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Decision Making in Medicine is a book for the practitioner, 
resident physician, medical student, nurse practitioner, 
and physician assistant seeking guidelines for diagnosis. 
Where available it uses evidence-based medicine tem-
pered by the experience of expert clinicians. This edition 
has been expanded based on feedback from readers of 
the two earlier editions and on progress in the diagnostic 
armamentarium.

The topics are brief and are organized by sign, symp-
tom, problem, or abnormal laboratory fi nding. For the 
majority of topics, the left-hand page carries the explana-
tory material to describe the algorithm that appears on 
the right-hand page. Following this decision-tree ap-
proach one arrives at the appropriate diagnosis, family of 
diagnoses, or appropriate therapy for the problem under 
concern.

This book assumes orderliness to diagnosis in medicine. 
The approach offers a template that can minimize unnec-
essary testing, control medical costs, and provide uniform 
quality care in the patient’s evaluation.

Medicine cannot be taught by “cookbooks.” Much of the 
art of medicine comes from the interplay between physi-
cian style and patient preferences. The dialogue between 
them is occurring in an environment increasingly controlled 
by outside forces. The approaches presented here refl ect 
the expertise and preferences of the individual authors, but 
there is still latitude for the reader’s art of medicine. 
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ronment from many years as a community practitioner, 
I have wanted to write a textbook of medicine. When 
my friend, colleague, and teacher, Harry Greene II, MD, 

invited me to participate in the third edition of Decision 
Making in Medicine, I was very enthused. Our collabora-
tion has been stimulating and free of stress. It has been 
fun every step of the way.
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form, providing a solid path to follow. We would like to 
acknowledge Mike Maricic, William P. Johnson, and Dawn 
Lemcke, who served as senior editors for the earlier edi-
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We would also like to thank our colleagues at Elsevier: 
Druanne Martin, Acquisitions Editor; Agnes Byrne, Devel-
opmental Editor; and Mary Stermel, Project Manager, for 
their support, encouragement, and publishing expertise.
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did. Joseph Loscalzo, Chairman of the Department of 
Medicine, has created an environment that fosters clinical 
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grateful to you both. The medical house staff of the 
Brigham and Women’s Hospital teach me, inspire me, and 
challenge me on a daily basis. It is a privilege to work with 
them so closely.

Special thanks go to Rachel Willis, administrative assis-
tant to Dr. Mushlin, and Carla Perez, editorial assistant to 
Dr. Greene.

Stuart B. Mushlin
Harry L. Greene II
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PREVENTION AND SCREENING
Megan Tamburini Khosla, MD

 A. Screening is defi ned as the examination of a group of 
asymptomatic individuals to detect those with a given 
disease or risk factor. This is typically done by the 
means of an inexpensive diagnostic service. The ser-
vice can take many forms, including history taking, 
physical examination, laboratory testing, and other 
procedures. The discussion that follows applies to a 
patient at average risk. Different sets of recommenda-
tions apply to those who are at higher-than-average risk 
for a selected disease or risk factor.

 B. The United States Preventive Services Task Force 
(USPSTF) has created a grading system for its recom-
mendations. The grading system is based on the 
strength of the supporting evidence and the size of the 
net benefi t (benefi ts minus harms).

 •  Grade A. The USPSTF strongly recommends that 
clinicians provide [the service] to eligible patients. 
The UPSTF found good evidence that [the service] 
improves important health outcomes and concludes 
that benefi ts substantially outweigh harms.

 •  Grade B. The USPSTF recommends that clinicians 
provide [the service] to eligible patients. The UPSTF 
found at least fair evidence that [the service] 
improves important health outcomes and concludes 
that benefi ts outweigh harms.

 •  Grade C. The USPSTF makes no recommendations 
for or against routine provision of [the service]. The 
UPSTF found at least fair evidence that [the service] 
can improve health outcomes but concludes that the 
balance of benefi ts and harms is too close to justify a 
general recommendation.

 •  Grade D. The USPSTF recommends against rou-
tinely providing [the service] to asymptomatic pa-
tients. The UPSTF found at least fair evidence that 
[the service] is ineffective or that harm outweighs 
benefi ts.

 •  Grade I. The USPSTF concludes that the evidence 
is insuffi cient to recommend for or against routinely 
providing [the service]. Evidence that [the service] 
is effective is lacking, of poor quality, or confl icting, 
and the balance of benefi ts and harms cannot be de-
termined.

The Canadian Task Force for Preventive Health 
Care (CTFPHC) has also created a grading system for 
its recommendations. Grades A and B are similar to the 
USPSTF grading system. Grade C states that there is 
insuffi cient evidence regarding inclusion or exclusion of 
the condition or maneuver in a periodic health exami-
nation, but recommendations may be made on other 
grounds. Grade D states that there is fair evidence to 

support the recommendation that the condition or ma-
neuver be specifi cally excluded from a periodic health 
examination. Grade E states that there is good evidence 
to support the recommendation that the condition or 
maneuver be specifi cally excluded from a periodic health 
examination.
 The remainder of this discussion will focus on the 
details of the recommended preventive services (i.e., 
those that have been given Grade A or B recommenda-
tions by the UPSTF) along with the more controversial 
prostate cancer screening service.

 C. Alcohol misuse screening: The USPSTF and the CTF-
PHC both recommend screening and behavioral 
counseling interventions to reduce alcohol misuse by 
adults in the primary care setting (Grade B). The term 
alcohol misuse refers to “risky/hazardous” and “harm-
ful” drinking. “Risky” or “hazardous” drinking has 
been defi ned in the United States, for women, as !7 
drinks per week or !3 drinks per occasion and, for 
men, as !14 drinks per week or !4 drinks per occa-
sion. “Harmful” drinking is used to describe persons 
who are currently experiencing physical, social, or 
psychological harm from alcohol use but who do not 
meet dependence criteria. Screening and interven-
tions for alcohol dependence were not evaluated by 
the USPSTF because these benefi ts have already been 
well established. The Alcohol Use Disorders Identifi -
cation Test (AUDIT) is the most studied screening 
tool for detecting alcohol-related problems in primary 
care settings. The CAGE questionnaire is the most 
popular screening test used to detect alcohol abuse or 
dependence in the primary care setting. The optimal 
interval for screening and intervention is uncertain, 
but should probably be based at least in part on previ-
ous responses.

Breast cancer screening: The USPSTF recommends 
screening mammography, with or without clinical 
breast examination, every 1–2 years for women aged 
"40 (Grade B). Controversy exists over the appropri-
ate interval for screening, especially in women in the 
40- to 49-year age group. The American College of 
Obstetricians and Gynecologists (ACOG) recommends 
screening every 1–2 years in this age group and annu-
ally in women aged "50. The American Cancer Soci-
ety (ACS) recommends annual mammography in 
women !40 years of age. The Canadian guidelines 
state that there is good evidence for screening women 
aged 50–69 years by clinical examination and mam-
mography (Grade A) and that the best available data 
support screening every 1–2 years. They also state that 
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current evidence does not support the recommenda-
tion that screening mammography be included in or 
excluded from the periodic health examination or 
women aged 40–49 years at average risk of breast can-
cer (Grade C). The precise age to discontinue screen-
ing is not known, mostly because controlled trials have 
not enrolled older females and there are no data avail-
able. Most organizations agree that older women are as 
likely to benefi t from screening as younger women, 
provided that they have no comorbid conditions that 
limit their life expectancy. The USPSTF concludes 
that the evidence is insuffi cient to recommend for or 
against teaching or performing routine breast self-ex-
amination (BSE or CBE) (Grade I). The ACS recom-
mends CBE at least every 3 years in young women and 
annually in women !40 years. They also suggest that 
from the 20s, women should be offered instruction in 
BSE but that it is acceptable for patients to choose not 
to perform them.

Cervical cancer screening: The USPSTF strongly 
recommends screening women for cervical cancer if 
they have a cervix and have been sexually active (Grade 
A). The optimal age to begin screening is unknown, 
but the ACS guidelines suggest that age 21 years or 3 
years after the onset of sexual activity may be appropri-
ate. Most U.S. organizations agree that cervical cancer 
screening can be discontinued safely in the elderly 
population; however, the appropriate age is again un-
certain. The USPSTF recommends against screening 
women !65 years of age if they have had adequate 
recent screening with normal results and are not oth-
erwise at high risk (Grade D). The ACS suggests that 
it may be appropriate to stop at age 70 years, but they 
suggest that women should have at least 3 consecutive, 
documented normal results and no abnormal test re-
sults within the past 10 years. The USPSTF also found 
no direct evidence to support that annual screening 
leads to better outcomes than does screening every 
3 years. However, most organizations recommend that 
annual screening be continued until a certain number 
(usually 2–3) test results are normal before the interval 
is lengthened. Additionally, the ACS recommends 
waiting until at least age 30 before increasing the 
interval. Most organizations agree that it is safe to 
discontinue screening after hysterectomy for benign 
disease. At this point, the USPSTF concludes that 
there is insuffi cient evidence to recommend for or 
against the routine use of human papillomavirus 
testing as a method for cervical cancer screening 
(Grade I). The CTFPHC agrees that there is fair evi-
dence to include Pap smears in the periodic health 
examination of sexually active women (Grade B).

Colorectal cancer screening: The USPSTF strongly 
recommends that clinicians screen men and women 
"50 years for colorectal cancer (Grade A), although 
they do not specify the acceptable methods. The ACS 
suggests that the following are acceptable potential 
screening options: (1) annual home fecal occult blood 

testing (FOBT), three specimens; (2) fl exible sigmoid-
oscopy every 5 years; (3) annual FOBT plus fl exible 
sigmoidoscopy every 5 years; (4) double contrast bar-
ium enema every 5 years; and (5) colonoscopy every 
10 years. It should be mentioned that a stool sample 
collected in the offi ce by digital rectal examination is 
not an acceptable substitute for home FOBT. In addi-
tion, the combination of FOBT and fl exible sigmoidos-
copy is preferable to either of these tests alone. The 
age of discontinuation is again not clear, but most orga-
nizations agree that it should be decided based on 
comorbid conditions that limit life expectancy. The 
Canadian guidelines recommend including annual or 
biennial FOBT (Grade A) and fl exible sigmoidoscopy 
(Grade B) in the periodic health examination of 
patients >50 years. They do report that there is insuf-
fi cient evidence to make recommendations about the 
combination of these screening tests or about the use 
of colonoscopy (Grade C).

Chlamydial and gonorrhea infection screening: The 
USPSTF strongly recommends that clinicians rou-
tinely screen all sexually active women #25 years for 
chlamydial infection (Grade A) and gonorrheal infec-
tion (Grade B). This assumes that women in this age 
group are at higher risk because of their young age. 
They also state that there is insuffi cient evidence to 
recommend for or against routinely screening asymp-
tomatic men for chlamydial or gonorrheal infection 
even if they are at increased risk (Grade I). They make 
no recommendations for or against screening for chla-
mydia in women who are at low risk for infection 
(Grade C), and they recommend against routine 
screening for gonorrheal infections in men or women 
who are at low risk for infection (Grade D). Screening 
intervals should depend on previous results and 
changes in sexual behaviors. The Canadian guidelines 
state that there is fair evidence to support annual 
screening of this group (Grade B) and fair evidence to 
exclude routine screening of the general population 
(Grade D).

Depression screening: The USPSTF and the CTF-
PHC both recommend screening adults for depression 
in clinical practices that have systems in place to ensure 
accurate diagnosis, effective treatment, and follow-up 
(Grade B). Several formal screening tools are available, 
including the Zung Self-Assessment Depression Scale, 
the Beck Depression Inventory, the General Health 
Questionnaire, and the Center for Epidemiologic Study 
Depression Scale. There is little evidence to recom-
mend one screening tool over another, so practitioners 
should choose the one that fi ts best with their personal 
preference, the patient population they serve, and their 
practice setting. Again, the ideal interval for screening is 
not known but should probably be based at least in part 
on previous responses.

High blood pressure screening: The USPSTF strongly 
recommends that clinicians screen adults "18 years for 
high blood pressure (Grade A). The CTFPHC also 
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concludes that there is fair evidence to include mea-
surement of blood pressure in periodic health examina-
tions (Grade B). Evidence is lacking for the appropriate 
interval for screening but the seventh report of the 
Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure 
(JNC 7) suggests that every 2 years for those with sys-
tolic blood pressure $130 mm Hg and diastolic blood 
pressure $85 mm Hg may be appropriate.

Lipid disorder screening: The USPSTF strongly rec-
ommends that clinicians routinely screen men "35 
years and women "45 years for lipid disorders and treat 
abnormal lipids in people who are at increased risk for 
coronary heart disease (Grade A). It makes no recom-
mendation for or against routine screening in younger 
adults (men aged 20–35 years or women aged 20–45 
years) in the absence of known risk factors for coronary 
heart disease (Grade C). It recommends that screening 
for lipid disorders include measurement of total choles-
terol and high-density lipoprotein (Grade B) but con-
cludes that there is insuffi cient evidence to recommend 
for or against the inclusion of triglyceride measurement 
for routine screening(Grade I). The optimal interval for 
screening is unknown, but on the basis of expert opinion 
and other guidelines, every 5 years is believed to be a 
reasonable option. The ATP III (Adult Treatment 
Panel), the expert panel created by the National Choles-
terol Education Program (NCEP), suggests that all 
adults "20 years have a fasting lipid panel once every 
5 years. However, the CTFPHC reports that there is 
insuffi cient evidence that the measurement of blood 
total cholesterol should be included in or excluded from 
the periodic health examination (Grade C). They do, 
however, suggest that although it has not evaluated for 
its effectiveness, screening should be considered in all 
men aged 30–59 years and that individual clinical judg-
ment should be exercised in all other cases.

Immunizations: The Centers for Disease Control 
and Prevention (CDC) recommends annual infl u-
enza vaccine for all persons "50 years and persons 
in selected high-risk groups. Pneumococcal vaccine 
is recommended for all immunocompetent individu-
als who are "65 years or otherwise at increased risk 
for pneumococcal disease. A revaccination with 
MMR (measles, mumps, rubella) is also recom-
mended for those students entering a postsecondary 
educational institution. Additionally, a one-dose 
booster of the tetanus vaccination is recommended 
for adults every 10 years.

Obesity screening: The USPSTF recommends that 
clinicians screen all adult patients for obesity and offer 
intensive counseling and behavioral interventions to pro-
mote sustained weight loss for adults who are obese 
(Grade B). They state that there is insuffi cient evidence 
to recommend for or against behavioral counseling to 
promote a healthy diet or physical activity in unselected 
patients in the primary care setting (Grade I). Clinicians 
may use waist circumference or body mass index (BMI) 

as measure of obesity. The CTFPHC states that there is 
fair evidence to support providing general dietary advice 
and recommending that individuals engage in the 
regular practice of moderate-intensity physical activity 
(Grade B). However, it also states that because of the 
lack of evidence supporting long-term effectiveness of 
weight-reduction interventions, there is insuffi cient evi-
dence to recommend for or against BMI measurement 
as part of the periodic health examination (Grade C).

Osteoporosis screening: The USPSTF recommends 
that women "65 years be screened routinely for osteo-
porosis and that routine screening begin at age 60 years 
in women who are at increased risk for osteoporotic 
fractures (Grade B). They make no recommendations 
for or against osteoporosis screening in postmenopausal 
women who are $60 years or in women aged 60–64 
years who are not at increased risk for osteoporotic 
fractures (Grade C). The ACOG recommends that cli-
nicians offer bone mineral density (BMD) testing to 
women "65 years and younger postmenopausal women 
with one or more risk factors (except being white, post-
menopausal, and female). Lower body weight ($70 kg) 
is the single best predictor of low bone mineral density. 
Additional risk factors that are commonly considered 
(although with less supporting evidence) include smok-
ing, weight loss, family history, decreased physical activ-
ity, alcohol or caffeine use, and low calcium and vitamin 
D intake. Bone density measured at the femoral neck 
by dual-energy x-ray absorptiometry (DEXA) is the 
best predictor of hip fracture and is comparable to fore-
arm measurements for predicting fractures at other 
sites. No studies have evaluated the optimal interval to 
repeat screening. Two years is often thought of as the 
minimum appropriate interval based on the limitations 
in the precision of testing and the fact that at least that 
long is needed to reliably measure a change in BMD. 
There are no data regarding the appropriate age to stop 
screening. The CTFPHC agrees that there is fair evi-
dence supporting screening postmenopausal women 
with a history of previous fracture, those who are "65 
years, and women who have risk factors (as measured 
by high scores on the Osteoporosis Risk Assessment 
Instrument [ORAI]) to prevent fragility fractures 
(Grade B). The ORAI incorporates low weight, no cur-
rent use of estrogen, and age into a three-item score. 
The CTFPHC found that there is good evidence to 
recommend using the ORAI to predict low BMD 
(Grade A) and fair evidence to recommend using BMD 
testing to predict fractures (Grade B).

Tobacco use screening: The USPSTF and CTFPHC 
both strongly recommend that clinicians screen all 
adults for tobacco use and provide tobacco cessation 
interventions for those who use tobacco products 
(Grade A).

Prostate cancer screening: The USPSTF concludes 
that the evidence is insuffi cient to recommend for or 
against routine screening for prostate cancer using 
prostate-specifi c antigen (PSA) testing or digital rectal 
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examination (DRE) (Grade I). There is good evidence 
that PSA can detect early prostate cancer but inconclu-
sive evidence that the currently available treatments 
decrease morbidity and mortality from early prostate 
cancer. PSA screening is more sensitive than DRE for 
the detection of early prostate cancer. Clinicians are 
advised that they should not order a PSA without fi rst 
discussing with the patient the potential but uncertain 
benefi ts and the possible harms. If it is true that early 
detection improves health outcomes, then those most 
likely to benefi t are men aged 50–70 who are at average 
risk. The CTFPHC found poor evidence to include or 
exclude DRE (Grade C) and fair evidence to exclude 
PSA screening (Grade D) from the periodic health ex-
amination of asymptomatic men !50 years of age. They 
state that this recommendation is made based on the 
poor positive predictive value and the known risk of 
adverse effects associated with therapies of unproved 
effectiveness.

For access to the most recent recommendations from 
various organizations, please go to www.guidelines.gov. 
This is the website for the National Guideline Clearing-
house (NGC), a public resource for evidence-based 
clinical practice guidelines. NGC is an initiative of the 
Agency for Healthcare Research and Quality (AHRQ) of 
the U.S. Department of Health and Human Services.

References

Advisory Committee on Immunization Practice, American Academy of 
Family Physicians. General recommendations on immunization. 
MMWR Recomm Rep 2002;51(RR-2):1–36.

American College of Obstetricians and Gynecologists (ACOG). Breast 
cancer screening. Washington, DC: ACOG 2003 (ACOG practice bul-
letin; no. 42).

Canadian Task Force on Preventive Health Care. www.ctfphc.org
Guide to Clinical Preventive Services, 2005. AHRQ Publication No. 05-

0570, June 2005. Agency for Healthcare Research and Quality, Rockville, 
MD. http://www.ahrq.gov/clinic/pocketgd.htm.

Harper SA, Fukuda K, Uyeki TM, et al. Prevention and control of infl u-
enza. Recommendations of the Advisory Committee on Immunization 
Practices (ACIP). MMWR Recomm Rep 2005;54(RR-8):1–40.

National Osteoporosis Foundation. Physician’s guide to prevention and 
treatment of osteoporosis. Washington, DC: National Osteoporosis 
Foundation, 2003.

Smith RA, Cokkinides V, Eyre HJ. American Cancer Society guidelines for 
the early detection of cancer, 2003. CA Cancer J Clin 2003;53(1):27–43.

Smith RA, Saslow D, Sawyer LA, et al. American Cancer Society guide-
lines for breast cancer screening: update 2003. CA Cancer J Clin 
2003;53(3):141–169.



6

FATIGUE
Lisa Kaufmann, MD

Acute (!6 months’ duration) and chronic ("6 months’ 
duration) fatigue are associated with many diseases, but 
most patients have signs and symptoms of the primary dis-
ease process. In a large urban internal medicine practice, 
25% of patients admitted to at least 1 month of fatigue that 
interfered with their daily activities and 11%–12% of pa-
tients in two other series had chronic fatigue. Fatigue is the 
chief complaint in 1%–7% of offi ce visits by adults. Acute 
fatigue is more likely than chronic fatigue to be associated 
with a clear-cut cause or to resolve spontaneously.

 A. Although 75% of patients with a chief complaint of 
chronic fatigue have a psychiatric diagnosis and 20% 
have no defi nable diagnosis, about 7% have signifi cant 
physical disease (4% have both medical and psychiatric 
disease, and 3% have only a medical diagnosis). Be-
cause fatigue is so nonspecifi c, a careful history and 
physical are essential and should include a description 
of the fatigue (e.g., is it exhaustion, breathlessness, lack 
of interest?), precipitating and palliative factors (is it 
related to work, less on vacations or weekends, affected 
by bed rest, onset, relationship to activities?), and any 
associated physical or psychological symptoms.

 B. Physiologic fatigue results from a situation that would 
cause most people to become fatigued. It is common 
in sleep-deprived new parents, working mothers of 
toddlers, and workers doing rotating shifts or overtime, 
but it also can result from overtraining in athletes, 
malnutrition, and exposure to high noise levels. Rest, 
improved scheduling, and/or ear protection usually 
resolve the fatigue. Boring, low-paying jobs are more 
likely to be experienced as fatiguing than are more 
stimulating jobs, especially if they involve low levels of 
physical activity (perhaps they fall below the level 
needed to maintain arousal).

 C. Consider drugs or toxins (alcohol, illicit drugs, sedating 
medications such as antihistamines, beta blockers, or 
nonsteroidals, including over-the-counter and herbal 
medications, and occupational toxin exposures). Neuro-
logic disease (e.g., multiple sclerosis, Parkinson’s dis-
ease, postpolio, seizures), and medical disease can cause 
fatigue. Adrenal insuffi ciency may present as fatigue but 
usually is associated with orthostatic hypotension. Hypo-
thyroidism, hypopituitarism, asthma, sarcoidosis, ane-
mia, lupus, hepatitis, chronic infections, and malignancy 
have all been iden tifi ed in case series. Many illnesses 
produce severe fatigue, but usually other symptoms are 
more prominent (e.g., heart failure, tuberculosis).

 D. Unless another cause of the fatigue is obvious on initial 
evaluation, carefully question all patients with fatigue 
for risk factors for HIV, syphilis, and hepatitis B and C, 
all of which can present as isolated fatigue.

 E. Lyme disease occurs in temperate wooded climates. 
Coccidioidomycosis is caused by a fungus endemic in 
the desert southwest and can be acquired with brief 
exposure, such as driving through the area. Both ill-
nesses may present as isolated fatigue.

 F. Fibromyalgia affects about 3% of adult women in the 
general population and is characterized by aching 
muscles both above and below the waist, multiple ten-
der points, and the absence of other disease to explain 
the symptoms. Although the American Rheumatologic 
Association criteria require 11 tender points of 18 
tested, population studies show a spectrum of symp-
toms with aching muscles and   increasing numbers of 
tender points being correlated with sleep disturbance, 
fatigue, and depression. Up to 70% of patients who 
meet criteria for chronic fatigue syndrome (Figure 1) 
also meet criteria for fi bromyalgia. Because other 
rheumatologic conditions may cause similar symptoms, 
add a careful joint and skin examination as well as 
screening rheumatologic laboratory testing (creatine 
phosphokinase [CPK], C-reactive protein [CRP], ANA, 
and rheumatoid factor [RF]) to the usual laboratory 
evaluation of fatigue when fi bromyalgia is suspected.

 G. Because most patients with a presenting symptom of 
fatigue have a psychiatric diagnosis, perform a careful 
psychosocial assessment (Table 1). Because few of 
these patients think that their symptoms are psychiatric 

Table 1  Areas of Psychosocial Assessment 
for Symptoms of Fatigue

Historical data Current functioning
Work history Current work experience
Past or current substance 
 abuse

Quality of relationships or support 
 networks

Addictive behavior patterns Sexual activity and function
Depression, anxiety, or other
 psychiatric diagnosis

Appetite and diet
Life goals

Abuse (physical, sexual, emotional) Self-esteem
Family history of chronic health 
 problems

Exercise or recreational activities
Coping skills

Signifi cant life changes or losses Relaxation techniques

From Ruffi n MT, Cohen M. Evaluation and management of fatigue. Am 
Fam Physician 1994;50:625, as adapted from Holmes GP. Defi ning the 
chronic fatigue syndrome. Rev Infect Dis 1991;13(Suppl 1):S53.
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I. Clinically evaluate cases of prolonged or chronic fatigue by:
 A. History and physical examination
 B. Mental status examination (abnormalities require appropriate 
  psychiatric, psychologic, or neurologic examination)
 C. Tests (abnormal results that strongly suggest an exclusionary condition
  must be resolved)
  1. Screening lab tests: CBC, ESR, ALT, total protein, albumin, globulin,
   alkaline phosphatase, Ca, PO4, glucose, BUN, electrolytes, 
   creatinine, TSH, and UA
  2. Additional tests as clinically indicated to exclude other diagnoses

II. Classify case as either chronic fatigue syndrome or idiopathic
 chronic fatigue if fatigue persists or relapses for #6 months.

Subgroup research cases further as needed by potional parameters
such as epidemiologic or laboratory features of interest.

III. Subgroup research cases by the presence or absence of the
 following essential parameters:
 A. Comorbid conditions (psychiatric conditions must be
  documented by use of an instrument)
 B. Current level of fatigue (measured by a scale)
 C. Duration of fatigue
 D. Durrent level of physical function (measured by an instrument)

A. Classify as chronic fatigue syndrome if:
 a. Criteria for severity of fatigue are met, and
 b. Four or more of the following symptoms are
  concurrently present for #6 months:
   Impaired memory or concentration
   Sore throat
   Tender cervical or axillary lymph nodes
   Muscle pain
   Multijoint pain
   New headaches
   Unrefreshing sleep
   Postexertion malaise

B. Classify as idiopathic chronic
 fatigue if fatigue severity or 
 symptom criteria for chronic 
 fatigue syndrome are not met.

Exclude case if another cause
for chronic fatigue is found.

Figure 1. Evaluation and classifi cation of unexplained chronic fatigue. ALT, alanine aminotransferase; BUN, blood 
urea nitrogen; CBC, complete blood count; ESR, erythrocyte sedimentation rate; PO4, phosphorus; TSH, thyroid-
stimulating hormone; UA, urinalysis. (From Fukuda K, Strauss SE, Hickie I, et al: The chronic fatigue syndrome: a 
comprehensive approach to its defi nition and study. International Chronic Fatigue Syndrome Study Group. Ann Intern 
Med 1994;121:953–959.
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in origin, it is helpful to the maintenance of a strong 
therapeutic relationship for the primary physician to do 
the assessment if possible.

 H. The most common cause of chronic fatigue is major 
depression, followed by anxiety disorders and somato-
form disorders. Treatment of these conditions is de-
scribed elsewhere in this book. Many patients in this 
group with fatigue rather than complaints of depressed 
or anxious mood prefer to conceptualize their illness as 
physical and may be more willing to take appropriate 
medications if possible improvements of the physical 
symptoms such as insomnia and fatigue are empha-
sized. Sometimes presenting a psychiatric referral as 
helping with coping with an overall diffi cult life situa-
tion may make it more acceptable.

 I. Patients who are chronically fatigued for "6 months 
with no specifi c cause identifi ed may meet criteria for 
the chronic fatigue syndrome (see Figure 1). These 
criteria are useful for research purposes, but because 
there is no specifi c cause or treatment associated with 
the criteria, these patients should be treated like any 
other patients with chronic fatigue of unknown cause.

 J. About 20% of patients with chronic fatigue have no iden-
tifi able medical or psychiatric cause, a situation frustrat-
ing to both the patient and the physician. Encourage 
patients to remain as active as possible because excessive 
rest results in deconditioning, which exacerbates the fa-
tigue. This can be accomplished by scheduling important 
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activities when fatigue is least severe (a symptom diary is 
helpful) and encouraging regular mild exercise (graded 
by the patient to avoid severe exhaustion). For patients 
with fi bromyalgia, stretching and swimming are useful. 
Chronic fatigue and the inability to perform activities 
previously taken for granted cause major social stress and 
grief. Brief cognitive therapy geared toward refocusing 
goals and expectations has proved useful. Patient support 
groups are less helpful. These modalities also can help 
patients with chronic fatigue of a known cause.

Psychiatric diagnosis
identified: depression,
anxiety disorder,
somatoform disorder,
other

Treat or refer

No specific psychiatric
diagnosis identified

Symptomatic treatment:
reorganize schedule,
graduated activity/exercise
to minimize deconditioning;
consider referral to cognitive
therapy

Social/situational
problem identified

Referral/treatment

Psychosocial assessment
(Cont’d from p 7)

H I

J
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INVOLUNTARY WEIGHT LOSS
Lynn Cleary, MD

Involuntary weight loss (IWL) is defi ned as !5% loss of 
usual body weight within 6 months. It is signifi cantly as-
sociated with older age; poorer health status; smoking; 
lower body mass index; and, in men, widowhood and less 
education. It is also associated with higher mortality rates 
in patients with and without established disease and merits 
diagnostic and therapeutic intervention.

Clinical studies looking at underlying causes have stud-
ied small numbers of patients with wide variability in their 
demographic characteristics (e.g., age, inpatients vs. out-
patients, long-term care residents, veterans). Generaliza-
tion in the diagnostic approach to IWL is therefore limited 
in its applicability to different populations.

Diagnostic causes are found in 65%–90% of cases. Inpa-
tients on medical service have a high proportion of physi-
cal causes, whereas ambulatory patients are found to have 
psychiatric disease almost as often as physical causes. Ge-
riatrics studies have shown a high prevalence of both. In 
10%–35% of cases, no cause can be found.

 A. It is important to document the complaint of weight loss 
or to look for indirect evidence of weight loss if docu-
mentation is unavailable. Many patients complaining of 
weight loss do not in fact have any documented loss.

 B. Common underlying causes include neoplasm, pri-
mary gastroenterologic disease, chronic underlying 
illness (cardiovascular, metabolic, pulmonary), poor 
nutrition, hyperthyroidism, dementia, depression, and 
anxiety. Weight loss may precede the diagnosis of 
dementia. The prevalence of each diagnosis greatly 
depends on the group being studied.

 C. Review risks, symptoms, and examination results for 
evidence of cancer, diabetes, heart/lung disease, oral/
dental disease, GI pathology, hyperthyroidism, infec-
tion (including AIDS), alcoholism or other substance 
abuse, dementia, and psychiatric illness.

 D. Physical causes often are apparent early in the investiga-
tion. This may not be as applicable to the elderly, in 
whom disease often presents in nonspecifi c ways and 
IWL is more prevalent. Although there are no data to 
support more aggressive testing in the elderly, it may be 
reasonable to focus more attention on the oral/dental, 
gastroenterologic, cognitive, and psychosocial contribu-
tions to IWL if the initial evaluation is unrevealing.

 E. Whether or not a diagnostic cause is confi rmed, the 
patient with IWL should be followed closely because 
there is an association with higher mortality and lower 
health status regardless of specifi c cause.
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Patient with DOCUMENTED INVOLUNTARY WEIGHT LOSS 

No recent institution
of diuretic

Recent institution of diuretic

Observe
Repeat weight at 1–2 mo

Documented further IWL Stable weight

Usual follow-up

Complete history and physical, including mental status, examination
Review diet and appetite
Update routine indicated cancer screening tests

Preexisting chronic
illness known to
cause IWL

Reevaluate and
optimize therapy

Review prescription
and over-the-counter
medications for
anorectic side effects

Eliminate or modify
offending medications

History or examination
findings suggestive of
illnesses known to
cause IWL

No history or examination
findings suggestive of
cause

Focus evaluation
directed by abnormal
findings

CBC, SMA 12
Urinalysis
Thyroid-stimulating
    hormone level
Chest x-ray
Stool guaiacs

Abnormal findings Normal findings

Follow-up abnormal
values

More detailed psychosocial history:
    Screen for depression,
        anxiety, eating disorders
    Screen for socioeconomic factors
        (poverty, lack of transportation,
        isolation)
    Screen for substance abuse
    Consider food diary

Probable psychosocial
cause detected

No abnormalities
detected

Unexplained IWL

Follow at close
intervals (high risk)

Treat Appropriately

A

B C

D

E
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OBESITY
Stuart B. Mushlin, MD, FACP, FACR

 A. Obesity is epidemic throughout the world. Current 
estimates in the United States are that 32.2% of adults 
are obese, and that number has been steadily increas-
ing since the 1980s. Obesity is prevalent in Western 
Europe and Asia and much of the Third World. In 
England, it is estimated that 23% of men and women 
over 50 years of age are obese; in Pakistan 13% of men 
and 8% of women are obese.

The etiology of obesity is part of the initial evalua-
tion of the patient. A dietary and caloric expenditure 
history is important. So too is family history and explo-
ration of socioeconomic factors and medications. Many 
medications cause weight gain (including many anti-
psychotic and antidepressant medications, insulin, sul-
fonylureas, anticonvulsants, beta blockers, and cypro-
heptadine). Endocrine causes are rare and include 
Cushing’s disease, hypothyroidism, or hypothalamic 
disorders. Routine testing for endocrine causes is not 
recommended unless the history, physical examina-
tion, and distribution of adipose tissue support the 
endocrine diagnosis.

Obesity may be multifactorial, but the major cause 
in both Western and non-Western society is diet. Many 
patients prefer to believe that their obesity is deter-
mined by an endocrine or neuroendocrine cause. 
However, this is rare indeed. It has been well studied 
that sedentary subjects in a metabolic chamber over 
time expend a baseline of about 1150 calories per day 
for maintenance. When patients claim they are not los-
ing weight on a diet below 1200 calories per day, it 
almost invariably means they are not keeping an accu-
rate record of their caloric intake

 B. Obesity is generally defi ned as a body mass index 
(BMI) !30. Morbid obesity is generally accepted as a 
BMI !40, and the morbidity of obesity increases with 
other comorbid variables such as diabetes. The BMI 
has been a well-validated measure of total body fat and 
is computed as

Body weight (in kg) / height (in meters) squared.

Another measure of obesity is the waist circumfer-
ence (as measured parallel to the fl oor at the superior 
iliac crest or umbilicus) or the ratio of waist circumfer-
ence to hip circumference. In men with a waist cir-
cumference over 40 inches or in women with a waist 
circumference over 34.5 inches and a BMI of 24–34.9, 
there is a greater risk of type 2 diabetes, coronary heart 
disease, dyslipidemia, and hypertension. At BMIs "35 

there is less correlation with waist circumference and 
disease.

In general, overweight is broken down by BMI to 
stratify risk. The best ideal BMI is 22 (levels above and 
below confer risk for increased mortality). BMIs #25 
are considered nil to low risk; 25–30, mild risk; 30–35, 
moderate risk; 35–40, very signifi cant risk; and !40, 
severe risk.

Obesity has been correlated with the following mor-
bid or comorbid conditions: osteoarthritis, cholelithia-
sis, diabetes mellitus, coronary artery disease, sleep 
apnea, and social stigmatization. There is also a gener-
alized reduction in quality of life in patient surveys.

 C. Management of obesity is most successful over both 
long and short terms if the patient endorses the plan, 
has frequent follow-up (such as in a group experience), 
is educated about caloric intake, and exercises for 
additional caloric expenditure. Many dietary approaches 
work, and no single approach is successful for all peo-
ple. Long-term, recidivism is extremely common (as 
high as 85%) and long-term commitment to exercise is 
one documented factor that is useful in mitigating 
recidivism. Extremely–low-fat diets may predispose to 
cholelithiasis, and there is evidence suggesting either 
the addition of 10% fat to a diet or the use of chenode-
oxycholic acid to prophylax this possibility. There is no 
proof of a linear increase in weight loss with diets below 
800 calories, so it is not necessary to ingest less than 
that amount in order to lose a maximal amount of 
weight. As well as empowering the patient with knowl-
edge about diet, exercise, recidivism, and impulse con-
trol, realistic expectations about weight loss are impor-
tant. Patients should not expect to lose more than 5% 
of their weight in 6 months, though many who adhere 
to a program lose twice that much in 6 months time.

Other approaches to weight-loss management may 
involve pharmacologic therapy and bariatric surgery. 
The American College of Physicians guidelines outline 
their recommendations for when these modalities 
should be used, but a brief summary is that if comor-
bidities (e.g., coronary artery disease and dyslipidemia) 
are present, the threshold is lower. There are a number 
of drugs currently approved by the FDA, and they in-
volve differing mechanisms of action. They include: 
orlistat, sibutramine, diethylpropion, phentermine, 
benzphetamine, and phendimetrazine. All but orlistat 
are class III or IV drugs. Newer drugs are available in 
Europe or in Phase III FDA trials (rimonabant, lorca-
serin, and others). Bariatric surgery is reserved for 
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patients with a BMI "40 or greater or with signifi cant 
comorbidities. It is not recommended unless previous, 
more conservative modalities have been unsuccessful. 
Mortality is high (about 2% in most studies), even with 
minimally invasive gastric lap banding, and long-term 
results are not available. It should be noted that lipo-
suction, in a number of studies, has not been shown to 
cause improvement in insulin resistance or long-term 
weight loss.
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Patient with OBESITY

History
(rate of weight gain, dietary history,
caloric expenditure, prescribed diet
for successful weight loss, recently quit
smoking, endocrine features,
cold, constipation, hair change,
virilization, striae, buffalo hump)

A

BMI and waist circumferenceThyroid stimulating
 hormone
AM/PM cortisol
Ultrasound for polycystic
 ovaries

B

ManagementC

BMI #25
Counsel regarding
diet/exercise to
ideal BMI (23)

BMI #30
Lipids
Glucose
Blood pressure control
Make a dietary
 plan and follow-up

BMI !40
Try all modalities
If unsuccessful,
 consider bariatric
 surgery

BMI 30–35
Lipids (fasting)
Glucose (fasting)
Blood pressure control
Make a dietary
 plan and follow-up
If unsuccessful or if
 elevated glucose or
 lipids, consider
 supplemental
 medication

BMI 35–40
See BMI 30–35
If osteoarthritis
 present, consider
 low-impact exercise
 alternatives



14

SEXUAL DYSFUNCTION
Kristyn M. Greifer, MD

 A. Although a few patients will volunteer sexual diffi cul-
ties, most will not. A detailed medical history should 
include a sexual history to elicit complaints. Ask gen-
eral, nonjudgmental questions, including effects on 
current relationships, to open the discussion. Make no 
assumptions about a patient’s sexual preferences or 
experiences.

 B. Decreased libido can be associated with depression, 
other psychiatric disorders, or their medical treatment. 
Stress in relationships or work can also contribute. Psy-
chiatric evaluation and counseling can help. Medical 
causes of decreased sexual desire include medications 
(e.g., antihypertensives or selective serotonin reuptake 
inhibitors [SSRIs], substance abuse, and acute and 
chronic illness. Hypogonadism is treatable with testos-
terone replacement therapy. Sex and/or marital therapy 
should be considered for patients with signifi cant rela-
tionship problems (as either a cause or a result of de-
creased libido).

 C. Erectile dysfunction, or impotence, can be classifi ed as 
organic or psychogenic, although many men have a mix-
ture of both. The presence of morning erections is 
highly specifi c for psychogenic impotence, although not 
very sensitive. There are a number of organic causes for 
erectile dysfunction, including endocrine, vascular, and 
neurologic disorders. Surgical procedures such as radi-
cal prostatectomy may result in erectile dysfunction as 
well. A careful history and physical will help elicit or-
ganic etiologies. Check testosterone level in organic 
impotence. Routine serologic screening for other endo-
crine disorders is not warranted in the absence of 
other indicators found in the history and physical. 

Medications (e.g., antihypertensives and SSRIs) have 
been implicated. Acute and chronic illness can contrib-
ute to organic and psychological erectile dysfunction. A 
nocturnal penile tumescence test using stamps or an 
inexpensive strain gauge will more reliably differentiate 
one from the other. However, in either case fi rst-line 
therapy should be PDE5 inhibitors such as sildenafi l, 
vardenafi l, or tadalafi l (with others on the way) unless 
contraindicated. PDE5 inhibitors must be avoided in 
patients taking oral or topical nitrates. Other options for 
treatment include injection therapies, prostaglandin 
agents such as alprostadil, or external devices that 
enhance erections (e.g., penile rings or vacuum pumps). 
Sex therapy can also be useful for patients with a psy-
chological component. Referral to urology is appropriate 
in refractory cases.

 D. Premature ejaculation is a common complaint among 
men who are young and sexually inexperienced. It is 
also seen in patients having relationship or situational 
stresses and is well known to occur with fatigue. Ther-
apy was once limited to the pause (or hold) and 
squeeze technique in addition to increased sexual 
stimulation, which is thought to increase the latency 
period. SSRIs have shown effi cacy in delaying ejacula-
tion, and PDE5 inhibitors are now being studied as 
well. Sex therapy can be helpful in some cases. Absent 
ejaculation may be organic and a result of hypogonad-
ism or a complication of prostate surgery. Retrograde 
ejaculation requires referral to urology. Rarely, anor-
gasmia occurs in the absence of hypogonadism and is 
best addressed by sex therapy.

(Continued on page 16)



Male patient Female patient

Cont’d on p 17

Decreased libido

Marital/
    relationship
    stress
Depression
Other
    psychological
    problems

Psychiatry referral
Marital/sex therapy

Medications
Drug/alcohol abuse
Acute/chronic illness
Fatigue
Hypogonadism

Consider:
    Marital/sex therapy

Erectile dysfunction

Morning
erections
present

Morning
erections
absent

Evaluate for:
    Endocrine cause
        (hypogonadal,
        hyper/hypothyroid)
    Vascular cause
    Neurologic cause
    Medication effects
    Acute/chronic illness
    Postsurgical

Nocturnal penile
tumescence ring

Erections absent
or inadequate

Erections 
present
(psychogenic)

Sex therapy
Trial oral 

PDE5 (e.g., 
sildenafil)*

Trial injection/
topical therapy Urologic referral

Ejaculatory dysfunction

Medical Therapy
    as Appropriate
Exercise

Medical Therapy as Appropriate
Trial Oral PDE5 Agents 

(e.g., sildenafil)* 
Topical/Injection Therapy

Premature Absent Delayed

Behavioral
therapy

Medication
Psychogenic 
Alcohol

Performance
    anxiety
Relationship/
    situational
    stress
Fatigue

Pause and
    squeeze
    technique
Increase
    sexual
    stimulation

SSRIs
Sex therapy

Retrograde
Retarded
(anorgasmia)

Urology
referral

Hypogonad

Testosterone

Eugonad

Sex
therapy

Patient with SEXUAL DYSFUNCTION

Detailed history,
    including sexual history
Focused physical
    examination

*Note: PDE5 inhibitors are contraindicated in patients taking nitrates.

A

B C D

15
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 E. Hypoactive sexual desire in women, as in men, can be 
associated with medications (e.g., antihypertensives, 
SSRIs), substance abuse, and chronic illness. It can 
accompany menopause (natural or surgical). Appropri-
ate hormone replacement therapy (HRT) can improve 
sexual desire, especially if lack of desire is related to 
dyspareunia (painful intercourse) resulting from inad-
equate lubrication. Given the newly recognized risks of 
HRT, a physician must weigh the benefi t against the 
risk. Women who have had bilateral oophorectomy or 
who suffer from severe androgen defi ciency as in 
Addison’s disease may benefi t from androgen replace-
ment therapy. Depression, diffi culties with body im-
age, and the maternal role also can decrease female 
desire. Reducing fatigue with the addition of regular 
exercise often is accompanied by an increase in sexual 
desire. A history of sexual abuse or domestic violence 
may present as hypoactive sexual desire and avoidance 
of sexual contact. Depression can be treated medically, 
although many antidepressants have decreased sexual 
desire as a prominent side effect (studies using PDE5 
inhibitors to overcome this are under way). Psychiatric 
referral is appropriate for all women with a history of 
sexual abuse and may be appropriate for treatment of 
hypoactive sexual desire regardless of cause.

 F. Anorgasmia is much more common in women than in 
men. Often it is a combination of inhibition relating to 
sex itself and a lack of knowledge about female sexual 
arousal. Education about anatomy and use of self-
stimulation coupled with erotic materials may enhance 
a woman’s sexual experience. Sex therapy can also be 
useful in these cases. Medications such as SSRIs or 
pelvic trauma also can lead to reduced ability to 
achieve orgasm.

 G. Dyspareunia is a common sexual complaint of women. 
It is important to distinguish between insertional (just 
before or during penile penetration) and deep thrust 

dyspareunia. Insertional pain has a number of easily 
reversed causes such as vulvovaginitis, urethritis, and 
inadequate lubrication. Treatment with antibiotics 
when indicated and the use of topical estrogens in 
perimenopausal or postmenopausal women can elimi-
nate the problem. Atrophic vaginitis often responds to 
estrogen replacement as well. Vulvar dystrophies, vul-
var vestibulitis, and urethral syndromes require gyne-
cologic referral. Pelvic infl ammatory disease can be 
treated with antibiotics. Most other causes of deep 
thrust dyspareunia require gynecologic evaluation.

 H. Vaginismus is a severe type of insertional dyspareunia. 
The patient complains of inability to achieve penetra-
tion—she may be unable to insert a tampon or tolerate a 
speculum examination—secondary to involuntary mus-
cle contraction. If there is no history of sexual abuse, it 
may be related to fear and inhibition surrounding sex. 
Education about anatomy and sexual response coupled 
with insertion of progressively larger vaginal dilators may 
allow receptive penetration. Botulinum toxin is being 
studied as a potential medical therapy for severe cases. 
Sex therapy, psychiatric evaluation, or both may also be 
required. A history of sexual abuse demands psychiatric 
referral.
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Female patient with SEXUAL DYSFUNCTION
(Cont’d from p 15)

Hypoactive
sexual desire

Anorgasmia Dyspareunia Vaginismus

Peri/postmenopausal
Bilateral
 oophorectomy

Medications
Drug/alcohol
    abuse
Acute/chronic
    illness
Fatigue

Antidepressant
Psychiatric referral

Marital/sex
therapy

Depression
Body image
 issues
History of
    sexual abuse
Other
    psychological
    problems

Medical Therapy
    as Appropriate
Exercise

Depression
History of
    sexual abuse

Psychiatric referral
             or
Sex therapy

Medical treatment
as appropriate

Postsurgical
medication

Education
    about anatomy,
    sexual response
Self-stimulation/
    use of erotica

Sex therapy

Lack of
understanding
of female
sexual function

Insertional

Evaluate for:
    Vulvovaginitis
    Vulvar dystrophy
    Vulvar
        vestibulitis
    Urethritis
    Urethral
        syndrome
    Inadequate
        lubrication

Treat Infection
    if Present
HRT if Appropriate
Lubricating Agents

Gynecology
referral
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Evaluate for:
    Endometriosis
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    Symptomatic
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        retroversion
    Pelvic inflammatory
        disease
Gynecologic 
malignancies

Gynecology
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sexual abuse

Inexperience/
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Severe
muscle
spasm

Gynecology
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 botulinum 
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anatomy

Vaginal
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Sex therapy
Psychiatric 
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Gynecology
 referral

Addison’s Disease

Topical vs. oral HRT
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 Androgen
 therapy

E F G H



18

EDEMA
David W. Gibson, MD, and Harry L. Greene II, MD, FACP

Edema is an abnormal collection of fl uid in the interstitial 
space that may be localized or generalized. Fluid move-
ment between the intravascular and extravascular space is 
related to the interacting forces of hydrostatic pressure, 
colloid oncotic pressure, and capillary permeability and to 
the effects of lymphatic drainage. Normally there exists an 
equilibrium among these forces, and no net fl uid accumu-
lation takes place. Edema occurs when there is a decrease 
in plasma oncotic pressure, an increase in hydrostatic pres-
sure, an increase in capillary permeability, or a combina-
tion of these factors. Edema also can be present when 
lymphatic fl ow is obstructed.

 A. The history and physical examination focus on the 
causes of edema and seek to ascertain whether it is 
generalized or localized.

 B. Generalized edema can be documented by weight gain 
and often is associated with increased capillary hydro-
static pressure as seen in congestive heart failure 
(CHF), in renal failure with increased sodium and 
water load, after expansion of the intravascular volume 
from IV fl uids, or in conditions of sodium retention. 
Edema may occur after corticosteroid therapy or with 
estrogens or other medications. Edema involving the 
whole body (e.g., anasarca) may extend to involve the 
peritoneal cavity (e.g., ascites) or the pleural space 
(e.g., hydrothorax). In patients with generalized edema 
the fi rst step is to estimate central venous pressure by 
determining jugular venous pressure (JVP). The dis-
tance from the manubrium sterni to the fl uid meniscus 
in the jugular vein should be !2 cm at 45 degrees or 
5 cm from the left atrium.

 C. Determine serum albumin and urinary protein in pa-
tients with generalized edema and normal JVP.

 D. If serum albumin is normal, perform urinalysis, looking 
for abnormal urinary sediment, and check BUN and 
creatinine to evaluate the possibility of renal pathology. If 
urinalysis fi ndings are normal, order thyroid function 
tests (TFTs) to look for myxedema. Remaining patients 

should be considered as possibly having idiopathic edema 
or drug-induced edema.

 E. If serum albumin is decreased, perform urinalysis to 
check for proteinuria. More than 3.5 g protein suggests 
nephrotic syndrome; "3.5 g in a normal urinalysis sug-
gests another cause, such as hepatitis or hepatic infi l-
tration disease. Order liver function tests (LFTs); if 
results are abnormal, evaluate for liver pathology. If 
LFT results are normal, check prealbumin and choles-
terol to evaluate for malnutrition. If the prealbumin is 
"20 mg/dl and the cholesterol level is low, malnutri-
tion is suggested. If the prealbumin is #20 mg/dl, a 
capillary leak, abnormal protein synthesis, and protein-
losing enteropathy are all possibilities.

 F. In patients with an elevated JVP and generalized 
edema, order chest radiographs to look for cardio-
megaly.

 G. If cardiomegaly is found, order an echocardiogram to 
look for pericardial effusion; pericardial thickening, as 
in acute or chronic pericarditis; abnormal contractility 
of the heart, as might be seen in CHF; or signs of infi l-
trative cardiac problems, such as hypertrophic obstruc-
tive cardiomyopathy, amyloid, or neoplasm.

 H. If cardiac size is normal on the chest fi lm, evaluate the 
lung fi elds for pulmonary hypertension. Such a fi nding 
should lead to evaluation for cor pulmonale. Clear lung 
fi elds should prompt echocardiography to seek peri-
cardial constriction.

 I. Regional edema or localized edema often is caused by 
increased capillary pressure. Some causes include 
chronic venous insuffi ciency; incompetent venous 
valves; vascular obstructions, either extrinsic because 
of neoplasm, lymph nodes, surgery, fi brosis, or radia-
tion, or intrinsic because of deep venous thrombosis, 
surgery, infection, immobility, trauma, or a hyperco-
agulable state (e.g., protein C defi ciency, protein S 
defi ciency, antithrombin 3 defi ciency, the presence of 
neoplasms, or secondary to the venodilating effects of 
drugs such as calcium channel blockers).

(Continued on page 20)
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 J. When regional edema is present, note its location. If it 
is in one or both upper extremities, determine JVP.

 K. Patients with upper extremity edema and normal JVP 
should undergo a Doppler study, impedance plethys-
mography (IPG), venography, or color fl ow duplex 
scanning to look for venous obstruction from either 
intrinsic or extrinsic causes. A negative study suggests 
lymphatic obstruction.

 L. Evaluate patients with upper extremity edema and el-
evated JVP for superior vena cava syndrome with a 
chest radiograph, CT scan, or MRI of the chest.

 M. If the regional edema is confi ned to the lower extremi-
ties, note whether it is unilateral or bilateral. Seek his-
torical features specifi cally directed toward trauma, a 
hypercoagulable state, history of neoplasm, or condi-
tions that might cause lymphatic or venous obstruction.

 N. If the history is negative, order a Doppler study or 
IPG. If this study is positive, venography may be indi-
cated to evaluate venous thrombosis versus extrinsic 
compression. If the Doppler study is negative, rhabdo-
myolysis, musculoskeletal edema, or localized vascular 
defects may be present.

 O. Patients with a positive history of lower extremity edema 
should undergo IPG, Doppler study, or venography of 
the lower extremity. Again, a positive study result may 
suggest venous thrombosis, with treatment for this. A 
negative study result may suggest lymphatic obstruction. 
This can be evaluated with lymphangiography.
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CHRONIC PAIN
William P. Johnson, MD

 A. The information needed to evaluate the patient in-
cludes a detailed history of the pain complaint(s), an 
understanding of pain characteristics, response to past 
treatments, a thorough understanding of the patient’s 
history (i.e., a review of the often voluminous medical 
records and psychosocial history), and the temporal 
relationship of all these factors to the onset and exac-
erbation of pain.

 B. Acute pain often is associated with an increase in cir-
culation, ventilation, and metabolism and a decrease in 
urinary and GI function. Patients are in obvious pain, 
and often there are associated fi ndings of pallor, dia-
phoresis, and nausea.

 C. Chronic pain is defi ned as any pain continuing beyond 
the usual course of an acute injury process. It can be 
dangerous to place an arbitrary time limit, such as 
6 months, on this defi nition. For example, the pain of 
a broken wrist should last, at most, 2 weeks. Any con-
tinuing pain may indicate a refl ex sympathetic dys-
trophy. This is a cause of chronic pain in which early 
recognition and treatment lead to complete recovery. 
Waiting 6 months to consider this pain chronic could 
leave the patient with a permanent disability. Patients 
with constant pain develop vegetative signs: distur-
bances in sleep and appetite, constipation, increased 
irritability, decreased libido, psychomotor retardation, 
and lowered pain tolerance. Patients with intermittent 
chronic pain (e.g., those with recurrent bouts of neu-
ralgia, headaches, or angina) may have responses simi-
lar to those with acute pain.

 D. Chronic benign pain is a diagnostic and management 
challenge. If possible, it sometimes is useful to localize 
the pain to the target organ most affected.

 E. Some patients do not fi t nicely into any of the usual 
chronic benign pain subcategories. The approach to 
this group of patients needs to be individualized.

 F. All patients with chronic pain go through proven psy-
chological changes while coping with their pain. Psy-
chological and environmental factors play a great role 
in chronic pain, with 30% of patients becoming clini-
cally depressed. However, psychogenic pain occurs 
when the pain is a result of psychological mechanisms. 
The fact that a physician cannot fi nd a specifi c organic 
cause for the pain is insuffi cient, by itself, to warrant a 
psychiatric diagnosis. Positive evidence for a psychiat-
ric diagnosis must be found. (DSM-IV criteria should 
be applied.)

 G. A multidisciplinary pain center (MPC) should have on its 
staff a variety of health care providers capable of 

assessing and treating physical, psychosocial, medical, 
vocational, and social aspects of chronic pain. A multidis-
ciplinary pain team may include an internist, pschiatrist, 
physiatrist, pharmacist, anesthesiologist, neurosurgeon, 
nurse, dentist, psychologist, physical therapist, and oc-
cupational therapist. At least three medical specialties 
should be represented on the staff of an MPC. If one of 
the physicians is not a psychiatrist, physicians from two 
specialties and a clinical psychologist are the minimum 
required. The MPC may exist in either an inpatient or 
outpatient setting. An MPC should establish protocols 
for patient management and assess their effi ciency peri-
odically. With benign pain the emphasis should be on 
pain management and rehabilitation, with little or no use 
of controlled medications. Many anesthesiologists spe-
cialize in chronic pain; however, do not expect a compre-
hensive approach by these practitioners. They may be 
useful for some procedures such as epidurals, but their 
approach is usually too focused.

 H. Effective pain management requires consistent strate-
gies: (1) establishing treatment goals in terms of out-
comes with a defi nite timeline, (2) regularly scheduling 
follow-up appointments, (3) establishing medication 
refi ll guidelines, and (4) establishing patient behavior 
guidelines. You need to be familiar with your state 
board of medical examiners regulations. If your state 
board does not have explicit regulations, you can fi nd 
explicit regulations and useful forms at the Arizona 
Board of Medical Examiners website (www.azmd.
gov—click on the Physician Center drop down and go 
to guidelines for opioid prescribing).

 I. This group of patients may cause licensing and legal 
headaches unless certain guidelines are followed.

 • Do an initial comprehensive clinical examination,  
which results in an explicit working diagnosis.

 • Call the last treating physician and discuss the case.
 • Review all outside records.
 • Establish a written treatment plan with recorded 

measurable objectives.
 • If habituating medications are used, informed con-

sent must be given and the physician must make 
explicit the material risks of treatment, including al-
ternative treatments, treatment side effects and po-
tential interactions, risk of tolerance, how to with-
draw treatment, risk of addiction, and risk of impaired 
judgment.

 • Review current treatment and modify as indicated.
 • Consult as indicated.
 • Be comprehensive and compulsive in record keeping.
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PERSISTENT EXCESSIVE SWEATING
Lisa Kaufmann, MD

 A. Several dermatologic conditions are associated with 
localized hyperhidrosis: increased sweating in areas of 
vitiligo, granulosis, rubra nasi, dyshidrotic eczema, 
pachydermoperiostosis, epidermolysis, bullosa, pachy-
onychia congenita, nail-patella syndrome, palmoplan-
tar keratodermas, and others. These conditions should 
be detectable on physical examination.

 B. Anxiety or stimulants may increase sweating, but some 
people have severe hyperhidrosis without an obvious 
precipitating event. Such patients often have a family 
history of hyperhidrosis. Severe hyperhidrosis may 
cause diffi culty with hand work, infection caused by 
the moist environment (especially in the feet), and 
considerable social distress. Topical treatments have 
varying success. Treatment with botulinum toxin A, 
iontophoresis, sympathectomy, or removal of the 
axillary sweat glands gives good results in severe cases 
(see references).

 C. A structural lesion in the sympathetic nervous system 
may cause abnormalities in sweating. Cerebrocortical 
tumors, stroke, or infection may cause contralateral 
hyperhidrosis through release of inhibition. When in-
jured sympathetic nerves regrow, connections may 
develop between the parasympathetic and sympathetic 
nerves. This can result in sweating of the innervated 
skin, as seen with gustatory sweating. Spinal cord dis-
ease (including syringomyelia, spinal cord injury, tabes 
dorsalis) may cause segmental areas of hyperhidrosis. 
Thoracic sympathetic nerve trunk injury may also 
cause localized hyperhidrosis. A large area of anhidro-
sis, as in severe diabetic autonomic neuropathy or after 
a sympathectomy involving more than one limb, may 
result in compensatory hyperhidrosis of other areas.

 D. Many chemicals may cause sweating, either during 
withdrawal states (as from alcohol or opiates) or with 
use (e.g., alcohol, antidepressants, some antipsychotics, 

“triptans,” theophylline, sildenafi l, opiates, cholinergic 
and adrenergic agents, acetylcholinesterase inhibitors, 
and others). Chronic ingestion of mercury or arsenic 
can cause excessive sweating.

 E. Malaria, tuberculosis, HIV, brucellosis, abdominal ab-
scesses, rheumatic fever, and endocarditis are com-
monly seen with fevers and sweats as the predominant 
symptoms, but any infection producing a fever may 
cause sweating through the hypothalamic temperature 
regulatory centers as the fever falls. Even after a severe 
febrile illness resolves, patients may continue to have 
sweats for days to months.

 F. Certain malignant conditions, including lymphoma, 
monocytic leukemia, and renal carcinoma, classically 
cause fevers, but fever with associated sweats also may 
be found in other malignancies. Carcinoid syndrome 
may cause excessive sweating. Rheumatologic diseases 
associated with excessive sweating include rheumatoid 
arthritis and Raynaud’s phenomenon.

 G. Other endocrine causes of hyperhidrosis include 
menopause, pregnancy, diabetes mellitus, gout, obe-
sity, porphyria, rickets, and hyperpituitarism. In 
some cases of hypoglycemia, CNS dysfunction and 
sweat may occur in the absence of other adrenergic 
symptoms.
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THE RED EYE
Shari Carney, MD, and Robert W. Weisenthal, MD

Many patients present with a red eye to an emergency 
department or their primary care physician. It is important 
to determine which cases need ophthalmology referral and 
which cases can be managed by the primary care physi-
cian. A thorough ocular and systemic history is extremely 
helpful in making this decision. Key questions include loss 
of vision, presence of deep versus superfi cial pain, trauma, 
history of angle-closure glaucoma, uveitis or systemic ill-
ness, and recent ocular history such as surgery. Physical 
examination also is important. It is essential in all patients 
with ocular complaints to check visual acuity. Many pa-
tients with tearing or discharge note blurred vision, but 
they can improve it by blinking. If patients have forgotten 
their glasses, using a pinhole to check vision will compen-
sate for uncorrected refractive error. Patients with deep 
pain, truly decreased vision, severe perilimbal injection, 
corneal opacifi cation, and recent ocular surgery all need 
ophthalmology evaluation. See the algorithm for details on 
timing.

 A. Orbital cellulitis presents with lid erythema, proptosis, 
and restricted eye movements. The lid may look ptotic 
(pseudoptosis) secondary to the swelling. The patient 

also may give a history of sinusitis. In children orbital 
cellulitis may easily spread from nasal preseptal celluli-
tis. These patients need to be admitted for IV antibiot-
ics. Some patients may have a real ptosis and a red eye. 
The examiner needs to look further for cranial nerve 
palsies. Orbital congestion secondary to a cavernous 
sinus thrombosis will present with a red, congested eye 
and an isolated or combined III, IV, or VI nerve palsy. 
A VII nerve palsy may cause a red eye secondary to 
poor lid function causing chronic exposure.

 B. A history of thyroid abnormalities, lid retraction, 
proptosis, and injection over the rectus muscles may 
indicate Graves’ orbitopathy. These patients require a 
thyroid workup and an ophthalmic evaluation to deter-
mine optic nerve involvement on a semiurgent basis.

 C. Scleritis presents as a severe, deep pain similar to a 
toothache. If left undiagnosed and untreated, it can 
have signifi cant visual morbidity. The globe is tender to 
touch. The sclera appears violaceous in sunlight be-
cause of involvement of the deep episcleral vessels. 
The redness may be either focal or diffuse. It often is 
associated with systemic immunologic disease. Semi-
urgent referral is required.

 (Continued on page 28)
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 D. Acute angle-closure glaucoma presents with a red eye, 
decreased vision, eye pain, headache, a mid-dilated 
pupil, and corneal edema. The patient may be able to 
give a history of prior episodes. Immediate (within 1–2 
hours) referral to an ophthalmologist is indicated.

 E. If the patient has injection primarily around the cornea 
(ciliary fl ush), decreased vision, and a small pupil com-
pared with the contralateral eye, the patient may have 
an anterior uveitis (iritis). Inquire about other systemic 
symptoms such as arthritis, back pain, and coexisting 
medical conditions such as ulcerative colitis. These 
patients need referral for proper diagnosis and treat-
ment on a semiurgent basis (within 24 hours).

 F. If the cornea has a white opacity, the patient may have 
a corneal ulcer, which should be referred to an oph-
thalmologist urgently for cultures and intensive treat-
ment. Herpes simplex keratitis also may present with a 
dendritic fi gure that will highlight with fl uorescein, 
with an underlying clear cornea.

 G. A hypopyon is layered WBCs in the anterior chamber 
and may indicate an infection throughout the eye 
(endophthalmitis) or may be secondary to a corneal 
ulcer. The patient may give a history of recent oph-
thalmic surgery or trauma. This requires immediate 
referral for cultures and proper treatment.

 H. It is essential to examine the anterior chamber in a 
patient with a red eye. Layered blood in the anterior 
chamber (hyphema) may also be associated with a fl at 
or shallow anterior chamber, a possible sign of a rup-
tured globe, requiring immediate referral. A hyphema 
with a well-formed chamber and no other signs of a 
ruptured globe should be referred that day.

 I. A patient with a red eye, decreased vision, and no other 
obvious signs may have a retinitis, vitreitis, or posterior 
scleritis. These are rare causes of a red eye. Refer these 
patients to an ophthalmologist on a semiurgent basis.

 (Continued on page 30)
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 J. If the patient was working with metal or wood, inspect 
the eye for a foreign body. Irrigating the eye with 
normal saline may help remove a foreign body. Re-
moval of a conjunctival foreign body may be at-
tempted by rolling a cotton swab over it. A patient 
with an embedded corneal foreign body that does not 
irrigate out should be referred to an ophthalmologist 
within 24 hours for removal. Start the patient on 
topical antibiotics to prevent infection. If there is a 
residual rust ring, the patient should follow up with 
an ophthalmologist in 24–48 hours for removal. If the 
vision is signifi cantly decreased or there is a question 
of a globe laceration from the foreign body, urgent 
referral is necessary.

 K. Exposure to chemicals warrants immediate copious sa-
line irrigation (500 ml). If the chemical injury is mild 
and characterized by mild injection without fl uorescein 
uptake, start topical antibiotics and follow up in 1–2 
days. If the chemical injury is severe with corneal 
clouding and loss of conjunctival blood vessels (porce-
lain sclera), the patient should be seen by an ophthal-
mologist immediately.

 L. Corneal abrasions present with a severe foreign body 
sensation, and on Wood’s lamp examination they show 
fl uorescein uptake in an otherwise clear cornea. Treat-
ment consists of topical antibiotic ointment and patch-
ing. Recheck these patients in 24 hours; if not dramati-
cally improved, refer them to an ophthalmologist.

 M. Blepharitis is an infl ammation of the eyelids character-
ized by redness of the eyelids, crusting, and foreign 
body sensation. The treatment is warm compresses and 
lid hygiene. Acne rosacea can cause a secondary bleph-
aritis, which should be treated with oral tetracycline or 
doxycycline. A hordeolum (stye) or chalazion should 
also be treated with warm compresses and topical anti-
biotic ointment. Chalazia need to be incised and drained 
only if they do not respond to a 2-week course of 
medical therapy.

 N. The most common cause of conjunctivitis is a viral in-
fection. The eyes are diffusely red with a watery dis-
charge. Many patients have a preauricular lymph node 
on the affected side. Treatment is palliative; cool com-
presses and astringent drops are used because the 
condition is self-limited. The patient should follow up 
on a routine basis if the condition does not resolve in 1 
week to 10 days.

 O. Allergic conjunctivitis is typically seasonal and al-
ways presents with itching and occasionally with 
mild foreign body sensation. Topical antihistamine 

and/or mast cell stabilizing drops relieve the symp-
toms. Follow-up is indicated only if symptomatic 
treatment is ineffective.

 P. Bacterial conjunctivitis comprises !5% of all conjunc-
tivitis. Sight-threatening disease can occur with a 
virulent bacterial species such as gonococcus. Usu-
ally the onset is hyperacute (!24 hours) with a ful-
minant mucopurulent discharge and requires urgent 
workup with cultures/Gram stain. Streptococcus 
pneumoniae, Haemophilus infl uenzae, and Chla-
mydia are other common pathogens and present as a 
less purulent conjunctivitis. The appropriate topical 
and, in severe cases, systemic antibiotic is based on 
results of the Gram stain/culture. Initially, use a 
broad-spectrum antibiotic, altering therapy accord-
ing to culture results if the conjunctivitis does not 
respond to initial therapy. Patients who develop cor-
neal or scleral thinning require urgent referral to an 
ophthalmologist.

 Q. Nonspecifi c conjunctivitis results from mild infl amma-
tion of the ocular surface and can be treated with a 
topical antihistamine or mild topical antibiotic.

 R. A pterygium is a fi brovascular growth that extends onto 
the nasal portion of the cornea. It can sometimes be-
come infl amed or may grow slowly over the pupil (tak-
ing months to years). If it extends into the central 
cornea, reducing the patient’s vision, excision is neces-
sary. Pingueculae are degenerative lesions of the bul-
bar conjunctiva that do not extend onto the cornea. 
They occur secondary to ultraviolet light exposure. 
They usually are nasal in location and are yellow-white 
in appearance. They are benign. If they become in-
fl amed, artifi cial tears are helpful. Routine follow-up is 
indicated only if symptoms persist.

 S. A subconjunctival hemorrhage consists of blood 
trapped under the conjunctiva. It can occur with any 
injury to the globe or with Valsalva’s maneuvers. It usu-
ally is benign; however, a history of trauma with a fl at 
anterior chamber requires an ophthalmic evaluation 
on an urgent basis. If a patient has recurring subcon-
junctival hemorrhage with no known cause, a workup 
for a hematologic disorder is indicated. Episcleritis is 
localized infl ammation of the episcleral blood vessels 
that responds to topical steroids. Be certain that the 
patient does not have herpetic keratitis before starting 
treatment.
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RHINITIS
Anastasia Rowland-Seymour, MD

Rhinitis is described as infl ammation of the nasal mucosa 
and is characterized by the constellation of symptoms, in-
cluding nasal congestion, rhinorrhea, sneezing, and itching 
of the eyes and/or nose. The sinuses, ears, and throat may 
also be involved. Allergic rhinitis is by far the most common 
type of rhinitis. Types of rhinitis include allergic rhinitis, 
infectious rhinitis (viral and bacterial), and nonallergic rhi-
nitis. Nonallergic rhinitis includes nonallergic rhinitis with 
eosinophilia syndrome (NARES), vasomotor rhinitis, gus-
tatory rhinitis (vagally mediated), hormonal rhinitis (e.g., 
related to pregnancy and hypothyroidism), rhinitis medi-
camentosa (e.g., topical decongestants; antihypertensives 
and oral contraceptives), anatomic rhinitis (e.g., deviated 
septum, choanal atresia, adenoid hypertrophy, foreign body, 
nasal tumor), immotile cilia syndrome (ciliary dyskinesis), 
granulomatous rhinitis (e.g., Wegener’s granulomatosis, sar-
coidosis), and atrophic rhinitis (colonization with Klebsiella 
ozaenae).

One must also consider cerebrospinal fl uid leak or nasal 
polyps. Nasal polyps often occur in common with allergic 
rhinitis, but not necessarily a causal relationship, and may 
not respond to medications.

A careful history and physical examination usually can 
determine the cause of the rhinitis. Historical clues to diag-
nosis include environmental exposures, occupational expo-
sure, personal and family history of allergies, additional past 
medical history (hypothyroidism, pregnancy, sarcoidosis), 
recent sick contacts, and medication usage (!5 days of tak-
ing nasal sympathomimetics). Physical clues may include 
“allergic shiners” (dark circles under eyes); pale, bluish 
boggy turbinates; and cobblestoning in posterior pharynx 
(allergic rhinitis) versus erythematous turbinates (rhinitis 
medicamentosa, infectious, or vasomotor rhinitis).

 A. Allergic rhinitis is by far the most common type of rhi-
nitis. Estimates suggest 9%–40% of the U.S. population 
have some degree of allergic rhinitis. In 80% of cases, 
allergic rhinitis develops by age 20 years. Incidence 
wanes as we age, and it is much less common in the 
geriatric population. History of eczema and family his-
tory of atopy may help in the diagnosis. Symptoms 
occur in individuals who produce an immunoglobulin E 
(IgE)–mediated response to particular allergens. Aller-
gens may be one or many, seasonal or perennial. Common 

seasonal allergens are trees, grasses, and weeds. Com-
mon perennial allergens include dust mites, cock-
roaches, animal proteins, dander, and molds. Diagnos-
ing occupational rhinitis can be challenging because 
symptoms may occur several hours after exposure. 
Additionally, with chronic exposure, symptoms may not 
improve on weekends, requiring longer periods of 
avoidance. With occupational rhinitis, patients typically 
present with concomitant occupational asthma. Physi-
cal examination may reveal allergic shiners; injected 
conjunctivae; clear nasal discharge; pale, bluish boggy 
turbinates; and cobblestoning in the posterior pharynx. 
Allergen avoidance is of utmost importance. Maintain-
ing indoor humidity to "50% to limit house dust mite 
and mold growth may be helpful. First-line treatment 
of allergic rhinitis is topical intranasal steroids. Addi-
tional treatment choices include oral or intranasal anti-
histamines as a good second choice. Intranasal cromo-
lyn started several weeks prior to allergy season may be 
effective, leukotriene inhibitors alone or in conjunction 
with antihistamines are useful, and oral decongestants 
can be effective. Topical decongestants must be used 
sparingly because of the development of tachyphylaxis 
after 3–7 days of use. With prolonged use a resulting 
rebound nasal congestion and rhinitis medicamentosa 
develop. Hypertonic saline rinsing of the nares can be 
used for additional benefi t in both acute and chronic 
rhinosinusitis. If medical maneuvers fail, skin testing 
and immunotherapy remain an option. Perennial aller-
gic rhinitis appears to be a predisposing factor 
for acute bacterial rhinosinusitis by causing ostial 
obstruction.

 B. NARES accounts for 15%–20% of patients with rhini-
tis. It is characterized by perennial symptoms of nasal 
congestion, nasal itching, rhinorrhea, hyposmia, and 
sneezing. These symptoms are milder than in patients 
with perennial allergic rhinitis, but they are still bother-
some. Nasal secretions contain 25% eosinophils on 
smear. IgE antibodies to inhalant allergens are usually 
absent. Some researchers believe this is a precursor to 
the triad of asthma, nasal polyposis, and aspirin allergy. 
The most useful medications have proved to be topical 
nasal steroids, and if polyps are present, leukotriene 
inhibitors have also been shown to be helpful.
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 C. Vasomotor rhinitis (idiopathic rhinitis) is an umbrella 
term for many types of nonallergic rhinitis, including 
gustatory and hormonal rhinitis. Patients with vaso-
motor rhinitis complain of chronic nasal congestion 
with or without persistent rhinorrhea, exacerbated 
by cold air, strong odors, stress, or inhaled irritants. 
For the most part, vasomotor rhinitis is believed to 

result from autonomic dysfunction in the nose where 
the parasympathetic system dominates, resulting in 
vasodilation and edema of the nasal vasculature. Id-
iopathic rhinitis is a diagnosis of exclusion. Allergy 
skin testing is negative. Nasal steroids are useful, and 
if rhinorrhea is a major factor, ipratropium can be 
effective.

 (Continued on p 34)
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 D. Imaging (CT scan of sinuses) should be limited to those 
patients who have persistent symptoms or if symptoms 
recur. Recurrent rhinosinusitis may also indicate an un-
derlying process such as nasal polyps, other anatomic 
abnormalities, ciliary dysfunction, cystic fi brosis, im-
mune defi ciency, sarcoidosis, Wegener’s granulomatosis, 
or relapsing polychondritis. Last, atrophic rhinitis is a 
syndrome of progressive atrophy of the nasal mucosa in 
the elderly debilitated population. Patients report a per-
sistent foul odor that is a result of nasal mucosal coloniza-
tion with Klebsiella ozaenae. These patients respond best 
to nasal irrigation.

 E. Prolonged use of intranasal decongestants can result in 
rebound congestion (rhinitis medicamentosa). The res-
toration of normal nasal function may take up to 21 days 
after withdrawal of the sympathomimetics. Additionally, 
numerous medications can cause rhinitis, including anti-
hypertensives such as angiotensin-converting enzyme 
inhibitors, reserpine, phentolamine, methyldopa, and 
beta blockers; chlorpromazine; gabapentin; penicilla-
mine; aspirin; NSAIDs; exogenous estrogens; and oral 
contraceptives. The use of intranasal cocaine can cause 
these symptoms as well.

 F. Infectious rhinitis can be caused by both viruses and 
bacteria (bacterial rhinitis), with the common cold 
being the most common cause of infectious rhinitis. 
Acute infectious rhinitis is often considered in con-
junction with acute sinusitis. Symptoms statistically 
associated with culture-proven acute bacterial sinus-
itis include nasal congestion, purulent rhinorrhea, 
postnasal drip, facial or dental pain, and cough. The 
guidelines recommend that a diagnosis of acute bac-
terial rhinosinusitis (ABRS) is appropriate in patients 
who have had symptoms of a viral upper respiratory 
infection who have not improved after 10 days or 
worsen after 5–7 days. Streptococcus pneumoniae 
and Haemophilus infl uenzae account for 50% of rhi-
nosinusitis bacterial isolates. Moraxella catarrhalis, 
other streptococcal species, Staphylococcus aureus, 

and anaerobic bacteria each account for a small pro-
portion of cases. Of symptomatic patients, 30% have 
negative bacterial cultures, suggesting either viral or 
allergic disease. Because it is not possible to predict 
which cases of ABRS will resolve spontaneously, the 
use of an antimicrobial is recommended.

Prior antibiotic use is a major risk factor for infection 
with antimicrobial-resistant strains. For patients with 
mild disease who have not received antibiotics in the 
prior 4–6 weeks, initial therapy should include amoxicil-
lin-clavulanate, amoxicillin, cefpodoxime, cefuroxime, 
or cefdinir. Fluoroquinolones or high-dose amoxicillin-
clavulanate is recommended as fi rst-line therapy for 
patients with mild disease who have had recent antibiot-
ics or for patients with moderate disease. Treatment 
with a macrolide after treatment failure with amoxicillin 
or a cephalosporin will result in a second treatment 
failure in about 60% of cases as a result of high 
rates of resistance to macrolides in penicillin-resistant 
S. pneumoniae and H. infl uenzae.
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TINNITUS
Susan Fisk Sander, MD, and Theresa Rohr-Kirchgraber, MD

Tinnitus is a perceived sound that is not related to an 
external source. It usually is described by patients as a ring-
ing, clicking, humming, or blowing sound. Most patients 
with tinnitus have an underlying otologic problem, most 
commonly hearing loss. It is postulated that tinnitus is the 
result of an imbalance between excitation and inhibition of 
auditory pathways. The imbalance may occur at any level, 
including cochlear hair cells, midbrain, and cortical central 
auditory pathways.

 A. Diagnosing the cause of tinnitus requires a detailed 
history. Onset, duration, frequency, and localization are 
helpful in the evaluation for the underlying cause. 
Tinnitus may be caused by systemic disease, infection, 
metabolic abnormalities, medication exposure, or in-
fl ammatory conditions. Review exposure to aminoglyco-
sides, loop diuretics, salicylates, quinine, antimalarials, 
NSAIDs, and any history of toxic exposure to heavy met-
als with the patient.

 B. The physical examination should include a check of the 
blood pressure, a head and neck examination, and an 
auscultation for vascular bruits and heart murmurs.

 C. If tinnitus is diffuse and not localized to either ear, con-
sider encephalitis of the temporal lobe and psychiatric 
illnesses. Auditory hallucinations are noted primarily in 
patients with psychosis.

 D. It occurs in objective (perceived by the examiner and 
patient) and subjective (heard only by the patient) 
forms.

 E. Subjective tinnitus is more common than objective 
tinnitus, but diagnosis of the underlying cause is more 
diffi cult. The differential diagnoses of subjective tinnitus 
are medication and toxic exposure, metabolic abnormali-
ties, pathologic condition in the peripheral (cochlear) or 
central (retrocochlear) pathways, anxiety, depression, 
and dental disorders. Metabolic abnormalities include 
hypothyroidism, hyperthyroidism, hyperlipidemia, ane-
mia, and zinc defi ciency. The initial workup of a patient 
should include a CBC, fasting glucose, triglycerides, 
cholesterol, and thyroid-stimulating hormone. Pathologic 
conditions of the ear associated with subjective tinnitus 
include otosclerosis, chronic suppurative otitis media, 

Meniere’s disease, presbycusis, and noise-induced 
hearing loss.

 F. Objective tinnitus is rare. Causes include acquired and 
congenital vascular malformations, neuromuscular dis-
orders (palatal myoclonus, stapedius muscle spasm, and 
temporomandibular disorders), intracranial tumors, 
and structural defects of the ear. Objective tinnitus is of 
two types: vascular and mechanical.

 G. Pulsatile tinnitus refers to nonexternal sounds that are 
amplifi ed and synchronous with the patient’s pulse. 
Benign intracranial hypertension, jugular bulb abnor-
malities, and aberrant carotid artery are included in 
the differential diagnoses. High-resolution CT of the 
temporal bones is needed when a retrotympanic mass 
is noted on examination. MRI and angiography are 
indicated for patients with normal otoscopic examina-
tion to evaluate for dural venous thromboses and to 
look for the empty sella and small ventricles associated 
with benign intracranial hypertension. Angiography is 
used when atherosclerotic carotid artery disease, 
fi bromuscular dysplasia, and small dural arteriovenous 
(AV) malformations are suspected and the patient is a 
surgical candidate.

 H. Stapedial muscle spasm–induced tinnitus is amplifi ed 
with external noise and is intermittent. Stapedial muscle 
spasm is associated with facial nerve palsies, although 
it can occur without them. Division of the stapedius 
muscle and tensor tympani tendons is reserved for 
severe cases. Long-term use of benzodiazepines for 
stapedial muscle spasm is not recommended.

 I. Palatal myoclonus is apparent on examination of the oral 
cavity. The tinnitus is thought to be generated from the 
opening and closing of the eustachian tube and the rub-
bing of mucosal surfaces. Electromyography (EMG) of 
the palatal muscles confi rms the diagnosis. Treatment 
with benzodiazepines results in a decrease in anxiety.

 J. Tinnitus associated with the patulous eustachian tube is 
synchronous with breathing. The patient may experience 
autophony (hearing of his or her own voice or breathing). 
Rapid weight loss and high estrogen states (e.g., use 
of birth control pills, postpartum) are associated with 
patulous eustachian tubes.

(Continued on page 38)
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 K. Hearing evaluations include assessment of sensorineural 
hearing impedance testing and speech discrimination. 
These tests assist in localizing the otologic defi cit. Nonvi-
bratory tinnitus lesions can be attributed to defects in the 
cochlea (75%), CNS (18%), and middle ear (4%).

 L. Peripheral tinnitus is associated with symmetric hearing 
loss, usually gradual in onset. Presbycusis is common 
with this condition. As hearing loss increases, tinnitus 
increases. Treating the hearing loss may result in a 
decrease in tinnitus because ambient background noise 
is amplifi ed. In patients with hearing loss that is not 
treatable by a surgical procedure, a hearing aid may 
improve the tinnitus. Hearing aids and masking devices 
may be used together in patients who do not respond to 
hearing aids alone. Medications should be given to 
patients with severe disability.

 M. Central tinnitus requires an evaluation for posterior 
fossa problems, including cerebellopontine angle tu-
mors. The most common cerebellopontine tumor is the 
acoustic neuroma. Symptoms of an acoustic neuroma 
include unilateral hearing loss, tinnitus, and disequilib-
rium. Distinguishing Meniere’s disease from acoustic 
neuromas is diffi cult clinically. Meniere’s tinnitus is 
intermittent, whereas the tinnitus of acoustic neuroma 
is constant. Meniere’s disease is associated with vertigo 
as distinguished from the disequilibrium of an acoustic 
neuroma. MRI with gadolinium contrast to assess for 
posterior masses is indicated for abnormal auditory 

brainstem response (ABR) tests. The sensitivity for 
acoustic neuromas !15 mm is greater with MRI with 
gadolinium contrast than with high-resolution CT. In 
patients with unilateral hearing loss and normal ABR 
tests, surveillance is required at 6 months and 1 year to 
assess for progression of symptoms. ENT referrals are 
indicated for all patients with asymmetric hearing loss. 
Treatment for tumors depends on the size, location, 
and the patient’s preoperative state.

 N. Conductive hearing loss requires evaluation for a 
pathologic condition of the external and middle ear, 
malignancy, glomus tumor, and cholesteatoma. Early 
referral to ENT is recommended.
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HEARING LOSS
Susan Fisk Sander, MD, and Theresa Rohr-Kirchgraber, MD

More than 28 million Americans have some form of hearing 
loss. Approximately 50% of the 16 million Americans who 
are hearing impaired are !65 years old. Hearing loss can be 
acute, gradual, permanent, or temporary and requires a 
thorough history and physical examination. Hearing loss can 
be conductive when sound is impeded through the external 
ear, middle ear, or both; sensorineural with problems in the 
cochlea or neural pathway to the auditory cortex; or mixed.

 A. History should include questions regarding physical 
trauma; barotrauma; deafness; exposure to ototoxins; 
medications; recent upper respiratory infection; and as-
sociated symptoms such as otalgia, tinnitus, or vertigo.

 B. Examination of the ear includes otoscopy to look for 
otitis externa, foreign body, cerumen impaction, canal 
cholesteatoma, exostosis (osteochondroma), tympanic 
membrane perforation, and effusions (hemorrhagic, 
purulent, or serous). Perform Weber’s test by placing a 
tuning fork on the central forehead. Lateralization of 
the sound to one ear is consistent with either a conduc-
tive defect of the affected ear or a sensorineural defect 
of the opposite ear. No lateralization indicates either a 
normal result or bilaterally symmetric sensorineural or 
conductive defects. Perform Rinne’s test by placing the 
handle of a vibrating tuning fork against the mastoid 
process and having the patient signal when he or she 
can no longer hear it. Then hold the vibrating tines 
near the ear and have the patient signal when sound is 
no longer audible. Normally air conduction persists 
twice as long as bone conduction but not in a conduc-
tive hearing loss.

 C. Hearing evaluation includes audiography (pure tone 
testing of air and bone thresholds), speech reception 
and discrimination, and acoustic impedance. In senso-
rineural hearing loss (SNHL) both air and bone thresh-
olds are depressed compared with normal. In conduc-
tive hearing loss the bone conduction threshold is 
greater than air conduction thresholds. In mixed defi -
cits air conduction, both are depressed.

 D. SNHL is a lesion in the organ of Corti or in the central 
pathways, including the eighth nerve and auditory cor-
tex. It may be the result of an inherited disorder or con-
genital abnormality, or it may be an acquired defi cit.

 E. Hereditary loss can be present at birth or can present 
when the patient is a young adult. Family history is 
key.

 F. Congenital hearing loss occurs at or shortly after birth. 
It may result from viral infections during pregnancy 
(e.g., cytomegalovirus [CMV], rubella, and mumps), 
maternal hypothyroidism, birth anoxia, exposure to 
fetal ototoxins, Rh incompatibility, or other causes. It 
also may occur as a hereditary autosomal disorder.

 G. Sudden-onset SNHL is of variable severity and devel-
ops in <3 days. Profound loss is associated with poor 
prognosis for recovery.

 H. Trauma and sudden loss suggest a temporal fracture. A 
longitudinal fracture results in middle ear damage and 
is associated with a conductive hearing loss. Transverse 
fracture may damage the facial nerve and labyrinth and 
result in a sensorineural defi cit. Both require a referral 
to ENT (an ear, nose, and throat specialist). Concus-
sion alone may result in a temporary SNHL as a result 
of acoustic trauma.

 I. Treatment of sudden-onset SNHL is directed at the 
underlying disorder. In the past when the cause was not 
found, bed rest, head elevation, avoidance of loud 
noise, and steroids were prescribed. Controlled studies 
of steroid therapy for idiopathic sudden-onset hearing 
loss show a statistically signifi cant improvement in 
hearing with steroids (up to 44% response). Sudden 
idiopathic sensorineural hearing loss is an urgent situa-
tion and requires consultation. Heavy lifting may result 
in a leak of inner ear fl uid from a membranous rupture 
at the oval or round windows, leading to hearing loss 
and vestibular symptoms. Refer to ENT for repair.

 J. Infectious causes for sudden onset of SNHL include 
suppurative labyrinthitis from otitis media or mastoiditis 
and viral infections (mumps, CMV, Epstein-Barr virus, 
rubella, rubeola, herpes zoster, and herpes simplex).

 K. Vascular causes include vertebrobasilar insuffi ciency, 
embolism, hypercoagulable states, and basilar mi-
graines.

 L. Some medications cause sudden-onset hearing loss. 
Hearing loss from loop diuretics and aminoglycosides 
is usually reversible. Salicylate withdrawal results in 
improved hearing in most patients.

(Continued on page 42)
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 M. Acquired causes include metabolic disorders, vascular 
insuffi ciency, autoimmune disease, infection, degenera-
tive disorder, and neoplasm. Although the most common 
cause of hearing loss in the elderly is presbycusis, a sym-
metric, progressive decrease in hearing, it is a diagnosis 
of exclusion. Workup for bilateral progressive SNHL in-
cludes an evaluation for diabetes mellitus, hyperthyroid-
ism and hypothyroidism, anemia, hyperlipidemia, renal 
disease, infection, and syphilis. Review exposures to 
medications that are commonly known to cause hearing 
loss such as aminoglycosides, loop diuretics, and salicy-
lates and others such as quinine, chloroquine, and anti-
neoplastics such as cisplatinum. Autoimmune SNHL 
without systemic symptoms has occurred and the evalu-
ation should include ANCA (antineutrophil cytoplasmic 
antibody); ANA; RF (rheumatoid factor); antibodies to 
cyclic citrullinated peptides (anti-CCP); antibodies to-
double-stranded DNA; antibodies to extractable nuclear 
antigens (i.e., anti-Smith, anti-Ro/SSA, anti-La/SSB, and 
anti-RNP); cryoglobulins; and complement components 
(C3 and C4) to look for Cogan’s syndrome, giant cell ar-
teritis, systemic lupus erythematosus (SLE), polyarteritis 
nodosum, and Wegner’s granulomatosis. Neoplasms such 
as acoustic neuromas and metastatic carcinoma of the 
breast, prostate, and kidney can result in SNHL. Acous-
tic neuromas can present with bilateral hearing loss in up 
to 22% of the cases. Diagnosis is by MRI with contrast. 
Degenerative disorders include presbycusis, noise-in-
duced hearing loss, and Meniere’s disease.

Therapy is aimed at the underlying cause: removal 
of the offending drug; treatment of the autoimmune 
disorder; a trial of steroids of idiopathic sudden SNHL; 
surgery, radiation, or chemotherapy for a neoplasm; 
surgical repair of a membrane rupture; and antibiotics 
and steroids for syphilis. Acoustic trauma requires sur-
gical evaluation, whereas hearing aids are the treat-
ment of choice for presbycusis and disorders not im-
proved by medical or surgical intervention.

 N. Unilateral hearing loss is more commonly associated 
with trauma, which may result from temporal bone 
injuries or rupture of the membranes with perilymph 
leaking into the middle ear. The trauma may be as mild 
as a sneeze, straining, or lifting. Meniere’s disease may 
also cause a unilateral hearing loss. Progressive SNHL 
that is unilateral or asymmetric requires auditory brain-
stem response (ABR) testing to localize abnormalities 
in the retro cochlear lesion. MRI has a higher sensitiv-
ity of acoustic neuromas "15 mm than does a high-
resolution CT scan. Posterior fossa meningioma and 
primary cholesteatoma are other masses that cause 
progressive SNHL in the retrocochlear area. Treat-
ment of acoustic neuromas depends on the size of the 
tumor, cranial nerve involvement, and the patient’s 
preoperative state. Radiation therapy is used for pa-
tients who are not surgical candidates. If ABR testing 
does not reveal an abnormality, continue surveillance 
of patients with asymmetric SNHL. Consider MRI.

 O. Patients with chronic otitis media, tuberculosis, otoscle-
rosis, skull fractures, and penetrating injury of the ear; 
Wegener’s granulomatosis; and squamous cell carci-
noma all have been observed to have a mixed conduc-
tive and sensorineural defi cit in advanced disease.

 P. Conductive hearing loss, defi ned as a lesion involving 
the outer and middle ear to the level of the oval 
window, results from mechanical disruption of the 
transmitted sound through the external auditory canal, 
tympanic membrane, and ossicle.

 Q. Direct observation of the external canal during the 
examination allows evaluation of conditions causing 
mechanical disruption: atresias of the external canal, 
cerumen impaction, exostosis, foreign bodies, canal 
cholesteatoma, external otitis, tympanic membrane 
perforation or sclerosis, effusions, and ossicular dam-
age. Multiple perforations of the tympanic membrane 
suggest tuberculous infection of the middle ear. Baro-
trauma resulting from unequal air pressure in the ex-
ternal auditory canal can result in an effusion and a 
temporary conductive loss.

 R. Acoustic stapedius refl ex testing for fi xation of the sta-
pedius is part of the evaluation of conductive hearing 
loss. Otosclerosis, the most common congenital form 
of conductive hearing loss, is diagnosed with this test 
and treated with stapedectomy.

 S. Cholesteatoma, glomus tumor, and nasopharyngeal 
malignancies (squamous cell carcinoma, adenocarcino-
mas, and basal cell carcinomas) can produce conduc-
tive hearing loss. High-resolution CT of the temporal 
bones is the study of choice to evaluate masses in the 
middle ear. Therapy of the underlying problem may 
improve the conductive hearing loss: removal of the 
foreign body or cerumen, antituberculous drugs, tym-
panoplasty, ossiculoplasty, stapedectomy, and removal 
of excessive cartilage (exostosis). Treatments of masses 
within the middle ear depend on the site, pathologic 
condition, and preoperative evaluation of the patient. 
Referral to ENT is required.
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PREOPERATIVE EVALUATION
Anthony Karabanow, MD

Several points deserve immediate mention. First, patients 
who require emergent surgery clearly do not benefi t from 
the delay necessary for preoperative evaluation. Second, 
preoperative evaluation does not “clear” a patient for sur-
gery and such terminology should be avoided. Preopera-
tive evaluation provides an assessment of medical risk and 
the identifi cation of measures to reduce that risk. Third, 
consultants need to have a clear understanding of their role 
in patient care. Formally speaking, consultants generate 
suggestions only and do not write orders. However, it is 
not uncommon for surgeons to expect “co-management” 
rather than formal consultation. In the latter, medical 
consultants are expected to assume responsibility for all 
nonsurgical matters relating to patient care.

 A. Preoperative evaluation means an assessment of cardiac 
risk. The goal of perioperative cardiac risk assessment 
is to identify those patients with unstable cardiac dis-
ease for whom further study and treatment warrants 
the risk of surgical delay. The newest guidelines from 
the American College of Cardiology are summarized 
in the algorithm. Stress testing is unnecessary in pa-
tients with adequate functional capacity (e.g., can walk 
up a fl ight of stairs). Moreover, such testing should not 
be recommended unless patients are willing to post-
pone surgery so as to proceed with cardiac revascular-
ization. Such delay may itself be harmful in the patient 
who is bedridden and thus at risk for decubitus ulcers, 
aspiration pneumonia, deep vein thrombosis (DVT), 
and functional decline. The use of coronary stents 
mandates postoperative use of antiplatelet agents. Ces-
sation of these agents risks in-stent restenosis. Con-
tinuation of these agents risks perioperative bleeding. 
Discuss these issues with patients and their families 
before ordering a stress test. The same American Col-
lege of Cardiology guidelines also state that there is no 
indication for routine preoperative echocardiography. 
An echocardiogram is reserved for patients whose 
clinical presentation is worrisome for undiagnosed 
heart failure.

Recent data help guide the consultant when 
faced with a positive stress test result in the preop-
erative period. The Coronary Artery Revasculariza-
tion Prophylaxis (CARP) trial indicated that pa-
tients with stable coronary disease do not benefit 
from preoperative revascularization. Exclusion cri-
teria to this study included those with !50% left 
main disease, an ejection fraction "20%, and se-
vere aortic stenosis. This study reinforces the con-
cept that preoperative patients fall under the same 

guidelines for cardiac revascularization as do all 
other patients.

Beta blockers are often routinely prescribed to re-
duce perioperative cardiac risk. However, a 2005 study 
suggests that only those at high risk benefi t from beta 
blockers. Those at moderate risk did not benefi t, and 
those at low risk actually experienced increased mortal-
ity. Thus, beta blockers are recommended only in pa-
tients with established coronary artery disease (CAD) 
or two or more of the following risk factors: congestive 
heart failure (CHF), CAD, cardiovascular accident 
(CVA), diastolic murmur (DM), or Cardiac Risk Index 
(CRI) (Cr !2) who are undergoing vascular or inter-
mediate-risk (intrathoracic, intraperitoneal, orthope-
dic) surgery.

 B. Postoperative pulmonary complications may occur 
more frequently than cardiac events. Such events 
include atelectasis, bronchospasm, pneumonia, pro-
longed mechanical ventilation, and exacerbation of 
underlying lung disease. Arozullah and colleagues have 
published a respiratory failure index that predicts the 
risk of respiratory failure based on the type of surgery, 
patient risk factors, and functional status. However, it 
is not surprising that patients with established lung 
disease are at higher risk for perioperative pulmonary 
complications. The role of the consultant is to identify 
patients with reversible pulmonary pathology who 
would benefi t from preoperative intervention. Such 
patients may require pulmonary evaluation via chest 
x-ray, pulmonary function testing, and possibly ABG 
assessment. The results of such testing can then be 
used to determine disease-specifi c therapy, which, in 
turn, minimizes postoperative complications. Those 
with previously identifi ed pulmonary pathology and 
baseline symptomatology do not require investigation 
or change in management. Patients undergoing lung 
resection or who are likely to have a prolonged period 
of mechanical ventilation benefi t from early pulmonol-
ogy input. All current smokers should be advised to 
discontinue tobacco use (preferably at least 2 months 
prior to surgery).

Endocrine disorders that are frequently encoun-
tered during preoperative evaluation include diabetes, 
thyroid disease, and adrenal insuffi ciency. The Ameri-
can Diabetes Association has endorsed the following 
goals for glycemic control in hospitalized patients: 90 
to 130 preprandial blood sugars and "180 postpran-
dial blood sugars. However, the bulk of the data in 
favor of tight blood sugar control in hospitalized pa-
tients comes from studies performed in the intensive 

(Continued on page 46)
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 E. When managing patients with renal failure, because 
thromboembolism is a signifi cant cause of avoidable 
hospital morbidity and mortality, consultants should 
routinely recommend DVT prophylaxis with a hepari-
noid agent (i.e., unfractionated or low molecular weight 
heparin). Those at particularly high risk for DVT (e.g., 
spinal cord injury or general surgery in those with 
multiple risk factors) benefi t from both pharmacologic 
and nonpharmacologic measures. Nonpharmacologic 
measures to reduce the incidence of DVT include 
graduated compression stockings and intermittent 
pneumatic compression. Note that aspirin alone is 
considered insuffi cient thromboprophylaxis for any 
category of surgical patient.

Patients should be routinely asked about alcohol in-
take and any prior symptoms of alcohol withdrawal. 
Those deemed at risk should be placed on an alcohol 
withdrawal pathway. Such pathways use either symp-
tom-driven scales or fi xed-schedule dosing for benzo-
diazepine administration.

care and critical care unit settings. Consultants need 
to be aware that hypoglycemia may be a greater threat 
than hyperglycemia in the acute setting of hospitaliza-
tion. Nonetheless, there are convincing data that ran-
dom blood sugars should be maintained at "200. 
Metformin should be discontinued in all hospitalized 
patients because of the increased risk of hypovolemia, 
hypoxia, and acute renal failure–induced lactic acido-
sis in this setting.

 C. The interpretation of thyroid tests is problematic in 
acutely ill, hospitalized patients. Thus, such testing is 
discouraged unless there is a high suspicion of thyroid 
disease. The available data suggest that there is mini-
mal additional surgical risk in those with mild or mod-
erate hypothyroidism. Surgery in those with severe 
hypothyroidism (i.e., thyroxine level "1 #g/dl) risks 
precipitating myxedema coma. Unmanaged hyperthy-
roidism carries a theoretical risk of thyroid storm dur-
ing surgery. Surgery should be postponed in such 
patients. If surgery must be performed, then early 
endocrinology input is advised.

Patients with known adrenal insuffi ciency and those 
taking chronic high-dose steroids (i.e., !20 mg of 
prednisone daily for !3 weeks) are at risk of adrenal 
crisis during the perioperative period. Such patients 
should receive stress dose steroids (i.e., 100 mg 
hydrocortisone IV every 8 hours). This regimen should 
be initiated prior to surgery and as soon as possible in 
patients with signifi cant surgical illness.

 D. Patients with liver disease are at risk both from surgical 
procedures and from anesthesia. Elective surgery is 
considered contraindicated in those with acute hepatitis 
(both viral and alcoholic), severe chronic hepatitis, and 
advanced cirrhosis (i.e., Child-Pugh class C) as a result 
of unacceptably high rates of perioperative mortality. 
Patients with stable liver disease may proceed to surgery 
after careful assessment for coagulopathy, electrolyte 
abnormalities, and encephalopathy.
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FALLS IN GERIATRIC PATIENTS
Jeanne E. Bishop, MD

Traditional medicine has viewed falls as the functional 
outcome of a primary medical condition. Medical con-
ditions are worked up and ruled out; however, the rea-
son for the fall often remains unexplained. With the 
aging of the population and the increased risk of falls 
with aging, geriatric medicine has embraced falls as a 
geriatric syndrome with a multiplicity of causes warrant-
ing careful analysis. With the cause suspected, therapeu-
tic and preventive measures can be undertaken to prevent 
recurrence. Falls are associated with a subsequent 
decline in functional status, greater likelihood of nursing 
home placement, increased use of medical services, and a 
fear of falling in the individual.

The fall evaluation demands diligence and attention to 
detail, lending itself to an algorithmic approach. It includes 
a comprehensive history and physical examination, which 
can lead to a differential of causes, commonly multifacto-
rial. Management interventions are then possible.

 A. The fall history takes into account that falls are under-
reported. Knowing this, clinicians should ask about 
falls annually in the context of functional assessment 
and should establish the individual’s baseline level of 
gait, balance, and use of assistive walking devices. 
Reported falls should be explored more fully by deter-
mining frequency (single or recurrent) and severity 
(minor injury such as soft tissue injury/sprain or major 
injury such as laceration requiring sutures, fractures, 
or head strike). The detail of the fall should be elicited 
in a systematic way from the faller or a witness. Distin-
guishing loss of consciousness, or not, is a critical 
feature, and the former should lead to a syncope 
workup. With no loss of consciousness there should be 
further differentiation into dizziness, or not, similarly 
leading to a “dizziness” workup where appropriate. 
Medication history, including over-the-counter and 
herbal medicines, and a history for environmental 
hazards, such as throw rugs, are key. Remember that 
most falls are multifactorial in origin.

 B. A comprehensive physical examination includes vision, 
HEENT (head, eyes, ears, nose, and throat), cardio-
vascular, neurologic, musculoskeletal, gait/balance, and 
a heightened focus on any other areas suggested by the 
history. Vital signs should include orthostatic measure-
ments of pulse and blood pressure, and pain should be 

assessed as the “fi fth vital sign.” The systematic tradi-
tional examination should include an assessment of 
ambulation using a functional status tool such as the 
“Tinetti Gait and Balance” test or the timed “Get Up 
and Go” test.

 C. There are many causes for falls, and usually many 
factors play a role.

 1. Normal age-related changes, including declines in 
the following:
 a. Visual, proprioceptive, and vestibular systems, 

which are necessary to maintain upright posture
 b. Postural control manifested by increased pos-

tural sway
 c. Autoregulatory mechanisms, which help to main-

tain blood pressure
 d. Total body water, increasing the risk of dehydra-

tion and hypotension
 2. Acute medical conditions, which undermine any 

already-compromised reserve
 3. Lifetime accumulation of chronic medical condi-

tions, especially ophthalmologic, ENT (ear, nose, 
and throat), cardiovascular, neurologic, rheumato-
logic, and orthopedic

 4. Medications, including cardiac drugs, psychotropics, 
hypoglycemic agents, alcohol, and anticholinergics/
antihistamines

 5. Environmental hazards
 6. Risk-taking behavior
 7. Trip, slip, stumble, or loss-of-balance accident

 D. Management interventions address likely reasons for the 
fall. These include treatment of acute and chronic medi-
cal conditions, medication modifi cation, environmental 
hazard modifi cation, risk-taking behavior modifi cation, 
and gait/balance/exercise programs (which additionally 
address the need for proper footwear and assistive 
walking devices).
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GERIATRIC FUNCTIONAL ASSESSMENT
Khatuna Stepkovitch, MD

The functional assessment is an integral part of a compre-
hensive geriatric assessment, the purpose of which is to 
promote wellness and independence and to improve the 
quality of life. A correct assessment of level of care and 
adequate assistance plays an integral part in decreasing, or 
preventing, admissions to the hospital; improving the qual-
ity of care for the elderly; and delaying, or even avoiding, 
unnecessary nursing home placement.

 A. Physical Assessment
 Nutritional Assessment: The nutritional assessment 
starts with a visual inspection of the patient, a calcula-
tion of body mass index (BMI), and a careful history to 
rule out weight loss. A BMI of !20 and a history of 
signifi cant weight loss warrant further evaluation (see 
the chapter Involuntary Weight Loss). The differential 
of the geriatric patient who is malnourished should 
include not only medical etiologies but also depression 
or other psychiatric disorders, fi nancial problems, or 
impairment in activities of daily living (ADLs), such as 
an inability to cook for oneself.
 Visual Assessment: Often patients are unaware that 
they are experiencing defi cits in vision, and, as such, a 
quick visual assessment should be performed on every 
patient. An easy way to assess vision is to have a patient 
read a paragraph from a newspaper or periodical. The 
patient can be evaluated further by the Snellen chart 
or Jaeger card. The cause for visual impairment should 
be found and treated accordingly. Cataracts, glaucoma, 
macular degeneration. and abnormalities of accommo-
dation worsen with age.
 Hearing Assessment: Hearing loss is common in 
older adults and is often overlooked. If left untreated, 
it can cause social withdrawal and depression. As such, 
a hearing assessment is an integral part of the physical 
assessment. Before a quick hearing evaluation, oto-
scopic examination should be done to rule out ceru-
men impaction. The examiner should then whisper a 
short, easily answered question in each ear while the 
examiner’s face is out of direct view. Not acknowledg-
ing the question warrants further evaluation. The ma-
jority of hearing loss is categorized as presbycusis 
(“older hearing”)—sensorineural, usually symmetric 
hearing loss. Many persons with presbycusis can be 
helped by amplifi cation, usually hearing aids.
 Functional Status Assessment: An assessment of 
functional status includes an evaluation of ADLs and 
mobility, which are a direct refl ection of a geriatric 
patient’s capacity to live independently. ADLs are 

characterized as basic or instrumental. Examples of 
basic ADLs include bathing, dressing, grooming, feed-
ing, transferring from bed to chair, and toileting. In-
strumental ADLs include using the telephone, prepar-
ing meals, managing household fi nances, taking 
medications properly, shopping, managing transporta-
tion, doing laundry, and doing housework. A cogni-
tively impaired patient and with impairment in instru-
mental ADLs may require supervision of only 
medication intake and fi nances. Impairment in multi-
ple basic ADLs requires more assistance, either 
through family/fi nancial supports or through place-
ment to a skilled nursing facility. If there is a defi cit in 
bathing alone, a home health aid may suffi ce.

The information about basic and instrumental ADLs 
is usually provided by the patient or an informant (es-
pecially in the case of a patient who is cognitively im-
paired), so a thorough history is imperative. Questions 
about mobility should be asked, including the patient’s 
ability to climb stairs, walk from room to room, and 
walk outside of the house. A great amount of informa-
tion can also be gleaned by simply observing the patient 
during the offi ce visit. A patient’s capacity to unbutton 
and button a shirt or blouse, write a sentence with a 
pen, or take off and put on shoes are simple actions that 
give the physician a wealth of information. When 
searching for indications that the patient may have 
some impairment in mobility, look to see whether the 
patient has diffi culty touching the back of the head with 
both hands or struggles to climb up and down from the 
examination table.

If impairment in mobility is suspected, the physician 
can further explore by conducting performance-based 
testing of functional status, which, in the outpatient 
setting, is focused on gait, balance, and transfers. The 
patient is asked to stand from the seated position in a 
hard-backed chair while keeping his or her arms 
folded. An inability to complete this task suggests a 
lower extremity (quadriceps) weakness and is highly 
predictive of future disability. Once standing, the pa-
tient should be observed to walk back and forth over a 
short distance with his or her usual walking aid. Abnor-
malities of gait include path deviation; diminished step 
height or length; trips, slips, or near falls; and diffi culty 
with turning.

Fall risk can be evaluated quickly by the “Get Up 
and Go” test. The test is performed by asking the pa-
tient to rise from a chair; walk 10 feet 3 meters; turn 
around; and, on returning to the chair, turn and sit 

(Continued on page 52)
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back down in the chair. Patients who take "10 seconds 
to complete this sequence have increased risk for falls. 
Those taking 10–19 seconds are considered to be fairly 
mobile; those taking 20–29 seconds are considered to 
have variable mobility; and those taking #30 seconds 
are considered to be dependent in balance and mobil-
ity. Patients with impaired gait and balance should be 
evaluated further to determine the cause and should 
be referred for gait evaluation and training to a physi-
cal therapist.

 B. Cognitive Assessment
  Because of the high prevalence of dementia, screening 

for cognitive impairment is very important. Cognitive 
impairment should always be explored in the function-
ally impaired geriatric patient with or without abnor-
malities in physical functioning. Because a compre-
hensive cognitive evaluation is time consuming, it 
should be reserved for patients who are at risk or show 
any signs of dementia.

A quick assessment such as three-word recall after 
1 minute should be done to assess the need for further 
evaluation. If recall is impaired, then the patient 
should be scheduled for comprehensive evaluation to 
rule out dementia (see Chronic Behavior Change).

 C. Psychological Assessment
  Depression is known to be underdiagnosed. If left 

untreated, it can cause signifi cant impairment in func-
tional abilities, including cognitive abilities (pseudode-
mentia), and thus needs to be differentiated from 
dementia. A positive answer to the question, “Do you 
often feel sad and depressed?” warrants further explo-
ration (a geriatric depression scale can be used).

 D. Social Assessment
  An assessment of the patient’s living environment, fam-

ily and social supports, and fi nancial well-being is an 
integral part of formulating a comprehensive treatment 
plan in the geriatric patient. The physician will need the 
help of social workers in providing information about 
available resources to the family, such as adult day care 
centers or assisted-living/skilled nursing facilities, espe-
cially if signifi cant functional impairment is found. In 
cases of suspected elder mistreatment or caregivers be-
ing overburdened, social workers prove to be invaluable. 

Visiting nurses may be helpful in assessing home safety. 
Advance directives should be clarifi ed.

 E. Evaluation of Driving Skills
  Cessation of driving is often perceived as a loss of in-

dependence, and many patients are reluctant to make 
this decision. The accident rates in older drivers are 
equivalent to those of drivers between the ages of 16 
and 24 years. Risk factors for impaired driving include 
reduced vision; dementia; impaired neck and truck 
rotation; limitations in shoulders, hips, or ankles; foot 
abnormalities; poor motor coordination; medications; 
and alcohol abuse or dependence.

Effectively communicating with the patient and the 
family, by explaining risk factors, providing statistics, 
and helping to fi nd alternative means of transportation, 
can often avert confl ict.

For those geriatric patients who are capable of 
driving, it is appropriate to recommend against driv-
ing on highways, especially during busy periods; driv-
ing at night; and driving in poor weather. The clock 
drawing test appears to be a useful tool to screen for 
driving performance and to support the recommen-
dation for a formal driving assessment.

The physician has an ethical obligation to notify the 
Department of Motor Vehicles when a patient who is 
clearly impaired insists on continuing to drive. The 
practitioner should be familiar with license renewal 
laws, mandatory physician reporting laws, and volun-
tary reporting laws. These vary from state to state.
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BRADYCARDIA
Robert E. Eckart, DO, and Usha B. Tedrow, MD, MS

Bradycardia can be physiologic, pathologic, or pharma-
cologic in origin. Alteration of either the sinoatrial (SA) or 
atrioventricular (AV) conduction system may play a role. 
Symptoms of bradyarrhythmias include fatigue, dizziness or 
syncope, and dyspnea and angina.

 A. In the general population, heart rates in approximately 
25% of men and 10% of women drop below 50 beats 
per minute (bpm) during sleep as a result of enhanced 
nocturnal parasympathetic tone. Sinus pauses up to 
2 seconds in asymptomatic individuals can be consid-
ered normal. Conditioned athletes often can have 
high resting vagal tone during the day. During periods 
of heightened vagal tone, sinus bradycardia, sinus 
pauses, and fi rst- and second-degree Mobitz type I 
(Wenckebach) AV block are commonly reported and 
generally have a benign prognosis. The identifi cation 
of sinus slowing with AV block in the appropriate 
setting is characteristic of vagal hypersensitivity.

 B. Degenerative disease of the AV node is one of the 
leading causes of progressive AV block. This degen-
erative process of the conduction system may be 
primary (Lenègre’s disease) or secondary as a result of 
impingement by surrounding fi brosis or calcifi cation 
(Lev’s disease).
 A large number of systemic diseases are associated 
with bradyarrhythmias. Hypothermia, hypoglycemia, 
hypercarbia, and hypothyroidism produce slow heart 
rhythms because of metabolic alteration. Electrolyte 
disorders (e.g., hyperkalemia) can result in both SA and 
AV node disorders. Myocarditis can be associated with 
both SA and AV node disease and generally portends a 
poor prognosis. Lyme myocarditis associated with con-
duction system disease, however, often resolves in the 
acute setting with appropriate antibiotic therapy. Endo-
carditis with complicating annular abscess may lead to 
AV block. Accelerated conduction system disease may 

also result from infi ltrative diseases such as amyloidosis 
and hemochromatosis.
 With inferior myocardial infarction (MI), sinus bra-
dycardia and second-degree Mobitz type I (Wencke-
bach) AV block are not uncommon. Vagal tone is often 
high, and heart block is generally located at the level of 
the AV node because of the anatomy of the AV nodal 
artery. Consequently, the block tends to be reversible, 
with a narrow escape (QRS !120 msec). In contrast, 
the infranodal conduction system gets its blood supply 
from the septal branches of the left anterior descending 
artery. AV block with an anterior MI tends to be in-
franodal and may be associated with bundle branch 
block. The escape rhythm is often wide (QRS "120 
msec) and unreliable, and permanent pacing is gener-
ally required.
 Postoperative aortic or mitral valve replacement is 
associated with both mechanical disruption and in-
fl ammation that may cause AV block. Because heart 
block may result from edema, implementation of per-
manent pacing should be delayed for a minimum of 
4 days to allow for any recovery of conduction that 
may occur.
 The fi nding of atrial fi brillation with a slow ventricu-
lar response in the absence of drug therapy may be 
indicative of SA node dysfunction and susceptibility for 
offset pauses.

 C. Diltiazem and verapamil slow conduction of the AV 
node. Both blockade and withdrawal of sympathetic 
tone with beta blockers slow AV nodal conduction via 
a vagotonic effect. Digoxin increases vagal tone and 
has a direct effect on AV nodal physiology. Amioda-
rone and propafenone act through antagonism of 
[Ca2#] channels and beta receptors. Alternatively, 
quinidine, procainamide, and disopyramide act via 
[Na#] channels and thereby can affect the infranodal 
conducting system.

(Continued on page 58)



57

A B C

Patient with BRADYCARDIA

History
Physical examination

Physiologic:
 Conditioning
 Parasympathetic tone

Pathologic:
 Degenerative disease
 Systemic disease
 Associated with ischemia
 Postoperative (valve surgery)
 Associated tachycardia

Pharmacologic:
 Nondihydropyridine
  Ca2# channel blockers
 Beta  blockers
 Digitalis glycosides
 Antiarrhythmics

Identified mechanism

Cont’d on p 59

ECG



58

 D. The presence of symptoms often guides the workup. It 
is important to identify patients at high risk based on acu-
ity of onset and potential for comorbidities. Evaluation 
should include a full 12-lead ECG; a baseline echocar-
diogram; and stress testing to identify baseline conduc-
tion system disease, structural heart disease, and poten-
tial for myocardial ischemia. For those with suspected 
chronotropic incompetence, a treadmill ECG may be of 
additional diagnostic value. For evaluation of suspected 
vagally mediated conduction disorders, carotid sinus 
massage (CSM), used judiciously in the elderly, may re-
produce fi ndings. Ambulatory ECG recording may be 
necessary, either 24-hour continuous Holter monitoring 
for those with frequent symptoms or triggered loop re-
cording for 2–4 weeks for those with less frequent symp-
toms. One clinical trial suggests that empiric pacemaker 
implantation may be of value in elderly patients with 
carotid sinus hypersensitivity and a history of nonme-
chanical fall. In the absence of documented carotid sinus 
hypersensitivity, the evidence for empiric permanent 
pacing is less clear.
 Electrophysiology testing can be used to determine 
the intrinsic heart rate, measure SA node automatic-
ity (corrected sinus node recovery time, or cSNRT), 
sinoatrial conduction time (SACT), AV node conduc-
tion, and refractoriness. Invasive testing for bradyar-
rhythmias has a low diagnostic yield, with a sensitivity 
of 20%–75%, and therapies should be guided by 
patient symptoms.

 E. In general, asymptomatic sinus bradycardia, sinus 
pauses, and fi rst-degree AV block require no treatment. 
An exception is made to allow medical therapy for 
coexistent tachyarrhythmias. Second-degree Mobitz 
type I (Wenckebach) AV block often involves the AV 
node and carries a benign prognosis. Mobitz type II AV 
block is most often infranodal (within the bundle of 
His or the fascicles), is associated with fi xed distal 
conduction system disease, and is likely to progress 
to complete heart block. Temporary followed by 
permanent pacing is recommended.
 A 2:1 AV block can be in the AV node or in the distal 
conduction system. Prolongation of the PR interval with 
a narrow QRS complex suggests AV nodal block, whereas 
a wide complex QRS suggests distal conduction system 
disease. Third-degree AV block can be either congenital 
or acquired. A narrow escape can suggest that the loca-
tion of the block is at the AV node (!50%) or the bundle 
of His (!50%). In cases with a wide escape, the block is 
usually infranodal (!80%), less stable, and in the rate of 
30–45 bpm. Treatment with permanent pacemaker 
placement is recommended for patients with all forms of 
infranodal block, regardless of symptom status.

 F. Management of bradycardia involves not only identifi -
cation of symptoms and etiology but also the acuity of 
presentation.
 Acutely, in cases of suspected AV node involvement, 
treat with atropine. Be aware that atropine may 
appear to worsen conduction in infranodal block. 

Temporary transvenous pacing can be performed us-
ing a balloon-tipped catheter at the bedside or using a 
fi xed catheter under fl uoroscopic guidance. The indi-
cations for temporary pacing include both temporary 
treatment of reversible causes of symptomatic brady-
cardia and backup availability in those cases with high 
risk for development of complete heart block. Simi-
larly, transcutaneous pacing may be used as an emer-
gency method of pacing for symptomatic bradycardia. 
Early conversion to a transvenous system should be 
considered given discomfort of transcutaneous pacing 
and risk of intermittent noncapture. Note that tempo-
rary pacing has been shown to be ineffective in asys-
tolic cardiac arrest and is not indicated.
 In some patients, a beta blocker with intrinsic sympa-
thomimetic activity (e.g., acebutolol, pindolol) may be of 
value in treating tachyarrhythmia with less bradyarrhyth-
mia side effects. Because pharmacologic therapy for 
chronic conduction defects does not exist, the treatment 
of choice is either a temporary pacemaker for reversible 
causes or permanent pacemaker placement.
 In many cases, permanent pacemaker implantation 
is considered for irreversible conditions, independent 
of the etiology. The serious risks of contemporary 
pacemaker implantation, a minor surgical procedure, 
are !1%. Because the endocardial leads are placed in 
the central venous circulation, it is critical that the pa-
tient be free of infection (e.g., urinary tract infections) 
prior to implantation because extraction of infected 
devices can have signifi cant morbidity. At the time of 
consideration of pacing, thought must be given to the 
role of biventricular pacing (to improve symptoms with 
heart failure). A defi brillator (to reduce mortality) may 
be advisable if the patient has a depressed ejection 
fraction. Consultation with an electrophysiologist, im-
planting cardiologist, or surgeon familiar with current 
methodology is encouraged.
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NARROW-COMPLEX TACHYCARDIA
Paul C. Zei, MD, PhD

Clinical Evaluation of the Patient with 
NARROW-COMPLEX TACHYCARDIA

 A. The patient presenting to the clinician with narrow-
complex tachycardia should be immediately assessed for 
hemodynamic compromise and treated according to 
Advanced Cardiac Life Support (ACLS) guidelines. Af-
ter stabilization, evaluation and therapy can ensue. Nar-
row-complex tachycardia is almost always a result of 
supraventricular tachycardias (SVTs), particularly if the 
QRS complex in tachycardia is identical to that in sinus 
rhythm.

 B. The history and physical examination should be directed 
toward the search for underlying structural heart dis-
ease. Evidence of hemodynamic compromise during 
tachycardia, including syncope, presyncope, chest dis-
comfort, or dyspnea, should be ascertained. Evaluation 
of the ECG in sinus rhythm should focus on the pres-
ence or absence of preexcitation. Echocardiography 
should be strongly considered in patients with narrow-
complex tachycardia to assess the presence of underly-
ing structural heart disease.

 C. The presence of preexcitation warrants referral to an 
electrophysiologist for evaluation of the appropriate-
ness of diagnostic electrophysiologic study (EPS) and 

possible catheter ablation in the setting of preexcitation 
and potential atrioventricular reciprocating tachycardia 
(AVRT). If preexcitation is not clearly manifest, signifi -
cant symptoms, particularly syncope, also warrant eval-
uation by an electrophysiologist.

 D. If the SVT is sustained and symptomatic, particularly if 
medical therapy has failed to suppress episodes, the 
patient should be referred to an electrophysiologist for 
possible EPS and catheter ablation. The differential 
diagnosis includes atrioventicular nodal reentrant tachy-
cardia (AVNRT), AVRT, atrial tachycardia, PJRT (so-
called permanent junctional reciprocating tachycardia), 
and atrial fl utter with regular ventricular response.

 E. If atrial fi brillation, multifocal atrial tachycardia (MAT), 
or atrial fl utter are diagnosed, medical therapy may 
be initiated. The goals of medical therapy include 
symptom relief, rate control during tachycardia, and 
consideration of anticoagulation. Failure of medical 
therapy to relieve symptoms or control ventricular 
rate warrants consideration of catheter ablation.
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Clinical Evaluation of the
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Electrocardiographic Evaluation of the 
Patient with 
NARROW-COMPLEX TACHYCARDIA

 A. Electrocardiographic evaluation of narrow-complex 
tachycardia should always begin with evaluation of the 
ECG in sinus rhythm, if available. Evidence of preex-
citation should be sought, and if it is found, AVRT 
should be suspected.

 B. If no preexcitation is seen, evaluation of the ECG in 
tachycardia should begin with determining whether 
the RR interval is regular and constant or variable. A 
variable RR interval suggests atrial fi brillation, atrial 
tachycardia with variable ventricular response, atrial 
fl utter with variable ventricular response, or MAT. If 
the RR interval is regular and fi xed, the differential 
diagnosis remains broad. Evaluation should then pro-
ceed to searching for visible P waves.

 C. If P waves are not clearly visible during tachycardia, 
AVNRT is likely because typical AVNRT using ante-
grade slow pathway conduction and retrograde fast 
pathway conduction usually results in P waves “buried” 
in the QRS complex. If more P waves than R waves are 
present (i.e., the atrial rate exceeds the ventricular 
rate), atrial tachycardia or atrial fl utter are likely 
because this fi nding demonstrates that the AV node is 
not necessary to maintain the tachycardia circuit. If 
there is a 1:1 relationship between P and R waves, 
analysis should then proceed to the RP interval.

 D. A long RP interval is defi ned as an RP interval greater 
than the PR interval. A short RP interval is the 
opposite, with an RP interval less than the PR interval. 
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A long RP interval suggests tachycardias with rapid 
antegrade AV nodal conduction. This includes atrial 
tachycardia, PJRT, inappropriate sinus tachycardia, si-
nus reentry, and atypical AVNRT (fast pathway ante-
grade limb, slow pathway retrograde limb). A short RP 
interval suggests rapid retrograde limb conduction of 
the tachycardia circuit, including typical AVNRT and 
AVRT using an accessory pathway.

 E. In short RP tachycardias, an RP interval !70 ms is 
consistent with AVNRT, whereas an RP interval "70 
ms cannot distinguish between AVNRT and AVRT us-
ing an accessory pathway. Because retrograde atrial 
activation during AVRT follows antegrade AV nodal, 
His-Purkinje, and ventricular depolarization leading to 
retrograde accessory pathway depolarization, the resul-
tant RP (ventricular to atrial depolarization) interval is 
almost never !70 ms.
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WIDE-COMPLEX TACHYCARDIA
Christopher Pickett, MD, and Peter Zimetbaum, MD

Wide QRS complex tachycardia (WCT), defi ned as heart 
rate (HR) !100 beats per minute (bpm) with a QRS dura-
tion !120 ms, is a common arrhythmia with potentially 
life-threatening consequences, making rapid and accurate 
diagnosis with initiation of appropriate therapy essential.

 A. After recognition of this arrhythmia, the clinician must 
immediately evaluate the patient for hemodynamic 
stability. If the patient is unstable, then Advanced Car-
diac Life Support (ACLS) protocol should be initiated 
with direct current (DC) cardioversion of the patient.
 If the rhythm is sustained but tolerated or if it is not 
sustained, then the clinician should perform an evalu-
ation with the goal of differentiation between ventricu-
lar tachycardia (VT) and supraventricular tachycardia 
(SVT) with aberrant conduction. Prognosis and ther-
apy of these two conditions differ considerably.

 B. The clinical history can be helpful in suggesting a 
diagnosis. Presence of prior myocardial infarction (MI) 
and structural heart disease is the strongest clinical pre-
dictor of  VT. Patients with ischemic cardiomyopathy 
and WCT will have VT !98% of the time. Advanced 
age and presence of congestive heart failure (CHF) also 
favor VT. Younger patients or adults with a history of 
recurrent tachycardia since a young age or for !3 years 
are more likely to have SVT with aberrancy.
 Symptoms during tachycardia may be far ranging, 
from malaise to syncope. It is a common misconception 
that WCT is less likely to be VT if it is hemodynami-
cally stable. Many VTs are hemodynamically tolerated 
and dismissing this diagnosis can lead to inappropriate 
triage and therapy, with subsequent cardiovascular 
collapse.
 After assessment of vital signs, the physical examina-
tion should be directed toward noting evidence of 
atrioventricular (AV) dissociation, which is frequently 
seen in VT but rarely in SVT. Beat-to-beat change in 
blood pressure, variability in S1, and cannon A waves 
are all signs of AV dissociation. Carotid massage that 
terminates the arrhythmia indicates that the AV node 
was involved in the tachycardia circuit and that the 
mechanism is an SVT.

 C. A 12-lead electrocardiogram (ECG) offers a great deal 
more information than a rhythm strip and should be 
obtained promptly. A prior ECG can also offer helpful 
clues. If there is evidence of ventricular pre-excitation or 
previous bundle branch block with similar morphology 

to the WCT, then it suggests SVT with aberrancy. If 
there are Q waves or other evidence of prior MI, the case 
for VT is supported.

 D. Initial evaluation of the ECG should begin with the 
search for P waves and their relationship to the QRS. 
Dissociation of the P from the QRS or other evidence 
of AV dissociation, such as fusion or capture beats, is 
diagnostic of VT. It should be noted that the rate of the 
WCT does not reliably differentiate VT from SVT and 
that, although irregularity suggests atrial fi brillation, it 
can also be seen at the onset and termination of VT.

 E. If the initial assessment fails to yield a diagnosis, 
more detailed analysis is necessary. This is done by 
identifying the WCT as right bundle branch block 
(RBBB)-type (V1 positive) or left bundle branch 
block (LBBB)-type (V1 negative) and applying spe-
cifi c morphologic criteria.

 F. In RBBB-type WCT, a ventricular origin is suggested 
by QRS complex duration !140 ms, left axis deviation, 
a single (R) or biphasic (QR or RS) R wave in lead V1, 
or a triphasic R wave in lead V1 with the initial R wave 
taller than the secondary R wave, R:S ratio of "1 in V6, 
positive concordance.

 G. In LBBB-type WCT, a ventricular origin is suggested 
by QRS complex !160 ms, a broad (!40 ms) R in V1, 
notching of the QRS and/or delayed downstroke with 
R to S interval !100 ms in V1, right axis deviation, a Q 
wave in V6, negative concordance.
 Unless there is defi nitive evidence that the WCT is 
SVT, one should never use adenosine or verapamil 
because it may lead to rapid hemodynamic collapse. 
Procainamide is the preferred agent for pharmaco-
logic control of WCT.
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Patient with WIDE-COMPLEX TACHYCARDIA
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STABLE ANGINA
Marc P. Bonaca, MD, and David A. Morrow, MD, MPH 

Chronic stable angina is most commonly a manifestation of 
progressive obstruction of the coronary arteries by atheroma-
tous plaque. Management of stable angina can be approached 
through lifestyle, pharmacologic, and invasive means aimed 
at reducing the imbalance of myocardial oxygen supply 
versus demand, delaying the progression of atherosclerosis, 
and stabilizing vulnerable coronary atheroma. Discussion 
among physicians and patients regarding the goals and risks 
of therapy is essential in the management of this condition.

 A. The history and physical examination should be targeted 
to determine the severity and pattern of symptoms, un-
derlying risk factors, concomitant exacerbating diseases, 
and signs or symptoms of left ventricular (LV) dysfunc-
tion. A fasting lipid profi le, blood glucose, and ECG 
should be obtained. When possible, correct exacerbat-
ing medications/conditions, including anemia, hyperthy-
roidism, and tachyarrhythmia.

 B. Behavioral risk factor assessment and modifi cations are 
essential; this includes diet restrictions, exercise, weight 
loss, and smoking cessation.

 C. Preventive pharmacologic therapies should be instituted 
in cases in which lifestyle modifi cations are not suffi -
cient. All patients without contraindication should take 
aspirin for secondary prevention. Blood pressure and 
dyslipidemia should be controlled to target for those 
with coronary artery disease (CAD) (Joint National 
Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure [JNC 7] and 
National Cholesterol Education Program [NCEP]).

 D. Risk assessment should be initiated. If evidence of LV 
dysfunction or high-risk CAD is present by history, ex-
amination, chest x-ray, or ECG, cardiac catheterization 
may be considered. If risk stratifi cation is incomplete, 
assess LV function and perform stress testing (unless 
contraindications exist).

 E. Stress testing is considered to confi rm the diagnosis 
in those with intermediate probability of CAD, to 
provide additional prognostic information needed to 
guide management, and to aid in directing interven-
tion in patients with prior revascularization. Exercise 
testing is preferred to pharmacologic stress testing 
because the former provides valuable functional data. 
Exercise ECG is the fi rst line if the ECG is interpre-
table. Imaging enhances prognostic assessment by
localizing and quantifying the extent of ischemia 
and prior infarction and is necessary if the ECG is 
uninterpretable.

 F. Assessment of symptom severity (and responsiveness 
to therapy) along with prognosis guides therapy for 
stable angina.

 G. Pharmacologic therapy should be instituted for persis-
tent symptoms. A beta blocker is generally preferred as 
initial therapy unless contraindications exist. Calcium 
antagonists may be preferred in specifi c situations such 
as pulmonary disease (chronic obstructive pulmonary 
disease, asthma), conduction abnormality (dihydropyri-
dine), and vasospastic angina. Long-acting nitrates may 
be added for persistent symptoms. Combined therapy 
with a beta blocker and long-acting nitrates is superior 
to use of either agent alone for symptom relief.

 H. The method of revascularization (percutaneous coronary 
intervention [PCI] vs. coronary artery bypass grafting 
[CABG]) is addressed once signifi cant coronary disease 
is identifi ed by angiography. CABG is preferred for cer-
tain anatomic subsets, in particular in those with a large 
territory of jeopardized myocardium, in patients with 
diabetes mellitus, in those with LV dysfunction, and in 
patients with lesions not amenable to PCI. The patient’s 
surgical risk must also be considered when deciding 
among methods of intervention.

 I. The patient’s clinical status and symptom severity 
should be reassessed after medical or mechanical inter-
vention. Patients who experience signifi cant symptoms 
after maximal medical therapy should be considered for 
angiography and intervention. For patients who have 
been revascularized to the extent possible and still have 
signifi cant symptoms despite maximal medication, al-
ternative approaches (spinal cord stimulation, etc.) can 
be considered.
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Risk Factor Modification:
 Behavioral
  Diet/Weight Reduction
  Exercise
  Smoking Cessation
 Pharmacologic
  Aspirin
  Treatment of Hypertension
  Treatment of Dyslipidemia
  Management of Diabetes
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UNSTABLE ANGINA/NON-ST-ELEVATION 
MYOCARDIAL INFARCTION

Benjamin M. Scirica, MD, and Christopher P. Cannon, MD

Unstable angina (UA) and non-ST-elevation myocardial 
infarctions (NSTEMI) most commonly arise from nearly 
complete but not total occlusion of a coronary artery with 
a platelet- and fi brin-rich thrombus. Patients presenting 
with UA/NSTEMI represent a heterogeneous population, 
with the rate of death and recurrent myocardial infarction 
at 1 year ranging from !5% in patients at low risk to "20% 
in the patients at highest risk. The therapeutic options for 
patients with UA/NSTEMI have continued to increase to 
include more varied and potent antiplatelet and antithrom-
botic agents and improved percutaneous coronary inter-
ventional techniques. Thus, the clinician has many treat-
ment options available and must effectively discriminate 
which patients are likely to benefi t from the most aggres-
sive treatment while balancing the risk of potential side ef-
fects or complications in those at lower risk. Effective risk 
stratifi cation is critical to making appropriate decisions for 
therapeutic care.

 A. The decision to hospitalize a patient with ischemic 
symptoms relies on a careful history, physical examina-
tion, a resting 12-lead ECG, and laboratory test for 
cardiac biomarkers (creatine kinase-MB [CKMB] or 
cardiac-specifi c troponins). Patients with intermediate 
to high likelihood of true ischemic disease should be 
hospitalized, whereas those without any of these fea-
tures may be evaluated in an observation unit or as an 
outpatient.

 B. Determining appropriate therapy for each patient 
admitted with presumed UA/NSTEMI requires an 
assessment of their clinical risk of recurrent ischemic 
events and death. Three easily obtained indicators of 
high risk for recurrent ischemic events—elevated levels 
of cardiac biomarkers (e.g., troponin), ST-segment devia-
tion, and high clinical risk scores—identify those patients 
who are at highest risk and warrant the most aggressive 
medical and invasive therapy. One widely used clinical 
risk score is the TIMI Risk Score, which incorporates 
seven easily obtained clinical characteristics.

 C. Patients with no ECG changes, normal levels of cardiac 
biomarkers, and low clinical risk factors can be managed 
conservatively with aspirin, heparin (unfractionated or 

low molecular weight heparin [UFH/LMWH]), beta 
blockers, clopidogrel, and nitrates as needed. If they do 
not develop recurrent ischemia or other clinical instabil-
ity, they should undergo a stress test for further risk 
stratifi cation.

 D. Clinical trial evidence supports the use of more aggres-
sive medical and invasive therapy in patients who are 
found to be at increased risk for death or recurrent 
ischemia. The benefi t of glycoprotein IIb/IIIa inhibi-
tors and an early invasive catheterization has been 
shown to be most benefi cial in reducing both death and 
recurrent MI in patients with positive cardiac biomark-
ers, ST-segment changes, or a TIMI Risk Score #3.

 E. Any patient who has recurrent ischemia, hemodynamic 
compromise or congestive heart failure (CHF), serious 
ventricular arrhythmia, reduced left ventricular function 
(ejection fraction !40%), or a strongly positive stress 
test should be considered for catheterization regardless 
of initial management strategy.

 F. Long-term therapy for any patient with UA/NSTEMI 
includes risk factor modifi cation together with aspirin, 
clopidogrel, beta blockers, high-dose statins, and 
angiotensin-converting enzyme (ACE) inhibitors/
angiotensin receptor blockers (ARBs).
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Patient with UNSTABLE ANGINA

History 
Physical examination

12-lead ECG
Cardiac biomarkers

High likelihood
 Typical angina
 Known history of CAD or MI
 CHF
 New ECG changes
 Positive CKMB or troponin

Intermediate likelihood
 Probable angina
 Age "70 yr
 Diabetes
 History of PVD or 
  cerebrovascular accident
 Old ECG changes

Low likelihood
 Atypical angina
 Reproducible
 No cardiac risk factors
 Normal ECG

Likelihood of UA/NSTEMI

Hospitalize

Risk stratify

Glycoprotein Ilb/Illa Inhibitor
Early Catheterization

Predischarge Stress Test

Catheterization if:
 Recurrent Ischemia
 CHF
 Positive ETT
 Hemodynamic Instability
 Serious Arrhythmia

Aspirin
Risk Factor Modification
Stress Test

Aspirin
Heparin (UFH/LMWH)
Clopidogrel
Beta Blockers
Nitrates
Statins

Evaluate as outpatient

Moderate to high risk
 Positive CKMB or troponin
 ST-segment deviation
 CHF
 Recurrent ischemia
 Prior revascularization
 TIMI Risk Score #3
 (One point for each)
  Age "65 yr 
  #3 CAD risk factors
  Aspirin within last 7 days
  Known CAD
  #2 anginal events in $24 hr
  ST-segment deviation
  Elevated biomarkers

CAD, Coronary artery disease.

Low risk
 Normal CKMB or troponin
 No ECG changes
 TIMI Risk Score !3

Long-Term Care
 Risk Factor Modification
 Aspirin
 Clopidogrel
 Beta Blockers
 High-Dose Statins
 ACE Inhibitors/ARBs
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SYSTOLIC MURMURS
Aaron L. Baggish, MD, and Marc S. Sabatine, MD

Cardiac murmurs are generated by turbulent blood fl ow 
and adjacent soft-tissue vibration. Turbulent or nonlaminar 
blood fl ow occurs in response to rapid acceleration or de-
celeration of fl ow such as that which occurs across a nar-
rowed valve or vessel segment.

 A. The initial goal after the detection of a murmur is to 
identify the portion(s) of the cardiac cycle at which the 
murmur can be heard. At slow heart rates (!80 beats 
per minute) systole can be identifi ed by auscultation 
because it has a shorter duration than diastole. As heart 
rate increases, systole and diastole become more diffi -
cult to separate, and separation should be done by si-
multaneous palpation of the carotid arterial pulse.
 Murmurs in systole have several possible causes, 
including regurgitant fl ow across an atrioventricular 
(AV) valve (mitral or tricuspid), forward fl ow though a 
stenotic or abnormal semilunar valve (aortic or pulmo-
nary), or fl ow through an anatomic defect (ventricular 
septum).
 Once a murmur has been determined to be systolic in 
timing, a series of steps can be undertaken to identify 
the exact cause. These include a determination of 
the murmur’s location of optimal auscultation, confi gu-
ration, quality, duration, and radiation. Provocative 
maneuvers can then be used to confi rm the suspected 
pathology.

 B. Location: Murmurs generated by fl ow across the 
semilunar valves are loudest in intensity at the left 
(pulmonic valve) and right (aortic valve) sternal border 
in the 2nd intercostal space (ICS). Those caused by AV 
valve pathology are heard lower on the chest wall at the 
left sternal border, 5th–6th ICS (tricuspid valve), and 
in the mid-clavicular line, 5th–6th ICS (mitral valve).
 Intensity: Murmur intensity is graded on a 6-point 
scale, with 1 being barely audible and 6 being audible 
without the assistance of a stethoscope. Intensity does 
not reliably correlate with the amount of turbulent 
blood fl ow or with the clinical relevance of the mur-
mur. Intensity should be assessed primarily as a means 
of determining a baseline, which is helpful in the as-
sessment of disease progression and response to ther-
apy.

 C. Confi guration: The murmurs of systole either have a 
diamond-shaped crescendo-decrescendo or a uniform, 
holosystolic confi guration. Murmurs caused by the 
forward ejection of blood through one of the semilunar 

valves are generally of the crescendo-decrescendo va-
riety, whereas those generated by regurgitant fl ow 
through an AV valve are usually holosystolic.
 Quality: Several common systolic murmurs have 
distinct audible qualities that can be helpful in deter-
mining the etiology. The murmur of aortic stenosis 
tends to be a harsh, grating murmur, whereas that of 
mitral regurgitation has a gentle, blowing quality.
 Duration: Systolic murmurs can exist for the entire 
duration of the systolic period or can occur only early or 
late in the period. AV valve regurgitation without a pro-
lapse etiology and ventricular septal defects can be 
confi ned to early systole or can persist for the entire 
ejection period. Murmurs beginning after the onset of 
systole (late systolic) are generally caused by AV valve 
prolapse and ensuing regurgitation.

 D. Provocative Maneuvers: Several maneuvers that 
alter both cardiac blood fl ow and intracardiac volume 
can be used to clarify the cause of a systolic murmur. 
Abrupt standing and execution of the Valsalva maneu-
ver reduce cardiac return, thereby diminishing pre-
load, intracardiac volume, and transvalvular fl ow. 
These maneuvers decrease the intensity of all systolic 
murmurs other than the murmur of hypertrophic 
obstructive cardiomyopathy (HOCM). Passive leg 
raise, handgrip, standing and squatting, and inspira-
tion are all maneuvers that can help to differentiate 
murmurs.

 E. Radiation: Radiation of the murmur away from the 
point of loudest intensity can provide diagnostic clues. 
Mitral valve regurgitation murmurs can radiate to the 
axilla (anterior leafl et incompetence) or to the anterior 
chest wall (posterior leafl et incompetence). Aortic 
stenosis murmurs often radiate superiorly into the 
carotid arteries, while the otherwise-indistinguishable 
murmur of aortic valve sclerosis remains confi ned to 
the sternal border.

 F. The management of systolic murmurs depends on the 
etiology, the acuity, and the hemodynamic signifi cance 
of the underlying abnormality. Echocardiography can 
be used to confi rm the cause of a systolic murmur and 
to determine the consequence of the structural abnor-
mality. Both aortic stenosis and mitral regurgitation 
can exist for long periods without the presence of 
clinical symptoms or the need for treatment. The de-
velopment of symptoms or objective evidence of left 
ventricular dysfunction is an indication for valve repair 
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Patient with SYSTOLIC MURMUR

Confirm timing is systolic

Identify location of loudest intensity

Left sternal border,
2nd ICS

Crescendo-decrescendo

Harsh

HOCM

Assess for
radiation

Radiates to
carotids

Aortic 
stenosis

Aortic 
sclerosis

No radiation

Obtain:
 Echocardiogram
Consider:
 Medical therapy
 Septal reduction

Obtain:
 Echocardiogram
Consider:
 Aortic valve surgery

Determine intensity (grade 1–6)
Determine quality (harsh vs. blowing)
Determine timing within systole

Right sternal border,
2nd ICS

Harsh quality
Crescendo-
 decrescendo
Opening click

Blowing quality
V waves present

Tricuspid
regurgitation

Harsh quality
V waves absent

Holosystolic
click absent

Late systolic
click present

Click earlier with
standing, later
with squatting

Mitral prolapse
with regurgitation

Mitral regurgitation

Blowing

Radiates to axilla

Ventricular
septal defect

Pulmonic
stenosis

Obtain:
 Echocardiogram
Consider:
 Valvuloplasty

Obtain:
 Echocardiogram
Consider:
 Surgery

Obtain:
 Echocardiogram
Consider: 
 Medical afterload
  reduction
 Mitral valve surgery

! with Valsalva
" with passive
 leg raise

" with Valsalva
! with passive
 leg raise " with inspiration

" with inspiration

" with handgrip

Left sternal border,
5th ICS

Holosystolic

Mid-clavicular line,
6th ICS

A

B

C

E

E

D D

D
D D D

F

F

F

F
F
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or replacement surgery. Tricuspid regurgitation is most 
often clinically benign but can be repaired if it is both 
severe and thought to be the cause of heart failure. 
Pulmonic stenosis is rare in adult patients because it is 
most frequently a congenital lesion. If detected in the 
adult, percutaneous valvuloplasty can be curative. Ven-
tricular septal defects in the adult patient occur most 
commonly as a complication of myocardial infarction. 
Post–myocardial infarction ventricular septal defects 
carry a high short-term risk of mortality and should 
prompt urgent surgical repair.

References

ACC/AHA guidelines for the management of patients with valvular heart 
disease. J Am Coll Cardiol 1998;32(5):1486–1588. 

Chen CR, Cheng TO, Huang T, et al. Percutaneous balloon valvuloplasty 
for pulmonic stenosis in adolescents and adults. N Engl J Med 
1996;335(1):21–25.

Maron BJ, McKenna WJ, Danielson GK, et al. American College of 
Cardiology/European Society of Cardiology clinical expert consensus 
document on hypertrophic cardiomyopathy. A report of the American 
College of Cardiology Foundation Task Force on Clinical Expert Con-
sensus Documents and the European Society of Cardiology Commit-
tee for Practice Guidelines. J Am Coll Cardiol 2003;42(9):1687–1713.



72

DIASTOLIC MURMURS
Aaron L. Baggish, MD, and Marc S. Sabatine, MD

Cardiac murmurs are generated by turbulent blood fl ow 
and adjacent soft-tissue vibration. Turbulent or nonlaminar 
blood fl ow occurs in response to rapid acceleration or decel-
eration of fl ow such as that which occurs across a narrowed 
valve or vessel segment.

 A. Murmurs in diastole have several possible causes, in-
cluding regurgitant fl ow across a semilunar valve (aortic 
or pulmonic), forward fl ow though a stenotic or abnor-
mal atrioventricular (AV) valve (mitral or tricuspid), or 
fl ow through an anatomic defect (ventricular septum).
 Once a murmur has been determined to be diastolic 
in timing, a series of steps can be undertaken to iden-
tify the exact cause. The relative timing during diastole 
(early, middle, or late) and the location of optimal in-
tensity are essential for determination of the underly-
ing pathology.

 B. Timing: Diastolic murmurs are characterized based on 
the part of the diastolic portion of the cardiac cycle during 
which they occur. Early diastolic murmurs begin with the 
aortic or pulmonic valve components of the second heart 
sound and have a steady decrescendo confi guration. Mid-
diastolic murmurs begin at the end of the silent interval 
following the second heart sound and terminate well be-
fore the fi rst heart sound. The murmurs of late diastole 
(presystolic murmurs) occur immediately before the fi rst 
heart sound and often obscure it.

 C. Early Diastolic Murmurs: The murmurs of early dias-
tole are most commonly caused by the regurgitant fl ow of 
blood across a semilunar valve. Aortic regurgitation pro-
duces a decrescendo murmur heard best at the superior 
right sternal border with radiation toward the apex. It is 
best heard with use of the diaphragm of the stethoscope 
in the patient who is seated and slightly bent forward. The 
duration of the murmur is useful in determining the acu-
ity of aortic valve incompetence, with acute valve failure 
producing a brief murmur and chronic, compensated 
valve failure resulting in a more sustained murmur.

The murmur of pulmonic valvular regurgitation is 
best heard in the left 2nd or 3rd intercostal space (ICS). 
Similar to aortic regurgitation, it has a decrescendo con-
fi guration. Pulmonic regurgitation in adults is most com-
monly seen in conjunction with pulmonary hypertension 
(Graham Steell’s murmur) and is thus distinguishable 
from aortic regurgitation by the presence, of other signs 
of elevated pulmonary artery pressure, including an ac-
centuated P2 component of S2 and right ventricular hy-
pertrophy (RVH). Occasionally, pulmonary regurgitation 

results from congenital absence or abnormality of the 
pulmonic valve and is distinguished from that resulting 
from pulmonary hypertension by the absence of these 
signs.

A rare cause of an early diastolic murmur is fl ow 
through a stenotic coronary artery, most often the 
proximal anterior descending artery that is in close 
proximity to the anterior chest wall.

 D. Mid-Diastolic Murmurs: The murmurs of mid-dias-
tole are generated by turbulent fl ow across one of the AV 
valves. They begin well after the second heart sound and 
tend to have a low-pitched rumbling quality. Mitral ste-
nosis, most commonly a result of rheumatic heart dis-
ease, a low-pitched rumbling murmur initiated with an 
opening snap and heard best at the cardiac apex, is best 
heard with the patient in the left lateral decubitus posi-
tion with use of the stethoscope bell. The duration of the 
murmur refl ects the magnitude of the pressure gradient 
across the stenotic mitral valve and thus refl ects the se-
verity of mitral valve narrowing. Mitral stenosis murmurs 
that extend through until S1 refl ect severe disease.

Tricuspid stenosis produces a murmur that is simi-
lar in timing and quality as that produced by mitral 
valve stenosis but is heard best at the left lower sternal 
border. The most characteristic element of the mur-
mur of tricuspid stenosis is its increase in intensity with 
inspiration.

Mid-diastolic murmurs can also occur with impedi-
ment of transatrioventricular valve fl ow by tumors such 
as an atrial myxoma, in conjunction with aortic regur-
gitation (Austin Flint murmur), and with conditions 
with supranormal cardiac fl ow (shunts and high-output 
physiology).

 E. Late Diastolic Murmurs: The murmurs of late dias-
tole are generated by the same underlying valve abnor-
malities that produce the aforementioned mid-systolic 
murmurs and are thus often more a late diastolic aug-
mentation of a mid-diastolic murmur. This phenomenon 
results from a rapid increase in transvalvular fl ow from 
atrial contraction.

 F. Location: Diastolic murmurs generated by regurgitant 
fl ow back through the semilunar valves are loudest in 
intensity at the left (pulmonic valve) and right (aortic 
valve) sternal border in the 2nd ICS. Those caused by 
turbulent fl ow across stenotic AV valves are heard lower 
on the chest wall at the left sternal border, in the 5th–6th 
ICS (tricuspid valve), and in the mid-clavicular line 
5th–6th ICS (mitral valve).
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 G. The management of diastolic murmurs depends on the 
etiology, the acuity, and the hemodynamic signifi cance 
of the underlying abnormality. Echocardiography can 
be used to confi rm the cause of a murmur. Aortic re-
gurgitation and pulmonic regurgitation generally re-
quire surgical correction, though observation of the 
asymptomatic patient is a reasonable strategy. The op-
timal management of mitral stenosis is complicated. 
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Patient with a DIASTOLIC MURMUR

Confirm timing is diastolic

Determine timing within diastole

Early diastolic
murmur
(decrescendo)

Determine location
of maximal intensity

Left sternal 
border, 2nd ICS

Soft, confined
to early diastole

Louder, persisting
to late diastole

Prominent
P2, RVH

Absent signs
of pulmonary
hypertension

Congenital 
pulmonic
regurgitation

Graham
Steell’s murmur

Chronic aortic 
regurgitation

Acute aortic
regurgitation

Yes

Tricuspid
stenosis

No

Mitral stenosis

Obtain: 
 Echocardiogram
Consider: 
 Diuresis
 Valvuloplasty
  or surgery

Right sternal
border, 2nd ICS

Aortic
regurgitation

Pulmonic 
regurgitation

Left sternal 
border, 5th ICS

Mid-clavicular
border, 6th ICS

Mid- or late
diastolic murmur
(low-pitched rumble)

Determine location
of maximal intensity

Obtain:
 Echocardiogram
Consider:
 Valvuloplasty
  or surgery

Obtain: 
 Echocardiogram
Consider: 
 Aortic valve surgery

Obtain: 
 Echocardiogram
Consider: 
 Surgery

! intensity with
inspiration?
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Options include medical management, mitral valve 
surgery, and percutaneous valvuloplasty.
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HYPERTENSION
Usman Baber, MD, and James A. De Lemos, MD

 A. Appropriate and standard measurement of blood pressure 
(BP) is imperative to accurately diagnose, manage, and 
treat hypertension. Caffeine, exercise, and smoking should 
be avoided for at least 30 minutes prior to measurement 
and patients should be seated with the arm being 
measured at heart level. Indications for ambulatory BP 
monitoring include suspected “white coat” hypertension, 
hypotensive symptoms on therapy, episodic hypertension, 
and autonomic dysfunction.

 B. Newer clinical guidelines for the management of hyper-
tension stress the importance of treating all patients 
with hypertension (systolic BP [SBP] !140 mm Hg or 
diastolic BP [DBP] !90 mm Hg), rather than risk 
stratifying based on cardiovascular risk factors to deter-
mine who to treat. This is seen by the new designation 
of “prehypertension,” which comprises those patients at 
high risk for the development of hypertension. In addi-
tion, those who present with markedly elevated BP 
(!180/120 mm Hg) must be assessed for end-organ 
damage to rule out hypertensive crisis (urgency or 
emergency) (see Table 2).

 C. The initial evaluation of a patient with hypertension 
includes history, physical examination, laboratory tests 
(urinalysis [UA], glucose, chemistry, fasting lipids), 
and ECG. This allows for screening of identifi able 
causes of hypertension (e.g., hypokalemia ! miner-
alocorticoid excess; elevated creatinine ! kidney dis-
ease; striae ! cushingoid state; age "30 and/or femo-
ral bruit ! renovascular disease; etc.).

 D. The use of lifestyle modifi cations is a requisite compo-
nent of hypertension management. Weight loss, physi-
cal activity, moderation of alcohol consumption, and 
the adoption of a low-salt diet can lower BP up to 
20 mm Hg.

 E. A large body of evidence from randomized controlled 
trials now supports the use of specifi c classes of antihy-
pertensive medications based on underlying comorbid 
states (or compelling indications). Initial pharmacologic 
therapy should be guided based on such an indication 
(Table 1). When one is not present, a thiazide diuretic 
or angiotensin-converting enzyme (ACE) inhibitor (if 
risk for coronary artery disease is high) should be fi rst-
line therapy. If the target BP is not achieved, a different 
class of antihypertensive medication should be added 
rather than substituted because recent data indicate 
that most people will require multiple agents to achieve 
their target BP. As a result, two-drug combinations are 
reasonable fi rst choices in those with stage 2 hyperten-
sion. In the event of a hypertensive crisis, the medica-
tions in Table 2 are indicated.

References

The ALLHAT Offi cers and Coordinators for the ALLHAT Collaborative 
Research Group. Major outcomes in high-risk hypertensive patients 
randomized to angiotensin-converting enzyme inhibitor or calcium 
channel blocker vs. diuretic: the Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack Trial (ALLHAT). JAMA 
2002;288:2981–2997.

August P. Initial treatment of hypertension. N Engl J Med 2003;348: 610-
617.

Chobanian AV, Bakris GL, Black HR, et al. The seventh report of the 
Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure: the JNC 7 Report. JAMA 
2003;289:2560–2572.

The Heart Outcomes Prevention Evaluation Study Investigators. Effects 
of an angiotensin-converting-enzyme inhibitor, ramipril, on cardiovas-
cular events in high-risk patients. N Engl J Med 2000;342:145–153.

Kaplan N. Kaplan’s Clinical Hypertension, 8th ed. Philadelphia: Lippincott 
Williams & Wilkins, 2002.

Table 2 Hypertensive Crises

Drug Mechanism Indication
Nitroglycerin Venodilator Myocardial ischemia
Nitroprusside Arteriolar/venous dilator Aortic dissection (with 

concomitant beta 
blocker)

Nicardipine Calcium channel blocker 
(dihydropyridine)

Most situations (caution 
in heart failure)

Labetalol Alpha/beta blocker Most situations
Hydralazine Direct vasodilator Pregnancy (preeclampsia)

If evidence of end-organ damage (Myocardial infarction, cerebrovascular 
accident, congestive heart failure, glomerulonephritis), must use paren-
teral agent to urgently lower BP. If asymptomatic, can use oral agents 
and follow up closely.

Table 1  Classes of Antihypertensive Medications 
Based on Compelling Indications

Drug Class
Compelling 
Indications Adverse Effects

ACE inhibitor Heart failure, post-MI, 
CKD, DM, high 
CAD risk

Cough, renal failure, 
hyperkalemia

ARB Heart failure, DM, 
CKD, LVH

Hyperkalemia, renal failure

Beta blocker Heart failure, post-MI, 
angina

Bronchospasm, heart block 
(2nd or 3rd), worsening 
peripheral vascular dis-
ease

Diuretic Heart failure, elderly, 
African American

Gout, dyslipidemia

Calcium channel 
blocker

Angina, PSVT, 
Raynaud’s disease

Heart block (2nd or 3rd 
degree), heart failure 
(systolic)

ACE, angiotensin-converting enzyme; ARB, adrenergic receptor binder; 
CAD, coronary artery disease; CKD, chronic kidney disease; DM, diabe-
tes mellitus; LVH, left ventricular hypertrophy; MI, myocardial infarction; 
PSVT, paroxysmal supraventricular tachycardia.
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Patient with HYPERTENSION

Blood pressure
(average of two readings 
at two separate times)

SBP 120–139 mm Hg or
DBP 80–89 mm Hg

Prehypertension

Encourage lifestyle
modifications, monitor
closely

SBP !140 mm Hg or
DBP !90 mm Hg

At target BP?
 "140/90 mm Hg
        or
 "130/80 mm Hg for 
 diabetes mellitus,
 chronic kidney disease

SBP !180 mm Hg or
DBP !120 mm Hg

History, physical
examination,
laboratory tests,
ECG

Lifestyle modifications:
low-salt diet, weight 
loss, exercise

Compelling
indication

Treatment based 
on indication
(see Table 1)

If not at target BP,
add different class of 
drug based on side effect 
profile and/or indication

No compelling
indication

Stage 1:
 140 –159/80–89 mm Hg
 Single-drug therapy
  with thiazide diuretic
  or ACE inhibitor
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  or DBP !90 mm Hg
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    agents 
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Hypertensive crisis
(see Table 2)
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HYPOTENSION
Mahesh J. Patel, MD, and James A. De Lemos, MD

Hypotension can result in multiorgan dysfunction if not 
treated immediately. As a result, diagnostic assessments 
and therapeutic maneuvers should occur rapidly and 
simultaneously.

 A. Initially, a rapid assessment should be made to identify 
patients who are critically ill and unresponsive or who 
are clinically unstable. For these patients, Basic and 
Advanced Cardiac Life Support protocols should be 
immediately initiated.

 B. Clinical examination, laboratory data, and noninvasive 
tests should be used to distinguish between cardiogenic 
and noncardiogenic causes of hypotension because the 
management of each one is markedly different. Careful 
attention to volume and perfusion status can help differ-
entiate etiologies.

 C. Invasive hemodynamic monitoring with pulmonary 
artery (PA) catheterization can help differentiate among 
different causes of hypotension. PA catheters should be 
used prudently because there is no indication from 
clinical trials that they provide clinical benefi t when 
used routinely. (CO, cardiac output; PCWP, pulmonary 
capillary wedge pressure; SVR, systemic vascular resis-
tance; PVR, pulmonary vascular resistance.) 

 D. Cardiogenic shock most commonly results from large 
myocardial infarctions (MIs; !40% of left ventricle) 
leading to pump failure. Mechanical complications of 
MI, including right ventricular dysfunction, acute mi-
tral regurgitation, septal rupture, and free-wall rupture, 
can also lead to cardiogenic shock. In patients with 
mechanical complications, urgent surgical repair is 
needed. Other cardiac causes of cardiogenic hypoten-
sion include pericardial tamponade, severe obstructive 
valvular heart disease, and progression of a chronic 
cardiomyopathy. Urgent echocardiography is particu-
larly helpful in delineating the causes of cardiogenic 
shock.

 E. In cardiogenic shock from acute MI, urgent coronary 
revascularization is indicated, often with support of 
an intraaortic balloon pump (IABP). For initial stabi-
lization and for treatment of ongoing cardiogenic 
shock, inotropic support may be initiated with 
dobutamine or dopamine (dobutamine is generally 

preferred because dopamine has signifi cant chrono-
tropic and vasoconstrictive properties that may worsen 
cardiac ischemia). If hypotension still persists, other 
drugs such as milrinone or norepinephrine may be 
tried.

 F. Causes of vasodilatory hypotension include sepsis, adre-
nal crisis, drug effects, anaphylaxis, and neurogenic 
shock and require treatment of the underlying patho-
logic process and supportive treatment with volume 
resuscitation and IV vasopressors. Notably, volume re-
suscitation is the fi rst-line supportive treatment for 
sepsis because sepsis is associated with hypovolemic 
hypotension. However, sepsis can also be associated 
with a cardiomyopathy, and this may limit the amount of 
volume resuscitation that can be administered.

 G. Obstructive hypotension is most commonly caused by 
massive pulmonary thromboembolism. Treatment 
options include thrombolytic therapy or surgical 
embolectomy. Supportive measures involving volume 
resuscitation, vasopressors, and inotropes should 
be used cautiously because they may augment right 
ventricular strain.

 H. The management of hypovolemic hypotension should 
involve volume resuscitation and treatment of the cause 
of intravascular volume loss (e.g., bleeding, diarrhea, 
third-space sequestration). Crystalloids, colloid-containing 
solutions, or blood products can be used for volume resus-
citation; however, there is no clinical benefi t to using 
colloid-containing solutions over crystalloids.
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PALPITATIONS
Christopher Pickett, MD and Peter Zimetbaum, MD

Palpitations are a common complaint. Although usually 
benign, they are occasionally a life-threatening condition. 
A stepwise approach is helpful in avoiding unnecessary 
workup yet still identifying patients at high risk.

 A. The initial evaluation in all patients should include 
a directed history and physical examination and a 
12-lead ECG. The initial history should be directed 
toward identifying patients at high risk for having a 
malignant etiology of their palpitations. This group in-
cludes those with prior myocardial infarction, espe-
cially with structural heart disease with an ejection 
fraction (EF) of !40% and congestive heart failure; 
those with palpitations associated with syncope; and 
patients with a family history of myopathy or sudden 
cardiac death. The patient’s description of symptoms 
can be helpful in suggesting a diagnosis. A “fl ip-fl op-
ping” of the heart, especially when lying quietly in bed, 
suggests ventricular premature contractions (VPCs). 
Rapid irregular heartbeats suggest atrial fi brillation. A 
sensation of pounding in the chest suggests atrioven-
tricular (AV) dissociation and is most often seen in AV 
nodal reentrant tachycardia (AVNRT).

Palpitations in the setting of anxiety are often mis-
diagnosed as being psychiatric in origin, especially in 
young women. This diagnosis should not be accepted 
until true arrhythmic causes have been excluded.

The 12-lead ECG can be helpful in certain circum-
stances: a short PR interval and delta waves suggest 
Wolf-Parkinson-White syndrome, marked left ventricu-
lar hypertrophy with deep septal Q waves in I, aVL, and 
V4-6 suggests hypertrophic cardiomyopathy; left atrial 
abnormalities are often seen in patients with atrial 
fi brillation; abnormal Q waves suggest prior MI leading 
to monomorphic ventricular tachycardia (VT); and a long 
QT interval can be seen in polymorphic VT.

 B. If the patient does not have any high-risk features and 
the palpitations are not particularly bothersome, then 
reassurance can be offered. Otherwise, ambulatory 
cardiac monitoring should be performed using a 
patient-activated continuous loop monitor for up to 
2 weeks or until a diagnosis is made. This approach is 

more cost-effective than using a Holter monitor, which 
is less likely to capture a signifi cant event as a result of 
its shorter monitoring period.

 C. If isolated ventricular or atrial ectopy is identifi ed as 
the source of palpitations, then withdrawal of potential 
precipitants such as caffeine or alcohol is often helpful. 
Reassurance is often the best therapy; however, if the 
patient remains highly symptomatic, then a trial of 
beta blockade is reasonable.

 D. Management of atrial fi brillation and fl utter should 
focus on rate vs. rhythm control and stroke prevention 
with anticoagulation.

 E. Sustained supraventricular tachycardia, when identi-
fi ed, are often amenable to curative therapy with an 
ablation. This is especially true of AVNRT, AV reen-
trant trachycardia (AVRT), atrial fl utter, and increas-
ingly atrial fi brillation. This option should be offered 
to patients whose symptoms are especially frequent 
or highly symptomatic, especially if associated with 
syncope or near-syncope.

 F. Patients with sustained ventricular tachycardia or with 
high-risk features—family history of sudden cardiac 
death, or structural heart disease (EF !40%)—should 
be referred to an electrophysiologist for appropriate 
management, including possible electrophysiology 
study (EPS), antiarrhythmic therapy, and implantable 
cardiac defi brillator (ICD) implantation.
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SYNCOPE
William H. Nesbitt, MD, and James A. De Lemos, MD

Syncope is defi ned as a loss of consciousness resulting 
from decreased blood fl ow to the brain and is reported 
to occur in up to 3% of all people during their lifetime. 
The evaluation of syncope is centered on discriminating 
between cardiac and noncardiac causes, because a cardiac 
etiology has been associated with increased mortality.

 A. The medical history, including family history, is an 
important tool in diagnosing the etiology of syncope. 
The patient’s age can provide a framework because 
vasovagal syncope is common in younger individuals, 
whereas orthostatic hypotension, sick sinus syndrome, 
and heart block occur more commonly in the elderly.

 B. The physical examination and ECG can yield important 
clues to the etiology. Examples include orthostatic blood 
pressures; cardiomegaly via palpation/percussion and 
chest x-ray; carotid sinus hypersensitivity; and ECG evi-
dence of previous myocardial infarction, atrioventricular 
(AV) block, or long QT interval. 

 C. Studies have shown that the presence of structural 
heart disease is associated with an increased risk of a 
cardiac cause of syncope and is also associated with 
increased mortality. Imaging modalities, including 
echocardiogram, MRI, or contrast ventriculography, 
can provide insight to pathology such as impaired 
systolic function and wall motion abnormalities as well 
as high-risk diseases such as valvular heart disease, 
hypertrophic cardiomyopathy, cardiac sarcoidosis, and 
right ventricular dysplasia.

 D. Supraventricular and ventricular tachyarrhythmias are 
common among patients with structural heart disease. 
Patients with syncope who have structural heart 
disease concomitant with coronary artery disease or a 
previous myocardial infarction may be considered 
for electrophysiologic evaluation because ventricular 
tachycardia is common in this group.

 E. Electrophysiology testing consists of placing catheters 
that have the ability to both pace and sense in various 
sites within the heart. Commonly, electrograms are 
recorded from the high right atrium, anterior septum 
for bundle of His activation, and the right ventricle. 
Electrophysiologic properties of the heart are obtained, 
including refractory periods and AV nodal and His-
Purkinje system conduction. In addition, programmed 
stimulation is used to pace the heart in an attempt to 
induce ventricular or supraventricular arrhythmias. 
Electrophysiology testing is sensitive for detecting 
ventricular tachycardia in the presence of an ischemic 

cardiomyopathy but lacks sensitivity for nonischemic 
cardiomyopathies. Patients with a left ventricular ejec-
tion fraction (LVEF) of !35% have a primary preven-
tion indication for an implantable cardiac defi brillator 
(ICD); therefore, syncope in this population should 
lead to referral for an ICD with or without an electro-
physiology study.

 F. Bradyarrhythmias are common causes of syncope in 
the elderly. Electrophysiology testing for bradycardia is 
of more limited value in establishing the need for 
permanent pacing; therefore, noninvasive monitoring 
with a Holter monitor or event recorder can be used to 
correlate symptoms with slow heart rates.

 G. Syncope in the absence of structural heart disease is 
often vasovagal in origin. This syndrome is characterized 
by the onset of prodromal symptoms such as yawning, 
nausea, or a feeling of warmth often provoked by 
noxious stimuli followed by bradycardia, hypotension, 
and syncope.

 H. Tilt-table testing is a tool to aid in the diagnosis of 
vasovagal syncope as well as orthostatic hypotension, 
postural orthostatic tachycardia syndrome, and va-
sodepressor syncope. The patient is secured to a table 
that is tilted usually to 60 degrees in a quiet room 
while blood pressure and heart rate are monitored. 
Patients with vasovagal syncope will have variable 
responses, and most will develop their usual prodro-
mal symptoms associated with a decrease in blood 
pressure and/or heart rate (sensitivity 70%). This is 
often associated with loss of consciousness that re-
solves with placing the patient back in the supine 
position.

 I. Syncope in a patient with a normal heart and a negative 
tilt-table test result can safely be referred for a cardiac 
monitor to record heart rates and rhythm as an outpa-
tient if an arrhythmia is suspected. A Holter monitor is 
a device the patient wears for 24 or 48 hours that 
records every beat. Continuous looping event monitors 
are worn by the patient and can record prospective and 
retrospective heart rhythms and can be patient acti-
vated with symptoms. A nonlooping event monitor 
records only when the patient activates the monitor. A 
continuous looping event monitor is preferable in a 
patient with syncope. Additionally, an implantable event 
monitor is a small device implanted just left of the 
sternum. It can be patient activated when symptoms 
occur or is automatically activated with slow or fast 
heart rates and can remain in place for 1–2 years.
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EVALUATION OF A NEW DIAGNOSIS 
OF CONGESTIVE HEART FAILURE

Lisa M. Mielniczuk, MD, and James C. Fang, MD

Heart failure (HF) is a signifi cant cause of morbidity and 
mortality in the United States. It is estimated that 5 million 
patients currently have HF and approximately 550,000 pa-
tients are newly diagnosed each year. Early diagnosis and 
treatment of underlying and potentially reversible causes 
are essential to preventing the progression to more severe 
and debilitating symptoms.

 A. The history and physical examination should focus 
on distinguishing between ischemic causes of HF (coro-
nary artery disease [CAD]) and nonischemic causes of 
HF (valvular heart disease, diabetes, hypertension, alco-
hol abuse, neuromuscular disorders, and cardiomyopa-
thies). The family history should be explored for prema-
ture CAD, HF, arrhythmias, and sudden cardiac death. 
The baseline ECG should be reviewed for evidence of 
myocardial infarction, conduction disturbances, and ar-
rhythmias.

 B. Approximately 40%–60% of patients with HF have 
evidence of CAD. Patients with angina and/or clinical 
suspicion for CAD should be referred for cardiac cath-
eterization. Noninvasive testing for ischemia can also 
be considered, but cardiac catheterization should be 
performed in any patient in whom the diagnosis of 
CAD remains uncertain after noninvasive testing.

 C. If CAD and ischemia are found, mechanical revascular-
ization should be strongly considered. If left ventricular 
(LV) function is abnormal (i.e., ejection fraction [EF] 
!40%), then an assessment of myocardial viability 
should be performed. If viability is adequate, mechani-
cal revascularization should be performed if the patient 
is otherwise a medically appropriate candidate.

 D. Echocardiography is used to make the important clinical 
distinction between HF with either normal or abnormal 
systolic function and to assess valvular abnormalities, 
right-sided heart function, and chamber dimensions.

 E. Primary anatomic abnormalities of valve structure 
(i.e., myxomatous mitral valve, bicuspid aortic valve) 
suggest HF is a result of valvular heart disease. Other 
causes include rheumatic heart disease, connective tis-
sue disorders such as Marfan’s syndrome, or calcifi c 
degeneration. When HF is secondary to signifi cant pri-
mary valvular disease, referral for surgical intervention 
should be considered.

 F. In patients with HF and nonischemic LV dysfunction, 
there are multiple other causes to consider. History 
should be specifi cally sought for drug and alcohol use, 
recent viral illness, and familial disorders. Systolic 

dysfunction can result from exposure to certain drugs 
(i.e., anthracyclines, trastuzumab, and cyclophospha-
mide) through hypersensitivity reactions by direct myo-
cardial injury. Incessant atrial and ventricular tachycar-
dias may also lead to nonischemic cardiomyopathies. 
Endomyocardial biopsy is required to establish the diag-
nosis of myocarditis. Many patients (20%–30%) will not 
have a defi nitive diagnosis despite extensive investiga-
tions and will be diagnosed with idiopathic cardiomyopa-
thy. It is believed that many of these patients have either 
a familial disorder or a postviral etiology.

 G. There are numerous causes of HF with preserved sys-
tolic function (also known as “diastolic heart failure”). 
This diagnosis is generally considered when the EF is 
"40%. Many of these patients will also exhibit abnor-
mal diastolic function. Patients at risk for this type of 
HF are generally elderly females with diabetes and 
are hypertensive on presentation. In the absence of 
hypertension, restrictive cardiomyopathies should be 
considered. These disorders include infi ltrative dis-
eases (amyloid, sarcoid, and hemochromatosis), inher-
ited myocardial diseases (hypertrophic cardiomyopa-
thy), and radiation injury. Although the echocardiogram 
may have suggestive fi ndings, cardiac biopsy is often 
necessary to diagnose infi ltrative cardiomyopathies. 
Finally, constrictive pericardial disease should always 
be ruled out.

 H. All patients with HF should have basic biochemical 
testing to look for renal dysfunction, anemia, electro-
lyte imbalances and thyroid dysfunction because 
these may contribute to HF symptoms and progres-
sion. Specifi c testing can assist in the diagnosis of 
hemochromatosis and amyloidosis. A cardiac biopsy 
may be useful in patients with acute myocarditis or if 
there is strong clinical suspicion of an infi ltrative 
cardiomyopathy.
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DIAGNOSIS AND TREATMENT OF ACUTE 
PULMONARY EDEMA

Lisa M. Mielniczuk, MD, and James C. Fang, MD

Acute pulmonary edema is an emergency that necessitates 
admission to the hospital. Cardiogenic pulmonary edema 
results from an increase in left atrial pressure with a resul-
tant increase in pulmonary venous and capillary pressure. 
This results in extravasation of fl uid into the alveoli and 
impairment of gas exchange in the lungs.

 A. The initial history and physical examination should be 
targeted toward confi rming the diagnosis of pulmonary 
edema, assessing the severity, and identifying any 
immediate underlying precipitants. Symptoms may 
include acute or progressive shortness of breath, cough, 
orthopnea, paroxysmal nocturnal dyspnea, and occa-
sionally hemoptysis. Clinical signs include tachypnea, 
tachycardia, an ausculatory S3 or S4, elevation in 
the jugular venous pressure, crackles, and hypoxia 
depending on the degree of alveolar edema.

 B. Of signifi cant importance to the initial patient assess-
ment is the identifi cation of patients with imminent 
respiratory failure who will require early and intensive 
therapy with either invasive or noninvasive ventilatory 
support. All patients should be provided with supple-
mental oxygen. ABGs may be required to assess ade-
quacy of ventilation and oxygenation.

 C. Patients with signs of hypoperfusion, including sys-
tolic blood pressure (SBP) of !90 mm Hg, cool ex-
tremities, altered mental status, and poor urine out-
put, may be candidates for early hemodynamic support 
with inotropic therapy or intraaortic balloon counter-
pulsation. Urgent coronary angiography and revascu-
larization should be performed if myocardial ischemia 
is suspected as the etiology of pulmonary edema and 
cardiovascular collapse.

 D. The initial diagnostic workup should focus on the 
confi rmation of pulmonary edema, identifi cation of the 
severity, and investigation for an underlying cause. 
Chest radiograph may show bilateral perihilar edema 
and cephalization of pulmonary vascular markings. An 
ECG may identify any arrhythmias, ischemia, or injury. 
A serum brain natriuretic peptide (BNP) level of !100 

pg/ml makes the diagnosis of heart failure (HF) very 
unlikely, whereas a BNP of "500 pg/ml increases the 
likelihood of HF. Occasionally, right-sided heart cathe-
terization may be required to confi rm the diagnosis and 
establish the hemodynamic profi le. Baseline renal and 
electrolyte testing is critical to assess the contribution of 
renal insuffi ciency to the clinical picture. An echocar-
diogram will provide useful information about systolic, 
diastolic, and valvular function.

 E. If the clinical assessment and supporting diagnostic 
evaluations do not support a diagnosis of pulmonary 
edema, other pulmonary conditions, including pneu-
monia, acute pulmonary embolism, and noncardio-
genic pulmonary edema (i.e., acute respiratory distress 
syndrome [ARDS]), should be considered.

 F. Therapy should be instituted immediately, often concur-
rently with diagnostic evaluation. Cardiogenic pulmo-
nary edema is a manifestation of high left-sided fi lling 
pressures; thus investigation and management should be 
tailored to the specifi c causes:
 • Acute ischemia—This is evidenced by history, isch-

emic ECG changes, and abnormal cardiac en-
zymes. Therapy will involve appropriate treatment 
for the acute coronary syndrome concurrent with 
HF therapy.

 • Acute arrhythmia—HF can result from either 
tachyarrhythmias or bradyarrhythmias, and therapy 
will depend on the primary rhythm disturbance.

 • Valvular—Acute mitral regurgitation and aortic insuf-
fi ciency in particular may present in this fashion. 
Acute management involves hemodynamic stabiliza-
tion with pharmacologic and/or mechanical afterload 
and preload reduction and surgical consultation.

 • Hypertensive crisis—IV agents, such as 
nitroprusside or labetalol, should be used to acutely 
lower the mean arterial pressure by 25%–30%.

 • Acutely decompensated chronic HF—Anemia, 
infection, dietary indiscretion, and medication 
noncompliance are all other potential causes precipi-
tating pulmonary edema in those with chronic HF.

(Continued on page 86)
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 G. The dose of diuretic will vary among individual patients. 
All patients with pulmonary edema should receive IV 
diuretics to ensure a quick response and assist with 
pulmonary venous dilation. In individuals taking chronic 
diuretics, an initial estimate is to administer an IV dose 
that is double the patient’s baseline oral dose. In patients 
who are diuretic naïve, an initial IV dose of furosemide 
0.5–1.0 mg/kg can be used. If an adequate response is 
not seen within 1 hour, the dose of diuretic should be 
doubled.

 H. IV vasodilator therapy may have many benefi cial effects 
in patients with acute pulmonary edema, including relief 
of cardiac ischemia (nitroglycerin), pulmonary vasodila-
tion (nitroprusside, nesiritide, and itroglycerin), improve-
ment in dyspnea (IV nesiritide, IV nitroglycerin), and re-
duction in afterload (nitroprusside).

 I. The use of inotropic support in acute pulmonary edema 
should be reserved for patients presenting with ad-
vanced symptoms of congestion combined with 
evidence of hypoperfusion. When used, the dose of ino-
trope should be titrated slowly to a hemodynamic goal 
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(dobutamine 2–10 #g/kg/min, dopamine 1–5 #g/kg/
min, or milrinone 0.375–0.75 #g/kg/min), such as im-
provement in blood pressure or improved clinical per-
fusion manifest by an increase in pulse pressure, mental 
status, or increased urine output. Attempts should be 
made to wean inotropic therapy as soon as possible 
once the patient is stabilized.
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RIGHT VENTRICULAR FAILURE
Michael Singh, MD, and George Ruiz, MD

Right ventricular (RV) failure is the fi nal common path 
for several different clinical entities. RV function can 
be a useful clinical window into the state of the pul-
monary vasculature and systemic circulation, including 
the left ventricle. Although in many cases the cause of 
RV failure is clear, the challenge is to discern if the underly-
ing dysfunction is secondary to (1) “left-sided” or systemic 
cardiac dysfunction, (2) pathology in the lungs (either 
pulmonary vascular, parenchymal, or airway disease), (3) an 
issue isolated to the “right-sided” or pulmonic circulation, or 
(4) some combination of the general categories cited. Al-
though classic conventions of left- and right-sided dysfunc-
tion are used, it is worth noting that such designations may be 
particularly confusing when addressing complex congenital 
heart abnormalities; therefore, systemic and pulmonic may 
prove to be more accurate descriptors. Because RV failure is a 
common fi nal pathway, we advocate a systematic diagnostic 
and therapeutic approach.

 A. A thorough history and physical examination are par-
ticularly useful in discerning the cause of RV failure.
 The history should attempt to systematically exon-
erate or indict the broad categories depicted earlier, 
namely, systemic cardiac dysfunction, pulmonary pa-
thology, isolated pulmonic cardiac dysfunction, or a 
combination of these factors. Interrogation about the 
systemic circulation includes any history of acquired 
ventricular or valvular dysfunction and contributing 
factors (coronary risk factors, history of myocardial 
infarction [MI], myocarditis, alcohol ingestion, and 
rheumatic fever). Paroxysmal nocturnal dyspnea and 
orthopnea may also be clues that RV failure may be 
present in the setting of left atrial (LA) hypertension. 
Any history or symptoms suggestive of pulmonary hy-
pertension, interstitial lung disease (ILD), chronic 
airway issues, sleep apnea, kyphoscoliosis, pleural dis-
ease, or diaphragmatic dysfunction may be helpful 
and may point to the lungs as the primary pathologic 
focus. A family history of syncope, sudden death, or 
congenital heart abnormalities may also be useful. 
Symptoms of RV failure may include fatigue (from low 
cardiac output), nausea with or without vague right 
upper quadrant discomfort (from liver congestion), 
weight gain, increase in abdominal girth, lower ex-
tremity edema, and exertional symptoms (chest pain, 
dyspnea, decreased exercise tolerance). It is also very 
important to determine the chroniity of the patient’s 

complaints (acute vs. chronic) to understand the 
rate at which the process is progressing.
 The physical examination should focus on including/
excluding diagnostic possibilities in addition to attempt-
ing to qualitatively discern the pressure/volume state of 
both the pulmonic and systemic ventricles. Vital signs 
(temperature, blood pressure, heart rate, peripheral O2 
saturation, and weight) not only may speak to level of 
decompensation but also may point to specifi c etiolo-
gies. Inspection of the chest wall and spine may be 
helpful, allowing visualization of the pattern of breath-
ing and qualitative assessment of the tidal volume. 
Healed median sternotomy and thoracotomy scars can 
also provide useful clues (congenital heart disease 
[CHD], lung disease). Evaluation of the jugular venous 
pressure is essential because it can provide a window 
into the right ventricle’s fi lling pressures and also into 
tricuspid valve function (prominent A waves—tricuspid 
stenosis; prominent V waves—tricuspid regurgitation). 
Kussmaul’s sign should also be sought (constrictive 
pericarditis). In patients with RV failure on the basis of 
elevated pulmonary arterial pressures, pulmonic valve 
closure may be palpated left of the second intercostal 
space at end systole. Pulmonary arterial pulsations may 
be felt on either side of the sternum at the level of the 
second intercostal space. Placement of the examiner’s 
hand on the patient’s sternum may elicit the presence 
of an RV heave, and prominent RV pulsation may be 
felt just below the xiphoid. Percussion of the border on 
the right side of the heart may demonstrate an enlarged 
right atrium. Auscultation should focus on evaluation of 
valvular pathology, CHD, and the presence of right- 
and/or left-sided gallops (S4 or S3). Splitting of the sec-
ond heart sound should also be noted (wide split is 
suggestive of a right bundle branch block; fi xed split is 
suggestive of an atrial septal defect). Graham Steell’s 
murmur (pulmonic regurgitation from pulmonary hy-
pertension) may be present. Right-sided gallops are 
often heard at the lower-left sternal border or in the 
subxiphoid area with the bell of the stethoscope lightly 
held. The presence of gallops may speak to the pres-
ence of both pressure and volume overload in either 
ventricle. Hepatomegaly, ascites, and lower-extremity 
edema may also be present. Palpation of the proximal 
limbs may also be helpful indicators of systemic vascu-
lar resistance, with “cool” extremities suggestive of poor 
cardiac output with elevated systemic resistance.
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Patient with RIGHT VENTRICULAR FAILURE
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 B. The chest x-ray can be a helpful diagnostic tool and can 
help confi rm physical examination fi ndings. It can be 
particularly useful as a preliminary screen for pulmo-
nary parenchymal and pleural-based disease. It can 
also provide a gross estimate of heart size and par-
ticular chamber enlargement. Ideally, a lateral chest 
fi lm should be included in addition to the traditional 
posteroanterior (PA) view. The lateral fi lm can help 
with the diagnosis of rare issues, such as congenital 
absence of the pericardium (cardiomegaly present in 
the PA view, but not in the lateral) and Ebstein’s 
anomaly. The extent and balance owf the pulmonary 
vascularity can also serve as important clues pointing 
not only to etiology but also to severity.

 C. ECG is an essential part of the initial workup of right-
sided heart failure. It is always valuable to look for 
evidence of chamber enlargement or hypertrophy, 
particularly of the right ventricle. The ECG may be 
particularly useful in the setting of acute RV decom-
pensation, where RV infarction (ST elevation in V1 
with inferior ST changes; ST elevation in V3 or V4R) 
and acute pulmonary embolism (sinus tachycardia, 
right bundle branch block, S1Q3T3, T-wave inver-
sions across the precordium) may be prominent play-
ers. RV dysplasia may also be preliminarily diagnosed 
(epsilon wave).

(Continued on page 92)
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 D. Acute decompensation of RV function is almost always 
of great urgency and often requires equally rapid di-
agnosis and treatment. The right ventricle is designed 
to do primarily volume work; any acute increase in 
RV afterload (as is the case with a large pulmonary 
embolism) may lead to severe deterioration in cardio-
vascular status. A transthoracic echocardiogram may 
be particularly useful in discerning the underlying 
cause of acute RV failure and guiding therapeutic in-
terventions. It is worth noting that many of the stig-
mata of chronic RV failure (i.e., peripheral edema, 
ascites, RV hypertrophy [RVH] on ECG, etc.) may 
not be present. This is also true of acute, massive 
pulmonary embolism, where the estimated PA pres-
sures (based on tricuspid valve velocity) may be only 
slightly elevated. Systemic hypotension and cardio-
vascular collapse may be the only clues. A cardiology 
consultant and a cardiac surgeon may be extremely 
helpful in the diagnosis and management of acute RV 
decompensation.

 E. Although potentially less dramatic, chronic failure of the 
right ventricle may lead to equally poor outcomes when 
compared with acute RV failure. Unlike a native right 
ventricle exposed to normal afterload, a chronically 
pressure-challenged right ventricle can become mark-
edly hypertrophied and generate pressures in excess of 
the systemic ventricle (“suprasystemic RV”). As is the 
case with acute RV failure, a transthoracic echocardio-
gram can be a helpful fi rst step in deciphering the etiol-
ogy of RV dysfunction.

 F. One of the most common causes of RV failure is left 
ventricular (LV), or systemic ventricular, failure. Before 
embarking on an expedition for the rare, it is worth-
while to exclude systemic ventricular or valvular dys-
function and rare causes of elevated LA pressure (cor 
triatriatum, supramitral ring, or LA myxoma). This is 
particularly true in older patients in whom left-sided 
heart disease is more prevalent. Other etiologies that 
affect the fi lling properties of both ventricles, such as 
constrictive pericarditis or restrictive cardiomyopathy, 
may also be present. Rarer causes of elevated RV after-
load that are postcapillary include pulmonary venous 
stenosis from external compression (examples include 
granulomatous disease, such as sarcoid, or fi brosing 
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mediastinitis from histoplasmosis) or internal oblitera-
tion of the pulmonary venous lumen after procedures 
such as pulmonary vein isolation for atrial fi brillation. 
Treating systemic ventricular failure aggressively can 
lead to simultaneous improvements in RV failure.

 G. If LV failure has been largely excluded, the focus turns to 
the right ventricle and its interface with the pulmonary 
vasculature. The presence or absence of pulmonary hy-
pertension is an important branch point in this evaluation. 
If pulmonary hypertension is present, the diagnostic eval-
uation is aimed at deciphering an underlying etiology.

 H. If pulmonary hypertension is not present, consider 
inherent issues with RV function including arrhythmo-
genic RV dysplasia (ARVD), Ebstein’s anomaly of the 
tricuspid valve, or other forms of congenital heart dis-
ease. CHD may be associated with both high and low 
pulmonary arterial pressures and RV dysfunction. The 
presence of CHD should prompt referral to a center 
skilled in the care of adults with CHD.

 I. Most cases of chronic right-sided heart failure, particu-
larly those with associated pulmonary hypertension, ulti-
mately require evaluation via right-sided heart catheter-
ization with the possibility of pulmonary vasodilator 
testing.

 J. Over the past several years, the therapeutic armamen-
tarium for the treatment of pulmonary hypertension 
has expanded to include continuous IV, SC, and inhaled 
prostacyclins in addition to oral endothelin antagonists, 
PDE5 inhibitors, and calcium channel blockers. Be-
cause the therapeutic algorithm is in fl ux, referral to 
centers specifi cally aimed at the treatment of pulmo-
nary hypertension is recommended.
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SUDDEN CARDIAC DEATH
Tomaz Hruczkowski, MD, and Usha B. Tedrow, MD, MS

In the United States the total number of sudden cardiac 
death cases is estimated to exceed 300,000 annually. In 
the developing countries cardiovascular disease is the 
most common cause of natural death, with 50% of deaths 
occurring suddenly. Coronary artery disease is the most 
commonly documented etiology of events. Causative le-
sions have been demonstrated posthumously in up to 90% of 
victims of sudden cardiac death. Sudden cardiac death is 
the initial and only presentation in 20% of deaths related 
to coronary disease.

Other causes of sudden cardiac death include 
idiopathic-dilated cardiomyopathy, hypertrophic cardio-
myopathy, left ventricular hypertrophy, long QT 
syndrome (congenital or acquired), arrhythmogenic right 
ventricular cardiomyopathy, Brugada syndrome, myocar-
ditis, and congenital coronary artery anomalies. Nonar-
rhythmic and noncardiac causes simulating sudden 
cardiac death include rupture of aortic aneurysm, intra-
cerebral hemorrhage, pulmonary embolism (PE), and 
prosthetic valve dysfunction.

The care of the patient successfully resuscitated after 
cardiac arrest should focus on timely evaluation for coro-
nary artery disease with cardiac catheterization if there 
are no neurologic contraindications. ECG, echocardiogra-
phy, and family history are essential adjuncts. Recognition 
of familial syndromes is essential, not only for the present-
ing patient, but also for screening of extended family. 
Survivors of sudden cardiac death should receive implant-
able defi brillator therapy for secondary prevention if no 
clear reversible cause is found, and selected patients with 
correctible ischemia should also receive implants for pro-
tection against future events.

The documented initial rhythm in sudden cardiac death 
is dependent on the time elapsed between the collapse and 
the fi rst electrocardiographic recording. In a study that in-
cluded patients wearing Holter monitors at the time of an 
arrest, the initial rhythm was ventricular fi brillation (VF) or 

ventricular tachycardia (VT) in 83% of cases, whereas 
bradyarrhythmias occurred in the remaining 17%. In an-
other study, in which the time to evaluation was !4 min-
utes, VF was present in 95% of patients, with asystole in 5%. 
When the time to resuscitation was 12–15 minutes, VF was 
recorded in 71% and asystole in 21%.

Survival to hospital discharge following resuscitated sud-
den cardiac death is highly dependent on the initially docu-
mented rhythm. Survivor rates are highest for VT, with two 
thirds of patients surviving, followed closely by VF, but rates 
are close to zero when the presenting scenario is asystole or 
electromechanical dissociation. Thus a patient’s chance of 
surviving cardiac arrest is related both to the presenting ar-
rhythmia and to the time elapsed from the collapse to the 
initiation of resuscitation. For each minute of continued VF, 
the odds of survival decrease by 7%–10%.

Other factors that infl uence the likelihood of survival 
include the time of initiation of CPR and the time of ini-
tiation of Advanced Cardiac Life Support (ACLS) by 
trained personnel with defi brillation combined with drug 
therapy. Thus the Emergency Cardiovascular Care (ECC) 
guidelines published by the American Heart Association 
(AHA) stress the “chain of survival” concept to maximize 
the likelihood of successful resuscitation:

 1. Early access: A bystander recognizes an arrest and 
alerts EMS

 2. Early CPR: Initiation of effective CPR by a by-
stander

 3. Early defi brillation: Ideally delivered within 1–2 minutes 
of VF onset to restore a perfusing rhythm by the emer-
gency medical services (EMS) team or a bystander with 
an automated external defi brillator (AED)

 4. Early ACLS: Trained per sonnel (physician in emer-
gency department or in an ambulance or a paramedic) 
providing defi brillation, intubation, IV fl uids, and anti-
arrhythmic medications
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To maximize the likelihood of survival of a patient with 
sudden cardiac death, AHA promotes the awareness of 
cardiovascular health and provides the unifi ed Basic Life 
Support (BLS) training protocols for the general public. 
Paramedics and medical personnel are further trained 
in ACLS delivery protocols adopted throughout North 
America. A summary of the AHA Emergency Cardiac 
Care algorithm follows. It is not intended as a replacement 
for the comprehensive ACLS training course, nor is it 
meant to replace the need for refresher courses. Our in-
tention is to provide a quick memory guide for those al-
ready familiar with ACLS skills.

The algorithm illustrates the sequence that is appropri-
ate in most instances of a cardiac arrest and is organized 
around the steps of the primary and secondary survey. Ap-
propriate actions, ongoing information gathering, consid-
eration of the possible underlying causes, and teamwork 
are key to the successful outcome of the resuscitation 
process.
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 1. Whether witnessing a collapse or being called to an 
unwitnessed event, assess the environment to allow 
delivery of care without putting the rescuers at risk. 
Assess (ask about) the circumstances to help narrow 
down the diagnostic possibilities. For example, a 
preceding chest pain versus an interrupted meal may 
point toward a cardiac or respiratory cause. Establish 
responsiveness by talking or shouting to the victim. 
On verifi cation of unresponsiveness, call for help.

 2. Activate EMS (911), call the code, and request bystander 
and/or paramedical/medical assistance. Request an AED 
or a code cart with a defi brillator, airway support equip-
ment, and ACLS drugs. Begin the Primary Survey. Open/
clear the airway, and “look, listen, feel” for spontaneous 
respirations.

 3. Use one-way valve ventilation barrier device or 
bag-mask device and oropharyngeal airway if available, 
assess, and manage airway obstruction. Check carotid 
artery for pulse 5–10 seconds.

 4. Full cardiac arrest confi rmed, initiate adequate chest 
compressions and continue artifi cial respirations. Attach 
AED/defi brillator. Take charge or ask a more experi-
enced rescuer; delegate tasks to bystanders/code team 
members.

 5. Continue chest compressions, and monitor adequacy 
(carotid pulse). Assess rhythm.

 6. If VF or pulseless VT. 
 7. Deliver three direct current (DC) shocks as needed 

(200 J, 300 J, 360 J—monophasic or equivalent bipha-
sic). After three shocks, check pulse; if absent, resume 
CPR. Initiate secondary survey.

 8. If asystole, recheck electrodes. Consider duration of 
the arrest and termination of efforts. If pulseless elec-
trical activity (PEA), DO NOT SHOCK! Ascertain 
pulselessness versus low output state and consider 
typical causes of shock (differential diagnosis).

 9. Consider transcutaneous pacing early, especially in a 
witnessed arrest. Monitor rhythm by differentiating 
pacing spikes from true QRS complexes. Monitor 
pulse by differentiating true pulse (carotid) from 
skeletal muscle twitches induced by electric cur-
rent that may be observed in upper extremities.

 10. Secondary survey and continuation of rescue proto-
col will generally require paramedical/medical 
(ACLS-trained) personnel. Delegate or assume 
predefi ned roles within the team. Intubate, con-
fi rm, and secure endotracheal tube placement and 
adequacy of ventilations (auscultation, pulse oxim-
etry, end-tidal CO2). Secure IV access. Monitor 
vital signs. If pulse is palpable, monitor blood pres-
sure (BP). Administer adrenergic agents. Consider 
rhythm-appropriate antiarrhythmic medications:
 a. Amiodarone 300 mg IV push for persistent 

VF/VT; additional 150 mg IV for recurrent VF/VT. 
Maximum dose 2.2 g in 24 hr.

 b. Lidocaine 1–1.5 mg/kg IV push for persistent or 
recurrent VF/VT; may repeat in 3–5 minutes, 
maximum dose 3 mg/kg.

 c. Magnesium sulfate 1–2 g IV in torsades de pointes 
or if hypomagnesemia suspected.

 d. Procainamide up to 50 mg/min IV, maximum 
dose 17 mg/kg for recurrent VF/VT.

Consider sodium bicarbonate 1 mEq/kg IV in known, 
preexisting hyperkalemia, acidosis, or tricyclic or aspirin 
overdose, after a long arrest interval.

 11. Search for and treat reversible metabolic causes. 
Consider/memorize the list of typical causes of PEA 
and asystole.
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CARDIAC DYSPNEA 
Aaron L. Baggish, MD, and Marc S. Sabatine, MD

Dyspnea, the subjective sensation of breathlessness, is 
a common problem in patients with underlying cardiac 
disease. Because dyspnea has numerous cardiovascular 
and noncardiovascular causes, establishing a defi nitive di-
agnosis can be diffi cult. A thorough initial evaluation with 
emphasis on the history, examination, and several key tests 
is essential.

Although the pathophysiology responsible for dyspnea 
is complex and incompletely understood, most cardiac 
causes are attributable to elevations in intracardiac 
pressures, pulmonary vascular stretch, and activation of 
perivascular nerve fi bers.

 A. The history and physical examination should fi rst be 
aimed at excluding noncardiac causes of dyspnea (pul-
monary, musculoskeletal, and neurologic) and then on 
establishing the primary location of underlying cardiac 
dysfunction (right ventricular [RV] vs. left ventricular 
[LV]).

 B. Cardiac causes of dyspnea can be conveniently dichoto-
mized into processes with primary RV dysfunction and 
those with primary LV dysfuntion.

 C. Physical examination fi ndings suggestive of RV dysfunc-
tion include elevated jugular venous pressure (JVP), as-
cites, and lower extremity swelling. In contrast, LV dys-
function with resultant rise in pulmonary venous pressure 
is suggested by the presence of pulmonary rales.

 D. RV failure can be divided on the basis of pathophysiology 
into three distinct categories. These include primary 
myocardial RV dysfunction, impairment of RV fi lling due 
to pericardial disease, and inadequate RV output due to 
increases in RV afterload.

 E. The fi ndings of an RV heave and right-sided extra 
heart sounds (S3 or S4) suggest intrinsic RV muscular 
dysfunction. Important causes include acute and 
chronic ischemia, restrictive cardiomyopathy, and pres-
sure/volume overload due to intracardiac shunts from 
congenital and acquired causes.

 F. Pericardial diseases resulting in clinical RV failure in-
clude pericardial tamponade and constrictive pericar-
dial disease. Pericarditis, infl ammation of the pericar-
dium presenting with chest pain exacerbated by lying 
supine, pericardial friction rub, and diffuse ST-segment 

elevation on the ECG, can precipitate pericardial tam-
ponade and set the stage for future constrictive disease. 
The presence of distant heart sounds, elevated neck 
veins, and systemic hypotension suggests the presence 
of a pericardial effusion with the resultant syndrome of 
tamponade. A history of pericardial injury with exami-
nation fi ndings of RV failure and a pericardial knock 
suggest constrictive disease.

 G. The fi ndings of RV dysfunction associated with an 
increased P2 component of the S2 and a pulmonary 
artery (PA) tap suggest pulmonary arterial hyperten-
sion (PAH). Rare cases of pulmonary hypertension are 
attributable to primary disease (PPH), whereas most 
PAH is the result of an identifi able concomitant dis-
ease. Common causes of secondary PAH include 
thromboembolic disease, connective tissue diseases, 
HIV infection, and medication side effects.

 H. Dyspnea attributable to primary LV dysfunction is 
caused by elevations in pulmonary venous pressures 
with resultant vascular stretch and extravascular fl uid 
shifts impairing gas exchange. These processes are 
refl ected by the physical examination fi nding of rales. 
Impairment of contraction, relaxation, and left cardiac 
valves can underlie this process.

 I. A diffuse and laterally displaced left ventricle with an S3 
suggests decreased LV ejection fraction (LVEF) and 
dilation of the LV chamber. Dilated cardiomyopathy 
most often results from coronary artery disease, but 
other insults including toxin exposure, infection, endo-
crine disorders, long-standing arrhythmia, and chronic 
hypertension must be considered.

 J. A normally located and focal point of maximal impluse 
(PMI) suggests preserved LVEF. Dyspnea from LV 
dysfunction with preserved LV function can result from 
intrinsic abnormalities in relaxation (acute ischemia, LV 
hypertrophy, and restrictive processes) and from pro-
cesses that increase LV afterload (hypertensive urgency 
and aortic coarctation)

 K. The presence of a murmur is often indicative of valvu-
lar pathology. In the dyspneic patient, the fi nding of a 
murmur may be explanatory and should be clarifi ed 
with confi rmatory examination maneuvers and echocar-
diography.
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Patient with CARDIAC DYSPNEA
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ASSESSMENT AND INITIAL MANAGEMENT
 OF ST-SEGMENT ELEVATION MYOCARDIAL 

INFARCTION
Stephen D. Wiviott, MD, and Elliott M. Antman, MD

Acute coronary syndromes (ACSs) are a major contributor to 
worldwide morbidity and mortality. In the subset of patients 
with ST-segment elevation myocardial infarction (STEMI), 
suggestive of complete coronary obstruction, the therapeu-
tic principles favor prompt and early recognition of this 
condition and rapid restoration of coronary fl ow to reduce 
the likelihood of major sequelae of STEMI, including heart 
failure, arrhythmias, mechanical complications (ventricular 
rupture, ventricular septal defect, valvular dysfunction), and 
death. Early identifi cation of symptoms suggestive of myo-
cardial infarction (MI), including chest, back, neck, or jaw 
pain, and activation of medical services result in the most 
prompt treatment of this condition. Patients with suspected 
MI should receive 162–325 mg of aspirin, if available, prior 
to arrival of emergency medical personnel or on fi rst medi-
cal contact. Prehospital management including fi brinolysis 
in appropriate settings is outside the scope of this textbook.

 A. At initial hospital contact, an initial brief assessment by 
triage personnel should be targeted to rapidly identify 
patients with angina or anginal equivalent possibly 
suggestive of MI. All patients with suspected MI 
should have a 12-lead ECG performed and be evalu-
ated by an experienced physician within 10 minutes of 
hospital presentation. Aspirin (162–325 mg) should be 
given if not previously received.

 B. Initial physician contact should result in a targeted 
history and physical examination designed to assess the 
likelihood of MI or an alternative diagnosis, risks associ-
ated with MI, and possible therapies. History should 
include presence of cardiovascular risk factors, prior 
MI, ACSs, and cardiovascular procedures and should 
focus on symptoms related to ACSs, aortic dissection, 
risk of bleeding, and cerebrovascular disease (both 
acute and chronic). Physical examination should be per-
formed to aid in the diagnosis of MI and assessment of 
possible complications, including mechanical complica-
tions, right ventricular (RV) infarction, and cardiogenic 
shock. A focused neurologic evaluation should be per-
formed to assess for evidence of a prior stroke before 

initiation of fi brinolytic therapy. Laboratory evaluation 
including cardiac biomarkers should be performed but 
should not delay the initiation of reperfusion therapy. 
Similarly, chest radiography should be performed but 
should not delay initiation of reperfusion therapy unless 
it is used for the suspected identifi cation of a contrain-
dication to reperfusion such as aortic dissection.

Coincident with the initial history and physical evalu-
ation, initial medical management should include the 
placement of a cardiac rhythm monitor, IV access, aspi-
rin if not already received, supplemental oxygen, sub-
lingual nitroglycerin in patients with chest discomfort 
(and systolic blood pressure [SBP] of !90 mm Hg, 
heart rate [HR] 50–100 beats per minute, and no sus-
pected RV infarction).

 C. If based on the initial evaluation STEMI is excluded, 
appropriate measures should be initiated for evaluation 
and treatment of alternative diagnoses.

 D. For patients with confi rmed STEMI, decision making 
regarding reperfusion strategy should be based on time 
since initial symptom onset, STEMI-related risk, risk of 
therapeutic options, and available resources. Uncom-
plicated presentations with very rapid presentations 
have favorable prognoses regardless of treatment strat-
egy. Risk stratifi cation for patients with STEMI in-
cludes infarct location (anterior vs. inferior), presence 
of cardiogenic shock, heart failure, hemodynamic com-
promise, or mechanical complications; the risk of com-
plications associated with fi brinolysis; and the likely 
time to treatment dependent on strategy chosen. Con-
traindications to fi brinolysis are generally considered to 
include chest pain duration !12 hours, SBP !180 mm 
Hg, diastolic blood pressure [DBP] !110 mm Hg, 
blood pressure difference between arms of !15 mm 
Hg, known structural CNS disease, closed head/facial 
trauma within 3 months, major trauma or surgery 
within 6 weeks, GI or genitourinary bleeding, history of 
bleeding or clotting problems or current use of blood 
thinning agents, CPR !10 minutes, pregnancy, and 
serious systemic disease such as advanced cancer.

(Continued on page 100)
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Patient with SIGNS AND SYMPTOMS OF
ACUTE MYOCARDIAL INFARCTION

12-lead ECG
Brief, targeted 
 history

Patient with 
likely STEMI?

Assess and treat for
additional diagnoses,
including unstable angina/
NSTEMI, aortic dissection,
pulmonary embolus,
GI ulcer, pericarditis

YesNo

Initial nursing care
 Cardiac monitor
 Oxygen
 IV with D5W
 Initial blood tests
 Nitroglycerin (unless hypotension)
 Aspirin

Assess:
 Time since symptom onset
 Risk of STEMI
 Risk of fibrinolysis
 Transfer to skilled PCI center

Cont’d on p 101

Initial physician evaluation
 History
 Physical examination
 ECG interpretation
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 E. Medical therapy coincident with planning for reper-
fusion includes IV and/or oral beta-adrenergic re-
ceptor antagonists (beta blockers) for patients with-
out contraindication, morphine for patients with 
ongoing discomfort despite initial management, and 
antithrombotic therapy dependent of reperfusion 
strategy.

 F. Choice of reperfusion strategy is dependent on factors 
noted in section D. An invasive cardiac catheterization 
strategy is generally preferred in patients for whom rapid 
treatment in an expert percutaneous coronary interven-
tion (PCI) center (door to balloon time "60 minutes and 
medical contact to balloon time "90 minutes) is avail-
able. An invasive strategy is also preferred in patients 
who present late (beyond 12 hours), in those for whom 
fi brinolytic therapy is contraindicated, and in those with 
cardiogenic shock or Killip class #3. A fi brinolytic strat-
egy is preferred if invasive therapy is not available or is 
likely to be delayed (door to needle time !60 minutes, 
medical contact to balloon time !90 minutes), especially 
if the patient presents within 3 hours of the onset of 
symptoms.

 G. For those patients in whom an invasive strategy is 
selected, it is reasonable to begin treatment with an 
antithrombin (unfractionated heparin [UFH] or low 
molecular weight heparin [LMWH]), a glycoprotein 
IIb/IIIa inhibitor, and clopidogrel prior to cardiac 
catheterization. For patients receiving fi brin-specifi c 
thrombolytic therapy, antithrombotic therapy is indi-
cated. For nonspecifi c fi brinolytic therapy, such as 
streptokinase, recent clinical trial evidence suggests 
that clopidogrel (300 mg in persons "75 years old, 
and 75 mg in patients !75 years old) improves clinical 
outcomes and long-term infarct-related artery 
patency and should be considered in the absence of 
contraindications.

 H. In patients to whom fi brinolytics are administered, 
cardiac catheterization should be performed if there 
is evidence of failure of reperfusion manifest by 
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ongoing anginal symptoms or failure of the ST-
segment elevation to resolve. Among patients with-
out these features, cardiac catheterization prior to 
discharge from the hospital is preferred in patients 
with evidence of congestive heart failure, signifi cant 
left ventricular dysfunction, recurrent clinical isch-
emia, complex ventricular arrhythmias, or signifi cant 
ischemia on a functional study.

 I. Among patients who have either a primary invasive 
strategy for reperfusion or PCI or have cardiac cathe-
terization following fi brinolysis, mechanical revascular-
ization is based on coronary anatomy.

 J. Post-MI management is described in an another 
chapter.
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Patient with SIGNS AND SYMPTOMS OF
ACUTE MYOCARDIAL INFARCTION

(Cont’d from p 99)
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  laboratory or skilled PCI
  facility available, vascular
  access difficulties)
 Delay to invasive strategy
  (door to balloon time
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POST–MYOCARDIAL INFARCTION CARE 
AND COUNSELING

Marc P. Bonaca, MD, and David A. Morrow, MD, MPH

Management and counseling of patients after myocardial 
infarction (MI) should be focused on the evaluation and 
modifi cation of factors contributing to this disease process, 
treatment of complications such as heart failure and dys-
rhythmia, and control of recurrent angina. Interventions 
include education, behavioral modifi cation, and pharma-
cologic secondary prevention. In some cases referral for 
further testing and invasive intervention may be required.

 A. The history should include details of the patient’s 
hospital course and general medical history. Details of 
the hospital course should include the extent of cardiac 
injury, treatment (percutaneous coronary intervention 
[PCI], coronary artery bypass graph [CABG], conser-
vative therapy), complications (arrhythmia, heart 
failure), and any diagnostic studies performed prior to 
discharge (ECG, stress testing). Discharge medica-
tions and any adverse reactions to medications should 
be noted. General history should include symptoms of 
peripheral vascular disease (PVD) or cerebrovascular 
disease (CVD), tobacco use, dietary and exercise hab-
its, diabetes, and drug use.

 B. The examination should include evaluation for signs of 
ventricular dysfunction, valvular disease, or arrhythmia. 
Blood pressure, weight/body mass index (BMI), and 
waist circumference should be measured.

 C. Laboratory testing should include creatinine; fasting 
lipids; fasting glucose; and, in the case of patients with 
diabetes, a hemoglobin A1c.

 D. Testing of patients after MI should include a resting 
ECG and in most cases an echocardiogram. To accu-
rately assess convalescent ventricular function, the 
echocardiogram should be performed after 6 weeks. 
However, earlier testing is warranted if it will be used 
for decision making. In patients managed without an-
giography or (in some cases) with incomplete revascu-
larization, a submaximal stress test should be per-
formed prior to hospital discharge. Exercise testing is 
preferred to pharmacologic stress.

 E. Risk assessment should include evaluation for left 
ventricular (LV) dysfunction, high-risk indicators 
on stress testing, symptoms concerning for arrhyth-
mia, or moderate to severe anginal symptoms. In 
some cases cardiac catheterization, electrophysiol-
ogy evaluation, or additional revascularization may 
be indicated.

 F. Education should be provided for both the patient 
and family. Emphasis is placed on the importance of 
lifestyle changes (tobacco cessation, exercise, weight 
loss, and dietary restrictions) and their impact on 
disease process. Acute cardiac symptoms should be 
reviewed along with the use of antianginal therapy 
(nitroglycorin [NIG]) and how to contact emergency 
medical services. Families may be given education 
and resources on CPR and automated external defi -
brillator (AED) use. Patients should be advised to 
avoid potentially harmful medications (e.g., sildenafi l 
while using nitrates).

(Continued on page 104)
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Patient for POST–MYOCARDIAL INFARCTION* CARE AND COUNSELING 
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 lifestyle changes
CPR and AED education
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High-risk stress test
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Signs/symptoms of CHF
Syncope/presyncope
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Cont’d on p 105

STEMI vs. NSTEMI
Treatment (PCI,
 CABG, conservative)
In-hospital complications
Symptoms of angina,
 PVD, CVD, CHF
Tobacco use
Palpitations, syncope

Signs/symptoms of 
 CHF/LV dysfunction
Signs/symptoms of 
 PVD, CVD 
Weight/BMI
Waist circumference

Renal function
Fasting lipids
Screening for
 diabetes mellitus
Hgb A1c if diabetic

ECG
Echtocardiogram (ECHO)
Stress testing

Submaximal exercise 
tolerance test (ETT) prior 
to hospital discharge if 
conservative management 
or consider if PCI and
significant residual disease 

Examination Laboratory testing Testing

*Patients discharged from hospital after MI.
CHF, Congestive heart failure; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation 
myocardial infarction.

Consider referral to
cardiology for further
diagnostic/invasive
interventions
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 G. Pharmacologic secondary prevention aims to modify the 
principal risk factors of dyslipidemia and hypertension, 
in conjunction with antiplatelet, antiarrhythmic (beta 
blockers), and antiischemic therapy.

 H. Psychosocial assessment should include evaluation for 
symptoms of depression or anxiety related to or con-
tributing to the patient’s symptoms with appropriate 
therapy when indicated. Coping mechanisms should 
be assessed, and referral for counseling should be 
made when indicated. In the case of patients with 
overall poor prognosis, discussion regarding values and 
overall goals of care is important.

 I. Behavioral counseling is a critical intervention for 
secondary prevention and should be addressed at each 
offi ce visit, including dietary/weight loss strategies, 
smoking cessation, and exercise. A low-fat and low-
cholesterol diet is recommended as specifi ed per 

American Hospital Association/American College of 
Cardiology (AHA/ACC) guidelines. Nutrition coun-
seling should be considered for all patients after 
MI, especially in the case of diabetes and obesity. 
Education and information regarding available 
resources should be provided. After MI most patients 
may begin daily walking for 10–15 minutes with edu-
cation regarding possible symptoms. This may be 
increased to 30 minutes of physical activity each day. 
Exercise treadmill testing (ETT) can be useful in as-
sessing patient needs with regard to exercise, and 
symptom-limited testing should be performed in those 
managed without revascularization. In cases of pa-
tients with high-risk stress testing, poor functional 
capacity, or poor results with home rehabilitation, re-
ferral for supervised cardiac rehabilitation should be 
considered where available.
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Patient for POST–MYOCARDIAL INFARCTION* CARE AND COUNSELING
(Cont’d from p 103) 

Pharmacologic

Lipid lowering:
 NCEP guidelines 
 Goal LDL !70 mg/dl
 Statins preferred
Antiplatelet therapy:
 ASA 75–162 mg lifetime,
 clopidogrel ! 9–12 mo
Beta blockers:
 All post-MI patients unless
 contraindicated
Antihypertensive therapy:
 Goal per JNC 7
ACE inhibitor/ARB:
 If heart failure,
  LV dysfunction, or diabetes
 Consider for vascular 
  prevention
Antiischemic agents (NTG)
Warfarin:
 If indication for
 anticoagulation (AF, mural
 thrombus, etc.)
Diabetes:
 Optimize glycemia 

Treatment

Assessment and
 treatment of 
 depression/anxiety
Assessment of 
 overall prognosis and
 patient’s values with
 regard to goals of 
 therapy

Diet plan/
 nutrition referral
Smoking cessation plan
Exercise plan/
 cardiac rehabilitation

Supervised exercise program 
 for moderate- to high-risk patients
Supervised rehabilitation program may
 enhance education and exercise
 for all patients
Symptom-limited ETT at 3–6 wk after MI
 prior to formal exercise program
Maintain activity !5 METS until 3–6 wk 
 follow-up with physician " symptom-
 limited ETT

Psychosocial Behavioral

*Patients discharged from hospital after MI.
ACE, Angiotensin-converting enzyme; AF, atrial fibrillation; ARB, angiotensin receptor blocker; ASA, acetylsalicylic acid
JNC, Joint National Committee;  LDL, low-density lipoprotein; METS, metabolic equivalents (multiples of resting oxygen
consumption); NCEP, National Cholesterol Education Program.
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CLAUDICATION
Heather L. Gornik, MD

Claudication, the symptom of exertional (typically low-
er) limb discomfort that resolves with rest, is a common 
problem among elderly patients, estimated to involve up 
to 10% of patients !70 years. Claudication is generally 
caused by atherosclerotic blockages of the arteries of the 
limbs, termed peripheral arterial disease (PAD). Epide-
miologic research has demonstrated that the prevalence 
of PAD goes far beyond patients with typical claudication 
to include patients with atypical leg symptoms, patients 
with abnormalities of gait, and patients with no leg symp-
toms at all. In fact, most patients with PAD do not have 
the classic symptom of claudication. Given the limited 
reliability of a history of claudication for diagnosing all pa-
tients with PAD, the ankle-brachial index (ABI) is a critical 
clinical tool to identify PAD. This review will focus on the 
approach to management of claudication. The manage-
ment of the patient with asymptomatic PAD or with atypical 
leg symptoms is beyond the scope of this review, although 
general principles apply.

 A. The history and physical examination are important 
components of the evaluation of the patient with sus-
pected claudication. The history should focus on 
whether the leg symptoms are typical for claudication 
or whether they are more consistent with an alternative 
diagnosis. Claudication is a sensation of leg discom-
fort that comes on with a predictable amount of exer-
tion and typically resolves within 5 minutes of rest. 
The discomfort may be unilateral or bilateral and may 
involve the buttocks, hips, thighs, or calves, depend-
ing on the anatomic location of arterial blockages. It 
is crucial to determine whether limb discomfort oc-
curs at rest or only with exertion. Discomfort that 
occurs at rest may represent critical limb ischemia 
(CLI), a vascular urgency. A complete cardiovascular 
(CV) review of systems is important, because many 
patients with PAD also have occult coronary artery 
and cerebrovascular disease. Patients should also be 
asked about erectile dysfunction, neurologic symp-
toms, and postprandial abdominal pain (a symptom of 
mesenteric ischemia). A detailed smoking history 

must be obtained along with assessment of all other 
risk factors for atherosclerosis. The physical examina-
tion should include a comprehensive vascular exami-
nation, including measurement of blood pressures in 
both arms, palpation of the major pulses of the upper 
and lower extremities, and auscultation for bruits. 
The absence of a pedal pulse is suggestive of PAD in 
the patient who presents with exertional leg symp-
toms. The posterior tibial pulse is a more specifi c in-
dicator of PAD, as the dorsalis pedis pulse is con-
genitally absent or anomalous in upward of 10% of 
patients. Careful inspection of the feet, with shoes 
and socks removed, is critical. Ischemic ulcers may 
occur on the foot or the heel or in between the toes 
(“kissing ulcers”). Other physical fi ndings consistent 
with the presence of PAD include hair loss, dimin-
ished skin temperature, and elevation pallor of the 
symptomatic extremity.

 B. The ABI is the cornerstone of diagnosis of PAD. The 
ABI should be measured with the patient in the supine 
position after a rest period of at least 5 minutes. A 
standard blood pressure cuff and handheld Doppler 
device are used to measure systolic blood pressure in 
both arms (brachial pressures) and at each ankle. The 
cuff is placed directly above the ankle. Systolic pres-
sures are measured by listening over both the posterior 
tibial and dorsalis pedis arteries. The ABI for each leg 
is the ratio of the higher ankle pressure (dorsalis pedis 
or posterior tibial) over the higher of the two arm pres-
sures. A normal resting ABI is generally defi ned as 
falling between 0.91 and 1.3, although a truly normal 
value should be "1.1. An ABI of #0.9 is diagnostic of 
PAD. An ABI !1.3 is also abnormal and is due to arti-
fact from noncompressible vessels. This is a relatively 
common fi nding in diabetic patients and in patients 
with end-stage renal disease. An ABI of !1.3 is not 
interpretable, and an alternative diagnostic study 
should be obtained, such as measurement of the toe-
brachial index, pulse volume recordings, or a magnetic 
resonance angiogram (MRA) or computed tomo-
graphic angiogram (CTA) of the lower extremities.

(Continued on page 108)
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 C. The presence of a normal ABI at rest, particularly if it is 
within the 0.91–1.1 range, does not exclude the possibil-
ity that a patient has PAD as the cause of his or her leg 
symptoms. In some patients with mild disease, or dis-
ease localized to the aortoiliac segment, the ABI may be 
normal at rest but may fall during exercise. Formal ex-
ercise testing protocols are in place in most vascular 
laboratories. A patient walks on a treadmill, using a stan-
dardized protocol, until the occurrence of leg symptoms 
or until the protocol has been completed. The ABI is 
remeasured with the patient in the supine position as 
soon as possible after exercise is completed. Any fall in 
ankle pressure after exercise is abnormal. The ABI will 
often fall by "20% in a patient with PAD who experi-
ences claudication during the test. A simple bedside al-
ternative to formal exercise testing is to measure the 
ABI at rest and then ask the patient to perform a series 
of standing calf raises until leg discomfort is provoked. 
The ABI in the symptomatic leg is then remeasured.

 D. In most cases of claudication, the clinical evaluation 
and ABI complete the diagnostic workup for PAD. In 
the author’s practice, an ABI along with measurement 
of segmental leg pressures and pulse volume record-
ings is routinely obtained in the vascular laboratory. 

In the author’s practice, the use of additional diagnos-
tic imaging, such as MRA, arterial duplex ultrasound, 
or CTA is limited to cases in which additional ana-
tomic information is required. Settings in which ad-
ditional imaging for claudication is obtained would 
include evaluation of PAD in a patient without risk 
factors for atherosclerosis when an unusual arterial 
disorder is suspected (e.g., Takayasu’s arteritis, fi bro-
muscular dysplasia, arterial entrapment syndrome), 
there is suspected aneurysmal disease, or arterial 
anatomy needs to be defi ned to delineate revascular-
ization options, as well as for follow-up after lower 
extremity revascularization.

 E. If PAD has been excluded as the cause of the patient’s 
limb symptoms, a number of alternative diagnoses 
should be considered, depending upon the nature of 
the patient’s symptoms. The differential diagnosis of leg 
pain is broad and includes lumbar canal stenosis 
(pseudoclaudication), osteoarthritis, venous disease, 
and painful peripheral neuropathy. Similarly,alternative 
diagnoses must be considered for a patient with a leg or 
foot ulcer and a normal resting ABI. The most common 
causes of nonischemic limb ulcers are venous insuffi -
ciency and diabetes mellitus–associated neuropathy.
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 F. Myocardial infarction and stroke are the leading causes 
of death among patients with PAD. As such, aggressive 
CV risk factor modifi cation is critical for all patients with 
claudication, as well as for patients with PAD who have 
CLI, are asymptomatic, or have atypical leg symptoms. 
Specifi cally, patients should receive an antiplatelet drug 
(aspirin or clopidogrel), a statin, and rigorous blood 
pressure control. Smoking cessation is vital for improve-
ment in limb-related outcomes and for the prevention 
of CV events. Diabetic patients with PAD should achieve 
appropriate glycemic control, often with the input of an 
endocrine specialist.

 G. A patient with rest pain of an extremity, a nonhealing 
ulcer, or gangrene in the setting of an abnormal ABI 
has CLI. The ABI in these patients is typically <0.4. 
Patients with PAD and diabetes mellitus and those 
who continue to smoke are at particularly increased 
risk of developing CLI. CLI is a vascular urgency 
with the potential for loss of limb and a high rate of 
CV morbidity. The clinician must vigilantly follow all 
patients with claudication for the development of 
CLI. Deterioration to CLI can occur in previously 
stable patients, including those who had initially re-
sponded to conservative therapy. Although atypical, 
some patients with claudication may also present 
with a nonhealing ulcer in the absence of ischemic 
rest pain. All patients with CLI should be urgently 
referred to a vascular specialist for evaluation for 
revascularization.

 H. For most patients, the initial management of claudica-
tion includes a trial of medical therapy. All patients 
should receive counseling regarding proper foot care. 
Supervised exercise training programs are highly suc-
cessful at improving exercise capacity among claudi-
cants, although they are not widely available. Patients 
with PAD should be advised to begin a walking pro-
gram with a goal of walking for one-half hour (does 
not include rest periods) 5 times per week. Of the two 
FDA-approved medications available for the treat-
ment of claudication (cilostazol and pentoxifylline), 
there is stronger effi cacy data in support of the use of 
cilostazol. Cilostazol is contraindicated for use among 
patients with congestive heart failure.

 I. If a patient with claudication does not experience im-
provement in leg symptoms with conservative therapy, 
particularly if there is substantial impairment of quality 
of life or functional capabilities, he or she should be 
referred to a vascular specialist for revascularization. 
During the past two decades, there have been great 
advances in catheter-based techniques, which allow for 
nonsurgical revascularization of many patients. Carefully 
selected patients with severely disabling symptoms or 
vocational disability caused by claudication may be con-
sidered for revascularization as fi rst-line therapy, particu-
larly if the patient has favorable anatomy for a catheter-
based procedure. Patients with aortoiliac disease or short 
segment lesions of the femoral vessels are the most 
attractive candidates for catheter-based therapies.
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PIGMENTED LESIONS
Mark J. Scharf, MD, and Norman Levine, MD

Skin color is determined mainly by the amount and dis-
tribution of melanin, a pigmented polymer produced by 
melanocytes. Hyperpigmentation is almost always the re-
sult of either production of too much melanin or abnormal 
distribution of pigment, although heavy metals or drug me-
tabolites can change skin color.

 A. Dermal melanosis/melanocytosis refers to a group of 
pigmentary skin conditions in which an increased 
number of melanocytes are producing melanin within 
the deeper levels of the dermis. The skin overlying 
these pigmented cells appears slate-blue to bluish-
black. Mongolian spots are bluish macules presenting 
at or near birth that occur in 95% of black and 10% of 
white newborns. Of these lesions, 75% occur over the 
sacrum. They may be single or multiple and may be as 
large as 10 cm. They generally disappear by 5 years of 
age. Nevus of Ota is a form of dermal melanocytosis 
involving the distribution of the fi fth cranial nerve. It 
is more common in Asians and also occurs in blacks. 
It is present at birth in 60% of those affected. Skin 
color is blue-gray to blue-brown. The sclera of the eye 
may also be involved.

 B. Blue nevi are localized benign proliferations of mela-
nocytes. They may be congenital or acquired. There 
are two types. Common blue nevi range in size from 
2–10 mm. They present as small round to oval, smooth-
surfaced, well-defi ned papules with a bluish-black 
pigmentation. Cellular blue nevi are less common and 
tend to be !1 cm. They are also bluish-black and may 
be mistaken for nodular melanoma. Rarely, cellular 
blue nevi can undergo malignant transformation.

 C. When pigment derived from melanocytes is concentrated 
in the epidermis, the resulting skin color may range from 
tan to brown or even black. Freckles are an example of 
localized areas of increased pigment production caused 
by a normal concentration of melanocytes. They appear 
as small (2–5 mm) tan to brown macules on sun-exposed 
areas of skin and arise by age 2–4 years. They can be 
clinically differentiated from lentigos (“liver spots”) or 
nevi by the fact that they darken with sun exposure in the 
summer and fade in the winter. Café-au-lait spots present 
at birth as well-marginated tan macules. Six or more le-
sions !1.5 cm in diameter are diagnostic of neurofi bro-
matosis (NF). In these patients, take a history for any 
personal or family history of NF. In patients suspected of 
having NF, do a slit-lamp examination of their eyes to look 
for Lisch nodules, which are pathognomonic for NF and 
are present in all cases by age 5. Lentigos are well-
demarcated tan to brown macules that may occur on 

any part of the skin, but particularly on sun-exposed 
areas of the face and dorsum of the hands. Unlike 
freckles, they do not fade over time. They are caused 
by an increased number of melanocytes with increased 
pigment production at the dermal-epidermal (DE) 
junction. Most lentigos are "5 mm. When lentigos are 
!5 mm and have irregular borders, perform a biopsy 
to determine whether the lesion is a lentigo maligna 
(LM). LMs are a form of melanoma in situ that can 
progress to invasive melanoma if not treated in time. If 
an LM is suspected, perform an incisional biopsy.

 D. Congenital nevi are present from birth and range from 
2 mm to !20 cm in diameter. They are typically deeply 
pigmented brown to black papules or plaques that may 
have verrucous surfaces and associated thick dark 
hairs. Giant congenital nevi (GCN) may involve an 
entire extremity or even large sections of the torso, 
scalp, or face. The risk of melanoma occurring in a 
GCN is estimated to be 5%. Although small and me-
dium congenital nevi are associated with melanoma, 
the incidence of malignant transformation is far less 
than with GCNs; however, they should be followed 
with photographs and biopsied or excised if changes 
are seen.

 E. Common acquired nevi (moles) appear during the fi rst 
three decades of life and begin to regress after age 65. 
The average person has 40 nevi. Acquired nevi are di-
vided into three categories depending on the localiza-
tion of their melanocytes. In junctional nevi the mela-
nocytes are present at the DE junction. These lesions 
are smooth-bordered macules "5 mm with uniform 
color ranging from light to dark brown or even black. 
Compound nevi are raised well-demarcated symmetric 
papules or thin plaques. They range from light to dark 
brown; some have a stippled appearance. Melanocytes 
are present at the DE junction and within the dermis. 
Dermal nevi present as fl esh-colored or pink papules. 
All melanocytes are found within dermis. Compound 
nevi may progress to dermal nevi as the melanocytes 
lose their ability to produce pigment and melanocytes 
are lost from the DE junction.

 F. A number of acquired pigmented lesions can mimic 
nevi. The most common of these are seborrheic kerato-
ses (SKs) and dermatofi bromas. SKs usually occur after 
age 35 and are well-defi ned, verrucous, usually hyperpig-
mented papules or plaques without surrounding pig-
ment incontinence. They may become irritated by cloth-
ing or trauma, in which case they may show signs of 
infl ammation or pruritus and require removal by cryo-
therapy, curettage, or shave excision. Occasionally, SKs 

(Continued on page 114)
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may be misdiagnosed as melanomas because of their 
dark color, and at times, melanomas may masquerade as 
SKs. When there is any doubt, a biopsy is indicated. 
Dermatofi bromas are smooth, brown or pink papules 
that often pucker in the center when compressed from 
the edges (the “dimple sign” of Fitzpatrick). Although 
their cause is unclear, they may arise after minor trauma 
such as an insect bite or razor cut. Becker’s nevus is a 
uniformly tan to brown plaque that occurs primarily on 
the upper trunk and shoulders. It is more common in 
males than in females. These lesions usually present in 
adolescents and may be confused with large congenital 
nevi as they mature and acquire coarse dark hairs. They 
are a form of connective tissue nevus and present no 
malignant potential.

 G. Dysplastic or atypical nevi are acquired nevi that are 
!5 mm in diameter and have irregular or variegate 
pigmentation (blues, browns, black, red, or white) with 
poorly defi ned or irregular borders. Some of these le-
sions may be precursors for melanomas. Patients with 
atypical nevi who have two or more fi rst-degree rela-
tives with dysplastic nevi and a history of melanoma 
have nearly a 100% chance of developing melanomas. 
Follow these patients carefully for any signs of change 
in their nevi. These changes can best be assessed when 
baseline high-quality photographs have been taken so 
that the current fi ndings can be compared with previ-
ous images.

 H. Melanomas are skin cancers arising from the malig-
nant transformation of melanocytes. As discussed, they 
may arise from precursor lesions such as atypical nevi, 
congenital nevi, and LM. They may also arise de novo 
from melanocytes within the skin. Suspect melanoma 
if a pigmented lesion displays any combination of 
asymmetry, border irregularity, variegate colors, or a 
diameter !5 mm. Other worrisome signs are pruritus, 
ulceration, bleeding, or change in color or size of the 
lesion.

 I. Melasma is a form of hyperpigmentation character-
ized by mottled tan to brown macules coalescing 
into irregular patches on the face. The forehead, 

cheeks, and upper lip are often involved. Melasma 
is common in pregnancy, and the condition may 
also be triggered by oral contraceptive use. It may 
be idiopathic or familial and can also be seen in 
men. Postinflammatory hyperpigmentation is an-
other form of localized macular hyperpigmentation 
that occurs after cutaneous trauma or inflammatory 
dermatoses. It is more common and may be more 
severe in darker-skinned individuals.

 J. Pigmentary abnormalities of the skin can have both 
exogenous and endogenous causes. A number of med-
ications can cause hyperpigmentation. Minocycline, if 
given in suffi cient quantities for prolonged periods, 
can produce a gray-brown discoloration in old acne 
scars or a pattern of more diffuse hyperpigmentation 
over the anterior legs or trunk. Phenothiazines may 
cause a blue-gray color, particularly in sun-exposed 
skin. Hydroxychloroquine may produce irregular gray 
patches on the legs. Patients taking amiodarone may 
develop a slate-gray hyperpigmentation on the face, 
particularly after long-term sun exposure. Exposure to 
heavy metals such as gold or silver may result in a dif-
fuse bluish-gray cast to the skin. Systemic disorders 
such as Addison’s disease, uremia, and hemochromato-
sis can cause distinctive generalized patterns of hyper-
pigmentation.
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LEG ULCER
Cynthia A. O’Neil, MD, and Barbara A. Gilchrest, MD

 A. The cause of a leg ulcer usually can be determined by 
history and physical examination alone. It is therefore 
important to ask the patient about trauma and any his-
tory of diseases such as coronary artery disease, deep 
venous thrombosis, and diabetes mellitus. Inquire 
about symptoms of vasculitis, chronic infl ammatory 
disorders, and neoplasms. The physical examination 
should focus on evidence of edema, varicosities, arte-
rial insuffi ciency, neuropathy, and infection.

 B. Arterial ulcers account for 5% of all leg ulcers. They 
result from impairment of blood fl ow and have multi-
ple causes, including emboli, thrombi, arteriosclerosis, 
Buerger’s disease, hypertension, vasospasm, vasculitis, 
and hematologic disorders. Patients complain of pain 
at rest that is exacerbated with leg elevation and re-
lieved with dependency. The ulcers are characterized 
by a pale or eschar-covered base with minimal granula-
tion tissue, usually occurring on the distal foot. Other 
important signs of arterial involvement are coolness of 
the extremities, decreased pulses and slow capillary 
refi ll, a palpable or audible bruit over the femoral ar-
tery, and decreased hair on the distal legs. If arterial 
pulses are not palpable, use a Doppler fl owmeter to 
hear the pulsations over the dorsalis pedis and poste-
rior tibial arteries and calculate the ankle/brachial in-
dex (ABI) of systolic pressure. If the index is !0.7, 
moderate to severe disease is present and arteriogra-
phy should be considered.

 C. Chronic venous insuffi ciency accounts for about 90% of 
all leg ulcers. Venous stasis results from a dysfunction of 
venous outfl ow, most commonly caused by defective 
valves (usually secondary to deep venous thromboses or 
a congenital defect). Patients have edema and, in con-
trast to those with arterial disease, have relatively little 
pain. On physical examination an ulcer with exudate 
and granulation tissue often is seen over the medial 
malleolus. Varicosities, brown hemosiderin pigment, 
and stasis dermatitis support the diagnosis.

 D. In the presence of normal vasculature and no obvious 
etiology, consider pyoderma gangrenosum (PG, which 

has a violaceous border that is undermined), infl amma-
tory bowel disease, hematologic malignancies, or other 
systemic disease.

 E. Neurotrophic ulcers are caused by the repeated trauma 
or pressure on weight-bearing areas where there is 
impaired cutaneous sensation. Diabetes mellitus ac-
counts for most of these ulcers, but other causes in-
clude other forms of vascular disease (polyarteritis 
nodosa), lead/arsenic polyneuropathies, alcoholic poly-
neuropathy, sarcoidosis, leprosy, and syphilis.

 F. Infection is another etiologic factor in leg ulcers. It 
occurs most commonly after primary inoculation of a 
pathogen, although dissemination from a primary fo-
cus elsewhere also is possible. Lesions are infl amed 
and purulent and may have draining sinuses. Perform 
a biopsy at the ulcer margin and send the tissue to be 
cultured for bacterial, fungal, mycobacterial, and viral 
pathogens, as well as for routine histology.

 G. Lack of response of an ulcer to therapy or rapid growth of 
a lesion that was previously stable should lead one to sus-
pect neoplasm. An elevated ulcer edge with central crust 
or granulation tissue is characteristic of many tumors. 
A biopsy of the ulcer margin should be performed.

 H. Traumatic ulcers are diagnosed by history. Some pa-
tients with self-induced disease may be unwilling to 
divulge the cause and may, in fact, be inappropriately 
unconcerned. These ulcers are characterized by bizarre 
shapes that have minimal surrounding erythema.

References

Bolognia J, Jorizza J, Rapine R. Dermatology, 2nd ed. Philadelphia: 
Elsevier, 2007.

Burton CS III. Treatment of leg ulcers. Dermatol Clin 1993;11:315.
Douglas WS, Simpson NB. Guidelines for the management of chronic 

venous leg ulceration. Br J Dermatol 1995;132:446.
Krull EA. Chronic cutaneous ulcerations and impaired healing in the hu-

man skin. J Am Acad Dermatol 1995;12:394.
Phillips TJ, Dover JS. Leg ulcers. J Am Acad Dermatol 1991;25:965.
Wolff K, Goldsmith LA, Katz SI, et al: Fitzpatrick’s Dermatology in Gen-

eral Medicine, 7th ed. New York: McGraw-Hill, 2007.



117

Patient with LEG ULCER

History
Physical examination

History of rest pain
Cool distal extremity

Normal vasculature

No apparent
etiology

Consider:
 Pyoderma
  gangrenosum
 Inflammatory
  bowel disease
 Hematologic
  malignancy
 Other systemic
  disease

Arterial ulcer

Consider:
    Emboli/thrombi
    Arteriosclerosis obliterans
    Thromboangiitis obliterans
    Hypertensive leg ulcer
    Raynaud’s disease/
  livedo reticularis
    Vasculitis
    Sickle cell disease

Decreased cutaneous sensation Erythema
Purulent exudate 

Chronic ulceration
Elevated edges

History of trauma

Traumatic ulcerSkin Biopsy

Neoplastic ulcer

Consider:
    Squamous cell carcinoma
    Basal cell carcinoma
    Sarcoma
    Lymphoma
    Metastasis

Consider:
    Burn/heat
    Frostbite
    Pressure
    Postradiation 
    Insect bite
    Self-induced/factitial

Skin Biopsy
Culture of Exudate

Infectious ulcer

Consider:
    Bacterial
    Fungal
    Mycobacterial
    Treponemal
    Viral
    Parasitic

Neurotrophic ulcer

Consider:
    Diabetes mellitus
    Exogenous neurotoxins
    Alcoholism
    Sarcoidosis
    Leprosy
    Syphilis

Doppler Ultrasound
ABI
Arteriography
     "
Skin Biopsy

Chronic edema
Varicosities
Pigment changes

Venous ulcer  

Doppler Ultrasound
Plethysmography
Duplex Ultrasound
Venography

Consider:
    Venous insufficiency
    Venous occlusion
    Thrombophlebitis

A

D

B
C

H

F G

E



118

URTICARIA
Norman Levine, MD

Urticaria is a vascular reaction of the skin characterized 
by evanescent edematous plaques (wheals, hives). Angio-
edema differs only in that the edema extends into the deep 
dermis and subcutaneous tissue. About 15% of the popula-
tion develops this problem at some time in life. In about 
60% of cases the lesions resolve in !6 weeks (acute urti-
caria); in the remaining patients the disease persists longer, 
usually in the form of recurrent episodes.

 A. In about 25% of cases a defi nite cause can be uncov-
ered, and in most of these patients the history and 
physical examination alone are suffi cient to determine 
the cause.

 B. The most common cause of acute urticaria is a drug 
reaction. The agents often implicated are sulfonamides, 
penicillin derivatives, barbiturates, diuretics, and anti-
infl ammatory agents. Medications taken within 14 days 
of the onset of the urticaria are the most likely offend-
ers. Certain foods such as nuts, shellfi sh, and eggs may 
produce urticaria in susceptible individuals. Focal in-
fections, such as sinusitis or genitourinary infections, 
and systemic infections, such as viral hepatitis or infec-
tious mononucleosis, occasionally produce urticaria. In 
rare instances, patients may develop localized wheals 
after direct contact with an offending agent (contact 
urticaria).

 C. Certain chronic skin diseases have lesions that appear 
urticarial and must be differentiated from urticaria. 
Urticaria pigmentosa (mastocytosis) presents with sta-
ble brown papules that urticate when rubbed. The le-
sions of urticarial vasculitis are wheals that persist for 
several days and often have a violaceous color. These 
diagnoses can be confi rmed by a skin biopsy.

 D. Many cases of chronic urticaria are secondary to phys-
ical stimuli that produce hives in susceptible patients. 
Dermographism occurs in 5% of the population and 
consists of wheals that develop 1–3 minutes after skin 

stroking. Stimuli as innocuous as toweling after bathing 
or rubbing one’s eyes can produce hives. Less com-
monly, patients develop wheals after cold, heat, water, 
or sun exposure. Patients with cholinergic urticaria 
develop 2- to 4-mm wheals within 2–20 minutes after 
general overheating of the body, such as occurs after 
vigorous exercise.

 E. In patients with chronic urticaria that is not secondary 
to physical stimuli, a routine noninvasive laboratory 
screen is indicated. However, abnormal laboratory test 
results rarely uncover an occult cause of urticaria in 
the face of a normal history and physical examination.

 F. In many patients an identifi able cause of chronic urti-
caria is never uncovered. In some of these there may 
be psychogenic infl uences that exacerbate the urticar-
ial episodes. Others may have a genetic tendency that 
makes them more prone to hives from a variety of 
stimuli. Some cases of chronic urticaria are caused by 
an autoimmune phenomenon in which autoantibodies 
bind to IgE receptors on the surface of mast cells, re-
sulting in mast cell activation and degranulation.
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GENERALIZED PRURITUS
Norman Levine, MD, and Barbara A. Gilchrest, MD

Pruritus is an unpleasant sensation that provokes the de-
sire to scratch. In at least half of cases when the workup is 
concluded, one is left with a diagnosis of idiopathic. It is fre-
quently multifactorial. In the elderly, xerosis is common and 
careful attention to moisturization may reduce symptoms 
whether pruritus is idiopathic (common) or caused by systemic 
illness. Regardless of the underlying cause, most patients 
have maximal itching at bedtime. There are many pruritic 
dermatoses, but relatively few of these cause generalized itch-
ing. Generalized pruritus can be divided into conditions in 
which there is an associated dermatosis and those in which 
pruritus is a symptom of a noncutaneous disease.

 A. Physical examination alone is suffi cient to diagnose 
most primary cutaneous pruritic diseases. In the ab-
sence of an obvious primary lesion, a medical history 
may uncover occult dermatoses. For example, xerotic 
(dry) skin often itches just after bathing. Scabies may 
affect multiple household members and can be a vene-
really transmitted condition. Atopic dermatitis often 
appears in successive generations and is associated 
with asthma and allergic rhinitis.

 B. The two most common causes of generalized pruritus 
are xerosis and atopic dermatitis. Xerosis is most promi-
nent on the anterior legs and lateral arms. The plaques 
have fi ne fi ssures that look like a cracked pot (“erythema 
craquele”). The lesions of atopic dermatitis are thick-
ened (lichenifi ed) and excoriated. Occasionally patients 
with a psychosis will pick or scratch themselves and may 
bring a “sample” of “parasites” removed from the skin to 
the visit. On careful examination these are negative.

 C. Diagnosis often can be confi rmed by a skin biopsy. If 
scabies is suspected, examine the superfi cial contents 
of a burrow by performing a skin scraping.

 D. Xerosis results in a dull appearance of the skin, with 
mild fl akiness or scaling. It frequently coexists with 
other problems, particularly in the elderly. Also con-
sider irritant or allergic contact dermatitis in this 
group. Causes include topical alcohol, harsh soap, wool 
clothing, detergent, and fabric softeners.

 E. In the absence of an obvious cutaneous cause of gen-
eralized pruritus, empirically treat for xerosis with 
moisturizers. If the pruritus persists, a laboratory work-
up is indicated and should include a hemogram, serum 

chemistries, glucose tolerance test, thyroid function 
studies, urinalysis, and chest radiography.

 F. Pruritus rarely predates the diagnosis of systemic ma-
lignancy, except in Hodgkin’s disease, where 6% of 
cases present with pruritus alone. If after a routine 
workup there are no localizing signs of malignancy, 
further evaluation usually is not indicated.

 G. Polycythemia vera is associated with pruritus after 
quick temperature change (e.g., bathing). Itching oc-
curs commonly in leukemia and rarely in iron defi -
ciency states, even in the absence of other signs and 
symptoms.

 H. Pruritus often is the fi rst symptom of biliary cirrhosis 
and extrahepatic biliary obstruction. An elevated se-
rum alkaline phosphatase level is characteristic.

 I. The pruritus of diabetes mellitus occurs in !5% of 
patients and is not correlated with disease severity.

 J. Hyperthyroidism may produce generalized pruritus 
that improves when the patient becomes euthyroid. 
Most cases of pruritus with hypothyroidism are sec-
ondary to xerosis.

 K. Chronic renal failure commonly produces generalized 
pruritus in patients with BUN "50 mg/dl. Dialysis may 
produce paroxysms of intense itching. Phototherapy 
with ultraviolet B (UVB) may relieve itching in these 
patients.

 L. Although psychogenic pruritus is a common cause of 
itching, consider it only after all other causes have 
been ruled out. 
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Patient with GENERALIZED PRURITUS

History
Physical examination

No skin lesions

Diagnostic tests Xerosis
Irritant induced
Allergic contact 
 dermatitis

Skin lesions

Consider:
    Xerosis (dry skin)
    Atopic dermatitis
    Scabies
    Dermatitis herpetiformis
    Drug eruption
    Fiberglass dermatitis
    Urticaria
    Mycosis fungoides
    Delusions of parasitosis

Diagnostic Tests:
    Skin Biopsy
    Scabies Preparation
    Urticaria Workup (p 118)

Chest radiography Hemogram

Liver function panel

Glucose tolerance 
test

Thyroid function 
tests

BUN/creatinine

Complete laboratory
profile

Abnormal Abnormal

Abnormal

Abnormal Abnormal

Abnormal

Normal

Consider:
    Psychogenic
  pruritus
    Drug reaction
    Carcinoma

Renal failure

Consider:
    Thyrotoxicosis
    Hypothyroidism

Diabetes
mellitus

Consider:
    Biliary cirrhosis
    Drug-related condition
    Biliary obstruction

Consider:
    Polycythemia
  vera
    Leukemia
    Myeloma
    Iron deficiency

Consider:
    Hodgkin’s 
  disease
    Carcinoma
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PALPABLE PURPURA
Norman Levine, MD

Palpable purpura is a skin lesion that is purpuric and has 
substance. It can be a papule, vesicle, or pustule. These 
lesions are highly indicative of infl ammatory destruction of 
cutaneous blood vessel walls (vasculitis). Immune-mediated 
mechanisms of damage often are operative. Many clinically 
distinct disorders fall under the general heading of vasculitis, 
but the pathologic processes are similar in most of them.

 A. The presence of palpable purpura is considered septic 
vasculitis until proved otherwise. Therefore, rule out 
underlying causes of sepsis before doing any other 
workup. Signs and symptoms of sepsis include fever, 
chills, mental status changes, tachycardia, tachypnea, 
and hypotension. In this clinical setting, several blood 
cultures and a skin biopsy of a purpuric lesion for light 
microscopy, bacterial smear, and culture are indicated.

 B. Although there are few distinguishing clinical features 
of the skin lesions in septic vasculitis that would lead to 
the diagnosis of a specifi c infection, there occasionally 
are clues. In staphylococcal sepsis, showers of purpuric 
pustules appear. Gram stain reveals the offending or-
ganism. In gonococcemia, there are relatively few acral 
purpuric papules and vesicles that subsequently de-
velop into pustules. Patients with meningococcemia 
have an explosive onset of hundreds of hemorrhagic 
macules and papules over the whole body. In Rocky 
Mountain spotted fever, palpable purpuric lesions 
occur after several days of illness, and only after the 
lesions have progressed from pink macules to red 
papules to purpuric papules.

 C. In many cases, palpable purpura of the skin mirrors 
systemic vasculitides, most of which are immune medi-
ated. Although laboratory abnormalities are common 
in systemic vasculitis, there are few abnormalities 
pathognomonic for given diseases. Therefore, the 
workup includes measurements of organ function and 
immune status along with the history and physical 
examination.

 D. Henoch-Schönlein purpura is a small vessel vasculitis, 
usually occurring in children, that involves the skin (pal-
pable purpura), joints, kidneys, and GI tract. In 90% of 
cases this follows an upper respiratory infection and lasts 
for 7–14 days. There may be recurrences. Several chronic 
disorders are characterized by granuloma formation in-
volving blood vessels that can produce palpable purpuric 
lesions. Wegener’s granulomatosis is a disease involving 

the skin, kidneys, and upper respiratory tract. Allergic 
granulomatosis (Churg-Strauss syndrome) occurs in 
asthmatic patients who develop palpable purpura, hyper-
tension, chronic pneumonitis, and a neuropathy. Polyar-
teritis nodosa is a vasculitis of small- and medium-sized 
arteries with involvement of the skin, kidneys, pulmo-
nary and nervous system, and joints. The skin lesions 
may be purpuric papules, subcutaneous nodules, and/or 
cutaneous ulcerations along with livedo reticularis. Urti-
carial vasculitis is a multisystem disorder with recurrent 
crops of purpuric wheals lasting several days. Some of 
these patients have associated hypocomplementemia. 
This is differentiated from other forms of vasculitis by 
the relatively evanescent nature of the lesions and by 
the fact that the lesions appear more urticarial.

 E. In many cases, palpable purpura (vasculitis) occurs in 
an otherwise clinically healthy patient. A limited labo-
ratory workup, including skin biopsy, is indicated to 
rule out occult immune complex diseases such as es-
sential mixed cryoglobulinemia and hyperglobulinemic 
purpura, and purely cutaneous vasculitides such as 
erythema elevatum diutinum.

 F. Hypersensitivity vasculitis does not have pathogno-
monic criteria but depends on a constellation of signs 
and symptoms. Most patients are !16 years of age and 
may have a history of intake of a medication that could 
be causative. They have palpable purpura and non-
blanching red papules and macules, usually on the 
lower extremities.
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Patient with PALPABLE PURPURA

History
Physical examination

Systemic signs/symptoms History of foreign protein or
blood transfusion

Cutaneous signs onlyE

Serum sickness

Consider:
    Hypersensitivity vasculitis
    Essential cryoglobulinemia
    Hyperglobulinemic purpura
    Erythema elevatum diutinum
    Idiopathic cutaneous vasculitis

F

Systemic signs without sepsis

Consider:
    Streptococcal infection
    Staphylococcal sepsis
    Gonococcemia
    Meningococcemia
    Rickettsial disease
    Viral infection

Consider:
    Henoch-Schönlein purpura
    Granulomatous vasculitis
    Giant cell arteritis
    Polyarteritis nodosa
    Urticarial vasculitis
    Carcinoma
    Inflammatory bowel disease

D

CSigns of sepsisA

B

Hemogram
Chemistry Screen
Serum Cryoglobulins
Serum Complement
Skin Biopsy

Hemogram
Urinalysis
Stool Guaiac
Sedimentation Rate
ANA
Rheumatoid Factor
Serum Complement
Serum Protein Electrophoresis
Chest Radiograph
Skin Biopsy

Blood Cultures
Skin Biopsy
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HYPOGLYCEMIA
Graham T. McMahon, MD, MMSc

 A. Hypoglycemia is possibly the most common metabolic 
emergency because insulin-induced hypoglycemia is a 
common side effect of treatment of a common disease. 
Symptoms of hypoglycemia are partly sympathetic and 
related to the release of catecholamines. These symp-
toms develop as the plasma glucose falls below 55 mg/dl 
and include sweating, tremor, hunger, anxiety, fear, and 
palpitations. Other symptoms are caused by an insuffi -
cient supply of glucose to the brain, resulting in neuro-
glycopenia with symptoms such as slurred speech, 
blurred vision, weakness, and confusion. Neuro-
glycopenic symptoms, in general, occur when plasma 
glucose falls below 50 mg/dl. Symptoms should disap-
pear with treatment.

Treatment of mild episodes of hypoglycemia is in-
take of fast-absorbing carbohydrates. Severe episodes 
can be treated with either IV dextrose or glucagon in-
jected intramuscularly or intravenously. The glycemic 
response and recovery of a normal level of conscious-
ness is 1–2 minutes slower after glucagon than after 
glucose.

 B. Patients receiving treatment for diabetes mellitus expe-
rience hypoglycemia when there is a mismatch between 
insulin levels (either exogenous insulin or as induced by 
sulfonylureas) and metabolic demands. Patients with 
hypoglycemia should have their records examined and 
insulin dosing and timing adjusted to reduce the risk of 
hypoglycemia without compromising overall glucose 
control. As targets for glycemic control have progres-
sively declined, the incidence of hypoglycemia has in-
creased. Patients with poor glucose control become 
symptomatic with adrenergic symptoms of hypoglyce-
mia at progressively higher glucose thresholds, often 
when the plasma glucose is !100 mg/dl. When a sulfo-
nylurea is implicated, its use should be reevaluated 
within the context of the patient’s needs and alternative 
or shorter-acting agents should be considered. Because 
sulfonylureas have an extended half-life, patients with a 
sulfonylurea-induced symptomatic hypoglycemic event 
should not be discharged from the hospital until at least 
24 hours have passed.

 C. Ethanol is another common cause of hypoglycemia. In a 
nondiabetic person who has had an insuffi cient intake of 
food for 1 or 2 days, hypoglycemia will typically develop 
6–24 hours after a moderate or heavy intake of ethanol. 
Drugs that are reported to induce hypoglycemia include 
salicylates in large doses, quinine, haloperidol, pentami-
dine, and trimethoprim-sulfamethoxazole.

 D. Patients with hypoglycemic symptoms who are not 
known to have diabetes should be provided with a 
home glucometer and instructed in its use so that 
glucose measures can be taken at the time when 
symptoms are experienced. If hypoglycemia is con-
fi rmed by review of the glucometer data or clinical 
suspicion is high, a prolonged supervised fast is the 
most reliable test for establishing the diagnosis. 
Symptoms that occur in the presence of a normal 
glucose level eliminate the need for further evalua-
tion for hypoglycemia.

A supervised fast is performed to confi rm that the 
symptoms result from hypoglycemia and that reversing 
it relieves the symptoms. The fast begins at the time of 
last food ingestion, which can be the evening meal on 
the previous day. Patients are provided with calorie-
free and caffeine-free drinks and should remain active. 
Blood samples for plasma glucose, insulin, C-peptide, 
and proinsulin are drawn every 6 hours; these assays 
are not performed unless the glucose is "60 mg/dl. 
The testing frequency increases to hourly if any of 
these glucose levels drop below 60 mg/dl. The fast is 
ended when the plasma glucose drops below 45 mg/dl, 
if the patient has symptoms or signs of hypoglycemia, 
or when 72 hours have elapsed. Blood is drawn to test 
for the presence of sulfonylureas, IV glucose is given, 
and the patient is fed.

 E. Insulin levels !6 #U/ml when the plasma glucose is 
"55 mg/dl are considered inappropriate insulin levels. 
Plasma C-peptide and proinsulin levels help distinguish 
exogenous from endogenous insulin sources: C-peptide 
and proinsulin levels should correlate with the insulin 
level when the insulin source is endogenous. Endoge-
nous hyperinsulinemia can result from treatment with 
sulfonylureas; these can be detected in the plasma. 
Long-acting sulfonylureas are particularly high risk 
when prescribed to older patients.

 F. Insulin-producing tumors, insulinomas, and non–islet 
cell tumors may be underlying causes of hypoglycemia 
in people without diabetes. When suggested by the 
results of a fast, insulinoma should be further investi-
gated in consultation with an endocrinologist or endo-
crine surgeon. Endoscopic ultrasound is recommended 
for tumor identifi cation. Intraoperative ultrasound or a 
selective arterial calcium-infusion test may be required 
to identify the source because these tumors are often 
extremely small.
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D

Patient with HYPOGLYCEMIA

Confirm glucose "60 mg/dl

Seek contributing
factors or adjust
insulin dosing

Drug effect
 Ethanol
 Salicylates
 Haloperidol
 Pentamidine
 Trimethoprim-
  sulfamethoxazole

Exogenous
insulin

$ Sulfonylurea
screen

Sulfonylurea
effect

Insulinoma

% Sulfonylurea
screen

C-peptide
!200 mg/dl

C-peptide
"200 mg/dl

Not known 
to be diabetic

Insulin "6 #U/mlInsulin !6 #U/ml

IGF-mediated
Noninsulin-mediated 
 hypoglycemia

Fasting glucose
"45 mg/dl

Postprandial
 hypoglycemia
Surgery
Early diabetes

Symptoms 

Diabetes

A

CB H

E

F

G

 G. Fasting hypoglycemia that is not associated with hy-
perinsulinemia is most often found in the presence of 
advanced disease such as renal or liver failure or mal-
nutrition. It may be a presentation of adrenal insuffi -
ciency. Nonpancreatic tumors may induce hypoglyce-
mia through the paraneoplastic secretion of insulinlike 
growth factor-2 or its precursor.

 H. Most patients with autonomic symptoms after eating 
do not have hypoglycemia, and normal individuals can 
develop glucose levels of "50 mg/dl after eating. Post-
prandial hypoglycemia can occur among patients who 
have undergone bariatric surgery and early in diabetes 
mellitus in which the insulin secretion becomes dys-
regulated.
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HYPERGLYCEMIA
Graham T. McMahon, MD, MMsc

The prevalence of diabetes mellitus is increasing exponen-
tially in the United States and around the globe. The dis-
ease currently affects approximately 18 million Americans. 
Type 2 diabetes accounts for approximately 95% of all cases 
and is characterized by insulin resistance and hyperglyce-
mia. Hyperinsulinemia occurs early in the disease but is not 
maintained indefi nitely. Many patients ultimately require 
insulin to maintain glucose levels in the normal range. Be-
cause almost 90% of all patients with diabetes will die from 
cardiovascular complications, cardiovascular risk reduction 
is the primary target.

 A. Diabetes is diagnosed if there are symptoms of diabetes 
(polyuria, polydipsia, unexplained weight loss) and a 
random glucose level of !200 mg/dl. A fasting glucose 
of !126 mg/dl or a glucose of !200 mg/dl 2 hours after 
a 75-g glucose load are also diagnostic. Diagnostic use of 
the hemoglobin A1c (HbA1c) is not recommended.

 B. Hyperglycemia not suffi cient to meet the diagnostic 
criteria for diabetes (prediabetes) is categorized as ei-
ther impaired fasting glucose or impaired glucose tol-
erance. Diabetes can be prevented in patients with 
either of these conditions if patients lose weight and 
embark on an exercise program. Metformin can also 
be used to prevent the onset of diabetes in these pa-
tients at high risk.

 C. Secondary causes of diabetes should be considered 
when evaluating any patient with diabetes. Drugs 
that cause diabetes such as glucocorticoids, thiazides, 

Dlantin, and protease inhibitors should have their 
doses reduced or replaced with alternative agents if 
possible. Genetic causes of diabetes should be ex-
cluded if a strong family history of diabetes or a pheno-
type (e.g., Down, Turner’s, Klinefelter’s syndromes) is 
noted. Endocrinopathies such as Cushing’s syndrome, 
acromegaly, pheochromocytoma, hyperthyroidism, and 
others should be sought from the history and examina-
tion. Patients with diseases that affect the exocrine 
pancreas, such as hemochromatosis, chronic pancreati-
tis, pancreatic, malignancy, or cystic fi brosis, are at 
high risk for diabetes; treatment of the underlying dis-
ease is often critical to reduce the rate of progression 
to insulin defi ciency and to managing the diabetes.

 D. Patients with type 1 diabetes require lifelong insulin 
treatment. Typically basal insulin is used with ultra–
short-acting insulins given before each meal or snack. 
Patients with type 1 diabetes should be taught to count 
carbohydrates and to calculate both correction and 
prandial insulin dosing. These patients should work 
with a diabetes team and be offered insulin-pump 
therapy. Blood pressure; lipid; and renal, eye, and foot 
care guidelines are similar to those for patients with 
type 2 diabetes.

 E. Patients who are newly diagnosed with type 2 diabetes 
should be provided with a glucometer and testing in-
structions and referred for diabetes education and medi-
cal nutrition therapy. Smoking cessation and the benefi ts 
of exercise and weight loss should be emphasized.

(Continued on page 130)
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Patient with HYPERGLYCEMIA

Glucose
level

Pregnant

Multiple daily insulin
injections or
pump therapy

Investigate
and treat
accordingly

Secondary
diabetes

Type 2 diabetes

140–200 mg/dl

Impaired glucose
tolerance

Impaired
fasting glucose

Diabetes
confirmed

!200 mg/dl !126 mg/dl !100 mg/dl

Cont’d on p 131

Cont’d on p 131

Type 1 diabetes
(especially if younger
age or ketoacidosis)

Postprandial Fasting

A

B A B

C D E
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 F. For patients requiring treatment, metformin remains 
the fi rst-line agent of choice. Patients should be warned 
that early GI side effects are not un common and should 
be tolerated if possible; they usually abate within 2 
weeks. Metformin use is associated with cardiovascular 
risk reduction but cannot be used in patients with cre-
atinine levels !1.5 mg or in those who have severe 
chronic illnesses. Sulfonylureas are added as second-
line agents because they are cost-effective. Short-acting 
sulfonylureas such as glipizide are preferred for their 
shorter half-life, especially among older patients. Thia-
zolidinediones such as pioglitazone are used as third-
line therapy or among patients with contraindications 
to fi rst- and second-line drugs; however, they have 
more limited effi cacy and have been associated with 
cardiovascular risk and bone loss.

Gliptins have limited effi cacy but are weight neutral 
and well tolerated. Exenatide has a high incidence of 
GI side effects and limited effi cacy but can result in 
weight loss.

 G. A typical starting dose of insulin is 0.3 U/kg. Insulin 
management should include a basal insulin (insulin 
glargine or neutral protamine Hagedorn [NPH]) with 
shorter-acting insulins added before meals in an incre-
mental fashion. Doses are titrated to premeal and 
postprandial glucoses. Patients in need of insulin treat-
ment should be warned to check their glucose before 
driving. Current approaches to glycemic management 
include the use of glucagon-like-peptide (GLP)-1 ana-
logs, inhibitors of dipeptidyl-peptidase-4, and amylin 
analogs.

 H. Blood pressure control is just as important as glycemic 
control. Treatment with an angiotensin-converting en-
zyme (ACE) inhibitor is typically used as a fi rst line, 
with calcium channel blockers and thiazide diuretics 
added as necessary. Most patients require two to four 
antihypertensive agents to achieve a recommended 
blood pressure of "130/80 mm Hg.

 I. Urinary microalbumin levels should be assessed yearly. 
The presence of !30 mg of microalbumin per gram of 
creatinine is a risk factor for nephropathy and cardio-
vascular disease. ACE inhibitors and angiotensin re-
ceptor blockers (ARBs) should be titrated until the 
microalbumin level is suppressed below 30 mg/g cre-
atinine.

 J. Hyperlipidemia in diabetes typically features hypertri-
glyceridemia and low levels of high-density lipopro-
tein (HDL). The latter can be treated with fi brates or 
niacin. Levels of low-density lipoprotein (LDL) !100 
mg/dl are associated with increased cardiovascular 
risk. Statins should be offered to such patients.

 K. Gestational diabetes refers to any diabetes that is diag-
nosed during pregnancy. Screening is optimally per-
formed at 24–28 weeks of gestation or earlier in 
women at high risk (positive family history, obesity, 
prior macrosomia). Diagnosis is suggested by a fasting 
glucose !126 mg/dl, a random glucose !200 mg/dl, 

or a glucose !140 mg/dl 1 hour after a 50-g glucose 
load. Diagnosis during pregnancy is confi rmed using a 
3-hour  oral glucose tolerance test (OGTT) using a 
100-g glucose load. Criteria for a positive 3-hour glu-
cose tolerance test include a fasting glucose !95 mg/
dl, a 1-hour sample !180 mg/dl, a 2-hour sample 
!155 mg/dl, or a 3-hour sample !140 mg/dl. Pa -
tients with gestational diabetes should be provided 
with nutritional counseling and a glucometer. Fasting 
glucose readings should be kept at "90 mg/dl, and 
1-hour postprandial levels should be "120 mg/dl. A 
minority of women with gestational diabetes will re-
quire insulin therapy; usually insulin NPH and ultra–
short-acting insulins (lispro or aspart) are used. Oral 
agents are not routinely used to manage gestational 
diabetes. Sulfonylureas are contraindicated in preg-
nancy, and safety data for metformin use are very 
limited.

 L. Hyperglycemia during hospitalization is associated with 
signifi cant increases in morbidity and mortality. Normal-
ization of glucose has been shown to be benefi cial among 
patients in medical and surgical intensive care units. In 
intensive care unit settings, insulin should be infused 
intravenously if glucose is !120 mg/dl and titrated there-
after to a glucose level of "140 mg/dl. The patient can 
be transitioned to SC insulin when stable (e.g., extu-
bated, off pressors) whether or not the patient is eating. 
If glucose control has been on target, many clinicians 
start with an insulin dose that is 80% of the previous day’s 
total daily insulin use. Prescriptions should be written for 
basal, prandial, and correction doses.

Table 1 Targets for Patients with Diabetes

HbA1c "7%
Fasting glucose 90–130 mg/dl
Peak postprandial glucose "180 mg/dl
Blood pressure "130/80 mm Hg
Urine microalbumin "30 mg/day creatinine
Lipids
 LDL "100 mg/dl ("70 mg/dl if addi-

tional risk factors are present)
 HDL !40 mg/dl

Daily low-dose aspirin therapy (age !40 or additional risk factors)
Annual foot examination
Yearly dilated eye examination by an ophthalmologist
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Patient with HYPERGLYCEMIA
(Cont’d from p 129)

Pregnant

Use 3-hr OGTT
or 1-hr OGTT

Type 2
diabetes

Manage
glucose

Blood
pressure

Target
"130/80 mm Hg

Urinary
microalbumin

Target
!30 mg/g
creatinine

ACE inhibitor
or ARB LDL HDL

Lipids Smoking
 cessation
Diet (lose 10%)
Exercise 
 (30 min/day)
Vaccinations

Aspirin Yearly dilated
eye examination

Target
!40 mg/dl

Target
"100 mg/dl

Statin
ExerciseFibrate or

nicotinic acid

If age !40 yrTarget
A1c
"7%

Noninsulin hypoglycemics
(add basal insulin if A1c !7%
on two agents)

Insulin

Basal Bolus

Metformin Sulfonylureas Others (TZDs,
gliptins,exenatide)

Hospitalized
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HYPOCALCEMIA
Graham T. McMahon, MD, MMSc

Hypocalcemia is a consequence of excess calcium loss 
(into tissue, urine, or bone) or binding, or a problem with a 
calcium source (GI or bone). Parathyroid hormone (PTH) 
works to maintain calcium levels by releasing calcium from 
bone and activates vitamin D to facilitate the absorption of 
calcium from the gut.

 A. Calcium is necessary for normal neuromuscle activity, 
and hypocalcemia can be associated with paresthesias 
and carpopedal spasm. Latent tetany can be elucidated 
by tapping on the facial nerve (Chvostek’s sign) or leav-
ing a sphygmomanometer infl ated to above the systolic 
pressure for 5 minutes on the arm and observing for 
hand and arm spasm (Trousseau’s sign). The examina-
tion should look for signs of chronic hypocalcemia such 
as hypertension, dystonia, ataxia, dementia, malnutri-
tion, dry skin, dermatitis, sparse and brittle hair, cata-
racts, and papilledema. With severe hypocalcemia, the 
ECG becomes abnormal, most typically with a pro-
longed QT interval.

 B. Hypoalbuminemia is associated with lower serum 
calcium concentrations but normal ionized calcium 
levels. Simple correction formulas adjusting for the 
serum albumin (e.g., corrected calcium ! serum 
calcium (mg/dl) ! 0.8[4!serum albumin (g/dl)]) 
generally suffi ce in estimating ionized calcium if a 
direct measurement is not readily available. When 
possible, ionized calcium, phosphate, and 25-vitamin 
D levels should be measured.

 C. In patients who are critically ill, the differential diagno-
sis of hypocalcemia narrows. Acute hyperphosphatemia 
(caused by acute renal failure, rhabdomyolysis, or tumor 
lysis, for example) causes acute hypocalcemia directly. 
Pancreatitis that is suffi ciently severe to cause hypocal-
cemia (by forming soaps in the pancreatic bed) is usually 
obvious. Acute respiratory alkalosis, which increases 
calcium binding to albumin in the blood, reduces ion-
ized calcium levels. Magnesium is critical for the effl ux 
of PTH, and hypomagnesemia induces both a defi ciency 
of and resistance to the effect of PTH. Hypomagnese-
mia is most commonly found in patients with a history 
of heavy alcohol abuse or malabsorption or in those re-
ceiving parenteral nutrition. Administer IV calcium to 

patients who are symptomatic and treat the underlying 
disease.

 D. Renal disease is associated with hyperphosphatemia 
due to impaired glomerular fi ltration and reduced 
1-alpha hydroxylase activity, which result in chronic 
hypocalcemia. This chronic hypocalcemia typically 
results in secondary or tertiary hyperparathyroidism, 
so PTH levels are high.

 E. Persistent hypocalcemia and hyperphosphatemia is, 
in the absence of renal failure or increased tissue 
breakdown, virtually diagnostic of either postsurgi-
cal or idiopathic hypoparathyroidism. The PTH level 
in these patients is low. Idiopathic hypoparathyroid-
ism is a rare condition that may be isolated or associ-
ated with familial polyglandular endocrinopathy 
type 2 (mucocutaneous candidiasis, Addison’s dis-
ease, or hypoparathyroidism). It usually presents in 
childhood. Other rare causes of hypoparathyroidism 
include DiGeorge syndrome, Wilson’s disease, and 
hemochromatosis. Head and neck surgery, primarily 
for thyroid or parathyroid diseases, and rarely radia-
tion therapy, can result in transient or sometimes 
permanent PTH defi ciency that may not develop 
immediately. Pseudohypoparathyroidism should be 
considered in patients with the appropriate 
phenotype (such as short metacarpals) and signs of 
resistance to other glycoprotein hormones.

 F. Hypocalcemia associated with low phosphate and low 
25-vitamin D usually indicates an absorptive problem. 
Differential diagnoses that should be considered 
include malabsorption states (sprue, short bowel, 
regional enteritis), hepatobiliary disease, anticonvulsant 
therapy, and vitamin D defi ciency or resistance states. 
Bisphosphonates can induce hypocalcemia if vitamin 
D stores are low.

 G. Treatment includes adequate replacement of calcium, 
magnesium, and vitamin D. In conditions in which 
conversion of vitamin D to 1,25-vitamin D is perturbed 
(i.e., renal disease, vitamin D–resistant rickets), re-
placement with calcitriol or a similar metabolite is 
necessary. Vitamin D defi ciency syndromes can be 
treated with high-dose vitamin D (such as 50,000 U 
given orally once every 2 weeks).
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Patient with HYPOCALCEMIA

Hyperphosphatemia Low or normal phosphate

Low 25-vitamin D

Malabsorption
Osteomalacia
Bisphosphonate 
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HYPERCALCEMIA
Graham T. McMahon, MD, MMSc

 A. Hypercalcemia is frequently encountered by primary 
care physicians. Hypercalcemia is considered mild when 
the total serum calcium level is between 10.5 and 12 mg/
dl. Levels >14 mg/dl are considered to be a hypercalce-
mic crisis and can be lethal. Patients with mild hypercal-
cemia are often asymptomatic. Patients with more severe 
hypercalcemia can present with nonspecifi c symptoms 
that include nausea, anorexia, constipation, abdominal 
pain, bone pain, fatigue, polydipsia, and confusion. Signs 
of hypercalcemia include dysrhythmias, hypertension, 
and short QT on an ECG. The two most common causes 
of hypercalcemia are primary hyperparathyroidism and 
neoplastic disease, accounting for !90% of cases, and 
these can be discriminated on the basis of the serum 
parathyroid hormone (PTH) level.

 B. Primary hyperparathyroidism has a relatively benign 
course. Osteoporosis and renal impairment are two 
important long-term consequences that drive early in-
tervention. Parathyroidectomy is recommended for 
patients with an elevated PTH level and hypercalcemia 
who are "50 years or if the calcium is !12.5 mg/dl, 
there are renal stones, there is evidence of renal insuf-
fi ciency, the Z-score on bone densitometry is "2, or 
urinary calcium excretion is particularly high. A preop-
erative parathyroid sestamibi scan can assist the endo-
crine surgeon and limit the extent of surgery. Deter-
mining intraoperative PTH levels allows the surgeon to 
be confi dent of the procedure’s success before surgical 
closure. Medical management of primary hyperpara-
thyroidism with calcimimetics is currently limited to 
clinical trials.
Chronic renal failure generally causes hypocalcemia. 
If untreated, prolonged high phosphate and low vita-
min D levels can lead to increased PTH secretion and 
subsequent hypercalcemia. This is termed tertiary 
hyperparathyroidism and can be managed surgically 
or medically.

 C. Familial hypocalciuric hypercalcemia (FHH) is an au-
tosomal-dominant condition caused by a mutation in 
the gene for the calcium receptor. Patients have an in-
nocuous course characterized by mild to moderate 
hypercalcemia, normal or slightly elevated PTH levels, 
and low urinary calcium excretion. These patients do 
not benefi t from parathyroidectomy.

 D. Hypercalcemia of malignancy is usually symptomatic 
and can be severe. Solid tumors induce hypercalcemia 
by releasing parathyroid hormone–related protein 
(PTHrp), which mimics the action of endogenous PTH. 
Bone destruction by metastatic disease or myeloma can 

also induce hypercalcemia, often in association with an 
elevated alkaline phosphatase level.

 E. Vitamin D can induce hypercalcemia if taken in overdose, 
or if there is excessive action of the 1-alpha-hydroxylase 
that creates the active form of vitamin D. This enzyme is 
hyperactive in patients with granulomatous disease such 
as sarcoidosis and responds well to treatment with gluco-
corticoids while the underlying disease is being treated. 
Consumption of large amounts of calcium or vitamin A 
can lead to hypercalcemia, but it is rare.

Treatment of severe hypercalcemia includes emer-
gent fl uid repletion with saline and IV administration 
of bisphosphonates. Initially saline is given at 200–300 
ml/hr and is adjusted to maintain the urine output to 
100–150 ml/hr. A loop diuretic can be added but is 
not always necessary and can lead to hypokalemia and 
hypomagnesemia. In the United States, pamidronate 
and zoledronate are bisphosphonates licensed for use 
in this indication. Zoledronate is preferred because it 
can be given over a shorter time (15 minutes as com-
pared with 2 hours for pamidronate) and is more po-
tent. Hypocalcemia occurs in up to 50% of patients 
treated with bisphosphonates for hypercalcemia of 
malignancy, although symptomatic hypocalcemia is 
rare. Calcitonin is characterized by good tolerability 
but poor effi cacy in normalizing the serum calcium 
level. However, a major advantage of calcitonin is the 
acute onset of the hypocalcemic effect (reduction of 
1–2 mg/dl within 6 hours), which contrasts with the 
delayed (approximately 2–4 days) but more pro-
nounced effect of bisphosphonates. It is administered 
intramuscularly or subcutaneously every 12 hours at a 
dose of 4 IU/kg. Gallium nitrate is characterized by 
high effi cacy and few adverse events apart from renal 
toxicity (10% of cases). However, data are limited, and 
further trials are necessary.
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TESTS OF THYROID FUNCTION
Erik K. Alexander, MD

The modern clinical laboratory offers several tests of thy-
roid function. The physician must be aware of the diagnos-
tic accuracy and limitations of these tests. Abnormal test 
results must be interpreted with good clinical judgment. 
Thyroid function tests are probably not cost-effective as 
routine screens for thyroid disease.

Sensitive Thyroid-Stimulating Hormone (sTSH): A very 
useful test. Immunometric assays for TSH were intro-
duced in the early 1980s. These assays generally make it 
possible to distinguish hyperthyroid from euthyroid pa-
tients. The sTSH is elevated in hypothyroidism. The sTSH 
assay has virtually no cross-reactivity with luteinizing hor-
mone (LH), follicle-stimulating hormone (FSH), and hu-
man chorionic gonadotropin (hCG). The normal range for 
an sTSH assay is about 0.4–6.2 !U/ml.

Free Thyroxine Index (FTI): A useful calculation may 
soon be obsolete as new immunoassays for free thyroxine 
(FT4) become available:

FTI " total T4 # T3 Resin Uptake

This calculation “corrects” the total T4 for protein-binding 
abnormalities. In general, the FTI is a good estimate of 
free thyroid hormone concentration, although serum TSH 
is a better indicator of the total body thyroid status.

Free Thyroxine (FT4): FT4 is the amount of non–
protein-bound circulating thyroxine (about 0.03%). Previ-
ously, measurement of FT4 was diffi cult and time-consuming 
(equilibrium dialysis). Two-step immunoassays are now avail-
able to measure FT4 quickly and accurately and probably will 
replace the calculated FTI.

Triiodothyronine by RIA (T3 RIA): Measures total T3. 
Useful only in diagnosing T3 toxicosis.

Thyroid Antimicrosomal (TMab) and Antithyroglobulin 
(TgAb) Antibodies: These antibodies may be elevated in 

Graves’ disease and Hashimoto’s thyroiditis. A patient may 
have Hashimoto’s thyroiditis and no circulating antibodies. 
Positive antibodies also are found in portions of the gen-
eral population and in patients with nonthyroidal illness.

24-Hour Radioactive Iodine Uptake (RAIU): Measures 
the thyroid’s ability to metabolize iodine. The test uses a 
tracer amount of 123I or 131I given orally. A gamma scintil-
lation counter is used to measure the radioactivity over the 
thyroid at 4–6 hours and 24 hours after the dose. Normal 
percentage uptake varies widely. By itself, this test is not a 
very accurate test of thyroid function, but it is used fre-
quently in the diagnostic evaluation of patients with hyper-
thyroidism.

Thyroid Imaging–Radionuclide Scan (123I or 99mTc 
pertechnetate): Does not produce a picture like a CT or 
MRI scan. Can provide information about gland/lobe con-
tour. Identifi es thyroid nodules as “hot” (functioning), 
“cold” (nonfunctioning), or “warm.”
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HYPOTHYROIDISM
Graham T. McMahon, MD, MMSc

Clinically apparent hypothyroidism affects about 2% 
of adult women and about 0.2% of adult men. Primary 
hypothyroidism refers to intrinsic thyroid failure and 
accounts for 99% of cases; secondary hypothyroidism 
refers to hypothyroidism that results from pituitary 
dysfunction. 

 A. Patients with hypothyroidism may present with a variety 
of nonspecifi c symptoms. Some of the most common 
features include dry skin, cold intolerance, weight gain, 
constipation, and fatigue. The clinical picture of hypothy-
roidism is now a good deal milder because thyrotropin 
screening became more common. The most common 
signs in patients with moderate to severe hypothyroidism 
include bradycardia, delayed ankle refl exes, periorbital 
puffi ness, and coarse hair. The term myxedema refers to 
the appearance of the skin and subcutaneous tissues in a 
patient with severe hypothyroidism.

 B. The most common cause of primary hypothyroidism 
in iodine-suffi cient areas is chronic autoimm
une (Hashimoto’s) thyroiditis. This is most common 
among older women and is generally permanent. 
Thyroidectomy, radioiodine treatment, and external 
radiation therapy are other frequent causes of hypothy-
roidism. Both iodine defi ciency and excess can cause 
hypothyroidism. Iodine defi ciency is a type of hypothy-
roidism associated with goiter. It is the most common 
cause of hypothyroidism worldwide but is uncommon 
in the United States, where iodine is added to salt. 
Acute administration of iodine suppresses thyroxine 
(T4) synthesis; however, patients recover their thyroid 
function after just a few days of treatment. Other drugs 
that cause hypothyroidism include antithyroid medica-
tions (e.g., methimazole, propylthiouracil), amiodarone, 
lithium, and interferon-!. 

 C. Thyrotropin (or thyroid-stimulating hormone [TSH]) 
is the most sensitive marker of thyroid function. Pa-
tients with a TSH level of "10 #U/L should be treated 
with replacement T4 with a target TSH of between 
1 and 2 #U/L. Levothyroxine has a long half-life, and 
once-daily treatment results in a nearly constant serum 
T4 level. As a result of variations in the T4 content of 
individual formulations, reassessment of the adequacy 
of replacement is indicated if the formulation is 

changed. The mean replacement dose of T4 is 1.6–1.8 
#g/kg (75–112 #g/day in women and 125–200 #g/day 
in men). A lower dosage should be initiated in the el-
derly and titrated. Patients who are obese require 
doses that are approximately 20% higher. Drugs that 
interfere with the absorption of levothyroxine include 
cholestyramine, calcium carbonate, and ferrous sul-
fate. Patients receiving estrogen replacement also re-
quire a higher dosage of levothyroxine. 

Combination replacement of liothyronine and levo-
thyroxine is requested by some patients but is not 
supported by the balance of clinical trial data. If insti-
tuted, 25 #g of levothyroxine can be replaced with 
5 #g of liothyronine. Desiccated thyroid, liothyronine 
alone, and other thyroid preparations are not recom-
mended. 

 D. Patients with a TSH of 5–10 #U/L with a low free T4 
level should be treated with replacement levothyrox-
ine. Patients with a TSH of 5–10 #U/L with a normal 
(T4) level are most likely to have subclinical hypothy-
roidism. Testing for the presence of thyroid peroxidase 
antibody can be helpful in such patients because it 
predicts the progression to permanent hypothyroid-
ism. These patients should be monitored for the devel-
opment of more severe hypothyroidism, or levothyrox-
ine can be initiated at the outset. 

Hypothyroidism can be transient when related to 
thyroiditis. Infl ammation of the thyroid gland can be 
painful or entirely painless. Hypothyroidism occurring 
postpartum is one of the most common presentations 
of thyroiditis. Transient hypothyroidism lasts as long as 
6 months, but the hypothyroidism will have resolved in 
a signifi cant majority of patients within 3 months. 
Transient hypothyroidism can be diffi cult to distin-
guish from Hashimoto’s thyroiditis. It is reasonable to 
attempt to reduce the dosage of levothyroxine by 50% 
after approximately 3 months in patients who are sus-
pected to have had transient hypothyroidism. If the 
TSH measured 6 weeks later rises, then the initial dos-
age is reinstated; if the TSH is stable, then T4 can be 
withdrawn and the TSH checked again.

 E. Central hypothyroidism should be suspected if the 
TSH is normal or low and the T4 level is low. These 
patients should have their T4 dose titrated to the level 
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of free T4. Patients receiving high-dose salicylates or 
phenytoin appear to have low TSH levels as a result of 
an assay artifact. 

 F. Levothyroxine requirements increase as early as 
the fi fth week of gestation. Given the importance of 
maternal euthyroidism for normal fetal cognitive 
development, women with hypothyroidism should 
have their levothyroxine dosage increased by ap-
proximately 30% as soon as pregnancy is confi rmed. 
Thereafter, serum thyrotropin levels should be mon-
itored and the levothyroxine dosage should be ad-
justed accordingly. 
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HYPERTHYROIDISM
Graham T. McMahon, MD, MMSc

Hyperthyroidism can be caused by an increased produc-
tion of thyroid hormone (as in Graves’ disease or an auton-
omous nodule) or increased release of preformed thyroid 
hormone (as in thyroiditis). Hyperthyroidism can also be 
caused by overreplacement with exogenous thyroid hor-
mone, ectopic hyperthyroidism, or unregulated stimula-
tion of the thyroid-stimulating hormone (TSH) receptor 
(as in trophoblastic disease or a TSH-secreting pituitary 
adenoma).

 A. The presentation of hyperthyroidism can range from 
asymptomatic to thyroid storm. In particular, the 
presentation in older patients can be highly variable. 
Characteristic symptoms include anxiety, tremor, palpita-
tions, heat intolerance, insomnia, oligoamenorrhea, 
and weight loss despite an increased appetite. Typical 
signs include tachycardia, systolic hypertension, tremor, 
lid retraction, lid lag, warm skin, and hyperrefl exia. The 
presence of a goiter will depend on the cause of the 
hyperthyroidism. A single palpable nodule or multiple 
nodules suggest an autonomous thyroid adenoma or a 
multinodular goiter as the source, respectively; a painful, 
tender thyroid gland suggests granulomatous thyroiditis. 
Signs that are suggestive of Graves’ disease include goi-
ter, thyroid bruit, exophthalmos, periorbital edema, and 
pretibial myxedema.

 B. The diagnosis of hyperthyroidism is confi rmed using 
biochemical testing of the thyroxine and TSH levels. An 
increased thyroxine level with a suppressed TSH level 
characterizes overt hyperthyroidism. Patients with sub-
clinical hyperthyroidism may have a normal thyroxine 
level and a suppressed TSH level. Some patients dem-
onstrate T3 toxicosis with a normal thyroxine level and 
an elevated level of triiodothyronine. TSH-induced 
hyperthyroidism and thyroid hormone resistance, each 
characterized by an increased level of TSH, are very 
rare. An elevated thyroxine with a normal TSH level is 
usually attributed to abnormalities in thyroid-binding 
proteins in patients who are clinically euthyroid.

 C. When the etiology of the hyperthyroidism is unclear, a 
thyroid radioiodine uptake study can be performed. 
Graves’ disease is characterized by a high uptake; thy-
roiditis is characterized by a low uptake.

 D. Propylthiouracil and methimazole are the antithyroid 
medications used in the United States. These agents 
are actively concentrated by the thyroid gland and their 
primary effect is to inhibit thyroid hormone synthesis 
by interfering with thyroid peroxidase–mediated iodin-
ation of tyrosine residues in thyroglobulin, a critical 

step in the synthesis of thyroxine and triiodothyronine. 
Propylthiouracil also blocks the conversion of thyroxine 
to triiodothyronine within the thyroid and peripheral 
tissues, although the clinical importance of this func-
tion is uncertain. No dosage adjustment is needed in 
patients with renal or liver failure or among children or 
the elderly.

The usual starting dosage of methimazole is 20 mg 
per day as a single daily dose, and the usual starting 
dosage of propylthiouracil is 100 mg given three times 
a day. Following initial dosing, follow-up testing of 
thyroid function is suggested for approximately every 6 
weeks until the thyroid function tests normalize. Many 
patients can ultimately be controlled at a low dosage. 
Testing frequency can be reduced to every 6 months 
over time. Following a discussion about the risk of re-
lapse, antithyroid drugs can be withdrawn after 12–18 
months to determine whether ongoing treatment is 
required.

 E. Cutaneous reactions to antithyroid drugs are not un-
common and are usually mild. The drug should be 
stopped in patients with arthralgias because this may 
be a presentation of a severe transient migratory poly-
arthritis associated with antithyroid drug use. Agranu-
locytosis, the most feared side effect, occurs in ap-
proximately 1 in 270 patients prescribed antithyroid 
medications. A baseline differential white cell count 
should be obtained before treatment is restarted, and 
retesting should be done if fever or sore throat devel-
ops. The medication should be discontinued if the 
granulocyte count is <1000 per cubic millimeter. Hep-
atotoxicity and vasculitis (drug-induced lupus) are rare 
but well described.

 F. Current treatments for Graves’ disease include antithy-
roid medications, radioiodine, and surgery. Initial treat-
ment usually includes an antithyroid medication and a 
beta blocker for symptomatic relief. A typical starting 
combination would include methimazole 20 mg with 
atenolol 25 mg, both given once daily. For patients with 
more severe hyperthyroidism, iodine treatment can 
provide rapid relief of symptoms. A typical approach 
would be to prescribe 3 drops of saturated solution of 
potassium iodide 3 times daily for up to 10 days. Radio-
iodine can be given as primary treatment for patients 
with Graves’ hyperthyroidism, although many clinicians 
will wait until the fi rst relapse before offering this ap-
proach. Hyperthyroidism can be exacerbated for a short 
time by radioiodine treatment. In patients with cardiac 
disease or in the elderly, in whom such an exacerbation 
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would be risky, pretreatment with antithyroid medica-
tions can be useful. Surgery is usually reserved for pa-
tients with an obstructing goiter.

Hyperthyroidism associated with a toxic thyroid 
adenoma can be treated with antithyroid medications 
and a beta blocker. Because these autonomous nodules 
do not resolve spontaneously, more defi nitive treat-
ment is usually indicated after the initial symptoms 
have been controlled. Radioiodine is a preferred over 
surgery for most patients but is less likely to be effec-
tive in patients with large or multiple nodules.

 G. Women who develop hyperthyroidism while pregnant 
are at increased risk of spontaneous abortion, prema-
ture labor, stillbirth, and preeclampsia. Changes in 
thyroid hormone–binding globulin (usually doubles), 
levels of human chorionic gonadotropin (that can 
mimic the actions of TSH), and endogenous physiol-
ogy (altered TSH responsiveness) can complicate the 
biochemical assessment of thyroid function in preg-
nancy. Because radioiodine is absolutely contraindi-
cated during pregnancy, antithyroid medications are 

the preferred treatment for pregnant women with 
hyperthyroidism. Propylthiouracil remains the pre-
ferred treatment for hyperthyroidism occurring during 
pregnancy. The dose should be minimized to prevent 
fetal hypothyroidism because the drug does cross the 
placenta. Methimazole may be associated with con-
genital anomalies, including aplasia cutis and choanal 
or esophageal atresia. Generally treatment is given to a 
point where mild hyperthyroidism is allowed to persist. 
Low thyroid function at birth is found in approximately 
half of neonates whose mothers received an antithy-
roid medication; ultimate intelligence has been dem-
onstrated to be normal. Both methimazole and propyl-
thiouracil are approved for nursing mothers by 
the American Academy of Pediatrics, although they do 
appear in breast milk in minute quantities.
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GOITER
Erik K. Alexander, MD

Patients with goiters usually are euthyroid but can have sig-
nifi cant hyperthyroidism or hypothyroidism, compressive 
symptoms of dysphagia or choking, and concerns about the 
appearance of the goiter. Common types of goiter include 
multinodular goiter (MNG) and those associated with hy-
pothyroidism (Hashimoto’s thyroiditis) or hyperthyroidism 
(Graves’ disease). Less commonly, goiters are produced by 
consumption of goitrogens. Lithium commonly induces a 
modest goiter. Rarer goitrogens include kelp, the antithy-
roidal medications propylthiouracil and methimazole, and
cassava root, rutabaga, and turnips in association with 
an iodine-defi cient diet. Excess iodine, including iodine-
containing medications (amiodarone), occasionally can 
cause signifi cant goiters. Iodine treatment during preg-
nancy has been associated with goiter in newborns. En-
demic goiter has essentially disappeared in the United 
States because of adequate iodine intake, but about 200 
million people around the world have it. Rarely, thyroid 
cancer or metastasis from other malignancies can cause a 
goiter through nodule growth.

 A. Physical examination of the thyroid starts with careful 
visual inspection while the patient is swallowing. Often 
the outline of the entire goiter can be seen because the 
thyroid gland moves with swallowing. Next, palpate the 
entire gland during repeated swallows to characterize 
the goiter as diffuse or nodular, and identify any domi-
nant nodules. Nodules longer than 1 cm should have a 
fi ne needle aspiration (see the chapter Thyroid Nodule). 
If the inferior border of the goiter is not easily palpable, 
try palpation with the patient supine and the neck mod-
erately extended. If the inferior border is still not pal-
pable, the patient may have a substernal goiter.

 B. Measure serum concentrations of thyroid-stimulating 
hormone (TSH) and free thyroxine (FT4). If the TSH 
is completely suppressed (“undetectable”), the patient 
is hyperthyroid. If the TSH is !10 "U/ml, the patient 
is hypothyroid. If the TSH is normal, the patient typi-
cally is euthyroid. If the TSH is mildly but not com-
pletely suppressed, the thyroid gland is producing a 
slight excess of thyroid hormone. This typically occurs 
in patients with MNGs that develop autonomously 
functioning nodules and cause subclinical hyperthy-
roidism. Some of these patients may develop frank 

hyperthyroidism, but most remain with goiters that are 
autonomously functioning. All such patients should be 
treated.

 C. Hypothyroidism with goiter usually is caused by the 
autoimmune disease lymphocytic (or Hashimoto’s) 
thyroiditis. Autoantibodies destroy parts of the thyroid. 
The goiters typically are modest in size, 2–3 times nor-
mal, and slightly nodular (bosselated) and fi rmer than 
normal thyroid tissue because there are areas of fi bro-
sis, infl ammation, and active follicles. Treat with T4 
replacement.

 D. Euthyroid patients with goiters usually are older adults 
with MNG. One theory on the formation of MNG 
(simple or nonimmunologic goiters) is that there is 
underproduction of thyroid hormone with a compen-
satory increase in TSH that stimulates goiter forma-
tion. Therefore a common, but now not commonly 
accepted, therapy is T4 suppression to remove the TSH 
stimulation. However, T4 therapy in older adults must 
be admin istered cautiously, starting at a low dosage, 
perhaps 0.05 mg/day, and keeping TSH within the 
normal range while increasing the dosage. MNG can 
slowly develop autonomous functioning nodules that 
produce enough hormone to cause hyperthyroidism in 
combination with exogenous T4. Therefore patients 
should be aware of the symptoms of hyperthyroidism 
and have TSH monitored at least every year after 
achieving a steady dose of T4. Substernal and large 
goiters may respond to radioactive 131I, so surgical 
treatment for goiter rarely is necessary. Large subster-
nal goiters can cause superior venocaval syndrome, 
and some patients have signs of obstruction if they 
raise their arms above their head (Pemberton’s sign). 
Occasionally surgery is done because of a patient’s 
concern about appearance, or persistent obstructive 
symptoms.

 E. Hyperthyroid patients with diffuse goiters usually have 
autoimmune Graves’ disease. Thyroid-stimulating an-
tibodies typically cause a diffuse enlargement of the 
entire gland. A unilateral asymmetric goiter associated 
with hyperthyroidism can occur in patients with a large 
functioning adenoma (Plummer’s disease). Treatment 
of hyperthyroidism usually decreases the size of these 
goiters (see section on Hyperthyroidism).
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THYROID NODULE
Graham T. McMahon, MD, MMSc

In the United States, between 4% and 7% of the adult 
population have a palpable thyroid nodule. Only 5% of 
these are malignant. Other causes of nodules include thy-
roid cyst, a colloid nodule, a focal area of thyroiditis, and 
a benign follicular neoplasm. Nodules can be solitary or 
multiple. The risk of cancer is not lower when nodules are 
multiple.

 A. A thyroid-stimulating hormone (TSH) test is per-
formed. A suppressed TSH level suggests a benign 
hyperfunctioning nodule. Hyperfunctioning nodules 
are so rarely malignant that if the TSH is suppressed, 
fi ne needle aspiration (FNA) can be deferred. A nor-
mal or high TSH level does not obviate the need for 
further investigation.

 B. Perform clinical evaluation. High-risk features include 
rapid tumor growth, regional lymphadenopathy, a fi rm or 
hard nodule, and a family history of thyroid carcinoma or 
multiple endocrine neoplasia. Risk increases more mod-
erately with the following features: age younger than 
20 years or older than 70 years; male gender; a history 
of head and neck irradiation; a nodule !4 cm; or the 
presence of local symptoms such as dysphagia, hoarse-
ness, or cough. Patients with at least two high-risk fea-
tures should be referred for surgical management.

 C. FNA with ultrasonography can be performed in the 
offi ce and increases the sensitivity and specifi city of 
the FNA result (Marqusee, 2000). Ultrasonography 
can detect high-risk features such as hypoecho-
genicity, microcalcifi cations, irregular margins, in-
creased vascularity by Doppler, and evidence of local 
lymphadenopathy.
Patients undergoing FNA do not typically need to stop 
taking aspirin or anticoagulants. The procedure is safe 
and well tolerated. Each lesion !1 cm in size should 
be sampled with two to four passes of the needle.
Cystic nodules can be drained after any solid portion is 

aspirated, although most recur; use of sclerosants such 
as ethanol and tetracycline has been disappointing.

 D. Radionucleotide scanning uses iodine-123, iodine-131, 
or technetium-99m-pertechnetate to detect whether a 
nodule is functioning. A scan can also determine 
whether a nodule is dominant within a multinodular 
gland or retrosternal. A scan cannot accurately deter-
mine the size of a thyroid nodule.

 E. Benign nodules can remain in situ. Repeat ultrasonog-
raphy after 9–12 months to ensure that there has been 
no signifi cant change in size is suggested. Levothyrox-
ine suppression is no longer recommended because 
TSH must be suppressed to "0.1 mU/L to effectively 
suppress nodular growth or formation and suppression 
to this level is associated with an increased risk of bone 
loss and atrial fi brillation.

 F. Follicular neoplasm may be benign or malignant be-
cause cellular aspirates cannot distinguish these two. If 
the patient prefers, or if the nodule is cold on radio-
nucleotide scanning, then excision is recommended.

 G. Malignant nodules should be excised with a total thy-
roidectomy and usually require postoperative thyroid 
ablation with iodine-131. Disease recurrence can be 
screened for using thyroglobulin measurements.

 H. Nondiagnostic aspirates occur about 10% of the time. 
If a second sample is again nondiagnostic, then referral 
for surgical excision is appropriate.
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THYROID PAIN
Emily Deborah Szmuilowicz, MD

The four main causes of thyroid pain are painful subacute 
thyroiditis (PST), hemorrhage into a nodule, acute infectious 
thyroiditis (AIT), and radiation thyroiditis (RT). Extremely 
rare causes (including Hashimoto’s thyroiditis, rapidly en-
larging thyroid carcinoma, and palpation- or trauma-induced 
thyroiditis) are not discussed here.

 A. PST (also known as de Quervain’s thyroiditis and sub-
acute granulomatous thyroiditis) is a self-limited infl am-
matory disorder. PST typically follows an upper respira-
tory tract infection. The pain is usually but not always 
bilateral. The onset of pain may be sudden or gradual, 
and it often radiates to the ear, jaw, or throat. Associated 
symptoms may include fever, myalgias, malaise, sore 
throat, and dysphagia. Hyperthyroidism is usually present 
at the time of diagnosis as a result of unregulated release 
of thyroid hormone from the infl amed thyroid follicles, 
but the dominant symptoms are thyroid pain and tender-
ness. Pain and hyperthyroidism typically last 2–6 weeks, 
followed by euthyroidism, and then transient hypothy-
roidism in up to half of patients (or, rarely, permanent 
hypothyroidism). Physical examination reveals a fi rm, 
tender, moderately enlarged thyroid. Ultrasonography 
(which need not be performed if the history and physical 
examination strongly suggest the diagnosis) reveals an 
enlarged and hypoechoic thyroid.

 B. Hemorrhage into a nodule most commonly presents 
with sudden onset of unilateral neck pain associated 
with an increase in size of a preexisting nodule. Ultraso-
nography reveals a fl uid-fi lled nodule. Thyroid function 
test results are usually normal.

 C. AIT results from bacterial (most common), fungal, 
mycobacterial, or parasitic infection of the thyroid. 
Risk factors include immunosuppression, preexisting 
thyroid disorders, and pyriform sinus fi stulas to the 
thyroid. Patients are typically acutely ill, with sudden 
onset of severe unilateral or bilateral thyroid pain and 
tenderness (which may radiate to the ipsilateral ear or 
jaw), fever, chills, dysphagia, and dysphonia. Thyroid 
function tests are usually normal. Ultrasonography 
reveals single or multiple discrete abscesses.

 D. RT occurs rarely after radioactive iodine treatment of 
hyperthyroidism and even more rarely after radioac-
tive iodine remnant ablation in thyroid cancer. Pain 
typically starts 5–10 days after treatment and resolves 
within a few weeks. RT may cause hyperthyroidism as 

a result of unregulated release of thyroid hormone 
from the infl amed thyroid follicular cells.

 E. Typical fi ndings early in the course of PST include 
elevations in ESR and serum C-reactive protein (CRP), 
increased or normal WBC count, and low (!5%) radio-
active iodine uptake (RAIU).

 F. Fine needle aspiration biopsy (FNAB) of a hemorrhagic 
nodule reveals bloody fl uid containing few (if any) 
thyroid cells. Any solid component of the nodule should 
be biopsied.

 G. ESR, serum CRP, and WBC count are typically 
elevated in AIT, as in PST. In contrast to PST, overall 
RAIU is usually normal (and abscesses appear hypo-
functioning on thyroid scans). Samples obtained by 
FNAB for cytology, Gram stain, and culture are diag-
nostic. Neck imaging should be performed to evaluate 
for fi stulas.

 H. NSAIDs are usually given for pain relief, and oral glu-
cocorticoids are given when NSAIDs are inadequate 
or contraindicated (prednisone 40 mg daily or equiva-
lent for 1 week, followed by a taper over 2–6 weeks; 
the glucocorticoid can be increased and tapered more 
slowly if pain recurs during withdrawal). If pain is not 
relieved by NSAIDs, the diagnosis of PST should be 
questioned. Symptoms of hyperthyroidism can be 
treated with a beta blocker. Antithyroid drugs are not 
used because there is no excess thyroid hormone 
production.

 I. Contents of the nodule should be aspirated. If hemor-
rhage recurs, surgical excision can be considered.

 J. Treatment of AIT involves abscess drainage and targeted 
parenteral antibiotic therapy. Any predisposing fi stulas 
must be corrected surgically to prevent recurrence.

 K. As in PST, NSAIDs or oral glucocorticoids are given 
for pain relief, and a beta blocker can be given for 
symptoms of hyperthyroidism.
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SICK EUTHYROID SYNDROME
Graham T. McMahon, MD, MMSc

Changes in the function of the hypothalamic-pituitary-
thyroid axis and in thyroid hormone transport and metab-
olism are common in patients with nonthyroidal illness. 
The magnitude of these changes usually correlates with 
the severity of the illness. Changes include reduced activ-
ity of the hypothalamic-pituitary axis and reduced extra-
thyroidal production of triiodothyronine (T3).

 A. The earliest physiologic change in thyroid function 
that occurs during illness is a decreased concentration 
of free T3. Low free T3 levels result from decreased 
concentrations of 5-monodeiodinase, the enzyme that 
catalyzes the conversion of thyroxine (T4) to T3. High 
concentrations of cortisol and free fatty acids, present 
during illness, inhibit the activity of this enzyme. 
Changes in the activity of the 5-monodeiodinase also 
result in higher levels of reverse T3, which is used in 
research studies to help distinguish nonthyroidal ill-
ness from true central hypothyroidism. High reverse 
T3 levels correlate with increased mortality in severe 
nonthyroidal illness.

 B. Thyrotropin (or thyroid-stimulating hormone [TSH]) 
levels also may be normal to low. Low TSH occurs in 
patients with the most severe nonthyroidal illness. 
Although most of these patients have TSH levels at the 
low end of normal, TSH may be undetectable in some. 
This may be followed by low free T4 and TSH concen-
trations, resulting in transient central hypothyroidism. 
The central and peripheral changes can occur indepen-
dently of each other. Together these changes result in a 
reduction of the level of T3 that is speculated to repre-
sent a benefi cial adaptation to illness, conserving en-
ergy and limiting tissue catabolism.

The fi nding of very low TSH and low total T4 and T3 
levels suggests altered pituitary or hypothalamic re-
sponsiveness to circulating thyroid hormone levels. 
TSH levels may also be low among patients treated 
with dopamine or corticosteroids. During the recovery 
period, TSH levels return to normal or may even in-
crease transiently before returning to normal.

TSH levels can be mildly to moderately elevated dur-
ing nonthyroidal illness, particularly during the recovery 
phase. In combination with very low serum free T4 
values, an elevated TSH level suggests primary hypothy-
roidism, as does fi nding an enlarged thyroid gland.

Normal changes in thyroid hormones that are com-
mon during illness must be distinguished from those 
resulting from thyroid disease, which are appropriately 
sought in patients for other reasons. Secondary 

(central) hypothyroidism can mimic the changes of 
nonthyroidal illness, but it is very rare. Additionally, an 
elevated TSH, particularly when !20 "U/ml, may be 
considered indicative of underlying primary hypothy-
roidism unless the patient is in the recovery phase of 
his or her illness.

 C. The diagnosis of secondary hypothyroidism during se-
vere illness is challenging. In patients with severe ill-
ness, TSH and total T4 and T3 values are usually low. 
These patients are often given medications that inhibit 
TSH, such as dopamine and glucocorticoids. If the 
levels are very low, pituitary dysfunction should be 
considered more strongly and repletion with cortico-
steroid and thyroid hormone supplements may be in-
dicated. Additional tests, including measurement of 
cortisol, gonadotropin, and prolactin levels, may clarify 
the cause of unusually low thyroid tests. If the cortisol 
and prolactin levels are high, as would be expected in 
stressful situations, no intervention is needed. T3, T4, 
and TSH levels should be tested again when the illness 
is resolved or improved.

 D. Although severe nonthyroidal illness may become mal-
adaptive, the limited data available suggest that adminis-
tration of thyroid hormone to patients with nonthyroidal 
illness does not improve the outcome of their illness. In 
studies where supraphysiologic doses of T3 were given 
for 1 day following bypass surgery, the cardiac index was 
slightly higher and systemic vascular resistance was 
slightly lower in patients given T3 as compared with pa-
tients given a placebo; however, neither morbidity nor 
mortality differed between groups. Patients with primary 
hypothyroidism or very low thyroid hormone levels may 
benefi t from replacement. However, evidence does not 
support the routine treatment of patients suspected to 
have sick euthyroidism with thyroid hormone.
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THYROID FUNCTION TESTS 
IN NONTHYROIDAL ILLNESS

Erik K. Alexander, MD

In hospitalized patients the incidence of true hypothyroid-
ism or hyperthyroidism is !1%. Clinical signs of thyroid 
disease may be masked in acutely ill patients. Conversely, 
some signs of severe illness mimic changes seen in thyroid 
diseases. Serum triiodothyronine (T3) radioimmunoas-
say (RIA) usually is decreased in patients with acute ill-
ness. The thyroid-stimulating hormone (TSH) response to 
thyrotropin-releasing hormone (TRH) also usually is nor-
mal. It may be diffi cult to identify acutely ill patients with 
hypothalamic or pituitary disease. A sensitive TSH (sTSH) 
"10 #U/ml and low free thyroxine (T4) (FT4) are good evi-
dence for primary thyroid failure.

 A. The TSH and free thyroxine index (FTI) are the pre-
ferred tests for assessing the thyroxine level in this 
setting.

 B. Up to 50% of acutely ill patients have a decrease in 
total T4 and/or T3. Both FT4 and sTSH usually are 
normal, although they can be suppressed. The more 
severe the illness, the more likely TSH and FTI sup-
pression will be noted.

In the setting of acute illness, repeating thyroid func-
tion tests is very useful every 7–10 days. Thyroid test 
abnormalities will improve in parallel with the patient’s 
improving condition. The converse is true as well.

Numerous studies have documented that levothy-
roxine therapy does not improve the outcome of 
patient’s with thyroid function abnormalities attribut-
able to nonthyroidal illness.

 C. Patients with nephrotic syndrome may have mildly 
depressed FT4 and normal sTSH. Glucocorticoids in 
stress doses acutely inhibit TSH secretion, and a 
small decrement in both sTSH and FT4 may be ob-
served. Dopamine infusions also cause acute suppres-
sion of TSH. In a truly hypothyroid patient receiving 
a dopamine infusion and/or stress doses of glucocor-
ticoids, the TSH may be suppressed into the normal 
range.

 D. Elevation of sTSH with normal FT4 is found in patients 
recovering from a nonthyroidal illness. sTSH usually is 
!20 #U/ml. Slight elevations of TSH commonly are 
found in patients with chronic renal failure. Although 
the pathophysiology is unknown, these patients have a 
blunted TSH response to TRH.
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ADRENAL INCIDENTALOMA
Graham T. McMahon, MD, MMSc

Adrenal masses are detected in approximately 3% of 
all abdominal CT scans and in approximately 10% of all 
autopsies. The discovery of an adrenal mass raises two 
questions: Is it malignant, and is it functioning?

 A. Imaging features can help to determine the malig-
nancy risk. High-risk features include irregular shape, 
diameter !4 cm, high CT attenuation value (!10 
Hounsfi eld units [HU]), and inhomogeneous enhance-
ment after IV contrast. Metastatic disease from an-
other source tends to cause bilateral disease and have 
a similar attenuation as the liver on T1 imaging and a 
high T2-signal intensity.

 B. Benign nodules (that may be functional) tend to be 
round, homogenous, and smaller ("4 cm), with low 
CT attenuation ("10 HU), and are isointense with the 
liver on T1- and T2-weighted MRI.

Adrenal cysts, myelolipoma, and adrenal hemor-
rhage are usually readily distinguishable by their 
unique imaging characteristics.

The adrenal cortex can produce a variety of hormones 
and syndromes, including cortisol (Cushing’s syndrome), 
aldosterone (Conn’s syndrome), androgens (virilization), 
and estrogens (feminization); the adrenal medulla 
generates catecholamines (pheochromocytoma).

 C. Pheochromocytoma can be suggested by the presence 
of hypertension (can be chronic or paroxysmal), a his-
tory of “spells,” headache, palpitations, or pallor. Even 
in the absence of any symptoms, pheochromocytoma 
should always be excluded before proceeding to sur-
gery because intraoperative risks of an unrecognized 
pheochromocytoma are high. Serum metanephrines 
are specifi c and sensitive, provided that the patient has 
not consumed acetaminophen in the prior 72 hours. 
Two consecutive 24-hour urinary collections for total 
metanephrines and catecholamines provide confi rma-
tory evidence.

 D. Cushing’s syndrome can be suggested by the pres  ence 
of truncal obesity, violaceous striae, proximal muscle 
weakness, hypertension, and insomnia. An 8-am cor-
tisol level should be "5 #g/dl after a midnight dose 
of 1 mg of dexamethasone. Two consecutive cortisol 
measurements more than three times the upper 
limit of normal in a 24-hour urinary collection with 
a creatinine of at least 1 g provide confi rmatory 
evidence.

 E. Primary aldosteronism is suggested by refractory 
hypertension and occasionally hypokalemia. An aldo-
sterone-to-renin ratio !30 when the aldosterone is at 
least 10 ng/dl is suggestive. To obtain an interpretable 
result, patients must not be taking aldosterone-recep-
tor antagonists (such as spironolactone or eplerenone) 
or beta blockers. A suppressed renin in a patient tak-
ing an angiotensin-converting enzyme inhibitor or 
angiotensin-receptor blocker is highly suggestive of 
hyperaldosteronism.

 F. Measures of androgens and estrogens are not rou-
tinely performed in the absence of suggestive symp-
toms or signs. Virilization in women is suggested by 
male-pattern baldness, deepening of the voice, and 
clitoromegaly. Feminization in men is suggested by 
gynecomastia, decreased libido, and loss of muscle 
strength.
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CUSHING’S SYNDROME
Graham T. McMahon, MD, MMSc

Cushing’s syndrome is characterized by hypercorti-
solemia that can be adrenal in origin or can result from a 
pituitary adenoma secreting adrenocorticotropin. The 
clinical features are diverse and are related to the sever-
ity of the hypercortisolemia; no symptom or sign is spe-
cifi c. The most common presenting feature is obesity of 
the face, neck, and abdomen that spares the extremities. 
Facial fat deposition can result in a “moon” face exac-
erbated by deposition of fat in the supraclavicular fat 
pads, which makes the neck appear shortened. These 
patients develop skin thinning, atrophy, and easy bruis-
ing. Striae typical of Cushing’s syndrome are typically 
purple in color, wide, and multiple, factors that help dis-
tinguish them from stretch marks associated with obesity. 
Women with Cushing’s disease may have signs of hyperan-
drogenism such as hirsutism. Proximal myopathy (usually 
described as diffi culty rising from a seated position), 
psychiatric change (emotional lability, depres-
sion, and mild paranoia are common), and hyperten-
sion are often at present. Other features associated 
with longer-standing or more severe hypercortisolemia 
include glucose intolerance, glaucoma, and osteopenia.

 A. The fi rst step in evaluating whether a patient may 
have Cushing’s syndrome is to elucidate any history of 
exposure to corticosteroids, including potent inhaled, 
injected, or topical steroids, or medroxyprogesterone 
acetate (a progestin with intrinsic steroid activity). Fac-
titious Cushing’s syndrome accounts for !1% of all 
cases and is suggested by erratic and inconsistent re-
sults. In such cases, synthetic glucocorticoids can be 
assayed directly in the urine.

 B. To establish hypercortisolemia, at least two 24-hour 
urine samples for free cortisol should be obtained. 
Patients whose levels are greater than three times 
higher than the upper reference range can be as-
sumed to have Cushing’s syndrome. Patients with 
equivocal values should be retested after a few weeks 
or evaluated with further testing according to the 
clinical suspicion.

 C. An overnight dexamethasone suppression test is also 
used as a screening test to diagnose hypercortisolemia. 
In this test, an 8-am serum cortisol level is drawn after 
a 1-mg dexamethasone dose at 11 pm–midnight. The 
sensitivity and specifi city of the test for Cushing’s syn-
drome varies widely depending on the threshold level 

chosen. Most normal patients should suppress their 
endogenous cortisol level to !2 "g/dl. Using a level of 
6.3 "g/dl, the test has a sensitivity and a specifi city of 
91%. For a level of 1.2 "g/dl, the corresponding values 
were 100% and 41%.

A screening strategy that uses three consecutive 
late-evening salivary cortisols and may ultimately re-
place these aforementioned tests can be performed with 
minimal instruction by a patient who is ambulatory. 
Reference ranges are laboratory specifi c. The sensitivity 
may be as high as 100% and the specifi city may be as 
high as 96% among patients with Cushing’s syndrome.

 D. Some conditions, such as severe obesity, severe de-
pression, or chronic alcoholism, are associated with 
elevated cortisol levels, a circumstance labeled 
“pseudo-Cushing’s.” Among patients in whom a diag-
nosis of pseudo-Cushing’s is suspected, a corticotropin-
releasing hormone (CRH)–dexamethasone test can 
be preformed. This test capitalizes on the fi nding 
that the pituitary is less responsive to CRH among 
patients who are depressed than among patients with 
Cushing’s disease or syndrome after dexamethasone 
suppression. Ovine CRH is usually infused 2 hours 
after the last dose of a series of 8 doses of 0.5 mg  
dexamethasone given every 6 hours. Serum cortisol is 
measured at 0, 15, and 30 minutes. In one series, all 
patients with a level !1.4 "g/dl in the 15-minute 
sample had pseudo-Cushing’s; all other patients re-
sponded with higher cortisol levels.

Once the diagnosis of Cushing’s syndrome is secure, 
a source for the hypercortisolemia should be sought. 
Determining whether Cushing’s syndrome is adrenocor-
ticotropic hormone (ACTH) dependent or adrenal in 
origin requires accurate measurement of ACTH levels. 
It is possible to expedite the evaluation process by mea-
suring ACTH and cortisol levels on the morning follow-
ing a dexamethasone-suppression test or on completion 
of one or more collections for urinary-free cortisol.

 E. Cortisol secretion can be deemed ACTH independent if 
the ACTH is !5 pg/ml when the cortisol level is !15 
"g/dl. Under the same circumstances, the syndrome is 
very likely to be ACTH dependent (Cushing’s disease) if 
the ACTH level is #15 pg/ml when the cortisol is $15 
"g/dl; ACTH levels of between 5 and 15 pg/ml are less 
specifi c but usually indicate ACTH dependency. Pa-
tients with equivocal values should be reinvestigated.

(Continued on page 156)
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mone dependency.
 J. The treatment of choice for Cushing’s disease is trans-

sphenoidal pituitary resection, irrespective of the size 
of the pituitary tumor. The more extensive the resec-
tion, the greater the risk of permanent hypopituita-
rism. This may have particular implications for younger 
patients who plan to have children. Pituitary radiation 
can be provided to patients with unresectable or 
residual tumors, although this is associated with a high 
rate of hypopituitarism.

 K. Adrenal tumors causing hypercortisolemia are best 
resected. Medical management of unresectable tu-
mors, or patients with metastatic hormonally active 
adrenal cancer, is challenging because these malig-
nancies are poorly responsive to adjuvant therapies. 
Patients may benefi t from the use of mitotane, an ad-
renal poison. These patients must be given supple-
mental glucocorticoids in replacement doses to ensure 
that they do not develop adrenal insuffi ciency during 
treatment. Patients with uncontrollable hypercorti-
solemia can benefi t from adrenal steroid enzyme in-
hibitors such as ketoconazole or metyrapone. Experi-
mental chemoradiotherapy or additional agents may 
be available as part of a clinical trial.
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 F. Patients with ACTH-independent hypercortisolemia 
should undergo thin-slice CT of the adrenal glands 
to identify the responsible adenoma, carcinoma, or 
nodules.

 G. Patients with ACTH-dependent hypercortisolemia 
should undergo further testing to discriminate between 
Cushing’s disease related to a pituitary adenoma and that 
related to ectopic ACTH secretion. Tumors recognized 
to secrete ACTH include small cell cancer of the lung 
and bronchial and thymic carcinoids. Clinicians should 
resist the temptation to image the pituitary because 10% 
of the population have a structurally abnormal pituitary. 
Patients should instead undergo a high-dose dexametha-
sone-suppression test, where 2 mg of dexamethasone is 
given every 6 hours for 2 days. This test capitalizes on the 
fact that ACTH-pituitary adenomas retain some feed-
back responsiveness and often suppress their ACTH 
production when ambient glucocorticoid levels are high. 
Cortisol levels are reduced by #90% among 70% of 
those with Cushing’s disease. In the same study, by con-
tradistinction, no patients with ectopically derived ACTH 
suppressed their cortisol below 90% in response to this 
high-dose suppression test.

 H. Petrosal sinus sampling using CRH stimulation is a fi nal 
approach to confi rming that ACTH is derived from the 
pituitary. Criteria for confi rming the pituitary as the 
source of the ACTH include a ratio of ACTH between 
one side of the petrosal sinus and the peripheral plasma 
#2 or a ratio #3 during infusion of CRH as compared 
with the level before infusion is begun. If one side has 
an ACTH level that is a multiple  $1.4 times the level 
on the opposite side, then the adenoma is highly likely 
to reside on that side.

 I. Patients with suspected ectopic ACTH should have an 
octreotide imaging performed with chest plain and 
tomographic images obtained as indicated.

The goal of treatment of Cushing’s syndrome is the 
eradication of any tumor, suppression of cortisol levels 
to as low as possible, and avoidance of permanent hor-
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PITUITARY TUMOR
Graham T. McMahon, MD, MMSc

 A. Pituitary tumors present as incidentalomas following 
radiographic imaging for another reason, as a result of 
mass effect (typically visual impairment or headache), 
or because evidence emerges for either hypofunction 
or hyperfunction. Tumors can be divided into two 
groups: Microadenomas are up to 10 mm in size, and 
anything larger is classifi ed as a macroadenoma. Tu-
mors can be functional or nonfunctional. Clinicians 
should consider imaging the pituitary in patients who 
have hypothyroidism with a low or low-normal thyroid-
stimulating hormone (TSH) level, are anovulatory with 
a low or low-normal follicle-stimulating hormone 
(FSH) level, have erectile dysfunction, or have symp-
toms of hypogonadism with a low or normal luteinizing 
hormone (LH) level.

 B. Any patient with a recognized pituitary tumor should 
be evaluated with a serum prolactin level. Patients with 
a macroadenoma should be more carefully evaluated 
with an assessment of their growth hormone (GH), 
gonadotropin, thyrotropin, and corticotropin levels.

 C. Pituitary hypofunction is suggested by low thyroxine 
levels with a low TSH. Patients with thyroxine levels 
below the normal range should be treated with exoge-
nous levothyroxine. Patients with reduced gonadotro-
pins should receive either androgens or estrogens as 
appropriate. Progesterone replacement should be pro-
vided to women with an intact uterus. Estrogen re-
placement doses do not need to be as high as the doses 
contained in the oral contraceptive pill. Patients with 
central hypoadrenalism should be treated with oral 
glucocorticoids; mineralocorticoid replacement is not 
necessary in these patients. GH replacement in adults 
with GH defi ciency is controversial.

 D. Clinicians should consider whether the pituitary tu-
mor is an adenoma (most common), a meningioma, a 
metastatic tumor, or a craniopharyngioma, each of 
which has typical imaging characteristics. Other con-
siderations are a physiologic pituitary enlargement 
during pregnancy, a pituitary cyst or abscess (often 
associated with a fl uid level on imaging), arteriove-
nous fi stula, or lymphocytic hypophysitis (a rare con-
dition usually associated with late pregnancy and 

associated with a high incidence of adrenal insuffi -
ciency and diabetes insipidus).

 E. A serum prolactin level of !200 ng/ml is diagnostic of 
a prolactinoma. Levels lower than this may be the re-
sult of a prolactinoma or any other sellar mass. Prolac-
tin levels should be measured on a diluted sample if 
the tumor is large and the prolactin level is low. Prolac-
tinomas of any size are best treated with cabergoline or 
bromocriptine, even when causing apoplexy.

 F. Acromegaly is best excluded by measuring the level of 
serum insulinlike growth factor (IGF)-1. When the 
level is not diagnostic, GH levels can be measured 
2 hours after a 75-g glucose load. Normally the level 
should fall to "1 ng/ml. Patients with acromegaly 
should be treated with transsphenoidal resection of the 
tumor. Medical treatment with cabergoline or long-
acting somatostatin is fi rst-line treatment for patients 
who have failed surgery. A GH receptor antagonist 
and/or radiotherapy may be useful when other medical 
treatments and surgery have failed.

 G. Elevated adrenocorticotropic hormone (ACTH) levels 
in the presence of Cushing’s syndrome suggest either 
ectopic production of ACTH or Cushing’s disease. In-
ferior petrosal sinus sampling is often indicated to 
confi rm Cushing’s disease in such patients. Transsphe-
noidal resection is the best treatment for Cushing’s 
disease. (See Cushing’s Syndrome.)

 H. Nonfunctioning pituitary adenomas that are not caus-
ing mass effect or pituitary hypofunction can be moni-
tored carefully with repeat imaging every 12 months. 
Tumors causing mass effect or hypopituitarism should 
be resected.
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HIRSUTISM
Graham T. McMahon, MD, MMSc

Hirsutism refers to the appearance of excessive terminal 
hair that appears in a male pattern in women. Approxi-
mately 5% of women are hirsute. Hirsutism results from 
an interaction between the androgen level and the sensi-
tivity of the hair follicle to androgen; as a result, androgen 
levels do not correlate well with the degree of hirsutism. 
Approximately one half of women with hirsutism have the 
idiopathic condition.

 A. Clinical features that suggest one of the rare or more 
serious causes of hirsutism include abrupt onset, a 
presentation later in life, and progressive worsening. 
Symptoms and signs of virilization include frontal 
balding, acne, clitoromegaly, and deepening of the 
voice. Hair growth on the upper lip, chin, chest, abdo-
men, back, pubis, and legs should be assessed. Hirsut-
ism should be distinguished from hypertrichosis, the 
appearance of generalized excessive hair growth that 
is genetically determined or follows treatment with 
glucocorticoids, phenytoin, or cyclosporine.

 B. If hirsutism is moderate or severe, the plasma testoster-
one and free testosterone should be measured in the 
early morning (ideally, on days 4–10 of the menstrual 
cycle in cycling women).

 C. Hyperandrogenism is most frequently related to the 
polycystic ovary syndrome (PCOS), one of the most 
common hormonal disorders affecting women. The syn-
drome is diagnosed when the patient has at least two 
symptoms of chronic hyperandrogenism, oligo-ovulation 
or anovulation, and polycystic ovaries. Other diagnoses 
must have been excluded also. These patients often have 
menstrual irregularity, obesity, and evidence of insulin 
resistance (e.g., acanthosis nigricans). A pelvic ultra-
sound is not required for diagnosis. Additional testing 
may include a pregnancy test if the patient has amenor-
rhea. These patients should be evaluated for glucose in-
tolerance and sleep apnea and often respond well to in-
sulin sensitizers such as metformin or a thiazolidinedione. 
Spironolactone and oral contraceptives are often used to 
manage hirsutism in these patients.

 D. Other causes of hyperandrogenism are unusual. Viril-
izing congenital adrenal hyperplasia is suggested by 
the premature growth of pubic hair and clitoromegaly 
and can be excluded by measuring the morning 
17-alpha-hydroxyprogesterone level.

 E. Cushing’s syndrome is suggested by the development 
of truncal obesity, moon face, buffalo hump, purple 
striae, or proximal muscle weakness. (See the chapter 
on Cushing’s syndrome.) Hyperprolactinemia is sug-
gested by the presence of galactorrhea and an elevated 

prolactin level. Acromegaly is suggested by the coars-
ening of facial features or by hand enlargement and is 
confi rmed by an elevated insulinlike growth factor-1 
level.

 F. Androgen-secreting tumors are rare but should be con-
sidered among women with an acute presentation or 
those who have very high levels of testosterone (!200 
ng/dl). Such women should be evaluated with a level of 
dehydroepiandrosterone sulfate (DHEAS) and an ab-
dominal and pelvic ultrasound.

 G. Idiopathic hirsutism is the most common diagnosis af-
ter these other disorders are excluded by clinical or 
laboratory features. The hirsutism can be managed with 
cosmetic and hormonal therapy. It is useful to complete 
an objective assessment of the degree of hirsutism in 
advance of initiating treatment. The Ferriman-Gallwey 
score is one such scoring system.

 H. Cosmetic approaches include bleaching, shaving, 
waxing, electrolysis, laser treatment, and the use of 
depilatory agents. Efl ornithine hydrochloride cream 
can be used for facial hirsutism but must be used for 
approximately 8 weeks before its effi cacy can be 
determined.

 I. Estrogen-progestin contraceptives suppress plasma tes-
tosterone levels, can reduce the need for shaving, and 
slow the progression of hirsutism. Contraceptives with 
nonandrogenic progestins (e.g., Yasmin, Ortho-Cyclen, 
or Demulen 1-50) are preferred. Antiandrogens can be 
offered when hirsutism is moderate to severe. Spirono-
lactone at high dosages (50–100 mg twice a day) is effec-
tive in reducing hirsutism. Patients must be informed 
that spironolactone may be teratogenic and is generally 
not prescribed to women who are sexually active and not 
using an oral contraceptive. Hyperkalemia is rarely 
associated with spironolactone among women with nor-
mal renal function. Flutamide is an antiandrogen that 
is associated with hepatotoxicity and is not generally 
recommended for managing hirsutism. Cyproterone 
acetate is an antiandrogen that is available in Canada, 
Mexico, and Europe but not in the United States.
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GYNECOMASTIA
Graham T. McMahon, MD, MMSc

Gynecomastia refers to enlargement of glandular breast 
tissue behind the male nipple. The breast tissue usually 
hypertrophies in response to an absolute or apparent excess 
of estrogen or a defi ciency of androgen. These levels may 
be affected by changes in the function of the adrenal gland 
or testes, conversion of estrogens in tissues such as adipose, 
the circulating level of sex-hormone–binding globulin, or 
tissue-specifi c sensitivity to hormonal stimulation.

 A. If the patient is an adolescent or young adult, then pu-
bertal gynecomastia is the most likely etiology. Transient 
imbalances in the ratio of estrogen to androgen during 
puberty can result in erratic and asymmetric breast de-
velopment in boys. These changes may persist to adult-
hood. As the ratio of adipose to muscle increases with 
age, the increased peripheral conversion of androgens 
to estrogens may trigger the onset of gynecomastia de 
novo. Germ cell tumors of the testis, prevalent in this 
age group, should be excluded and the patients reexam-
ined for stability in 6 months.

 B. Testicular neoplasms often secrete human chorionic go-
nadotropin (hCG) that interferes with normal testicular 
androgen production and increases the conversion of 
androgen to estrogen. Gynecomastia in these patients is 
a poor prognostic sign. In patients in whom further 
investigation of gynecomastia is warranted, levels of 
luteinizing hormone (LH), testosterone (T), estradiol 
(E2), and hCG should be determined.

 C. Drugs are commonly implicated in the etiology of 
gynecomastia. Gynecomastia should not be unexpected 
when treating patients with antiandrogens or estro-
gens. Some drugs have an intrinsic estrogenic activity; 
others, such as chemotherapeutic agents and drugs of 
abuse (especially marijuana and heroin), interfere with 
normal androgen production in the testes or centrally. 
Spironolactone is an antiandrogen and increases the 
conversion of androgen to estrogen. Similar changes 
are not noted with eplerenone, a newer aldosterone 
antagonist. Alcohol, antituberculous agents, and H2 
receptor antagonists (such as cimetidine or ranitidine) 
have also been implicated as etiologic agents in causing 
gynecomastia.

 D. Other systemic causes should be considered in patients 
not taking contributing drugs, who are beyond puberty, 
and have testicular neoplasm excluded. Malnutrition 
induces a central hypogonadism that does not affect 

adrenal estrogen production. Cirrhosis is associated 
with an increase in the adrenal production of estrogen 
precursors and increased conversion to estrogen.

 E. Endocrine causes of gynecomastia include central hy-
pogonadism, testicular failure, hyperthyroidism, femi-
nizing adrenal tumors, and true hermaphroditism. The 
etiology and investigation of primary and secondary 
hypogonadism are presented in standard endocrinol-
ogy texts. Hyperthyroidism is associated with an in-
crease in the concentration of sex-hormone–binding 
globulin, and a shift in the androgen-to-estrogen ratio. 
A feminizing adrenal tumor-can produce large amounts 
of estrogen. Patients with true hermaphroditism who 
have functioning ovarian tissue may similarly present 
with gynecomastia.

 F. Most patients with gynecomastia require no therapy 
other than the removal of the inciting cause, if identi-
fi ed. Even if the cause is not identifi ed, spontaneous 
regression occurs in up to 85% of cases, particularly in 
younger men. Therapy is indicated in cases where the 
gynecomastia causes suffi cient pain, embarrassment, or 
distress to interfere with daily life. Surgery remains the 
mainstay of treatment, because gynecomastia of long 
duration becomes fi brosed and unresponsive to medical 
treatment. When onset is recent, medical therapy may 
be useful. Several drugs have been tried for gyneco-
mastia, including the antiestrogens tamoxifen and 
clomiphene, the aromatase inhibitor testolactone, and 
danazol, a weak androgen that inhibits gonadotropin 
secretion. Treatment with dihydrotestosterone, which 
cannot be aromatized to estrogen, is reported to pro-
vide symptomatic improvement. Prophylactic radiation 
to the breasts can be used where gynecomastia can be 
predicted, such as when treating prostate cancer 
patients with estrogens.
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ACUTE ABDOMINAL PAIN
Bipin Saud, MD; Juan Diego Baltodano, MD; and Steven Palley, MD

Acute abdominal pain is a common clinical presentation in 
the emergency department and primary care setting. The 
clinician addressing the patient with acute abdominal pain 
ideally should eliminate acute medical causes of abdominal 
pain and recognize the proper setting for surgical consulta-
tion. There should be a low threshold for involving surgical 
expertise. History and physical examination are critical in 
evaluation. Admission for evaluation is common and should 
be considered for acute pain without obvious surgical 
indication that persists for 6 hours. Abdominal pain can 
be visceral, parietal, and referred. Noxious stimulation 
affecting abdominal viscera produces dull and usually 
poorly localized pain to the ventral midline of the abdo-
men. This can be explained by multisegmental innervation 
of the affected organs. Irritation of the parietal peritoneum 
produces more localized and often more severe pain. 
Finally, referred pain is experienced in remote areas 
from the site of injury because these areas share the same 
segmental innervation as the involved organ.

 A. A careful history can narrow the differential diagnosis. 
Age and sex are important considerations. Mesenteric 
adenitis occurs in younger persons, whereas vascular and 
neoplastic disease occur in elderly persons. In a sexually 
active female, consider ectopic pregnancy or pelvic 
infl ammatory disease. Medical history can reveal previous 
peptic ulcer disease, gallstones, diverticular disease, 
infl ammatory bowel disease, and abdominal surgery. 
Medication history can disclose corticosteroid or immu-
nosuppressant use. Coexisting medical conditions such as 
diabetes mellitus can affect the presentation. The 
onset and character of the pain are important. A sudden 
onset of intense, localized, “somatic” pain suggests perito-
nitis, as is seen with perforation of the bowel. Crescendo-
decrescendo “visceral” pain or colic is more characteristic 
of bowel, cystic duct, or ureteral obstruction. An evolving 
pain pattern, visceral at fi rst and later somatic, may sug-
gest appendicitis, cholecystitis, or strangulated bowel. 
Disproportionate pain compared with a lesser physical 
fi nding occurs with ischemia. Characteristic radiation pat-
terns are noted with cholecystitis (scapula), pancreatitis 
(back), and appendicitis (right lower quadrant).

 B. Observe the patient before the examination. Visceral 
pain usually causes restlessness; parietal pain increases 
with movement. Auscultate the abdomen for bruits, 
rubs, and bowel sounds. Palpation should begin away 
from the site of pain. Involuntary guarding or rebound 
tenderness, especially with light percussion, implies 
peritonitis. Deeper palpation can be used to search for 

organomegaly or masses. Perform rectal and pelvic 
examinations. Examine the hernial orifi ces in the groin 
and, as indicated, examine the external genitalia.

 C. A patient who is hemodynamically unstable with 
possible intraabdominal hemorrhage may require 
immediate laparotomy. The patient who is acutely ill 
with hypotension, high fever, leukocytosis, and a 
suggestive physical examination (involuntary guarding, 
rigidity, increasing severe tenderness) should also 
undergo immediate surgical evaluation. Suspected 
bowel ischemia with acidosis, fever, and evidence of 
hypovolemia also should be evaluated surgically, as 
should the patient with evidence of perforation by 
plain radiography, contrast study, or paracentesis. 
Resuscitation is critical both before and during further 
evaluation, including possible ventilatory support IV 
access and fl uids, nasogastric suction, oxygen, and 
urinary output monitoring; frequent checks of vital 
signs and preliminary laboratory tests also should be 
done. Ideally, important medical causes of acute pain 
can be ruled out before surgery with urinalysis, 
electrocardiography, and abdominal fi lms.

 D. The patient who is more stable should be observed 
closely. Medical causes of acute abdominal pain can be 
ruled out, although the list can be extensive. The more 
common causes are acute pneumonitis, especially lower 
lobe; pyelonephritis; and mesenteric adenitis. Collagen 
vascular disease can cause perforation. Multiple meta-
bolic disorders, including diabetic ketoacidosis, Addiso-
nian crisis, uremia, and acute intermittent porphyria, 
can lead to abdominal pain. A history of chronic liver 
disease with ascites may suggest spontaneous bacterial 
peritonitis.

 E. Certain patients may present with a discrepancy 
between severity of disease and physical fi ndings. 
These include patients who are elderly, malnourished, 
obese, immunosuppressed, or taking steroids; early 
postoperative patients; those with mental status 
changes; and patients with paraplegia.

 F. Laboratory evaluation should include hemoglobin/
hematocrit, white blood cell count, differential, electro-
lytes, blood gases, amylase, liver tests, coagulation times, 
and urinalysis. A serum pregnancy test is mandatory in 
any woman of childbearing age. Supine and upright 
abdominal fi lms may suggest obstruction, ischemia, per-
foration, renal calculi, or intraabdominal abscess. Also a 
chest x-ray study is helpful in identifying potential tho-
racic causes of referred pain. Angiography is useful for 
suspected hemorrhage or ischemia. Contrast studies are 



167

B

C D

E

F

G

Patient with ACUTE ABDOMINAL PAIN

HistoryA

LAPAROTOMY

Physical examination

StableUnstable
            or
Obvious surgical
indication Observation

Exclude:
    Medical
    causes

Consider:
    Inadequate physical
    manifestations

Further studies

Consider:
    Hemorrhage
    Perforation
    Acute peritonitis
    Bowel obstruction
    Ischemia

Resuscitation

Surgical consultation
Continued pain
Increased pain

Decreased pain

Observation
Surgical
consultation

useful for suspected perforation. Ultrasonography and 
CT imaging can demonstrate pancreatitis, cholecystitis, 
abscess, retroperitoneal mass, or dilated biliary tree. CT 
scan has a high diagnostic yield for many causes of ab-
dominal pain. For example, in the diagnosis of 
appendicitis, it is reported to have a sensitivity and 
specifi city of 98% and 97%, respectively. Ultrasonogra-
phy may be an initial modality of testing for a suspected 
hepatobiliary origin of pain and is shown to have similar 
diagnostic accuracy.

 G. Close observation may disclose an evolutionary pattern 
to the abdominal pain syndrome. If acute pain persists 
!6 hours, obtain a surgical consultation if this has not 
already been requested.
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CHRONIC ABDOMINAL PAIN
Bipin Saud, MD, and Juan Diego Baltodano, MD

Chronic abdominal pain is a common and challenging 
symptom that is commonly evaluated by primary care 
providers, gastroenterologists, and surgeons. The vast ma-
jority of these patients have a functional disorder. Chronic 
intractable or undiagnosed abdominal pain is defi ned 
by the presence of abdominal pain for at least 6 months 
without a specifi c diagnosis after an adequate evalua-
tion. Differentiating functional GI disorders from organic 
pathology is essential for clinical management. In the 
United States, it is estimated that the prevalence of chronic 
functional abdominal pain is 2%, and it occurs primarily 
in women.

 A. A careful, detailed history and physical examination 
are mandatory to direct further evaluation. Determining 
the pattern of pain, type of pain, and overall time course 
of the illness often leads to a systematic and reasonable 
evaluation. Also, specifi c details about the pain, such as 
location, characteristics, alleviating or aggravating fac-
tors, and chronology of events, often help to narrow a 
broad differential diagnosis. Associated symptoms, such 
as fever, chills, nausea, vomiting, jaundice, weight gain 
or loss, diarrhea, constipation, melena, hematochezia, 
change in the color of urine or stool, or change in the 
diameter of stool should be included in the history. In 
women, a menstrual history should be obtained.

 B. Biliary tract disease leads to intermittent acute pain that 
is usually localized to the right upper quadrant or the 
epigastric area that lasts for 15 minutes or a few hours. 
The pain may radiate to the back or scapula and is often 
associated with restlessness, sweating, or vomiting. Epi-
sodes are typically separated by weeks to months. A 
history of recurrent pancreatitis or excessive alcohol in-
take should raise the possibility of chronic pancreatitis. 
Upper GI symptoms can be related to ulcer or nonulcer 
dyspepsia. Postprandial abdominal pain may be related 
to underlying chronic intestinal ischemia, gastroparesis, 

intermittent intestinal obstruction, pancreatitis, or peptic 
ulcer disease. Features that suggest organic illness in-
clude unstable weight loss, fever, dehydration, electro-
lyte abnormalities, symptoms or signs of GI blood loss, 
anemia, and signs of malnutrition and abnormal physical 
fi ndings.

Routine laboratory testing is mandatory to evaluate 
for any underlying disease process. CBC, basal meta-
bolic panel (BMP), liver function tests, amylase, and 
urinalysis (including porphobilinogen in cases of sus-
pected acute intermittent porphyria) are needed. Stool 
analysis for leucocytes, ova, and parasites should be 
obtained as clinically indicated. Diagnostic imaging 
studies such as abdominal x-ray fi lms, abdominal ultra-
sonography, CT scan of the abdomen, upper GI series 
with small bowel follow-through, or MRI may be indi-
cated. Endoscopic studies, including upper, lower, cap-
sule endoscopy and endoscopic retrograde cholangio-
pancreatography (ERCP), are also performed according 
to each clinical setting.

 C. Chronic pain originating from the abdominal wall may 
be confused with visceral pain, often leading to extensive 
evaluation. Chronic abdominal wall pain may be related 
to nerve entrapment, radicular pain radiating from T 7 to 
T12 lesions, or referred pain from abdominal or thoracic 
lesions. Radicular pain across the abdomen may also be 
worse with movement and may be caused by irritation of 
the spinal nerve root from disc and vertebral body 
disease, a meningeal tumor, tabes dorsalis secondary to 
syphilis or diabetes, or postherpetic neuralgia. Treatment 
with a local anesthetic agent is effective for most patients 
with chronic abdominal wall and radicular pain, which 
can further confi rm the diagnosis.

 D. Pelvic pain can be from either GI or gynecologic 
causes. Common gynecologic sources of pelvic pain 
include ovarian and uterine tumors, chronic pelvic 
infl ammatory disease, and endometriosis.

(Continued on page 170)
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 E. Metabolic disorders may rarely be associated with ab-
dominal pain. These include acute intermittent por-
phyria, adrenal insuffi ciency, hypercalcemia, or hyper-
thyroidism, and hypothyroidism. Other rare causes 
include familial Mediterranean fever, hereditary angio-
edema, diabetic neuropathy, and carcinoid syndrome.

 F. Features suggesting irritable bowel syndrome (IBS) 
are pain for at least 12 weeks (not necessarily consecu-
tive) associated with bowel habit changes, no alarming 
features, and the absence of nocturnal symptoms. Pain 
relief with defecation, mucus in the stool, and sensa-
tion of incomplete evacuation are typical. Abdominal 
pain in IBS is usually a crampy sensation of variable 
intensity and periodic exacerbations. Functional ab-
dominal pain syndrome (FAPS) follows specifi c diag-
nostic characteristics. The Rome II criteria for func-
tional abdominal pain include at least 6 months of the 
following symptoms:

 • Continuous or nearly continuous abdominal pain
 • None or occasional relationship of pain with physio-

logic events
 • Some loss of daily functioning
 • Real pain (i.e., the pain is not feigned)
 • Insuffi cient criteria for other functional gastrointes-

tinal disorders that would explain abdominal pain
 G. Chronic mesenteric ischemia, also known as intestinal 

angina, is manifested by recurrent abdominal pain, 
which usually develops in patients with mesenteric 
atherosclerotic disease. Patients complain of dull, 
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crampy postprandial epigastric pain within the fi rst 
hour after eating. The pain subsides in the next couple 
of hours. Weight loss is seen in about 80% of the 
patients.

The goals of treatment in patients with chronic 
abdominal pain are to identify and manage the 
underlying cause. It is most important to delineate 
functional abdominal pain from serious disease 
processes. Management of patients with functional 
diseases often requires a multidisciplinary approach.
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NAUSEA AND VOMITING
Bipin Saud, MD, and Juan Diego Baltodano, MD

Nausea and vomiting are common and distressing symp-
toms that may result from various underlying causes. Nau-
sea is subjective and is commonly described as a sensation 
that precedes vomiting. Vomiting is a physical event that 
results in the rapid, forceful ejection of intestinal contents 
in retrograde fashion from the stomach via the mouth. 
Nausea and vomiting should be differentiated from other 
symptoms such as regurgitation, rumination, and bulimia. 
Regurgitation is a passive act by which food is brought back 
into the mouth without the abdominal and diaphragmatic 
muscular activity that characterizes vomiting. Acid regur-
gitation, for instance, is an important symptom of gastro-
esophageal refl ux. However, rumination is defi ned as chew-
ing and swallowing of regurgitated food that has come back 
into the mouth through a voluntary increase in abdominal 
pressure within minutes of eating or during eating. Rumi-
nation is commonly described among children with mental 
retardation and those with psychiatric illnesses, but now it 
is clear that it can occur in adults in the absence of either 
of these entities.

 A. The differential diagnosis of nausea and vomiting is 
extensive. Therefore, a careful and orderly approach 
to the evaluation and treatment of patients with nau-
sea and vomiting is needed for cost-effectiveness and 
to come to a correct diagnosis. When the patient is 
fi rst seen, the acuteness of the problem should be 
determined. If there is concern for mechanical ob-
struction, peritonitis, or perforation, the patient will 
need to be hospitalized. The patient may require 
treatment for dehydration and electrolyte abnormali-
ties. Could this be a self-limited viral gastroenteritis? 
A detailed history may give a clue to an offending 
medication.

Timing and description of vomiting may also give a 
clue to the diagnosis. Vomiting in the morning is typi-
cally related to pregnancy, uremia, alcohol ingestion, or 
increased intracranial pressure. The quality of vomiting 
may also be helpful. A feculent odor to the vomitus is a 
feature of intestinal obstruction suggestive of bacterial 
degradation of stagnant intestinal contents.

Associated symptoms such as abdominal pain, fe-
ver, diarrhea, or vertigo or a history of similar illness 
among family and friends may suggest the correct 
diagnosis. Abdominal pain preceding vomiting usu-
ally is suggestive of an obstructive process. Weight 
loss may indicate a malignant process, although a 
benign process such as gastric outlet obstruction 
from peptic ulcer disease may also cause weight loss. 
The presence of CNS symptoms such as headache, 

vertigo, neck stiffness, and focal neurologic defi cits 
suggests a central nervous cause of nausea and vom-
iting. A history of intermittent episodes of vomiting 
associated with a history of migraine suggests cyclic 
vomiting syndrome. Postoperative nausea and vomit-
ing (PONV) may complicate 11%–73% of surgical 
procedures. PONV is more common in women and 
younger patients and is more likely to occur after 
general anesthesia.

 B. Orthostatic blood pressures should be obtained to 
evaluate for signifi cant hypotension. A decrease in 
blood pressure without any change in pulse rate sug-
gests the presence of autonomic neuropathy. General 
examination may detect jaundice, lymphadenopathy, 
and occult blood in stool and features that may suggest 
thyrotoxicosis or Addison’s disease. Nausea and vomit-
ing may result in malnutrition and various defi ciency 
states. Examination of the abdomen is important. One 
should look for masses, abdominal distention, visible 
peristalsis, and abdominal or inguinal hernias. Assess-
ing for specifi c areas of abdominal tenderness is also 
important. Presence of a succussion splash helps iden-
tify gastric outlet obstruction or gastroparesis. Extremi-
ties should be examined for changes suggesting sclero-
derma or peripheral neuropathy. Fingernails should be 
inspected for fi ndings suggestive of self-induced vomit-
ing. Loss of dental enamel may indicate either recur-
rent vomiting as in bulimia or the consequence of gas-
troesophageal refl ux disease. Neurologic examination is 
also important, although it is often omitted. Examina-
tion of cranial nerves, funduscopic examination, and 
observation of the patient’s gait should be done. In ad-
dition, emetic injuries to the esophagus and stomach 
can also result from vomiting. Vomiting can lead to 
Mallory-Weiss lacerations and upper GI bleeding. 
Deeper lacerations in the esophagus can lead to free 
perforation (Boerhaave’s syndrome). Chronic vomiting 
can lead to dental erosions and caries. Purpura can ap-
pear after prolonged vomiting. These are pinhead-sized 
red macules on the face and upper neck (“mask phe-
nomenon”). These eruptions are probably related to 
suddenly increased intrathoracic pressure. Nausea and 
vomiting may occur in congestive heart failure from 
passive congestion of the liver and gut.

 C. Basic laboratory tests include a CBC, ESR, electrolytes, 
and standard chemistry profi les. In women 
of childbearing age, a pregnancy test must be done. 
Screening for thyroid function should be done. 
Metabolic causes of nausea and vomiting include ure-
mia, diabetic ketoacidosis, hyperparathyroidism, and 
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hypoparathyroidism. Serum drug levels may indicate 
toxicity in patients taking digoxin, theophylline, salicy-
lates, and many other drugs. Hyponatremia on initial 
blood tests may be a result of Addison’s disease. Meta-
bolic derangements can also result from vomiting. Hy-
pokalemia results from loss of potassium in the vomitus 
and most importantly from renal wasting from second-
ary hyperaldosteronism. Alkalosis also develops from 
loss of hydrogen ions in the vomitus, shift of extracel-
lular hydrogen ions into cells caused by cellular potas-
sium defi ciency, and secondary hyper  aldosteronism. If 

the clinical presentation is suggestive of mechanical 
obstruction, upright and supine abdominal x-rays should 
be obtained.

 D. Recent studies suggest that CT scanning may be the 
technique of choice for the detection and localization 
of intestinal obstruction. In addition, it may also iden-
tify abdominal masses and pancreatic, hepatobiliary, or 
retroperitoneal pathology. Small bowel follow-through 
(SBFT) is accurate in the presence of high-grade ob-
struction but may fail to detect low-grade obstruction 
and smaller mucosal lesions.

Patient with NAUSEA AND VOMITTING
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 E. All medications (both prescription and over the coun-
ter), dietary supplements, potential toxin ingestions, 
and environmental toxic exposures should be consid-
ered as possible etiologies.

 F. Any condition associated with increased intracranial 
pressure can produce vomiting, with or without as-
sociated nausea, by activation of the brainstem struc-
tures mediating vomiting. Pregnancy is the most 
common endocrinologic cause of emesis, occurring 
in approximately 70% of women during the fi rst 
trimester.

 G. Focal lesions involving the brainstem and posterior fossa 
may cause and present as nausea and vomiting, as may 
seizure disorders and migraine. Cyclic vomiting, also 
referred to as “abdominal migraine,” is a rare syndrome. 
It is characterized by discrete episodes of nausea and 
vomiting with asymptomatic periods in between and is 
often associated with migraine headaches and motion 
sickness. Mean age of onset is 5 years, and it demon-
strates a female predominance. Cyclic vomiting has re-
cently been reported among adults and is postulated to 
result from disordered pituitary prostaglandin release.

 H. Electrogastrography (EGG) is performed by placing 
electrodes over the abdominal skin and recording the 
frequency and regularity of gastric myoelectrical activ-
ity in the fasting state and after a test meal. Gastric 
dysrhythmias have been observed in patients with idio-
pathic and diabetic gastroparesis, nausea of pregnancy, 
and motion sickness. Gastric dysrhythmias have been 
recorded on occasion in those with unexplained nausea 
and vomiting in the absence of altered gastric empty-
ing. MRI of the brain should be considered also in 
those with chronic unexplained nausea and vomiting. 
Once common organic causes and GI dysmotility have 
been excluded, consider psychogenic vomiting as a 
possibility.

Treatment of vomiting should begin with restora-
tion of normal fl uid and electrolyte balance. If possible, 
underlying causes should be treated. When the specifi c 
cause of vomiting cannot be determined, antiemetic 
agents should be used to suppress the symptoms. Sco-
polamine is used as a transdermal patch principally 
for prophylaxis and treatment of motion sickness. 
However, other anticholinergic side effects are not un -
common. Antihistamine drugs with histamine 1 (H1) 

receptor antagonists have central antiemetic proper-
ties. H1 receptor antagonists (meclizine or prometha-
zine) are useful in treatment of motion sickness and 
vestibular disturbances. Neuroleptic agents (e.g., pro-
chlorperazine, chlorpromazine, and haloperidol) are 
effective in treating nausea and vomiting induced by 
medications, radiation, or gastroenteritis. Prokinetic 
agents that are useful in the treatment of nausea and 
vomiting include dopamine 2 (D2) receptor antago-
nists, selective 5-HT3 receptor antagonists, and motilin 
receptor agonists. Metoclopramide, a D2 receptor an-
tagonist, is useful in treating chemotherapy-induced 
emesis, gastroparesis, or pseudoobstruction. Domperi-
done is another selective dopamine antagonist with 
fewer side effects because it does not cross the blood-
brain barrier. Selective 5-HT3 receptor antagonists 
such as ondansetron and granisetron are effective in 
controlling chemotherapy-induced emesis refractory 
to conventional therapy. Erythromycin has been shown 
to accelerate gastric emptying in patients with diabetic 
gastroparesis. It acts on motilin receptors on GI 
smooth-muscle membranes; this effect is unrelated to 
antibiotic properties. Corticosteroids, especially dexa-
methasone, have been used in combination with other 
agents such as metoclopramide and ondansetron in the 
treatment of chemotherapy-related nausea and vomit-
ing, acting perhaps by reducing prostaglandin forma-
tion. Benzodiazepines such as lorazepam and diazepam 
have also been shown to be effective in the treatment 
of chemotherapy-related nausea and vomiting. Gastric 
pacing can be considered in patients with intractable 
nausea and vomiting related to gastroparesis.
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ANOREXIA
M. Angelo Trujillo, MD

 A. Anorexia (loss of appetite) often is clinically diffi cult to 
differentiate from weight loss without an effect of ap-
petite. However, the diagnostic considerations and 
workup usually are the same for both clinical prob-
lems. Perform a careful history and physical examina-
tion, including medication history, social history, and 
psychological screening examination. The causes of 
anorexia and weight loss may be divided into fi ve major 
groups: (1) medical conditions, (2) psychological con-
ditions, (3) social factors, (4) age-related factors, and 
(5) anorexia nervosa and related eating disorders.

 B. A medication and treatment profi le on patients with 
anorexia is of utmost importance because it can identify 
an easily treated cause. The medications listed are com-
monly associated with anorexia, especially in elderly 
patients. Therapeutic measures such as radiotherapy 
(RT) to the mouth or neck region can alter taste and 
smell and depress appetite.

 C. Perform a head CT or MRI scan in patients who have 
anorexia with suspected CNS disease. Symptoms of vi-
sual disturbance, headaches, or signs of increased intra-
cranial pressure (e.g., papilledema or cranial nerve in-
volvement) should alert one to a potential CNS cause. 
Consider CNS tumors, especially hypothalamic tumors.

 D. Several GI disorders can cause anorexia and/or weight 
loss. Malabsorption syndromes can mimic eating disor-
ders (e.g., parasitic diseases, infl ammatory bowel dis-
ease, celiac sprue, pancreatic insuffi ciency). Laboratory 
fi ndings that can help differentiate organic disease from 
eating disorders are leukocytosis, steatorrhea, fever, 
hematochezia, and histologic or radiographic fi ndings 
typical of certain GI disease states. Malignancy involv-
ing the GI tract can cause weight loss by several mech-
anisms: oral cavity pain or swallowing diffi culty, esopha-
geal obstruction or motility problems, gastric outlet 
obstruction, bowel obstruction, biliary disease, pancre-
atitis, mesenteric ischemia, and abdominal pain. Dis-
tant metastases of GI malignancies also can produce 
anorexia or weight loss by several mechanisms.

 E. Social and cultural factors play an important role in 
the attitudes and behaviors of eating and body im-
age. These factors are important components in the 

complex etiology of eating disorders. Other factors, 
such as diffi culty with food acquisition and social 
isolation, can be important in some patients, espe-
cially the elderly.

 F. Dementia and depression may cause signifi cant weight 
loss. These are more commonly seen in the elderly and 
are important considerations because these disorders 
are potentially treatable. All cases of depression should 
be treated and reversible causes for dementia should 
be sought. Alcoholism is a common cause of anorexia 
and weight loss. Obtain a careful alcohol and drug 
abuse history in all cases.

 G. Normal physiologic changes in the elderly may cause 
anorexia and weight loss. Hypogeusia (diminished 
sense of taste) and decreased olfactory function may 
result in food being less desirable. Visual and hearing 
problems may interfere with the usual mealtime social-
ization and may cause social isolation. Visual disorders 
and other physical disabilities may interfere with food 
preparation.

 H. Anorexia nervosa and bulimia nervosa are eating disor-
ders that affect 1%–4% of women and are rarely found 
in men. These disorders usually are diagnosed in the 
second or third decades, but reports of diagnosis in 
older persons are increasing. Anorexia nervosa and 
bulimia nervosa result from complex interactions of 
physiologic, psychological, and sociocultural dysfunc-
tion. Diagnostic criteria for these eating disorders used 
by most authors are those found in the DSM-IV of the 
American Psychiatric Association. Patient history re-
veals intense fear of fatness, disturbed perception of 
body image, and an obsessional desire to lose weight. 
Patients with bulimia nervosa classically have binge 
eating commonly associated with self-induced vomit-
ing, abuse of cathartics or diuretics, and fear of loss of 
control over eating. Treatment of these disorders is 
complex and should follow a team approach, with a 
primary care physician managing medical care and 
coordinating treatment by psychiatric/psychological 
and nutritional consultants. Many medical complica-
tions may result from eating disorders; treatment of 
these should have priority. 
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DYSPHAGIA
Philip E. Jaffe, MD

 A. The term dysphagia is used to describe a sense of food 
sticking in the throat or diffi culty swallowing. It can re-
sult from (1) abnormalities in preparing or delivering 
the food bolus to the esophagus (transfer or oropharyn-
geal dysphagia), (2) structural abnormalities of the 
esophagus (e.g., benign strictures, malignancy-related 
obstruction), (3) compression by extrinsic structures 
(e.g., the left atrium, aortic aneurysm, lymphadenopa-
thy, tumors), or (4) motility disturbances of the esopha-
gus (achalasia or diffuse esophageal spasm). Obtaining a 
detailed history is the fi rst and perhaps most important 
step in evaluating dysphagia. Complaints isolated to 
solid food usually suggest esophageal obstruction, 
whereas liquid dysphagia is more often seen with motil-
ity disorders. Similarly, diffi culty initiating a swallow or 
diffi culty associated with nasal regurgitation in the set-
ting of a recent cerbrovascular accident (CVA), Parkin-
son’s disease, or amyotrophic lateral sclerosis strongly 
suggests a problem with oropharyngeal neuromuscular 
coordination. Long-standing intermittent solid food dys-
phagia in an otherwise healthy individual is commonly 
seen with benign rings, whereas new onset of progres-
sive solid food dysphagia associated with weight loss is 
more often seen with malignancy or tight infl ammatory 
strictures. Recently it has become recognized that young 
adults who present with food impactions may have a 
distinct condition (allergic eosinophilic esophagitis) that 
requires a high level of clinical suspicion to diagnose and 
treat appropriately. In patients with a history or tempo-
ral medical history to suggest an oropharyngeal or motil-
ity disorder, the evaluation may begin with a barium 
esophagram or modifi ed barium swallow. Because of the 
relative insensitivity of barium studies in detecting 
esophageal mucosal disease, esophagogastroduodenos-
copy (EGD) should be part of the evaluation of any pa-
tient with the complaint of dysphagia.

 B. When endoscopy is performed and a specifi c etiology 
for dysphagia is determined, diagnosis-specifi c treat-
ment is undertaken. Strictures may be dilated with 
rubber or polyethylene bougies and balloon catheters. 
Active esophagitis and peptic strictures are treated 
with antisecretory agents, including H2-receptor an-
tagonists and proton pump inhibitors. Occasionally 
severe refl ux disease can cause dysphagia without ana-
tomic obstruction. Options for treating obstructing 
esophageal cancers include laser photocoagulation, 
radiation therapy, chemotherapy, alcohol injection, and 
stenting. Their application depends on the extent and 
location of the tumor and the condition of the patient.

 C. If the EGD results are normal, a motility disturbance or 
subtle esophageal ring should be suspected. Again, his-
tory is usually helpful, but esophageal manometry and 
barium esophagography with ingestion of a barium-
soaked marshmallow, cookie, or pill can establish the eti-
ology and exclude such treatable conditions as achalasia.

 D. Abnormalities in the preparation and passage of the 
food bolus from the tongue to the pharynx and then 
into the esophagus (transfer dysphagia) are most com-
monly seen with acute CVAs or progressive neurologic 
disorders (see section A). The dysfunction may slowly 
improve over several weeks following a CVA, and tem-
porary nasogastric feeding or placement of a gastros-
tomy tube may be needed. In patients with progressive 
neurologic disorders and oropharyngeal dysphagia, re-
ferral to a speech pathologist for specifi c directions on 
the optimal food consistency and neck position to fa-
cilitate swallowing can be useful. However, many pa-
tients will ultimately require gastrostomy tube place-
ment for enteral feeding.

 E. Abnormalities in esophageal peristalsis and lower esoph-
ageal sphincter (LES) pressure and coordination with 
peristalsis are known as motility disorders. Measurement 
of the esophageal intraluminal pressures via manomet-
ric probes may defi ne (1) achalasia—aperistalsis of 
the esophageal body and incomplete LES relaxation; 
(2) diffuse esophageal spasm—intermittent, simultane-
ous contractions; (3) nutcracker esophagus—high-
amplitude esophageal contractions; and (4) nonspecifi c 
motility disorder—nontransmitted, triple-peaked, or si-
multaneous contractions that do not meet criteria for the 
other defi ned motility disturbances. The frequent asso-
ciation of chest pain with liquid dysphagia in patients 
with motility disturbances may be the most dominant 
and disturbing symptom. Treatment of achalasia with 
forceful pneumatic balloon dilation is effective in 60%– 
95% of patients but is complicated by esophageal perfo-
ration in 2%–5% of cases. Botulinum toxin injection into 
the LES may provide a relatively short-lived but less 
risky alternative. Other measures, including serial tradi-
tional bougienage, nitrates, and calcium channel block-
ers, may provide some temporary but generally less ef-
fective relief. Surgery (Heller myotomy) provides relief 
in !90% of patients when performed by an experienced 
surgeon. The treatment of symptoms related to other 
motility disorders is more diffi cult because the effect of 
nitrates and calcium channel blockers is generally less 
consistent. Low-dose tricyclic antidepressants may pro-
vide effective symptom relief for these patients.
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 F. If esophagagoscopy and manometry are normal and 
symptoms persist, consider extraesophageal extrinsic 
compression by masses or adjacent structures. Barium 
esophagography may be more useful than endoscopy 
in this scenario. Mediastinal tumors, left atrial or tho-
racic aortic enlargement, and osteophytes from cervi-
cal degenerative disease are the most common causes.

 G. In a substantial number of patients the evaluation 
yields no specifi c diagnosis. It is important to confi rm 
the precise nature of symptoms to be certain the other 
symptoms are not being confused with true dysphagia. 
This would include the sense of a constant “lump in 
the throat” (“globus”) or postinfl ammatory sensitivity 
that could create symptoms interpreted as dysphagia. 
In the remaining patients, the symptoms may be re-
lated to emotional or psychiatric disorders or may be 
part of a more complex functional gastrointestinal dis-
turbance (global visceral sensitivity).
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HEARTBURN
Richard E. Sampliner, MD

 A. Heartburn is the leading symptom of gastroesophageal 
refl ux disease (GERD). It is a substernal sensation of 
burning that radiates orad and usually refl ects the pres-
ence of gastric content in the esophagus.

 B. Proton pump inhibitor (PPI) therapy is the most effec-
tive kind of therapy to relieve symptoms of GERD. At 
the same time PPI therapy is effective in healing the 
erosive esophagitis that occurs in a minority of patients 
who present with heartburn.

 C. Step-down treatment is a way to defi ne the lowest level 
of therapy that will provide symptom relief for a pa-
tient. The dose of PPI maybe reduced to every other 
day, or an H2-receptor antagonist may be initiated.

 D. The alarm symptoms and signs of GERD include dys-
phagia (diffi culty swallowing), weight loss, and anemia. 
These fi ndings warrant immediate endoscopy to look 
for complications that need prompt attention, such as 
esophageal stricture, esophageal ulcer, and cancer.

 E. Most patients with GERD have satisfactory symptom 
control with PPI therapy; a subgroup require twice-
daily dosing.

 F. Maintenance PPI therapy is whatever dose of PPI that 
controls the patient’s symptoms. It is often necessary 
to maintain a PPI indefi nitely in order to control the 
symptoms and mucosal disease of the patient with 
GERD. It is important to recognize that the contem-
porary indication for laparoscopic fundoplication is 
not the failure of medical therapy but rather the 
symptomatic response of the patient to a PPI. Pa-
tients who are maintained on a PPI with relief but 
who still have residual regurgitation indicating vol-
ume refl ux are appropriate candidates for laparo-
scopic fundoplication.

 G. Initiate 24-hour pH monitoring for patients who fail 
PPI twice-daily therapy. The goal is to see if there is 
still abnormal distal esophagus acid exposure. The ma-
jority of patients will in fact have a normal 24-hour pH 
study. However, if the duration of low pH in the distal 
esophagus is still elevated, an increased dosing of the 
PPI is appropriate.

 H. Upper endoscopy is a consideration in any patient 
with chronic heartburn. Even if the patient’s symp-
toms are controlled with a PPI, the duration of heart-
burn should be counted from the onset of refl ux 
symptoms through the course of PPI therapy. Patients 
most likely to have Barrett’s esophagus, according to 
our current understanding, include older white males 
with chronic refl ux. Unfortunately, we now recognize 
that a signifi cant group of patients with Barrett’s 
esophagus lack refl ux symptoms.
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NONCARDIAC CHEST PAIN
M. Brian Fennerty, MD

 A. Chest pain causes anxiety because of the possibility of 
cardiac disease. Coronary disease should be excluded 
before investigating esophageal causes of chest pain. 
Although microvascular angina is possible with normal 
coronary arteries, it is not common. More than 600,000 
patients a year undergo cardiac catheterization, and 
one third have normal coronary arteries. Thus, 
!150,000 patients per year may require evaluation for 
noncardiac chest pain. Esophageal disorders may cause 
cardiac-type chest pain in up to 50% of these patients. 
Associated symptoms of dysphagia, odynophagia, or 
heartburn are suggestive of an esophageal source but 
are often absent.

 B. Endoscopy is often used initially to exclude structural 
or mucosal abnormalities such as erosive esophagitis, 
esophageal strictures/tumors, achalasia, hiatal hernia, 
and gastric ulcers. Although the diagnostic yield is low, 
this can be an important test for excluding complicated 
esophageal disease.

 C. Of patients with normal coronary arteries and cardiac 
chest pain, 35%–50% have gastroesophageal refl ux 
disease (GERD). This may or may not be manifested 
by erosive esophagitis. Therefore, a normal endoscopic 
result does not exclude refl ux, and refl ux may cause 
cardiac-type chest pain without symptoms of dysphagia 
or heartburn. In addition, acid perfusion of the esopha-
gus not only lowers the threshold for myocardial isch-
emia but may induce this condition. The most sensitive 
test for documenting GERD is ambulatory pH moni-
toring, which allows correlation of chest pain events 
with refl ux events. Another commonly used “diagnos-
tic” test is a 2- to 4-week therapeutic trial with a proton 
pump inhibitor (omeprazole or lansoprazole) at a high 
dosage. Resolution of chest pain implies that it was 
caused by acid (e.g., refl ux); appropriate therapy can 
then be prescribed, although the accuracy of this test 
has recently been questioned. An etiologic association 
can be assumed if cardiac-type chest pain is temporally 
related to refl ux. Unfortunately, pH monitoring is not 
widely available.

 D. Motility disorders of the esophagus account for car-
diac-type chest pain in 5%–38% of patients evaluated 
in noncardiac chest pain series. Manometry measures 
the pressure and function of the lower esophageal 
sphincter and the motility of the esophageal body. 
Most motility abnormalities are intermittent and may 
be missed during manometry. In addition, the motility 

abnormality rarely is accompanied by chest pain dur-
ing the study. High-pressure peristaltic contractions 
(nutcracker esophagus) are the most common motility 
disorder diagnosed in patients with chest pain (up to 
30%), followed by nonspecifi c motility disorders 
(20%–30%), diffuse esophageal spasm (5%–10%), and 
achalasia (2%–3%). Unless chest pain occurs with the 
observed motility disturbance, causation cannot be 
assumed.

 E. If motility testing is nonspecifi c or nondiagnostic, 
provocative testing may be done. Provocative testing is 
based on the hypothesis that the esophagus is hyper-
sensitive to normal or physiologic stimuli and that 
chest pain is simply an altered or heightened percep-
tion of these stimuli. Most patients with noncardiac 
chest pain have personality traits similar to those of 
patients with irritable bowel syndrome (i.e., they are 
anxious, depressed, hypochondriacal, and neurotic), 
and one third meet diagnostic criteria for panic disor-
der. Provocative tests include perfusing the distal 
esophagus with acid (Bernstein test), intravenous infu-
sion of a cholinergic agent (Tensilar), or infl ation of a 
balloon in the esophagus (balloon distention). Repro-
duction of cardiac-type pain is considered diagnostic of 
an esophageal source of the pain.
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BELCHING
Gregory L. Eastwood, MD

 A. Belching, burping, and eructation have roughly the 
same meaning and refer to the passage of gas from the 
stomach or esophagus through the mouth. In some 
patients, belching is the only symptom. In others, 
belching may be accompanied by abdominal discom-
fort, chest pain, or the passage of excess fl atus. All 
people swallow air in variable amounts, and all people 
belch from time to time.

 B. Most patients who complain of belching swallow ex-
cess amounts of air. In fact, they may unwittingly take 
air into the esophagus before each belch that then is 
eructated. This practice may be associated with psy-
chological stress or is thought by some patients to re-
lieve other abdominal symptoms. Some patients may 
improve simply by being made aware of the cause of 
belching and given reassurance that they are otherwise 
well. Avoidance of gum chewing and carbonated bev-
erages also is helpful.

 C. Occasionally, belching is a sign of organic disease. If 
the gastric outlet is obstructed partially by peptic dis-
ease or carcinoma, swallowed air cannot pass into the 
bowel and eructation may develop, sometimes accom-
panied by abdominal pain and vomiting. For unex-
plained reasons, patients who have symptomatic gall-
stones may complain of belching. Finally, belching of 
feculent-smelling gas may indicate prolonged gastric 
stasis or a gastrocolic fi stula that has developed from a 
carcinoma of the stomach or transverse colon.

 D. Upper GI x-ray series or upper GI endoscopy is used 
to evaluate the stomach for partial gastric outlet ob-
struction and in rare cases may indicate a gastrocolic 

fi stula complicating a gastric carcinoma. In general, 
because gastric outlet obstruction or a carcinoma that 
is large enough to erode into the colon is likely to be 
diagnosed by an upper GI x-ray series, that study is the 
appropriate fi rst step in the diagnostic evaluation of 
belching. However, in some patients with peptic dis-
ease who have a small ulcer or have erosions and gas-
tritis, the upper GI x-ray series may be nondiagnostic. 
In these patients, an upper GI endoscopy may be nec-
essary to confi rm the diagnosis.

 E. The diagnosis of gallstones and gallbladder disease usu-
ally is made by ultrasonography of the upper abdomen.

 F. Perform a barium enema if the patient belches foul-
smelling gas and if the question of a gastrocolic fi stula 
remains after a nondiagnostic upper GI x-ray series or 
endoscopy.

 G. Testing gut motor function may help diagnose a motil-
ity disorder, neuropathy, or systemic disease, such as 
scleroderma.
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DYSPEPSIA
Bipin Saud, MD, and Juan Diego Baltodano, MD

 A. Dyspepsia is defi ned as chronic or recurrent pain or 
discomfort centered in the upper abdomen, mainly in or 
around the midline as opposed to the right or left hypo-
chondrium (Rome II criteria). Discomfort is character-
ized by or associated with fullness, early satiety, bloating, 
or nausea. Dyspepsia may or may not be related to eat-
ing meals. The annual prevalence of recurrent dyspepsia 
is approximately 25% over a 3- to 12-month period. If 
frequent heartburn is included in dyspeptic symptoms, 
the prevalence exceeds 40%.

The physical examination is usually normal except 
for mild epigastric tenderness. Examination should as-
sess for GI blood loss, jaundice, abdominal mass or or-
ganomegaly, and signs of malabsorption. Screening 
laboratory tests include CBC and general biochemis-
tries, including liver function tests and amylase. Addi-
tional studies may include stool inspection for parasites, 
abdominal radiography (for obstruction, calcifi cations), 
and gastroduodenal motility studies.

Dyspepsia can be caused by a number of disorders. 
Functional (idiopathic) dyspepsia, also referred to as 
nonulcer dyspepsia, accounts for up to 60% of cases. 
Gastroduodenal ulcer disease is found in approximately 
15%–25% of patients with dyspepsia but cannot be ac-
curately distinguished from functional dyspepsia based 
on the symptom pattern. Atypical gastroesophageal re-
fl ux disease accounts for 5%–15% of cases. The pres-
ence of gastroesophageal refl ux disease (GERD) is im-
portant to identify because the treatment of this disorder 
differs from the treatment of other causes of dyspepsia. 
Gastric or esophageal cancer is present in !2% of cases 
with dyspepsia. Biliary tract disease is a rare cause of 
chronic dyspepsia. Association between gallstones and 

dyspepsia should be made cautiously to avoid unneces-
sary cholecystectomy because gallstones may silently 
coexist in patients with dyspepsia.

 B. NSAIDs can cause dyspepsia, and their use should 
be discontinued. Other medications that commonly 
cause dyspepsia include potassium supplements, iron, 
antibiotics (especially macrolides, sulfonamides, met-
ronidazole), digitalis, corticosteroids, niacin, gemfi -
brozil, narcotics, colchicine, quinidine, estrogens, and 
theophylline.

 C. Gastroesophageal malignancy is an uncommon cause 
of chronic dyspepsia. In addition to age older than 
45–55 years, alarm symptoms such as weight loss, per-
sistent vomiting, dysphagia, anemia, hematemesis, pal-
pable abdominal mass, family history of upper GI 
carcinoma, and previous gastric surgery raise the sus-
picion of gastric malignancy and should lead to prompt 
endoscopy. Referral for upper endoscopy is always in-
dicated in older patients presenting with new-onset 
dyspepsia.

 D. It is recommended that young patients with dyspepsia 
without any alarm features undergo a noninvasive Heli-
cobacter pylori test such as H. pylori breath or stool 
test. The rationale for testing for H. pylori in patients 
with dyspepsia is based on peptic ulcer disease as the 
etiology of a minority of cases of chronic dyspepsia. If 
H. pylori infection is present, then an empiric trial of 
H. pylori eradication treatment is recommended. A 
2- to 4-week trial of an antisecretory agent is recom-
mended for patients with negative H. pylori results. 
Endoscopy is recommended for all patients whose 
symptoms persist or who relapse after empirical 
therapy.

(Continued on page 188)
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 E. Patients who fail to respond to empiric therapeutic ap-
proaches should also undergo endoscopy. The majority 
of patients will be diagnosed as having functional dys-
pepsia. These patients may respond to reassurance and 
if necessary a course of antisecretory or prokinetic 
therapy. If symptoms persist, other treatments may 
include behavioral therapy, psychotherapy, or antide-
pressant therapy.

 F. Functional dyspepsia, the most common type of dyspep-
sia encountered in clinical practice, is defi ned as follows: 
at least 12 weeks, which need not be consecutive, within 
the preceding 12 months of (1) persistent or recurrent 
dyspepsia (pain or discomfort and centered in the upper 
abdomen); (2) no evidence of organic disease (including 
upper GI endoscopic examination) that is likely to ex-
plain symptoms; and (3) no evidence that dyspepsia is 

exclusively relieved by defecation or associated with the 
onset of a change in stool frequency or stool form (i.e., 
not irritable bowel syndrome [IBS]).
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JAUNDICE
Juan Diego Baltodano, MD, and Bipin Saud, MD

Jaundice is defi ned as the presence of yellow discoloration 
of the skin, sclerae, and mucous membranes. This clinical 
fi nding results from an elevated serum bilirubin concentra-
tion. In general, jaundice is not evident until serum biliru-
bin concentration exceeds 3 mg/dl. A sequential approach 
for the diagnosis of jaundice is recommended, which 
should include a careful history, physical examination, and 
screening laboratory studies. Once a differential diagnosis 
is formulated, adequate testing should be directed toward 
establishing a possible diagnosis.

 A. A detailed history must include an assessment of 
patients’ risks factors for intrinsic liver disease, active 
systemic and abdominal symptoms, medications (in-
cluding herbs and over-the-counter medications), alco-
hol consumption, comorbid conditions, prior biliary 
surgery, and the presence of hereditary liver disease. 
Physical examination may reveal clues toward a spe-
cifi c condition. For example, high fever or right upper 
quadrant tenderness suggests cholangitis. Also a pal-
pable gallbladder or a mass may indicate obstructive 
jaundice from a neoplasm. Intrinsic liver disease is 
suggested by the presence of ascites; splenomegaly; 
prominent abdominal veins (consistent with portal 
hypertension); and signs of chronic liver disease such 
as spider angiomas, asterixis, and gynecomastia. Initial 
laboratory studies include serum aspartate and alanine 
aminotransferase levels (AST, ALT), alkaline phospha-
tase levels, prothrombin time, albumin levels, and 
CBC. It is not possible to differentiate intrahepatic 
from extrahepatic cholestasis on the basis of the serum 
level of alkaline phosphatase.

 B. Initial evaluation of hyperbilirubinemia should deter-
mine whether the process is secondary to conjugated 
(direct) or unconjugated (indirect) bilirubin predomi-
nance. In isolated and asymptomatic mild elevation of 
unconjugated bilirubin, the patient should be evalu-
ated for hemolytic disorders, hereditary disorders 
of bilirubin metabolism such as Gilbert’s or Crigler-
Najjar syndrome, and medication-induced disorders 
(e.g., rifampin).

 C. An increase in conjugated bilirubin concentration with 
abnormal levels of aminotransferases and/or alkaline 

phosphatase may result from either a hepatocellular 
cause or the presence of extrahepatic biliary obstruction.

 D. Hepatic imaging often complements the fi ndings of the 
patient’s history, physical examination, laboratory studies, 
and overall clinical presentation. Imaging studies are in-
dicated to confi rm the presence or the absence of biliary 
obstruction. Different accepted modalities to evaluate 
the biliary system include ultrasonography, CT scan of 
the abdomen, magnetic resonance cholangiopancreatog-
raphy (MRCP), endoscopic ultrasonography, endoscopic 
retrograde cholangiopancreatography (ERCP), and per-
cutaneous transhepatic cholangiography (PTC). Nuclear 
imaging of the biliary tree that measures hepatic uptake 
of radiolabeled derivatives of iminodiacetic acid (e.g., 
HIDA) is not sensitive enough to justify its use in the 
evaluation of jaundice.

Even if the clinical suspicion for biliary obstruction is 
thought to be low, evaluating liver parenchyma is as 
important as excluding that remote possibility of biliary 
obstruction. In that case, obtaining a CT scan or ultra-
sound of the abdomen might be an appropriate diagnos-
tic tool. However, if dilated bile ducts are seen, direct 
imaging modalities such as MRCP, ERCP, or PTC 
should be obtained. Altogether, the sensitivity and spec-
ifi city of these tests is 89%–100%.

 E. If there is no clinical evidence of biliary obstruction, 
evaluation for underlying liver disease is mandatory. 
Obtain the appropriate screening studies, including vi-
ral serologies (hepatitis B and C, acute hepatitis A), 
serum levels of iron, transferrin saturation and ferritin 
(for hemochromatosis), antimitochondrial antibodies(for 
primary biliary cirrhosis), antinuclear antibodies, anti–
smooth-muscle antibodies and serum electrophoresis 
(for autoimmune hepatitis), and alpha-1-antitrypsin ac-
tivity (alpha-1-antitrypsin defi ciency). A liver biopsy 
may be needed to confi rm a diagnosis if the previously 
mentioned serology testing is negative.

 F. Once a biliary obstruction is established, therapy is 
directed toward the relief of the mechanical obstruc-
tion. Available endoscopic and radiologic therapies 
include sphincterotomy, balloon dilation, and stents 
and drains placement. The optimal strategy depends 
on the location and the type of obstructing lesion.
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ASCITES
Bipin Saud, MD, and Juan Diego Baltodano, MD

The most common cause of ascites is cirrhosis, which ac-
counts for approximately 80% of cases. Patients with asci-
tes should be extensively questioned regarding risk factors 
for liver disease. Cancer is the cause in about 10% of cases. 
Other causes include heart failure, tuberculosis, dialysis, 
and pancreatic diseases. Rare causes include surgery or 
trauma to the lymphatics, chlamydia peritonitis, nephrotic 
syndrome, systemic lupus erythematosus, myxedema, and 
AIDS-related infections.

The accuracy of physical fi ndings is variable, depending 
on the amount of fl uid present, technique, and clinical set-
ting (may be diffi cult in patients who are obese). The ab-
sence of fl ank dullness is the most accurate predictor 
against the presence of ascites. Approximately 1500 ml of 
fl uid has to be present for fl ank dullness to be detected. 
When fl ank dullness is detected, it is useful to see if it 
shifts with rotation of the patient (i.e., shifting dullness). 
Ultrasound is helpful when physical examination is not 
defi nite.

 A. All patients with new-onset ascites should undergo ab-
dominal paracentesis. Abdominal paracentesis is the 
most rapid and cost-effective method of diagnosing the 
cause of ascites and determining whether fl uid is in-
fected. All patients with decompensated liver disease 
with ascites should undergo paracentesis to rule out 
spontaneous bacterial peritonitis. In addition, all pa-
tients with fever, abdominal pain or tenderness, mental 
status changes, ileus, or hypotension should undergo 
paracentesis to rule out infection. Peripheral leukocyto-
sis, acidosis, and worsening renal function are other 
indications to perform abdominal paracentesis in pa-
tients with ascites.

 B. Serum-to-ascites albumin gradient (SAAG) accurately 
identifi es the presence of portal hypertension and is 
more useful than the protein-based exudate/transudate 
concept. Calculating the SAAG involves measuring the 
albumin concentration of serum and ascitic fl uid spec-
imens obtained on the same day and subtracting the 
ascitic fl uid value from the serum value. If the SAAG 
is !1.1 g/dl, the patient has portal hypertension or 
high albumin gradient ascites.

 C. Initial tests on ascitic fl uid include cell count and 
differential, total protein, and SAAG. If infection 
is suspected, fl uid should be cultured at the bedside in 
blood culture bottles. Other tests include glucose, 

lactate dehydrogenase (LDH), Gram stain, and amy-
lase concentration. Cytology, tuberculosis smear and 
culture, triglyceride, and bilirubin concentration 
should be performed as indicated.

 D. An absolute polymorphonuclear (PMN) count !250 
cells/mm3 is the most sensitive and rapid way of detect-
ing spontaneous bacterial peritonitis (SBP). Antibiotics 
should be considered in any patient with a PMN count 
of 250 cells/mm3. SBP is a preventable cause of death 
in patients with cirrhosis and ascites. Hence, prompt 
detection and treatment are very important.

 E. Patients with high SAAG ascites (portal hypertension) 
usually are responsive to salt restriction and diuretics. 
Fluid loss and weight change are related directly to so-
dium balance in patients with portal hypertension–
related ascites. Dietary sodium is restricted to 2 g/day 
or 88 mmol/day. Fluid restriction is not necessary in 
treating patients with cirrhosis and ascites unless the 
serum sodium is "120 mmol/L. The usual diuretic 
regimen for cirrhotic ascites consists of spironolactone 
100 mg and furosemide 40 mg. If this dose is ineffective 
in increasing urinary sodium or decreasing body weight, 
the doses of both medications should be increased si-
multaneously as needed at a 100:40 ratio (e.g., spirono-
lactone 200 mg plus furosemide 80 mg, then 300 mg 
plus 120 mg, and fi nally 400 mg plus 160 mg). A single 
large-volume paracentesis followed by diet and diuretic 
therapy is appropriate for patients with tense ascites. 
Patients who are diuretic sensitive preferably should 
be treated with sodium restriction and oral diuretics 
rather than with serial paracentesis. Liver transplanta-
tion should be considered in patients with cirrhosis and 
ascites. Serial therapeutic paracentesis or transjugular 
intrahepatic portasystemic stent (TIPS) may be per-
formed in patients with refractory ascites.

 F. Peritoneal carcinomatosis is the most common cause 
of low albumin–gradient ascites (SAAG "1.1 g/dl). 
Ascites caused by tuberculous peritonitis are treated 
by antituberculous therapy. Pancreatic ascites may 
resolve spontaneously, require endoscopic stent place-
ment in the pancreatic duct or operative intervention, 
or respond to treatment with somatostatin. Chlamydia 
peritonitis is treated with tetracycline. Ascites caused 
by lupus serositis may respond to glucocorticoids. 
Dialysis-related ascites may respond to aggressive 
dialysis.



193

Patient with ASCITES

A Abdominal paracentesis

Transparent yellow
or crystal clear 
or cloudy yellow

Gross 
appearance
of fluid

Special testing or
cell count correction

WBC count
(cells/mm3)

PMN count
(cells/mm3)

SAAG (g/dl)

Bloody

"250

TP
"2.5 g/dl

Uncomplicated
cirrhotic ascites

Ultrasound
and/or liver biopsy

TP, Total protein.

24-hr
urine protein
excretion

Clinical
response to
antibiotic

Upright
abdominal
film, water-
soluble gut
contrast
studies

Consideration of
surgical intervention 
if gut rupture is
documented

Pancreatic
protocol—
abdominal CT

Search for
primary tumor

Mycobacterial
growth on
culture of
laparoscopic
biopsy of
peritoneum

Antituberculous
Therapy

Chest roentgenogram
and echocardiogram

Cardiac
ascites

Pancreatic
ascites

Peritoneal
carcinomatosis
with portal
hypertension

Tuberculous
peritonitis
with
underlying
cirrhosis

Tuberculous
peritonitis

Peritoneal
carcinoma-
tosis

Nephrotic
ascites

SBP Secondary
bacterial
peritonitis

TP
"2.5 g/dl

Single
organism in
culture, TP
"1 g/dl,
glucose #50
mg/dl, LDH
"225 U/L

Polymicrobial
infection, TP
#1 g/dl,
glucose "50
mg/dl, LDH
!225 U/L

Ascitic
fluid
amylase
#100 U/L

Positive
cytology

Positive
cytology

Send culture 
for myco-
bacteria

Send culture 
for myco-
bacteria

TP
!2.5 g/dl

!1.1

!1.1 !1.1

"1.1

"1.1 "1.1

!500"500

!250

!50%
PMN

"50%
PMN

Subtract 1
 WBC/750 RBC
Subtract 1
 PMN/250 RBC

Triglyceride
concentration

Dark brown

D

B

Other
testing

C

E
F

Quantitative
bilirubin
concentration

Milky

References

Cattau E, Benjamin SB, Knuff TE, Castell DO. The accuracy of the physical 
exam in the diagnosis of suspected ascites. JAMA 1982;247:1164.

Moore KP, Wong F, Gines P, Bernardi M. The management of ascites in 
cirrhosis: Report on Consensus Conference of the International Asci-
tes Club. Hepatology 2003;38:258.

Runyon BA. AASLD guideline: Management of adult patients with asci-
tes due to cirrhosis. Hepatology 2004;39:841.

Runyon BA. Ascites and spontaneous bacterial peritonitis. In Feldman M, 
Friedman LS, Sleisenger MH, eds. Sleisenger and Fordtran’s Gastro-
Intestinal and Liver Disease: Pathophysiology, Diagnosis, and Treat-
ment. 7th ed. Philadelphia: Saunders, 2002:1517–1542.

Runyon BA, Montano AA, Akriviadis EA, et al. The serum-ascites albu-
min gradient is superior to the exudate-transudate concept in the 
differential diagnosis of ascites. Ann Intern Med 1992;117:215.



194

BILIARY COLIC
Philip E. Jaffe, MD

Biliary colic is abdominal pain caused by sudden obstruc-
tion of the cystic or common bile duct (CBD). Pain is usu-
ally perceived in the right upper quadrant (RUQ) or epi-
gastrium, lasts 15 minutes to several hours, is associated 
with vomiting, typically comes on suddenly, and may be 
severe. Gallstone disease is the most common cause; how-
ever, biliary parasites, infectious agents, blood clots, and 
occasionally tumors may cause symptoms. The pain may 
be confused with peptic ulcer disease, bowel obstruction, 
pancreatitis, urinary calculi, diverticulitis, some metabolic 
disorders, or functional bowel disease. A careful history 
is critical when evaluating upper abdominal pain because 
asymptomatic gallbladder disease and biliary tract dilation 
(following cholecystectomy) are very common and a failure 
of detection may lead to potentially harmful and ineffective 
interventions, including biliary endoscopy and surgery.

 A. The initial history should focus on the location, dura-
tion, and character of the symptoms as described ear-
lier. There is commonly a history of similar, although 
often less severe, symptoms in the past. Although the 
association with fatty meals is touted as a classic symp-
tom, this is nonspecifi c and may not be present. Mur-
phy’s sign (involuntary cessation of respiration with 
palpation of the RUQ) may be seen with cholecystitis 
but is nonspecifi c and relatively insensitive in the as-
sessment of biliary colic. Epigastric and RUQ tender-
ness during an attack is common but again not particu-
larly useful in determining the precise source of the 
problem. The WBC count may be normal or slightly 
elevated when cholangitis is present but similarly non-
diagnostic. Total bilirubin and aminotransferase levels 
are mildly elevated in many patients but may be normal 
in up to 60%. The combination of elevated liver en-
zymes and pancreatic enzymes should suggest distal 
biliary/proximal pancreatic duct obstruction (usually 
from gallstones) until proved otherwise.

 B. Abdominal ultrasonography detects gallstones when 
present in the gallbladder with an approximately 95% 
sensitivity. It is less valuable in detecting stones in the 
CBD (15%–25% sensitivity), although a dilated CBD 
in the presence of a gallbladder (i.e., no prior cholecys-
tectomy) is seen in about 75% of those with choleclo-
cholithiasis. Other causes of pain, such as pancreatitis 
and nephrolithiasis, may also be detected during ultra-
sonography.

 C. Although infrequently used now, oral cholecystogra-
phy may provide useful information regarding gall-
bladder function and the presence of stones when 

ultrasound studies are normal. More commonly, biliary 
scintigraphy using radiotracers that are excreted into 
the bile are used when there is a high level of suspicion 
for continued cystic duct obstruction and ultrasonogra-
phy is nondiagnostic. There are also some data to sup-
port its use to evaluate sphincter of Oddi function; 
however, this remain controversial. The use of nuclear 
medicine studies is this setting varies widely and 
depends on the availability of biliary manometry (see 
section E) and should be individualized based on the 
clinical scenario.

 D. The absence of gallstones in the proper clinical setting 
(atypical symptoms and/or normal liver tests and pan-
creatic enzymes) should prompt the evaluation for 
nonbiliary cause such as peptic ulcer or functional 
bowel disease. Upper endoscopy (esophagogastroduo-
denoscopy [EGD]) is a safe and reliable study to ex-
clude peptic ulcer disease and gastroduodenal tumors, 
and a side-viewing endoscope should be used when 
tumors of the major ampulla are suspected. When liver 
tests are abnormal in this setting, magnetic resonance 
cholangiopancreatography (MRCP), endoscopic retro-
grade cholangiopancreatography (ERCP), endoscopic 
ultrasonography (EUS), and possibly biliary manome-
try should be considered to assess for sphincter of 
Oddi dysfunction, small CBD stones or “sludge,” or 
small tumors or intraductal polypoid lesions that could 
cause biliary colic.

 E. A history compatible with biliary colic, along with ele-
vated liver tests and no detectable gallbladder pathol-
ogy, suggests possible CBD obstruction from stones, 
sludge (microlithiasis), parasites, or biliary dyskinesia. 
ERCP is usually performed in these patients to diagnose 
and treat the source of obstruction. EUS can be per-
formed immediately prior to planned ERCP to increase 
the therapeutic yield and reduce the number of “diag-
nostic” ERCPs. In experienced hands EUS is accurate 
in detecting or excluding CBD stones in >95% of cases. 
Where available, biliary manometry can accurately diag-
nose sphincter of Oddi dysfunction and direct the per-
formance of sphincterotomy, when indicated.

 F. When gallstones are detected on ultrasound within the 
gallbladder and liver tests are signifi cantly elevated, 
choledocholithiasis should be considered. If liver tests 
are falling and there are no signs of cholangitis, chole-
cystectomy with intraoperative cholangiography (IOC) 
is generally recommended. If CBD stones are found 
on IOC, then CBD exploration can be performed or 
cholecystectomy can be completed, followed by ERCP. 
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In centers where experienced biliary endoscopists are 
available, the latter is generally performed. When liver 
test abnormalities or signs and symptoms of cholangitis 
persist, preoperative ERCP to clear the CBD of ob-
structing stones is recommended.

 G. If there are no fi ndings to suggest CBD obstruction, 
treatment should be aimed at removing gallstones and 
usually a diseased gallbladder. Laparoscopic cholecystec-
tomy is the treatment of choice; however, for high-risk 
individuals, high-risk alternatives may be considered. 
Gallstone dissolution therapy using oral bile acid supple-
mentation (ursodeoxycholic acid) is effective in only a 
highly selected population (small and few stones and a 
functioning gallbladder) and not commonly used. Gall-
bladder puncture and infusion with organic solvents may 
effectively dissolve gallstones but is experimental and 
leaves behind a diseased gallbladder. Image-guided per-
cutaneous cholecystectomy with transcutaneous catheter 
drainage performed by interventional radiologists can be 

a lifesaving procedure for patients in whom surgery is 
considered too risky.
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GASTROINTESTINAL BLEEDING
Gregory L. Eastwood, MD

GI bleeding generally is separated into upper and lower 
GI bleeding, although sometimes the source actually is in 
the “middle” (Table 1). Severity ranges from trivial to mas-
sive and may be acute or chronic. In the United States, 
each year about 100 patients per 100,000 are hospitalized 
for upper GI bleeding and about 20 patients per 100,000 
are hospitalized for lower GI bleeding. Despite advances 
in the diagnosis and treatment over the past several de-
cades, mortality from GI bleeding remains about 5%. The 
outcome is adversely affected by volume of blood loss, 
advanced age, coexisting medical conditions, exposure to 
GI irritants, and other factors (Table 2).

The principles of management of active GI bleeding are 
the same in most patients, although diagnostic tests vary 
according to the presumed site of bleeding. In emergent 
situations, the sequence of history taking, physical exami-
nation, diagnostic evaluation, and treatment should be 
abbreviated or altered to meet immediate demands, and 
prompt resuscitation may be necessary.

 A. Melena, or black stool, may develop with as little as 
50 ml of blood loss from the GI tract per day. Although 
melena usually results from upper GI bleeding, it can 
come from a source as low as the right colon. Brisk 
bleeding may cause vomiting of blood (hematemesis) 
or appear as red blood per rectum (hematochezia). 
Vomiting either red blood or “coffee ground” material 
(which is caused by the action of gastric acid on blood) 
typically signifi es an upper GI source but also can re-
sult from swallowed blood from the nose or respiratory 
tract. Red blood per rectum usually is a sign of lower 
GI bleeding, although it may come from profuse upper 
GI bleeding, such as from esophageal varices or an 
eroded artery in a peptic ulcer.

Some features of the history may be diagnostically 
helpful. Age of the patient makes some diagnoses 
more or less likely. For example, ischemic colitis, can-
cer, arteriovenous malformations, and diverticulosis 
are associated with advanced age, whereas none is a 
probable consideration in a 25-year-old. Bleeding 
from infl ammatory bowel disease or a Meckel’s diver-
ticulum is more likely in a child or young adult. Re-
cent ingestion of aspirin, other NSAIDs, or alcohol 
predisposes to gastric mucosal injury. Aspirin also in-
hibits platelet adhesion, which may aggravate bleed-
ing of any cause. Patients with liver disease are at risk 

to develop varices, but about half of upper GI bleed-
ing in patients with known varices is from another 
source. Bleeding from an esophagogastric mucosal 
tear may be preceded by retching, but only about a 
third of patients with Mallory-Weiss disease have that 
traditional history; the diagnosis depends on endos-
copy. Patients with aortoenteric fi stula typically have 
massive bleeding from the mouth or rectum, which 
may stop abruptly; if it recurs, it may be fatal. Suspi-
cion of an aortic aneurysm or history of an aneurysm 
repair is important information in patients with mas-
sive GI bleeding that stops abruptly. Endoscopy rarely 
identifi es the fi stula but is useful in ruling out other 
causes. Aortic aneurysm repair also places the patient 
at risk for ischemic colitis because of interruption of 
the inferior mesenteric artery in the absence of ade-
quate collateral circulation. Nonocclusive ischemic 
vascular disease of the bowel occurs in older patients 
who have a condition that predisposes them to a tran-
sient reduction in bowel perfusion, such as congestive 
heart failure or cardiac arrhythmia. Such patients 
characteristically have a sudden onset of moderate 
lower abdominal pain with bloody stool. Usually the 
course is self-limited with recovery in several days. A 
few patients develop bowel infarction and require 
surgery. Irradiation that includes the gut can cause 
acute bleeding or bleeding months to years later; the 
latter is a form of ischemic colitis as a result of radia-
tion-induced perivascular infl ammation.

 B. During the physical examination the patient may ap-
pear pale and feel cool because of loss of blood and 
poor peripheral perfusion. Acute blood loss causes 
cardiac output and blood pressure (BP) to decrease 
and pulse rate to increase. With severe volume loss, 
postural compensation of BP and pulse are inadequate. 
If pulse rate increases !20 beats/min and systolic BP 
decreases !10 mm Hg when the patient stands, blood 
loss probably exceeds 1 L. However, age, cardiovascu-
lar status, and rate of blood loss affect these postural 
signs. Rectal examination provides direct access to the 
GI tract and should always be done, even when upper 
GI bleeding seems obvious.

 C. Initial laboratory studies should include CBC, electro-
lytes, BUN, creatinine, glucose, calcium, phosphate, 
and blood typing. Blood gases should be monitored in 
patients who are severely ill. Low hemoglobin (Hgb) 

(Continued on page 198)
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Table 1 Diagnostic Considerations in GI Bleeding

Upper GI Bleeding
Nose, pharynx, or lungs (swallowed)
Esophagogastric mucosal tear (Mallory-Weiss)
Esophageal rupture (Boerhaave’s syndrome)
Erosions (esophagitis, gastritis, or duodenitis)
Ulcer (esophagus, stomach, duodenum, or anastomosis)
Dieulafoy’s lesion (ruptured mucosal artery)
Angiomas
Varices (esophagus, stomach, or duodenum)
Neoplasm (carcinoma, lymphoma, leiomyoma, leiomyosarcoma, polyps)
Hemobilia
Vascular-enteric fi stula (usually aortic aneurysm or graft)

“Middle” GI Bleeding
Presents as either upper or lower GI bleeding
Results from small bowel lesions, such as
 Tumors
 Crohn’s disease
 Vascular-enteric fi stulas

Lower GI Bleeding
Hemorrhoids
Infl ammatory bowel disease (Crohn’s disease, ulcerative colitis)
Neoplasm (carcinoma or polyp)
Diverticulosis
Ischemic enteritis or colitis
Angiodysplasia/arteriovenous malformations
Antibiotic-associated colitis
Radiation enteritis or colitis
Amyloidosis
Meckel’s diverticulum
Vascular-enteric fi stula
NSAID-associated ulcers
Brisk upper GI bleeding

and hematocrit (Hct) are attributable to blood loss, but 
some patients bleed so rapidly that blood volume has 
had insuffi cient time to equilibrate, resulting in normal 
or only slightly reduced Hgb and Hct. In patients who 
are actively bleeding, changes in BP and pulse and di-
rect evidence of continued bleeding via nasogastric 
(NG) tube or per rectum are better indicators of the 
need to administer electrolyte solutions or replace 
blood.

Determination of platelet count and clotting factors 
is important so that abnormalities can be corrected 
promptly. Extensive blood transfusion dilutes platelets 
and clotting factors. Also, many patients who bleed 
while taking therapeutic anticoagulants do so from a 
clinically signifi cant lesion. Acute GI bleeding may be 
associated with a modest elevation of WBC count, but 
usually not more than 15,000/mm3, so do not attribute 
leukocytosis to blood loss without considering sources 
of infection. BUN may increase in upper GI bleeding 
as a result of absorption of nitrogenous products of 
blood in the small intestine or as a result of hypovole-
mia. In patients with marginal liver function, the in-
creased protein load from blood in the gut may induce 
or aggravate hepatic encephalopathy; gastric lavage and 
control of bleeding are particularly important in the 
treatment of these patients.
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 D. For initial management promptly insert a large-bore 
IV catheter into a peripheral vein; sometimes two IV 
catheters are needed if bleeding is profuse. If a periph-
eral vein is not available, use a jugular, subclavian, or 
femoral vein. A central venous pressure catheter may 
be useful to evaluate the effects of volume and blood 
replacement, particularly in the elderly or those with 
cardiovascular disease. Rapidly infuse normal saline 
until blood is available. In patients with excess body 
sodium, such as those with ascites or edema, restora-
tion of intravascular volume takes precedence over 
concern for sodium overload.

 E. Pass an NG tube in every patient with melena or he-
matemesis. Blood from the esophagus or stomach 
pools in the stomach, and in !90% of bleeding duode-
nal ulcers, blood refl uxes into the stomach. If the NG 
aspirate is clear or clears promptly with lavage, the 
tube may be removed. If there is a large amount of 
blood or retained material, lavage the stomach with a 
large-bore tube. Removal of gastric contents facilitates 
subsequent endoscopy and decompresses the stomach. 
Because the NG tube is uncomfortable for the patient, 
predisposes to gastroesophageal refl ux and pulmonary 
aspiration, and may irritate the esophagus or stomach, 
remove it when it is no longer useful.

 F. Upper GI endoscopy or colonoscopy may reveal a spe-
cifi c bleeding site that indicates specifi c treatment, 
such as ligation or sclerosis of esophageal varices. 
Endoscopic treatment of bleeding lesions includes 
thermal electrocoagulation; laser photocoagulation; 
and injection of vasoconstrictors, ethanol, or normal 
saline. The so-called stigmata of recent hemorrhage 
(SRH) in an ulcer crater—which includes a protruding 
vessel, an adherent clot, and oozing or spurting of 
blood—have prognostic and therapeutic implications 
(Table 2). Patients with SRH are more likely to have 
uncontrolled or recurrent bleeding and to require 
therapeutic endoscopy or surgery.

Sigmoidoscopy should be performed early in the 
evaluation of acute lower GI bleeding. Emergency 
colonoscopy may be attempted, but its value is limited 
by stool and blood. If colonoscopy is deemed necessary 

after the patient is stabilized, the gut can be cleansed 
with osmotically balanced electrolyte solution by mouth 
or NG tube.

 G. Selective arteriography of the celiac axis, the superior 
and inferior mesenteric arteries, or their branches may 
be useful if endoscopy has failed to reveal a diagnosis. 
Angiodysplastic lesions and vascular tumors can be 
suspected by their radiographic appearance, and bleed-
ing from other arterial lesions may be identifi ed by a 
characteristic blush and controlled with autologous 
clot, gel foam, or vasoconstrictor.

Capsule endoscopy, which uses a wireless camera in 
a swallowed capsule, creates thousands of pictures and 
is useful in examining the small intestine beyond the 
reach of the upper GI endoscope and the colonoscope. 
Because it requires some bowel preparation and sev-
eral hours to interpret the pictures, it is more useful in 
the evaluation of obscure GI bleeding after stabiliza-
tion of the patient and diagnosis of other small bowel 
disorders, such as tumors and Crohn’s disease.

 H. The management of acute GI bleeding requires a team 
of experienced health professionals. Specifi c diagnostic 
studies usually require the skills of an endoscopist or a 
radiologist. Early surgical consultation may be valuable 
in managing the patient and the surgeon is better pre-
pared to make a decision regarding operative interven-
tion should the need arise later.

Table 2 Prognostic Indicators in GI Bleeding

Volume of blood loss
Associated medical conditions
Ingestion of mucosal irritants
Age >60 years
Abdominal or pelvic irradiation
Recurrent bleeding
Stigmata of recent hemorrhage in an ulcer
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RECTAL BLEEDING
Juan Diego Baltodano, MD, and Bipin Saud, MD

Lower gastrointestinal (LGI) bleeding is anatomically 
defi ned as bleeding beyond the ligament of Treitz. Com-
monly used terms to describe the passage of blood from 
the lower intestinal tract include rectal bleeding, bright-
red blood per rectum, and hematochezia. Rectal bleeding 
involves a wide clinical spectrum ranging from self-limited 
trivial bleeding to massive hemorrhage with shock. Un-
fortunately, these terms do not refl ect the acuity, sever-
ity, or localization of the bleeding source. Therefore, this 
broad clinical entity frequently represents a challenge for 
the clinician. Acute LGI bleed is one of the most common 
GI indications for hospital admission, and the incidence 
increases substantially with age. However, because most 
acute LGI bleeding is self-limited, outcomes are generally 
favorable.

 A. The initial approach to a patient with LGI bleed is 
based on determining the severity and acuity of bleed-
ing, volume resuscitation, and correction of underlying 
coagulopathy when necessary. It is also important to 
exclude an upper GI source of bleeding.

A thorough history and physical examination is man-
datory in the evaluation of patients with LGI bleeding. 
Epidemiologic factors such as age and associated co-
morbidities are also important to consider. In patients 
!65 years, frequent causes include vascular ectasias, 
diverticular hemorrhage, or ischemic colitis, whereas in 
younger patients, infectious or infl ammatory conditions 
are more likely.

Determining the severity of bleeding, duration 
(acute versus chronic), frequency, and the color of 
blood passing per rectum is crucial. Commonly, the 
presence of melena indicates bleeding from an upper 
GI source, small bowel, or proximal colon, whereas 
bright-red blood signifi es distal colon or rectal origin. 
It is important to remember that 10% of upper GI 
bleeds present as hematochezia. Therefore, this should 
always be considered as a possible source in patients 
with rectal bleeding, especially in a patient who pres-
ents in shock or with orthostatic hypotension.

Important factors in the patient history include con-
stipation or diarrhea (hemorrhoids, colitis), diverticulo-
sis, prior radiation therapy (radiation enteritis), recent 
polypectomy (postpolypectomy), abdominal pain (isch-
emia, infl ammatory or infectious), vascular disease, hy-
potension or recent vascular surgery (ischemia), ano-
rectal disease, and trauma. The use of NSAIDs or 
anticoagulants also is associated with LGI bleeding, 
especially diverticular bleeding. Also, family history of 
colon cancer or polyposis increases the likelihood of 

colorectal neoplasia. Other uncommon causes include 
solitary rectal ulcer, vasculitis, endometriosis, intussus-
ception, portal colopathy, and diversion colitis.

On physical examination, it is mandatory to assess the 
patient’s hemodynamic status, possible amount of blood 
loss, source of bleeding, and associated comorbidities. 
The presence of orthostatic tachycardia/hypotension 
(decrease in systolic blood pressure [SBP] !20 mm Hg 
or increase in heart rate [HR] !20 bpm) indicates 
acute blood loss of at least 15%. In more severe cases, 
these patients may have resting hypotension or shock, 
which is indicative of 20%–25% of volume depletion. In 
both clinical settings, aggressive volume resuscitation 
and close monitoring in an intensive care unit are 
indicated.

The presence of mucocutaneous lesions such as 
telangiectasias (Osler-Weber-Rendu disease), stigmata 
of chronic liver disease, pigmented lip lesions (Peutz-
Jeghers syndrome), abdominal tenderness, palpable 
masses, and splenomegaly are important to detect. 
These characteristics can serve as indicators to guide a 
diagnostic approach and subsequent treatment. A rec-
tal examination serves to identify anorectal lesions and 
stool color.

 B. Performing a nasogastric lavage is a quick and safe 
method to exclude, for the most part, an upper 
GI source. Emergent esophagogastroduodenoscopy 
should be performed if fresh blood is present in gastric 
lavage or if clinically suspected, especially if the patient 
has been taking NSAIDs.

 C. The utility of anoscopy/sigmoidoscopy in the initial 
management of LGI bleeding is debatable. Experts 
believe that anoscopy should be part of the initial as-
sessment. Flexible sigmoidoscopy may be diagnostic for 
distal colorectal pathology such as ulcerative or infec-
tious colitis, hemorrhoids, proctitis, or solitary rectal 
ulcer, eliminating the need for emergency colonoscopy. 
With either modality, the presence of more proximal 
lesions cannot be ruled out. There are three methods 
for defi nitive diagnosis and treatment of LGI bleeding: 
endoscopic, radiologic, and surgical interventions.

Colonoscopy is advocated for most cases because it 
provides the opportunity for early diagnosis and treat-
ment when possible. However, there is great contro-
versy on the appropriate time to perform colonos-
copy. Colonoscopic evaluation can be performed 
within the fi rst 8–24 hours of presentation. It gener-
ally requires bowel preparation, which can be given 
orally or through a nasogastric tube. Endoscopic he-
mostasis can be attempted by different methods, such 
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as injection, thermal/electrical coagulation, hemo-
clips, and band ligation.

 D. The use of radionuclide scintigraphy (tagged RBC scan) 
is controversial because its accuracy in localizing the 
bleeding site can vary. Among the advantages are its 
sensitivity to detect active bleeding as low as 0.1–0.5 
ml/min and the fact that it is a noninvasive test. The 
main purposes of obtaining an RBC scan would be to 
use it as a screening test for possible angiography and/or 
guide for surgical intervention. Angiography detects 
bleeding rates of !0.5 ml/min and, in addition to its 
diagnostic benefi t, offers therapeutic possibilities (selec-
tive microembolization or injecting pharmacologic vaso-
constricting agents), hence reducing the need for surgi-
cal intervention. Possible complications include bleeding, 
formation of a hematoma at the catheter site, arterial 
dissection, and intestinal ischemia. Currently, angio-
graphic therapy is usually reserved for patients who are 
poor surgical candidates. Angiography can also be used 
as a guide for surgical resection if needed.

 E. Surgery is indicated when bleeding is continuous and 
recurrent. In general, in patients requiring large 
amounts of blood products (!4–6 units over a 24-hour 
period or !10 units total), a surgical approach is rec-
ommended if possible.

 F. Finally, if no potential source of bleeding is found, 
small bowel investigation is required. Small bowel 

sources represent approximately 2%–15% of causes of 
LGI bleeding. Patients with small bowel bleeding gen-
erally require more diagnostic procedures, blood trans-
fusions, and longer hospital stays when compared with 
patients with other sources of GI bleeding. Some 
authors suggest this entity should be considered sepa-
rately. Endoscopic techniques such as enteroscopy or 
capsule endoscopy are the appropriate diagnostic mo-
dalities in these cases.
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ACUTE DIARRHEA
M. Brian Fennerty, MD

 A. Diarrhea is one of the most common complaints 
resulting in visits to a physician. The history and physi-
cal examination (including rectal examination) are 
critical in determining who needs further diagnostic 
evaluation and in selecting appropriate therapy. 
Important questions to ask are duration of illness; vol-
ume of stool; presence of blood or pus in stool; and 
symptoms of systemic illness such as fever, anorexia, 
weight loss, and volume depletion. Most patients 
should not undergo further evaluation at this time, but 
they should be treated symptomatically. However, the 
presence of systemic symptoms dictates that the stool 
be more closely evaluated for evidence of invasive 
infection or infl ammatory bowel disease (IBD).

 B. The simplest test that can be performed in the offi ce to 
evaluate infl ammatory changes of the bowel mucosa is 
to inspect by microscopy a fecal sample for WBCs/
RBCs. The presence of either of these implies infection 
with invasive organisms and/or IBD.

 C. To evaluate infection by an invasive bacterial organism, a 
stool culture is necessary. Most clinical laboratories 
routinely test for Shigella, Salmonella, and Campylo-
bacter spp. If travel or other historical features suggest 
other pathogens, more specifi c testing for Amoeba, 
Yersinia spp., or Clostridium diffi cile and others may be 
necessary. In certain clinical situations, testing for certain 

types of Escherichia coli may be prudent. In patients 
with HIV disease, testing for unusual pathogens 
(e.g., cryptosporidia, mycobacteria) may be necessary.

 D. In patients who have WBCs/RBCs in the stool and a 
negative culture, or those without infl ammatory cells 
but continued diarrhea, perform fl exible sigmoidos-
copy to evaluate for IBD, which may be present even 
if the mucosa is grossly normal appearing. Therefore, a 
biopsy is helpful in detecting minimal mucosal changes. 
In addition, the histologic appearance in the setting of 
gross infl ammatory changes can help differentiate 
acute infectious self-limited colitis from IBD. Gener-
ally, perform a biopsy irrespective of gross fi ndings.

 E. In patients with negative cultures and sigmoidoscopy but 
continued diarrhea, further evaluation may be required.
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CHRONIC DIARRHEA
Juan Diego Baltodano, MD, and Bipin Saud, MD

Diarrhea is defi ned as the passage of stool with liquid con-
sistency and weight !200 g/day. It becomes chronic when 
symptoms persist for !4 weeks.

The common pathophysiologic mechanism of diarrhea is 
an incomplete absorption of water from the lumen. This can 
occur in several ways, such as reduced rate of net water ab-
sorption (abnormal electrolyte secretion), intraluminal os-
motic water retention (osmotic load), decreased mucosal 
surface area, and abnormalities in intestinal motility. Several 
classifi cations for the clinician guide the evaluation of diar-
rhea. A practical and widely used approach to facilitate the 
diagnosis is based on stool characteristics. Chronic diarrhea is 
then subdivided into watery, infl ammatory, or fatty in nature.

 A. A detailed medical history is essential for the evalua-
tion of chronic diarrhea. It is important to differentiate 
functional from organic disorders. A functional etiol-
ogy may be suggested in the absence of signifi cant 
unintentional weight loss, nocturnal symptoms, or per-
sistence of symptoms for !1 year. Onset of symptoms, 
specifi c patterns, duration, and aggravating/alleviating 
factors should always be investigated. It is also essen-
tial to inquire about a previous history of radiation 
therapy, prior abdominal surgery, and antibiotic or 
other medication use because these are common 
causes of iatrogenic diarrhea. Medication use has been 
described as the causative factor in up to 4% of pa-
tients with chronic diarrhea. The clinician should elicit 
a history of specifi c stool characteristics such as the 
presence of blood, mucus, oil droplets, or undigested 
food particles. Other coexisting symptoms, including 
abdominal pain, cramps, fever, excessive fl atulence, 
and bloating, should be further investigated. Other 
systemic illnesses such as AIDS, diabetes, and thyroid 
and collagen vascular diseases may play a contributory 
role in patients with chronic diarrhea. Dietary habits 
and the presence of food additives (sorbitol, mannitol, 
and fructose) should also be discussed. Recent travel, 
sexual history, occupation, source of drinking water, 
and alcohol or illicit drug abuse are other pertinent 
pieces of information in the history.

 B. On physical examination, prompt determination of the 
severity of symptoms is mandatory and is initially more 
important than obtaining a specifi c diagnosis. A good 
place to start is to evaluate the patient’s intravascular 
volume status. If detected, dehydration and electrolyte 
imbalances should be addressed and corrected imme-
diately. A careful abdominal examination should be 

performed, noting absence or presence of abdominal 
sounds, bruits, fl uid, organomegaly, or palpable masses. 
A rectal examination may reveal pelvic or sphincter dys-
function. The physical examination can also help in iden-
tifying systemic causes of diarrhea such as right-sided 
heart murmurs, enlarged hard liver and fl ushing (carci-
noid), arthritis (infl ammatory bowel disease, Whipple’s, 
and other enteric infections), dermatitis herpetiformis 
(celiac sprue), and pyoderma gangrenosum or erythema 
nodosum (infl ammatory bowel disease [IBD]).

 C. Routine laboratory studies should be obtained as part 
of the initial evaluation. These include a CBC, electro-
lytes, thyroid function tests, and a screen for celiac 
disease. Other studies are also complementary to ini-
tial testing. Stool analysis is crucial in the evaluation of 
chronic diarrhea. These samples can be obtained in a 
random sample or a timed collection.

 • 24- to 48-hour collection samples are preferred so 
that stool volume, weight, and different components 
can be accurately measured.

 • Fecal leukocytes and lactoferrin (iron-binding glyco-
protein) are important diagnostic tools for detecting 
infl ammatory diarrhea. This can be secondary to an 
infectious cause, IBD, or microscopic colitis.

 • Fecal occult blood testing is nonspecifi c. The utility 
of this test for detecting infl ammatory and neoplastic 
pathology in chronic diarrhea has not been estab-
lished. Conditions such as celiac sprue, small bowel 
lymphoma, and refractory sprue have been associ-
ated with positive guaiac results.

 • Stool fat is used to determine the presence of steator-
rhea, which is defi ned as a loss of fat in stool !7 g or 
9% of fat intake in 24 hours. A minimal consumption 
of 70–100 g of fat per day is mandatory for quantita-
tive studies. Fat excretion !14 g per day is strongly 
suggestive of fat malabsorption. A qualitative Sudan 
III stain test can predict 90% of patients with clini-
cally signifi cant steatorrhea.

 • Stool osmotic gap is used to differentiate an osmotic 
from a secretory type of diarrhea. This is determined 
by the electrolyte concentration in the stool water, 
using the following formula: 290 " 2(Na # K). If the 
osmotic gap is small ($50), unabsorbed electrolytes 
retain water in the lumen, which is characteristic of 
secretory diarrhea. However, if the osmotic gap is 
large (!125), the nonelectrolyte content in the lumen 
is accounted for by the retained water, being more 
consistent with an osmotic diarrhea.

(Continued on page 206)
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 • The measurement of stool osmolality has no use in 
calculating the osmotic gap. Osmolality values $290 
mOsm/kg generally indicate contamination of the 
stool with water or hypotonic urine.

 • Stool pH $5.3 indicates carbohydrate malabsorption. 
When proper carbohydrate absorption fails to take 
place in the small intestine, excessive bacterial fer-
mentation occurs in the colon, creating a more acidic 
environment and reducing stool pH.

 • Chemical and chromatographic methods can be used 
to confi rm the surreptitious ingestion of laxatives. In 
these cases, watery stool can either have a secre -
tory or osmotic component. Fecal concentration of 
substances such as phosphate, sulfate, magnesium 
phenolphthalein, and reducing substances can be 
measured.

 • Carbohydrate and protein content can also be tested 
in stool. However, these are not routinely recom-
mended unless the results would directly alter the 
management of the patient. These include alpha-
1-antitrypsin to look for protein-losing enteropathy 
and d-xylose absorption test to evaluate specifi c mu-
cosal defects rather than pancreatic digestive defects.

 • Serologic testing for celiac disease is recommended 
on a routine basis in patients with chronic diarrhea. 
Measurements of tissue transglutaminase and immu-
noglobulin A (IgA) antiendomysial antibodies are 
part of this evaluation.

 • Urine testing is useful when carcinoid or pheochro-
mocytoma is suspected. These include measurements 
of urine levels of 5-HIAA (5-hydroxyindole acetic 
acid), vanillylmandelic acid (VMA), and histamine 
(mast cell disease and foregut carcinoids).

 • Serum testing for peptide hormones is indicated 
when causes such as Zollinger-Ellison syndrome, 
glucagonoma, neuroendocrine vasoactive intestinal 
peptide (VIP)-producing tumors, or thyroid medul-
lary carcinoma are suspected.

 • Other specifi c physiologic tests are available once a 
particular diagnosis is pursued.

 D. Watery diarrhea is subdivided into two main catego-
ries: secretory and osmotic. In secretory diarrhea, in-
fection should be excluded as an initial step. This can 
be done by performing stool cultures for bacteria and 
other organisms, such as Aeromonas, Plesiomonas, 
microsporidia, Giardia, coccidian, cryptosporidium, 
and standard ova and parasites. Subsequently, struc-
tural diseases such as short gut syndrome, gastrocolic 

or enteroenteric fi stulas, IBD, and malignancies can be 
diagnosed with radiologic testing (small bowel series 
or CT scan of the abdomen) and endoscopic studies 
with biopsy when possible esophagogastroduodenos-
copy [EGD]), colonoscopy, or capsule endoscopy). 
Serologic and other specifi c testing should be ordered 
for each suspected diagnosis.

 E. Osmotic diarrhea has a more limited diagnosis. It is 
usually secondary to the ingestion of exogenous mag-
nesium, consumption of poorly absorbed carbohy-
drates, or carbohydrate malabsorption. Magnesium 
directly measured in the stool !44 mmol/L is sugges-
tive of laxative abuse.

 F. The underlying abnormality present in infl ammatory 
diarrhea is disruption and infl ammation of the mucosa. 
This can be secondary to infl ammatory bowel disease, 
infections, medications (NSAIDs, chemotherapy), 
pseudomembranous colitis, ischemia, radiation entero-
colitis, and neoplasia. Sigmoidoscopy or colonoscopy 
with biopsy may be indicated to evaluate for structural 
changes, depending on the clinical circumstances.

 G. Fatty diarrhea (or steatorrhea) can be secondary to a 
maldigestive or a malabsorptive process. Within this 
category, the three most common related conditions 
are celiac sprue, pancreatic insuffi ciency, and bacterial 
overgrowth. Once this is established, endoscopic stud-
ies with small bowel biopsies are necessary to exclude 
structural disease. If the latter has been excluded, im-
aging studies of the pancreas are mandatory to evalu-
ate for pancreatic causes. There is no optimal test to 
assess pancreatic function. Therefore, a therapeutic 
trial of pancreatic enzyme supplementation with an 
objective measurement of a response may be the “op-
timal” physiologic testing.
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Initial efforts should be directed to classification of chronic diarrhea based on history, physical examination, basic laboratory test results, and
stool analysis. Further evaluation is made for secretory diarrhea (D), osmotic diarrhea (E), inflammatory diarrhea (F), and fatty diarrhea (G). 
It is not necessary to perform every test in a given pathway once a diagnosis is reached. TSH, Thyroid-stimulating hormone; ACTH, adreno-
corticotropic hormone. Modified from American Gastroenterological Association medical position statement: guidelines for the evaluation and 
management of chronic diarrhea. Gastroenterology 1999;116:1461–1486.
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CONSTIPATION
Philip E. Jaffe, MD

 A. In Western societies, adults average three bowel move-
ments per week. There is signifi cant variation depend-
ing on sex, age, diet, culture, and geographic location. 
History should be directed at defi ning the characteris-
tics, frequency, and severity of complaints. New onset of 
an altered bowel pattern in an older individual who has 
not undergone recent colorectal cancer screening should 
suggest mechanical colonic obstruction until proved 
other wise. Whenever possible, colonoscopy should be 
considered as the initial diagnostic study in this situa-
tion, whether or not there are other concerning symp-
toms such as bleeding, pain, or weight loss. Those with 
more chronic symptoms and younger patients are 
more likely to have irritable bowel syndrome (IBS), 
colorectal motility disorders, Hirschsprung’s disease, or 
medication-related constipation. The latter issue is prob-
ably underappreciated, but the use of opiates, calcium 
channel blockers, “antispasmodics,” other anticholiner-
gic drugs, and iron supplements should be considered. 
Systemic diseases, including diabetes mellitus, progres-
sive systemic sclerosis, Parkinson’s disease, and thyroid 
disease, should be considered. Physical examination 
should include digital rectal examination to assess for 
anorectal diseases, including fi ssures and thrombosed 
hemorrhoids, masses, fecal impaction, and possibly 
sphincteric abnormalities. If not performed recently, 
hemoglobin, serum electrolytes, calcium, magnesia, and 
thyroid-stimulating hormone levels should be obtained. 
Simple dietary measures such as the addition of fl uid 
and fi ber and elimination of potentially offending agents 
are usually recommended initially; however, persistent 

symptoms should warrant the exclusion of signifi cant 
colorectal pathology.

 B. In patients 50 years of age and older, colonoscopy 
can be justifi ed based on current colorectal cancer 
screening recommendations. In younger patients with 
a family history of colorectal cancer or unexplained 
iron-defi ciency anemia, colonoscopy should also be 
considered. Otherwise, barium enema and fl exible 
sigmoidoscopy should be adequate to evaluate for 
structural colorectal lesions. Barium enema may also 
be useful in children and adolescents, in whom 
Hirschsprung’s disease is more common. Although 
important to exclude obstructing processes in the ap-
propriate setting, these studies do not commonly de-
fi ne the source of the problem.

 C. The fi nding of an obstructing colorectal mass, usually 
adenocarcinoma, generally requires surgical resection. 
In selected cases where there is obstruction in the set-
ting of widely metastatic disease, palliation with laser 
photocoagulation or colonic stent placement may be 
effective alternatives. Stents may also be placed when 
there is near-complete colonic obstruction to allow for 
colonic decompression and better colonic preparation 
prior to elective surgery.

 D. Anorectal disorders, including fi ssures, thrombosed 
hemorrhoids, and perirectal abscesses, may contribute 
to constipation by causing fecal avoidance because of 
pain. Conservative measures including stool bulking 
agents, softeners, sitz baths, and local nitrates or cal-
cium channel blockers are preferred unless symptoms 
persist or an abscess develops, requiring surgery.

(Continued on page 210)
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 E. In patients with complaints of constipation and studies 
that exclude obstructing lesions, a radiopaque marker 
colonic transit study confi rms the presence of a moti-
lity problem and may help defi ne the cause. Commer-
cially available capsules contain 24 tiny radiopaque 
pellets that can be seen on standard radiographs. 
A simplifi ed study involves obtaining x-ray fi lms on 
day 3 following ingestion and 2 days later if markers 
are seen in the colon on the fi rst study. Often patients 
misinterpret symptoms of hard stool consistency or 
problems with fecal evacuation as constipation, and 
transit studies may provide objective data to support 
or refute their perception. The fi nding that all mark-
ers are passed by the time of the fi rst radiograph usu-
ally suggests that the problem is one of perception 
rather than delay in fecal transit. When most markers 
persist in the rectum and rectosigmoid region, the 
possibility of functional anorectal motility disturbance 
should be further investigated. Those found to have 
persistence of radiopaque markers throughout the 
colon are more likely to have slow transit constipation 
or a diffuse colonic motility disturbance, which may 
respond to saline laxatives, prokinetic agents, and fi ber 
supplementation.

 F. A large number of patients complaining of constipa-
tion will be found to have normal colonic transit as 
measured by radiopaque marker studies. In some the 
feeling of constipation may refl ect their expectations 
relative to cultural norms; most probably have a vari-
ant of IBS. Empirical treatment generally begins with 
taking bulking agents, eating a high-fi ber diet, and 
increasing fl uid intake. Some patients may require 
osmotic agents, saline laxatives, and prokinetics agents 
such as tegaserod. Stimulant cathartics may also be 
used periodically, although there is anecdotal (and 
unproven) concern regarding the development of co-
lonic hypomotility when used frequently.

 G. The fi nding of colonic dilation on barium enema sug-
gests the possibility of neurologic impairment of the 
colon (e.g., Hirschsprung’s disease), an anorectal motil-
ity disorder, or colonic pseudoobstruction. Rectal bi-
opsy in children is useful in diagnosing Hirschsprung’s 
disease. The fi nding of melenosis coli on colonoscopy is 
diagnostic of chronic use of anthraquinone-containing 
laxatives (e.g., cascara or senna).

 H. Anorectal motility studies using catheters that measure 
anal sphincter pressures and studies measuring the 

expulsion of water-fi lled balloons of varying size can be 
helpful in assessing anorectal physiology. In addition, 
measurement of nerve conduction velocity of the pu-
borectalis muscle can help to determine the appropri-
ateness of muscular and neurogenic response. To-
gether these studies can defi ne the presence or absence 
of pelvic relaxation disorders and a number of other 
motility disturbances that may contribute to constipa-
tion. Specifi c treatment depends on the specifi c disor-
der that is discovered but usually involves some com-
bination of bulking agents, prokinetic drugs, and 
biofeedback therapy aimed at retraining and restoring 
normal anorectal activity.

 I. When specifi c anatomic defi nition of the anorectal 
abnormality is required, defecography is performed 
by the transrectal instillation of thickened barium 
pastes or other viscous radiopaque materials. Lateral 
fl uoroscopic views of the distal colon, including the 
rectosigmoid junction, are obtained during active def-
ecation to determine whether there is normal pu-
borectalis activity leading to straightening of the ano-
rectal angle. This study can help to defi ne abnormalities 
in perineal descent, rectoceles, and rectal prolapse. 
Those with chronic colonic dilation, normal anatomic 
studies and colonic biopsies, and anorectal motility 
studies are said to have chronic idiopathic colonic 
pseudoobstruction. Although treatable by ileostomy, 
this is frequently a highly morbid procedure in these 
patients.
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IRRITABLE BOWEL SYNDROME
M. Brian Fennerty, MD

Irritable bowel syndrome (IBS) is a common disease that 
affects 10%–15% of the population and is thought to be a 
gut motor-sensory disorder, the basis of which is physiologic 
but the manifestations of which are affected by various en-
vironmental (e.g., foods) and host (e.g., stress, comorbid 
illness, prior psychological/physiologic trauma) factors. 
Although there are many functional gut diseases, IBS pri-
marily is a disease of colonic dysfunction. Subclassifi cation 
of IBS may be helpful in disease management strategies 
because the various subtypes are associated with different 
treatment choices and pathophysiologic mechanisms. The 
subtypes are based on stool consistency alone and include 
IBS with constipation (IBS-C), IBS with diarrhea (IBS-D), 
IBS mixed type (IBS-M), and IBS unsubtyped (IBS-U). 
Patients with IBS-M have both hard and loose stools over 
periods of hours or days, whereas IBS patients with alter-
nating bowel habits change subtype over periods of weeks 
and months.

A unifying biochemical cause of IBS is not established, 
but in many patients the pathophysiology appears to involve 
serotonergic signaling of colonic motor and sensory func-
tion. There is no laboratory test that can be used to diagnose 
IBS. Instead the diagnosis is based on the characteristic 
symptoms (Table 1), although it may be necessary to ex-
clude other conditions that can mimic or produce IBS-like 
symptoms (e.g., colitis, lactose intolerance, sprue) through 
focused laboratory testing. However, routine laboratory 
tests are not indicated or necessary to make the diagnosis of 
IBS. It is important to assess for “alarm fl ag” symptoms 
(weight loss, GI bleeding, anemia, or nocturnal symptoms) 
because these symptoms may indicate underlying serious 
diseases and should prompt further diagnostic evaluation.

 A. Apply the diagnostic criteria for IBS (see Table 1).
 B. Assign the patient to an IBS subtype. Avoid routine diag-

nostic testing (e.g., CBC, chemistry panel, stool studies, 
endoscopy) unless symptom directed. Serologic screen-
ing for sprue may be helpful in some patients, and those 
with alarm symptoms or those older than age 50 may 
need more advanced testing with colonoscopy, etc.

 C. Reassure the patient that he or she has a common, 
benign, and treatable chronic disease that rarely pro-
gresses.

 D. Avoid aggravating factors such as specifi c foods, dairy 
products, opiates, and NSAIDs. The predominant 
symptom or subtype will indicate empirical therapies 
to be tried. Empirical therapeutic trials include in-
creased fi ber (IBS-C), antidiarrheals (IBS-D), and 
antispasmodics.

 E. In those not responding to empirical therapy, directed 
therapy with serotonin agents (alosetron [IBS-D] or 
tegaserod [IBS-C]) or prostaglandins (lubiprostone 
[IBS-C]) may be effective.

Table 1:  Rome III Diagnostic Criteria for Irritable 
Bowel Syndrome

Irritable Bowel Syndrome

At least 3 months, with onset at least 6 months previously of recurrent 
abdominal pain or discomfort associated with 2 or more of the following:
 • Improvement with defecation; and/or
 • Onset associated with a change in frequency of stool; and/or
 • Onset associated with a change in form (appearance) of stool
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ANORECTAL PAIN
M. Angelo TrujiIo, MD

 A. Anorectal pain has several potential causes, including 
local and nonlocal disease processes. A careful history 
and physical examination, including neurologic, ano-
scopic, and pelvic examinations, are important in the 
search for a cause, which may range from an easily 
treated condition to a life-threatening one. Important 
considerations in the history are associated symptoms 
and reported signs (e.g., fever, rectal bleeding, vaginal 
discharge, hematuria, neurologic dysfunction). Also 
note rapid onset of symptoms, sexual practices, and 
any history of infl ammatory bowel disease.

 B. Careful inspection, along with digital and anoscopic 
examinations, reveals most local causes of anorectal 
pain, but further evaluation with proctosigmoidoscopy 
may be necessary. This also provides a means for ob-
taining biopsy specimens for culture and histology. 
Rectal bleeding, mucus discharge, diarrhea, and ano-
rectal pain suggest proctitis from infection or other 
infl ammatory causes.

 C. A pelvic examination and consideration of pelvic ultra-
sonography or CT scan are important in the diagnosis 
of conditions that may cause referred pain to the anus 
and rectum. Most of these conditions have a common 
pathway of irritation of the pudendal nerves that sup-
ply sensory innervation to the anus and rectum. Cer-
vical and vaginal cultures and urinalysis with culture 
are necessary when considering pelvic infl ammatory 
disease, prostatitis, or nephrolithiasis. Consider CT-
pyelography if the clinical picture is otherwise consis-
tent with nephrolithiasis.

 D. The diagnosis of proctalgia fugax rests on the history 
and the exclusion of other pelvic or anorectal abnor-
mality. It is a benign condition of unknown cause char-
acterized by paroxysmal anorectal pain of varying se-
verity and sudden onset. Coccygodynia consists of 
throbbing or aching pain in the coccygeal region. Or-
ganic causes include fracture of the coccyx and trau-
matic arthritis of the sacrococcygeal joint. A functional 
coccygodynia also exists. Coccygeal tenderness associ-
ated with spasm of surrounding muscles is a common 
fi nding on physical examination. Tension myalgia of 
the pelvic fl oor describes a syndrome of chronic vague 
discomfort in the rectum, pelvis, or lower back in pa-
tients without any other defi nable cause of pain. Pain 
typically is constant. Some authorities believe that the 

pain may be related to poor posture, generalized de-
conditioning, and possible psychological disorders. 
Chronic idiopathic anal pain has features that overlap 
with the other chronic pain syndromes.

 E. There are several neurologic causes of anorectal pain. 
Associated neurologic signs and symptoms, pain char-
acteristics, onset of pain, and spinal pathology are im-
portant factors in considering a neurologic cause for 
rectal pain. After a careful neurologic examination the 
procedures listed will be helpful in diagnosis of a spe-
cifi c neurologic disorder. Formal neurology consulta-
tion is recommended.

 F. Pain may originate in sacral spinal cord segments or 
sacral nerve roots. Neoplasm, abscess, or infl ammatory 
processes of the conus medullaris may present with 
pain. Associated loss of bowel or bladder function of-
ten occurs.

 G. Entrapment of the sacral nerve roots of the cauda 
equina may occur secondary to infl ammatory reactions 
in the cerebrospinal fl uid or they may be compressed 
by tumor, abscess, or lumbosacral disc herniation.

 H. The sacral plexus is located against the posterior pel-
vic wall. The plexus may be compressed by tumor or 
enlarged lymph nodes. Consider CT or MRI of the 
sacral spine and pelvis.

 I. Spinal subarachnoid hemorrhage is a rare cause of 
rectal pain. This is most commonly the result of vascu-
lar malformation rupture, but it may also be associated 
with trauma, anticoagulant therapy, blood dyscrasias, 
or tumor. Ependymoma is the most common tumor 
associated with spinal subarachnoid hemorrhage. In 
patients with sudden onset of rectal pain associated 
with back pain, headache, stiff neck, and fever, con-
sider spinal subarachnoid hemorrhage.
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POSITIVE FECAL OCCULT BLOOD TEST (FOBT)
M. Brian Fennerty, MD

Colon cancer will affect 6% of us during our lifetimes. 
Each year in the United States, there are !140,000 new 
cases and 50,000 deaths from colorectal carcinoma. Ac-
cumulating evidence suggests that screening patients for 
colorectal neoplasia may either prevent colorectal cancer 
by detecting colon polyps that may evolve into carcinoma 
or allow detection of colorectal cancer at a pre-symptom-
atic earlier stage, making curative therapy more likely. At 
present this screening strategy consists of (1) testing stool 
for the presence of blood, most commonly using guaiac-
impregnated cards, fl ushable reagent pads, or immuno-
chemical tests, and (2) directly observing the distal colon 
by endoscopic or radiographic examinations.

 A. The clinical use of a positive fecal occult blood test 
(FOBT) obtained at the time of digital rectal examina-
tion has not been adequately validated. Despite the 
absence of data regarding accuracy in detecting neoplas-
tic disease, this is a widely accepted and practiced clini-
cal test. It has been estimated that false-positive rates up 
to 25% occur with FOBT on digital rectal examination. 
Until the specifi city of FOBT by digital rectal examina-
tion is clarifi ed, it is recommended that patients undergo 
FOBT only on spontaneously evacuated stools.

 B. Patients should be sent home with FOBT cards, edu-
cated about diet and medicine, and asked to provide 
stool samples. Any one of six samples testing positive 
should be further evaluated. The test is positive in 
4%–6% of asymptomatic patients tested, but only 
5%–10% of these have colorectal cancer and 20%–30% 
have colon polyps; therefore, 60%–70% are false-
positive results. In addition, 30%–50% of patients with 
proven colon cancer have a false-negative test result. 
Therefore, a positive test leads to further evaluation 
in many patients without disease, and a negative test 
result does not exclude disease.

 C. For evaluating a patient with a positive FOBT result, two 
strategies are available: (1) fl exible sigmoidoscopy and 
air-contrast barium enema or (2) colonoscopy, either 
endoscopic or CT colography. With the fi rst strategy, any 
positive fi nding (e.g., polyp or cancer) necessitates colo-
noscopy. In addition, the fi rst strategy alone misses 10% 
of cancers and 20% of large polyps. Therefore, colonos-
copy is the preferred means of evaluation when available. 
It also may provide the most cost-effective strategy un-
der certain conditions.

 D. If symptoms dictate or if there is iron defi ciency, a 
normal colonoscopy indicates that a further search for 
GI blood loss from the upper gut is indicated. Esopha-
gogastroduodenoscopy (EGD) should be performed to 
evaluate the presence of upper GI structural lesions 
(ulcer, infl ammation, tumors, arteriovenous malforma-
tions [AVMs]).

 E. Although small bowel tumors, or Crohn’s disease of the 
small bowel, usually do not present with heme-positive 
stools, a negative endoscopic examination of colon and 
upper GI tract should prompt evaluation of the small 
bowel, preferably by capsule endoscopy. However, 
neither of these tests detects small mucosal lesions 
such as AVM or small tumors.

 F. If stools remain positive for fecal occult blood, con-
sider invasive studies such as angiography or small 
bowel enteroscopy or capsule, which are now widely 
available. These may permit visualization of small 
vascular lesions or tumors undetectable by other 
means.

 G. If a colon cancer or large cherry-red polyp is found, 
this may be presumed to be the cause of bleeding and 
may be treated endoscopically or surgically. Similarly 
the presence of mucosal infl ammation (i.e., colitis) is 
also presumably the source. However, the presence of 
AVMs or diverticula is not suffi cient to exclude either 
proximal source.
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FLATULENCE
Gregory L. Eastwood, MD

 A. Flatulence is the passage of excess intestinal gas per 
rectum or the feeling that excessive gas is in the abdo-
men. Many patients complain of bloating, meaning 
that the abdomen becomes uncomfortably distended, 
usually after eating. Often, bloating is attributed to 
excessive intestinal gas. However, the perception that 
the passage of fl atus or the amount of intestinal gas is 
excessive may be inaccurate because it may not actu-
ally be due to an abnormal amount of intestinal gas. 
Patients who complain of excessive fl atus or of ab-
dominal pain from gas sometimes have disorders of gut 
motility and a heightened pain response to intestinal 
gas, rather than excess intestinal gas. Some patients 
who complain of abdominal pain and bloating do have 
demonstrable disorders, such as peptic disease, gall-
bladder disease, Crohn’s disease, or recurrent bowel 
obstruction. If, in addition to complaints of gaseous-
ness, the patient has loss of weight, localized abdomi-
nal pain, vomiting, or blood in the stool, the suspicion 
of an organic GI disorder is increased.

 B. Bacterial action on dietary substrates produces gas. 
Some patients can identify certain foods that aggravate 
the symptoms. A common offender is lactose, which 
causes excess intestinal gas production, cramps, and 
diarrhea in lactase-defi cient individuals. Elimination of 
milk and milk products, legumes, cabbage, and similar 
foods may be effective in alleviating symptoms.

 C. Perform sigmoidoscopy and a barium enema or colo-
noscopy to look for anorectal disease and colonic 

disorders. Refl ux into the terminal ileum may identify 
Crohn’s disease.

 D. Upper GI and small bowel x-ray series may identify 
Crohn’s disease of the small intestine, recurrent small 
bowel obstruction, or other disorders of the upper GI 
tract. Ultrasonography of the abdomen and pelvis may 
identify gallstones or an extraintestinal mass.

 E. Testing gut motor function may help diagnose a motil-
ity disorder, neuropathy, or systemic disease such as 
scleroderma. Hydrogen breath testing can suggest car-
bohydrate malabsorption or small bowel bacterial 
overgrowth.

 F. High-fi ber bulking agents or so-called antispasmodics, 
such as dicyclomine, may be useful in patients who 
have no demonstrable treatable disorder or in whom a 
specifi c food has not been implicated. However, bulk-
ing agents, because they contain nondigestible sub-
strates, may cause increased fl atus. In some patients, 
stress reduction therapy may be helpful.
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FECAL INCONTINENCE
Philip E. Jaffe, MD

 A. A history of rectal surgery, trauma, or infections may 
provide clues to the cause of fecal incontinence. A 
temporal relation with systemic conditions, including 
progressive neuromuscular disease, cerebrovascular 
disease, and diabetes mellitus, can often suggest the 
etiology. A history of previous anal sphincteric injury 
during childbirth is an important clue as well. The com-
mon anorectal disorders, including fi stula, fi ssures, viral 
infection, tumors, postinfl ammatory strictures, distal 
rectal ulcers, and severe hemorrhoidal disease, may 
contribute to incontinence through several mecha-
nisms. In addition, any condition that can lead to severe 
diarrhea can also lead to fecal incontinence by over-
whelming the ability of the anus to control the large 
volume. For this reason all causes of diarrhea, including 
infectious, malabsorptive, infl ammatory, and neoplas-
tic, need to be considered. Paradoxically, fecal impac-
tion is another potential cause and needs to be ex-
cluded. A careful history to determine the consistency 
of the material passed and the circumstances during 
which this occurs is very helpful. Physical examination 
should focus on inspection of the perineum and digital 
rectal examination.

 B. Flexible sigmoidoscopy should be performed to ex-
clude distal colonic masses, proctitis, and other com-
mon rectal processes. When sigmoidoscopy is normal 
or if diarrhea without anorectal disease is suspected, 
colonoscopy should be performed to exclude more 
proximal colon disease. Additional studies, including 
small bowel x-ray and biopsy, stool cultures and studies 
for parasitic infection, and timed quantifi ed stool col-
lections, may all be part of the evaluation.

 C. Anorectal manometry with a balloon-tipped catheter is 
performed to determine anal sphincter resting and 
squeeze pressures, the threshold for rectal sensation 
to distention, and the appropriateness of anal sphinc-
ter pressure response to rectal distention and defeca-
tory effort. Rectal compliance may also be calculated. 

Higher-than-normal sensory thresholds are common 
in diabetic persons with incontinence and may re-
spond to the addition of bulking agents, opioid an-
tidiarrheal drugs, and biofeedback training. In cases 
in which traumatic disruption of the anal sphincter is 
considered (usually during childbirth or by previous 
surgery), anorectal endoscopic ultrasound may be 
useful in defi ning areas of muscular injury and direct-
ing surgical repair.

 D. When available, defecography can demonstrate ana-
tomic defects, including rectal prolapse, that may not 
be detected during examination or on endoscopic 
evaluation.

 E. Disease of the rectum, including ulcerative proctitis, 
ischemia, and radiation proctitis, can lead to decreased 
rectal compliance and incontinence. Infusion of saline 
into the rectum while intraluminal pressures are mea-
sured can defi ne this problem. As in all anorectal con-
ditions that lead to fecal incontinence, proximal fecal 
diversion (usually by colostomy) may be necessary if 
other pharmacologic, dietary, behavioral, and local 
surgical measures fail.
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ASYMPTOMATIC ABNORMAL LIVER 
AMINOTRANSFERASES

Juan Diego Baltodano, MD, and Bipin Saud, MD

Liver aminotransferases include aspartate aminotransferase 
(AST, formerly SGOT) and alanine aminotransferase (ALT, 
formerly SGPT). They actively participate in the process of 
gluconeogenesis as mitochondrial and cytosolic enzymes 
within the hepatocyte. Other liver biochemical enzymes in-
clude alkaline phosphatase (canalicular membrane), gamma 
glutamyl transpeptidase (hepatocyte and biliary epithelia), 
and 5´-nucleotidase (sinusoidal and canalicular membrane).

Abnormally increased serum liver enzymes are reported 
in approximately 0.5%–4% of the asymptomatic popula-
tion, usually when routine health screening testing is 
performed. The fi rst step when evaluating a patient with 
increased liver biochemistries is to assess the degree of 
abnormality. If those are minimal (usually 2–5 times the 
upper limit of the reference range), retesting is necessary 
to avoid excessive and expensive workup.

Of signifi cance is that reference laboratory values are 
defi ned as the mean of the distribution ± 2 standard devia-
tions of the normal population. Therefore, there will always 
be a subset of asymptomatic patients (2.5% above and 
2.5% below the reference range) without any demonstrable 
cause of minimally “abnormal” liver chemistries. However, 
patients with underlying chronic liver disease may have 
fl uctuating levels of “normal” serum liver biochemistries 
throughout the course of their disease. Physiologic states 
can also lead to elevated liver enzymes (e.g., pregnancy in-
duces elevation of alkaline phosphatase).

 A. If a signifi cant abnormal pattern is detected, use the 
diagnostic clues to guide further testing. During the 
initial evaluation, review patient symptoms; risk factors 
for liver disease (alcohol abuse, illicit drug use, tattoos, 
history of blood transfusions, sexual history); associated 
morbid conditions (diabetes or glucose intolerance, 

obesity, dyslipidemia); medications (including herbal/
alternative and over-the-counter medications); and 
family history. Perform a thorough physical examina-
tion. Look for stigmata of chronic liver disease such as 
spider angiomas, palmar erythema, gynecomastia, tes-
ticular atrophy, and Duputyren’s contractures during 
physical examination.

 B. The clinical signifi cance of any liver chemistry test ab-
normality must be interpreted in the context of each 
clinical setting. Generally, these abnormalities can be 
further categorized into three main groups: hepato-
cellular injury predominance (AST/ALT), associated 
cholestasis (increased alkaline phosphatase and biliru-
bin), and/or associated impaired metabolic/synthetic 
liver function (low albumin, prolonged prothrombin 
time [PT]). Specifi c ratios and levels of serum AST to 
ALT may be useful in differential diagnosis. For ex-
ample, in most forms of acute liver injury this ratio is 
!1, whereas in alcoholic hepatitis it is typically "2. 
Elevation of these enzymes "1000 U/L suggests ongo-
ing acute viral, drug, or ischemic insult to the liver.

Epidemiologic factors help guide further evaluation 
and management. Worldwide, viral hepatitides are the 
most common causes of abnormal liver transaminases. 
Hereditary hemochromatosis (HH) is also frequent. 
Therefore, initial testing for mildly elevated amino-
transferases must include serologies for hepatitis A, B, 
and C viruses as well as fasting iron (Fe) studies (se-
rum ferritin and iron saturation). Nonalcoholic fatty 
liver disease (NAFLD) unfortunately has no specifi c 
serologic test available, and it is increasing in fre-
quency. Risk factors for fatty liver include the presence 
of obesity, hypertriglyceridemia, glucose intolerance, 
and diabetes mellitus.

(Continued on page 224)
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 C. If hepatitis serologies and iron studies are normal, se-
rum ceruloplasmin and alpha-1-antitrypsin should be 
measured to screen for Wilson’s disease and alpha-
1-antitrypsin defi ciency disorders, respectively. 
Chronic autoimmune hepatitis can be another less 
common cause of liver AST/ALT elevation. It occurs 
predominantly in women and is often associated with 
thyroiditis and other autoimmune disorders. Serum 
serologic markers to screen for autoimmune hepatitis 
include antinuclear antibody (ANA), anti–smooth-
muscle antibody (Ab), and potentially liver kidney 
microsomal (LKM) antibody. Other hepatotropic vi-
ruses (concomitant hepatitis E and D, Epstein-Barr, 
cytomegalovirus, and herpes) or infi ltrating liver dis-
ease (sarcoidosis, tuberculosis, amyloidosis, fungal 
infection, and lymphomas) can be a cause for elevated 
aminotransferases. Uncommon nonhepatic causes for 
abnormal transaminases include thyroid disease, 
muscle disorders, celiac disease, hemolysis, and 
strenuous exercise.

When the alkaline phosphatase is also found to be 
abnormally elevated, hepatobiliary or nonhepatic origin 
should be differentiated. Serum assays of 5$-nucleotid-
ase or gamma glutamyl transferase are generally used to 
confi rm or exclude a liver-specifi c origin. Once con-
fi rmed, liver imaging studies are recommended to com-
plete inital evaluation. Radiologic tests available include 
utrasonography (US), CT, radionuclide scans, and MRI. 
For biliary obstruction or parenchymal disease, US or 
CT are included as a part of the inital evaluation. If a 
primary or metastasic liver malignancy is suspected, a 
triple-phase CT of the liver is recommended. For the 

detection of intrahepatic vascular lesions, a nuclear scan 
or MRI of the liver is necessary. Finally, magnetic reso-
nance cholangiopancreatography (MRCP) is an effec-
tive noninvasive imaging technique to evaluate biliary 
ductal anatomy.

 D. Liver biopsy provides important prognostic and diag-
nostic information in patients with liver disease. How-
ever, it should be performed only if the expected 
results exceed the low risks of the procedure. In pa-
tients with chronically elevated ("6 months) liver en-
zymes or with impaired hepatic function, liver biopsy 
should be considered. Recent studies have shown that 
the most likely diagnosis is steatosis and steatohepatitis 
when biopsy is performed for abnormal liver chemis-
tries with unremarkable serologies.
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Elective radiologic and serologic evaluations should be dependent on the clinical scenario specific to an individual patient.
In addition, depending on the clinical scenario, computerized tomography or abdominal magnetic resonance imaging may 
be preferable to ultrasonography. Patients with more significant elevations of the ALT or AST, with an abnormal albumin or
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‡ Liver biopsy may considered in patients with chronic HCV viremia and either normal or abnormal serum ALT levels. 
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statement: Evaluation of liver chemistry tests. Gastroenterology 2002; 123:1364.
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ELEVATED SERUM IRON
M. Brian Fennerty, MD

 A. Hemochromatosis is an inherited autosomal-recessive 
disorder characterized by excessive GI absorption of 
iron and progressive iron deposition in parenchymal 
organs. The gene frequency in the population is 0.06%. 
Clinical characteristics include lethargy, weight loss, 
increased skin pigmentation, loss of libido, abdominal 
pain, joint pain, diabetes, hepatomegaly, testicular at-
rophy, and arthropathy. Patients with asymptomatic 
hemochromatosis with increased serum iron must be 
differentiated from patients with iron overload second-
ary to alcoholic liver disease, hemolytic anemias, and 
medicinal iron. The family history may indicate liver 
disease.

 B. The serum iron is a poor screening test to detect idio-
pathic hemochromatosis (IHC) because false-positive 
results occur in those ingesting iron, in alcoholics, and in 
those with heterozygotes of the hemochromatosis allele. 
However, calculating the transferrin saturation from the 
serum iron and the iron-binding capacity proves to have 
a sensitivity !90% (for saturation !60%). Unfortunately, 
as many as 24% of people (many heterozygotes) with 
normal iron stores also have saturation in this range. The 
serum ferritin refl ects total body iron, and an increase in 
ferritin usually refl ects increased body stores. When 
combined, increased transferrin saturation and elevated 
ferritin have a sensitivity of 94%.

 C. The diagnosis of IHC requires direct documentation 
of excess iron in the liver. In addition, quantifying the 
amount of iron and liver damage has important 
treatment and prognostic implications. Normal hepatic 
iron concentrations are 300–800 "g/g dry weight. In 
those with hemochromatosis, the hepatic iron concen-
tration usually is !10,000 "g/g dry weight. Presymp-
tomatic patients with hemochromatosis occassionally 
may have iron concentrations that overlap with those 

of persons with alcoholic liver disease. The recent 
identifi cation of the gene for hereditary hemochroma-
tosis (HFE C282Y and H63D) has resulted in the abil-
ity to accurately diagnose the disease through a genetic 
screening test.

 D. To differentiate alcoholic siderosis from hemochroma-
tosis, Bassett et al. compared hepatic iron concentration 
in predominantly young patients with homozygous 
hemochromatosis with that in patients with alcoholic 
liver disease. Hepatic iron index (HII) was calculated by 
converting micrograms of dry weight to micromoles 
(1 "g/56 # "mols) and then dividing by the patient’s 
age. This group discovered that all homozygous patients 
had an HII !2.0, and all patients with alcoholic liver 
disease and heterozygotes had an HII $2.0. This value 
appears to be the most discriminating test available to 
diagnose IHC.
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ELEVATED SERUM AMYLASE
M. Angelo Trujillo, MD

 A. Amylase is an enzyme with a 55,000-dalton molecular 
weight that hydrolyzes starch. The pancreas and salivary 
glands contain very high concentrations of amylase. 
Amylase also is produced by a number of other organs 
in lower concentrations. Approximately 35%–45% of 
normal serum amylase is of pancreatic origin. Amylase 
has a serum half-life of 1–2 hours. Approximately 
20% of circulating amylase is excreted in the urine; the 
remainder is catabolized at an unknown site. Increased 
serum amylase is most commonly caused by pancreati-
tis, but hyperamylasemia may be associated with several 
other nonpancreatic or nonabdominal disorders with 
similar clinical presentations.

 B. In acute pancreatitis serum amylase increases within 
24–48 hours of the acute onset of pancreatitis. Levels 
return to normal within 3–5 days in most cases. A nor-
mal serum amylase level occasionally is seen in acute 
pancreatitis. This may represent early pancreatitis, 
after a transient rise and fall of amylase, extensive pan-
creatic necrosis with inability to produce amylase, or 
cases of acute exacerbation of chronic pancreatitis in 
which the gland cannot produce amylase. Serum amy-
lase also may be normal when pancreatitis is associated 
with hypertriglyceridemia. In this case, a urinary 
amylase measurement usually shows a marked eleva-
tion. Cholelithiasis, ethanol, and idiopathic causes are 
responsible for about 90% of all cases of acute pancre-
atitis. Commonly used drugs known to cause pancreati-
tis include ethanol, hydrochlorothiazide, furosemide, 
sulfonamides, tetracyclines, estrogens, valproate, and 
azathioprine. A serum amylase level !3 times the up-
per limit of normal is consistent with pancreatitis. 
Other abdominal processes usually do not cause amy-
lase levels !2–2.5 times the upper limit of normal, with 
the exception of salivary gland disease and gut perfora-
tion or infarction.

 C. In acute pancreatitis with persistent elevated serum 
amylase levels, complications of acute pancreatitis as 
listed should be considered. Abdominal CT is useful in 
identifying pseudocysts, abscesses, ascites, and some 
tumors: Consider MRI of the pancreas with magnetic 
resonance cholangiopancreatography (MRCP) or endo-
scopic ultrasound (EUS), or consider endoscopic retro-
grade cholangiopancreatography (ERCP) in pancreatitis 
of biliary origin or idiopathic pancreatitis. This would be 
of low yield if the CT, MRI, MRCP, and EUS results are 
negative.

 D. In a patient with epigastric pain and elevated serum 
amylase, rule out causes other than acute pancreatitis. 
In cases of perforated viscus (esophagus, stomach, small 
intestine, colon), peritoneal absorption of GI contents 
results in elevated serum amylase. The patient usually 
has a more abrupt onset of pain and more peritoneal 
irritation. Several other nonpancreatic conditions listed 
also present with more pronounced signs of peritonitis, 
and most need surgical intervention.

 E. The elevation of serum amylase in renal insuffi ciency 
usually is modest, seldom !2 times the upper limit of 
normal. Macroamylasemia is a condition in which the 
major portion of serum amylase is bound to immuno-
globin. A (IgA). These macromolecular aggregates can-
not undergo glomerular fi ltration, so the urine amylase 
level is low or normal. The amylase/creatinine clear-
ance ratio (ACR) is calculated as follows:

ACR
A (urine) CR (serum)

A (serum) CR (urine
=

"

" ))
100"

  where A # amylase concentration and CR # creati-
nine concentration. In macroamylasemia, the ACR is 
abnormally low (usually $0.2%).

 F. After the common causes have been considered, more 
obscure causes should be sought. Isoamylase or lipase 
measurements may be helpful. Elevated serum amylase 
secondary to lung disease or certain tumors is com-
monly of the salivary or s-isoenzyme. Alcoholic patients 
may have an elevated serum amylase of salivary origin.
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Patient with ELEVATED SERUM AMYLASE
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Malignant
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ANEMIA
Raymond Taetle, MD

 A. The general evaluation of anemia includes an initial 
evaluation of volume status. If clinical signs of intravas-
cular volume depletion such as orthostatic hypotension 
are present, RBC and plasma loss may have occurred. 
Correct intravascular volume before evaluating the 
patient for anemia.

 B. Begin evaluation of the pathophysiology of anemia by 
assessing effective RBC production. The normal 
steady-state reticulocyte production is approximately 
50,000/mm3 per day (1% of 5 million), and the maxi-
mum production is approximately 400,000/mm3. Un-
der extreme stress, reticulocytes may be released from 
the marrow a day early, and even higher levels of 
apparent production are achieved. These fi gures may 
be used to interpret whether RBC production is 
increased or decreased.

 C. Increased RBC production in a patient with anemia is 
presumptive evidence of increased RBC destruction 
(hemolysis). The hemolysis may be intravascular or pre-
dominantly extravascular. In either case, haptoglobin, 
the major plasma heme-binding protein, may be de-
pressed. In intravascular hemolysis, free hemoglobin 
(Hb) may be present in plasma and iron (Fe) may be in 
renal tubule cells (urinary hemosiderin). Indirect biliru-
bin and lactate dehydrogenase may also be elevated. 
The Coombs’ test is used to distinguish immune and 
nonimmune hemolysis. A positive, direct Coombs’ test 
indicates antibody or complement on the RBC cell 

surface. Only certain IgG isotypes react with macro-
phage Fc receptors; therefore, a positive Coombs’ test 
may be present without causing increased RBC destruc-
tion. Autoimmune antibodies have maximal binding 
at either 37° C (warm antibodies, usually IgG) or 4° C 
(cold antibodies, usually IgM).

 D. If the spleen is palpable and thus clinically enlarged, 
hypersplenism cannot be defi nitively ruled out as a 
cause of RBC destruction. This can occur secondary to 
processes that themselves lead to anemia, such as the 
ineffective erythropoiesis accompanying thalassemia 
and hemolysis from an abnormal Hb, such as sickle 
cell/C disease.

 E. If hypersplenism is unlikely, hemolysis may be a result of 
mechanical trauma, congenital enzyme, or Hb defects 
within the RBC. Microangiopathic hemolytic anemia 
(MAHA) results from RBC trauma from fi brin strands in 
small vessels (thrombotic thrombocytopenic purpura, 
hemolytic uremic syndrome, disseminated intravascular 
coagulation [DIC]), or more rarely, prosthetic heart 
valves. Enzymatic defects can be drug dependent, such 
as G6PD defi ciency, or constitutive, such as pyruvate 
kinase defi ciency. Abnormal Hbs (sickle hemoglobin) 
and membrane defects (hereditary spherocytosis) also 
cause hemolysis. Acquired causes of hemolysis include 
the excess complement sensitivity acquired in paroxys-
mal nocturnal hemoglobinuria (PNH) and infections 
such as malaria.

(Continued on page 234)
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Patient with ANEMIA (DECREASED RBC MASS)
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 H. Macrocytic anemias result from either vitamin defi cien-
cies or primary processes involving the marrow. Liver 
disease also can cause macrocytosis because of excess 
RBC membrane lipid, but it is not associated with vita-
min defi ciency. Vitamin B12 defi ciency may be a result of 
pernicious anemia or secondary to other causes of B12 
malabsorption, but it is almost never a result of dietary 
defi ciency. In recent years, many early cases of B12 defi -
ciency have been detected by serum B12 assays and 
confi rmatory tests (increased serum methylmalonic acid 
or homocysteine). Folate defi ciency usually is a result of 
dietary defi ciency or diet in combination with ethanol 
ingestion. Some drugs also impair folate absorption 
(phenytoin) or metabolism (trimethoprim).

 I. When folate and B12 levels are normal, macrocytic 
anemias often result from myelodysplasia or unusual 
congenital dyserythropoietic anemias (types 1, 2, or 3) 
diagnosed by bone marrow examination.

 F. When RBC production is decreased or normal in the 
face of anemia (normal production with a reduced RBC 
mass constitutes depressed production), guidance as to 
the origin of the anemia may be provided by RBC size 
obtained through automated cell counting. Microcytic 
anemias generally involve processes in which Hb or 
heme synthesis is impaired. Thalassemia minor is a 
common cause of microcytic anemia. Major thalasse-
mias cause more severe anemia and often are accompa-
nied by organomegaly and/or skeletal abnormalities 
caused by marrow expansion. Anemia of chronic disease 
is the most common anemia in hospitalized patients; can 
be mildly microcytic (mean cell volume !75); and 
shows reduced serum Fe, reduced total iron-binding 
capacity (TIBC), and increased serum ferritin. In con-
trast, Fe defi ciency is the most common outpatient 
anemia and is characterized by reduced serum Fe, 
increased TIBC, and reduced serum ferritin.

 G. In normocytic anemias, consider anemia of chronic 
disease in appropriate clinical settings when the afore-
mentioned laboratory fi ndings are present. If anemia of 
chronic disease is absent, order a bone marrow aspira-
tion and biopsy to rule out a marrow defect in RBC 
production resulting from aplasia, processes replacing 
the marrow (myelophthisic anemia), lymphoprolifera-
tive or myeloproliferative disorders, or malnutrition. 
Protein calorie malnutrition causes anemia in disorders 
such as anorexia nervosa. Other metabolic disorders also 
cause severe anemia, including uremia. The primary 
defect in patients with uremia is a relative lack of the 
erythroid-stimulating hormone erythropoietin (EPO), 
which may now be substantially corrected by EPO ad-
ministration. The Fe status of these patients depends on 
their transfusion and medication histories.
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POLYCYTHEMIA
Nenad Antic, MD

 A. Increased plasma hemoglobin (Hb) or hematocrit (Hct) 
does not necessarily refl ect an elevated total body RBC 
mass. If repeat determinations confi rm an increased 
plasma Hb, RBC mass and plasma volume should be 
measured using radiolabeled RBC and albumin. This 
test, however, is performed in only a very small number 
of centers. The report should contain total RBC mass in 
percentages (100% being expected normal for the given 
age, sex, and weight; diagnostic criteria for polycythemia 
vera [PV] is !25% above the mean) and as total intra-
vascular volume. In the absence of frank volume con-
traction, a patient with very high Hb (!18.5 g/dl in men 
and !16.5 g/dl in women) nearly always has an elevated 
RBC mass and the RBC mass test is not necessary.

 B. Increased RBC mass indicates “true” polycythemia. An 
increase in plasma Hb attributed to a normal or high 
normal RBC mass and reduced plasma volume is 
termed spurious polycythemia. In the past, many cases 
of spurious polycythemia resulted from treatment with 
diuretics for hypertension. Although such patients do 
not have an expanded RBC mass, the decreased ratio 
of plasma to RBC in blood results in unfavorable whole 
blood rheology. Spurious polycythemia therefore may 
be associated with a high incidence of morbid arterial 
thrombotic events. Discontinue diuretics and substi-
tute other forms of treatment, or evaluate the patient 
to delineate other possible causes of the decreased 
plasma volume.

 C. If the RBC mass is elevated, test ABGs for Hb O2 
saturation. When saturation is "90%, hypoxia may 
cause increased erythropoietin (EPO) production 
and secondary polycythemia. In some patients, hy-
poxia occurring only at night is revealed by sleep 
studies, and it is typically suffi cient to elevate EPO 
levels and cause polycythemia. Nighttime blood gas 
or oximeter readings may clarify this problem. 
Regardless of the cause, elevation of Hb levels to 

above normal generally is considered to result in 
unfavorable rheology and O2 delivery. Provide sup-
plemental O2 if indicated to lower the EPO stimulus. 
Right-to-left cardiac shunts can also cause decreased 
blood O2 content and polycythemia but usually pres-
ent in childhood.

 D. When plasma EPO levels are increased in the absence 
of hypoxia, consider localized hypoxia within the kid-
ney or impaired O2 delivery. Renal cysts and tumors 
and hydronephrosis can compress intrarenal vessels 
and cause local hypoxia, leading to increased renal 
elaboration of EPO; renal artery stenosis can cause this 
as well. Ultrasonography or CT of the kidneys usually 
is diagnostic, but in some patients arteriography is nec-
essary. Certain rare tumors (e.g., hepatomas, cerebel-
lar hemangiomas, pheochromocytoma) can produce 
ectopic EPO. Rarely, uterine fi bromas have also been 
associated with this fi nding.

Other less common etiologies of increased EPO pro-
duction include Bartter’s syndrome, EPO receptor hy-
persensitivity, androgen therapy, and autotransfusions.

Secondary polycythemia can occur with normal 
EPO levels in chronic hypoxia or decreased oxyhemo-
globin desaturation. During the initial response to hy-
poxia, EPO levels are elevated, but once steady-state 
erythrocytosis is achieved, the EPO levels required to 
maintain an elevated Hb level may fall within the nor-
mal assay range.

 E. Levels of abnormal Hb that result in reduced O2 
unloading in tissues also cause tissue hypoxia and 
increased EPO production. The most common cause 
is probably increased carboxyhemoglobin levels from 
CO in cigarette smoke. Carboxyhemoglobin levels 
#6% can elevate EPO production and increase Hb 
levels. Unusual congenital Hbs may also release 
O2 poorly and cause polycythemia. Both result in a shift 
in the oxyhemoglobin dissociation curve.

(Continued on page 238)
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 G. PV is generally managed with phlebotomy to reduce 
Hb levels to normal. Patients treated with phlebotomy 
alone show an increased incidence of thrombotic 
events early in their disease. Management approach to 
a PV patient should start with a risk stratifi cation.

Patients at low risk are those who are "60 years of 
age, without a history of thrombosis and cardiovascu-
lar risk factors (smoking, obesity) and with a platelet 
count of "1.5 million per microliter. Patients at high 
risk are the complete opposite. Intermediate risk is 
neither high risk nor low risk. Patients at low risk are 
treated with aspirin in addition to phlebotomy, unless 
they have a history of a hemorrhagic episode or plate-
let count !1 million and acquired vonWillebrand 
syndrome. Patients at high risk also should receive 
myelosuppressive therapy: interferon-$, hydroxyurea, 
or busulfan is most commonly used. A relatively new 
agent with profound effects on platelet production, 
anegrelide, has been used to control elevated platelet 
counts in PV and other myeloproliferative disorders, 
but experience with this agent is limited.

Prognosis of untreated PV is poor; median survival is 
6–18 months, with thrombosis being the most common 
cause of death. Other causes of mortality in PV are 
transformation to acute leukemia or to “spent phase” 
(postpolycythemic myeloid metaplasia) and bleeding.

 F. Patients with normal plasma EPO levels and increased 
RBC mass have autonomous erythropoiesis, usually PV. 
In some cases this diagnosis remains unconfi rmed be-
cause patients may lack other evidence of PV. Such 
cases have recently been termed pure erythrocytosis 
and usually are managed by phlebotomy. The Polycy-
themia Vera Study Group (PVSG) proposed criteria for 
the diagnosis of PV. In concept, these criteria are clini-
cal fi ndings indicating the presence of a multilineage 
myeloproliferative disorder. Absence of EPO elevation 
and normal arterial O2 saturation are assumed because, 
in the presence of hypoxia, increased erythropoiesis 
cannot be defi nitively confi rmed to be autonomous. An 
increased RBC mass also is required. If these fi ndings 
are noted in a patient with a palpable spleen (major 
criterion), the diagnosis of PV is established; two more 
major criteria are clonal genetic abnormality other than 
Ph chromosome or bcr/abl fusion gene in marrow cells 
and endogenous erythroid colony formation in vitro. If 
a palpable spleen, genetic abnormalty of the bone mar-
row, and in vitro colony formation are absent, the ad-
ditional presence of two of the following four minor 
criteria is required: thrombocytosis !400 million/dl, 
WBC count !12 million/dl, bone marrow biopsy show-
ing panmyelosis with prominent erythroid and mega-
karyocytic proliferation, and low serum EPO levels. 
However, some patients with PV do not meet such 
criteria. Some present after GI bleeding and may have 
initially reduced Hb levels. Others lack the full diagnos-
tic criteria but require therapy because of the unfavor-
able rheologic effects of polycythemia. Presenting 
symptoms of polycythemia are nonspecifi c and largely 
refl ect increased blood viscosity. These include head-
aches, plethora, fatigue, hypertension, pruritus, eryth-
romelalgia, ulceration of fi ngers and toes, joint pain, 
epigastric pain, weight loss, paresthesias, visual distur-
bances, vertigo, tinnitus, and ruddy cyanosis. Some pa-
tients have major thrombotic events such as stroke or 
myocardial infarction or bleeding manifestations. Such 
patients should not undergo nonemergency surgery 
until polycythemia has been corrected. For reasons that 
have not been fully elucidated, polycythemia per se 
results in a bleeding diathesis. Platelet dysfunction may 
exacerbate this problem in PV but is often normal at 
initial presentation.
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NEUTROPHILIA
Robert M. Rifkin, MD, FACP

Increases in the number of circulating WBCs may rep-
resent either a primary disorder of WBC production or, 
more commonly, a secondary response to an underlying 
disease. Leukocytosis is defi ned by age-adjusted popula-
tion normal values. Abnormal elevations in mature neu-
trophil count (neutrophilia) represent the most common 
cause of leukocytosis and are the subject of this decision 
matrix.

 A. Neutrophilia is best defi ned as an increase in the abso-
lute blood neutrophil count to a level !2 standard 
deviations above the mean value for normal adult indi-
viduals. From a practical standpoint, this is usually 
defi ned as a neutrophil count !10,000/mm3. Neutro-
phil counts follow a diurnal variation, with the peak 
counts occurring late in the afternoon. However, this 
variation is not enough to produce neutrophilia.

 B. Initially, laboratory error should be excluded as a cause 
of neutrophilia. With the advent of electronic complete 
blood counting, error has been virtually eliminated. 
Blood counts that do not make sense in a given clinical 
context should be repeated. There is no substitute to 
evaluating the peripheral blood smear. Factitious neutro-
philia may result from preanalytic variables such as a 
blood sample obtained with inadequate anticoagulant.

 C. The evaluation of neutrophilia begins with a thorough 
history and physical examination to search for an under-
lying disease state. Neutrophilia commonly results from 
an acute or chronic infl ammatory process. A bone 
marrow examination rarely provides useful information 
except in those patients in whom a primary marrow 
dyscrasia is suspected. Bone marrow biopsy with culture 
may be useful in the detection of chronic infections 
(fungal or mycobacterial). In patients with very mild 
neutrophilia, remember that the neutrophil count in 
2.5% of the general population must be !2 standard 
deviations above the mean. The regulation of the neu-
trophil count is also genetically controlled, and examina-
tion of siblings and family members can be helpful in 
diffi cult cases.

 D. The workup of neutrophilia is greatly simplifi ed when 
it can be classifi ed as primary or secondary. In normal 
individuals the neutrophil count varies directly with 
the serum cortisol level, with both levels peaking in the 
late afternoon. Neutrophil counts increase slightly af-
ter meals, with postural changes, and with stress and 
emotional stimuli. These physiologic changes are not 

enough to cause a clinically meaningful increase in the 
neutrophil count.

 E. Primary neutrophilia is that without evidence of an as-
sociated disease and may result from a wide variety of 
bone marrow disorders. These can be idiopathic, famil-
ial, or malignant. Benign hematologic disorders, includ-
ing rebound from agranulocytosis, megaloblastic ane-
mia, or chronic idiopathic leukocytosis, can produce 
chronic neutrophilia. Malignant hematologic disorders 
such as chronic myeloid leukemia and myeloprolifera-
tive disorders must also be considered as other causes 
of persistent primary neutrophilia.

 F. Secondary neutrophilia may result from a wide variety 
of stimuli. Both physical and emotional stimuli may 
cause neutrophilia. These stimuli may include cold, 
heat, exercise, seizures, pain, labor, surgery, panic, and 
rage. Localized and systemic bacterial and mycotic 
infections may result in secondary neutrophilia. Ongo-
ing tissue necrosis with the activation of the comple-
ment system is responsible for increases in neutrophil 
count. Finally, colony-stimulating factors such as fi lgras-
tim, sargramostim, and pegylated fi lgrastim can elicit a 
striking neutrophilia. Mild chronic neutrophilia most 
often is the result of smoking. Long-standing chronic 
infl ammation can also produce puzzling cases of second-
ary chronic neutrophilia. Vasculitis, rheumatoid arthri-
tis, gout, myositis, colitis, dermatitis, periodontal dis-
ease, and drug reactions are often associated with 
chronic neutrophilia. Nonhematologic malignancy can 
produce chronic neutrophilia; causes commonly include 
carcinomas of the lung, stomach, breast, kidney, pan-
creas, and uterus. Neutrophilia in response to drug 
administration is rare except in the case of the adminis-
tration of glucocorticoids, epinephrine, and lithium salts. 
Specifi c therapy to reduce only the neutrophil counts is 
not recommended. Instead, treatment of the underlying 
cause is preferred.
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LEUKOPENIA
William H. Kreisle, MD, and Manuel Modiano, MD

In adults leukopenia is a total WBC count !3700 cells/
mm3. Most cases result from absolute neutropenia 
(!2500 cells/mm3); rare cases are secondary to absolute 
lymphopenia (!1000 cells/mm3).

 A. Initial evaluation should include a thorough history 
and physical examination. Give special attention to 
the use of drugs and the presence of adenopathy, 
splenomegaly, ecchymoses, petechiae, and signs of 
infection. CBC, differential, and platelet counts are 
essential to determine absolute neutrophil and lym-
phocyte counts and to rule out any accompanying 
anemia or thrombocytopenia. The blood smear pro-
vides important information concerning RBC and 
WBC morphology. The results of these tests often 
lead to specifi c diagnoses.

 B. Patients with neutropenia usually have signs and symp-
toms of infection that often are life threatening. Fever 
in the absence of localizing signs of infection is com-
mon. After obtaining cultures, start broad-spectrum 
antibiotics immediately.

 C. Isolated neutropenia and pancytopenia can occur with 
many commonly used noncytotoxic drugs (e.g., quini-
dine, penicillins, sulfonamides, phenothiazines, diuret-
ics), alkylating agents, antimetabolites, and other neo-
plastic agents. If physical examination and laboratory 
test results are negative for a neoplastic or hematologic 
disorder, stop the drug and observe the patient by taking 
frequent blood counts. Order a bone marrow biopsy and 
aspirate if the neutropenia fails to resolve in 5–7 days or 
if blood counts continue to decline.

 D. Disorders leading to splenomegaly with splenic seques-
tration can cause neutropenia, but there usually is 
associated thrombocytopenia. Differential diagnosis in-
cludes cirrhosis, sarcoidosis, glycogen storage diseases, 
and other uncommon conditions.

 E. If the bone marrow result is unremarkable and there 
is no evidence of splenomegaly or an autoimmune 

disorder, consider rare chronic neutropenic states. 
Observe the patient with serial blood counts to docu-
ment the neutropenic pattern.

 F. Most cases of neutropenia are associated with anemia 
and/or thrombocytopenia. Unless a drug is strongly 
suspected as the cause, order a bone marrow biopsy 
and aspirate to rule out a primary hematologic disorder 
that requires prompt treatment.

 G. If the only bone marrow abnormality is the absence of 
mature granulocytes, this suggests maturation arrest or 
autoimmune destruction. Perform a workup for an 
autoimmune disorder. If available, an antineutrophil 
antibody assay may be helpful.

 H. Infections that can cause neutropenia with anemia and/
or thrombocytopenia include viruses (Epstein-Barr, 
cytomegalovirus, virus HIV, hepatitis, measles); bacteria 
(severe gram-negative and gram-positive organisms); 
Mycobacterium, typhoid fever, malaria; and fungi. Bone 
marrow should be cultured as part of an extensive 
workup for infection.

 I. Lymphopenia without associated neutropenia is uncom-
mon. Most cases are secondary to drugs (e.g., steroids), 
radiation injury, or renal failure. Some viral infections, 
particularly HIV, can also cause absolute lymphopenia.
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DEEP VENOUS THROMBOSIS
Guillermo Gonzalez-Osete, MD, and Manuel Modiano, MD

Deep venous thrombosis (DVT) is caused by intravascu-
lar deposits of predominantly fi brin, RBCs, platelets, and 
WBC components, accumulating in a vein and producing 
obstruction to venous outfl ow and/or vessel wall infl amma-
tion. The clinical manifestations depend on the severity of 
these infl ammatory processes. Often the initial sign is a pul-
monary embolism (PE).

 A. Detailed history taking should look for previous epi-
sodes and for inherited disorders of protein C and 
S defi ciency, antithrombin (AT) III defi ciency, or an 
abnormal factor V (factor VLEIDEN). With such defi cien-
cies there is a strong family history of recurrent DVT or 
PE that presents at an early age; !80% of patients with 
protein C defi ciency have had an episode of DVT or PE 
by age 40. Patients with ATIII defi ciency have a similar 
presentation and also may have a history of failure to be 
anticoagulated with heparin. Other hypercoagulable 
causes are the MTHFR (5,10-methylenetetrahydrofolate 
reductase) gene mutation, prothrombin gene mutation, 
and activated protein C resistance. Some are acquired, 
such as the anticardiolipin antibodies. It is important 
to obtain a complete drug and medication history, 
including use of estrogen or oral contraceptives. A his-
tory of frequent abortions with a prolonged partial 
thromboplastin time (PTT) should make one suspect a 
lupus anticoagulant (i.e., anticardiolipin antibodies). 
This also is present in some collagen vascular diseases 
such as systemic lupus erythematosus. Surgery that 
requires !30 minutes and certain surgical procedures 
(orthopedics, those involving trauma to lower limbs 
[e.g., knee surgery, urologic, gynecologic]) are associ-
ated with increased incidence of DVT. Other risk factors 
are trauma, pregnancy, puerperium, congestive heart 
failure (CHF), myocardial infarction, cerebrovascular 
accidents, extremity paralysis, malignancy (especially of 
the prostate, breast, or pancreas), obesity, varicose veins, 
immobilization, use of estrogens, smoking, and age. All 
of these may increase the risk of DVT by stasis and/or 
increased activation of coagulation.

 B. Pain is present in approximately 50% of patients with 
DVT. Swelling and tenderness to compression also are 
found in 75% of patients. The clinical diagnosis of 
DVT is not accurate. Thrombosis does not always pro-
duce complete obstruction or infl ammation. In 30% of 
patients who have pain and swelling, there is proven 
DVT. The classic Homan sign (discomfort in the calf 
muscles on forced dorsifl exion of the foot) is not sensi-
tive. It is noted in 33% of patients with positive venog-
raphy and 50% with negative venography. Unilateral 

swelling associated with discoloration is an important 
sign that should alert one to the diagnosis.

 C. The differential diagnosis includes ruptured Baker’s 
cyst, muscle tear, cramp, hematoma, arthritis, bone 
disease, varicose veins, and postphlebitic syndrome. If 
no cause is apparent, consider noninvasive screening.

 D. When the history and physical examination suggest 
DVT, ancillary tests such as noninvasive impedance 
plethysmography (IPG) and duplex ultrasound or inva-
sive tests such as 125I and contrast venography will cor-
roborate the diagnosis. Laboratory tests should include 
platelet count, prothrombin time (PT), PTT, and D-
dimer. The D-dimer test has emerged as a good 
screening tool; a positive result supports further 
workup to rule out DVT and pulmonary embolism in 
the appropriate clinical setting, and a negative result 
does not exclude it.

 E. Noninvasive diagnostic tests available are IPG and 
duplex ultrasonography (D-US). IPG is good for detect-
ing proximal vein thrombosis and/or recurrent DVT but 
is insensitive for detecting nonobstructive proximal 
thrombosis and calf vein thrombosis. Its sensitivity is 
83%–93%; its specifi city is 83%–90%. It must be 
repeated serially to increase its sensitivity. False-positive 
results may occur with CHF, postoperative leg swelling, 
excessive leg tension, or external compression. D-US 
(sensitivity, 95%; specifi city, 98%) is the ideal method of 
screening patients with suspected DVT. It is good for 
detecting proximal but not calf vein thrombosis. Calf 
vein thrombosis usually requires no treatment other 
than bed rest and elevation of the extremity. In 
20%–30% of cases, however, the thrombus may extend 
into the popliteal vein, and full anticoagulation is 
required because of the increased incidence of PE. 
Extension into the popliteal system often is missed on 
initial noninvasive tests but may be seen if the examina-
tion is repeated after 3–5 days.

 F. 125I with fi brinogen detects fi brin accretion to a throm-
bus and will be positive with active ongoing clotting. 
It detects calf vein thrombosis in 90% of cases and 
proximal vein thrombosis in 60%–80%. Fibrinogen car-
ries with it the risks inherent with the use of any blood 
product, including allergic reactions and transmittal of 
infections. It is contraindicated in iodine allergy, preg-
nancy, and lactation. The combined approach of 125I and 
IPG was positive in 81 of 86 patients with positive veno-
grams; both tests were negative in 104 of 114 patients 
who had negative venograms. This is a useful approach 
if DVT is suspected clinically and 125I is inconclusive. 
Venography is the gold standard but is invasive, is not 
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    Warfarin
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always available, and may not visualize the deep venous 
system. It may itself cause a DVT.

 G. If the diagnosis is confi rmed, begin treatment. Stan-
dard treatment includes IV heparin, SC heparin, low 
molecular weight heparins, oral anticoagulants, bed 
rest, and extremity elevation. Patients with protein C 
defi ciency may have skin necrosis and increased sen-
sitivity to warfarin. Start therapy with IV heparin 
bolus, 5000 U, followed by continuous infusion of 
heparin, approximately 1000 U/h or 800–10,000 U 
SC heparin every 6–8 hours. Monitor activated PTT 
at 6 hours and thereafter until stabilized at 1.5–2 
times control values. Obtain a baseline platelet count 
and monitor every 3 days while the patient is taking 
heparin. Watch for heparin-associated thrombocyto-
penia and heparin-associated thrombosis. Alterna-
tively, Lovenox twice daily at a dosage of 1 mg/kg SC 
every 12 hours or at dosage of 1.5 mg/kg once a day 
could be used instead of heparin. Begin warfarin so-
dium on the fi rst day by instituting the estimated 
daily maintenance dosage (5–10 mg). Maintain INR 
at 2.0–3.0. It usually takes 72–96 hours for the INR 
to reach this range, and heparin should be continued 

References

Hommes DW, Bura A, Mazzolai L, et al. Subcutaneous heparin compared 
with continuous intravenous heparin administration in the initial treat-
ment of deep vein thrombosis: a meta-analysis. Ann Intern Med 
1992;116:279.

Hull R, Raskob G, Pineo G, et al. A comparison of subcutaneous 
low-molecular-weight heparin with warfarin sodium for prophylaxis 
against deep-vein thrombosis after hip or knee implantation. N Engl 
J Med 1993;329:1370.

Hull RD, Raskob GE, Rosenbloom D, et al. Heparin for 5 days as compared 
with 10 days in the initial treatment of proximal venous thrombosis. 
N Engl J Med 1990;322:1260.

Hyers T, Hull RD, Weg J. Antithrombotic therapy for venous thromboem-
bolic disease. Chest 1989;95:37s.

Lensing AWA, Hirsh J, Buller HR. Diagnosis of venous thrombosis. In
 Colman RW, Hirsh J, Marder VJ, et al, eds. Hemostasis and Thrombosis, 
3rd ed. Philadelphia: JB Lippincott, 1994.

Pini M, Pattachini C, Quintavalla R, et al. Subcutaneous vs. intravenous 
heparin in the treatment of deep venous thrombosis—a randomized 
clinical trial. Thromb Haemost 1990;64:222.

Salzman EW, Hirsh J. The epidemiology, pathogenesis, and natural history of 
venous thrombosis. In Colman RW, Hirsh J, Marder VJ, et al, eds. Hemo-
stasis and Thrombosis, 3rd ed. Philadelphia: JB Lippincott, 1994.

White R, McGahan JP, Daschbach M, et al. Diagnosis of deep vein 
thrombosis using duplex ultrasound. Ann Intern Med 1989;111:297.

until the INR is at this level. Treatment should last at 
least 12 weeks.
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COAGULATION ABNORMALITIES
Deborah Fuchs, MD; Ana Maria López, MD, MPH, FACP; and Manuel Modiano, MD

 A. Blood coagulation represents conversion of the soluble 
plasma protein fi brinogen into an insoluble fi brillar 
polymer, fi brin. It is the result of complex serial reac-
tions involving procoagulant proteins that circulate in 
plasma as inert precursors until converted sequentially 
by specifi c chain reactions to their active forms. Factors 
are numbered not by the order in which they become 
activated but by the order in which they were discov-
ered. The prothrombin time (PT) measures the extrinsic 
and common pathways of coagulation, including factors 
VII, X, V, II, and I. The partial thromboplastin time 
(PTT) measures the intrinsic and common pathways of 
coagulation, including factors XII, XI, IX, VIII, X, V, II, 
and I. The thrombin time (TT) measures the time it 
takes to convert fi brinogen to fi brin, the last stage of the 
common pathway.

 B. When confronted with a prolonged PT or PTT, fi rst take 
a careful history, including previous bleeding or bruising, 
spontaneously or after surgery or trauma. A family his-
tory of bleeding and a complete list of medications being 
taken (prescription or not) are essential. Confi rm that 
platelets are normal by count. Also inquire about history 
of clotting because lupus anticoagulants can prolong PT 
bleeding time. In 1990 an analysis of 862 publications on 
the bleeding time concluded that the bleeding time is 
not a useful test, particularly as a preoperative screening 
test in a patient with negative bleeding history (see 
Rodgers reference).

 C. Patients with a history of bleeding disorders often 
know the etiologic factors and corrective measures 
taken in the past. If so, correct the situation as before 
(if possible, check with the patient’s regular physician 
for dosage and type of factor correction) or refer the 
patient to a hematologist.

 D. When the cause is unknown or when there is no history 
of bleeding, fi rst confi rm the abnormality of the coagula-
tion times, especially if there has been no previous 
bleeding with trauma or major surgery. Again, a detailed 
history, including medications, and a full physical 
examination are essential.

 E. When coagulation tests do not correct with mixing stud-
ies, it usually is because an inhibitor or anticoagulant is 
present. A correction denotes a defi ciency of one or 
more coagulation factors. Inhibitors are either antibodies 
directed to specifi c factors (e.g., factor VIII or factor IX 
antibody) or an antiphospholipid antibody (lupuslike 
antibody) directed to phospholipid. Inhibition can also 
occur from a drug such as heparin or protamine, but it is 
usually known when these substances are present.

 F. An isolated prolonged PT that corrects with mixing 
suggests a factor VII defi ciency, and this factor can 
then be measured directly. If no correction occurs on 
mixing with normal plasma, there is likely an inhibitor 
present, most likely a lupuslike inhibitor; however, a 
specifi c factor antibody could also be present. Specifi c 
assays for a lupuslike inhibitor are available.

 G. An isolated prolonged PTT that corrects with mixing 
suggests one or more factor defi ciencies (VIII, IX, XI, or 
XII). An inherited defi ciency is often of a single factor, 
whereas multiple-factor defi ciencies are usually acquired 
(e.g., liver disease). No correction suggests a lupus or 
specifi c inhibitor. Factor VIII defi ciency (classic hemo-
philia A) is an X-linked inherited disorder that affects 
only males clinically; females are carriers. It is the most 
common severe coagulation disorder. Coordinate treat-
ment with an experienced hematologist, but emergency 
replacement can be done with fresh frozen plasma 
(FFP), cryoprecipitate, or factor VIII concentrates. 
Von Willebrand’s disease is the most common and most 
heterogeneous of heritable defects of coagulation. It 
arises from a qualitative or quantitative defi ciency of the 
adhesive glycoprotein, von Willebrand factor (vWF), 
which is required for platelet adhesion. It serves as a car-
rier protein for factor VIII and stabilizes factor VIII in 
the plasma. vWF is an autosomal-dominant disorder 
with its gene located on chromosome 12. Some of 
the rare types of vWD are actually autosomal recessive. 
Last, factor IX defi ciency (hemophilia B) is an X-linked 
disorder that is indistinguishable from factor VIII 
disease clinically, but it is treated with FFP or with 
factor IX concentrates.

 H. A prolonged TT is often caused by small amounts of 
heparin that many patients receive in the hospital; 
therefore, a reptilase time (RT) may be done to exclude 
heparin. Reptilase is a thrombinlike enzyme from a 
particular snake venom that is not inhibited by heparin. 
If both the TT and RT are prolonged, the abnormality 
is from low fi brinogen or the presence of fi brinogen 
degradation products (FDPs), a paraprotein, or an ab-
normal fi brinogen molecule, all of which can be mea-
sured directly.

 I. When both the PT and PTT are prolonged, the same 
reasoning can be applied as discussed for each individual 
test, except that multiple factors in multiple pathways 
may be defi cient (inhibitor mix corrects) or may be 
inhibited (inhibitor mix does not correct). Again, specifi c 
factors can be assayed directly and potential causes can 
be considered as indicated in the decision tree.
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TRANSFUSION THERAPY: FRESH FROZEN 
PLASMA AND CRYOPRECIPITATE

Richard M. Kaufman, MD

Plasma is prepared from whole blood donations by cen-
trifugation or is collected by apheresis. By defi nition, 
fresh frozen plasma (FFP) is frozen within 6–8 hours of 
collection and is stored at –18° C or colder. Each unit of 
FFP has a volume of approximately 250 ml. FFP con-
tains all of the coagulation factors at normal physiologic 
levels. The primary use of FFP is to replace coagula-
tion factors in patients with documented coagulopathy 
(prothrombin time [PT] and/or activated partial throm-
boplastin time [aPTT] !1.5 times normal) who are 
bleeding or undergoing an invasive procedure. Dosing 
is by patient weight (10–20 ml/kg). A discussion of the 
indications for FFP follows.

 A. Vitamin K Defi ciency/Warfarin Reversal: Vitamin K is 
required for the "-carboxylation of coagulation factors II, 
VII, IX, and X, as well as the anticoagulant proteins C 
and S. This carboxylation step is critical for the normal 
activity of these proteins. Warfarin (Coumadin) exerts its 
anticoagulant effect by rendering patients functionally 
vitamin K defi cient. There are several ways to reverse 
the effect of warfarin: (1) discontinue warfarin and 
wait—complete reversal of the coagulopathy will occur 
within 48 hours; (2) administer vitamin K—reversal 
occurs in about 12 hours; (3) infuse FFP—a single FFP 
infusion of 10–20 ml/kg will generally correct hemostasis 
immediately.

 B. Liver Disease: The liver produces all coagulation fac-
tors except factor VIII. Thus liver disease, regardless 
of etiology, is often associated with multiple coagula-
tion-factor defi ciencies. Several additional features 
of liver disease may increase the tendency to bleed, 
including portal hypertension, decreased clearance 
of activated coagulation complexes, dysfi brinogen-
emia, and splenomegaly with associated thrombocy-
topenia. The PT is prolonged to a greater extent than 
the aPTT; this is due to the short half-life of factor 
VII (4–6 hours). Because factor VII has such a short 
half-life, it is rarely possible to infuse a large enough 
volume of FFP to correct the patient’s PT entirely to 
normal. However, it should be emphasized that a 
completely normal PT is not required for hemostasis 
to be achieved.

 C. Isolated Coagulation Factor Defi ciency: FFP carries 
the same risks of pathogen transmission as other blood 
products, so FFP is never given in cases where a spe-
cifi c factor concentrate is available (e.g., factor VIII for 
hemophilia A). Currently FFP is the only product 
available for inherited or acquired defi ciencies of 
factors II, V, X, and XI.

 D. Dilutional Coagulopathy: In cases where bleeding 
patients receive a large volume of RBCs cells and col-
loid replacement, there may be suffi cient dilution of 
endogenous coagulation factors to impair hemostasis. 
FFP may be indicated if the patient’s PT and/or aPTT 
are prolonged to !1.5 times the mean of normal.

 E. Other Conditions: Plasma infusion may be benefi cial in 
DIC for patients with a prolonged PT and aPTT who 
are bleeding, undergoing an invasive procedure, or 
both. Plasma exchange with plasma replacement is the 
mainstay of therapy for thrombotic thrombocytopenic 
purpura (TTP). Finally, plasma is used to treat C1-
esterase defi ciency (hereditary angioedema).

 F. Cryoprecipitate (CRYO) is prepared by thawing FFP at 
4° C and collecting and refreezing the insoluble fraction. 
Each unit of CRYO has a volume of 10–15 ml and con-
tains an average of 250 mg of fi brinogen. The usual dose 
is a pool of 10 U. CRYO is indicated for patients who are 
bleeding and have a fi brinogen level #100 mg/dl (e.g., 
DIC). In the past, CRYO was used to treat von 
Willebrand’s disease; it is no longer used in this setting 
because of the availability of factor VIII concentrates 
that contain high levels of von Willebrand’s factor.
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TRANSFUSION THERAPY: PLATELETS
Richard M. Kaufman, MD

Platelets (PLTs) are transfused to prevent or treat bleeding in 
patients with quantitative or qualitative PLT defects. PLTs are 
either prepared from a unit of whole blood (random-donor 
PLT unit, RDP) or are collected by apheresis (single-donor 
PLT unit, SDP). A pool of four to six RDPs provides about 
the same total PLT dose as one SDP (!3 " 1011 PLTs).

 A. The vast majority of PLT transfusions are given prophy-
lactically to patients who are not bleeding and who have 
thrombocytopenia. For years, a PLT count of 20,000/#l 
was used as a standard PLT transfusion trigger. Later, 
multiple controlled trials demonstrated that prophylactic 
PLT transfusions can safely be given using a lower trigger 
(e.g., 10,000/#l), leading to substantial product inventory 
and cost savings. A PLT transfusion trigger higher than 
10,000/#l is often used for patients with comorbidities 
(fever, coagulation defects, intracranial lesions, high 
white cell counts, rapid PLT consumption).

 B. A published practice guideline has recommended a PLT 
count of 50,000/#l for most major surgical procedures, 
with counts near 100,000/#l recommended for neuro-
surgical or ophthalmologic procedures. PLT counts of 
25,000/#l or so are generally adequate for minor proce-
dures, such as central venous line placement.

 C. PLT transfusions are indicated to treat bleeding in the 
setting of thrombocytopenia or a qualitative platelet 
abnormality. The goal should be to maintain a PLT 
count $50,000/#l.

 D. Bleeding in the setting of pharmacologic inhibitors of 
PLT function (aspirin, clopidogrel, abciximab, etc.) 
frequently responds to PLT transfusion. In contrast, 
uremic bleeding tends to respond less well to PLT 
transfusion because the infused PLTs rapidly acquire 
the same defect affecting the patient’s own PLTs.

 E. The response to PLT transfusion is assessed by observing 
whether bleeding stops and by measuring a posttransfu-
sion PLT count. The expected PLT increment for an 
average adult receiving an SDP or a pool of RDPs is 
30,000–60,000/#l. Although the posttransfusion incre-
ment is the usual value considered in routine practice, a 
more accurate measure of PLT response is provided by 
the corrected count increment (CCI):
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A CCI of !7500 indicates an adequate PLT response.
 F. Platelet refractoriness may be defi ned as a poor incre-

ment following repeated PLT transfusions. Several non-
immune factors can cause PLT refractoriness, including 
medications, fever, sepsis, DIC, bleeding, splenomegaly, 
and graft-versus-host disease. In a subset of cases, PLT 
refractoriness is immune mediated. A 10-minute to 
1-hour posttransfusion PLT count that fails to show an 
adequate CCI on more than one occasion usually indi-
cates antibody-mediated PLT destruction (alloimmuni-
zation). A recipient panel-reactive antibody (PRA) score 
of !20% provides supporting evidence for the role of 
anti–human leukocyte antigen (HLA) antibodies.

 G. PLTs themselves tend to be poor immunogens. For pa-
tients who become alloimmunized, the initial antigenic 
stimulation generally comes from HLA class I molecules 
expressed on WBCs. Providing leukoreduced blood 
products is effective at helping to prevent PLT alloim-
munization. Once a patient does become alloimmunized 
to PLTs, a number of strategies may be considered, in-
cluding administering HLA-matched or cross-matched 
PLTs. If the specifi city of the recipient antibody can be 
determined, providing antigen-negative PLT units may 
also be effective.
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TRANSFUSION THERAPY: RED BLOOD CELLS
Richard M. Kaufman, MD

RBCs are transfused to increase oxygen-carrying capacity 
to meet tissue demands. The clinical signifi cance of anemia 
varies widely, depending on the underlying cause, the time 
course, and the patient’s volume status and clinical condition. 
Thus RBC transfusion decisions can be complex, and it is 
inappropriate to rely solely on a hemoglobin (Hgb) trigger. 
Rather, the risks and benefi ts of transfusion should be consid-
ered on an individual case basis. The patient’s clinical status 
needs to be assessed carefully. Signs and symptoms of anemia 
(e.g., fatigue, lightheadedness, pallor, tachycardia, dyspnea 
on exertion) should be sought.

RBC units are derived from whole blood donations, 
after removal of most of the plasma, which is used for the 
production of fresh frozen plasma (FFP) and/or platelet 
concentrates. RBCs may also be collected by apheresis. 
RBCs are stored at 1°–6° C and have a maximum shelf 
life of 42 days. A unit of RBCs has a volume of about 
250–300 ml and is expected to increase the recipient’s 
Hgb by approximately 1 g/dl or hematocrit by 3%.

 A. Because of normal physiologic compensation mecha-
nisms (e.g., increased cardiac output, increased oxygen 
extraction), anemia may be surprisingly well tolerated, 
particularly when subacute in onset. For patients with 
normovolemic anemia caused by a nutritional defi -
ciency, transfusion frequently can be avoided. Instead, 
the appropriate pharmacologic therapy (i.e., iron, folate, 
or vitamin B12) should be administered.

 B. For patients with severe acute hemorrhage, initial 
efforts should be focused on preventing hypovolemic 
shock. Volume resuscitation with crystalloid or colloid 
solution is of greater immediate importance than re-
storing oxygen-carrying capacity.

 C. A number of RBC transfusion guidelines have been pub-
lished. In general, it has been suggested that transfusion 
is almost never indicated with a Hgb level !10 g/dl and 
is often needed for a Hgb level "6–7 g/dl. Clinical judg-
ment is required for patients with Hgb levels between 
6–7 g/dl and 10 g/dl.

 D. A particularly valuable study of RBC transfusion was 
the Transfusion Requirements in Critical Care (TRICC) 
study, published in 1999. This was a well-designed 
randomized controlled trial of RBC transfusion in the 
intensive care setting. Almost 850 patients with anemia 

who were in the intensive care unit were randomly 
assigned to either a liberal or a restrictive transfusion 
strategy. Patients in the liberal group were transfused 
for a Hgb level "10 g/dl and were maintained with 
Hgb concentrations of 10–12 g/dl. Patients in the re-
strictive group were transfused for a Hgb level "7 g/dl 
and were maintained at hemoglobin levels of 7–9 g/dl. 
The primary end point, overall 30-day mortality, was 
similar in the two groups. Mortality during hospitaliza-
tion was signifi cantly lower in the restrictive group. A 
reanalysis of the data did reveal a trend (not statisti-
cally signifi cant) toward higher mortality among pa-
tients in the restrictive group with acute myocardial 
infarction and unstable angina.

 E. Commonly used modifi cations to RBC products 
include leukoreduction, irradiation, and washing. Leu-
koreduction removes !99% of contaminating WBCs 
and helps prevent febrile nonhemolytic transfusion 
reactions, human leukocyte antigen (HLA) alloimmu-
nization, and cytomegalovirus (CMV) transmission. 
Leukoreduction has additionally been proposed to 
prevent transfusion-associated immunosuppression, 
but the data are currently unclear. Irradiation is cur-
rently the only approved means to prevent transfusion-
associated graft-versus-host disease (TA-GVHD). 
Washing RBCs is done to remove plasma proteins; this 
is indicated when the recipient has a history of severe 
allergic reactions that are refractory to antihistamine 
administration.
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RED BLOOD CELL TRANSFUSION Considered

Normovolemic anemia
caused by nutritional
deficiency

Other anemias Hemorrhage

Pharmacologic therapy
 (e.g., iron)
Avoid transfusion if possible

Restore volume
with crystalloid

Evaluate clinical status
Look for signs and symptoms of:
 Anemia
 Fatigue
 Lightheadedness
 Pallor
 Tachycardia
 Dyspnea on exertion

Leukoreduction
prevents febrile
reactions, HLA
alloimmunization,
CMV transmission

Irradiation
prevents
TA-GVHD

Washing only if
history of severe
allergic reactions

Check Hgb: "7 g/dl

Transfuse RBCs

RBC transfusion usually
needed (higher Hgb may
be appropriate in cardiac
disease)
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C

D
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TRANSFUSION THERAPY: GRANULOCYTES
Richard M. Kaufman, MD

Granulocyte transfusions are sometimes considered for 
patients with severe neutropenia (absolute neutrophil 
count [ANC] !500/"l) and a life-threatening bacterial or 
fungal infection. Cases where granulocyte transfusions are 
considered are ones in which the patient’s own neutro-
phil counts are expected to recover within a few weeks 
(e.g., following a chemotherapy-induced nadir). Despite 
being used for #40 years, the effi cacy of granulocyte 
transfusions remains unclear. Indeed, a multicenter ran-
domized controlled trial of standard antimicrobial therapy, 
high-dose granulocyte transfusion has recently been pro-
posed to attempt to defi nitively settle the question of what 
(if any) role granulocytes have in treating neutropenic 
sepsis. In the 1970s and early 1980s, seven randomized 
controlled studies were performed to assess the effi cacy 
of granulocytes. Three trials reported positive results, two 
trials reported partial positive results, and two trials re-
ported negative results. All these studies were criticized 
for several reasons, including administration of insuffi cient 
granulocyte doses, small patient sample sizes, and exces-
sively high mortality rates observed among the control 
patients. In the mid-1980s, granulocyte transfusion use fell 
sharply because the clinical results seen were marginal, 
there was concern over adverse reactions, and there were 
marked improvements in antimicrobial agents. Interest in 
granulocyte transfusions was renewed in the 1990s, when 
the introduction of recombinant granulocyte colony-stimu-
lating factor (G-CSF) permitted the collection of extremely 
high doses of granulocytes.

 A. Granulocytes are collected by apheresis from healthy 
donors, either volunteer community apheresis platelet 
donors, or friends or family members of the patient. To 
increase the granulocyte yield, donors may be mobi-
lized with a single dose of G-CSF approximately 
12 hours before granulocyte collection. G-CSF mobili-
zation permits the harvest of 4–8 $ 1010 granulocytes. 
Corticosteroids (e.g., oral dexamethasone) have been 
shown to increase the granulocyte yield even further. 
In general, granulocyte mobilization of donors has 
been reported to be well tolerated, but there are 

known risks associated with both G-CSF and cortico-
steroid administration.

 B. Granulocyte products are stored at room temperature 
and must be transfused within 24 hours of collection. 
Because granulocyte products may contain 40–50 ml 
of RBCs, they must be ABO compatible with the re-
cipient. All granulocyte products must be irradiated to 
prevent transfusion-associated graft-versus-host dis-
ease. Generally, patients who are negative for cyto-
megalovirus (CMV) only receive granulocytes from 
donors who are CMV negative.

 C. Adverse reactions to granulocytes are seen in about 
10% of granulocyte transfusions. Typical reactions are 
fever/chills or mild allergic reactions (itching/hives). 
More rarely, serious reactions are seen, such as ana-
phylaxis or acute lung injury. Hypoxic reactions have 
been reported to be associated with the administration 
of amphotericin, so granulocyte transfusions are typi-
cally given several hours apart from doses of ampho-
tericin. Finally, granulocyte products carry the same 
infectious risks of other blood products. Because gran-
ulocytes must be given within 24 hours of collection, 
infectious disease testing is not available prior to the 
time of administration. Ordinarily, the granulocyte 
donor is tested and documented to be negative for all 
standard infectious disease markers up to 30 days 
ahead of the granulocyte donation.
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GRANULOCYTE TRANSFUSION Considered

May be considered in patient with ANC
!500/"l and life-threatening infection
unresponsive to conventional therapy

Request blood bank to:
    Mobilize donor
    Collect product

Adverse events may include:
 Fever/chills
 Allergic reactions
 Acute lung injury
 Disease transmission

Transfuse within 24 hr
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TRANSFUSION REACTIONS
Richard M. Kaufman, MD

In past decades, three viruses comprised the most impor-
tant infectious risks of transfusion: hepatitis B virus (HBV), 
hepatitis C virus (HCV), and HIV. In the United States, 
improvements in donor screening (e.g., nucleic acid test-
ing) have all but eliminated transfusion transmission of 
HIV and HCV. The per unit risks are now approximately 
1 in 2 million for HIV and HCV and 1 in 200,000 for HBV. 
With the rates of HIV, HCV, and HBV transmission having 
dropped so low, other transfusion risks have gained new 
prominence. The most signifi cant infectious risk of transfu-
sion is now sepsis from a bacterially contaminated platelet 
unit. Platelets (PLTs) must be stored at room tempera-
ture. Bacteria can be cultured from about 1 in 3000 PLT 
units, and a clinically signifi cant septic reaction is thought 
to occur in about 1 in 20,000 PLT transfusions. The other 
most important current risks of transfusion are as follows: 
(1) transfusion-related acute lung injury (per unit risk 
of 1/5000) and (2) transfusion of the wrong RBC unit, typi-
cally resulting from a patient identifi cation error (per unit 
risk of 1/12,000 to 1/19,000).

 A. In general, any adverse clinical event that occurs dur-
ing a blood transfusion should be considered a transfu-
sion reaction until proved otherwise. Steps to take 
when a transfusion reaction is suspected include the 
following: (1) stop the transfusion and notify the blood 
bank; (2) reconfi rm the identity of the patient and unit 
immediately; (3) draw a fresh blood sample, and send 
it plus the remaining blood component to the blood 
bank. The blood bank will perform a clerical check, 
examine the recipient’s plasma for visible hemolysis, 
and perform a direct antiglobulin test (DAT) to look 
for antibody-coated red cells in the recipient.

 B. Acute hemolytic transfusion reactions occur when pre-
formed antibodies in the recipient bind to transfused 
RBCs. The classic example is an ABO-incompatible 
transfusion (e.g., A donor/O recipient). The antibody-
antigen interaction can lead to complement fi xation, 
cytokine effects, renal failure, and DIC. Fever is the 
most common sign. Other signs and symptoms may 
include rigors; pain at the infusion site or in the chest, 
abdomen, or fl anks; nausea/vomiting; and shock. In 
anesthetized patients, red urine may be the only pre-
senting sign. The transfusion should be stopped immedi-
ately. Blood pressure support and maintaining adequate 

renal perfusion are primary concerns. Patients should 
be hydrated with normal saline ± diuretics.

 C. Delayed hemolytic transfusion reactions are anamnestic 
anti-RBC antibody responses that occur 1–2 weeks 
posttransfusion. Patients are often asymptomatic. De-
creased survival of transfused RBCs may be suspected 
based on a falling hemoglobin/hematocrit level and an 
increased bilirubin. The DAT is usually positive. Treat-
ment is supportive; the patient’s CBC and renal status 
should be monitored.

 D. Febrile nonhemolytic transfusion reactions (FNHTRs) 
are generally defi ned as a temperature increase of at 
least 1° C in the setting of transfusion, for which no 
other cause can be established. These reactions are 
typically benign, but other, more serious causes of fe-
ver must be excluded (i.e., hemolytic and septic reac-
tions). Proposed mechanisms of FNHTR include (1) 
recipient antibody interacting with transfused leuko-
cytes and (2) transfusion of cytokines that have accu-
mulated during storage. The use of prestorage leuko- 
reduced blood products has decreased the incidence 
of FNHTRs. These reactions generally respond well to 
acetaminophen administration.

 E. Allergic transfusion reactions are caused by allergies to 
donor plasma proteins. Allergic reactions to blood 
products span the entire spectrum from mild urticarial 
reactions to full-blown anaphylaxis. For reactions 
limited to urticaria only (i.e., no bronchospasm or hypo-
tension) it is acceptable to stop the transfusion, treat 
with antihistamines, and restart the infusion if the 
symptoms resolve. Epinephrine is the mainstay of 
treatment for anaphylactic transfusion reactions.

 F. Transfusion-related acute lung injury (TRALI) is 
characterized by acute-onset hypoxemia and the ap-
pearance of bilateral infi ltrates on chest x-ray within 
6 hours of transfusion of a plasma-containing compo-
nent. The acute respiratory distress syndrome seen is 
noncardiogenic in nature but may be diffi cult to distin-
guish from circulatory overload. Multiple mechanisms 
for TRALI have been proposed. In at least a subset of 
cases, TRALI is precipitated by passive transfusion 
of donor antibodies (usually anti–human leukocyte 
antigen) that react with recipient cells. Care is support-
ive. All patients with TRALI require supplemental 
oxygen, and about 75% need mechanical ventilatory 
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Patient with TRANSFUSION REACTIONS

Stop transfusion, notify blood bank
Reconfirm patient identity, check unit ID
Fresh sample plus remaining unit to blood bank

If !24 hr after transfusion,
delayed hemolytic
transfusion reaction

Maintain BP and renal perfusion
IVF " diuretics

Fever present

Acute hemolytic
transfusion reaction

Febrile nonhemolytic
reaction

Allergic reaction TA-GVHD

Blood culturing
Empiric antibiotics

Acetaminophen
Leukoreduced blood
 products if recurrent 
 reaction

Hemolytic reaction
excluded

DAT positive
Visible hemolysis

DAT negative
No visible hemolysis

TRALI
Acute hypoxemia,
 bilateral lung
 infiltrates, no congestive
 heart failureSepsis (usually

from platelet unit)
No sepsis

Antihistamines Supportive care

Request workup
by blood bank

Prevent with
irradiated blood
products

Epinephrine
Steroids
Antihistamines

Mild Anaphylaxis

A

B

C

E F G
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support. Although most patients with TRALI recover 
spontaneously over 2–4 days, there is a 5%–10% 
mortality rate.

 G. Transfusion-associated graft-versus-host disease (TA-
GVHD) is a rare but devastating complication of blood 
transfusion that primarily affects recipients who are 
immunocompromised. Viable lymphocytes in the trans-
fused blood component attack host tissues, leading to 
severe rash, diarrhea, and pancytopenia within 7–10 days 
of transfusion. TA-GVHD is almost uniformly fatal. 
There is no treatment, but TA-GVHD can be prevented 
effectively by providing irradiated blood products.
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CLASSICAL HODGKIN’S LYMPHOMA
Daniel O. Persky, MD, and Carol S. Portlock, MD

Hodgkin’s lymphoma (HL) typically presents with progres-
sive, nontender, rubbery lymphadenopathy in supraclavicular, 
cervical, axillary, or (rarely) inguinal regions. Most commonly, 
patients are 15–35 years of age. Mediastinal adenopathy may 
be detected incidentally or may lead to symptoms of nonpro-
ductive cough, shortness of breath, or both.

 A. The diagnosis usually is made on excisional lymph 
node biopsy; extranodal sites may be confi rmatory. The 
pathology should be reviewed by an expert hemato-
pathologist to rule out benign causes or non-Hodgkin’s 
lymphoma.

 B. The following baseline studies are performed in all 
patients to assess clinical stage: (1) CBC, including 
lymphocyte count; (2) ESR and lactate dehydroge-
nase (LDH); (3) liver enzymes, including albumin; 
(4) serum alkaline phosphatase; (5) renal function 
tests; (6) chest radiograph (Fig. 1); (7) CT scan of the 
chest, abdomen, and pelvis; and (8) bone marrow bi-
opsy. Bone marrow biopsy may be omitted in stage 
IA/IIA patients without cytopenias. Positron emission 
tomography (PET) scanning is now routinely used in 
HL staging and is becoming a component in treat-
ment assessment. Anthracycline-containing therapy 

requires a baseline assessment of cardiac function, 
and bleomycin-containing therapy requires a baseline 
pulmonary function test.

 C. Cotswolds modifi cation of Ann Arbor staging system is 
used.

 D. The risk factors for limited stage (I and II) HL are: 
(1) bulky disease (designated “X”) defi ned as any 
mass !10 cm in transverse dimension or mediastinal 
mass of more than one third of intrathoracic diame-
ter or !35% of thoracic diameter at T5-6; (2) B 
symptoms (defi ned as fever higher than 38o C, 
drenching night sweats, or unexplained weight loss 
of !10% over 6 months); (3) ESR "50 without B 
symptoms or "30 with B symptoms; and (4) more 
than three involved lymph node sites. Some groups 
also consider age "50 years and extranodal extension 
as risk factors.

 E. Patients without risk factors can be considered for two 
to four cycles of ABVD (doxorubicin, bleomycin, 
vinblastine, and dacarbazine) followed by 20–30 Gy 
of involved fi eld radiation therapy (IFRT). Patients 
with any risk factors may receive four cycles of ABVD 
followed by 30–36 Gy of IFRT. Another option in 
selected patients with limited-stage HL is ABVD 
alone for four to six cycles.

 F. The risk factors for advanced stage HL (IIXB, III, and 
IV) are enumerated in the International Prognostic 
Score (IPS) and include the following: (1) albumin 
#4 g/dl, (2) hemoglobin #10.5 g/dl, (3) male gender, 
(4) stage IV disease, (5) age "45 years, (6) WBC count 
"15,000/mm3, and (7) lymphocyte count of #600/mm3 
or #8% of WBC.

 G. Six cycles of ABVD remains the standard combination 
chemotherapy for advanced stage HL. Prospective 
studies comparing ABVD with new regimens, Stan-
ford V and BEACOPP (bleomycin, etoposide, doxo-
rubicin, cyclophosphamide, vincristine, prednisone, 
and procarbazine), are ongoing. In IPS 0–3 and bulky 
stage II disease, IFRT is administered after satisfac-
tory ABVD response (30–36 Gy). Another option for 
patients at the IPS 0–3 advanced stage is the 12-week 
regimen of Stanford V (vinblastine, doxorubicin, vin-
cristine, bleomycin, mechlorethamine, etoposide, and 
prednisone) followed by IFRT for initial sites !5 cm. 
Patients ages $60 years with IPS of 4–7 may be con-
sidered for escalated BEACOPP followed by IFRT to 
initial sites !5 cm.

Patients with relapsed or refractory HL should be 
evaluated for salvage chemotherapy followed by au-
tologous stem cell transplantation.Figure 1. Mediastinal mass >0.3 ! the chest diameter.
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CHRONIC MYELOGENOUS LEUKEMIA
Robert M. Rifkin, MD, FACP

Approximately 4300 patients are diagnosed with chronic my-
elogenous leukemia (CML) each year in the United States, 
with CML accounting for 14% of all cases of leukemia in 
adults. CML occurs with an incidence of 1–2 per 100,000 
population, and this incidence is constant worldwide. Males 
are more often affected than females, and the median age 
at presentation is 45–55 years. One third of the patients are 
!60 years of age. CML is uncommon in children and ado-
lescents, accounting for "5% of childhood leukemia.

Although CML results from the malignant transforma-
tion of a single cell, the causative factors remain unknown. 
Predisposing factors for CML remain largely unidentifi ed, 
except that the incidence is signifi cantly higher in survivors 
of an atomic blast. The molecular-cytogenetic pathology of 
CML has been extensively described. The molecular 
events involved in the initiation and transformation of 
CML have provided the basis for therapies that have 
changed the natural history of the disease. CML has since 
become the paradigm for our understanding of leukemo-
genesis and drug development.

CML is caused by the transforming capability of the 
protein products resulting from the Philadelphia transloca-
tion, t(9;22)(q34;q11), and the cytogenetic-molecular 
changes acquired during clonal evolution and the progres-
sion of the disease. Up to 95% of patients express the 
Philadelphia chromosome, which results from a reciprocal 
translocation between the long arms of chromosomes 
9 and 22. This process involves the exchange of genetic 
material from a segment of abl (abelson) gene on chromo-
some 9q34 with a part of bcr (breakpoint cluster region) on 
chromosome 22q11, creating a fusion bcr-abl gene on 
22q11. Expression of bcr-abl proteins triggers molecular 
transformations through increased tyrosine kinase activity. 
Uncontrolled activations of kinases initiate downstream 
signaling pathways that upregulate transcription of gene 
complexes, mediating proliferations and transformation of 
CML progenitor cells. Manifestations of CML result from 
the unrestrained proliferation of granulocytes.

Classically, the disease pursues a triphasic course. The 
chronic phase, which usually lasts 3–5 years, features mild 
constitutional symptoms that vanish with therapy. The 

disease then transforms to an accelerated phase where 
drug resistance begins to emerge. Finally, it terminates in 
blast crisis.

 A. CML is characterized by the expansion of myeloid 
progenitor cells at various stages of maturation, their 
premature release into the circulation, and their ten-
dency to accumulate in extramedullary sites. In most 
patients, CML presents in chronic phase. Symptoms at 
presentation often refl ect the increase in cell mass and 
turnover and may include lethargy, weakness, night 
sweats, and weight loss. Occasionally there is abdomi-
nal discomfort resulting from splenomegaly. In recent 
series up to 50% of patients display no symptoms and 
have the diagnosis established through routine blood 
counts. Presentation in accelerated or blast phase con-
stitutes "10% of patients.

 B. Laboratory manifestations of chronic-phase CML are 
myeloid hyperplasia in the marrow and thrombocyto-
sis, neutrophilic leukocytosis, and basophilia in the 
peripheral blood. Peripheral blood leukocytosis of 
!100,000/µl is seen in 70%–90% of patients. Nucle-
ated RBCs are usually seen in the peripheral blood 
smear and help to comprise the leukoerythroblastic 
blood picture, which is a nearly universal fi nding at 
diagnosis of the disease.

 C. The bone marrow is hypercellular, with a myeloid-to-
erythroid ratio of between 9:1 and 15:1. Myeloid cells 
show all stages of maturation, with a preponderance of 
immature precursors. Marrow fi brosis may be patchy 
and progress to a diffuse pattern with disease evolu-
tion. Metaphase spreads from bone marrow aspiration 
are the defi nitive tests for the Philadelphia transloca-
tion. Additional karyotypic abnormalities are observed 
with disease progression. Molecular techniques have 
now become the mainstay of diagnosis and are utilized 
in the monitoring of therapy. Patients receiving ther-
apy are usually followed utilizing the polymerase chain 
reaction (PCR) and fl uorescence in situ hybridization 
(FISH). Both tests provide a higher degree of sensitiv-
ity than conventional cytogenetics.

(Continued on page 262)
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Patient with Suspected CHRONIC MYELOGENOUS LEUKEMIA 
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 Assess treatment-related mortality with
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 D. The prognosis for patients with CML has changed 
dramatically in the past 20 years. Patients diagnosed 
with chronic-phase CML now have a median survival 
of 5–7 years and up to 9 years if they have a good 
prognosis. Therapies such as allogeneic stem cell 
transplantation, imatinib, and interferon-# have all 
contributed to this progress utilizing risk-adapted 
strategies.

 E. At the time of diagnosis, most patients with CML are 
in the chronic phase. The natural history of CML 
invariably leads to blastic transformation directly or, 
more frequently, to blastic transformation with an 
intervening accelerated phase. Median time from diag-
nosis to transformation is between 36 and 40 months. 
Blastic transformation may result in death within 
3–6 months. Transformation is heralded by loss of re-
sponse to initial therapy and clinical signs such as un-
explained lymphadenopathy, fever, progressive spleno-
megaly, weight loss, and bone and joint pain. One third 
of patients have a transformation immunophenotypical 
of acute lymphoblastic leukemia (ALL) and may re-
spond to ALL therapy. The remaining two thirds trans-
form to acute myeloid or acute undifferentiated leuke-
mia and may respond to acute myelogenous leukemia 
(AML) regimens.

 F. The development of imatinib has revolutionized the 
therapeutic approach to CML. Imatinib has been con-
fi rmed as an active agent in the treatment of chronic and 
transformed phases of CML. It can readily induce com-
plete hematologic remissions (CHR) within 3 months of 
the institution of therapy. As the response continues to 
evolve, major cytogenetic responses (MCGR) may be 
obtained within 6–9 months. Imatinib is the single most 
active agent available for the treatment of CML. In a 
multinational study of 1106 patients, imatinib proved 
superior to a regimen of cytarabine and interferon with 
respect to response rates, improved toxicity, and tolera-
bility. Although imatinib is the most effective therapy for 
CML, allogeneic stem cell transplantation remains the 
only curative therapy available. Hydroxyurea and busul-
fan used to be commonly used agents in the treatment 
of CML, but neither are curative and only rarely result 
in a cytogenetic response. Thus, therapy with these two 
agents must be regarded as palliative.

 G. In carefully selected patients, allogeneic stem cell 
transplantation can cure a substantial percentage of 
patients who have a suitable donor. Allogeneic stem 
cell transplantation results in long-term survival in 
50%–80% of patients. Although relapses can occur 
following transplantation, this rate is the lowest in 
younger patients and those who receive transplants 
during the chronic phase of their disease. Infusion of 
donor lymphocytes at the time of posttransplant re-
lapse can induce durable and complete molecular re-
missions. Matched unrelated donor transplants have a 
high rate of treatment-related morbidity and mortal-
ity. However, highly selected younger patients can 
have 5-year survival rates as high as 70%. Early results 
of reduced-intensity transplants show rapid engraft-
ment, complete eradication of host hematopoiesis, 
and minimal procedure-related toxicities.

Given the availability of imatinib and stem cell 
transplantation, the decision on how best to treat 
patients with CML remains controversial. Treatment 
algorithms need to be continuously updated in light 
of emerging data and the development of a second 
generation of tyrosine kinase inhibitors that may 
overcome resistance to imatinib therapy.
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ABNORMAL SERUM PROTEIN 
ELECTROPHORESIS

Sheeba K. Thomas, MD; Michael Wang, MD; and Donna M. Weber, MD

Monoclonal gammopathy is the presence of a monoclo-
nal protein (M protein) in the serum or urine. It consists 
of one of the immunoglobulins, a heavy chain, and/or a 
light chain. Biclonal gammopathy is noted in about 2% of 
cases. Monoclonal gammopathy may be seen in a variety of 
diseases, both benign and malignant.

 A. The focus of the initial workup is to recognize, quanti-
tate, and characterize the abnormal protein present in 
serum and urine using serum protein electrophoresis 
(SPEP), immunoelectrophoresis (IEP), urine protein 
electrophoresis (UPEP), and serum free light chain 
assay and to determine whether there is evidence of a 
coexisting disorder that requires treatment. The bone 
survey and marrow examination are especially helpful 
in excluding multiple myeloma.

 B. Patients with elevated IgG, A, D, or E may have a 
solitary plasmacytoma of bone, multiple myeloma, 
amyloidosis, or a monoclonal gammopathy of unknown 
signifi cance (MGUS). Patients with monoclonal IgM 
may have MGUS, Waldenstrom’s macroglobulinemia, 
amyloid, or cryoglobulinemia. The listed screening 
examinations guide the diagnosis. Statistically, most 
patients with a monoclonal gammopathy have MGUS. 
Of the 873 cases of monoclonal gammopathy evaluated 
at the Mayo Clinic as of 1988, 64% had MGUS and 
16% had multiple myeloma. Less common diagnoses 
were amyloidosis (8%), non-Hodgkin’s lymphoma 
(6%), chronic lymphocytic leukemia (2%), solitary or 
extramedullary plasmacytoma (2%), and Waldenstrom’s 
macroglobulinemia (2%).

 C. Solitary plasmacytoma of bone occasionally presents 
with a monoclonal gammopathy (50%), although half 
of the patients show no M component in either serum 
or urine. The diagnosis is based on histologic evidence 
of a tumor consisting of plasma cells, identical to those 
seen in multiple myeloma, and confi ned to a single 
bone site. Levels of uninvolved immunoglobulins usu-
ally are preserved. In addition to standard studies for 
myeloma, MRI of the thoracic and lumbosacral spine 
is useful to confi rm the diagnosis of multiple myeloma. 
Radiotherapy of 45 Gy is the treatment of choice. 
Although !50% of the patients will be alive at 
10 years, the disease-free survival is only 15%–45% 
because most patients develop multiple myeloma. 
In 60 previously untreated patients with solitary plas-
macytoma of bone treated at MD Anderson Cancer 
Center between 1965 and 2000, median survival from 

completion of radiotherapy was 11 years. Patients 
most likely to have a prolonged disease-free survival 
are those whose M protein completely disappears, as 
measured by the most sensitive tests, within 1 year of 
radiotherapy. Accordingly, periodic follow-up with 
SPEP, IEP, and UPEP is indicated in all patients with 
an abnormality before treatment.

 D. Extramedullary plasmacytoma is a plasma cell tumor 
that arises outside the bone marrow, most often in the 
upper respiratory tract, including the nasal cavity and 
sinuses, nasopharynx, and larynx. Patients generally do 
not have a detectable M component in either serum or 
urine, so detection of a monoclonal protein usually in-
dicates multiple myeloma. The diagnosis is based on 
the fi nding of a plasma cell tumor in an extramedullary 
site, the absence of multiple myeloma in the bone mar-
row, and no lytic lesions in the bone survey. Fewer than 
25% of patients have evidence of a monoclonal protein 
in the serum or urine by electrophoresis or immuno-
fi xation. Radiotherapy provides disease-free survival 
exceeding 10 years in 50%–65% of patients.

 E. Because of more frequent screening of blood chemis-
tries and counts, about 20% of patients with multiple 
myeloma are now recognized by chance without sig-
nifi cant symptoms or signs of disease (asymptomatic 
multiple myeloma). Asymptomatic disease generally is 
characterized by a serum M protein of "4.5 g/dl and 
the absence of lytic bone lesions, anemia (hemoglobin 
!10.5 g/dl), hypercalcemia, renal failure attributable to 
myeloma, and symptoms of disease. A subset of these 
patients may have long-term stability of disease. At our 
center, risk factors for disease progression include IgA 
subtype and serum M protein !3.0 g/dl. Patients with 
none of these features may be followed by observation, 
as are patients with MGUS because they remain stable 
for many years (low risk to progression), whereas pa-
tients with two features have a median time to progres-
sion of 18 months (high risk). An abnormal MRI result 
of the spine appears equally effective in predicting 
patients at risk for early progression to symptomatic 
disease (median 18 months). To avoid complications 
of disease, early chemotherapy may be an option for 
patients at high risk. Patients with one risk feature (in-
termediate risk) can be separated into low- or high-risk 
categories by MRI of the spine.

 F. The presence of multiple lytic lesions with !10% 
plasma cells in the bone marrow, any serum M compo-
nent, and/or light chains in the urine indicates multiple 

(Continued on page 266)
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Patient with MONOCLONAL GAMMOPATHY
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myeloma. The most common complications of this dis-
ease are bone pain (usually from fractures), hypercalce-
mia, infection, and renal failure. Chemotherapy with 
melphalan-based regimens alone results in a median 
survival of 3 years. However, a study by the Intergroupe 
Francais du Myelome found that autologous stem cell 
transplantation improved 5-year overall survival rates 
from 12% to 52%. Newer thalidomide-, lenalidomide-, 
and bortezomib-based therapies have improved sur-
vival in randomized trials and are expected to affect 
overall median survival; however, this is not yet re-
fl ected in SEER data statistics.

 G. MGUS indicates the presence of an M component in 
patients without multiple myeloma, solitary plasmacy-
toma of bone, extramedullary plasmacytoma, amyloido-
sis, macroglobulinemia, or other lymphoproliferative 
disorders. MGUS is characterized by an M component 
"3.0 g/dl, generally preserved uninvolved immuno-
globulins, normal CBC, low levels of marrow plasmacy-
tosis, no lytic lesions or hypercalcemia, and the absence 
of renal failure attributable to multiple myeloma. More 
important, over a long period the M component usually 
remains stable and no additional abnormalities must 
develop. The incidence of MGUS increases with age, 
reaching approximately 7.5% in patients !85 years old. 
In a large series of 1384 patients with MGUS, the con-
centration of the M component ranged between un-
measurable and 3.0 g/dl (median 1.2–1.3 g/dl). IEP re-
vealed IgG in 70%, IgA in 12%, IgM in 15%, and 
biclonal gammopathy in 3% of patients. The light-chain 
type was kappa in 61% and lambda in 39%. Bone mar-
row specimens from 160 of these patients revealed a 
low level of marrow plasmacytosis (0%–10%, median 
3%). Multiple myeloma, amyloidosis, macroglobulin-
emia, or other lymphoproliferative processes developed 
in 8% of the patients, with an actuarial rate of 10% at 
10 years, 21% at 20 years, and 26% at 25 years. Most 
patients with progressive disease developed multiple 
myeloma (65%). In a similar study by the same authors, 
the time from diagnosis of MGUS to development of 
multiple myeloma ranged from 1 to 32 years (median 
10 years), indicating that such patients must be fol-
lowed indefi nitely.

 H. The presenting manifestations of primary amyloidosis 
include weakness, weight loss, ankle edema, dyspnea, 
parasthesias, lightheadedness, syncope, peripheral neu-
ropathy, carpal tunnel syndrome, congestive heart fail-
ure, nephrosis, periorbital purpura, arthralgia, orthostatic 
hypotension, macroglossia, and diarrhea with malabsorp-
tion syndrome. Abdominal fat aspiration at an experi-
enced center, using a 19-gauge needle, has a sensitivity 
of 70%–80%, and only 13% of patients with amyloidosis 
will not have evidence of amyloid deposition on either 
abdominal fat aspiration or bone marrow biopsy. The 

most effective treatment for primary amyloidosis is high-
dose melphalan followed by autologous stem cell trans-
plantation. Other regimens, including melphalan and 
prednisone, high-dose dexamethasone-based therapies, 
and thalidomide-based therapies, may also provide some 
benefi t.

 I. Patients with an elevated IgM (often "2 g/dl) and pe-
ripheral adenopathy often have an underlying B-cell 
neoplasm. In a series of 213 patients with an IgM MGUS 
diagnosed at the Mayo Clinic between 1960 and 1994, 
14% developed non-Hodgkin’s lymphoma, Walden-
strom’s macroglobulinemia, primary amyloidosis, or 
chronic lymphocytic leukemia. The median duration 
from presentation with MGUS until the diagnosis of the 
lymphoma was 4 years (range 0.4–22 years). Given the 
long latency period before development of associated 
malignancies in some patients, periodic follow-up should 
continue indefi nitely.

 J. Waldenstrom’s macroglobulinemia is a rare disease 
(one seventh as common as myeloma) and is the result 
of an uncontrolled proliferation of lymphoplasmacytoid 
cells in which a large monoclonal IgM is produced. The 
presenting signs and symptoms include weakness, fa-
tigue, bleeding (especially oozing from the oronasal 
area), blurred vision, dyspnea, weight loss, paresthesias, 
retinal lesions (“sausage” or “boxcar” formation), hepa-
tosplenomegaly, and lymphadenopathy. IgM levels of-
ten are !3 g/dl. Initial treatment for symptomatic pa-
tients traditionally has been with alkylating agents such 
as chlorambucil, which produces remission rates of 
50%–60%. More recently treatment with nucleoside 
analogs (cladribine or fl udarabine) induced responses 
of 70%–80% in previously untreated patients. When 
nucleoside analogs are combined with alkylating agents 
(e.g., cyclophosphamide) and the monoclonal antibody 
rituximab, response rates of up to 90% can be seen.
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LYMPHADENOPATHY
Guillermo Gonzalez-Osete, MD, and Manuel Modiano, MD

More than 500 lymph nodes in the human body may 
become enlarged in response to numerous stimuli: (1) 
infection (bacterial, viral, parasitic, spirochetal, chlamydial, 
mycobacterial, or fungal), (2) drug reactions (phenytoin, se-
rum sickness), (3) malignancy (head and neck, GI, breast, 
rectal, lymphoma), and (4) miscellaneous conditions (sar-
coidosis, systemic lupus erythematosus).

 A. New-onset lymphadenopathy !7 days’ duration is 
unlikely to be malignant.

 B. Recurrent or long-term ("7–14 days) lymphadenop-
athy (unilateral or bilateral) requires a full workup. 
Most experienced clinicians see the patient again 
in 2–4 weeks to determine whether the node is 
increasing before embarking on a full workup. The 
associated symptoms of fever, weight loss, or night 
sweats suggest malignancy (lymphoma B symptoms) 
or infection. Regional symptoms such as chest 
tightness, dysphagia, shortness of breath, and/or 
facial swelling suggest mediastinal disease and re-
quire a CT scan of the chest. Complaints of fullness 
in the abdomen, early satiety, and pain radiating to 
the shoulders or back necessitate abdominal CT to 
rule out pancreatic, renal, or other intraperitoneal 
lesions. Unilateral leg swelling (after deep vein 
thrombosis is ruled out) may require pelvic CT to 
rule out regional lymphadenopathy causing extrin-
sic compression.

 C. Serologic studies and blood cultures help differentiate 
among infections, collagen vascular disease, and ma-
lignancy. Among the most common infectious causes 
are infectious mononucleosis, toxoplasmosis, syphi-
lis, Epstein-Barr virus, HIV, and cytomegalovirus. 
If the history is suspicious and the patient is or was 
living in an endemic area, these causes must be 
ruled out.

 D. Lymph node enlargement in the head and neck area 
requires a careful ear, neck, and throat (ENT) evalua-
tion, including biopsy of suspicious lesions; if ENT 
fi ndings are normal, the patient may need to undergo 
a triple endoscopy procedure with evaluation of nasal, 
bronchial, and esophageal passages. Consider fi ne 
needle biopsy of the lymph node only if endoscopic 
fi ndings are normal.

 E. The supraclavicular area often is affected by breast 
cancer, lymphomas (Hodgkin’s and non-Hodgkin’s), 
and metastases from the lung and GI tract (esophagus, 
stomach, pancreas). Supraclavicular nodes are easily 
biopsied and are highly diagnostic.

 F. Enlarged axillary lymph nodes often are a sign of 
breast or lung cancer. They also are often affected by 
lymphoma and may be biopsied to obtain a diagnosis if 
the primary source cannot be found.

 G. When inguinal nodes are enlarged, physical examination 
should focus on the anorectal region, perineum, vulva, 
penis, and scrotum. Perform sigmoidoscopy to rule out 
rectal or anal carcinoma; evaluate the genitourinary 
system by urinalysis. Pelvic CT may provide useful 
information. If CT fi ndings are normal, proceed 
with biopsy. Tumor markers carcinoembryonic antigen 
(CEA), prostate-specifi c antigen (PSA), and the 
murine monoclonal antibody OC125 also may provide 
guidance toward a diagnosis.

 H. For a patient with generalized lymphadenopathy but no 
other signs or symptoms and no other organ involve-
ment, consider biopsy of the most accessible region (not 
necessarily the largest). The diagnostic yield is better 
with supraclavicular, axillary, or inguinal nodes (in 
descending order). A key feature of these biopsies is the 
need for adequate amounts of tissue with the specimen 
sectioned to allow for light microscopy, fresh frozen 
tissue for markers, and a portion in glutaraldehyde for 
electron microscopy. Patients with nondiagnostic biop-
sies require close follow-up, especially those with atypical 
hyperplasia, because many may develop lymphoprolif-
erative disorders. Also, consider angioimmunoblastic 
lymphadenopathy in patients with “hyperplasia.” This 
can be done by an experienced immunopathologist.

Newer technology, such as positron emission tomog-
raphy (PET) scans, could be considered as a means of 
identifying the most appropriate node to biopsy. To assist 
in the selection of which node to biopsy, one can choose 
the node that is most active metabolically. This likely 
would have a better chance of identifying the appropri-
ate node than by random selection, especially in cases in 
which no known diagnosis is present, other attempts 
have failed, or review of the literature failed to provide 
any supporting studies.
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CARCINOMA OF UNKNOWN 
PRIMARY SITE (CUPS)

Daruka Mahadevan, MD, PhD

Carcinoma of unknown primary site (CUPS) is defi ned as 
the presence of documented metastatic cancer without an 
established primary tumor. It is a heterogeneous group of 
carcinomas; hence, there are no common genetic and phe-
notypic alterations. In general, CUPS follow an aggressive 
pathologic and clinical course with no obvious risk factors. 
Immunohistochemistry (IHC) and pathologic studies are 
used to characterize CUPS (Table 1).

 A. The goal of the diagnostic workup is to identify either 
the primary site or clinical situations where potentially 
curative or effective therapy is available. The optimal 
evaluation required to identify an occult primary 
carcinoma includes complete history and physical 
examination, laboratory studies, critical pathologic re-
view, and appropriate imaging studies (Table 2). The 
incidence of CUPS is 7–12 cases per 100,000 in the 
United States, accounting for 2.3%–4.2% of cancer in 
both sexes. Median age of occurrence is !60 years, 
and CUPS is the seventh to eighth most frequent can-
cer and the fourth most common cause of mortality in 
the world. As a group, median survival for CUPS from 
diagnosis is approximately 10–12 months.

 B. A routine chest x-ray (CXR) is part of the initial evalu-
ation; however, it may be prudent to perform a high-
resolution CT scan of the chest, abdomen, and pelvis 
for staging. CT scans appear to detect 30%–35% of 
primary sites. The FDG-PET (2-[18F] fl uoro-2-deoxy-
d-glucose-positron emission tomography) scan is a 
useful modality, particularly for squamous cell tumors 
originating in the head and neck areas.

Endoscopic evaluations should be directed toward 
specifi c symptoms and signs. Patients with upper respi-
ratory symptoms should be considered for fi beroptic 
bronchoscopy, laryngoscopy (direct and indirect), or 
both; patients with GI symptoms should be considered 
for upper and lower GI endoscopy with random biop-
sies.

 C. An adequate sample of tumor tissue is essential be-
cause pathologic examination is the single most impor-
tant step in determining the primary site. IHC utilizing 
antibodies to cytokeratins (7 and 20) may guide in 
identifying certain tumor types (Table 3). Other histol-
ogy specifi c markers may also be of diagnostic value in 
diffi cult cases (Table 4).

Table 1.  CUPS Histologic Types, Frequency, 
and Likely Pathobiologic Features

Histologic Types Frequency(%)
Pathobiologic 

Features

Adenocarcinoma (well to
 moderately differentiated)

50 c-MYC, Ras, Erb-B2, 3p
 deletion

Adenocarcinoma (poorly
 differentiated)

30 Chromosomal instability
 (aneuploidy: 70%), 
 Erb-B2 (11%)

Squamous cell carcinoma 15 PTH-like factor
Neuroendocrine tumors 1 t(11;22)
Lymphoma 1 t(8;14)
Embryonal/germ cell 
 tumors

2 Isochromosome 1(12)p
 or 12p deletion

Melanomas and sarcomas 1 t(3;13), t(11;22)

Table 2.  Diagnostic Studies Used to Evaluate 
Patients with CUPS

Diagnostic 
Evaluation Type of Investigations

History Abdominal pain, persistent cough, bleeding
 (GI/GU/RS), tobacco/alcohol use, FH

Physical examination Breast, testicular, pelvic, vulvar, rectal 
 (prostate, blood), lymph node regions, skin

Biopsy and pathology
 (IHC)

Fine needle aspiration/core; cytokeratin 7 and 
 20; histology specifi c markers (ER/PR, PSA)

Staging and radiology CXR, CT scan of abdomen/pelvis, MRI
 mammography, FDG-PET

Endoscopy Upper GI (ERCP), lower GI, laryngoscopy,
 bronchoscopy, endoscopic ultrasound

Laboratory studies CBC with differential and platelets, metabolic
 panel (Ca2!, LDH, "2M), urine analysis,
 stool analysis

Serum markers Histology-specifi c markers (PSA, CA15.3,
 CEA, CA27.29, CA125,CA19.9, "-hCG,
 #FP, Tgb)

Special tests Electron microscopy

Table 3.  Antibodies to Cytokeratins 7 and 20 May 
Help in Identifying Certain Tumor Types

7!/20!
Stomach, biliary, pancreas, ovary
 (mucinous)

7!/20$
Biliary, pancreas, lung, ovary 
 (nonmucinous), endometrium

7$/20$
Prostate, kidney, liver

7$/20!
Colon, stomach, ovary (mucinous)

(Continued on page 272)
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Table 4.  Histology-Specifi c Markers 
May Be of Diagnostic Value

Tumor Type IHC Marker

Carcinoma Cytokeratins, EMA
Breast Cytokeratins, EMA, ER/PR, Her2/Neu
Germ cell Cytokeratins, EMA, "hCG, #FP
Lymphoma CLA, EMA (%)
Lung Thyroid transcription factor
Melanoma S-100, HMB-45, Vimentin, NSE
Neuroendocrine Chromogranin, synaptophysin, cytokeratin,

 EMA, NSE
Prostate PSA, PAP, cytokeratin, EMA
Sarcoma Vimentin, desmin, CD117, factor VIII
Thyroid Thyroglobulin, cytokeratin, calcitonin

Serum markers (prostate: prostate-specifi c antigen 
[PSA]; breast: CA15.3, CA 27.29, carcinoembryonic 
antigen [CEA]; lung and colon: CEA; pancreas: CA19.9; 
ovarian: CA125; germ cell: "hCG, #FP, liver: #FP; thy-
roid: thyroglobulin) may be useful adjuncts to pathology 
and imaging studies (see Table 2). The most common 
epithelial primaries identifi ed by pathology and radiol-
ogy are lung and pancreatic cancer. Despite extensive 
workup, &20% will have a primary site identifi ed. How-
ever, postmortem studies report about 70% of cases to 
be undiagnosed.

 D. A number of predictive and prognostic factors are char-
acterized as signifi cant in distinguishing favorable from 
unfavorable groups of CUPS (Table 5). They are certain 
histopathologic subsets (poorly differentiated carcinoma, 
squamous cell carcinoma, neuroendocrine carcinoma), 
number of metastatic lesions (2), female sex, perfor-
mance status, weight loss, and serum markers (alkaline 
phosphatase, lactate dehydrogenase, [LDH], CEA).

 E. Disease-specifi c therapy is indicated for the favorable 
CUPS with a potential for a good treatment outcome 
(Table 6).

 F. However, for unfavorable CUPS, treatment is based 
on type 3 level of evidence. Chemotherapy regimens 
include platinum, taxol, or gemcitabine- or irinotecan-
based combinations. The availability of gene expres-
sion profi ling and tissue microarrays may help identify 
targets for which approved therapies exists (e.g., 
Avastin, Erbitux, or Herceptin) and may be used alone 
or in combination with chemotherapy. In general, pa-
tients with CUPS should be considered for palliative 
treatment options suitable for individual clinical use or 
investigational use on an appropriate clinical trial.

Table 6.  Treatment Modalities for Favorable CUPS 
That Lead to a Good Survival Outcome

Favorable CUPS Treatments

Extragonadal germ cell 
syndrome

Platinum-based combination 
therapy for germ cell tumors 
(50% RR; 15%–25% CR)

Papillary adenocarcinoma of
the peritoneal cavity

Surgical debulking followed by 
platinum-based combination ther-
apy for stage III ovarian cancer 
(OS similar to stage III ovarian)

Adenocarcinoma involving 
only the axillary lymph 
nodes

Breast cancer chemotherapy followed 
by XRT and adjuvant hormonal 
therapy if ER/PR! (5 year OS 
75%)

Squamous cell carcinoma 
involving cervical lymph 
nodes

N1-Neck dissection followed by 
XRT N2/3- concurrent chemo-
XRT (5-year OS 30%–50%)

Isolated inguinal adenopathy 
(squamous carcinoma)

Lymph node dissection % XRT 
(50% long-term survival)

Poorly differentiated 
neuroendocrine carcinoma

Platinum or Carbo/Taxol or clinical 
trial (RR 50%–70%; CR 25%)

Blastic bone metastasis with 
elevated PSA

Initial treatment: endocrine therapy

Single small potentially 
resectable tumor

Resection % XRT

CR, Complete response; OS, overall survival; RR, response rate;
XRT, external radiation therapy.

Table 5.  Predictive and Prognostic Factors 
Characterize Favorable from Unfavorable 
Groups of CUPS

Favorable Unfavorable

Poorly differentiated carcinoma with
 midline structures (mediastinum, 
 retroperitoneum; men &50 years); 
 extragonadal germ cell sy ndrome

Adenocarcinoma metastatic
 to the liver or other 
 organs

Papillary adenocarcinoma of the 
 peritoneal cavity (women)

Nonpapillary malignant 
 ascites (adenocarcinoma)

Adenocarcinoma involving only the
 axillary lymph nodes (women)

Multiple brain metastases
 (adenocarcinoma or 
 squamous carcinoma)

Squamous cell carcinoma involving
 cervical lymph nodes

Multiple lung/pleural 
 metastases (adenocarcinoma)

Isolated inguinal adenopathy 
 (squamous carcinoma)

Multiple metastatic bone 
 disease (adenocarcinoma)

Poorly differentiated 
 neuroendocrine carcinoma

—

Blastic bone metastasis with 
 elevated PSA

—

Single small potentially 
 resectable tumor

—
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     (Cont’d from p 271)

Favorable

Extragonadal germ cell syndrome
Papillary adenocarcinoma of the peritoneal cavity
Adenocarcinoma involving only the axillary lymph nodes
Squamous cell carcinoma involving cervical lymph nodes
Isolated inguinal adenopathy (squamous carcinoma)
Poorly differentiated neuroendocrine carcinoma
Blastic bone metastasis with elevated PSA
Single small potentially resectable tumor

Adenocarcinoma metastatic to the liver or other organs
Nonpapillary malignant ascites (adenocarcinoma)
Multiple brain metastases (adenocarcinoma or 
    squamous carcinoma)
Multiple lung/pleural metastases (adenocarcinoma)
Multiple bone disease (adenocarcinoma)

Unfavorable

RadiationResection Chemotherapy

Treatment(s) Clinical trials

D

FE
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NEUTROPENIA AND FEVER
Ana Maria López, MD, MPH, FACP

Infection during episodes of chemotherapy-induced neu-
tropenia is the most common cause of treatment-related 
mortality in patients with cancer. Most infections originate 
in the alimentary tract, sinuses, lungs, and skin. The risk of 
infection in a patient with neutropenia primarily is dictated 
by the severity and duration of neutropenia. The lower the 
absolute granulocyte nadir and the more prolonged the 
neutropenia, the greater the risk of serious infection. Fe-
ver is common in patients with cancer and may have many 
causes, including infection, the tumor itself, infl ammation, 
transfusion of blood products, and chemotherapeutic and 
antimicrobial drugs. In patients with neutropenia, however, 
fever (a single temperature !38.3° C orally or !38° C over 
at least 1 hour) usually is secondary to infection, especially 
if the patient has "500 granulocytes/#l.

 A. In addition to identifying localizing symptoms, the 
medical history should focus on special immunologic 
circumstances or defects that may predispose the pa-
tient to opportunistic infections. For example, patients 
with Hodgkin’s disease are at increased risk for herpes 
zoster and cryptococcal meningitis; those who have 
undergone bone marrow transplantation are at risk for 
severe interstitial pneumonia with cytomegalovirus 
(CMV) or respiratory syncytial virus (RSV); and those 
taking high-dose steroids are at increased risk for 
pneumocystis pneumonia and fungal infections. Ste-
roid use may further hide the signs and symptoms 
of infection, masking the seriousness of the clinical 
presentation. For instance, delirium may be the 
only manifestation of a serious infection in a patient 
receiving high-dose steroids.

 B. A thorough physical examination must include careful 
auscultation of the lungs and meticulous evaluation 
of the integument, oral cavity, genitalia, and perianal 
region. Evaluation of the entire integument should 
focus especially on sites of vascular access and previous 
invasive procedures as potential portals for infection. 
The characteristic signs and symptoms of infections 
may be absent in patients with neutropenia who are 
unable to mount an adequate infl ammatory response.

 C. In addition to routine blood tests, culture blood from 
two separate sites, culture urine, and order a chest 
radiograph. Perform other tests such as stool culture, 
lumbar puncture, abdominal radiography, and bron-
choscopy only if clinically indicated. For instance, in 
patients with diarrhea, culture for bacteria, ova, and 
parasite and perform a toxic screen for Clostridium dif-
fi cile. Even with a comprehensive evaluation, a specifi c 
pathogen is initially identifi ed in only 30%–50% 

of patients. With profound neutropenia ("100 cells/#l), 
bacteremias can be documented in only 15%–20% of 
febrile episodes.

 D. Antimicrobial therapy is directed against the pathogens 
most likely to be responsible for the primary infection. 
Aerobic gram-negative bacilli, especially Klebsiella, 
Escherichia coli, and Pseudomonas aeruginosa, account 
for 30%–40% of all culture-confi rmed infections. The 
incidence of gram-positive cocci (e.g., Staphylococcus 
aureus, coagulase-negative staphylococci, streptococci, 
pneumococci, Corynebacterium spp.) has risen signifi -
cantly and now represents 60%–70% of isolates in many 
hospitals. Monotherapy with carbapenems (imipenem 
or meropenem), cefepime, or occasionally ceftazidime 
is acceptable for uncomplicated episodes of fever in 
patients with neutropenia, particularly in those with 
fever of unknown origin. Although, alternatively, amino-
glycosides may be given in combination with an anti-
pseudomonal penicillin in all patients with fever and 
neutropenia, aminoglycosides may be added to a 
third- or fourth-generation cephalosporin or carbapen-
ems in patients with documented P. aeruginosa infec-
tion, pneumonia, or sepsis with mental status changes or 
hypoxemia with the emergence of vancomycin-resistant 
gram-positives such as E. faecium. Use vancomycin only 
in (1) patients with catheter-related infection with 
catheter site infl ammation, (2) patients who received 
quinolone prophylaxis, (3) patients with severe mucosi-
tis, or (4) patients known to have been colonized with 
methicillin-resistant S. aureus or penicillin-resistant 
S. pneumoniae.

 E. If the patient becomes afebrile within 48 hours, no 
organism is identifi ed, all sites of infection resolve, 
and the absolute neutrophil count (ANC) is !500/#l, 
discontinue the antibiotic regimen after 7 days.

 F. If a patient remains neutropenic but has been afebrile 
for $5 days, has stable vital signs, and is without muco-
sitis but has an ANC 100–500/#l, discontinue antibiotics 
and monitor closely. If the temperature increases again, 
panculture immediately and resume broad-spectrum 
antibiotics. Patients with neutropenia at high risk (ANC 
"100/#l or with mucositis or unstable vital signs) should 
be continued on antibiotics until ANC is !500/#l and 
the patient is clinically improved.

 G. Patients who remain neutropenic and febrile at day 4 but 
are clinically improved may continue the same initial 
regimen for a total of 7 days. However, if there is clinical 
deterioration, modify the antibiotic regimen depending 
on the clinical picture. For instance, for patients with 
severe mucositis or catheter site infl ammation who have 
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Patient with FEVER !38% C AND ABSOLUTE NEUTROPHIL COUNT "500/#l

History

Physical examination Blood cultures
Urine cultures
Chest films
If needed:
 Stool culture
 Lumbar puncture
 Abdominal radiograph
 Bronchoscopy

Start Broad-Spectrum Antibiotics According to Clinical Setting

Fever of unknown
origin

Pneumonia
                 or
Sepsis syndrome
                 or
Pseudomonas infection

Mucositis
         or
Catheter site
inflammation

Monotherapy
         and
Aminoglycoside

Monotherapy
(Carbapenems,
Third- or Fourth-
Generation
Cephalosporins)

Monotherapy
        and
Vancomycin

Reassess

Rapid defervescence Persistent fever at day 4

Add Amphotericin B
                 and/or
Modify Antibiotic Regimen

ANC "500/#lANC !500/ml

Stop antibiotics
after total of
7 days

Clinically well
and low risk

Stop antibiotics
after total of 5–7
afebrile days

High risk:
    Mucosal lesion
    ANC "100 #l
    Unstable vital signs

May Continue
Antibiotics until
ANC !500/#l and
Clinically Well

A

B

D

C

E F

G

a high likelihood of a gram-positive infection, vancomy-
cin may be added if not previously included. For patients 
with pneumonia or sepsis syndrome, add aminoglyco-
side, IV quinolone (e.g., ciprofl oxacin), or trimethoprim-
sulfamethoxazole (if not previously included) to cover 
resistant gram-negatives such as P. aeruginosa or Steno-
trophomonas maltophilia, respectively. Add fl uconazole 
if the patient is febrile through day 5 and resolution of 
neutropenia is not imminent. If the patient received 
fl uconazole prophylaxis before the onset of fever, con-
sider amphotericin B. Even if the patient is clinically 
improved while receiving antibiotics, perform a thor-
ough examination daily, including the skin, oral cavity, 
genitalia, perianal area, and sites of venous access as 
outlined previously. Take seriously any medical com-
plaint, and pursue the cause immediately. For instance, 
mild discomfort in the maxillary region is often the fi rst 
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sign of a grave fungal infection caused by Aspergillus or 
Mucor; tenderness in the perianal area may indicate a 
superimposed anaerobic infection; and right-sided ab-
dominal discomfort may be the fi rst clue to the diagnosis 
of typhlitis.
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PATHOLOGIC FRACTURES
Ana Maria López, MD, MPH, FACP

 A. Plain radiography provides most of the information 
about the underlying lesion and directs future decision 
making. Technetium-labeled methylene diphosphonate 
bone scanning is a sensitive indicator of multiple skeletal 
involvement, except in myeloma, in which little reactive 
bone is formed. The skeleton is the third most common 
site of metastasis from adenocarcinoma; skeletal metas-
tases are present in 70% of patients. Diffuse loss of 
mineral homogeneity throughout the skeleton suggests 
osteoporosis; osteomalacia; or marrow replacement by 
leukemia, lymphoma, or myeloma.

 B. Of carcinomatous metastases, 90% are solitary, espe-
cially those of neuroblastoma and hypernephroma. A 
solitary bone lesion in a patient !40 years of age is 
most likely metastasis, whereas it may be a primary 
bone tumor in a patient "40 years of age.

 C. The primary tumor is found in only one third of pa-
tients with skeletal metastases; most of those diagnoses 
have breast or prostate primaries. Undetected prima-
ries are most likely lung or kidney. The recommended 
diagnostic strategy is history; physical examination; 
routine laboratory studies; chest radiography; mam-
mography (in women); urinalysis; and ultrasound, CT, 
or MRI of the kidneys. Additional tests detect prima-
ries in only a few patients.

 D. In most cases, tissue diagnosis does not alter surgical 
therapy, but it may if the lesion is a primary bone 
tumor or if the metastatic lesion can justifi ably be 
resected, as in hypernephroma, thyroid carcinoma, 
plasmacytoma, or melanoma. Resection of a solitary 
hypernephroma metastasis may result in a 30% 5-year 
survival rate.

 E. Patients with metastatic disease have a 2-year average 
life expectancy; the life expectancy is 6 months for lung 
metastasis. Restoring the structural integrity of the 
bone or joint improves function and quality of life. 
Internal fi xation can be supplemented with polymethyl-
methacrylate (PMMA) cement for immediate stability, 
and prosthetic replacement can be used even in the 

young. Treat impending fractures with prophylactic 
fi xation when the lesion is painful, when the lesion 
is !2.5 cm in diameter, or when the cortex is destroyed 
!50% across the diameter of the bone on a uniplanar 
radiograph. Treat shafts of the femur, humerus, tibia, 
and subtrochanteric femur with intramedullary nail or 
consider an intercalary metal spacer in selected 
patients. Use cemented prosthetic replacement for 
fractures of the femoral neck, distal femoral condyles, 
proximal tibia, and acetabulum. Percutaneous injection 
of PMMA into lytic acetabular metastases has been 
tried in selected patients, although such defects 
have traditionally been reconstructed using cement-
reinforced rods anchored in the surrounding intact il-
ium. Fractures of the pelvis other than the acetabulum 
are treated nonsurgically. Radiotherapy follows fracture 
stabilization.

 F. External beam radiotherapy is used to treat other areas 
that do not require stabilization and fractures or 
lesions involving the spine, ribs, or nonarticular 
pelvis. Systemic treatments for metastatic bone dis-
ease include chemotherapy, endocrine therapy, and 
bisphosphonates. Response to bisphosphonates in 
osteolytic metastases can be assessed by detecting 
lower bone type I collagen breakdown products, such 
as N-telopeptide, as measured in serum or urine. 
Tamoxifen is used in postmenopausal women who 
have estrogen-positive breast tumors; sometimes 
tamoxifen is followed by aromatase inhibitors. Men 
with metastatic prostate cancer are often treated with 
bilateral orchiectomy and androgen blockade with 
leuprolide LHRH-A, fl utamide, goserelin acetate, or 
cyproterone acetate. Site-directed radiotherapy using 
samarium-153, strontium-89, and rhenium-186 has 
more effectively relieved pain in prostate lesions than 
in breast lesions. Bisphosphonates treat hypercalce-
mia, inhibit osteolysis, relieve pain in 50% of patients, 
and show healing in 25% of patients with breast 
cancer.

(Continued on page 278)
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Patient with PATHOLOGIC FRACTURE

Minor trauma
Abnormal bone
    density

Major trauma
Normal bone density

Traumatic fracture
Pathologic fracture

Radiography
Bone scan

Generalized
osteopenia

Solitary lesionMultiple lesions

NonmetastaticMetastatic

RadiolucentRadiodense

Nodes

Male:
    Rectal
        examination
    Ultrasonography
    Acid phosphatase
    Prostate-specific
        antigen

Female:
    Breast
        examination
    Mammogram

Chest
film

Hematuria
Abdominal CT/
    MRI or renal
    ultrasound

Prostate Breast Lymphoma Lung Kidney

Physical
    examination
Radioactive
    iodine scan

Anemia
Elevated ESR
SPEP/UEP*

Bone Marrow
Aspiration

Biopsy

Internal Fixation
    Intramedullary Nail or
        Plate and Screws
    #Methylmethacrylate
Prosthetic Replacement

Radiotherapy to
Stabilized Lesion

Traction
Closed Reduction $ Cast
Internal Fixation
    Intramedullary Nail 
    Plate and Screws
External Fixation
Prosthetic Replacement

Adenopathy

Thyroid Myeloma

Treatment of Multiple Lesions:
    External Beam Radiotherapy
    Systemic Treatment:
        Chemotherapy
        Hormone Therapy
        Bisphosphonates

Solitary lesion 

Cont’d on p 279

Cont’d on p 279

*SPEP/UEP, Serum protein electrophoresis/urine electrophoresis

A

B

C

F

E

D



278

from disuse or immobilization, or can be secondary. The 
most common causes of secondary osteoporosis in other-
wise-healthy males are hypogonadism, steroid use, and 
alcoholism, and in females are hypercalciuria, malab-
sorption, hyperparathyroidism, vitamin D defi ciency, 
and too much replacement thyroid hormone. Most of 
these known causes of osteoporosis in females can be 
diagnosed by obtaining levels of serum calcium; parathy-
roid hormone (PTH); 24-hour urine calcium; thyroid-
stimulating hormone (TSH); and, if necessary, a 1,25-
OH vitamin D3. For males, a dexamethasone suppression 
test and a serum testosterone level can be obtained.
 Densitometry should be done on men !70 years 
of age with a fracture or women !50 years of age 
with a fracture or younger of either gender with risk 
factors, including weight "127 pounds, small build, 
menopause before age 45, smoking, alcohol use, 
steroid use, history of prior fracture, or positive fam-
ily history. Consider treatment when dual-energy 
x-ray absorptiometry is "2.0 standard deviations 
below normal or "1.5 standard deviations below 
normal if the patient has a fragility fracture or risk 
factors. Treat the patient with calcium and vitamin 
D in suffi cient doses (currently recommended 1200 
mg calcium in two to three divided doses QD and 
vitamin D at 1000 international units or QD). Cal-
cium carbonate can be used unless the patient has 
constipation or indigestion, in which case use cal-
cium citrate. Begin bisphosphonates, such as alen-
dronate, risedronate, or ibandronate, 2–6 weeks af-
ter fracture and use for as long as 5 years, stopping 
temporarily if the N-telopeptide decreases to a low 
level or if another fracture occurs while receiving 
treatment. PTH can be substituted during fracture 
healing, or PTH can be used instead when bisphos-
phonates are ineffective, or if the N-telopeptide is 
low in low-turnover osteoporosis, or in young fe-
males of childbearing age. Hormone replacement 
with estrogen in postmenopausal women is no lon-
ger recommended because of the risk of coronary 
artery disease, phlebitis, pulmonary embolism, and 
breast cancer. Raloxifene, a selective estrogen re-
ceptor modulator, is effective in reducing spine 
fractures, but not hip fractures, and reduces the risk 
of breast cancer and coronary artery disease. Calci-
tonin, administered as a nasal spray, also has not 
been shown to protect the hip from future fractures, 
although it has diminished spine fracture risk and 
has an analgesic effect on patients with osteoporotic 
vertebral fractures.

 G. The differential diagnosis of a fractured solitary bone 
lesion is listed in the algorithm. Localized osteopenia 
from failure to use a limb can occur with pain, refl ex 
sympathetic dystrophy, previous cast immobilization, 
and paralytic conditions. Fractures often are seen in 
previously irradiated bone and in Paget’s disease. The 
latter is distinguished from prostatic carcinoma by en-
largement of the involved bone and coarsened, rather 
than destroyed, trabeculation.

 H. Benign primary bone tumors often have intact cortex, 
distinct margins, and solid homogeneous periosteal 
reactions. Malignant tumors show destruction of cor-
tex, indistinct margins, and lamellated or sunburst 
periosteal reactions.

 I. Cast treatment without biopsy is justifi ed for a benign 
bone tumor having a diagnostic radiographic appear-
ance and self-healing behavior (e.g., unicameral bone 
cyst, metaphyseal fi brous cortical defect, eosinophilic 
granuloma, enchondroma, fi brous dysplasia). Biopsy is 
indicated when the diagnosis is uncertain or when the 
lesions are unlikely to heal without resection or curette-
ment and grafting (e.g., aneurysmal bone cysts, giant 
cell tumor, chondromyxoid fi broma, osteoblastoma, 
chondroblastoma). A cast may be used for healing of the 
cortex before defi nitive treatment. Steroid instillation is 
effective in obliterating unicameral bone cysts if cast 
immobilization of a fracture is unsuccessful.

 J. Before biopsy, order an MRI to determine the extent 
of marrow and soft-tissue involvement in primary ma-
lignant tumors of bone; cortical destruction is better 
seen on CT. A fracture through a primary bone sar-
coma most often necessitates amputation. However, if 
the cortical fracture is small and displacement is mini-
mal, the patient may still be a candidate for resection 
and limb salvage, especially if preoperative adjuvant 
chemotherapy is administered. Treat chondrosarcomas 
with surgery alone.

 K. Both metastatic and metabolic disease may involve the 
spine, proximal femurs, and ribs. Osteoporosis character-
istically results in fractures of the distal radius and femo-
ral neck. Osteomalacia more commonly affects the sub-
trochanteric femur and successive ribs at the same 
distance from the spine; 30% of patients with hip frac-
tures have osteomalacia. Osteomalacia, marked by excess 
of unmineralized osteoid, can be of vitamin D defi ciency, 
poor absorption of calcium or vitamin D enterically, vita-
min D–resistant form, or renal osteodystrophy. Osteopo-
rosis can be idiopathic (the type 1 postmenopausal vari-
ety is a loss of trabecular more than cortical bone; the 
type 2 senile variety is an equal loss of both), can result 

(Continued on page 280)



279

Patient with PATHOLOGIC FRACTURE
(Cont'd from p 277)
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 L. Most patients with metastatic disease to the spine 
are treated with radiotherapy alone with 60%–80% 
improvement, but those who have worsening pain, 
deformity that may lead to neurologic compromise, or 
new onset of neurologic defi cits are evaluated for 
structural integrity and possible surgery. CT is best to 
demonstrate the degree of bone loss or presence of 
bone fragments in the canal, and MRI is used to deter-
mine the extent of involvement of adjacent vertebrae 
and sagittal deformity. Spinal instability is felt to be 
present if one of the following is found: bone loss in 
both the anterior and posterior elements, excessive 
kyphosis in sagittal alignment, or increased motion 
when lateral radiographs in fl exion and extension are 
compared. Tumor in the body of the vertebrae with 
displacement of the posterior cortex into the spinal 
canal is decompressed with an anterior approach to the 
spine. Destruction of the pedicles and lamina with 
compression from the posterior side is decompressed 
from a posterior approach. The spine is then stabilized 
with internal fi xation anteriorly, posteriorly, or circum-
ferentially, followed by radiotherapy. The vertebral 
body may need to be replaced with metal, structural 
bone graft, or a cage containing osteobiologic material. 
Acute onset of paraparesis is treated with emergency 
radiotherapy without the need for surgery when the 
bone is structurally intact and the MRI shows tumor 
tissue extending into the spinal canal.

 M. Osteoporotic vertebral compression fractures are likely 
to become increasingly common as the population ages 
and as vitamin D defi ciency becomes more common. 
Of women with hip fractures, 50% have been found to 
have vitamin D defi ciency. Two thirds of acute osteo-
porotic vertebral fractures are never seen by a physi-
cian because the elderly consider the back pain and 
dysfunction part of the aging process. Most acute pain 
can be treated with analgesics, decreased activity, 
or a brace. Occasionally patients have intractable pain, 

postulated to result from recurrent microfractures re-
lated to kyphotic posture, and, very rarely, neurologic 
defi cits requiring surgical treatment.

 N. Minimally invasive procedures for the relief of pain in 
metastasis or osteoporosis of the spine are being stud-
ied when the posterior cortex of the vertebrae is intact. 
When there is no deformity or when the fracture can 
be reduced posturally, a biomaterial or PMMA in low-
viscosity state may be injected percutaneously under 
pressure into the vertebral body (vertebroplasty). 
When there is deformity or instability, a percutane-
ously placed balloon is fi rst infl ated to restore vertebral 
height (kyphoplasty) prior to injecting a higher-viscos-
ity PMMA under lower pressure. Pulmonary embolism 
and the risk of cement extravasation with consequent 
neurologic dysfunction are rare but of concern.
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Patient with PATHOLOGIC VERTEBRAL FRACTURE
(Cont'd from p 279)
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CLINICAL CONSIDERATIONS 
FOR STEM CELL TRANSPLANTATION

Philip A. Lowry, MD

Surgery, radiation, and chemotherapy, the traditional 
pillars of cancer therapy, offer signifi cant improvements 
in survival and quality of life for patients with malignan-
cies. Although refi nements of technique and new agents 
offer some hope for additional advances, it is likely that 
further progress in treatment outcome will come from 
other sources, particularly those that exploit the unique 
biology of cancer. Recent dramatic successes with agents 
such as imatinib for the treatment of chronic myelogenous 
leukemia offer the tantalizing prospect of “magic bullet” 
treatments that are simple and highly effective, but such 
breakthroughs are likely to be limited to only a very few 
diagnoses for the foreseeable future.

One of the fi rst “biological” therapies, bone marrow 
transplantation, was pioneered almost half a century ago 
with the initial concept of replacing a diseased organ such 
as a leukemic marrow with a normal one. Identifi cation of 
additional sources of cells in peripheral and umbilical cord 
blood have signifi cantly expanded options in a fi eld now 
collectively referred to as “stem cell transplantation.” In all 
its forms, stem cell transplantation has the primary and 
simplistic goal of restoring blood production after aggres-
sive treatment with chemotherapy with or without addi-
tional radiation. In autologous stem cell transplantation, 
cells are harvested from the patient in advance and resto-
ration of blood production is the sole goal of the “trans-
plant,” which may be better considered a simple rescue 
from otherwise potentially fatal hematologic toxicities as-
sociated with aggressive dosing of chemotherapy required 

to cure or at least signifi cantly extend survival in diseases 
such as myeloma and lymphoma.

Allogeneic stem cell transplantation derives cells from 
another donor for the transplant. Identical twins served as 
the fi rst successful donors for hematopoietic transplants, 
but with the characterization of the human leukocyte anti-
gen (HLA) system of transplant antigens, appropriately 
matched siblings could be identifi ed to serve as donors in 
successful transplants. Refi nements in the molecular char-
acterization of HLA antigens, the development of exten-
sive registries of volunteer adult donors, and rapidly ex-
panding banks of cord blood cells now allow many patients 
who do not have a suitably matched sibling to identify an 
adequately matched unrelated donor for transplant.

Even when donor cells are well matched, outside of 
identical twin transplants there will be “minor” histocom-
patibility differences between donor and recipient. The risk 
of rejection has been minimized with modern preparative 
regimens, but a reverse immunologic reaction of donor 
cells against normal host tissues is common in allogeneic 
transplantation—so-called graft versus host disease, or 
GVHD. In its severe forms, GVHD can be fatal and has 
been as important as infections in limiting the historical 
success of allogeneic transplantation, particularly in pa-
tients !50 years of age. Better matching of donor and re-
cipient, improved prophylactic pharmacologic regimens for 
GVHD, and recently the use of less aggressive or “reduced 
intensity” chemotherapy and radiation regimens preceding 
the transplant have reduced the impact of GVHD and 
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allowed transplants to be incorporated in the treatment of 
increasing numbers of patients, including more routine 
transplant of fi t patients up to their early 70s.

It has long been recognized that the immune system 
plays a key role in surveillance against cancer development 
and can also be modulated to produce remissions and even 
cures in a number of cancer diagnoses. In the treatment of 
malignant disease, allogeneic stem cell transplantation of-
fers an aggressive immune modulation in replacing the 
patient’s immune system with that of the donor. The same 
minor histocompatibility differences responsible for the 
problems of GVHD offer the opportunity for a “graft 
versus tumor” effect, and in many patients it may be this 
rather than the chemotherapy and radiation per se that 
ultimately produces a cure.

Allogeneic transplantation is therefore rapidly coming of 
age, and as it does so it has proved to be a more complex 
and multifaceted technique than originally appreciated. In 
nonmalignant diseases, the traditional need to replace a 
diseased organ with a more functional one remains the 
primary goal, and patient preparation and stem cell source 
selection are focused on minimizing technical complica-
tions such as GVHD. Allogeneic transplantation has long 
served to help patients with severe aplastic anemia and 
life-threatening immunodefi ciency disorders. As the tech-
nical complications decrease, allogeneic transplantation 
has and will be increasingly used to treat patients at higher 
risk and with more chronic blood disorders such as sickle 
cell anemia and thalassemia.

In the treatment of malignant disease, allogeneic 
transplantation has been particularly successful in the 

treatment of chronic myelogenous leukemia where the 
“graft versus leukemia” effect can be active. It is inter-
esting that the parallel success of imatinib has signifi -
cantly reduced the number of patients going to trans-
plant, although the latter remains an important option 
for patients with a poor response or relapsed disease. 
Allogeneic transplantation for acute nonlymphoblastic 
leukemia and lymphoproliferative disorders has shown 
intermediate graft versus leukemia effects but is still an 
important option for selected patients. For lymphoma 
and myeloma, many patients may be better served with 
an autologous transplant, although selected younger 
patients or patients with more aggressive disease may do 
better with an allogeneic approach. Results with acute 
lymphoblastic leukemia have been disappointing, but 
allogeneic transplant may salvage some patients. The 
advent of reduced-intensity preparation regimens and 
better treatments for GVHD are opening up allogeneic 
transplantation options for the usually older patients 
with myelodysplasia, and ongoing investigations should 
defi ne the role in that context.

The future of transplant offers exciting possibilities with 
in vitro cellular expansion and modulation to optimize 
posttransplant recovery and augment graft versus leuke-
mia effects yet minimize GVHD. Improving supportive 
therapy protocols and refi nement of pretransplant patient 
selection and conditioning will increase the success of 
transplant. Ongoing basic and clinical study should help to 
characterize the graft versus leukemia effect and better 
harness its potential in future patient care.

(Continued on page 286)
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 A. Appropriate identifi cation of potential transplant pa-
tients is essential. For nonmalignant blood diseases, 
transplant for patients at high risk should proceed at the 
earliest opportunity, ideally before any transfusions are 
required, especially in patients with aplastic anemia. For 
patients with malignant disease, disease characteristics at 
presentation, particularly with respect to cytogenetic 
changes, will best defi ne candidacy for transplant and its 
optimal timing. Patients are usually treated with tradi-
tional therapy to achieve a remission before transplant, 
but because pretransplant therapy may affect the rate of 
complications and success of the transplant itself, coordi-
nation with an experienced transplant center at diagnosis 
is most helpful. Particular attention should be paid in all 
potential transplant patients to appropriate selection and 
preparation of transfusions, which should be leuko-
depleted and irradiated.

 B. Transplant candidates must meet minimal criteria for 
organ function, especially of the lung, heart, and kidney, 
to ensure tolerance of the rigors of the transplant proce-
dure. They must have no other complicating medical 
illnesses such as HIV infection that might preclude 
transplant, and they must be able to give informed con-
sent. Age criteria will vary according to the disease and 
type of transplant, and performance status will critically 
modulate the ability of older patients to proceed to trans-
plant. If all other criteria are met, psychosocial, dental, 
and fertility evaluations should be completed prior to 
initiating the transplant process.

 C. If a patient is suitable for transplant, an appropriate 
cell source must be determined and steps must be 
taken for cells to be harvested. This decision initially 
focuses on determining whether an autologous or 
allogeneic transplant would be most suitable. The 
decision to transplant and choice to use an autologous 
or allogeneic source, and if the latter the best potential 
donor, should be pursued in collaboration with an 
experienced transplant center.

 D. For patients proceeding with a potential autologous 
transplantation who have suitably passed previous 
screening steps, blood and marrow evaluation should 
ensure the high likelihood of harvesting adequate cells 
to proceed. Although marrow harvests are still occa-
sionally used, most patients will have cells harvested 
from the peripheral blood after “mobilization” with 
growth factors, usually following a chemotherapy treat-
ment. Cells are collected by apheresis and their viabil-
ity and numbers are assessed for adequacy; then they 
are cryopreserved until their use for the transplant.

 E. For patients requiring an allogeneic transplant, potential 
suitable donor cells must be matched for HLA-A, B, C, 
DR, and DQ determinants. Siblings are screened fi rst, 
but if no appropriately matched sibling donor is avail-
able, searches are initiated through adult donor registries 
and cord blood banks. For sibling or volunteer adult 
donors, additional physical, psychological, and infectious 
disease screening must precede consideration for stem 
cell harvest. Cord blood cells should have been screened 

for adequate numbers, viability, and lack of infections at 
the time of banking. ABO compatibility, allosensitization 
of potential donors by previous pregnancy or blood 
transfusion, and cytomegalovirus (CMV) infectious sta-
tus present potential issues with transplant that do not 
represent absolute contraindications to proceeding but 
may prioritize choices when several potential donors are 
available.

 F. Following allogeneic transplantation, particular attention 
must be directed to the prevention, early detection, and, 
if present, appropriate additional therapy for GVHD.

 G. Following all forms of hematopoietic stem transplant, 
but especially following allogeneic transplantation, the 
immediate recovery period (3–6 weeks) focuses on pan-
cytopenia with need for transfusion, aggressive treat-
ment of life-threatening infections, and the morbidity of 
preparative regimen-induced mucositis. Graft rejection 
or late failure is rare, but blood counts should be closely 
monitored. Even after count recovery, patients remain at 
higher risk for infections for prolonged periods, espe-
cially following allogeneic transplant. Prolonged pharma-
cologic prophylaxis, particularly against Pneumocystis 
and viral infections and, in the context of ongoing GVHD 
therapy, fungal infections, is required. Vaccination against 
pneumococcus and Haemophilus infl uenzae and revac-
cination with killed polio and diphtheria/tetanus vaccines 
is typically given at 1 year posttransplant; because the 
measles, mumps, rubella (MMR) vaccine is live, there is 
concern about vaccination-induced infections, so centers 
vary in their use of it. Intensity and duration of GVHD 
prophylaxis or treatment will vary from patient to patient. 
Appropriate follow-up is critical to success and must be 
conducted at or in collaboration with an experienced 
transplant center.

 H. Posttransplant patients face many other potential long-
term issues, including growth alteration in pediatric 
transplant recipients, increased rates of secondary ma-
lignancies, and prolonged physical and psychological 
morbidities and disabilities. Chronic GVHD may pres-
ent particular challenges in treatment and morbidity or 
mortality. Continued involvement of the transplant 
team with patients experiencing late complications will 
be critical.

 I. If the primary disease relapses after transplant, selected 
patients may benefi t from additional cellular-based 
therapies. In diseases with a strong potential for graft 
versus leukemia effects, simple infusion of additional 
donor cells (donor lymphocyte infusions) sometimes 
may reinduce remission. Highly selected patients may 
be candidates for repeated transplant based on disease 
status and interval from the fi rst transplant.
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Patient for STEM CELL TRANSPLANTATION

Early identification of potential transplant candidate and
coordination with transplant center

Appropriate transfusion strategy and timing of transplant

Age, organ function, and infectious disease
 screening of potential candidates
Psychosocial, dental, and fertility evaluations

Immediate posttransplant support focused on 
transfusion, infection, and mucositis issues

GVHD issues in allogeneic transplant

Potential long-term posttransplant issues related
to late secondary malignancies, enduring organ 
effects of preparative regimen, chronic GVHD

If primary disease relapses, consider donor
lymphocyte infusion or repeat transplant in
highly selected patients

Potential transplant candidate

Determine type of transplant

Autologous transplant indicated

Not a candidate

Arrange for autologous
 cell harvest and cryopreservation
Proceed to transplant at suitable time

Evaluate for sibling, registry, or cord blood
 cell sources matched for HLA-A, B, C, DR, DQ
Screen donor/donor cells for suitability
Awareness of ABO, allosensitization, CMV

Allogeneic transplant indicated

Appropriate GVHD therapy
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LATE ISSUES FOR PATIENTS WHO SURVIVE 
THE INITIAL DIAGNOSIS AND 

TREATMENT OF CANCER
Philip A. Lowry, MD

Although modern therapy has produced a signifi cant im-
provement in the rate of control and cure of cancer, the 
devastation of the disease and its treatment have lasting 
effects on both patients and family. Successful treatment of 
patients with cancer requires not only technical expertise 
in the initial phase of diagnosis and management, but also 
compassion and commitment in the long term to aid the 
patient and his or her family in navigating the many com-
plex issues and challenges they will face for years to come.

Following initial cancer therapy, patients and their fam-
ilies will face ongoing needs and issues in fi ve main areas: 
the potential for relapse of the initial cancer, the physical 
and physiologic effects of the cancer and its treatment 
both short and long term, the psychological and emotional 
sequelae of the disease itself and its treatment, the specifi c 
potential for shared genetic risk for cancer development in 
blood relatives, and the potential for the late development 
of new cancers, including those that may themselves be a 
consequence of initial therapy.

Relapse of the primary cancer will be a major concern for 
patients in the years following initial diagnosis and treat-
ment. A periodic history and physical examination are the 
key focuses of follow-up and should be coordinated with a 
cancer specialist, at least during the early phase. In selected 
malignancies, focused radiologic or laboratory studies will 
be important, such as mammograms in the follow-up of 
breast cancer and serial monitoring of prostate-specifi c anti-
gen (PSA) after treatment for prostate cancer, but for most 
malignancies repetitive performance of “surveillance” blood 
and radiologic studies has little additional impact on survival 
and quality of life while adding signifi cantly to expense. In 

contrast, prompt and rigorous laboratory and radiologic 
evaluation of new symptoms or physical fi ndings is key to 
successful early intervention for possible relapse. For most 
malignancies, patients should be followed on an interval of 
every 3 months for 2–3 years after completion of initial suc-
cessful treatment for cancer. The interval for follow-up can 
be lengthened thereafter if the patient remains stable. Spe-
cifi c timelines for follow-up and selected ancillary studies 
that have proved valuable are described for individual can-
cer diagnoses in the guidelines published by the National 
Comprehensive Cancer Network (www.nccn.org).

Even when successful, cancer treatment can leave dev-
astating scars and result in signifi cant short- and long-term 
dysfunction. Radical surgical procedures result in obvious 
physical effects; radical radiation can produce equally sig-
nifi cant scarring in the short term and later endocrine or 
neurologic dysfunction, accelerated atherosclerosis, or sec-
ondary malignancies, as discussed later. Chemotherapy 
may produce a wide spectrum or early and late organ 
dysfunction, including immune dysregulation, premature 
menopause, cardiac dysfunction, pulmonary fi brosis, 
alterations of renal or hepatic function, neuropathy, or skin 
pigmentation changes depending on the agents used and 
dose and duration of therapy. In pediatric populations, 
intensive cancer therapy may have signifi cant effects on 
subsequent growth and development.

Interrelated with but sometimes independent of the 
physical and physiologic effects of cancer therapy, the psy-
chological and emotional consequences are obvious but 
often persistent well beyond apparently successful initial 
therapy. Changes in body image, fear of disease relapse, 
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altered interpersonal relationships, disruption of education 
or career paths, and ongoing alteration of physical capacity 
may all dramatically and permanently affect cancer survi-
vors. Family members may be equally or even more sig-
nifi cantly affected. Although the acute phase of cancer 
treatment typically includes an extensive framework for 
psychological and emotional support and therapy, there 
may be barriers to access to such support following com-
pletion of the initial phase of therapy, particularly for 
patients who fi nd it diffi cult to return to the setting that 
reminds them of the trauma of their initial care.

With the characterization of cancer as a disease resulting 
from alteration of normal genetic programs, it is now pos-
sible to explain the clustering of cancers in certain families 
on the basis of a shared germline mutation placing those 
families at higher risk. Beyond the many issues described 
previously that patients must face, they are increasingly 
aware of and concerned about the potential that they may 
have transmitted a higher risk for cancer to their children 
or that they share that risk with other family members. A 
family cancer syndrome should be particularly suspected 
when cancer appears in multiple family members or affects 
particularly young individuals (those !40 years of age). 
Specifi c algorithms for genetic counseling, testing, and 
preemptive intervention have been developed for families 
with premature or clusters of breast, colon, and ovarian 
cancer but should be pursued in conjunction with an estab-
lished genetics clinic.

Cancer survivors are at risk not only for the relapse of 
their primary malignancy but also of additional and inde-
pendent malignancies in the years following their diagnosis. 
The same risk factors that led to the fi rst cancer leave 

patients at risk for the development of independent cancers 
of the same organ later, particularly for breast, lung, and 
head and neck malignancies, with continued tobacco 
exposure particularly exacerbating that risk in the latter 
two. Chemotherapy and radiation may also produce sec-
ondary malignancies that develop because of the treatment 
itself. Genetic damage induced by irradiation or by certain 
classes of chemotherapeutic agents sets into motion a new 
sequence of cellular degeneration and transformation 
producing acute leukemia, non-Hodgkin’s lymphoma, and 
virtually the entire spectrum of solid malignancies compli-
cating the late course of cancer treatment. Certain patients, 
particularly those with Hodgkin’s and non-Hodgkin’s 
lymphoma, acute leukemia, retinoblastoma, Wilms’ tumor, 
soft-tissue sarcoma, and testicular malignancies, seem to be 
at particular risk.

The approach to cancer survivors should be grounded on 
three important axes: a specifi c plan for short- and long-
term follow-up developed by and usually including the ini-
tial oncologic care team to particularly defi ne needed stud-
ies and intervals of care; rigorous health maintenance, 
focusing especially on atherosclerosis risk reduction and 
general established cancer monitoring such as mammogra-
phy, colonoscopy, Pap tests, and periodic skin examinations; 
and access to psychological and emotional counseling and 
support services. Pediatric cancer survivors should addition-
ally have access to multidisciplinary health care resources 
that can appropriately respond to and support these patients 
and their families as they face the unique issues and chal-
lenges of changes in subsequent growth and development 
caused by their treatment.

(Continued on page 288)



288

 A. In the initial discussions of diagnosis and treatment, 
potential late consequences of treatment choices 
should be reviewed and evaluated in the context of 
preexisting medical conditions. Particular attention 
should be given to reproductive issues, and patients 
should be offered the possibility of banking sperm or 
embryos if appropriate and feasible.

 B. As primary cancer therapy is completed, a specifi c fol-
low-up plan designed based on the initial diagnosis and 
treatment should be developed in collaboration be-
tween the oncology and primary care teams. Particular 
follow-up plans appropriate to specifi c diagnoses can 
be reviewed at www.nccn.org. Patients and families 
should be counseled as to signs or symptoms they 
should monitor for and report to the care team and 
issues they may need to anticipate accommodating in 
their subsequent life and lifestyle choices.

 C. Particular design of follow-up must include not only 
appropriate monitoring for relapse of the primary 
malignancy but also new cancers in the same organ 
system and specifi c secondary malignancies for which 
the patient may be at risk based on primary therapy. 
This will include a periodic history and physical 
examination, with particular attention to a good 
cancer detection examination in all patients; periodic 
mammograms and Pap tests in essentially all female 
patients; and studies in selected patients at higher 
risk, such as CBC to monitor for secondary myelo-
dysplasia or leukemia, chest x-ray to monitor for lung 
malignancies in patients following chest irradiation, 
and the like.

 D. Any new signs or symptoms should be promptly and 
thoroughly evaluated as a possible indication of re-
lapsed or new malignancy. This evaluation should be 
conducted in conjunction with the oncology care 
team.

 E. Monitoring should include particular attention to-
ward organs at high risk for short- and long-term 
dysfunction following primary therapy coupled with 
appropriate risk-reduction strategies. This includes 
monitoring thyroid-stimulating hormone (TSH) at 
least annually in patients following radiotherapy to 
the neck, reproductive counseling and evaluation, 
and focused cardiovascular monitoring in patients 

receiving chest irradiation or previous potentially 
cardiotoxic chemotherapy.

 F. Genetic counseling and potential follow-up testing and 
intervention should be offered to selected patients and 
their families with a high-risk context and breast, 
colon, or ovarian malignancies. Families at high risk 
include those in which multiple malignancies present 
in one individual or groups of primary relatives, those 
in which cancer presents at an unusually early age 
(!40 years old), or those of Ashkenazi Jewish 
descent in which breast and ovarian cancer occurs. 
Unusual and extensive clusters of any type of cancer in 
a single family warrant potential investigation. Ap-
proaches are described at www.nccn.org but should be 
pursued in collaboration with an established genetics 
clinic.

 G. All cancer survivors should resume regular health 
maintenance procedures as appropriate for age, gen-
der, and general medical history, but this should in-
clude particularly vigorous evaluation of and action 
directed toward cardiovascular risk factors, smoking 
cessation counseling and intervention, and institution 
of general positive health habits.

 H. Patients and families may need lifelong access to psy-
chosocial counseling and support services.

 I. Pediatric cancer survivors and their families may need 
access to experienced multidisciplinary clinics and 
resources to focus on the special and profound issues 
of growth and development alterations induced by 
their disease and its therapy and the lasting or 
late-presenting psychosocial consequences of that 
treatment.

References

Greene MH, Wilson J. Second cancer following lymphatic and hematopoi-
etic cancers in Connecticut, 1935–1982. Natl Cancer Inst Monograph 
1985;68:191.

National Comprehensive Cancer Network. www.nccn.org, 2006.
Swinnen LJ. Treatment of organ transplant-related lymphoma. Hematol 

Oncol Clin North Am 1997;11:963.
Van Leeuwen FE, Travis LB. Second cancers. In DeVita VT, Hellman S, 

Rosenberg SA, eds. Cancer: Principles and Practice of Oncology, 7th 
ed. Philadelphia: Lippincott-Raven, 2005.

Witherspoon RP, Fisher LD, Schoch G, et al. Secondary cancers after 
bone marrow transplantation for leukemia or aplastic anemia. N Engl 
J Med 1989;321:784.



289

SECONDARY MALIGNANCIES in Patients PREVIOUSLY TREATED FOR CANCER

Counseling at diagnosis, 
including fertility options

At completion of initial therapy, 
additional counseling and design 
of follow-up scheme

Monitor and treat organ dysfunction caused 
by therapy: TSH if radiation, reproductive 
counseling, cardiovascular health issues

Prompt evaluation of 
new signs or symptoms

Ongoing rigorous health maintenance
with particular attention to cardiovascular
health, general health habits, smoking
cessation

Continued access to appropriate 
psychosocial support

Multidisciplinary clinic access for 
pediatric patients to follow growth 
and developmental issues

Genetic counseling, testing, and 
intervention in appropriate contexts

Monitor for late malignancies, including 
relapse of primary cancer, additional cancers 
of same organ, secondary malignancies due 
to treatment: mammograms, Pap smear, skin 
examination, and diagnosis-specific follow-up
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SUPERIOR VENA CAVAL SYNDROME
Frederick R. Ahmann, MD

 A. Obstruction of the superior vena cava (SVC) occurs 
when this thin-walled vessel is invaded, compressed, or 
thrombosed. Blockage of the blood fl ow often leads to 
development of the easily recognized superior vena 
caval syndrome (SVCS) with venous distention, facial 
edema, headache, tachypnea, cyanosis, and plethora. 
SVCS is commonly characterized as an acute or sub-
acute oncologic emergency. Establishing a diagnosis is 
essential and can be accomplished safely even if biop-
sies of tissue exposed to elevated venous pressures and 
a brief delay in the initiation of therapy are necessary.

 B. In a patient with the previously noted signs and symp-
toms, confi rmation that the SVC is obstructed usually is 
not required because most patients have a mass visible 
on imaging studies. However, should confi rmation be 
needed, this can be safely accomplished with either 
contrast or a nuclear venography. Nuclear venography is 
preferable because of a lower injection volume of con-
trast, but both are associated with low complication 
rates.

 C. Since the 1950s, bronchogenic carcinomas have been 
the leading cause of SVCS. In the past decade, with the 
increased use of intravascular devices, thrombosis 
associated with such devices now may account for 
approximately one fourth of cases. For many years 
histologic confi rmation of the diagnosis was thought to 
be unnecessary because palliative radiotherapy was 
the only treatment possible. Recent advances in the 
treatment of lung cancers and lymphoproliferative 
disorders, in addition to the increasing incidence of 
benign causes for which radiotherapy is not palliative 
and is potentially dangerous, mandate accurate 
pretherapy assessment. Little evidence suggests that 
diagnostic procedures (including bronchoscopy, lymph 
node biopsies, mediastinoscopy, and thoracotomies) 
carry an excessive risk. Therefore, the evaluation of 

these patients should be similar to that of any patient 
with a lung mass.

 D. Standard palliative therapy for SVCS caused by a ma-
lignancy has been radiotherapy. Some debate persists 
about the optimal dose, schedule, and fi elds of treat-
ment, but in general, about 50%–70% of treated 
patients are reported to achieve symptomatic improve-
ment within 2 weeks of initiation of radiotherapy. 
However, radiotherapy is no longer the sole or even 
the initial therapy for many patients. In one review, 
60% of all cases of SVCS were caused by lung cancer 
or lymphomas. Thus, a majority of the causes of SVCS 
are malignancies for which chemotherapy with or 
without radiotherapy is needed to accomplish the 
therapeutic objectives of improved quality of life and 
prolonged survival. SVCS can cause distressing signs 
and symptoms that should be palliated in a timely 
fashion. However, because many such patients may 
have lung cancer or lymphoma together with a defi nite 
incidence of benign etiologies, an accurate histologic 
diagnosis should be pursued in all patients with SVCS 
unless there are extenuating circumstances. Only with 
a defi nite histologic diagnosis can a rational therapeu-
tic choice be made for both relieving SVCS and maxi-
mizing survival potential.
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SUPERIOR VENA CAVAL SYNDROME Suspected

History
Physical examination

Clinical diagnosis

Confirm Diagnosis
with Contrast or
Nuclear Venography
if indicated

Chest film
         !
CT of chest

No mass

Observation Pathologic Diagnosis:
    Bronchoscopy
    Lymph Node Biopsy
    Mediastinoscopy
    Thoracotomy

Therapy
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lung cancer
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cell lung cancer 
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cancers
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SPINAL CORD COMPRESSION
Guillermo Gonzalez-Osete, MD, and Manuel Modiano, MD

Approximately 5% of systemic cancers involve the spinal 
cord. Spinal cord compression is a medical emergency in 
which a delay in treatment often causes irreversible loss of 
neurologic function.

 A. Tumors that most commonly affect the spinal cord are of 
the lung, breast, prostate, and lymph nodes. Myeloma, 
melanoma, and genitourinary tract tumors less com-
monly affect the spinal cord. An important presenting 
sign is back pain, either of recent onset or old pain that 
has returned or increased. Pain is present in 97% of all 
cord compressions, followed in frequency by weakness 
(76%) and paresthesias (57%) along a bilateral or unilat-
eral dermatomal distribution. Associated bowel and 
bladder dysfunction is seen in 51% of patients with more 
advanced disease. A few patients have no history of 
cancer and pain as the initial presentation.

 B. Even when the physical examination does not reveal 
signs of spinal cord compression, obtain plain radio-
graphs of the painful region to rule out neoplastic 
involvement. If the plain fi lms are negative, consider 
nonneoplastic causes (rheumatoid arthritis, aortic aneu-
rysm, spondylosis, herniated disc, spinal tuberculosis, 
osteoarthritis, osteomyelitis). Proceed with a detailed 
workup if there is pain with tenderness to percussion 
over the affected vertebral body, bilateral muscle weak-
ness in the extremities, sensory changes, loss of deep 
tendon refl exes, or bowel or bladder incontinence.

 C. If plain fi lms reveal a lesion in a painful area, follow with 
MRI or myelography, which have comparable sensitivity 
and specifi city. Myelography is an invasive procedure 
that requires technical skill and the use of contrast. MRI 
is not invasive and helps in detecting intramedullary le-
sions, but patients may have diffi culty lying still on the 
hard table or may have claustrophobia. Also, MRI is not 
always available. If these studies show a lesion, there is 
a 90% probability of cord compression.

 D. If MRI is negative and clinical fi ndings suggest cord 
involvement, proceed with myelography. Myelography 
helps determine the upper and lower extent of the 
lesion and ascertains whether there is more than one 
lesion. If a complete block is found on lumbar myelog-
raphy, cisternal myelography or MRI is required to 
identify the upper end of the block. If both studies are 
negative, there is no cord compression.

 E. The choice of treatment depends on the type of tumor, 
the level of the block, the rapidity of onset and dura-
tion of symptoms, previous treatment, and the clinical 
experience available. This medical emergency is treated 

vigorously with radiation or surgery in addition to 
steroids. Our current recommendation is to give 10 mg 
IV dexamethasone immediately, follow with 4 mg ev-
ery 6 hours daily for at least 72 hours, and then rapidly 
taper as tolerated. Begin radiotherapy immediately 
after the diagnosis is established. The earlier a lesion is 
detected and treated, the better the functional out-
come. Response rates are 30%–80%. The total dose of 
radiation is 3000–4000 Gy delivered over 2–4 weeks.

 F. Consider surgery (laminectomy, stabilization) when 
there is (1) no histologic diagnosis and cord compres-
sion is the presenting sign of cancer, (2) history of 
radiation therapy to the affected area, (3) neurologic 
progression of disease despite steroids and radiother-
apy, (4) instability requiring fi xation, or (5) a high 
cervical lesion. Some more recent articles have re-
ported improved outcomes with surgery followed by 
radiotherapy. This is a consideration especially in pa-
tients who are expected to have longer life expectancy 
and are in general good physical condition to tolerate 
such a procedure. After surgery, give radiotherapy to 
avoid recurrences. Initial response to combined sur-
gery and radiation is 20%–100%, depending on tumor 
type and timing of treatment. The best prognostic in-
dex for eventual recovery of function is pretreatment 
status: 60% of patients who are ambulatory at diagno-
sis remain so postoperatively, whereas only 7% of 
those who are paraplegic at diagnosis are ambulatory 
after treatment.

 G. When plain fi lms are negative and physical examination 
is not defi nitive, adjust pain medications and observe. 
If pain persists or worsens or if the history is highly 
suspicious, perform MRI and proceed accordingly.
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Patient with Suspected SPINAL CORD COMPRESSION 

History

Physical examination:
    Pain
    Tenderness
    Weakness
    Sensory
    Abnormal deep tendon
        reflexes

A

B
Absence of physical signs:
    Consider other causes

Plain films of spine

Positive Negative

C

G

MRI/Myelography

Negative PositiveD

Pain present

Myelography

NegativePositive

Treatment Follow-up

Steroids
Radiotherapy

E Neurologic
    progression
Previous radiotherapy
No histologic
    diagnosis

F

Consider:
    Surgery

Adjust pain
medication

Persistent pain
with tenderness
            or
Highly suspicious
history

MRI

Treat According
to Findings
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FOREIGN TRAVEL: IMMUNIZATIONS 
AND INFECTIONS

Rebeca M. Plank, MD

 A. Two questions must be asked in the initial evaluation of 
a traveler: What is the patient’s health status, and 
where will he or she travel? Variables to consider in-
clude countries to be visited, whether travel will be 
rural or urban, planned activities, and duration of visit. 
It is important to remember that persons returning to 
visit their country of origin after living in the United 
States are also at risk for endemic infections, some-
times more so because they may not feel the need to 
take special precautions.

 B. Infections are acquired through exposure to contami-
nated food and water, exposure to vectors, such as ticks 
and mosquitoes, and person-to-person transmission. 
Travelers should be advised to practice strict hand hy-
giene and to avoid uncooked food and food from street 
vendors. They should consume only bottled beverages 
and use bottled water for ice cubes and for brushing 
teeth, etc. Fresh water exposure (adventure travel) is a 
potential source of infections, such as schistosomiasis and 
leptospirosis. Sexually transmitted diseases, including 
HIV, are always a risk  and travelers should be advised to 
abstain from sex or to use condoms for all encounters. 
Travelers should also consider carrying sterile needles 
and syringes with them in case of medical emergency.

 C. One of the fi rst things to be ascertained is that the trav-
eler is up to date with the standard Centers for Disease 
Control and Prevention (CDC) vaccination schedule for 
children and adults; this includes pneumococcus, infl u-
enza, tetanus, and measle/mumps/rubella (MMR) vac-
cines because these infections have been acquired over-
seas. All overseas travelers should be encouraged to be 
vaccinated against hepatitis A, hepatitis B, polio, and 
typhoid. Yellow fever occurs only in sub-Saharan Africa 
and tropical South America, and many countries in 
these regions require proof of vaccination for entry. A 
meningitis vaccine is recommended for those traveling 
to areas in the meningitis belt across central Africa, and 

Saudi Arabia requires that Hajj and Umrah visitors have 
a certifi cate of vaccination. For those who will be travel-
ing to areas where rabies is relatively common but the 
immune globulin and vaccine would not be immedi-
ately available (e.g., trekkers), preexposure vaccina-
tion should be considered. Japanese encephalitis vac-
cine may be indicated in some cases for travelers to 
Southeast Asia. The cholera vaccine is currently not 
recommended.

 D. Malaria prevention should be a comprehensive en-
deavor, including remaining in screened areas when 
possible and using a mosquito net at night, minimizing 
skin exposure to mosquitos, using insect repellents, 
and chemoprophylaxis with Malarone (atovaquone-
proguanil), doxycycline, or mefl oquine. Mefl oquine 
has the advantage of requiring a weekly (rather than 
daily) dose but has the not uncommon downside of 
neuropsychiatric side effects. As a result of the emer-
gence of chloroquine resistance, chloroquine prophy-
laxis is useful only for travelers going to the Caribbean 
and Central America north of the Panama Canal. Ap-
propriate antimalaria precautions will also protect a 
traveler from other mosquito and tick-borne illnesses, 
such as dengue and rickettsial illnesses.

 E. Diarrhea is the most common illness in travelers. The 
importance of adequate hydration in such cases should 
be emphasized. Increasing resistance to fl uoroquino-
lones limits their usefulness in parts of Asia where 
azithromycin is recommended. Patients should be 
given at least a 3-day supply of antibiotics to take with 
them and instructed to take them in case of moderate 
to severe diarrhea with fever or pus, mucus, or blood 
in the stool. If treatment is initiated promptly, even a 
single dose may reduce the duration of the illness to a 
few hours. Pepto-Bismol taken every 30 minutes for 
eight doses has also been shown to decrease stool fre-
quency and shorten illness duration.

(Continued on page 298)
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Person for TRAVELS TO FOREIGN AREA

Before travel

Health status/
travel plans

Counseling for
avoiding infection

Immunizations Malaria Diarrhea

Standard CDC
vaccine schedule:
 MMR
 Polio
 Pneumococcus
 Tetanus/diphtheria

Indicated for travel:
 Hepatitis A
 Hepatitis B
 Polio booster
 Typhoid

Potential exposure:
 Japanese encephalitis
 Meningococcus
 Rabies
 Yellow fever

Prevention:
 Cooked food
 Bottled water
 Hand hygiene

Hydration
Pepto-Bismol

If fever or blood/
pus in stool:
 Quinolone or
 azithromycin
 1– 3 days

Prevention:
 Minimize skin
  exposure
 Insect repellent
 Screens/nets
 Chemoprophylaxis:
  Malarone
  Doxycycline
  Mefloquine

BA C D E
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 F. If a traveler returns with a nonspecifi c febrile 
illness, things that are life threatening, transmissible, 
or treatable must be excluded immediately. Malaria 
must be investigated (regardless of prophylaxis 
history) through thick and thin blood smears. If ma-
laria parasites are seen on smear but no speciation is 
possible, treatment should be targeted to Plasmodium 
falciparum, which is the most virulent species, and 
should be assumed to be drug resistant. The incuba-
tion period for malaria can be as short as 1 week and as 
long as several months (even years). Blood cultures for 
typhoid should be obtained (regardless of vaccination 
status). Typhoid fever may or may not include GI 
symptoms. Suspicion for a highly contagious and mor-
bid illness, such as a hemorrhagic fever or the recent 
severe acute respiratory syndrome (SARS), in patients 
with compatible symptoms and returning from af-
fected areas should be reported to local health depart-
ments immediately.

 G. Once investigation is under way for malaria and 
typhoid, further clinical investigation should be 
dictated by history (e.g., contact with fresh water, re-
cent unprotected sexual activity) and localizing signs 
and symptoms (e.g., diarrhea, cough, rash). Dengue 
is common in travelers and although it causes much 
discomfort is generally self-limited. Dengue hemor-
rhagic fever, manifesting with plasma leakage, plate-
lets !100,000 per ml, fever lasting 2–7 days, hemor-
rhagic tendency, and possibly the development of 
shock, is generally limited to individuals experiencing 
repeat dengue infection and treatment is supportive. 

The CDC maintains a website containing updated 
information about regional outbreaks that can also 
help guide workup.

 H. If a patient returns with diarrhea, stool should 
be sent for culture (Escherichia coli, Salmonella, Shi-
gella, Campylobacter) and ova and parasite (O&P) 
three times. Respiratory symptoms may result from 
viral infections and should be evaluated in much the 
same way as for nontravelers. Because tuberculosis 
(TB) is rarely acquired by short-term travelers, it 
should be more seriously considered in those having 
been abroad for months or years and an acid-fast bacil-
lus (AFB) smear should be done. Domestic infections 
should also be considered (e.g., urinary tract infection 
[UTI], upper respiratory infection [URI]).

 I. A partial list of illnesses that can be seen in returning 
travelers is provided in the algorithm; when in doubt, 
patients should be referred to a specialized travel clinic 
and sometimes to an emergency department. See also 
the useful websites listed in the references.
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Person for TRAVELS TO FOREIGN AREA

After travel

Fever Further workup

Cough
Chest x-ray
Viral swab
Sputum
 Gram stain culture
 AFB for TB
Legionella antigen
Freshwater exposure
 Leptospirosis
 Schistosomiasis
Sexual/blood exposure
 Acute HIV
 Syphilis

Diarrhea

Stool culture for 
O&P "3

Malaria smears
CBC
WBC differential
Blood cultures for
 typhoid or other 
 bacteremia

Other infections:
 Domestic infection (UTI, URI,
  peanut agglutinin)
 Dengue
 Leishmania
 Rickettsial illness (scrub or
  African typhus)
 TB
 Hepatitis A, B, C, or E
 Tissue-invasive parasites
 Liver abscess
 Chikungunya fever
 Plague
 Cytomegalovirus
 Epstein-Barr virus
 Toxoplasmosis
 Acute histoplasmosis
 Brucellosis

IHGF
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ACUTE AND SUBACUTE MENINGITIS
Alison C. Roxby, MD, MSc

 A. Prior to lumbar puncture (LP) brain imaging is recom-
mended to rule out a mass lesion for patients with focal 
neurologic defi cits, abnormal level of consciousness, 
papilledema, seizure in the past 7 days, or history of 
CNS disease (mass, stroke, or infection) or for those 
who are immunocompromised. Brain herniation after 
LP remains a rare event.

 B. If imaging is indicated, blood cultures should be 
drawn and steroids and antibiotics should be adminis-
tered before imaging to prevent delay in treatment. 
Antibiotics should be administered emergently (within 
30 minutes) in any patient with suspected bacterial 
meningitis.

 C. If CNS imaging reveals a mass lesion, neurosurgical 
evaluation may be indicated. Radiologic evidence of 
temporal lobe abnormalities should be treated empiri-
cally as herpes simplex encephalitis pending diagnostic 
confi rmation.

 D. Dexamethasone administered at 0.15 mg/kg is recom-
mended in adults with moderate to severe impairment 
(Glasgow Coma Scale score !12) and suspicion of 
pneumococcal disease. It should be given just prior to or 
concomitant with IV antibiotic therapy; it is thought to 
protect against infl ammatory response to bacteria inside 
the subarachnoid space. Dexamethasone should not be 
administered after antibiotics have already been given.

 E. Antibiotics should be administered empirically and 
without delay. Antibiotic regimens can be revised once 
information from the history, physical examination, and 
the cerebrospinal fl uid (CSF) Gram stain is available.

 F. In normal adult hosts "60 years, the most common 
organisms are Streptococcus pneumoniae, Neisseria 
meningitidis, and (more rarely) Haemophilus infl uen-
zae. In patients >60 years, S. pneumoniae predomi-
nates, but Listeria monocytogenes and group B strep-
tococcus are also seen in this age group.

 G. In patients who are immunocompromised, including 
patients with HIV/AIDS, cancer, end-stage renal dis-
ease, alcoholism, and diabetes, and in patients taking 
high-dose steroids, additional organisms should be 
considered. These include Cryptococcus neoformans, 
Mycobacterium tuberculosis, Staphylococcus species, 
and aerobic gram-negative bacilli, including Pseudo-
monas aeruginosa.

 H. Closed head trauma and basilar skull fractures are 
linked to infections with S. pneumoniae and gram-
negative bacilli. Neurosurgical procedures increase 
risk for meningitis from Staphylococcus aureus and 
Pseudomonas aeruginosa, but coagulase-negative 
Staphylococcus species, Streptococcus, and aerobic 
gram-negative bacilli have also been implicated. Up-
per respiratory fl ora should be suspected after inva-
sive sinus instrumentation.

 I. Intraventricular shunt devices are at high risk of causing 
infection. The most common organism is Staphylococ-
cus epidermidis; other skin fl ora, including S. aureus, 
diphtheroids, and Propionibacterium acnes are also fre-
quent culprits.

(Continued on page 302)
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Patient with ACUTE OR SUBACUTE MENINGITIS

Patient with suspected meningitis
(fever, headache, meningismus)

Focal neurologic signs
Papilledema 
Recent seizure
History of CNS disease or
 surgery
Immunocompromised
Markedly abnormal level
 of consciousness

Nonfocal neurologic
 examination
Immunocompetent

Blood culture
Dexamethasone 0.15 mg/kg
Empiric antibiotics

Brain imaging

Mass lesion seen:
 Abscess
 Subdural empyema
 Epidural abscess
 Neoplasm
 Cryptococcosis
 Tuberculoma
 Toxoplasmosis
 Cysticercosis
 Infarct
 Vasculitis
 Bleeding
 Fungal mass

Temporal lobe disease:
 Acyclovir 10 mg/kg q8h
 Workup for herpesvirus

No mass lesion

Lumbar puncture

Blood cultures

CSF: bacterial meningitis
    Elevated WBC
    PMNs in CSF
    Elevated protein
    Low glucose or low glucose
  ratio (CSF/blood <0.4)
    Elevated opening pressure

Empiric antibiotic therapy

Intraventricular
shunt

Normal host Immunocompromised Posttrauma/
postneurosurgery

Evaluation of CSF Gram stain
History and physical examination

Cont’d on p 303

Dexamethasone 0.15 mg/kg

A

B

C

D

E

IHGF
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 J. The Gram stain should be used to target antimicrobial 
therapy. If the organism identifi ed is not S. pneumoniae, 
dexamethasone can be discontinued. CSF cultures 
should be sent to confi rm the diagnosis. Blood cultures 
will also be positive in 50%–75% of patients with bacte-
rial meningitis.

 K. If no bacteria are seen on Gram stain, other organisms 
should be considered. Cryptococcal meningitis should 
be investigated with India ink stain, cryptococcal 
antigen testing, and fungal cultures. Only 75% of CSF 
samples infected with Cryptococcus will have positive 
India ink stains; however, serum and CSF cryptococcal 
antigen detection has #95% sensitivity. The gold 
standard remains fungal culture.

 L. If Cryptococcus is not present, and if CSF glucose levels 
are normal and CSF is without signifi cant leukocytes, 
consider a parameningeal focus.

 M. Polymorphonuclear leukocytes in the CSF may indi-
cate partially treated bacterial meningitis or a viral 
meningitis. Empiric antimicrobials should be contin-
ued and viral studies, such as enterovirus polymerase 
chain reaction (PCR), should be done on the CSF 
sample.

 N. In patients with predominantly monocytic white cells 
in the CSF, a decreased glucose level should prompt 
consideration for tuberculous meningitis. Partially 
treated bacterial or fungal meningitis remains a possi-
bility. A monocytic CSF with normal glucose is more 
indicative of viral infection. PCR sent on CSF can 
elucidate common viral entities that cause meningitis.

 O. Tuberculous meningitis can be an elusive diagnosis. 
CSF acid-fast bacilli smear is key, as is culture sent 
from 10 ml of spun CSF sediment. Empiric therapy 
must be considered in patients with risk factors 
because culture results can take up to 6 weeks.
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Patient with ACUTE OR SUBACUTE BACTERIAL MENINGITIS
(Cont’d from p 301)

Bacteria on Gram stain No bacteria seen on Gram stain

India ink positive for
cryptococcus

Cryptococcal
antigen positive in 
CSF

Negative fungal
cultures

Positive fungal
cultures

Treat
Cryptococcal
Meningitis

Treat
Cryptococcal
Meningitis

None or rare
WBCs in CSF

Increased WBCs 
in CSF

Polymorphonuclear
leukocytes

Mononuclear
cells

Consider:
 Partially treated
  bacterial meningitis
 Viral meningitis

Consider:
 Partially treated
 bacterial, fungal, 
 or tuberculous meningitis

Decreased CSF
glucose

Normal CSF
glucose

Consider:
    Viral meningitis
    Partially treated
      meningitis

Glucose normal
Protein elevated

Consider:
 Parameningeal focus

Antimicrobial
therapy for
bacterial
meningitis

Verify culture
and adjust 
antimicrobials
accordingly

Consider empiric treatment
for tuberculous meningitis if:
 Hyponatremia
 Exposure to tuberculosis
 History of tuberculosis
 Pulmonary tuberculosis
 Positive AFB smear
 HIV positive
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CHRONIC MENINGITIS
Michael Klompas, MD, MPH, FRCPC

 A. Chronic meningitis is defi ned by symptoms and/or 
signs suggestive of meningeal irritation that have 
been present for at least 4 weeks. Symptoms usually 
begin insidiously. Patients typically present with 
headache, neck stiffness, and mental status changes 
with or without fever. The differential diagnosis is 
broad (Table 1) and includes infections, malignancies, 
infl ammatory disorders, and iatrogenesis. The evalua-
tion of chronic meningitis begins with careful history 
about pattern of headache to exclude recurrent men-
ingitis (classically caused by herpes simplex virus 
[HSV]) or migraines.

 B. Head imaging is essential to evaluate for structural 
lesions that can cause chronic head pain and menin-
geal irritation, such as brain abscesses, tumors, hydro-
cephalus, and cerebral aneurysms with intermittent 
hemorrhage. The superior detail and resolution achiev-
able with MRI compared with CT can yield additional 

clues to diagnosis. Lymphoma, toxoplasmosis, cysticer-
cosis, sarcoidosis, and other lesions can have character-
istic appearances on high-resolution imaging.

 C. The pattern of cerebrospinal fl uid (CSF) pleocytosis 
and chemistry can also guide diagnosis, so a lumbar 
puncture (LP) should be performed. An eosinophilic 
pleocytosis is seen with cysticercosis after cyst rupture, 
coccidiomycosis, Angiostrongylus, and schistosomiasis. 
Neutrophilic pleocytosis is seen with brucellosis, No-
cardia, actinomycosis, and meningitis with endemic 
fungi. Lymphocytic pleocytosis is the most common 
pattern and the least specifi c—it is seen in lymphoma-
tous meningitis; sarcoidosis; connective tissue disor-
ders; and infections such as neuroborreliosis, syphilis, 
tuberculosis, and Cryptococcus. Low CSF glucose 
is associated with carcinomatous, tuberculous, and 
fungal meningitis. Very high CSF protein is usually 
seen in carcinomatous meningitis.

(Continued on page 306)

Infections Tuberculosis, brucelllosis, Nocardia, actinomycosis, syphilis, Lyme disease, 
ehrilichiosis, listeriosis

Cryptococcus, histoplasmosis, coccidiomycosis, blastomycosis, sporotrichosis 
Schistosmiasis trypanosomiasis, cysticercosis, toxoplasmosis, Angiostrongylus

HIV, human T-cell leukemia virus, enterovirus, cytomegallovirus, herpes sim-
plex virus,, varicella 
zoster virus, Epstein-bar virus

Malignancies Lymphoma, leukemia, primary brain tumors, metastases of solid malignancies 
(usually breast, lung, and meleanoma)

Infl ammatory disorders Sarcoidosis, Wegener’s granulomatosis, Behçet’s disease systemic lupus 
erythmatosus, granulomatous angiitis

Medications NSAIDs
Irriants Indwelling intrathecal devices, intrathecal chemotherapy

Etiologies of Chronic Meningitis
Table 1
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Headache ! fever ! meningismus

Patient with CHRONIC MENINGITIS

"4 wk and
persistent?

Yes

Head CT or MRI Consider causes of
subacute or recurrent
meningitis (e.g., enterovirus, HSV)

No

Mass lesion

Neurosurgical evaluation
for biopsy, excision, or
drainage of mass

LP for CSF evaluation:
 Neutrophilic: brucellosis, Nocardia, 
  actinomycosis, endemic fungi
 Eosinophilic: cysticercosis, 
  coccidiomycosis, schistosomiasis,
  angiostrongyliasis
 Lymphocytic: lymphoma, sarcoid, 
  connective tissue disease, 
  Lyme disease, syphilis, tuberculosis
  cryptococcus

A

B

C

Cont’d on p 307
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 D. Chronic meningitis is more common among patients who 
are immunocompromised because of their increased sus-
ceptibility to infection. Patients with agammaglobulinemia 
are susceptible to persistent or recurrent enterovirus men-
ingitis. HIV testing should be routinely performed on all 
patients with chronic meningitis. Patients with HIV, along 
with patients who have received a transplant and people 
receiving chemotherapy, should then be evaluated for tu-
berculosis, Cryptococcus neoformans, neurosyphilis, viral 
meningitis (HSV, varicella-zoster virus [VZV], cytomegalo-
virus [CMV], Epstein-Barr virus [EBV]), and other fungal 
diseases.

 E. In patients who are immunocompetent, detailed 
history and physical examination along with evaluation 
of the nature of the CSF pleocytosis can guide the 
differential diagnosis. Travel or residence in areas 
endemic for tuberculosis (Africa, South America, 
Caribbean, Asia, Eastern Europe) can be helpful. Like-
wise, time spent in the southwestern United States 
or Mexico raises the possibility of coccidiomycosis, 
residence in the Ohio and Mississippi river valleys or 
Caribbean suggests evaluation for histoplasmosis, and 
residence in the southeastern United States can be a 
clue to blastomycosis. Exposures to farm animals or 
unpasteurized dairy products suggest brucellosis or lis-
teriosis. Tick bites, gardening, golf, or hiking in Lyme-
endemic areas warrant testing for neuroborreliosis.
 On examination, cranial neuropathies are suggestive 
of basilar meningitis associated with tuberculosis, neu-
roborreliosis, carcinomatous meningitis, or sarcoidosis. 
Iritis, uveitis, oral and/or genital ulcerations, skin rash, 
arthritis, and serositis are suggestive of infl ammatory 
disorders such as Behçet’s disease, Sjögren’s syndrome, 
systemic lupus erythematosus (SLE), or sarcoidosis.

Blood tests for HIV, syphilis, Lyme disease, crypto-
coccal antigen, ANA, double-stranded DNA, liver 
function tests, and blood cultures should supplement 
the history and physical examination.

CT scanning of the chest can yield further clues to 
sarcoidosis, Wegener’s granulomatosis, tuberculosis, 
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fungal disease, and malignancy. Abnormalities identifi ed 
outside the brain might be more amenable to biopsy 
than the meninges or CNS.

 F. Once a clinical suspicion has been generated on the 
basis of history, examination, and preliminary CSF 
evaluation, it is often necessary to repeat the LP to 
obtain additional CSF for special studies. A large 
volume of fl uid is necessary to optimize the yield of 
cytologic and microbiologic studies. At least 5 ml 
should be sent for cytology and fl ow cytometry. A 
minimum of 10 ml is recommended to assess for my-
cobacteria and fungi via stain and culture. Special CSF 
studies for suspected infections can include cryptococ-
cal antigen; VDRL; fungal serologies; and polymerase 
chain reaction (PCR) for mycobacteria, Lyme disease, 
brucellosis, and herpes family viruses (HSV, VZV, 
CMV, EBV).

 G. If extensive evaluation fails to yield a diagnosis and the 
patient’s symptoms are deteriorating or severe, then 
consider a brain or meningeal biopsy. These can be 
particularly helpful in diagnosing elusive malignancy, 
tuberculosis, and vasculitic disease. The yield of biopsy 
is greatest if directed to meningeal or parenchymal 
abnormalities seen on MRI.

 H. Consideration should also be given to a trial of empiric 
therapy. Empiric therapy is usually begun with antitu-
berculous medications. These should be continued for at 
least 2 weeks before assessing their impact. If antituber-
culous therapy is not helpful and ongoing investigations 
fail to yield a diagnosis, then a trial of steroid therapy has 
been reported to be helpful in up to 50% of cases.
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Patient with CHRONIC MENINGITIS
(Cont’d from p 305)

Immunocompromised:
 Enterovirus
 Tuberculosis
 Cryptococcus
 Neurosyphilis
 Endemic fungi
 Herpes viruses (HSV,
  VZV, CMV, EBV)

Immunocompetent:
 Travel or residence 
 in endemic region?
  Tuberculosis, histoplasmosis, 
  coccidiomycosis, blastomycosis
 Farm animals or unpasteurized 
 products?
  Brucellosis, listeriosis
 Tick bites or outdoor activities?
  Lyme disease
 Cranial neuropathies?
  Tuberculosis, Lyme disease, 
  sarcoid, carcinoma
 Rash, arthritis, mucosal 
 ulceration, uveitis?
  Behçet’s syndrome, Sjögren’s 
  syndrome, SLE, sarcoid, 
  Wegener’s disease

Repeat LP
for large-volume CSF sample
for guided diagnostic studies

Biopsy of brain or meninges

Unrevealing, patient ill

Empiric antituberculous
therapy and/or steroids

Unrevealing, patient ill

ED

F

G

H

Detailed history and 
 physical examination
Basic laboratory tests (HIV,
 immunoglobulins)
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ASEPTIC MENINGITIS
Rebeca M. Plank, MD

 A. If there is clinical suspicion for meningitis, a lumbar 
puncture (LP) should be performed (prior imaging 
may be indicated). At a minimum, glucose, protein, 
cell count, Gram stain, and bacterial cultures should be 
obtained from the cerebrospinal fl uid (CSF). The his-
tory and physical examination will dictate what other 
tests, if any, should be sent (see later). It is prudent to 
obtain an extra tube of CSF in case further studies 
become necessary.

 B. Aseptic meningitis describes a syndrome of clinical 
and laboratory fi ndings consistent with meningeal 
infl ammation with negative Gram stain and routine 
bacterial cultures from the CSF. Glucose, protein, and 
cell counts can be highly variable and should not be 
relied on to distinguish between septic and aseptic 
meningitis; the threshold for initiation of empiric dexa-
methasone and antibiotics should be low.
 Parameningeal bacterial infections (e.g., mastoiditis, 
epidural abscess) and partially treated bacterial menin-
gitis can have a similar clinical presentation with 
negative CSF cultures, so these should be excluded.

 C. For all patients, risk factors for HIV, herpes simplex 
virus (HSV), and syphilis should be ascertained. A 
positive CSF-VDRL is highly specifi c but insensitive 
for neurosyphilis; antibody tests specifi c for Treponema 
pallidum may prove to be more sensitive. Neurosyphi-
lis is classically treated with IV penicillin.

 D. HIV itself can cause meningitis, particularly during the 
seroconversion syndrome of acute HIV and in late-
stage disease. It is also a risk factor for opportunistic 
infections of the CNS, such as Cryptococcus (see Cen-
tral Nervous System Infection in the Patient with 
HIV). In patients with risk factors for HIV, aseptic 
meningitis should trigger testing for acute HIV by se-
rum enzyme-linked immunosorbent assay (ELISA) 
and serum polymerase chain reaction (PCR). CSF 
PCR for HIV is also available.

 E. HSV is a very common cause of aseptic meningitis. It 
is usually caused by HSV-2. During the primary 
episode, most patients will also have active or very 
recent genital lesions. The diagnosis can be confi rmed 
by PCR on CSF.

 F. A travel history may reveal risk factors for tuberculosis, 
coccidiomycosis, and parasites: all possible causes of 
aseptic meningitis. Special culture media are required 
to isolate mycobacteria and fungi from the CSF.
 Elicit any history of exposure to ticks—which may 
carry Lyme disease, ehrlichiosis, or Rocky Mountain 
spotted fever—and to mosquitoes—vectors for 
viruses such as West Nile, St. Louis, Eastern Equine, 

and Western and California encephalitides. A history 
of possible exposure to rodents or their excreta can 
raise the index of suspicion for lymphocytic chorio-
meningitis virus and leptospirosis. If one of these is 
suspected, specifi c serology and in some cases CSF 
PCR testing can be obtained.
 Enteroviruses (coxsackie A and B and echoviruses) 
are the most commonly identifi ed cause of aseptic 
meningitis. The CSF, nasopharynx, and stool can be 
cultured for enterovirus. CSF PCR for enterovirus is 
also available.
 Other viruses known to cause meningitis include 
infl uenza; parainfl uenza type 3; mumps; measles; 
varicella-zoster (primary infection or secondary out-
break); Epstein-Barr; cytomegalovirus; adenoviruses; 
and human herpes virus types 6, 7, and 8. Serology and 
in some cases CSF PCR may be useful in making these 
diagnoses.
 Aseptic meningitis has been less frequently associated 
with a large number of other infectious agents, including 
Mycoplasma spp., Legionella spp., Whipple’s disease, 
and Bartonella henselae (cat scratch disease).

 G. Noninfectious causes of meningitis, such as subarach-
noid hemorrhage, carcinomatous meningitis, and rheu-
matologic causes (e.g., systemic lupus erythematosus, 
Behçet’s disease, vasculitis, and sarcoidosis), should be 
considered in the appropriate settings. Meningeal in-
fl ammation has been reported with the use of NSAIDs, 
some antibiotics, IV immune globulin, and some cancer 
therapies.
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Patient with SIGNS/SYMPTOMS OF MENINGITIS

History, physical and detailed
neurologic examination

LP for glucose, protein, cell count,
 Gram stain, bacterial cultures, other tests
 depending on epidemiology and history
Hold an extra tube of CSF in laboratory

Nonfocal examination

Meningeal inflammation (elevated WBC,
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of syphilis

Treat neurosyphilis

Risk for HIV:
HIV test

Source of aseptic
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ENCEPHALITIS
Mohammed Asmal, MD, PhD

Encephalitis should be suspected in patients with acute or 
subacute presentations of altered levels of consciousness, 
focal neurologic defi cits, seizures, or new psychiatric illness 
associated with fever and headache. Encephalitis, or me-
ningoencephalitis, is most commonly caused by viral infec-
tion but also may be secondary to other infectious agents, 
malignancy, or autoimmune processes. The differential 
diagnosis includes isolated meningitis, toxic-metabolic en-
cephalopathy, brain abscess or malignancy, vasculitis, and  
systemic infection.

 A. Defi ne all neurologic defi cits, including presence of 
meningismus and their duration (acute, lasting hours 
to days, and subacute, present for weeks). Identify a 
past medical history of HIV or immunosuppression 
and travel, animal and insect exposure, sick contact, 
vaccine, and sexual history. List all medications and il-
licit drugs. In addition to a detailed neurologic exami-
nation, assess for papilledema and unusual rashes.

 B. Evaluate for decompensated renal or liver failure, drug 
intoxication, or systemic infection. Although these fi nd-
ings may provide an alternative diagnosis, they do not 

preclude thorough evaluation for encephalitis. HIV test-
ing should be performed for subacute presentations.

 C. Obtain a CT scan of the head if there are focal neuro-
logic abnormalities, papilledema, severely depressed 
levels of arousal, or seizures or if the patient is immu-
nosuppressed. The CT results will help exclude brain 
edema and risk of herniation potentially requiring cor-
ticosteroids and neurosurgical consultation.

 D. Perform lumbar puncture and send cerebrospinal fl uid 
(CSF) for protein, glucose, cell count and differential, 
Gram stain and bacterial cultures, herpes simplex virus 
(HSV) types 1 and 2, and varicella-zoster virus poly-
merase chain reaction (VZV PCR). If the presentation 
is subacute or there is immunosuppression or HIV, 
obtain CSF fungal and acid-fast bacillus (AFB) stains 
and culture, VDRL and PCR for JC virus, human her-
pes virus (HHV) type 6, cytomegalovirus (CMV), and 
Epstein-Barr virus (EBV). Depending on the time of 
the year, exposures, and geographic location, testing is 
indicated for arboviruses (West Nile, Eastern and West-
ern Equine, and St. Louis encephalitides), enterovi-
ruses, or other pathogens (Table 1). These tests include 

Table 1 Infectious Causes of Encephalitis

Pathogen* Testing

Clinical History
Lack of Childhood Vaccines Measles, mumps, polio

Any tropics: Dengue [malaria]
1. West Nile [trypanosomiasis]
2. Japanese encephalitis virus
3. Venezuelan equine encephalitis
4. Tick-borne encephalitis
5.  St. Louis, La Crosse (Midwest), Eastern and Western 

Equine, West Nile (throughout United States)

Measles, mumps serology
Thick and thin blood smear to rule out malaria, dengue 
serum ELISA, and serum ELISA for specifi c arboviruses 
(acute and convalescent) and CSF PCR if available

Travel:
1. Africa
2. Asia
3. South America
4. Europe
5. North America

Rodent exposure, transplant LCMV Serology
Animal bite, bats, transplant Rabies Blood and CSF serology, saliva PCR
Tick bite, woodland exposure Colorado tick-bite fever

[Lyme disease, Rocky Mountain spotted fever]
Serology for CTBF [Lyme ELISA and Western Blot, 
RMSF serology]

Season:
1. Summer/fall

2. Winter/spring

1.  Enterovirus (coxsackie, echovirus), arbovirus 
(West Nile, St. Louis, Eastern/Western Equine)

2. Measles, mumps, infl uenza

1.  CSF, stool and throat PCR and culture for enterovi-
ruses; serum ELISA for arboviruses, and CSF PCR 
if available

2.  Serology for mumps and measles, and nasal wash-
ings for infl uenza

Preceding URI Infl uenza, adenovirus, mycoplasma Nasal washings for respiratory virus
Physical Finding
Vesicular rash HSV-1/2, varicella Direct fl uorescent antibody, culture
Parotitis, pancreatitis, orchitis Mumps Serology
Flaccid paralysis West Nile Serology and CSF PCR
Pneumonia Mycoplasma, respiratory virus, [pneumococcus] Mycoplasma throat and CSF PCR, 

Mycoplasma acute/convalescent serology
Nasal washings for respiratory virus

*Infections that mimic are in brackets.
(Continued on page 312)
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Liver and renal function,
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blood cultures

History and
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Head CTLumbar puncture:
Gram stain, bacterial
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Focal neurologic
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Impending
herniation?

Neurosurgical
consultation,
steroids

YesNo

Fever or headache concomitant
with seizures, unusual behavior,
or other CNS deficit

Patient with ENCEPHALITIS
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virus-specifi c IgM/IgG enzyme-linked immunosorbent 
assay (ELISA) of sera, and CSF PCR.

 E. Start empiric IV acyclovir 10 mg/kg every 8 hours im-
mediately after the lumbar puncture (adjusted for renal 
function). If the presentation is acute or includes men-
ingismus, start therapy for bacterial meningitis. Al-
though a low CSF glucose (!50 mg/dl), high CSF 
protein ("250 mg/dl), or a cell count "1000 with a 
neutrophilic predominance suggests bacterial meningi-
tis, early viral encephalitis may present with a neutro-
philic pleocytosis and early bacterial meningitis may 
show a lymphocytic predominance. A CSF WBC count 
of !5 argues against encephalitis, but if suspicion is 
high, repeat the lumbar puncture in 24–48 hours. If the 
lumbar puncture, Gram stain, or culture reveal organ-
isms, tailor therapy accordingly. If CSF bacterial cul-
ture results are negative at 48 hours, stop antibiotics 
but continue acyclovir.

 F. If no etiology is apparent from initial CSF stains, pro-
ceed to MRI of the brain. Leptomeningeal enhance-
ment is a nonspecifi c fi nding in meningoencephalitis. 
Arboviral infection may cause diffuse parenchymal T2 
hyperintensity or may center on the brainstem, as may 
Listeria or enteroviruses, whereas HSV often has a 
predilection for the temporal lobes. White matter–cen-
tric T2 hyperintensity often refl ects HIV or JC virus 
infection, in contrast to the focal space-occupying le-
sions found in toxoplasmosis, abscesses, or malignancy. 
An EEG is useful in patients with seizures; temporal 
lobe activity suggests HSV or other herpes viruses. 
If no diagnosis is made after initial lumbar puncture 
and imaging, consider repeat lumbar puncture after 

48 hours and send for HSV PCR and viral studies not 
obtained initially. Focal lesions on MRI warrant stereo-
tactic brain biopsy if the patient does not respond to 
empiric therapy and the diagnosis is uncertain.

 G. If CSF PCR is positive for HSV or VZV, continue acy-
clovir for 14–21 days. If other herpes family viruses 
are isolated, specifi c therapy should be initiated with 
the guidance of an infectious disease specialist. If 
MRI fi ndings suggest PML or HIV encephalopathy in 
a patient with HIV, start antiretroviral therapy. For 
most other causes of viral encephalitis, treatment is 
supportive, although an experimental protocol has 
been successful for rabies. If no etiology is evident 
but the clinical syndrome is highly suggestive of 
encephalitis, continue acyclovir for presumptive HSV 
for 14–21 days, unless two separate CSF HSV PCR 
results 48 hours apart are negative.

 H. If an exhaustive infectious evaluation is negative, or if 
the patient has a past medical history of malignancy, 
vasculitis, or connective tissue disorder, evaluate for 
noninfectious etiologies for encephalitis.
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Evaluate for noninfectious etiologies of
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tissue disease, vasculitis)
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SEXUALLY TRANSMITTED DISEASES
Bisola Ojikutu, MD, MPH

Sexually transmitted diseases (STDs) are a major cause of 
morbidity and a signifi cant public health issue both domes-
tically and internationally. Over 15 million cases of STDs 
are reported annually in the United States alone. These 
infections can have a devastating impact on the health 
of individual patients. They also cause adverse social and 
economic sequelae.

Health care providers play a critical role in diagnosis and 
treatment of STDs. This chapter will provide a basic overview 
of some of the more common STDs. HIV infection will be 
discussed in detail in subsequent chapters.

 A. Comprehensive initial evaluation of the patient present-
ing for treatment or screening for STDs must include 
the following:
1. Detailed sexual history (number of sexual partners; 

date of most recent sexual encounter, including oral 
and anal sex; record of condom use; use of other 
forms of contraception; and gender of partners)

2. Past history of STDs
3. History of treatment for STDs
4. Response to treatment
5. Current complaint (genital lesions, pruritus, abdomi-

nal pain, presence of discharge, odor and color of 
discharge if present, vaginal soreness, dyspareunia, 
dysuria, fever)

6. Duration of these complaints
7. Examination (skin, lymph nodes, mouth and throat, 

abdomen, external genitalia, speculum examination, 
evaluation of the rectum and perirectal region

  Questions regarding sexual history should be framed in 
an open-ended, nonjudgmental fashion. Emphasis should 
be placed on counseling regarding safer sexual practices.

 B. Human papillomavirus (HPV) (particularly types 16, 18, 
31, 33, 35, or 45) has been strongly associated with the 
development of cervical dysplasia and cervical cancer.

 C. Partners of patients with suspected or proven chlamydial, 
gonococcal, or Trichomonas infection should be treated 
to prevent recurrence.

 D. All patients who present for STD screening and treat-
ment should be offered HIV testing. Treatment of 
STDs may reduce the risk of HIV transmission.

 E. Male urethritis is most commonly caused by Neisseria 
gonorrhoeae. The most common cause of nongonococcal 
urethritis is infection with Chlamydia trachomatis. Up to 
30% of men with urethritis are infected with both 
pathogens.

1. Gonococcal urethritis presents asymptomatically in 
5% of cases. Evaluation should include urethral 
smear. More than 4 WBCs per oil immersion fi eld is 
suggestive but not diagnostic of infection. Urethral 
smear may also reveal intracellular gram-negative 
diplococci consistent with gonococcus. Positive leu-
kocyte esterase or !10 WBCs per high-power  fi eld 
on a fi rst-voided urine sample is also suggestive of 
infection. Diagnosis should be confi rmed by culture 
of urethral discharge. Rapid assays utilizing nucleic 
acid amplifi cation can be obtained on a urine sam-
ple and are also widely used to confi rm diagnosis.

2. Males infected with chlamydial urethritis are often 
asymptomatic. Both !4 WBCs per oil immersion 
fi eld and pyuria are suggestive of infection. Diagno-
sis can be confi rmed by rapid nucleic acid amplifi ca-
tion on urethral swab or urine. If diagnosis cannot 
be confi rmed, then patients with urethritis should 
be treated for both gonorrhea and chlamydial infec-
tion given the high rate of co-infection. Yearly 
screening is advocated for sexually active young 
males. Chlamydia is the most common cause of 
epididymitis (swollen, red, and tender scrotum) in 
males "35 years.

3. Other causes of nongonococcal urethritis are Myco-
plasma genitalium, Ureaplasma urealyticum, and 
Trichomonas vaginalis.

 F. Cervicitis may present with discharge, vaginal pruritus, 
dyspareunia, and burning. Both N. gonorrhoeae and C. 
trachomatis infections are common causes of cervicitis. 
On speculum examination mucopurulent discharge may 
be noted on the endocervical canal. The majority of 
women (!70%) who are infected with Chlamydia are 
asymptomatic. Therefore, the CDC recommends annual 
screening for all sexually active women regardless of 
symptoms. Complications of infection include pelvic 
infl ammatory disease/salpingitis, ectopic pregnancy, and 
infertility. Chlamydia can also cause urethritis in women. 
Signs of urethritis include urethral discharge, meatal 
redness, and swelling. Diagnosis of gonococcal cervicitis 
is by culture, DNA probe, or amplifi cation techniques. 
Diagnosis of chlamydial cervicitis is accomplished by 
direct monoclonal antibody staining (DFA), ELISA, 
DNA probes or amplifi cation techniques (polymerase 
chain reaction or ligase chain reaction). Use of fi rst-
catch urine specimens is a noninvasive means of diag-
nosing chlamydial and gonococcal infections.
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Patient with Suspected SEXUALLY TRANSMITTED DISEASE

Cont’d on p 317

Genital ulcers

A

Screen all patients for occult STDs:
HIV
Hepatitis B
Hepatitis C
Syphilis

Risk-reduction counseling
Pap smear for women

Urethritis:
Consider N. gonorrhoeae, 

Chlamydia, Mycoplasma, 
Ureaplasma, and 
Trichomonas

Nucleic acid amplification test 
for gonorrhea and chlamydia 
on urethral swab or urine 
specimen

Throat swab for N. gonorrhoeae

Cervicitis vaginitis:
Consider N. gonorrhoeae, 

Chlamydia, yeast, bacterial 
vaginosis, and Trichomonas

Assess pH and wet prep for 
trichomonads and clue cells

KOH stain for yeast
Nucleic acid amplication test for 

gonorrhea and chlamydia on 
cervical swab or urine 
specimen

C DB
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Comprehensive history and physical examination:
 Number of partners, most recent contact,oral/anal/
  genital practices
Prior STDs and their treatment
Current complaints
Complete examination with attention to skin, eyes, 
 mouth, lymph nodes,external and internal 
 genitalia, anus, joints

 G. Health care providers should be aware that infection 
with N. gonorrhoeae or C. trachomatis can cause mu-
copurulent conjunctivitis and pharyngitis. Sexually ac-
tive patients with conjunctivitis should be evaluated for 
these infections. Throat swabs should be performed on 
all patients who present for STD screening.

 H. Bacterial vaginosis is caused by a polymicrobial super-
fi cial vaginal infection involving a loss of normal lacto-

bacilli and an overgrowth of anaerobes. This infection 
is characterized by clue cells, which are epithelial cells 
coated with tiny coccobacillary forms.

 I. Vaginal pH is usually !4.5 in cases of Trichomonas 
infection. An abundance of leukocytes and motile, 
fl agellated trichomonads are noted on wet preparation 
of vaginal secretions.

(Continued on page 316)
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 J. There are numerous infectious and noninfectious causes 
of genital ulcers, including (but not limited to) herpes 
simplex, Treponema pallidum, lymphogranuloma vene-
reum (LGV), granuloma inguinale, HIV, Haemophilus 
ducreyi, Behçet’s disease, and fi xed drug eruptions. The 
physical examination is insensitive in identifying the 
underlying cause of genital ulcerations; therefore diag-
nostic testing is imperative.

 K. Genital herpes is most commonly caused by herpes 
simplex virus (HSV) II, although an increased inci-
dence of genital HSV I has been noted. The character-
istic fi nding of multiple vesicles on an erythematous 
base may or may not be present on clinical examina-
tion. The gold standard for diagnosis is isolation of the 
virus in tissue culture. A positive Tzanck preparation 
revealing characteristic giant cells or intranuclear in-
clusions can also be used. DFA can distinguish be-
tween HSV I and HSV II. Serologic tests can be useful 
if one obtains acute and convalescent serum. A rise in 
antibody titer may be seen during recurrent infection.

 L. The gold standard for the diagnosis of syphilis is dark-
fi eld examination (DFE). Samples can be taken from 
mucocutaneous lesions (except lesions from the 
oropharynx) or lymph nodes. Three consecutive DFEs 
are required before a lesion can be considered to be 
negative. Nontreponemal tests (VDRL and rapid 
plasma reagent) are used for screening and for moni-
toring of response to therapy. Specifi c treponemal tests 
(e.g., FTA-abs) detect antibody against T. pallidum and 
should be used for confi rmation of a positive nontrepo-
nemal test. In most patients, the specifi c treponemal 
tests remain positive for life. False-negative tests are 
found in HIV-positive patients, particularly when the 
patient’s CD4 count is "200. PCR testing has also 
been developed but is available only on a limited basis. 
Neurosyphilis should be ruled out in patients with late 
latent syphilis (!1 year from primary infection) by 
clinical examination. Lumbar puncture should be con-
sidered when symptoms or examination are suggestive 
of neurosyphilis.

 M. Syphilitic chancres usually present as solitary, painless 
lesions with a smooth base and raised borders. How-
ever, chancres can sometimes be painful, particularly if 
secondarily infected. In patients with HIV co-infection, 
multiple chancres may occur. The external genitalia is 
most commonly involved. The perianal area, mouth, 

and anal canal may also be involved in women and in 
homosexual men.

 N. Treatment of primary, secondary, or syphilis of less than a 
year’s duration is benzathine penicillin G 2.4 million U 
IM # 1 dose. Patients allergic to penicillin should be 
given doxycycline 100 mg PO bid # 2 weeks. Pregnant 
patients who are allergic to penicillin should be skin 
tested, and desensitization to penicillin should be under-
taken. Latent syphilis is treated with benzathine penicillin 
G 2.4 million U IM weekly for 3 weeks. Neurosyphilis is 
treated with aqueous crystalline penicillin G 24 million U 
IV daily # 10–14 days followed by penicillin G 2.4 million 
U IM weekly # 3 weeks. Partner notifi cation and screen-
ing is critical. Patients should be offered HIV testing.

 O. A single complement fi xation titer of !1:64 or a four-
fold rise in titer supports the diagnosis of lympho-
granuloma venereum. Microimmunofl uorescence for 
the L-type serovar is sensitive and specifi c. A titer of 
!1:512 is diagnostic. Defi nitive diagnosis can be made 
by aspiration of material from a bubo with growth in 
cell culture.

 P. Granuloma inguinale (caused by Calymmatobacterium 
granulomatis) is a chronic, indolent, ulcerative infec-
tion of the skin and lymphatics. Although it is very rare 
in the United States ("100 cases per year), infection 
still occurs in tropical regions. Diagnosis is made by 
the fi nding of intracellular Donovan bodies (oval rod-
shaped organisms) in mononuclear cells.

 Q. The genital ulceration caused by Haemophilis ducreyi 
(chancroid) is typically exquisitely painful. Diagnosis is 
made by culture on special nutrient media. Gram stain 
may show characteristic “school of fi sh” gram-negative 
coccobacilli.
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APPROACH TO THE NEWLY DIAGNOSED 
HIV-POSITIVE PATIENT

Bisola Ojikutu, MD, MPH

Since the beginning of the AIDS epidemic in the 
United States approximately 1.6 million patients have been 
diagnosed with HIV. For over a decade the number of 
new infections reported annually has remained stable at 
40,000 per year. However, the incidence of infection has 
risen in certain populations, including men who have sex 
with men, Blacks, Hispanics, and women. Health care 
practitioners must remain acutely aware of the possibility 
of new HIV infection and take steps to counsel and test 
their patients appropriately.

 A. Pretest and posttest counseling are critical steps in 
the evaluation for HIV infection. Pretest counseling 
should include a description of the blood test, limita-
tions of the test, discussion of high-risk behaviors, 
risk-reduction counseling, differences between HIV 
and AIDS, implications of a positive test, and avail-
able interventions and treatments. When a test result 
is obtained, counseling should continue. If the pa-
tient’s test is positive, then issues such as stigma and 
disclosure should be discussed. Patients should be 
advised to inform previous sexual partners of their 
HIV status. Counseling must also include discussion 
of adherence to safe sexual practices, use of condoms, 
avoidance of drugs that disinhibit behavior, and ar-
rangements for follow-up medical care. Patients 
should also be referred to community resources for 
supportive counseling.

 B. Diagnosis of chronic HIV infection should be made 
using standard enzyme-linked immunosorbent assay 
(ELISA) tests. If a patient has HIV infection and is 
beyond the “window period” (the time after infection 
has occurred but before evidence of HIV infection is 
detectable—approximately 6 weeks), then the ELISA 
test should be obtained. The sensitivity and specifi city 
of this test are estimated to be !98%. If the test is 
positive, it should be confi rmed with a Western Blot, 
which detects the presence of serologic reactivity to 
individual viral antigens. The specifi city of this test is 
!99%. Rapid HIV antibody testing has also been 
approved by the FDA. Confi rmatory Western blot test-
ing is still required when rapid-testing kits are used.

 C. A detailed history should be obtained. Approximate 
time and source of infection should be obtained. Par-

ticular focus should be placed on risk of co-infection 
with hepatitis B or C; current sexual activity; substance 
abuse history; diagnosis and treatment of sexually trans-
mitted diseases (STDs); past medical history of opportu-
nistic infections, including tuberculosis and purifi ed 
protein derivative (PPD) status; current medications, 
including herbal supplements; family history of cardio-
vascular disease and diabetes; most recent Pap smear 
results (for women); and history of immunizations. Past 
history of travel to areas endemic for histoplasmosis and 
coccidiomycosis may also be relevant.

 D. An HIV-focused review of systems is critical. Review of 
systems should include fatigue, weight loss, anorexia, 
depression, fever, chills, night sweats, adenopathy, skin 
rash or bruising, headaches, sinus or ear pain, visual 
changes, oral sores, odynophagia, dysphagia, shortness 
of breath, dyspnea on exertion, cough, abdominal pain, 
diarrhea, genital-rectal sores or pain, arthritis, muscle  
weakness, forgetfulness, and lack of coordination.

 E. A complete physical examination for the newly diag-
nosed HIV positive patient must include a funduscopic 
examination (risk of cytomegalovirus (CMV) infection 
in patients with CD4 "50 cells/mm3), evaluation of the 
oropharynx for oral candidiasis or oral hairy leukopla-
kia, skin, lymph nodes, genital and anal region, and 
neurologic examination.

 F. Table 1 provides a list of the basic laboratory studies 
that should be obtained at the initial visit.

Table 1 Baseline Laboratory Assessment

 • CD4 cell count
 • Plasma HIV RNA
 • CBC with differential
 •  Chemistry profi le, transaminases, BUN/creatinine, rapid plasma re-

agent or VDRL
 •  PPD (unless a reliable history of prior tuberculosis or positive skin 

test can be obtained)
 • Serologies for Toxoplasma gondii, hepatitis A, B, and C
 • Pap smear for women
 •  G6PD (assessment of risk for hemolysis with receipt of antioxidant 

drugs like dapsone)—case dependent
 • Fasting blood glucose and serum lipids
 •  Resistance testing should be considered given the risk for acquisi-

tion of drug-resistant virus

G6PD, Glucose-6 phosphate dehydrogenase. 
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NEWLY DIAGNOSED HIV-POSITIVE Patient

Cont’d on p 321

A Pretest and posttest counseling:
Test limitations
Treatment availability
Risk reduction
Available resources for support
Partner disclosure

Testing:
ELISA to screen for chronic infection
If acute infection suspected, order ELISA 

and HIV viral load
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hematochezia

Dysuria, genital discharge, 
genital itching, genital 
ulcer or rash

Complete physical 
examination:

Body mass index
Funduscopy for 

retinal lesions
Oral evaluation for 

opportunistic 
infections

Lymphadenopathy
Rashes
Genital and anal 

lesions or 
discharge

Neurologic 
examination

B

DDetailed history:
Source of infection
Risks for other STDs
Substance abuse
Prior OIs 

(tuberculosis, 
shingles, thrush)

Prior vaccines
Current medications
Comorbidities, 

especially 
cardiovascular 
disease or risks

Women: last Pap 
smear

C E Laboratory studies:
CD4 count, HIV viral load
HIV genotype assay for 

drug resistance
CBC and differential
Liver function tests, 

creatinine, electrolytes, 
fasting glucose

Syphilis test
Serology for hepatitis A, 

B, C, Toxoplasma 
gondii, varicella, CMV

G6PD assay
PPD
Pap smear

F
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 G. The CD4 count correlates well with immune function 
and is used to gauge the risk for disease progression, 
development of opportunistic infections (OIs) and 
the need for OI prophylaxis. Antiretroviral therapy is 
recommended for all patients with history of an 
AIDS-defi ning illness regardless of CD4 count. Ther-
apy is also recommended for asymptomatic patients 
with CD4 count "200 cells/mm3. Asymptomatic 
patients with CD4 counts of 201–350 cells/mm3 
should be offered treatment. For asymptomatic pa-
tients with CD4 counts !350 cells/mm3 and HIV 
RNA !100,000 copies/ml, most experienced clini-
cians defer therapy but some clinicians may consider 
initiating treatment. Therapy should be deferred for 
patients with CD4 counts !350 cells/mm3 and plasma 
HIV RNA "100,000 copies/ml. Patients who are 
symptom free and have a CD4 count !350 cells/mm3 
and viral load "100,000 copies/ml should be moni-
tored every 3 months for disease progression.

 H. Plasma HIV-1 RNA quantifi cation is a factor in deter-
mining when to initiate treatment and is critical when 
assessing response to therapy. The minimal change in 
viral load considered to be statistically signifi cant is a 
threefold, or a 0.5 log10 copies/ml, change. The goal 
of antiretroviral therapy is a viral load below the level 
of detection ("50 copies/ml using the Amplicor 
assay). Prior to the initiation of therapy viral load 

should be measured. Viral load measurement should 
be repeated at 2–8 weeks following treatment initia-
tion to assess response. There should be a decrease of 
at least 1.0 log10 copies/ml. Viral load reduction to be-
low the limits of assay detection in a treatment-naive 
patient should occur within the fi rst 4–6 months of 
therapy. Once a patient is on standard antiretroviral 
treatment, viral load testing should be repeated every 
3–4 months.

The goal of antiretroviral therapy is to maximally in-
hibit viral replication and minimize the development of 
resistant strains of HIV. There are currently four classes 
of antiretroviral medications: nucleoside/nucleotide re-
verse transcriptase inhibitors, nonnucleoside reverse 
transcriptase inhibitors (NNRTIs), protease inhibitors 
(PI), and entry inhibitors. A summary of preferred initial 
regimens is found in Table 2.

 I. Despite the improving effi cacy of antiretroviral ther-
apy, appropriate prophylaxis against opportunistic in-
fection remains a clinical imperative in the care of 
persons with HIV infection. Prophylaxis against my-
cobacterium tuberculosis, Pneumocystis pneumonia, 
Toxoplasma gondii, Mycobacterium avium complex, 
and varicella virus are recommended as standard of 
care (Table 3).

 J. Recommended immunizations for HIV positive patients 
are outlined in Table 4.

Table 2  Selected Recommended Antiretroviral Therapy Regimens

Preferred
Efavirenz # (lamivudine or emtricitabine) # (zidovudine or tenofovir)
Lopinavir/ritonavir (coformulation) # (lamivudine or emtricitabine) # zidovudine
Alternative Regimens
Efavirenz # (lamivudine or emtricitabine) # (abacavir or didanosine or stavudine)
Nevirapine # (lamivudine or emtricitabine) # (zidovudine or stavudine or didanosine or abacavir or tenofovir)
 •   Only administer nevirapine-based regimens to women with CD4 counts "250 cells/mm3 and men with CD4 counts "400 cells/mm3

Atazanavir # (lamivudine or emtricitabine) # (zidovudine or stavudine or abacavir or didanosine) or (tenofovir # ritonavir)
Lopinavir/ritonavir # (lamivudine or emtricitabine) # (zidovudine or stavudine or abacavir or tenofovir or didanosine)
Fosamprenavir/ritonavir # (lamivudine or emtricitabine) # (zidovudine or stavudine or abacavir or tenofovir or didanosine)
Fosamprenavir/ritonavir # (lamivudine or emtricitabine) # (zidovudine or stavudine or abacavir or tenofovir or didanosine)
Indinavir/ritonavir # (lamivudine or emtricitabine) # (zidovudine or stavudine or abacavir or tenofovir or didanosine)
Abacavir # zidovudine # lamivudine
 •   Only when a preferred or alternative NNRTI or PI-based regimen cannot or should not be used

Table 3  Prophylaxis for Opportunistic Infections

Organism Indication Preferred Prophylactic Regimen

Pneumocystis pneumonia CD4 count "200 cells/mm3 or history of oral 
candidiasis

Trimethoprim-sulfamethoxazole (DS QD, SS QD, 
DS 3$/wk)

Toxoplasmosis CD4 count "100 cells/mm3 and Toxoplasma 
gondii IgG positive

Trimethoprim-sulfamethoxazole 1 DS QD or 1 SS QD

Mycobacterium tuberculosis Tuberculin skin test ! 5 mm induration and 
active tuberculosis has been excluded

INH 300 mg PO QD $ 9–12 mo
All persons with HIV exposed to active tuberculosis 

should receive prophylactic therapy regardless of skin 
testing results

Mycobacterium avium complex CD4 "50 cells/mm3 Azithromycin 1200 mg PO qwk or clarithromycin 
500 mg PO bid

Varicella virus Signifi cant exposure to chicken pox with no 
history or zoster with no history

Varicella-zoster immune globulin within 96 hr of 
exposure
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NEWLY DIAGNOSED HIV-POSITIVE Patient
(Cont’d from p 319)

Integrate history, physical examination, and laboratory tests to determine:
 Strength of immune system
 Possible presence of active opportunistic infections
 Need for active treatment against opportunistic infections, prohylaxis, 
  and/or antiretroviral therapy (see below)

G

Immunizations:
Pneumococcal vaccine (often deferred until CD4 count !200 cells/mm3)
Hepatitis A (for patients who practice anal intercourse or international travelers) 
 contingent upon CD4 count and prior infections
Hepatitis B
Tetanus, diphtheria, and acellular pertusis boosters
Influenza (yearly)

Prophylaxis for opportunistic infections:
Contingent upon CD4 count and prior infections
See Table 3 for details

J

K

Antiretroviral treatment:
Decision to treat based on clinical status, history of opportunistic infections, CD4 counts, and viral load
Treatment thresholds and recommended agents change frequently
Refer patient to an HIV specialist or refer to www.aidsinfo.nih.gov for the latest recommendations

H

Monitoring:
Repeat CD4 count and viral load 2–8 wk following treatment initiation
Repeat testing every 3–4 mo

H

I
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Table 4 Immunizations for HIV-Infected Adults

•  Pneumococcal vaccination
•  Infl uenza vaccination (yearly)
•  Hepatitis B
•  Hepatitis A (particularly MSM patients and those wanting to travel to 

endemic areas)
•  Diphtheria and tetanus boosters (as per protocol in non-HIV infected 

patients)
With the exception of infl uenza vaccine, which is given yearly, vaccines 
should be given early in the course of HIV infection if possible to 
increase the likelihood of adequate responses



322

RESPIRATORY SYMPTOMS 
IN HIV-INFECTED PATIENTS

John J. W. Fangman, MD

 A. Risk assessment: Respiratory complaints are among 
the most common reasons HIV-positive persons seek 
medical care and can be the sentinel event that leads to 
a new diagnosis of HIV. Evaluation of pulmonary symp-
toms in HIV-positive persons should begin with an as-
sessment of the patient’s level of immunosuppression. 
Although it is widely recognized that the risk of oppor-
tunistic pulmonary infections such as Pneumocystis 
jiroveci pneumonia (PCP) is greatest in persons with a 
CD4 count !200 cells/mm3, the risk is also increased in 
patients with a CD4/CD8 ratio of !14% and in those 
with a previous history of other opportunistic infec-
tions. Clues to advanced immunosuppression in 
persons whose CD4 count is not immediately available 
include a history of weight loss, thrush, or marked 
lymphopenia. Use o at helps to focus the evaluation of 
HIV-infected persons with respiratory complaints. PCP 
is rare in persons taking trimethoprim/sulfamethoxazole 
(TMP/SMX) prophylaxis. Likewise, rates of typical 
community-acquired bacterial pneumonias as well as 
unusual causes of pneumonia such as Nocardia are less 
common in those taking TMP/SMX prophylaxis. Use of 
second-line PCP prophylaxis such as dapsone, atova-
quone, and aerosolized pentamidine provide incomplete 
protection against PCP compared to TMP/SMX and 
may alter the presentation of opportunistic infections 
(e.g., upper lobe PCP with aerosolized pentamidine). 
Unlike TMP/SMX, second-line prophylaxis does not 
provide protection against other common respiratory 
pathogens such as Streptococcus pneumoniae and 
Haemophilus infl uenzae.

Given the increased rates of infection with Mycobac-
terium tuberculosis in HIV-infected persons and the 
important public health challenges co-infection pres-
ents, it is important to consider the possibility of active 
tuberculosis (TB) in persons with HIV who present 
with respiratory complaints. The pulmonary manifesta-
tions of TB are often atypical in persons with HIV, es-
pecially those with advanced AIDS. Persons at high risk 
for TB include those with suggestive radiographic fi nd-
ings (especially cavitary disease), persons with a history 
of positive purifi ed protein derivative (PPD) tests 
who did not receive treatment for latent TB infection, 
individuals from parts of the world where TB is 
highly endemic, and those at high risk for exposure 

to TB (history of contact with person with active 
TB, homelessness, or incarceration). HIV-infected per-
sons suspected of having TB should be placed in re-
spiratory isolation until the diagnosis can be confi rmed 
and effectively treated or an alternative diagnosis 
ascertained.

 B. Chest radiography: Although generally not diagnos-
tic, the radiographic pattern of infi ltrates can suggest 
likely etiologies of infection.

Diffuse interstitial infi ltrates are common in persons 
with PCP, as are viral pneumonias (community-acquired 
such as infl uenza or more rarely opportunistic infections 
such as cytomegalovirus), fungal infections (especially 
endemic fungi), Toxoplasma gondii, and TB (especially 
in persons with advanced AIDS).

Lobar consolidation is more common in community-
acquired bacterial pneumonia (S. pneumoniae and 
H. infl uenzae), TB (with higher CD4 counts), and 
Legionella pneumophilia.

Cavitary lesions should prompt consideration of 
TB; however, bacterial pathogens such as Staphylo-
coccus aureus, Pseudomonas aeruginosa, Rhodococcus 
equi, Nocardia, and Mycobacterium avium complex 
can also produce cavitary lesions. PCP and fungi (es-
pecially Cryptococcus neoformans, Aspergillus, and 
Histoplasma capsulatum) may also cavitate. Pleural 
effusions are uncommon in PCP and should prompt 
consideration of TB or a noninfectious process such as 
heart failure or lymphoma. A normal chest x-ray 
(CXR) does not exclude opportunistic pulmonary 
infections, because both PCP and TB can be seen in 
up to 10% of persons with a normal CXR.

Although pulmonary infi ltrates in persons with HIV 
are often due to opportunistic infections, such infec-
tions are not the only causes of radiographic abnor-
malities in HIV-infected patients. Noninfectious causes 
of CXR abnormalities associated with HIV infection 
include drug reactions (diffuse infi ltrates associated 
with abacavir hypersensitivity), lymphocytic interstitial 
pneumonitis (diffuse infi ltrates seen most commonly in 
children and older women), Kaposi’s sarcoma (peri-
bronchial and nodular lesions), primary pulmonary 
hypertension (large pulmonary arteries), and malignan-
cies such as non-Hodgkin’s lymphoma (NHL) and lung 
carcinoma (hilar adenopathy or nodular lung lesions).

(Continued on page 324)
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HIV-Infected Patient with RESPIRATORY COMPLAINTS

Risk assessment

If TB risk factors, observe
routine infection-control 
practices during evaluation

CXR

Advanced immunosuppresion
(CD4 count/percent, clinical 
features, history)

HIV" with CD4
count #350 cells/ml

BCXR

Normal Abnormal

Cont’d on p 325 Cont’d on p 325

Normal Abnormal

Cont’d on p 325

B
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 C. Clinical clues: Clinical clues including the duration 
of symptoms, injection drug use, travel, treatment 
history, immune status, and physical examination can 
hint at the etiology of pulmonary infi ltrates. Abrupt 
onset of fever and cough suggests community-acquired 
pneumonia while subacute evolution of fever and dys-
pnea (weeks not days) is typical of PCP. Injection drug 
users are more prone to bacterial pneumonia, TB, and 
endocarditis. Prior residence or travel to endemic re-
gions should raise suspicion for fungal infections such 
as histoplasmosis, coccidiomycosis, and blastomycosis 
as well as parasitic infections such as strongyloidiasis. 
Antiretroviral therapy history can provide clues both to 
medication-related toxicity (abacavir hypersensitivity) 
as well as the development of an immune reconstitu-
tion syndrome (new or worsening infi ltrates on CXR in 
patients recently started on antiretrovirals, particularly 
in conjunction with treatment for active TB). Notably, 
even patients with preserved CD4 counts suffer greater 
rates of bacterial pneumonia than uninfected counter-
parts. Physical examination fi ndings such as weight loss 
and thrush are signs of advanced immunosuppression 
and should guide the differential diagnosis accordingly. 
Funduscopic examination may demonstrate changes 
associated with a variety of viral, fungal, and mycobac-
terial pathogens. Regional lymphadenopathy may 
suggest TB or NHL. Skin lesions are common in 
cryptococcosis and histoplasmosis, and mucocutaneous 
lesions are an established risk factor for pulmonary 
Kaposi’s sarcoma.

 D. Microbiologic testing: Microbiologic testing of re-
spiratory secretions is critical. HIV-infected patients 
with respiratory complaints and a productive cough 
should submit sputum for Gram stain and culture, 
fungal stain and culture, and acid-fast bacillus (AFB) 
smear and culture. In the proper setting, antigen or 
molecular testing for respiratory viruses may also be 
useful in establishing the cause of an HIV-infected 
person’s respiratory complaints. Most patients with 
PCP have a nonproductive cough and have diffi culty 
producing a deep sputum specimen. HIV-positive 
patients should have samples collected after induc-
tion with hypertonic saline when being evaluated for 
PCP. Several samples may need to be obtained as the 
diagnostic yield of a single induced specimen for PCP 
varies from 50%–90% depending on the prevalence 
of PCP in the population studied, techniques used to 
identify the organisms (methenamine silver stain, im-
munofl uorescence, polymerase chain reaction [PCR]), 
and the expertise of the laboratory performing the 
test. The evaluation of HIV-infected persons with 
suspected TB requires three sequential daily samples 
for AFB smear and culture (samples need not be in-
duced unless the patient is unable to produce a sam-
ple). The sensitivity of a single AFB smear may be as 
low as 30%, but cultures are subsequently positive in 
85%–100% of patients.

 E. Assessment of gas exchange: The evaluation of 
respiratory complaints in persons with HIV should 
include an assessment of oxygenation (pulse oximetry or 
blood gas measurement). PCP commonly produces 
hypoxemia with exertion, so patients with normal room-
air oxygenation saturation should have pulse oximetry 
assessed during ambulation. Assessment of gas exchange 
has important therapeutic implications for patients with 
PCP as well. Because treatment of PCP often results in 
transient worsening of oxygenation as organisms die, it 
is important to assess the degree to which gas exchange 
is impaired. Adjuvant steroids should be considered for 
those with an alveolar-arterial gradient of $35 and/or a 
Po2 of !70 mm Hg on room air.

 F. Empiric therapy for PCP: HIV-positive persons 
with a CD4 count of !200 cells/mm3 who present with 
fever, progressive dyspnea, and diffuse interstitial infi l-
trates on CXR are likely suffering from PCP. When 
such individuals are at low risk for TB, have not been 
taking PCP prophylaxis, and are not suffering from 
severe impairment of gas exchange, it is common to 
begin treatment for PCP while waiting for the results 
of induced sputum testing. Because of the high pretest 
probability of PCP, HIV-infected persons with a de-
pressed CD4 count and a normal CXR should be 
treated empirically if they demonstrate impaired gas 
exchange. Although nonspecifi c, elevation of serum 
lactate dehydrogenase (LDH) can provide additional 
evidence of PCP in such cases. High-resolution CT of 
the chest may also be helpful in demonstrating subtle 
interstitial changes missed with a plain radiograph. In 
patients at lower risk for PCP or with more severe ill-
ness, empiric therapy for PCP may also be considered 
but further testing should be aggressively pursued so 
that alternative etiologies for a patient’s respiratory 
complaints can be evaluated.

 G. Additional diagnostic testing: Steps for further eval-
uation are dependent upon the patient’s degree of 
immunosuppression and the tempo of the illness. 
Patients with a CD4 count of !50 cells/mm3 who 
present with progressive hypoxemia despite appropri-
ate empiric treatment for PCP would likely benefi t 
from early bronchoscopy with bronchoalveolar lavage. 
By contrast, individuals with preserved CD4 counts and 
chronic respiratory complaints may benefi t fi rst from 
pulmonary function testing or echocardiography to 
evaluate noninfectious causes of respiratory diffi culties. 
In patients who remain undiagnosed, bronchoscopy 
with transbronchial biopsy, video-assisted thorascopic 
surgery, and/or open lung biopsy are often needed to 
make a defi nitive diagnosis.
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HIV-Infected Patient with RESPIRATORY COMPLAINTS
(Con’t from p 323)

Advanced immunosuppressionHIV" with CD4
count #350 cells/ml

Normal CXR Abnormal CXR

Normal Abnormal

Clinical history

Microbiologic
testing

Initiate directed treatment based on
results of initial evaluation

Inadequate response or
clinical deterioration

Adequate response

Pursue tissue diagnosis
Bronchoscopy with transbronchial biopsy
Video-assisted thorascopic surgery (VATS)
Open lung biopsy

Subacute
presentation

Acute
presentation
(%5 days)

Viral pneumonia
Atypical pneumonia
Aspiration
CHF

PCP
Mycobacteria
Endemic fungi
Toxoplasmosis
LIP
CMV

Subacute
presentation

TB/MAC
Rhodococcus
Nocardia
Endemic fungi
PCP
KS
NHL

Bacterial
 pneumonia
Legionella
Septic emboli

Acute
presentation
(%5 days)

Consider empiric
treatment for PCP:
 Adjuvant steroids prn

Adequate response

Consider additional
evaluation:
 Chest CT
 Bronchoscopy
 Echocardiogram
 PFTs

C
D

Clinical history

Microbiologic
testing

C
D

Clinical history

Microbiologic
testing

Normal CXR

Assess gas
exchange

Diffuse
infiltrates

Focal
infiltrates

C
D

F

EAssess gas
exchange

Cause identified?E

G

Normal

Supportive care
Assess for noninfectious
 causes such as:
  Asthma
  Pulmonary 
   hypertension
  CHF
  Anemia
  Anxiety

Consider additional
evaluation:
 Chest CT
 Bronchoscopy
 Biopsy

Provide
appropriate
treatment

Abnormal No Yes

G

G

G
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CENTRAL NERVOUS SYSTEM INFECTION 
IN THE PATIENT WITH HIV

Rebeca M. Plank, MD

 A. A CNS infection may be the initial presentation for pa-
tients who are not aware of their HIV status or for indi-
viduals with HIV who are not receiving medical care. 
Initial evaluation should include review of CD4 count 
and any history of opportunistic infection. If focal fi nd-
ings are present, or if the patient has clinical evidence of 
increased intracranial pressure such as lethargy, imaging 
should be performed as soon as possible. Focal lesions 
may represent surgical emergencies. Prompt initiation of 
corticosteroids should be considered if there is evidence 
of signifi cant elevation in intracranial pressure. If no 
mass effect is detected on imaging, a lumbar puncture 
(LP) should be performed.

 B. If a lesion with mass effect is present, toxoplasmosis or 
primary CNS lymphoma is at the top of the differential. 
In those with appropriate risk factors, tuberculosis (TB) 
should be considered. Gliomas and metastatic malig-
nancy are two noninfectious possibilities.
 Patients with CNS toxoplasmosis generally have a 
positive serum Toxoplasma antibody and a CD4 count 
!100 cells/ml. The lesions are often multiple and ring-
enhancing. MRI is more sensitive than CT scan for 
small lesions. Cerebrospinal fl uid (CSF) examination 
can be consistent with aseptic meningitis, and Giemsa 
stain of centrifuged CSF samples can occasionally 
demonstrate organisms. CSF polymerase chain reac-
tion (PCR) for Toxoplasma gondii may also be helpful 
in making the diagnosis.

 C. In patients who are clinically stable, have radiographic 
fi ndings consistent with CNS toxoplasmosis, have a posi-
tive Toxoplasma serology, and have not been receiving 
appropriate Toxoplasma prophylaxis (e.g., trimethoprim-
sulfamethoxazole or atovaquone), it is reasonable to initi-
ate empiric treatment for toxoplasmosis with pyrimeth-
amine and either sulfadiazine (preferred) or clindamycin. 
Marked improvement or resolution should be seen on 
follow-up imaging within 10–14 days. If no such im-
provement is evident, an alternative diagnosis should be 
sought and brain biopsy may become necessary.
 Primary CNS lymphoma can present with solitary 
or multiple lesions that may or may not enhance. 

Most patients will have a subacute course and a CD4 
count !50 cells/ml. A CSF sample should be sent for 
cytology and may yield a diagnosis; although these lym-
phomas are associated with Epstein-Barr virus (EBV), 
EBV PCR from CSF has had variable sensitivity and 
specifi city and should not be relied on diagnostically.

 D. Possible causes of lesions seen on CT or MRI without 
mass effect include progressive multifocal leukoenceph-
alopathy (PML), HIV encephalopathy, and cytomegalo-
virus (CMV) encephalitis. PML is caused by reactivation 
of JC virus in severe immunosuppression; patients usu-
ally have CD4 count !200 cells/ml. It presents with 
progressive neurologic defi cits and multifocal areas of 
demyelination. MRI is more sensitive than CT scan for 
lesions. It can be diagnosed by CSF PCR for JCV.
 CMV encephalitis occurs in the setting of viral reac-
tivation when a patient’s CD4 count is !50 cells/ml 
(sometimes higher). Imaging is highly variable. CMV 
can present with encephalitis, myelitis, polyradiculitis—
manifesting as lower extremity weakness, decreased 
refl exes, and urinary retention—or as neuropathy that 
may affect peripheral nerves, including the cranial 
nerves. CSF examination can be consistent with asep-
tic meningitis. Diagnosis is made by detecting CMV 
DNA or CMV antigens in the CSF or by peripheral 
nerve biopsy.
 Primary HIV infection itself can cause a self-
limited meningoencephalitis, sometimes accompa-
nied by fever, headache, vomiting, and cranial nerve 
palsies. HIV encephalopathy occurs in later stages of 
infection, generally with a CD4 count !200 cells/ml. 
Patients can present with some combination of 
cognitive, behavioral, and motor problems. On MRI, 
the lesions of HIV encephalopathy are usually more 
symmetric and are less well demarcated than those 
seen in PML. Elevated protein and a pleocytosis are 
found in the CSF. The CSF HIV-1 viral load is usu-
ally elevated ("1000 copies/ml). Because the signs 
and symptoms overlap with so many other 
potential etiologies, HIV encephalopathy should be a 
diagnosis of exclusion.

(Continued on page 328)
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HIV-Positive Patient with Suspected CNS INFECTION

History, physical and detailed
neurologic examination

No lesion

Normal

Watchful waiting

Abnormal

Nonfocal examination

Lumbar puncture and
appropriate tests based on
epidemiology/history

Focal signs, seizures,
altered mental status

CT scan

Lesion

No mass effect
Consider JCV, CMV,
 HIV, and others below

Empiric
Toxoplasma
therapy

Mass effect

Empiric steroids

Positive Toxoplasma
serology, not receiving
Toxoplasma prophylaxis

Consider brain
biopsy

If no response
after 10–14 days

CSF flow cytometry
 or cytology suggestive
 of lymphoma
Negative Toxoplasma serology,
 receiving Toxoplasma prophylaxis,
 or has other risk factors

Cont’d on p 329
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 E. If the previously listed investigations remain unreveal-
ing, then consider other infections. There has been a 
recent increase in the incidence of syphilis among 
those also at risk of HIV infection, and neurosyphilis 
has myriad clinical presentations. In patients with HIV, 
a CD4 count of #350 cells/ml and a serum rapid 
plasma reagin (RPR) titer of $1:32 has been shown to 
correlate with signifi cantly increased odds of neuro-
syphilis. Rarely, neurosyphilis may present with a focal 
lesion (gumma). CSF examination can be consistent 
with aseptic meningitis. CSF VDRL has a high speci-
fi city but low sensitivity; antibody tests specifi c for 
Treponema pallidum may prove to be more sensitive.

 F. Cryptococcal infection of the CNS can present with 
meningitis and rarely with a local lesion. Patients can 
present with fever and headache while lacking other 
signs of meningeal irritation. The CSF is generally 
found to have low glucose, high protein, and a pleocy-
tosis. Cryptococcal antigen can be detected by aggluti-
nation from the CSF, and diagnosis can be confi rmed 
by detection of the organism by India ink stain and 
culture.

 G. Mass lesions may also represent brain abscesses from 
a variety of organisms, including Staphylococcus, 
Nocardia, and Rhodococcus, among many others.

 H. Cysticercosis should be considered in patients from 
Central and South America, Asia, and sub-Saharan 

Africa, particularly if they spent a signifi cant amount of 
time in rural areas, had contact with pigs, or consumed 
undercooked pork products.

 I. Patients with HIV also remain at risk for bacterial and 
aseptic meningitis seen in immunocompetent individ-
uals (see Acute and Subacute Meningitis and also 
Chronic Meningitis).

References

Antinori A, Ammassari A, De Luca A, et al. Diagnosis of AIDS-related 
focal brain lesions: a decision-making analysis based on clinical 
and neuroradiologic characteristics combined with polymerase chain 
reaction assays in CSF. Neurology 1997;48(3):687–694.

Bicanic T, Harrison TS. Cryptococcal meningitis. Br Med Bull 
2005;72:99–118.

Griffi ths P. Cytomegalovirus infection of the central nervous system. 
Herpes 2004;11(Suppl 2):95A–104A

Koralnik IJ. Neurologic diseases caused by human immunodefi ciency 
virus-1 and opportunistic infections. In Mandell GL, Bennett JE, 
Dolin R, eds. Principles and Practices of Infectious Diseases, 6th ed. 
Philadelphia: Elsevier, Churchill, Livingstone, 2005:1583–1601.

Lynn WA, Lightman S. Syphilis and HIV: a dangerous combination. 
Lancet Infect Dis 2004;4(7):456–466.

Mamidi A, DeSimone JA, Pomerantz RJ. Central nervous system 
infections in individuals with HIV-1 infection. J Neurovirol 
2002;8(3):158–167.

Marra CM, Maxwell CL, Smith SL, et al. Cerebrospinal fl uid abnormalities 
in patients with syphilis: association with clinical and laboratory 
features. J Infect Dis 2004;189(3):369–376.



329

HIV-Positive Patient with Suspected CNS INFECTION
(Cont’d from p 327)
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THE ACUTELY ILL PATIENT WITH HIV
Sarah P. Hammond, MD

 A. A careful history and physical examination are crucial 
to the care of an acutely HIV-positive patient. In par-
ticular, the history should focus on localizing features 
of the illness, recent exposures, prior infections, sever-
ity of HIV, and medication history. Attention to local-
izing symptoms and exposures (including sexual and 
environmental exposures) help narrow the differential 
diagnosis and focus the workup. This chapter high-
lights several common presentations of acute illness in 
HIV-positive patients: CNS symptoms, respiratory tract 
symptoms, odynophagia, diarrhea, genitourinary com-
plaints, dermatologic complaints, and systemic febrile 
illnesses.

 B. In addition to focusing on localizing symptoms, the 
history should focus on the status of the patient’s HIV 
disease. All patients with HIV, regardless of CD4 cell 
count, are susceptible to community pathogens. How-
ever, the CD4 cell count is predictive of their suscep-
tibility to opportunistic pathogens. Patients with a 
CD4 cell count !200 and a total percentage of CD4 
cells of !14% are less susceptible to opportunistic 
pathogens such as Pneumocystis jiroveci pneumonia 
(PCP). In contrast, patients with CD4 cell counts 
"50 are susceptible to a large number of opportunis-
tic pathogens, including PCP, toxoplasmosis, Crypto-
coccus, JC virus, cytomegalovirus (CMV), and Myco-
bacterium avium complex (MAC). Thus knowledge of 
the most recent CD4 count is extremely helpful in 
directing the workup based on the patient’s risk for 
opportunistic pathogens.

 C. The medication history should focus on current antir-
etroviral and prophylactic medications. Antiretroviral 
medications have been associated with a number of side 
effects that mimic acute infectious illnesses. Some of 
these side effects are specifi c to the class of antiretrovi-
ral medication; whereas others are specifi c to the 
particular drug. For example, protease inhibitors com-
monly cause diarrhea, whereas nucleoside reverse tran-
scriptase inhibitors can infrequently cause lactic acidosis 
that presents as severe abdominal pain, nausea, and 
vomiting. In contrast, abacavir and nevirapine cause 
severe drug-specifi c side effects. Abacavir infrequently 
causes a life-threatening hypersensitivity syndromeman-
ifesting as fever, malaise, and rash; nevirapine can cause 
severe hepatotoxicity.
 Prophylactic medications for the prevention of op-
portunistic infections in patients with HIV sometimes 

cause severe drug reactions. For example, chronic 
dapsone use rarely may cause methemoglobinemia 
(particularly in patients with glucose-6-phosphate de-
hydrogenase [G6PD] defi ciency) that presents with 
dyspnea and fatigue. Trimethoprim-sulfamethoxazole 
is a common cause of rash and other symptoms such as 
nausea and vomiting.

 D. Respiratory System: The differential diagnosis for an 
HIV-infected patient with respiratory symptoms re-
gardless of CD4 cell count includes bacterial pneumo-
nia, infl uenza (if in season), tuberculosis (if exposure 
history is present), drug toxicity, and other respiratory 
viruses. In particular, patients with HIV are at in-
creased risk for bacterial pneumonia compared with 
patients without HIV; the risk is further increased 
among patients with CD4 counts of "200. Workup of 
respiratory symptoms should include chest imaging 
and, if appropriate by history and risk factors, rapid 
testing for infl uenza and induced sputum for acid-fast 
bacillus (AFB). If the CD4 cell count is "200 and the 
patient is not taking adequate PCP prophylaxis, then 
PCP should be sought by special stains on induced 
sputum or bronchoalveolar lavage fl uid. Drug toxicity, 
including abacavir hypersensitivity, dapsone-related 
methemoglobinemia, and nucleoside reverse tran-
scriptase inhibitor–associated lactic acidosis, can also 
present as dyspnea and tachypnea and should be con-
sidered in patients taking relevant medications. For 
more details see the chapter Respiratory Symptoms in 
HIV-Infected Patients (p. 322).

 E. Central Nervous System: Patients with HIV infection 
who present with new mental status changes or other 
neurologic symptoms should be worked up as de-
scribed in the chapter Central Nervous System Infec-
tion in the HIV-Infected Patient (p. 326). Patients with 
HIV presenting with a new change in vision or eye pain 
require rapid ophthalmologic evaluation. The differen-
tial diagnosis for ophthalmologic symptoms in patients 
with a low CD4 count includes CMV retinitis, toxo-
plasmosis, and syphilis, among other diagnoses.

 F. Dysphagia and Odynophagia: Dysphagia and odyno-
phagia are common problems in the HIV-positive 
patient. The differential diagnosis, in addition to bac-
terial pharyngitis and viral upper respiratory tract in-
fection, includes esophageal candidiasis, herpes sim-
plex or CMV esophagitis, and aphthous ulcers. If oral 
candidiasis is present on examination, then empiric 

(Continued on page 332)
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History and physical examination with 
special attention to:
 Localizing symptoms and exposures

 HIV history (CD4 cell count and prior infections)

 Medication history

Nonlocalizing
febrile illness

Dermatologic
symptoms

Dysphagia
Odynophagia

Assess for dehydration
and adequacy of oral
intake; consider admission

Diarrhea Genitourinary
complaints

CNSRespiratory
complaints

See p 322 Cont’d on p 333 Cont’d on p 333 Cont’d on p 333 Cont’d on p 333

ACUTELY ILL PATIENT WITH HIV

Change in 
vision or 
eye pain
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Ophthalmology
referral

See p 326
Oral thrush
present

Treat empirically for
candidiasis; if not 
improved by treatment, 
refer for endoscopy

Oral thrush
absent

Consider referral for
endoscopy to asses for:
 HSV
 CMV
 Aphthous ulcers
 Candida
 Malignancy
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treatment for esophageal candidiasis is a reasonable 
approach. However, for cases that limit oral intake or 
fail to improve with empiric therapy, workup with 
endoscopic evaluation should be pursued.

 G. Diarrhea. The differential diagnosis for diarrhea in the 
HIV-infected patient is broad and includes medication-
related diarrhea and infection secondary to bacteria, vi-
ruses, or parasites. The risk for bacterial diarrhea in par-
ticular is higher among patients with HIV than among 
patients without HIV. This risk increases with severity of 
HIV disease. In a large study of HIV-infected patients  
with diarrhea, Clostridium diffi cile was the most common 
cause of bacterial diarrhea, followed by Shigella and 
Campylobacter. For patients with chronic symptoms, 
consider medication-related diarrhea and parasitic infec-
tion with Cryptosporidium and Giardia. In patients with 
CD4 cell counts "50, consider disseminated MAC infec-
tion. Workup should include stool culture for Shigella, 
Salmonella, Campylobacter, Yersinia, pathogenic Esche-
richia coli, and Vibrio; stool C. diffi cile toxin testing; stool 
examination for ova and parasites (O&P); and blood isola-
tors for mycobacteria if the CD4 cell  count is "50.

 H. Genitourinary Symptoms. Assessment of genitourinary 
complaints in HIV-positive patients requires a thorough 
exposure history, including recent sexual encounters. 
HIV-positive patients are susceptible to common geni-
tourinary problems such as urinary tract infections; 
nephrolithiasis; and common sexually transmitted dis-
eases such as syphilis, gonorrhea, chlamydia, and tricho-
monas. They are also at risk for less common genitouri-
nary diseases such as chancroid, lymphogranuloma 
venereum (LGV), and adenovirus. Medication side ef-
fects such as indinavir-related nephrolithiasis should 
also be considered. Workup includes a genital examina-
tion for ulcers or chancres; urinalysis and urine culture; 
nucleic acid testing of urine, urethral swab, or cervical 
swab for chlamydia and gonorrhea; fl uorescent antigen 
testing for herpes simplex virus (HSV) and viral culture 
of genital ulcers; serum rapid plasma reagin (RPR) test; 
and, if suggested by history, workup for less common 
illnesses such as LGV. After a high-risk sexual exposure, 
chlamydia and gonorrhea are often treated empirically.

 I. Dermatologic Symptoms. Dermatologic disease is 
more common in HIV-infected patients than in non–
HIV-infected patients. Common dermatologic prob-
lems associated with HIV infection include viral infec-
tion of the skin and mucous membranes, such as 
herpes simplex, varicella-zoster, and molluscum conta-
giosum; systemic bacterial infection with a der matologic 
component, such as bacillary angiomatosis (Bartonella 
henselae) and syphilis; superfi cial bacterial infection of 
the skin, including ascesses resulting from methicillin-
resistant Staphylococcus aureus (MRSA); systemic 
fungal infection (particularly in patients with low CD4 
counts), such as cryptococcosis and blastomycosis; 

parasitic infections, such as scabies; primary dermato-
logic conditions associated with HIV, such as eosino-
philic folliculitis; and hypersensitivity reactions to 
medications such as trimethoprim-sulfamethoxazole. 
Workup should be guided by the patient’s history (with 
special attention to medications and exposures), the 
appearance of the lesion, and the absence or presence 
of systemic symptoms. Consider admission for patients 
with systemic or severe symptoms. Promptly refer to 
dermatology for biopsy in any case in which diagnosis 
or treatment is not clear.

 J. Systemic febrile illnesses. Assessment of a febrile pa-
tient with HIV infection without localizing symptoms 
requires a careful history, paying particular attention to 
exposures, medications, CD4 cell count, and history 
of previous opportunistic infection. In HIV-positive 
patients of any CD4 cell count, the differential diagno-
sis is broad and includes common viral and bacterial 
infections such as infl uenza, parvovirus, hepatitis, and 
MRSA infection; mycobacterial infection with MAC or 
tuberculosis; endemic mycoses such as histoplasmosis 
and blastomycosis; medication-related toxicities such 
as abacavir hypersensitivity and nevirapine-associated 
hepatitis; and HIV-related malignancies such as HIV-
associated lymphoma. In patients with low CD4 cell 
counts, opportunistic infections are also a major source 
of fever. Pathogens causing fever in this setting include 
MAC, PCP, cryptococcus, CMV, and B. henselae (bac-
illary angiomatosis). The workup should include CBC, 
complete metabolic panel, blood cultures, pathogen-
spcifi testing based on exposure (e.g., infl uenza testing 
during infl uenza season and induced sputum to evalu-
ate for tuberculosis), and imaging. In patients with a 
low CD4 cell count, additional workup should include 
blood isolators for mycobacteria, serum cryptococcal 
antigen, and induced sputum for PCP.

References

Bartlett JG, Gallant JE. 2007 Medical Management of HIV Infection. 
Baltimore: Johns Hopkins Medicine, Health Publishing Business 
Group, 2007.

Coopman SA, Johnson RA, Platt R, et al. Cutaneous disease and drug 
reactions in HIV infection. N Engl J Med 1993;328:1670–1674.

Hirschtick RE, Glassroth J, Jordan MC, et al. Bacterial pneumonia in 
persons infected with the human immunodefi ciency virus. N Engl J 
Med 1995;333:845–851.

Hoffman RM, Currier JS. Management of antiretroviral treatment-
related complications. Infect Dis Clin North Am 2007;21:103–132.

Hot A, Schmulewitz L, Viard JP, et al. Fever of unknown origin in HIV/
AIDS patients. Infect Dis Clin North Am 2007;21:1013–1032.

Lopez FA, Sanders CV. Fever and rash in HIV-infected patients. UpTo 
Date 2007.

Sanchez TH, Brooks JT, Sullivan PS, et al. Bacterial diarrhea in persons 
with HIV infection, United States, 1992–2002. Clin Infect Dis 
2005;41:1621–1627.

Wilcox CM, Monkemuller KE. Diagnosis and management of esophageal 
disease in the acquired immunodefi ciency syndrome. South Med J 
1998;91:1002–1008. 



333

Nonlocalizing
febrile illness

Dermatologic
symptoms

Thorough history:
 Exposures
 Medications
 Systemic symptoms
Careful physical
 examination

Treat obvious causes
Consider admission if
 systemic symptoms
 persist
Refer to dermatologist if:
 Cause not clear
 Empiric treatment
  ineffective

Genitourinary
complaints

Diarrhea

ACUTELY Ill PATIENT WITH HIV
(Cont’d from p 331)

Assess for
dehydration;
consider 
admission

Stool studies:
 Culture
 C. difficile toxin
 O&P
Review medications
If CD4 "50,
 consider MAC
Consider referral 
 for endoscopy 
 in severe cases

If at risk for
sexually
transmitted
infections or
complaints of 
genital ulcer,
perform
genital/pelvic 
examination

Urine, urethral,
 or cervical swab
 for gonorrhea
 and chlamydia
If ulcer present,
 get fluorescent
 antigen testing
 for HSV simplex
 and viral culture
Blood tests:
 RPR
 Consider risk-
  specific tests
  such as LGV
  serologies

If urinary
symptoms 
are present,
get urine 
sample

Urinalysis
Urine culture

Thorough history:
 Exposures
 Medications
 CD4 cell count
 History of 
  opportunistic
  infections
Careful physical
 examination

Laboratory tests: 
 CBC, complete
  metabolic panel
Blood cultures
Consider exposure-
 specific testing
 (e.g., induced sputum 
 for mycobacteria)
Consider imaging

If CD4 cell count is low, consider:
 Blood isolators for
  mycobacteria
 Serum cryptococcal antigen
 Induced sputum for PCP
 Low threshold for lumbar
  puncture

G H I J



334

SEPSIS
Alison C. Roxby, MD, MSc

 A. Patients with a life-threatening infection may present 
with systemic infl ammatory response syndrome (SIRS), 
which can signal severe sepsis and septic shock. It is 
imperative to recognize this syndrome early and 
institute prompt and aggressive treatment. The criteria 
for SIRS are having two or more of the following 
signs:

 1. Fever (!38° C) or hypothermia ("36° C); tachy-
cardia (heart rate [HR] !90 beats per minute)

 2. Tachypnea with respiratory rate [RR] !20 breaths 
per minute or Paco2 "32 mm Hg

 3. Leukocytosis (WBC !12,000 cells/mm3), leukopenia 
(WBC "4000 cells/mm3), or any blood count with 
!10% bands

 Sepsis is viewed as a continuum with progressive 
severity. Patients with SIRS and evidence of infection 
meet criteria for sepsis; patients with organ dysfunc-
tion have severe sepsis; and patients with sepsis and 
refractory hypotension and perfusion abnormalities 
despite resuscitation are in septic shock. The goal of 
early therapy is to prevent progression of sepsis to 
more severe forms.
 Patients who are elderly or immunosuppressed may 
not manifest the typical vital signs of SIRS; therefore a 
high index of suspicion should guide management. 
Elevated arterial lactate levels can indicate impending 
sepsis in patients whose vital signs do not yet meet 
criteria.

 B. Aggressive resuscitation with fl uids is the mainstay of 
treatment for sepsis-spectrum disease. Patients with 
sepsis have high volume resuscitation requirements as 
a result of peripheral vasodilation and have elevated 
tissue oxygen requirements. Early goal-directed ther-
apy promotes rapid and aggressive treatment of sepsis, 
similar to the “golden hour” approach to trauma 
patients. Insert a central venous catheter and use crys-
talloid fl uids to normalize blood pressure, with the 
goal of keeping central venous pressure (CVP) be-
tween 8 and 12 mm Hg and mean arterial pressure 
(MAP) between 40 and 90 mm Hg. If adequate CVP 
and MAP goals cannot be met, or if pulmonary edema 
develops, inotropic agents should be initiated early. 
ABG measurement can determine the severity of 
metabolic acidosis. Assess tissue perfusion by check-
ing arterial lactate levels or mixed-venous oxygen satu-
ration. Elevated lactate or low venous O2 saturation is 
evidence that tissue perfusion is insuffi cient and fur-
ther aggressive measures should continue.

 C. Identifying the source of infection is key to effective 
treatment. Obtaining a history and physical examina-
tion is the fi rst step to identifying possible sources. 
Host factors including immunosuppression, asplenia, 
recent invasive procedures, and chronic illness are 
important details. Pneumonia and urinary tract in-
fection remain common causes of sepsis. Intraab-
dominal disease should always be considered. All 
patients should have a chest radiograph; urinalysis; 
standard laboratory tests, including CBC with dif-
ferential, serum electrolytes, BUN and creatinine; 
and hepatic panel. Blood cultures should be obtained 
from two separate venipuncture sites and from any 
indwelling catheters or lines. Patients with evidence 
of pneumonia should have sputum Gram stain and 
culture. Patients with evidence of urinary tract infec-
tions should have urine Gram stain in addition to 
cultures.

 D. Empiric parenteral antibiotic therapy should be insti-
tuted within 60 minutes of identifi cation of a patient 
with possible sepsis. The choice of agent depends on 
the likely source of infection, local antibiotic resistance 
patterns, and host factors. Initial antimicrobial spectra 
should include gram-positive and gram-negative bacte-
rial coverage. Additional coverage may be necessary 
based on host factors such as neutropenia, HIV infec-
tion, end-stage renal disease, presence of catheters or 
hardware, recent surgery, or travel history.

 E. Further management of sepsis after initial resuscitation 
includes intensive monitoring. If respiratory distress is 
present, positive pressure ventilation may be required. 
Relative adrenal insuffi ciency is common in patients 
with sepsis; cortisol levels should be checked and 
replacement corticosteroids should be administered in 
patients who are unstable or in patients with a cosyntro-
pin stimulation response "9 #g/dl. Aggressive glycemic 
control should be instituted to keep glucose <150 mg/
dl. Anemia should be corrected by red cell transfusion. 
Activated protein C has been proved to increase sur-
vival in patients with severe  sepsis at high risk of death 
but can be administered only to patients without risk of 
bleeding.

 F. Patients with evidence of localized infection, such as 
abscess, should have defi nitive drainage or surgical 
evaluation. Any obviously infected hardware should be 
removed if possible.

 G. Antibiotic therapy will need to be revised as culture 
results or further history are obtained.
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Patient with SEPSIS

Determine severity of patient’s condition:
 Sepsis: infection and systemic inflammatory 
  response syndrome (SIRS)
   Two or more of the following signs:
    T <36° C or >38° C
    HR >90 beats/min
    RR >20 breaths/min or PaCO2 <32 mm Hg
    WBC >12,000 or <4000 cells/mm3, or >10% bands
 Severe sepsis: sepsis and evidence of organ dysfunction
 Septic shock: sepsis and refractory hypotension

Assess possible source
of infection:
 Blood cultures
 Chest radiograph
 Urinalysis
 Gram stain 

Continued management in a monitored setting:
 Assess cortisol: start stress-dose
  steroids while awaiting cosyntropin
  stimulation test
 Glycemic control: keep glucose
  <150 mg/dl
 Intensive monitoring
 Correct anemia
 Activated protein C if patient is at
  high risk of death and does not 
  have risk of bleeding 

Treat Obvious Sources of Infection:
 Abscess Drainage
 Hardware Removal
 Surgery for Acute Abdominal
  Pathology

Revise antimicrobial coverage
when culture results are available

Empiric broad-spectrum
antibiotics

Early, aggressive resuscitation:
 Rapid fluid resuscitation to keep
  MAP >65 mm Hg
 Supplemental oxygen
 Assess arterial lactate, ABG
 CVP monitoring
 Inotropic agents
  may be necessary
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TOXIC SHOCK SYNDROMES
Michael Klompas, MD, MPH, FRCPC

Toxic shock syndromes are rare but life-threatening 
infectious syndromes characterized by fever, hypotension, 
and multisystem organ failure. They were fi rst described 
in 1978 in a case series of young women who became 
critically ill with fever, rash, and hypotension soon after 
onset of menstruation. The syndrome was linked to the 
use of highly absorbent tampons colonized with a toxin-
producing strain of Staphylococcus aureus. In subsequent 
years, similar syndromes have been traced to extravaginal 
infections with S. aureus, severe skin and soft-tissue infec-
tions with Streptococcus pyogenes, and rarely with other 
bacteria. Approximately one third of cases of toxic shock 
syndrome are now associated with postpartum and post-
surgical wound infections, but cases have been reported of 
the syndrome arising after infection of virtually any part of 
the body, including sinusitis, arthritis, osteomyelitis, and 
respiratory infections.

The syndrome is caused by elaboration of toxins by 
bacteria colonizing or infecting the body. Both Staphylo-
coccus and Streptococcus are capable of producing so-
called superantigens that can rapidly activate massive 
numbers of T cells at once. The clinical manifestations of 
toxic shock syndrome are secondary to cytokine storms 
precipitated by the activated T cells or directly by the 
toxins themselves.

 A. In patients with fever and hypotension an infectious 
syndrome should be highly suspected and assiduously 
sought. The presence of a diffuse erythroderma resem-
bling a total body sunburn in a patient who has rapidly 
become very ill is highly suggestive of a toxic shock syn-
drome, particularly that caused by S. aureus. Evidence 
of other organ dysfunction, including confusion, profuse 
diarrhea, severe myalgias, elevated liver enzymes, and 
thrombocytopenia, confi rms the diagnosis. The rash 
classically desquamates but only 1–3 weeks after presen-
tation; hence, this feature is not helpful for initial diag-
nosis. The formal case defi nition for staphylococcal toxic 
shock syndrome (STSS) is given in Table 1. A thorough 
examination for a locus of infection should follow, 
including close assessment of any site of recent surgical 
intervention and a full gynecologic examination to look 
for retained tampons or contraceptive sponges. Sites of 
recent surgery should be opened for irrigation and 
drainage even if the wound does not appear infected 
because local infl ammatory responses can be blunted in 
STSS. Any foreign material such as nasopharyngeal 
packing or tampons should be removed. Blood cultures 
should be drawn, although bacteremia is rarely found in 
STSS.

 B. Purpura and/or petechiae can be found in toxic shock 
syndrome, but their presence should prompt a search 
for other severe disease, including meningococcal or 
pneumococcal meningitis, bacterial sepsis, Rocky Moun-
tain spotted fever (RMSF), dengue, leptospirosis, and 
DIC. Both meningococcal and pneumococcal meningi-
tis have been associated with adrenal hemorrhage and 
necrosis leading to hypotension with purpura and/or 
petechiae. The presence of meningismus helps to make 
the diagnosis. RMSF is a bacterial infection caused by 
Rickettsia rickettsiae. It is transmitted by tick bites and 
is most commonly seen in the southeastern United 
States. The rash usually fi rst appears on the palms and 
soles and is accompanied by fever with severe headache. 
Dengue hemorrhagic fever is a viral illness acquired 
from mosquito bites predominantly in tropical coun-
tries. It is characterized by fever, severe diffuse bone 
pain, hypotension, and a petechial rash, particularly in 
parts of the body exposed to pressure (e.g., the skin be-
neath a blood pressure cuff). Leptospirosis is a severe 
acute febrile illness caused by the spirochete Lepto-
spira. It is classically acquired by contact with animals or 
their excretions, particularly from rabbits and rats. Pa-
tients complain of fever, chills, headache, myalgias, eye 

Table 1  Toxic Shock Syndrome Clinical Case 
Defi nition

• Temperature 38.9° C (102° F)
• Diffuse macular erythroderma
•  Desquamation—1–2 weeks after onset of illness, particularly palms 

and soles
• Systolic blood pressure 90 mm Hg
• Multisystem involvement—three or more of the following:

1. GI: vomiting or diarrhea at onset of illness
2.  Muscular: severe myalgia or creatine phosphokinase level at least 

twice the upper limit of normal for laboratory
3.  Mucous membrane: vaginal, oropharyngeal, or conjunctival 

hyperemia
4.  Renal: BUN or creatinine at least twice the upper limit of normal 

for laboratory or urinary sediment with pyuria (!5 leukocytes per 
high-power fi eld) 
in the absence of urinary tract infection

5.  Hepatic: total bilirubin, ALT, AST at least twice the upper limit 
of normal

6. Hematologic: platelets !100,000/mm3

7.  CNS: disorientation or alterations in consciousness without focal 
neurologic signs when fever and hypotension are absent

• Negative results on the following tests, if obtained:
1.  Blood, throat, or cerebrospinal fl uid cultures (blood culture may 

be positive for Staphylococcus aureusrom)
2.  Rise in titer to Rocky Mountain spotted fever, leptospirosis, or 

measles
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Patient with TOXIC SHOCK SYNDROME

Diffuse erythroderma
 STSS
 Staphylococcal scalded
  skin syndrome
 Heat stroke

Petechiae/purpura
 Meningococcemia
 Pneumococcal sepsis
 RMSF
 Dengue
 Leptospirosis
 DIC

Skin/soft-tissue infection
 Streptococcal toxic
  shock syndrome
 Necrotizing fasciitis
 Severe cellulites
 STSS

Toxic shock management
 ICU-level supportive care
 Surgical wound debridement
  and/or removal of foreign bodies
 Antibiotics (clindamycin, vancomycin,
  penicillin)
 "IV immunoglobulins

No skin findings
 Streptococcal toxic
  shock syndrome
 Bacterial sepsis
 Line infection
 Device infection

A B C D

E

discomfort, and rash. Conjunctival injection, pharyngi-
tis, pulmonary infi ltrates, hepatitis, renal dysfunction, 
and diffuse macular or maculopapular rash can be found 
on evaluation. DIC is a serious consumptive coagulopa-
thy and hemolytic process that can be precipitated by 
sepsis, obstetric catastrophe, surgery, pancreatitis, or 
toxin exposure. It is suggested by laboratory fi ndings of 
elevated creatinine, prolonged prothrombin time (PT) 
and partial thromboplastin time (PTT), low fi brinogen, 
anemia, thrombocytopenia, and the presence of schisto-
cytes on peripheral blood smear.

 C. Skin or soft-tissue infection in the presence of fever and 
hypotension is suggestive of toxic shock syndrome caused 
by S. pyogenes (group A beta-hemolytic Streptococcus-
rom). There is a predilection for these infections to arise 
from recent surgical wounds. Pulmonary infections, in-
cluding pneumonia and empyema with S. pyogenes, are 
also well-described precipitants. Severe pain at the site 
of infection, particularly pain out of proportion to exami-
nation fi ndings, is a classic clue to an evolving streptococ-
cal toxic shock syndrome with associated necrotizing 
fasciitis. The soft-tissue infection is often rapidly progres-
sive. In contrast to STTS, diffuse body rash is rarely seen, 
whereas blood cultures are frequently positive.

 D. Patients presenting with fever and hypotension in the 
absence of rash should be evaluated for bacterial sep-
sis. Particular attention should be directed to any in-
dwelling venous access devices or recently implanted 
hardware that can act as common loci for infection. If 
present in an unstable patient, every effort should be 
made to remove these devices as soon as possible.

 E. Treatment of toxic shock syndromes consists of 
supportive care, antibiotic therapy, rapid surgical 
debridement, and possibly IV immunoglobulins. Patients 

with toxic shock syndrome often develop capillary leak 
syndromes leading to refractory, sustained hypotension. 
Aggressive fl uid repletion and ICU-level management 
are essential. Initial antibiotic therapy should include 
clindamycin and vancomycin. Clindamycin is recom-
mended because it impairs bacterial toxin production. It 
has also been shown to be more active than penicillin-
derived products against S. pyogenes in patients with ex-
tremely high bacterial burden. Vancomycin should be 
included in empiric regimens because of the increasing 
prevalence of methicillin resistance among community 
and hospital S. aureus isolates. Penicillin can be included 
if there is a high suspicion that the patient has streptococ-
cal toxic shock syndrome. Rapid, aggressive surgical de-
bridement is essential to decreasing the patient’s overall 
burden of infection. IV immunoglobulins have been 
shown to be benefi cial in streptococcal toxic shock syn-
drome. If S. aureus is isolated from a patient and shown 
to be methicillin susceptible, then nafcillin should be 
substituted for vancomycin because it has superior anti-
staphylococcal activity.
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STAPHYLOCOCCUS AUREUS BACTEREMIA
Caitlin Reed, MD

Staphylococcus aureus is a common and dangerous cause of 
bacteremia. S. aureus bacteremia is increasingly frequent in 
hospital, health care–associated (e.g., dialysis centers), and 
community settings. Advances in medical care are implicated 
in this change in epidemiology. Indwelling vascular catheters, 
orthopedic hardware, and implanted devices such as pace-
makers increase the likelihood of S. aureus bacteremia. The 
increasing incidence of methicillin-resistant S. aureus (MRSA) 
complicates treatment.

 A. S. aureus is capable of causing extensive destruction of 
normal tissues such as cardiac valves. S. aureus is also 
particularly prone to metastasize from the original site of 
infection. Metastatic complications include osteomyeli-
tis, pneumonia, septic arthritis, deep visceral abscesses, 
and endocarditis. These complications may be occult; 
however, failure to identify them predisposes to treat-
ment failure. Consequently, a concerted search for endo-
carditis and metastatic sites of infection is essential. 
Clinical parameters predictive of complicated bactere-
mia include positive follow-up blood cultures at 48–96 
hours, community acquisition, skin fi ndings suggestive of 
acute systemic infection, and persistent fever at 72 hours. 
Even in the absence of any of these risk factors, however, 
the risk of complication from S. aureus bacteremia was 
16% in one prospective study. Echocardiography is rec-
ommended in most cases to evaluate for endocarditis—
the classic stigmata of this condition cannot be relied on 
to exclude the diagnosis because they are often absent. 
However, infectious disease consultation is recom-
mended for complicated bacteremia, particularly 
endocarditis.

 B. All vascular catheters must be removed. Although there 
have been a few reports of success “treating through” 
infected catheters, the risk of treatment failure is 
very high. Repeat blood cultures should be drawn in 
24–48 hours. Persistently positive blood cultures or 
signs of clinical failure such as persistent fever or septic 
shock suggest complicated bacteremia and warrant 
transesophageal echocardiography to exclude infective 
endocarditis. Transthoracic echocardiography is useful 
if positive but can miss one fourth or more of cases of 
endocarditis. Patients with negative follow-up blood 
cultures, clinical improvement, and no indwelling 
devices (valves, hardware, pacemakers, etc.) should be 
treated for a minimum of 14 days. Because occult 
infectious foci are common and can have devastating 

consequences, use caution and err on the side of longer 
treatment if in doubt about whether there is compli-
cated bacteremia.

 C. Strive to identify an eradicable focus of infection 
because removing foci is vital for successful treatment 
and decreases mortality. The absence of a known 
primary focus is associated with an increased probability 
of endocarditis. Patients with prosthetic devices or hard-
ware should be treated as if that device has been seeded. 
Obtain appropriate imaging studies to assess for drain-
able metastatic complications. If identifi ed, it is often 
uncertain whether these are the cause or the result of 
the bacteremia. In either case, a prolonged course of at 
least 4–6 weeks of IV antibiotics is recommended.

 D. For deep foci, such as visceral abscess, osteomyelitis, 
septic arthritis, or infected prosthetic devices, surgical 
drainage is recommended. Infected prosthetic devices 
must be removed. Treat with appropriate parenteral 
antibiotics for 4–6 weeks.

 E. Antibiotic selection requires consideration of the 
possibility of MRSA. Although antistaphylococcal 
penicillins (e.g., nafcillin) remain the parenteral drug 
of choice for methicillin-susceptible S. aureus, the 
prevalence of MRSA is increasing rapidly. Initial 
therapy for known or suspected MRSA bacteremia is 
vancomycin. Alternatives in cases of vancomycin intol-
erance or allergy include quinupristin-dalfopristin, 
daptomycin, and linezolid. The use of aminoglycosides 
for “synergy” for the fi rst 3–5 days of treatment may 
decrease the time required for clearance of bacteremia 
but does not improve the rate of cure or mortality and 
is not routinely recommended.

 F. If treatment fails or relapse occurs, suspect occult endocar-
ditis or metastatic focus of infection. Pursue a careful 
history and examination to identify areas of possible 
occult foci, paying particular attention to any prosthetic 
matter in the body. Transesophageal echocardiography 
and diagnostic imaging of all suspect areas of the body 
should be performed. Infected foreign devices should be 
removed and abscesses should be drained. Antibiotic 
therapy should be optimized by switching to nafcillin 
whenever possible or by maximizing the dose of vanco-
mycin. Tight glucose control and minimization of immu-
nosuppressants such as corticosteroids can also be 
benefi cial. Addition of a second antistaphylococcal agent 
can also be considered. Infectious disease consultation 
is advised.
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POSTEXPOSURE PROPHYLAXIS FOR HIV 
AND HEPATITIS B AND C

Risa Hoffman, MD, MPH

The following provides a four-step process for manag-
ing occupational and nonoccupational exposures to HIV, 
hepatitis B, and hepatitis C. After obtaining baseline lab-
oratory evaluation for the source and exposed individu-
als (step 1), the exposure is categorized according to risk 
(step 2), then the appropriate postexposure prophylaxis 
(PEP) regimen is chosen (step 3), and a follow-up plan is 
defi ned (step 4).

 A. Step 1. Baseline Testing: When HIV and hepatitis 
status of the source patient are not known, the source 
person should undergo evaluation for HIV antibody 
(with rapid testing, if available), hepatitis B surface 
antigen, and hepatitis C antibody. If the source patient 
is known to be infected with HIV, viral load, antiretro-
viral treatment history, and genotype testing should be 
requested. These results guide risk assessment for the 
exposed individual and the best choice of PEP.

The patient who has been exposed should also have 
the following baseline tests performed: HIV antibody, 
hepatitis B screen (surface and core antibody and sur-
face antigen), and hepatitis C antibody. If the source 
patient is known to be positive for the hepatitis C virus 
(HCV), the exposed individual should have baseline 
HCV RNA and alanine aminotransferase (ALT) in ad-
dition to hepatitis C antibody testing. If the exposed 
individual is likely to need antiretroviral prophylaxis, 
baseline screening laboratory tests should also include 
a CBC, serum electrolytes, BUN, creatinine, glucose, 
and liver enzymes.

 B. Step 2. Risk Stratifi cation: The risk of transmission 
of HIV and hepatitis B and C viruses is related to (1) 
type of exposure (percutaneous, mucous membrane, 
nonintact skin); (2) type and amount of fl uid/tissue 
involved (blood, fl uids with blood, semen or vaginal 
secretions, cerebrospinal fl uid [CSF], synovial, pleu-
ral, peritoneal, or amniotic fl uids); (3) infectious status 
of the source patient; and (4) susceptibility of the 

exposed individual. In the occupational setting, the 
majority of exposures are via percutaneous injury or 
mucous membrane/nonintact skin contamination with 
blood or other body fl uids. Outside the health care 
setting, sexual encounters comprise the majority of 
exposures.
HIV Exposures. The average risk of becoming in-
fected with HIV from a needlestick exposure ranges 
from 0.04%–0.3%. Risk is increased when exposure 
involves a deep injury, when there is visible blood on 
the device, when the device was in the source pa-
tient’s vein or artery, or when the source patient has a 
high viral load. For mucous membrane exposure to 
HIV-infected blood, the risk of infection is approxi-
mately 1%, and for nonintact skin exposures (abra-
sions, open wounds, dermatitis) risk is !0.1%.

Highest-risk nonoccupational exposures occur when 
the source patient is known to be HIV infected and the 
exposure involves needle sharing (IV drug use) or re-
ceptive anal intercourse. Insertive anal intercourse and 
penile-vaginal intercourse are considered lower-risk 
exposures. Oral sex and sex with a condom in place 
carry the lowest risk of HIV transmission.
Hepatitis B Exposures. The risk of contracting hepa-
titis B from needlestick exposure is 6%–30%. Risk of 
hepatitis B acquisition from a mucous membrane or 
nonintact skin exposure and through fl uids such as se-
men/vaginal fl uid/saliva is diffi cult to quantify, but 
transmission via these routes is reported. The presence 
of hepatitis B surface antibodies secondary to prior 
vaccination or past infection confers lifelong protective 
immunity.
Hepatitis C Exposures. Risk of contracting hepatitis C 
from a needlestick when the source patient is hepatitis 
C positive is in the range of 1%–7%. Transmission rarely 
occurs from mucous membrane exposures to blood, and 
risk from exposure to HCV-infected body fl uids other 
than blood is thought to be extremely low.

(Continued on page 342)
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 C. Step 3. Intervention According to Level of Risk:
HIV: Early use of antiretroviral therapy after expo-
sure to HIV-infected blood or body fl uid decreases 
viral acquisition. The decision to initiate antiretrovi-
ral treatment should be based on risk assessment of 
the exposure. This assessment combines the type of 
exposure with knowledge of the source patient. In 
September 2005 the U.S. Public Health Service pub-
lished updated guidelines for the management of 
occupational HIV exposures. The guideline divides 
exposures into percutaneous versus mucous mem-
brane and nonintact skin exposures. Within each of 
these categories, exposure type is further stratifi ed to 
high-risk versus low-risk exposure.

For percutaneous exposures that are “less severe” 
(solid needle or superfi cial injury) when the source 
patient is HIV positive but asymptomatic with known 
low viral load (!1500 copies/ml), a basic two-drug 
regimen is recommended. When the source patient is 
symptomatic or has AIDS, acute seroconversion, or 
known high viral load, three or more drugs should be 
initiated. If there is concern that the source patient has 
a resistant virus, expert consultation should be sought 
but therapy should not be delayed in the interim. 
When the source patient’s HIV status is unknown or no 
information is obtainable from the source, no PEP is 
warranted unless there are known HIV risk factors or 
the exposure has occurred in a setting where HIV in-
fection in the source case is likely. In these cases, two-
drug PEP is recommended.

For percutaneous exposures with “more severe” 
characteristics (large-bore hollow needle, deep punc-
ture, visible blood on device, needle in patient’s artery 
or vein), expanded three-drug or greater than three-
drug regimen is recommended for all patients with 
HIV, regardless of symptoms or viral load.

For mucous membrane or nonintact skin exposures 
that are “small volume” (few drops), a basic two-drug 
regimen is recommended when the source patient is 
HIV positive, regardless of the source patient’s symp-
toms or viral load. If the source patient’s HIV status is 
unknown or the exposure is from an unknown source, 
no PEP is warranted.

For a mucous membrane or nonintact skin expo-
sure that is “large volume” (major blood splash), two-
drug regimens should be prescribed when the source 
patient is HIV positive and asymptomatic with low 
viral load. If the source patient is HIV positive with 
symptoms and high viral load, a regimen with three or 
more drugs is recommended. For unknown HIV sta-
tus or unknown source and large-volume exposure, 
consideration can be given to two-drug regimen if 
HIV risk factors are present in the individual or source 
population.

The choice of antiretroviral regimen should be 
based on risk level of exposure, the individual’s 
preexisting medical conditions/pregnancy status, 
and potential for drug interactions and side effects. 

Recommended two-drug regimens include the 
following:
• Zidovudine (ZDV) " lamivudine (3TC) or emtric-

itabine (FTC)
• Stavudine (d4T) " lamivudine (3TC) or emtric-

itabine (FTC)
• Tenofovir (TDF) " lamivudine (3TC) or emtric-

itabine (FTC)
For expanded PEP regimens (three or more drugs), 

the third drug should be a protease inhibitor. The 
recommended agent is ritonavir-boosted lopinavir 
(LPV/r). Alternatives include atazanavir (ATZ), fosam-
prenavir, ritonavir-boosted indinavir (IDV/r), ritonavir-
boosted saquinavir (SQV/r), and nelfi navir (NFV). Efa-
virenz (EFZ) can be considered as a third agent if the 
source patient has known protease inhibitor–resistant 
virus. Use of efavirenz in pregnancy has been associ-
ated with fetal malformations; thus, this drug should 
be used with caution in women of childbearing age.

The Centers for Disease Control and Prevention 
has released guidelines for PEP after nonoccupational 
exposures. PEP is recommended only for highest-risk 
exposures (IV drug use or high-risk sexual exposure to 
individual known to have HIV) when the individual 
presents within 72 hours of the exposure. If the 
source’s HIV status is unknown, PEP can be consid-
ered on a case-by-case basis. Three-drug regimens are 
recommended in these high-risk exposures. Recom-
mended regimens include the following:
• Efavirenz (EFZ) 1 lamivudine (3TC) or emtric-

itabine (FTC) 1 zidovudine (ZDV) or tenofovir 
(TFV)

• Lopinavir/ritonavir (LPV/r) " zidovudine (ZDV) " 
lamivudine (3TC) or emtricitabine (FTC)
When there is concern about toxicity or adherence 

with a three-drug regimen, consideration can be given 
to two-drug PEP, as described earlier for occupational 
exposures. For all sexual exposures, risk of other sexu-
ally transmitted diseases and pregnancy should also be 
addressed.
Hepatitis B. In the setting of a high-risk exposure 
(source patient known to be positive for hepatitis B 
surface antigen or from a high-risk group and percuta-
neous/mucous membrane/nonintact skin exposure) 
PEP is warranted for all nonimmune individuals. For 
individuals who have completed the hepatitis B vac-
cine series and are known responders (surface anti-
body positive with titer #10 mU/ml at any point after 
vaccine series), no further intervention is needed. Of 
note, titers may fall many years after hepatitis B vac-
cine series. An initial antibody response confers life-
long immunity, even if titers at the time of exposure 
are !10 mU/ml or undetectable. If the individual has 
not been vaccinated or is a known vaccine nonre-
sponder after one vaccine series, hepatitis B immune 
globulin (HBIG) should be given (preferably within 
72 hours of exposure, dose 0.06 ml/kg) and a vaccine 
series should be initiated. If the individual has received 

(Continued on page 344)
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two hepatitis B vaccine series with no antibody re-
sponse after the second series, HBIG should be give at 
the time of exposure and repeated 4 weeks later. If the 
individual has been vaccinated but the antibody re-
sponse is unknown, the exposed individual should be 
tested for the presence of surface antibody. If absent, 
HBIG should be given and a second vaccine series 
initiated.

For an exposure where the source’s status is un-
known and the exposed person has not been vaccinated, 
the individual should begin the vaccine series. Previ-
ously vaccinated/known responders need no treatment. 
Known nonresponders can be treated with HBIG and 
vaccine series if the source is believed to be high risk 
for hepatitis B. If the exposed individual’s antibody sta-
tus is unknown, testing for antibody should be initiated 
and management of exposure should be based on the 
source patient’s risk of hepatitis B. When the source 
patient is negative for hepatitis B surface antigen, un-
vaccinated individuals should undergo vaccine series. 
No treatment other than vaccination is warranted in 
this circumstance.
Hepatitis C. No prophylactic therapy has been shown 
to decrease the risk of hepatitis C exposure. Early anti-
viral treatment of acute HCV has been associated with 
high cure rate. Therefore, careful follow-up for serocon-
version is warranted (see Step 4).

 D. Step 4. Follow-up: If HIV antiretroviral therapy is 
prescribed, the individual should be given a 72- to 96-hour 
supply of medication, with follow-up at that time to re-
ceive the HIV source patient’s results. If the source is 
found to be HIV negative, antiretrovirals should be 
discontinued. If the source patient is known to be HIV 
infected or found to be HIV positive, or if source is 
unable to be tested and believed to be high risk, the pa-
tient should be continued on antiretrovirals with follow-up 
at 2 and 6 weeks for routine monitoring of medication side 
effects and laboratory tests (glucose, electrolytes, and liver 

function tests). A total of 28 days of therapy is recom-
mended. At 6 weeks, 3 months, and 6 months following 
exposure, the individual should have follow-up HIV anti-
body testing.

For hepatitis B and/or C exposure in nonimmune 
individuals, follow-up hepatitis testing should be done 
at 6 weeks, 3 months, and 6 months following expo-
sure. For individuals with high-risk hepatitis C expo-
sure, polymerase chain reaction (PCR) testing can be 
done at 4–6 weeks to make an early diagnosis of new 
infection.

Individuals who have had an exposure to blood or 
body fl uids infected with HIV, hepatitis B, or hepatitis 
C should be counseled to use condoms when engaging 
in sexual intercourse and to refrain from donation of 
blood or blood products until 6-month testing docu-
ments lack of seroconversion. Women should be coun-
seled on risks of becoming pregnant and/or breastfeed-
ing during this 6-month period (because of risk of 
infection to the fetus).
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FEVER OF UNKNOWN ORIGIN
Caitlin Reed, MD

Fever of unknown origin (FUO) is defi ned as follows:
 1. Temperature !38.3° C on multiple occasions
 2. Duration !3 weeks, and
 3. Evaluation on at least three outpatient visits or 3 days 

as an inpatient, including at least 48 hours of blood 
culture incubation

These criteria tend to eliminate protracted viral illness 
or other self-limited etiologies from being classifi ed 
as FUO. Classic FUO is considered separately from 
FUO associated with HIV, neutropenia, or hospitalization. 
The latter conditions have their own distinct differential 
diagnoses.

More than 200 etiologies of classic FUO have been 
reported in the literature. Because of advances in diagnos-
tic imaging, the epidemiology of FUO has been changing 
in recent years. The proportion of cases resulting from oc-
cult tumor or abscess is decreasing, and the proportion of 
cases undiagnosed after intensive evaluation is increasing. 
Historically, infection has been the most common cause of 
FUO. In more recent case series, noninfectious infl amma-
tory diseases—including collagen vascular and granuloma-
tous diseases—and infections have been culpable in ap-
proximately equal proportions. In subgroups, such as 
patients !65 years, infl ammatory causes are more com-
mon than infectious causes, particularly temporal arteritis 
and polymyalgia rheumatica.

In the evaluation of FUO, resist the temptation to order 
a “panel” of tests. Order appropriate tests based on clues 
from the history, physical examination, and initial labora-
tory evaluation. Order only those tests appropriate to your 
clinical suspicion, and interpret serology results with cau-
tion. Remember that when the pretest probability of a 
disease is low, even a test with high specifi city will yield 
many more false-positive results than true-positive results.

 A. Verify the presence of fever. Have the patient keep 
a temperature log at least twice daily. In a National 
Institutes of Health case series, 35% of patients 

referred for evaluation of FUO either did not have 
fever or had factitious fever. Suspect factitious fever if 
other symptoms are not present (e.g., chills, tachycar-
dia, weight loss) and in patients with health care work 
experience. Discontinue nonessential drugs because 
drug fever should cease within 72 hours of removal 
of the offending agent. The fever pattern itself is of 
historic interest but is nondiagnostic.

 B. In the history, pay particular attention to medications, 
history of prior surgery or malignancy, travel history, 
occupational exposures, pets, insect exposures, HIV 
risk factors, tuberculosis exposures, sick contacts, and 
family history. A meticulous physical examination must 
be performed. Include a careful examination of the 
oropharynx, mucous membranes, temporal artery, 
lymph nodes, rectum, and skin and nails.

 C. Basic laboratory evaluation in FUO includes CBC 
with differential, peripheral smear, electrolytes, liver 
enzymes and bilirubin, lactate dehydrogenase, uri-
nalysis with microscopy, urine culture, three sets of 
blood cultures, HIV serology, ESR, C-reactive pro-
tein, tuberculin skin testing, ANA, and rheumatoid 
factor. Bear in mind the possibility of false-negative 
results (e.g., anergy to tuberculin skin testing in pa-
tients with military tuberculosis) and false-positive 
results (e.g., rheumatoid factor can be positive be-
cause of cross-reactivity with other antibodies). Imag-
ing should include a chest radiograph (CXR) and a 
CT scan of the abdomen/pelvis because the diagnos-
tic yield is high. Radiographic abnormalities should 
be pursued by diagnostic aspiration or biopsy. When 
tissue is obtained, send aerobic and anaerobic bacte-
rial cultures, mycology cultures, acid-fast bacilli smear 
and culture, and histopathology.

(Continued on page 348)
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 D. Common infectious causes of FUO to consider include 
infective endocarditis, tuberculosis, occult abscesses, 
osteomyelitis, complicated urinary tract infection, 
dental abscess, and sinusitis. Apply the Duke criteria 
when endocarditis is suspected. If tuberculosis is the 
cause of FUO, it is usually extrapulmonary. Recall that 
the tuberculin skin test and CXR may be negative in 
disseminated tuberculosis. Viral infections are rarely 
the cause of FUO, with the exception of cytomegalovi-
rus, Epstein-Barr virus, and HIV. Consider geographi-
cally restricted infectious diseases in the appropriate 
patient (e.g., coccidioidomycosis in patients residing in 
the southwest United States).

Common malignant etiologies of FUO include 
hematologic malignancies, particularly lymphoma; 
renal cell carcinoma; metastatic disease to the liver; 
and any malignancy causing obstruction with second-
ary infection.

Infl ammatory diseases often involve multiple organ 
systems and may cause FUO. The longer the duration 
of fever, the more likely an infl ammatory etiology. In 
younger patients, consider Still’s disease, infl ammatory 
bowel disease, lupus, sarcoidosis, and vasculitides. In 
older patients, suspect temporal arteritis and polymy-
algia rheumatica even in the absence of classic physical 
fi ndings such as a tender temporal artery. Patients of-
ten have a markedly elevated ESR. Set a low threshold 
to obtain a generous-sized temporal artery biopsy.

There are many other causes of FUO. Consider 
thyroiditis; thromboembolic disease; hereditary fever 
syndromes such as familial Mediterranean fever; fever 
caused by a disease process involving the CNS; pheo-
chromocytoma; and rare diseases such as Behçet’s dis-
ease, Kikuchi-Fujimoto disease, or hemophagocytic 
syndrome. Exhaustive lists of unusual causes of FUO 
are available in reference texts.

 E. When diagnosis remains uncertain, proceed with a nonin-
vasive workup guided by clues from the initial evaluation. 
Useful tests can include transesophageal echocardiogra-
phy to evaluate for infective endocarditis; lower extremity 
Doppler ultrasound, ventilation/perfusion scans, or chest 

CT angiography to evaluate for thromboembolic disease; 
nuclear imaging with labeled WBCs to help localize an 
infectious or infl ammatory focus for further investigation; 
complete dental radiographs to rule out an abscess; and 
selected serologies in the setting of specifi c patient 
demographics and geographic location, particularly serol-
ogies for Q fever, brucellosis, and rickettsial diseases.

 F. If clinical deterioration occurs or the patient and clini-
cian desire a more aggressive workup, liver biopsy is 
recommended. The diagnostic yield is 14%–17%, 
but this must be weighed against the risk of compli-
cations from the procedure. A recent review docu-
mented that the diagnostic yield of bone marrow bi-
opsy in patients who are immunocompetent is 
0%–2%, and it is not recommended unless there is a 
strong suspicion of bone marrow involvement, such 
as in patients with pancytopenia. Exploratory lapa-
rotomy is of limited benefi t in the era of diagnostic 
CT scans and should be reserved as a last resort for 
patients with FUO and abdominal pain. Empiric 
treatment is warranted only in patients with marked 
clinical deterioration. Consider a trial of antipyretics, 
antibiotics, antituberculous therapy, or corticoste-
roids (but avoid corticosteroids if infection remains a 
strong possibility).

 G. The cause may remain unknown in up to as many 
as 30% of patients even after thorough evaluation. 
Watchful waiting is favored over empiric trials of 
therapy because patients with undiagnosed FUO have 
an excellent prognosis and many recover spontane-
ously. If treatment is begun, spontaneous resolution 
may be confused with response to treatment.
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CHRONIC KIDNEY DISEASE
Ajay K. Singh, MBBS, FRCP

 A. Chronic kidney disease (CKD) is defi ned as glomerular 
fi ltration rate (GFR) !60 ml/min/1.73 m2 or structural/
functional abnormalities of the kidney for "3 months; 
kidney disease !3 months’ duration should be evalu-
ated as acute renal failure. The evaluation of the patient 
with CKD should begin by verifying the duration of 
kidney damage and identifying potentially reversible 
causes. Renal ultrasonography should be performed in 
all patients to rule out obstruction, which is a poten-
tially reversible cause of kidney disease. Important ele-
ments of the past medical history that may provide a 
clue to the cause of kidney disease include type 1 or 
type 2 diabetes mellitus, hypertension, rheumatologic 
diseases, malignancy, previous surgery involving the 
urinary system, viral hepatitis or HIV infection, kidney 
stones, and recurrent urinary tract infections. Medica-
tion history should include over-the-counter and herbal 
preparations. The review of systems should focus on 
recent infections; rash; arthralgias or arthritis; and ure-
mic symptoms such as nausea, vomiting, pruritus, sleep 
diffi culties, poor appetite, and abnormal taste. The 
family history may provide important information such 
as the possibility of polycystic kidney disease, Fabry’s 
disease, and medullary cystic disease. Laboratory evalu-
ation should include serum electrolytes, BUN, creati-
nine, urinalysis, urine protein:creatinine, and examina-
tion of the urine sediment. More targeted laboratory 
investigations such as ANAs, serum and urine protein 
electrophoresis, complement levels, antineutrophil cy-
toplasmic antibodies, cryoglobulins, and antiglomerular 
basement membrane antibodies should be undertaken 
in patients with a suggestive history, laboratory results, 
or urine sediment. Kidney biopsy can provide defi nitive 
diagnosis in patients for whom a diagnosis would alter 
treatment recommendations or inform prognosis.

 B. Potentially reversible causes of CKD include obstruc-
tive uropathy, drug-induced interstitial nephritis, 
Fabry’s disease, multiple myeloma, amyloidosis, and 
certain vasculitides and glomerulonephritides.

 C. Serum creatinine should be used to determine the 
estimated GFR (eGFR) by the following formula: 
186 # creatinine-1.154 # age-0.203 (# 0.742 if female 
and # 1.212 if black). Stage 1 CKD is defi ned as 

normal or elevated GFR ("90 ml/min/1.73 m2) with 
kidney damage noted radiographically or on urinaly-
sis (e.g., proteinuria, red cell casts). CKD stages 
2–5 are defi ned as GFR 60–89, 30–59, 15–29, and 
!15 ml/min/1.73 m2 (or dialysis), respectively. Med-
ications should be reviewed in patients with reduced 
eGFR and adjusted accordingly.

 D. CKD may progress toward end-stage renal disease. 
Known risk factors include proteinuria, uncontrolled 
hypertension, smoking, and obesity. Blood pressure 
should be treated to below 130/80 mm/Hg. Angioten-
sin-converting enzyme (ACE) inhibitors or angiotensin 
receptor blockers should be used, particularly in pa-
tients with proteinuria. Diuretics are often required for 
blood pressure control in patients with CKD. The role 
of dietary protein intake is controversial. Consultation 
with a nutritionist is recommended, particularly for pa-
tients with stage 3 and higher CKD. Patients with stage 
4 CKD should be prepared for the possibility of kidney 
replacement therapy and referred to a surgeon for 
evaluation of vascular access for hemodialysis or perito-
neal catheter placement for peritoneal dialysis; early 
referral to a kidney transplant center or specialist is rec-
ommended.

 E. CKD is a major risk factor for cardiovascular disease. 
Patients with CKD stages 1–4 should be considered in 
the highest-risk category for cardiovascular disease 
risk-reduction strategies. These include treatment of 
hyperglycemia in patients with diabetes, physical activ-
ity, smoking cessation, and use of antiplatelet and lipid-
lowering drugs in appropriate patients.

 F. Anemia, hyperphosphatemia, and secondary hyper-
parathyroidism frequently accompany CKD, particu-
larly in its later stages. Hemoglobin and iron indices 
should be checked regularly in patients with CKD. 
Recombinant erythropoietin or related analogs should 
be used to treat anemia; oral and/or IV iron may be 
necessary for iron defi ciency. Treatment of hyperphos-
phatemia includes dietary modifi cation and the use of 
oral phosphate binders. Secondary hyperparathyroid-
ism is treated by controlling hyperphosphatemia and 
replacement of vitamin D with either 25-vitamin D (in 
defi cient patients) or 1,25-vitamin D or its analogs.
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Patient with CHRONIC KIDNEY DISEASE

 None identified

Stages 1 and 2 Stage 3 Stage 4

Prepare for kidney
replacement therapy
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REPLACEMENT
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Definitely diagnose
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History, physical examination,
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Search for potentially reversible causes

Estimate stage of CKD by GFR

Assess and Treat Risk
Factors for Progression

Measure:
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 Urine protein:creatinine
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 Hemoglobin
 Fasting lipids
 Parathyroid hormone
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Cardiovascular Risk Factors

Treat Complications of CKD
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ACUTE RENAL FAILURE
Ajay K. Singh, MBBS, FRCP

Acute renal failure (ARF) is defi ned as a reduction in re-
nal function manifested by an increase in serum creatinine 
over a period of hours to days. It is often associated with 
decreased urine output and a failure to excrete nitrogenous 
waste products and may lead to fl uid and electrolyte im-
balances. In the absence of a sustained increase, serum 
creatinine !0.5 mg/dl is a well-established defi nition of 
ARF. The causes of ARF may be prerenal (e.g., hypoten-
sion, arterial thrombosis), renal parenchymal (e.g., acute 
tubular necrosis [ATN], glomerulonephritis, tubulointersti-
tial nephritis), or postrenal (e.g., acute obstruction).

 A. The patient with ARF usually presents with abnormal 
laboratory values, decreased urine output, or both. A 
thorough history and physical examination are critical in 
evaluation. Key issues are as follows: (1) ascertaining a 
history suggestive of bladder outfl ow obstruction (e.g., 
secondary to prostatism, such as nocturia, hesitation, and 
frequency of urination; assessment of any exposures to 
toxins or nephrotoxic medications, such as exposure 
to lead or ingestion of NSAIDs; and any systemic symp-
tomatology suggesting an autoimmune etiology, such as 
arthralgias, arthritis, skin rash); (2) family history of dia-
betes or kidney disease; and (3) a physical examination 
focused on assessment of extracellular volume (edema, 
dry mucous membranes, hypertension, orthostatic hypo-
tension, skin turgor) and detection of systemic process, 
such as an infection or an autoimmune process.

 B. The evaluation of a fresh-voided urine sample for dip-
stick and microscopy of the urine sediment is essential. 
The presence of hematuria, proteinuria, or pyuria is 
important in diagnosis. Careful evaluation of the uri-
nary sediment is key. In a patient with ATN, the pres-
ence of tubular cells, amorphous debris representing 
necrotic cells, and deeply pigmented coarsely granular 
(“muddy brown”) casts are typical. In glomerulone-
phritis, the presence of red cells, particularly dysmor-
phic red cells, and red cell casts are characteristic. 

In acute tubulointerstitial nephritis, the presence 
of white cells, tubular epithelial cells, and white cell 
and/or tubular cell casts is typical. Laboratory testing 
should also include measurement of urine osmolality; 
sodium, protein, and creatinine in the urine; and se-
rum osmolality, sodium, glucose, anion gap, albumin, 
total protein, calcium, BUN, and creatinine. In the 
workup of a patient suspected of having glomerulone-
phritis, serologic testing, including measurement of 
complement fractions, and assays for ANA, antineutro-
phil cytoplasmic antibody (ANCA), and antiglomerular 
antibody (anti-GBM) should be considered. Early 
evaluation with a renal ultrasound (US) is essential to 
exclude urinary obstruction. Severe cases of ATN and 
some forms of rapid progressive glomerulonephritis 
(RPGN; e.g., anti-GBM disease) may require a renal 
biopsy for diagnosis.

 C. Prerenal renal failure can result from any condition that 
leads to decreased renal perfusion, such as intravascu-
lar volume depletion (e.g., hemorrhage, GI losses, ex-
cessive sweating, third space losses), decreased effec-
tive volume (e.g., congestive heart failure), increased 
renal vascular resistance (e.g., NSAIDs, hepatorenal 
syndrome), vasoconstrictor drugs (e.g., cyclosporine, 
radiocontrast), or decreased intraglomerular pressure 
(e.g., angiotensin-converting enzyme inhibitors). As 
proximal tubule function is preserved, the urine osmo-
lality (UOsm) is typically !500 mOsm/kg, urine sodium 
(UNa) is "20 mEq/L, and the fractional excretion of 
sodium (FeNa) is "1%. In patients receiving diuretics, 
a fractional excretion of urea of "35% has been found 
to be more useful. Prerenal azotemia is reversible 
within 24–72 hours of correction of the hypoperfused 
state; however, prolonged hypoperfusion may lead to 
ischemic ATN, which has a more protracted course 
to recovery (see later). An otherwise bland urine sedi-
ment or hematuria with nondysmorphic RBCs calls for 
evaluation with imaging studies to exclude obstruction.

(Continued on page 356)
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 D. ATN may result from ischemia, exogenous toxins 
and nephrotoxic drugs (e.g., aminoglycosides, cisplatin, 
radiocontrast), or endogenous toxins (hemoglobin, 
myoglobin, uric acid). Urinary oxalate crystals and 
an osmolar gap point toward ethylene glycol as the 
etiology, whereas predominance of uric acid crystals 
should evoke dedicated laboratory studies for gout and 
other states with high cell turnover such as hemato-
logic malignancies and tumor lysis syndrome. A dip-
stick positive for hemoglobin in the absence of RBCs 
in the urine sediment is indicative of myoglobin or 
hemoglobin in the urine. Serum studies for creatine 
kinase (CK), haptoglobin, and the clinical context help 
to make the diagnosis of rhabdomyolysis. A clinically 
important issue is the differentiation of prerenal azote-
mia and ischemic ATN that together underlies 75% of 
cases with acute kidney injury. ATN is characterized by 
loss of renal tubule epithelial cell function; therefore, 
urine osmolality is typically "350 mOsm/kg, urine 
sodium is !40 mEq/L, and FeNa is !1%. In some 
nonoliguric forms of ATN, such as after radiocontrast 
or rhabdomyolysis, the FeNa can initially be 
"1%. Treatment for ATN is supportive; thus far, no 
therapeutic intervention has been shown to accelerate 
recovery from ATN, reduce mortality, or improve the 
length of stay in the hospital. Renal replacement 
therapy should be provided in a timely fashion when 
required by volume status or electrolyte imbalances.

 E. Dysuria, fl ank pain, and fever may be associated with 
an ascending pyelonephritis. Antibiotics are given ac-
cording to urine and blood culture results. Urinary tract 
infections in single kidneys (native or transplanted) are 
particularly prone to decrease renal function. Drug-
induced allergic interstitial nephritis (AIN) resulting 
from a broad variety of medications may be associated 
with eosinophilia, fever, and skin rash. However, "10% 
of patients with AIN present with all three symptoms. 

Any suspected agent should be discontinued. A renal 
biopsy is recommended to confi rm the diagnosis prior 
to initiating steroid therapy and to exclude other causes 
of interstitial nephritis such as the tubulointerstitial 
nephritis and uveitis (TINU) syndrome or sarcoidosis.

 F. Serologic evaluation is usually indicated to diagnose 
cases of ARF with hematuria, proteinuria, and a sedi-
ment that contains dysmorphic RBCs and/or RBC casts. 
Measurement of a spot urine protein and creatinine is 
helpful in the differential diagnosis. A urine protein:
creatinine ratio !3.5 indicates nephrotic-range protein-
uria. If, in addition, the patient has edema and there is 
a low serum albumin ("3 mg/dl), the patient fi ts the 
defi nition of nephritic syndrome. In this scenario, a re-
nal biopsy can be helpful in establishing the precise di-
agnosis. In a patient with hypertension and a urine 
sample that reveals hematuria, proteinuria, and the 
presence of dysmorphic cells and/or red cell casts, acute 
nephritis is the most likely diagnosis. A careful clinical 
evaluation looking for systemic abnormalities and a full 
serologic evaluation are necessary. Serologic evaluation 
includes, depending on history and examination, com-
plement levels, ASLO-titer, ANA, ANCA, anti-GBM, 
hepatitis B and C serologies, cryoglobulins, and syphilis 
serology. In many instances, a renal biopsy is needed for 
diagnosis. If signs of systemic vasculitis or pulmonary 
involvement are present, early intervention with immu-
nosuppressive therapy (IV steroids, cyclophosphamide, 
plasmapheresis) may be indicated before the results of 
serologic evaluations are available.
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PROTEINURIA
Cynthia Cooper Worobey, MD, and Ajay K. Singh, MBBS, FRCP

 A. Proteinuria is the presence of !150 mg/day of protein 
in the urine. It is often discovered as a positive dipstick 
test (e.g., Albustix, Multistix) with the degree of protein-
uria indicated by a change in color of the reagent, tetra-
bromophenol blue, ranging from trace (10–30 mg/dl) to 
4" (!1000 mg/dl). Because tetrabromophenol is a pH 
indicator, the dipstick is buffered to prevent the infl u-
ence of normal variations in urine pH on color change. 
False-positive results can occur in very alkaline or con-
centrated urine; in gross hematuria; in the presence of 
penicillin, sulfonamides, or tolbutamide; and from con-
tamination with pus, semen, or vaginal secretions. Dip-
stick protein may be falsely negative with dilute urine or 
when proteinuria is due to low molecular weight pro-
teins such as light-chain immunoglobulins. Also, dipstick 
testing is not suffi ciently sensitive to detect microalbu-
minuria (!30 mg/24 hr) and is not appropriate screen-
ing for incipient diabetic nephropathy. The sulfosalicylic 
acid (SSA) turbidity test qualitatively screens for pro-
teinuria. This test should be considered in the workup 
of patients with suspected paraproteinemia-related re-
nal disease—these patients will be dipstick negative for 
albumin but will have a positive SSA test because of the 
presence of Bence Jones protein in the urine. The SSA 
method requires a few milliliters of freshly voided, 
centrifuged urine. An equal amount of 3% SSA is added 
to that specimen. Turbidity will result from protein con-
centrations as low as 4 mg/dl (0.04 g/L).

 B. Functional proteinuria describes a transient increase in 
urinary protein excretion caused by changes in glomerular 
hemodynamics, such as can occur with vigorous exercise 
or fever (Table 1). Postural or orthostatic proteinuria is a 
type of functional proteinuria typically seen in individuals 
#30 years of age. Proteinuria is absent after a period of 
being recumbent, such as after a night’s sleep, and devel-
ops upon rising. Patients with orthostatic proteinuria are 

usually #30 years of age, have moderate proteinuria 
(excrete #2 g/day of protein), and have normal kidney 
function. Orthostatic proteinuria is relatively common, 
affecting about 3%–5% of adolescents and young adults. 
To diagnose orthostatic proteinuria, split urine speci-
mens are obtained for comparison. The fi rst-morning 
void is discarded. A 16-hour daytime specimen is ob-
tained with the patient performing normal activities and 
fi nishing the collection by voiding just before bedtime. 
An 8-hour overnight specimen is then collected. Func-
tional proteinuria, including orthostatic proteinuria, gen-
erally follows a benign course, often with spontaneous 
resolution.

 C. Patients with dipstick-positive urinary protein that 
persists on repeat testing should undergo a quantita-
tive measurement of protein excretion. The urine 
protein:creatinine ratio (PCR) in a random urine 
sample provides an estimate of daily urinary protein 
excretion. This should be confi rmed with a 24-hour 
urine collection. Urinary creatinine excretion should 
be included in the 24-hour measurement to deter-
mine the adequacy of the specimen. Normal urine 
creatinine excretion varies by age and sex but is 
roughly 15–25 mg/kg/day. In the absence of diabetes, 
isolated urinary protein excretion of #300 mg/day can 
be followed expectantly.

 D. Proteinuria $300 mg/day that is persistent should be 
investigated with a careful history (noting prescription, 
over-the-counter, and illicit drug use), CBC, and thor-
ough physical examination (Table 2). Renal function 
tests and a CBC should be obtained. Urinalysis should 
be performed to detect hematuria or signs of urinary 
tract infection. Evidence of new renal insuffi ciency or 
hematuria without concurrent infection should trigger 
referral to a nephrologist for further serologic evalua-
tion and possible renal biopsy (see Hematuria chap-
ter). Diabetics should have a funduscopic examination 
to assess for retinopathy. Renal ultrasound should be 
obtained to evaluate for signs of chronic obstruction or 
refl ux. Large kidneys can be seen with proteinuria be-
cause of HIV, diabetes, and infi ltrative processes such 
as amyloidosis. Any signs or symptoms of hepatitis or 
HIV infection, connective tissue disease, vasculitis, 
malignancy, or multiple myeloma should be carefully 
pursued.

Table 1 Common Causes of Functional Proteinuria

Dehydration
Emotional stress
Fever
Intense physical activity
Most acute illnesses
Orthostatic (postural) disorder

(Continued on page 360)
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all cases in children #10 years of age and 50% in chil-
dren !10 years of age). In adults the most common 
cause is membranous glomerulopathy in whites and 
focal segmental glomerulosclerosis in blacks. Impor-
tant secondary causes of nephrotic syndrome include 
diabetes mellitus medications including NSAIDs, gold, 
and penicillamine; infections such as hepatitis B; and 
autoimmune etiologies such as lupus nephritis. Careful 
history and evaluation for infection, connective tissue 
disorder, malignancy, or drug use should uncover most 
secondary causes. However, serologic evaluation, in-
cluding for complement, ANA, antistreptolysin assay 
(ASA titer), hepatitis serologies, and measurement of 
antineutrophil cytoplasmic antibodies (ANCA), cou-
pled with a renal biopsy, remains the best means 
of establishing a defi nite diagnosis for proteinuria. 
Patients with renal insuffi ciency, hematuria without 
infection, or persistent proteinuria without a clear 
diagnosis should be referred to a nephrologist and 
considered for renal biopsy.
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Table 2 Classifi cation of Proteinuria

Glomerular
Primary
Minimal-change disease
Idiopathic membranous glomerulonephritis
Focal segmental glomerulonephritis
Membranoproliferative glomerulonephritis
IgA nephropathy
Secondary
Diabetes mellitus
Autoimmune disorders (e.g., lupus nephritis)
Amyloidosis
Preeclampsia
Infection (e.g., HIV, hepatitis B and C, poststreptococcal illness, syphilis, 
malaria, endocarditis)
Malignancies (e.g., colon and gastric cancers, lung cancer, lymphoma)
Drugs (gold, penicillamine, heroin, NSAIDs)
Tubular
Hypertensive nephrosclerosis
Uric acid nephropathy
Acute allergic interstitial nephritis (e.g., NSAIDs, antibiotics)

 E. Nephrotic-range proteinuria ($3.5 g/day) warrants 
referral to a nephrologist for further evaluation and 
possible renal biopsy. The nephrotic syndrome refers 
to the clinical picture of heavy proteinuria (!3.5 g/day) 
with edema, hypoalbuminemia (#3.0 g/dl), hyperlipid-
emia, and lipiduria. The nephrotic syndrome may be a 
primary process or secondary to a systemic illness. The 
most common cause of nephrotic syndrome in chil-
dren is minimal-change disease (accounts for !90% of 
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Significant proteinuria

Patient with PROTEINURIA
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HEMATURIA
Cynthia Cooper Worobey, MD, and Ajay K. Singh, MBBS, FRCP

 A. Microscopic hematuria is defi ned as !3 RBCs per 
high-power microscopic fi eld (hpf) in two of three 
properly collected centrifuged urine specimens. 
Urine examined should be from freshly voided, 
clean-catch, midstream collections. Dipstick testing 
for heme may be positive in the presence of hemo-
globin from as few as 1 RBC/hpf or in the presence 
of myoglobin or free hemoglobin. Any heme- posi-
tive dipstick test should be confi rmed by microscopic 
examination.

 B. Renal function tests and a CBC with prothrombin time 
(PT) and partial thromboplastin time (PTT) should be 
obtained. If dipstick testing is positive for either bac-
teruria or pyuria, a urine culture should be sent. If an 
infection is confi rmed, dipstick testing to document 
resolution of hematuria can be repeated at the comple-
tion of antibiotic therapy. If dipstick testing is positive 
for protein, total urinary protein excretion should be 
measured. The ratio of the urinary protein concentra-
tion to urinary creatinine concentration (PCR) of a 
random urine sample provides an estimate of daily 
protein excretion. This should be confi rmed with a 
24-hour urine collection. A ratio of urinary protein to 
urinary creatinine "0.3 and/or a 24-hour urinary pro-
tein excretion "300 mg suggests the kidney as the 
source of the microscopic hematuria. The presence of 
dysmorphic red cells or red cell casts on microscopic 
examination and/or abnormal renal function further 
support the diagnosis of a renal parenchymal process.

 C. Microscopic analysis of the urine can further distinguish 
glomerular from nonglomerular bleeding (Table 1). 
Red cell casts are a specifi c but insensitive marker of 
glomerular bleeding. Small, dysmorphic red cells also 
suggest a glomerular source of microscopic hematuria. 
Urinary red cells with a uniform biconcave disk shape 
suggest bleeding from a nonglomerular source.

 D. Microscopic hematuria of glomerular origin without 
proteinuria or renal insuffi ciency may not require renal 
biopsy. The most common glomerular causes of iso-
lated microscopic hematuria are immunoglobulin A 
(IgA) nephropathy, thin basement membrane disease, 
and hereditary nephritis (Alport’s syndrome). If renal 
function is within the normal range and stable, a renal 
biopsy may not be necessary for the management of 
isolated microscopic hematuria of glomerular origin.

 E. Microscopic hematuria of glomerular origin with renal 
insuffi ciency or proteinuria warrants referral to a 
nephrologist for evaluation and possible renal biopsy. 
Serologic tests should be obtained; these include 
ANA, antineutrophil cytoplasmic antibody (ANCA), 

antiglomerular basement membrane antibody (anti-
GBM), plasma complement (C3 and C4) levels, cryo-
globulin, and hepatitis B and C.

 F. Once a glomerular source of microscopic hematuria 
has been ruled out, a rigorous examination of the up-
per and lower urinary tract for the source of bleeding 
is warranted. Urothelial cancers are the most common 
malignancies in patients with isolated microscopic 
hematuria. Risk factors for cancer that should be borne 
in mind include age "40 years, a smoking history, 
occupational exposure to chemical and dyes (e.g., ben-
zene or aromatic amines), history of analgesic abuse, 
exposure to pelvic radiation, and history of gross hema-
turia. CT with and without IV contrast should be con-
sidered in all patients with nonglomerular hematuria. 

Table 1 Causes of Microscopic Hematuria

Glomerular
Primary Glomerulonephritis
IgA nephropathy (Berger’s disease)
Poststreptococcal
Membranoproliferative glomerulonephritis
Secondary Glomerulonephritis
Immune complex–associated (low C3, C4):
 Lupus nephritis
 Hepatitis C–associated nephritis and cryoglobulinemia
 Essential mixed cryoglobulinemia
 Bacterial endocarditis
Pauci-immune:
 Antiglomerular basement membrane disease
 Antineutrophil cytoplasmic antibody-associated glomerulonephritis
 Polyarteritis
Hereditary Causes
Hereditary nephritis (Alport’s syndrome)
Thin GBM nephropathy
Fabry’s disease
Nail-patella syndrome
Nonglomerular
Upper Urinary Tract
Renal tumors (renal cell carcinoma, angiomyolipoma, oncocytoma)
Vascular disorders (e.g., arteriovenous malformation, renal vein 
 thrombosis, renal arterial thrombosis with renal infarction)
Polycystic kidney disease
Systemic bleeding disorder or coagulopathy
Infection (acute or chronic pyelonephritis, renal tuberculosis)
Papillary necrosis
Lower Urinary Tract
Tumors (renal pelvis, upper ureter, bladder, urethral)
Stone or foreign body
Trauma
Indwelling catheters
Cystitis
 Infectious
 Drug-induced
Radiation
Prostatitis
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A decision to defer the contrast component of this 
study (e.g., after demonstration of urolithiasis on non-
contrast CT) should be made only after careful risk 
assessment for concurrent urothelial cancer and with 
the expectation of close follow-up. If CT is unavailable, 
excretory urography or ultrasonography are reasonable 
alternatives to evaluate the upper urinary tract. Cyto-
logic analysis of urine from three serial fi rst-morning 
specimens should be obtained. Cystoscopic evaluation 
is recommended for the evaluation of microscopic he-
maturia in all adults "40 years and for those #40 years 
with risk factors for urothelial cancer. If the patient is 
#40 years and has no risk factors, cystoscopy may be 
deferred. For women with isolated hematuria, urethral 
and vaginal examinations should be performed to 

exclude local causes of microscopic hematuria. For 
uncircumcised men, the foreskin should be retracted 
to expose the glans penis for examination and urine 
collection. If phimosis is present, a catheterized uri-
nary specimen may be required.
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Isolated glomerular hematuria:
 Normal renal function
 No proteinuria
 Differential diagnosis:
  IgA nephropathy, thin 
  basement membrane,
  hereditary nephritis
 Biopsy not indicated

Glomerulonephropathy:
 Renal insufficiency
 Persistent proteinuria
 Serologies: ANA, ANCA,
  anti-GBM, cryoglobulin
  C3, C4, hepatitis serologies
 Referral to nephrologist
 Consider renal biopsy

Nonglomerular source:
 Nondysmorphic RBCs
 No RBC casts
 Evaluation of upper and
  lower urinary tracts
 CT angiography I$/I%
 Urine cytology
 Cystoscopy

Glomerular source:
 RBC casts, dysmorphic RBCs

Pyuria/bacteriuria:
 Urine culture
 Antibiotics if urinary
  tract infection
 Repeat dipstick at 
  end of treatment

Proteinuria:
Quantification of protein excretion
PCR "0.3 and/or !300 mg/24 hr
 suggests glomerular origin

Laboratory evaluation:
 Renal function tests
 CBC with PT, PTT
 Examination of urinary sediment

Heme-positive urine dipstick:
 Confirm by microscopic examination
 False positive: #3 RBCs/hpf,
  free myoglobin, free hemoglobin

Patient with HEMATURIA

A

B

C F

D E
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KIDNEY STONES
Ajay K. Singh, MBBS, FRCP

Kidney stone disease is a common cause of morbidity in 
the Western world. It affects 10%–20% of the popula-
tion and leads to hospitalization in 1 in 1000 individuals 
each year. More than 80% of kidney stones occur in white 
males. White males have a lifetime risk of stone formation 
approximating 20%. In contrast, the lifetime risk in white 
females is much lower—approximately 5%–10%. There 
is also clear racial preponderance of stone disease among 
whites. Blacks have an incidence rate of stone disease that is 
25% that of whites. The peak age of onset for kidney stone 
formation is 20–30 years. However, there is a high recur-
rence rate—as high as 50% in 5 years among white males.

Of the four types of kidney stones (Table 1), the most 
common are calcium-containing stones, which may be 
calcium oxalate, calcium phosphate, or mixed calcium 
oxalate/calcium phosphate stones. Magnesium ammo-
nium phosphate stones, also known as struvite stones, 
are observed mostly in association with an underlying 

urease-splitting bacterial infection of the urinary tract 
(e.g., Proteus spp). These stones often recur and are usu-
ally seen in patients with an associated anatomic abnor-
mality. Approximately 5%–10% of kidney stones are 
pure uric acid stones. These stones are usually observed 
in the context of hyperuricemia among patients with a 
gouty diathesis or a hematologic malignancy. Uric acid 
stones have a high recurrence rate. Cystine stones are 
rare. These stones are observed in patients with cystin-
uria, which results from an autosomal defect in the 
transport of cystine, ornithine, lysine, and arginine in the 
kidney and intestine.

The underlying risk factors for stone formation are incom-
pletely understood. The most important risk factors are the 
supersaturation of urine either by calcium oxalate and/or by 
uric acid and the pH of the urine (Table 2). The absence or 

(Continued on page 366)

Table 1 Frequency of Different Stone Types

Type %

Calcium 70–80
 Calcium oxalate 70
 Calcium phosphate !5
 Mixed calcium oxalate/phosphate !5
Magnesium ammonium phosphate (struvite) 10–20
Uric acid 5–10
Cystine !1

Table 2 Risk Factors for Kidney Stone Formation

•  Supersaturation of urine with solute (examples: hypercalciuria, 
hyperoxaluria)

•  Inadequate inhibition of stone formation (examples: hypocitraturia, 
reduced levels of urinary osteopontin)

•  Anatomic abnormalities (examples: pyelocalyceal diverticula, 
ureteropelvic junction obstruction, horseshoe kidney)

•  Diet (examples: high protein intake, excessive dietary sodium, low 
urine volume implicated in stone-belt area such as southeastern 
United States and Middle East)

•  Changes in urinary pH (examples: urinary tract infection from 
urease-splitting organism promotes alkaline urine)

•  Certain medication use (examples: acetazolamide by increasing urine 
pH and urine excretion of calcium; triamterene by crystallizing in 
urine and forming nidus for stone formation)
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Table 3  Diagnostic Workup of a Patient 
with a Kidney Stone

1. Identify the number, size, and location of stones
 a. Radiopaque stones can be seen by a plain abdominal x-ray
 b. Radiolucent stones can be detected by CT
2. Analyze stone’s chemical composition
 a. Strain urine (use a coffee fi lter for straining urine)
 b. Send stone to an experienced laboratory for stone analysis
3. Perform a metabolic workup
 a. Urinalysis and urine culture
 b. Blood chemistries
 c.  24-hour urine collection for volume, pH, calcium, phosphorus, 

sodium, uric acid, oxalate, citrate, cystine, and creatinine; collect 
at least two specimens to avoid variability

reduced level of urinary inhibitors of stone formation, such 
as citrate, also favors stone formation. The presence of a 
urinary infection from a urease-splitting organism is a key 
factor in struvite stone formation. The most common stones 
are calcium oxalate stones (most often calcium oxalate mono-
hydrate and dihydrate). Less than 5% of calcium-containing 
stones are composed of pure calcium phosphate (apatite or 
brushite, CaHPO4• 2H2O). The major cause of calcium 
stone formation is excessive urinary excretion of calcium 
(hypercalciuria). Hypercalciuria may occur with or without 
hypercalcemia (Table 3). Hypercalcemia enhances the renal 
fi ltered load of calcium and thus results in hypercalciuria. 
The most common etiology of hypercalcemia is primary 
hyperparathyroidism. Excessive parathyroid hormone (PTH) 
secretion causes hypercalcemia by stimulating increased re-
sorption of bone and stimulating increased renal synthesis 
of dihydroxycholecalciferol (activated vitamin D), which, in 
turn, stimulates intestinal absorption of calcium. Increased 
resorption of calcium by the intestine, through a PTH and 
vitamin D–independent pathway, has also been suggested, 
but the mechanism remains obscure. Hypercalciuria without 

hypercalcemia is observed in 60% of calcium stone formers.
The primary abnormality appears to be impairment in renal 
tubular resorption of calcium. Other less common etiologies 
for calcium-stone formation include hyperuricosuria, which 
occurs in about 10% of patients; hyperoxaluria; hypocitratu-
ria; and medullary sponge kidney.

(Continued on page 366)
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 A. The clinical presentation varies depending on the loca-
tion, size, and number of the stones. The majority of 
kidney stones occur in the upper tracts. The most com-
mon presentation is renal colic—the sudden onset of 
severe pain due to the presence of an obstructive renal 
or ureteral stone. Renal colic is typically spasmodic in 
character, lasting several minutes, typically localized to 
the fl ank, and often radiating down to the groin. Nau-
sea and vomiting frequently accompany renal colic. 
Renal colic often occurs in the middle of the night or 
early morning while the patient is sedentary, and its 
severity has been described as akin to or worse than 
childbirth. The severity of pain is a common cause of 
patients coming to the emergency department. Larger 
stones may present with painless obstruction or back 
pain. Stones that reach the ureterovesical junction of-
ten present with renal colic accompanied by urgency 
and frequency. Stones located in the calyces may be 
completely asymptomatic. The general appearance of 
a patient with renal colic is of someone writhing in 
excruciating pain, acting restless, and pacing about 
the room. The presence of fever usually heralds an 
accompanying urinary tract infection. Otherwise the 
physical examination may be completely negative.

 B. The laboratory evaluation should be comprised of a 
CBC; blood chemistries, including measurement of 
BUN and creatinine; and a urinalysis (Table 3). The 
presence of a urinary tract infection, particularly with 
pyelonephritis, will be associated with a leukocytosis. 
An elevated BUN and creatinine level suggest dehy-
dration and/or the presence of an obstructing stone in 
a patient with a single kidney or a bilateral obstructing 
stones. The urine usually demonstrates hematuria and 
pyuria. Assessment of urine pH is critical because an 
acid urine with a radiolucent stone will suggest a uric 
acid stone, whereas very alkaline urine (pH "8.0) sug-
gests an infection with a urease-splitting organism 
(e.g., Proteus, Pseudomonas, and Klebsiella spp.). The 
initial radiologic workup should include a KUB 

(kidney, ureter, and bladder) radiograph and an ultra-
sound or a noncontrast CT scan.

 C. The management of kidney stones can be divided into 
the management of the acute stone episode and, if the 
stone is nonobstructing, management of the prevalent 
stone medically and/or surgically, with an additional 
focus on prevention of further stones. Management of 
the acute stone episode rests on optimal pain control 
using parenteral narcotic agents, hydration, and uro-
logic consultation for potential removal of an obstruct-
ing stone. Medical management of a nonobstructing 
stone requires increasing fl uid intake to cause a urine 
output of "2 L/day, modifi cation in diet, treatment 
targeted at changing urinary pH, and strategies to pre-
vent further stones from forming. Surgical manage-
ment depends on the size, location, and number of 
stones. Surgical options include extracorporeal shock 
wave lithotripsy (ESWL) and percutaneous or trans-
urethral lithotripsy. General rules are that cystine 
stones, calcium oxalate monohydrate stones, are gener-
ally poorly broken up by ESWL and percutaneous or 
transurethral lithotripsy for removal are favored. How-
ever, other calcium oxalate stones, struvite and uric 
acid stones, are generally amenable to ESWL and ei-
ther percutaneous or transurethral routes for removal 
depending on the size and location of the stones.
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Initial visit with abdominal 
pain or renal colic

CBC
Urinalysis and culture
 chemistry panel
Renal ultrasound or noncontrast
 helical CT scan (ultrasound if
 patient is pregnant)

Stone confirmed

Ureteral stone
!5 mm

Renal or ureteral
stone "5 mm

Patient also has
urosepsis, anuria, or
renal failure

Conservative
management

Stone passes

Stone fails to
pass within 
2–4 wk

Nephrology referral

Urology referral
Urgent management if 
 septic or has renal 
 failure
Surgical options:
 ESWL
 Ureteroscopy
 Ureterorenoscopy
 Percutaneous
  nephrolithotomy

No stone

Patient with KIDNEY STONES

Pain control

A

B

C
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RENAL CYSTS AND MASSES
Ana R. Stankovic, MD, and Ajay K. Singh, MBBS, FRCP

 A. Hematuria, palpable abdominal mass, and fl ank pain 
are the most common clinical manifestations in a 
patient with a detectable renal lesion. The widespread 
use of ultrasound (US) and CT scanning has led to an 
increased detection of renal lesions. The chance of 
fi nding an incidental renal mass on CT scan is 33% for 
patients !50 years of age. With symptoms of hematu-
ria, palpable abdominal mass, or fl ank pain, the evalu-
ation should begin with an US and/or CT scan. The 
test sensitivity of a renal US to detect parenchymal 
masses is 79%. The renal US does not detect masses 
"5 mm in diameter. Therefore, a renal CT scan with 
contrast medium should be performed when visualiza-
tion is inadequate on the US; the mass is small ("1 cm 
in diameter); or US examination shows evidence of 
calcifi cations, septa, or multiple cysts.

 B. Most renal lesions are initially discovered on US. 
US criteria for the classifi cation of simple renal cyst 
include: (1) spherical or ovoid shape; (2) absence of 
internal echoes; (3) presence of a thin, smooth wall 
that is separate from the surrounding parenchyma; and 
(4) enhancement of the posterior wall, indicating 
US transmission through the water-fi lled cyst. If all of 
these criteria are satisfi ed and the patient is asymptom-
atic, no further evaluation of the cyst is necessary 
because the likelihood of a malignancy is very small. 
Simple renal cysts are the most common renal masses, 

occurring in 50% of patients !50 years of age. Symp-
tomatic patients with the same US fi ndings should 
undergo CT scanning with contrast. The “gold stan-
dard” for evaluating renal masses requires CT images 
"5 mm in thickness before and after contrast is given. 
The criteria for diagnosing a benign cyst on CT scan 
include: (1) a homogeneous attenuation value near that 
of water, (2) no enhancement with IV contrast mate-
rial, (3) no measurable thickness of the cyst wall, and 
(4) smooth interface with renal parenchyma. MRI is 
typically used to evaluate patients with indeterminate 
lesions. MRI does not detect calcifi cations. The suspi-
cion for malignancy should be raised if the benign 
criteria are not met, calcifi cation is present within 
a cyst, or repeat studies show an enlarging lesion. 
CT scan has a sensitivity of 94% for detection of renal 
parenchymal masses, but MRI is statistically superior 
to CT scan in the correct characterization of benign 
lesions. If a cyst meets the criteria for being benign, 
periodic reevaluation is the standard of care. If the 
lesion is not consistent with a simple cyst, surgical 
exploration is recommended.

 C. Acquired renal cystic disease occurs in as many as 
90% of patients who receive dialysis for 5–10 years. 
The cysts develop as a consequence of chronic renal 
insuffi ciency and may be clinically apparent long 
before dialysis is instituted.

Normal Kidney
•  Each kidney measures 10–12 cm in length.
•  The renal parenchyma is usually isoechoic compared to the liver or 

spleen.
•  The renal sinuses are hyperechoic.
Hyperechoic Parenchyma Suggests “Medical Disease of the 
Kidneys”
•  Differential diagnosis includes acute or chronic glomerular nephritis, 

interstitial nephritis, acute rejection, and infi ltrative diseases of the 
kidney (lymphoma, amyloid, etc). Lymphoma most commonly shows 
rounded hypoechoic masses.

Renal Masses
•  90% of cysts are cortical.
•  Cysts become more prevalent with increasing age (in the elderly 1–5 

cysts in each kidney are common).
•  Simple cysts are smooth, walled structures with distinct anterior and 

posterior walls and no internal echoes. Posterior acoustic enhance-
ment is often seen.

•  Suspect malignant cysts if they are septated or nodular or have thick 
irregular walls. Thick septations also warrants suspicion of malignancy.

 Key Ultrasonographic Features of the Kidney in Health and Disease

•  Solid renal masses: 85% of renal masses are renal cell cancers.
•  Renal tumors may be hyperechoic or hypoechoic.
•  Approximately 10% of renal tumors are amorphous in appearance and 

have evidence of calcifi cation.
•  Lymphoma should be suspected if there are multiple hypoechoic 

masses; it is rarely observed as diffuse hypoechoic enlargement.
•  Leukemia can be observed either as multiple hypoechoic masses or as 

diffuse hypoechoic enlargement.
•  Metastatic disease is characterized by gross, diffuse, disorganized 

distortion.
•  Angiomyolipomas are benign tumors that are well circumscribed and 

very echogenic.
 •  80% are idiopathic.
 •  More common (#4) in women than in men.
 •  In association with tuberose sclerosis, are bilateral and multiple.
Renal Stones
 •  All types of stones produce acoustic shadow if !2 mm in size.

(Continued on page 370)
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B

Nephrocalcinosis Solid massCyst

Solitary cyst Cyst not solitary

US
CT
MRI

Fulfills criteria for 
benign cyst

Does not fulfill criteria 
for benign cyst

Simple renal cyst CT
MRI
Surgical exploration

Periodic reevaluation Consider:
Renal carcinoma
Cystademocarcinoma

Cont’d on p 371

Cont’d on p 371 Cont’d on p 371

Patient with RENAL LESION

A Flank pain
Palpable mass
Hematuria
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Malignancy and metastases can develop in a small 
percentage of cases. Screening of all dialysis patients by 
renal US is recommended after 3 years of dialysis at 
1- to 2-year intervals. Major clinical manifestations of 
acquired cystic disease include fl ank pain and hematu-
ria in association with rupture of hemorrhagic cysts into 
the urinary tract or into the perinephric region. Cysts 
often resolve after successful renal transplantation.

 D. Autosomal-dominant polycystic kidney disease 
(ADPKD) is the most common renal hereditary dis-
ease and affects 1 in 400–1000 live births. ADPKD 
is usually recognized in adults between the third and 
fourth decades of life. Adult polycystic kidney disease 
(PKD) causes renal insuffi ciency in 50% individuals 
by age 70 years and accounts for 10% of dialysis pa-
tients in the United States. ADPKD is caused by 
defective PKD1 gene on chromosome 16p in 85% of 
cases. A positive diagnosis requires (1) at least two 
cysts (unilateral or bilateral) in patients "30 years of 
age, (2) at least two cysts in each kidney in patients 
aged 30–59 years, or (3) four or more cysts in each 
kidney in patients !60 years. These age-specifi c data 
have been developed in reference to PKD1 patients. 
Pathology of ADPKD is characterized by massive en-
largement of the kidneys secondary to cyst growth and 
development. The liver also contains cysts in about 
40% of patients with ADPKD. Arterial aneurysms of 
the circle of Willis are found in about 10% of patients. 
Diagnosis by US is straightforward in advanced disease 
but may be less reliable in the early stages. CT scan 
and MRI are more informative, and genetic testing 
may be required when greater certainty is needed for 
ADPKD diagnosis.

 E. Medullary cystic kidney disease is a rare autosomal-
dominant cystic disease characterized by normal- to 
small-sized kidneys. When cysts are found, they are 
located at the corticomedullary junction and in the 
medulla. Diagnosis relies on clinical features with a 
thorough family history. CT scan is the most sensitive 
test for cyst detection. The fi rst signs are inability to 
concentrate the urine and salt wasting, leading to 
polyuria and polydipsia. Medullary cystic disease pro-
gresses inevitably to end-stage renal disease (ESRD) 
by the age of 20–40 years. Transplantation is the 
treatment of choice.

 F. Medullary sponge kidney usually is not diagnosed be-
fore the fourth or fi fth decade of life, when patients 
have secondary calcifi cations with passage of urinary 
stones or frequent urinary tract infections. This is a 

benign disorder with incidence of 1 in 5000 in the gen-
eral population. The diagnosis is made by IV urography, 
which shows irregular enlargement of the medullary 
and interpapillary collecting ducts bilaterally. There is 
no specifi c therapy for medullary sponge kidney dis-
ease. The patients should be advised to excrete !2 L of 
urine per day and may benefi t from a thiazide diuretic 
for hypercalciuria, allopurinol for hyperuricosuria, or 
potassium citrate for hypocitraturia.

 G. Renal cell cancer occurs at a rate of 7.5 cases per 
100,000 population annually. It accounts for !80% of 
renal malignancies in adults and occurs more often in 
men than in women. Risk factors for renal cell carci-
noma are smoking, chemicals such as cadmium and 
nitroso hydrocarbons, acquired cystic disease in ESRD, 
and Hippel-Lindau disease. Patients may present with 
hematuria, abdominal mass, fl ank pain, fever, weight 
loss, or vericocoele, but many patients are asymptom-
atic until the disease is advanced. Laboratory fi ndings 
include anemia or erythrocytosis, hepatic dysfunction, 
and hypercalcemia. CT scan with radiographic contrast 
is currently the most widely available, sensitive, and 
accurate nonoperative method available for making a 
presumptive diagnosis of renal cancer and its staging. 
Nuclear MRI is used over CT scanning (1) when de-
tecting tumors in regional lymph nodes and extension 
into the renal veins and inferior vena cava, (2) in pa-
tients with radiographic contrast allergy, and (3) when 
CT results are equivocal. For patients without distant 
metastases the treatment of choice is radical nephrec-
tomy. The average survival of patients with metastases 
is only 6–9 months. Postoperative adjuvant radiation, 
hormonal therapy, and chemotherapy are not proven 
to prolong survival.
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METABOLIC ACIDOSIS
Ajay K. Singh, MBBS, FRCP

 A. Metabolic acidosis is characterized by a primary de-
crease in the serum bicarbonate concentration, which 
is a result of depletion of bicarbonate or by endoge-
nous consumption of bicarbonate to buffer exogenous 
or endogenous generation of acid. Metabolic acidosis 
can be subdivided into elevated anion gap (AG) 
or normal AG acidosis (Table 1). Renal tubular acidosis 
(RTA) is a classical cause for a normal AG metabolic 
acidosis (Table 2). In proximal RTA the primary defect 
is impaired reabsorption of bicarbonate by the proxi-
mal tubule. It frequently is associated with defective 
phosphate, glucose, urate, and amino acid resorption. 
With distal RTA, the primary defect is an inability to 
maximally acidify the urine. Type III RTA is a combi-
nation of type I and type II RTA. Type IV RTA is char-
acterized by impaired urinary acidifi cation because of 
hypoaldosteronism. An elevated AG acidosis may oc-
cur commonly as a complication of a systemic illness. 
The AG is equal to the difference between the plasma 
concentrations of the measured plasma cation (i.e., 
Na!) and the measured anions (i.e., chloride [Cl"], 
HCO3

"). AG calculation # (Na!) " ([Cl"] ! [HCO3
"]). 

The normal AG is 8"16 mEq/L, with an average value 
of 12. Causes of a high AG, lactic acidosis, ketoacidosis, 
renal failure, and ingestions are salicylate, methanol or 
formaldehyde (formate), ethylene glycol (glycolate, 
oxalate), paraldehyde (organic anions), sulfur (SO4

"), 
phenformin/metformin, and pyroglutamic acidemia 
(5-oxoprolinemia). The mnemonic MUDPILES is 

popular: M—methanol; U—uremia; D—diabetic ke-
toacidosis (DKA), AKA; P—paraldehyde, phenfor-
min; I—iron, isoniazid; L—lactic (i.e., CO, cyanide); 
E—ethylene glycol; and S—salicylates.

 B. The clinical features of metabolic acidosis are nonspe-
cifi c. The most common manifestation is hyperventila-
tion because the respiratory center in the brainstem is 
stimulated to compensate for the acidosis. At its most 
severe, patients report air hunger. Severe metabolic 
acidosis may also be associated with hemodynamic in-
stability—a problem most frequently encountered in 
the intensive care unit. Other manifestations of meta-
bolic acidosis refl ect the underlying cause or trigger 
(e.g., diarrhea, DKA, drug ingestion). The diagnostic 
approach pivots on the measurement of serum electro-
lytes, BUN, creatinine, and an ABG level. A low serum 
HCO3

" and a pH $7.40 on ABG analysis confi rm met-
 abolic acidosis. The AG should be calculated to help 
with the differential diagnosis of the metabolic acidosis 
and to diagnose mixed disorders. A high-AG acidosis is 
present if the AG is %10–12 mEq/L, and a non-AG 
acidosis is present if the AG is $10"12 mEq/L. If the 
AG is elevated, the osmolar gap should be calculated 
by subtracting the calculated serum osmolality from 
the measured serum osmolality. (Ethylene glycol and 
methanol poisoning increase the AG and the osmolar 
gap.) In the case of an increased AG, the ratio of AG 
and HCO3

" should be calculated (&:&). A &:& $1 
suggests mixed normal-AG and high-AG acidosis; an 
&:& %2 suggests coexisting metabolic alkalosis. In-
creases in AG may be observed in nonacidotic states, 
such as metabolic alkalosis and respiratory alkalosis; 
however, increases in AG beyond 3–5 mEq/L are un-
usual. Assessment of the urinary anion gap (UAG) can 
also be helpful in diagnosis. The urine anion gap 
(UAG) # (UNa ! UK) " UCl. The UAG is normally 
positive (range: 30–50). A negative UAG suggests renal 
excretion of unmeasured cation (e.g., NH4

!; an extra-
renal acidosis). A positive UAG suggests minimal renal 

Table 1 Causes of Metabolic Acidosis

Normal Anion Gap
GI
 Diarrhea
 Ureteroileostomy
Renal
 Renal tubular acidosis
 Aldosterone defi ciency (hyporeninemic hypoaldosteronism)
Drugs
 Ammonium chloride
 Lysine or arginine hydrochloride
Elevated Anion Gap
Diabetic ketoacidosis
Alcoholic ketoacidosis
Starvation ketoacidosis
Lactic acidosis
Toxic ingestion
 Methanol
 Ethylene glycol
 Salicylates
 Paraldehyde
Renal failure

Table 2 Key Features of Renal Tubular Acidosis

RTA Type Urine pH Serum Potassium

Type I RTA (distal) %5.5 Normal limits or 
decreased

Type II RTA (proximal) $5.5 Decreased
Type IV RTA 
 (hyporeninemic 
 hypoaldosteronism)

$5.5 Increased
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Check ABG
Check blood chemistries

Metabolic acidosis suspected
Serum bicarbonate $20 mEq/L

Anion gap

High anion gap Low anion gap

Methanol
Uremia
DKA/alcoholic
Paraldehyde
Isoniazid
Lactic acidosis
Alcohol/ethylene glycol
Salicylates

Hyperalimentation
Acetazolamide
Renal tubular acidosis
Diarrhea
Ureteropelvic shunt
Posthypocapnia
Spironolactone

Patient with Suspected METABOLIC ACIDOSIS

A

B

Confirm acidosis
Winter’s formula
Delta/Delta

Initiate treatment if pH $7.1

Winter’s formula:
 PCO2 # (1.5 ' HCO3

") ! 8.
 & $1 suggests mixed normal-AG
 and high-AG acidosis; 
 &:& %2 suggests coexisting 
 metabolic alkalosis.

C

D

excretion of unmeasured cation (e.g., NH4
!). Causes 

include proximal RTA type II, distal RTA or type I, or 
type IV RTA. Other tests can be performed, including 
a screen for toxins (e.g., ethylene glycol, salicylate) and 
tests for metabolic disorders (e.g., ketoacidosis, lactic 
acidosis) that are known to elevate the AG.

 C. Lactic acidosis can be classifi ed as type A, which occurs 
as a consequence of tissue hypoxia from tissue hypo-
perfusion or reduced arterial oxygen content. The 
second category is type B, which does not refl ect tissue 
hypoxia. The most common category is type B1—from 
sepsis, hepatic failure, renal failure, diabetes mellitus, 
cancer, malaria, or cholera. The second category is 
type B2 from drugs or toxins (e.g., acetaminophen, 
ethanol, salicylates, and ethylene glycol). The third 
category is type B3, refl ecting strenuous muscular 
exercise, grand mal seizures, and d-lactic acidosis. The 
clinical presentation of lactic acidosis refl ects the un-
derlying etiology (e.g., sepsis or drug ingestion).

 D. Treatment of metabolic acidosis depends on the under-
lying cause and the severity of manifestations. A general 
rule is that treatment should be initiated if the pH is 

$7.1, especially when associated with hemodynamic 
instability. In patients with chronic metabolic acidosis, 
such as a patient with RTA, oral repletion with sodium 
bicarbonate is usually suffi cient. The HCO3

" defi cit can 
be calculated by using the following equation: HCO3

" 
defi cit # defi cit/L (desired serum HCO3

" " measured 
HCO3

") ' 0.5 ' body weight (volume of distribution 
for HCO3"). Sodium bicarbonate can be administered 
intravenously.
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METABOLIC ALKALOSIS
Ajay K. Singh, MBBS, FRCP

 A. Metabolic alkalosis is characterized by a primary in-
crease in the serum bicarbonate concentration. This 
occurs because of a loss of H! from the body or a gain 
in HCO3

". In its pure form, it manifests as alkalemia 
(pH #7.40). As a compensatory mechanism, meta-
bolic alkalosis leads to alveolar hypoventilation with 
an increase in arterial carbon dioxide tension (Paco2), 
which diminishes the change in pH that would other-
wise occur. Metabolic alkalosis is the most common 
acid-base disturbance observed in hospitalized pa-
tients, accounting for approximately 50% of all acid-
base disorders. Common causes of a metabolic alka-
losis are shown in Table 1. Urinary chloride 
concentration provides a useful paradigm for classifi -
cation of patients because it represents a convenient 
measure of extracellular volume. Clinical manifesta-
tions are summarized in Table 2.

 B. Pathophysiology of metabolic alkalosis should be consid-
ered in two phases—initiation and maintenance. Meta-
bolic alkalosis is induced by virtue of a loss of acid, gain 
of alkali, or the effects of a contracted extracellular fl uid 
compartment (increasing the bicarbonate concentra-
tion). Whenever a hydrogen ion is excreted, a bicarbon-
ate ion is gained into the extracellular space. Examples of 

loss of acid include vomiting, nasogastric (NG) suction, 
and aldosterone-mediated secretion of hydrogen ions in 
the collecting duct (e.g., in primary hyperaldosteronism). 
Gain of alkali may be observed in patients administered 
alkali in excess of the kidney’s excretory capacity. Con-
traction alkalosis is most frequently observed in patients 
treated zealously with diuretics or in patients with 
chloride-rich diarrhea. The maintenance of metabolic 
alkalosis is infl uenced by renal hypoperfusion (e.g., in 
patients who are volume depleted) that results in sec-
ondary hyperaldosteronism and thus distal nephron se-
cretion of hydrogen ions. Other important factors in-
clude chloride depletion from either GI or renal loss of 
chloride. Chloride depletion enhances bicarbonate reab-
sorption through stimulation of the renin-angiotensin-
aldosterone system and by inhibition of bicarbonate se-
cretion by the chloride/bicarbonate exchanger.

 C. Diagnostic approach to metabolic alkalosis:
1.  Establish the presence of metabolic alkalosis and 

assess whether the secondary (compensatory) 
physiologic response is appropriate.

2.  Identify the underlying cause that precipitated 
alkalosis.

3.  Assess the factors responsible for maintaining alkalo-
sis, such as extracellular volume depletion. The treat-
ment of a metabolic alkalosis depends on identifying 
and repairing the underlying cause (e.g., repairing 
the volume, discontinuing NG suction, or stopping 
diuretic therapy).

 D. The treatment of metabolic alkalosis comprises general 
therapy based on the severity of the alkalosis and more 
specifi c therapy based on the underlying initiating 
cause of the metabolic alkalosis.

General therapy: Treatment of asymptomatic pa-
tients with a mild to moderate alkalosis (pH 7.45–7.6) 
should involve volume repletion; if necessary, the use of 
acetazolamide (250–500 mg bid or tid) to cause an alka-
line urine rich in bicarbonate may be suffi cient. For 
patients with more severe metabolic alkalosis (pH 
#7.60) or those who are symptomatic, hydrochloric 
acid infusion may be necessary. This is usually adminis-
tered as a 0.1–0.2 M HCl solution into a large vein.

Specifi c therapy: This should be determined by 
whether the patient has a “chloride-responsive” or “chlo-
ride-resistant” alkalosis. Chloride-responsive alkalosis in 
the setting of volume depletion is best treated with IV  
infusion of isotonic sodium chloride solution. However, 
chloride-responsive alkalosis in edematous states such 
as congestive heart failure usually necessitates more 

Table 1 Causes of Metabolic Alkalosis

Chloride-Sensitive Alkalosis (urinary chloride $20 mEq/L)
Vomiting
Nasogastric suction
Diuretic use
Posthypercapnic
Chloride-Resistant Alkalosis (urinary chloride #20 mEq/L)
Diuretic use
Bartter’s syndrome
Potassium depletion
Milk-alkali syndrome

Table 2 Clinical Manifestations of Metabolic Alkalosis

Neuromuscular
Twitching
Muscle spasm
Positive Chvostek’s and/or Trousseau’s sign
Confusion
Lethargy
Seizure activity
Coma
Ventilatory Depression
Hypoxemia in patients with preexisting cardiopulmonary disorders
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Metabolic alkalosis characterized
by serum bicarbonate #24 mEq/L

Check ABG
Check blood chemistries

Confirm alkalosis
Use formula
Delta/Delta

Check urine chloride

Chloride-sensitive alkalosis
(urine chloride $20 mEq/L)

Chloride-resistant alkalosis
(urine chloride #20 mEq/L) 

GI causes: vomiting, NG suction,
 chloride-wasting diarrhea, villous
 adenoma of colon
Renal causes: diuretic use, poorly 
 reabsorbable anion (carbenicillin,
 penicillin)
Posthypercapnia
Cystic fibrosis
Achlorhydria
Contraction alkalosis

Hypertensive patient: primary
 hyperaldosteronism, Cushing’s
 syndrome, Liddle’s syndrome,
 exogenous steroids, excess
 mineralocorticoid intake,
 glycyrrhizic acid
Normotensive patient:
 Bartter’s syndrome or Gitelman’s
 syndrome, hypokalemia

Metabolic alkalosis: 
 PCO2 % (0.7 & HCO3

") ! 21.
 ' $1 suggests mixed normal-AG 
 and high-AG acidosis; 
 ':' #2 suggests coexisting 
 metabolic alkalosis.

Patient with Suspected METABOLIC ALKALOSIS

A

B

C

D

vigorous diuresis (e.g., using a carbonic anhydrase in-
hibitor [e.g., acetazolamide] or a potassium-sparing 
diuretic [e.g., spironolactone, amiloride, triamterene]). 
In patients with a chloride-resistant metabolic alkalosis, 
if the patient has primary hyperaldosteronism, then 
surgical resection of the tumor and/or use of an aldoste-
rone antagonist spironolactone should be considered. In 
glucocorticoid-remediable hyperaldosteronism, meta-
bolic alkalosis and hypertension are responsive to 
dexamethasone.

In patients with Bartter’s syndrome and Gitel-
man’s syndrome, treatment of the metabolic alkalosis 

necessitates the use of potassium supplementation, 
potassium-sparing diuretics, NSAIDs, or angiotensin-
converting enzyme (ACE) inhibitors. In contrast, 
metabolic alkalosis in Liddle’s syndrome should be 
treated with amiloride or triamterene but not with 
spironolactone.
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HYPONATREMIA
Ajay K. Singh, MBBS, FRCP

Hyponatremia is defi ned as a plasma sodium level !135 
mEq/L (135 mmol/L) and is the most commonly encoun-
tered electrolyte abnormality in hospitalized patients 
(prevalence of approximately 2.5%). Acute or symptom-
atic hyponatremia can lead to signifi cant rates of morbid-
ity and mortality.

 A. Clinical features depend on the degree of hyponatremia 
and the rapidity with which they develop. An abrupt 
(over 24–48 hours) decrease in the sodium concentra-
tion may be associated with symptoms that range from 
mild anorexia, headache, and muscle cramps to signifi -
cant alteration in mental status, including obtundation, 
coma, or status epilepticus. The key diagnostic chal-
lenge is to clinically predict total body sodium content. 
Patients who are hypervolemic have increased total 
body sodium; patients who are euvolemic have normal 
body sodium; and patients who are hypovolemic have 
low body sodium. Hypovolemic hyponatremia develops 
as sodium (and free water) are lost and replaced by inap-
propriately hypotonic fl uids. Sodium can be lost through 
renal or nonrenal routes. Nonrenal routes include GI 
losses, excessive sweating, third spacing of fl uids (e.g., 
ascites, peritonitis, pancreatitis, burns), and cerebral 
salt-wasting syndrome. Euvolemic hyponatremia is char-
  acterized by normal total body sodium and a total body 
excess of free water. This occurs in patients who take in 
excess fl uids. The most common causes are psychogenic 
polydipsia, administration of hypotonic intravenously, 
and the syndrome of inappropriate antidiuretic hor-
mone secretion (SIADH). Hypervolemic hyponatremia 
occurs in patients with excessive total body sodium (e.g., 
with congestive heart failure).

 B. SIADH is characterized by maximally dilute urine in the 
face of hypoosmolality and hyponatremia. SIADH is the 
most common cause of normovolemic (euvolemic) hypo-
natremia and the most common cause of hyponatremia. 
SIADH is caused by an increase of arginine vasopressin 
(AVP) secretion resulting in impairment of water excre-
tion. AVP secretion in these patients is caused by a non-
physiologic release of AVP from the posterior pituitary or 
another ectopic source. The most common causes of SI-
ADH include neuropsychiatric and pulmonary disease, 
malignant tumors, major surgery (postoperative pain), 
and pharmacologic agents. Hyponatremia of 
SIADH can be explained by the inappropriate secretion 
of AVP. AVP or antidiuretic hormone (ADH) increases 
water resorption through the renal tubules in order to 

conserve water. A pathologic increase of AVP often 
leads to excessive retention of water. Renal free water 
excretion is impaired, whereas the regulation of sodium 
balance is unaffected. In addition, a high volume of water 
intake is required for signifi cant development of hypona-
tremia because a high level of AVP alone is usually insuf-
fi cient to produce hyponatremia. Malignancies may se-
crete AVP. Also, tumors may cause SIADH secretion by 
interfering with the normal osmoregulation of AVP secre-
tion from the neurohypophysis through direct invasion of 
the vagus nerve, metastatic implants in the hypothalamus, 
or some other more generalized neuropathic changes. 
Many drugs may also increase production of AVP either 
directly or indirectly by acting on the kidneys. Examples 
include chlorpropamide, clofi brate, carbamazepine-
oxcarbazepine, vincristine, nicotine, narcotics, and 
antipsychotic/antidepressant drugs. The most important 
diagnostic criterion for SIADH is the excretion of inap-
propriately concentrated urine ("300 mOsm/kg H2O) 
despite hypoosmolality and hyponatremia. The absence 
of any renal, adrenal, or thyroid abnormalities also is im-
portant. Appropriate renal response to hypoosmolality is 
to excrete the maximum volume of dilute urine (i.e., urine 
osmolality and specifi c gravity of !100 mOsm/kg and 
1.003, respectively). Patients with primary polydipsia will 
have an appropriate response to the water loading. An 
inappropriate renal response often implies AVP action on 
the kidneys. Patients with SIADH tend to be mildly vol-
ume expanded secondary to water retention and have a 
urine sodium excretion rate equal to intake (urine sodium 
concentration usually "40 mmol/L). Hypouricemia may 
be an accompanying fi nding because of the volume 
expansion (in contrast to hypovolemic hyponatremia). 
Evaluate for an underlying malignancy (SIADH may 
precede diagnosis of malignancy by several months). For 
treatment of mild hyponatremia, water restriction of 
1000 ml/day should be adequate. However, patient com-
pliance may be diffi cult because of the lengthy periods of 
water restriction that may be required. Pharmacologic 
agents that antagonize AVP action and maneuvers that 
increase solute excretion may allow patients with SIADH 
secretion to drink more water (e.g., demeclocycline). 
The recommended demeclocycline dose is between 
600 and 1200 mg/day with restoration of serum sodium in 
5–14 days without restricting water intake. Patients with 
cirrhosis require dosage adjustments because of fear of 
developing toxicity. For severe symptomatic hyponatre-
mia 3% hypertonic saline is recommended.
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Body Na: low

Measure urine Na concentration

Determine plasma
osmolality*

Assessment of extracellular fluid volume
by history and physical examination

Exclude renal failure, hypothyroidism,
and adrenal insufficiency

Body Na: normal Body Na: High

Patient with HYPONATREMIA

*Osmolality # 2 (Na$) $ Plasma glucose/18 $ BUN/2.8 mOsm/kg.

A

B

C

 C. The therapeutic strategy for hyponatremia is dictated 
by the underlying cause of the disorder. It is important 
to consider the presence or absence of symptoms, the 
duration of the disorder, and the risk of neurologic 
complication. It is ideal to raise the plasma sodium 
concentration by restricting water and increasing water 
loss. Ultimately, the goal of treatment is to correct the 
underlying disorder causing hyponatremia, if possible. 
Symptomatic hyponatremia always requires treatment 
regardless of severity of the hyponatremia. The issue of 
how rapid the correction is still of great controversy. 
For patients who are acute (!48 hours) and severely 
symptomatic, it is typically recommended to raise the 
sodium concentration no more than 1–2 mEq/L/hr for 
the fi rst 3–4 hours with a limit at 15 mEq/L but prefer-
ably at 12 mEq/L during the fi rst 24 hours with hyper-
tonic saline. Once symptoms have subsided, the rate of 
correction can be switched to water restriction. As long 
as the osmolality of the fl uid administered is higher 
than that of the level of plasma, sodium increases. The 
quantity of sodium required to increase the plasma so-
dium concentration by a given amount can be estimated 
by multiplying the defi cit in plasma sodium concentra-
tion by the total body water. The treatment of a patient 
with asymptomatic hyponatremia is less controversial. 
In patients with chronic hyponatremia, water restric-
tion alone is usually effective. A free water restriction of 
1000 ml/day is adequate to achieve negative water bal-
ance. In some patients, an even greater restriction of 
water intake may be necessary because this volume of 
restriction exceeds total renal and extrarenal water 
losses. The use of furosemide (40 mg/day) and high salt 
intake (200 mEq/day), an extension of the treatment of 

acute symptomatic hyponatremia to the chronic man-
agement of euvolemic hyponatremia, has also been 
reported to be successful.

  Patients with hypervolemic hyponatremia, secondary 
to heart failure or liver cirrhosis, are often asymptom-
atic. These patients require strict sodium and water 
restriction and correction of  any other electrolyte and 
metabolic alterations. Patients who have a hypovole-
mic type of hyponatremia may be treated with isotonic 
saline in an attempt to replete sodium and remove the 
hemodynamic stimulus for AVP release.

The most important complication in the treatment 
of severe hyponatremia is central pontine myelinolysis 
(osmotic demyelination syndrome). Demyelinating 
syndrome is most likely to occur in patients whose hy-
ponatremia is more chronic and is rapidly corrected 
once the adaptive process has set in. Diagnosis can be 
diffi cult with small lesions, but more extensive disease 
is associated with fl accid paralysis, dysarthria, and dys-
phagia. There is no specifi c treatment for this disorder, 
causing a high mortality and morbidity. Because the 
rate and magnitude of correction seem to play a critical 
role, it is important to adhere to the suggested rate of 
correction as stated previously.
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HYPERNATREMIA
Ajay K. Singh, MBBS, FRCP

Hypernatremia is defi ned as a plasma sodium !145 mmol/L. 
There is a direct relationship between mortality and increas-
ing plasma sodium. The levels of plasma sodium that are 
!180 mmol/L carry the highest mortality. Patients who are 
susceptible are often those who have limited access to water. 
Commonly, the elderly who are physically incapacitated or 
very young infants are at an increased risk.

 A. Hypernatremia is usually caused by derangement of 
the cranially mediated neurohormonal control of renal 
concentrating mechanism (central diabetes insipidus 
[DI]) or secondary to parenchymal kidney problems 
(nephrogenic DI) or by losses of free water from other 
sources. Also needed is the absence of an intact thirst 
mechanism. In hypernatremia, the hyperosmolar envi-
ronment causes water to shift from the intracellular 
compartment to the extracellular compartment and 
causes overall brain cellular volume reduction. The 
major symptoms of hypernatremia are neurologic and 
include altered mental status, weakness, neuromuscu-
lar irritability, focal neurologic defi cits, and occasionally 
coma or seizure. The severity of the symptoms depends 
on the amount of time it takes for the condition to de-
velop. Acute hypernatremia is usually associated with 
more severe symptoms. These symptoms may include 
anorexia, restlessness, nausea and vomiting, altered 
mental status, lethargy or irritability, twitching, ataxia, 
hyperrefl exia, stupor, and/or coma. Hypernatremia that 
develops over a long period (chronic hypernatremia) 
gives the adaptive mechanisms (uptake of myoinositol) 
of the brain a chance to adjust and typically is better 
tolerated and less symptomatic. Patients are likely 
to complain of thirst and often have signs of volume 
depletion.

DI results in a decrease of arginine vasopressin 
(AVP) or a decrease in its action on the end organ. DI 
usually results in the production of abnormally large 
volumes of dilute urine (!50 ml/kg body weight) with 
a low osmolality ("300 mmol/kg). Primary DI can be 
classifi ed into central, nephrogenic, and gestational 
types. Signs and symptoms are variable depending on 
the degree and severity of disease. Polyuria, enuresis, 
and/or nocturia are characteristic. Patients who have 
intact thirst mechanisms will also be polydipsic. Signs 
of dehydration and hypernatremia do not develop un-
less fl uid intake becomes restricted. Secondary causes 
of DI generally develop in patients in whom AVP se-
cretion is inhibited as a response to excessive fl uid in-
take. DI can be classifi ed as central DI (neurohypo-
physeal DI, neurogenic DI, or pituitary DI), which is 

caused by a defi cient secretion of AVP, which may be 
congenital, genetic, or acquired. The genetic form is 
often transmitted by autosomal-dominant transmission 
but less commonly is transmitted as an X-linked reces-
sive pattern. The common mutation is in the coding 
region of the AVP-neurophysin II gene that causes an 
accumulation of the mutant precursor and eventually 
results in the destruction of the neuron. The acquired 
form may be the consequence of neurohypophyseal 
destruction by disease or toxins. Nephrogenic DI can 
also be classifi ed into genetic, acquired, or congenital. 
Patients often have normal or increased secretion of 
AVP, but the kidneys are unresponsive to the secre-
tions. The genetic form is commonly transmitted by an 
X-linked recessive mutation in the coding region of the 
V2 receptor gene. Infection, toxins, and other heredi-
tary kidney diseases can disrupt concentrating ability 
to a point where the AVP becomes ineffective in the 
acquired form. As opposed to  patients with central DI, 
these patients often present as male infants who can-
not express thirst to the caregivers.
 Treatment of uncomplicated central DI comprises 
replacement of AVP with the synthetic analog DDAVP 
by either IV or SC route, nasal inhalation, or oral tablet 
for symptomatic relief. Decrease in urine fl ow is dose 
dependent and may vary based on the severity of 
symptoms. Chlorpropamide can treat patients with 
central DI who have excessive thirst. Hypoglycemia as 
a complication may result from decreased caloric in-
take or exercise. (Chlorpropamide is contraindicated 
in pregnancy because of uncertain teratogenicity.) 
Nephrogenic DI cannot be effectively treated with 
DDAVP as a result of end-organ insensitivity. Thiazide 
diuretics with amiloride and a low-sodium diet are 
recommended to reduce the symptoms. Indomethacin 
can also be effective in some patients.

 B. Severe dehydration and hypernatremia may ensue as a 
result of increased secretion of urine without adequate 
replacement. Early intervention is often necessary to 
prevent complications such as convulsions and mental 
retardation. Gestational DI is often transient but may be 
severe until weeks after the delivery. The defi ciency of 
AVP during pregnancy largely results from the increased 
production of an N-terminal aminopeptidase produced 
by the placenta that metabolizes AVP. These patients of-
ten have subclinical defi ciency of AVP secretion in 
the nonpregnant state. The diagnosis of DI relies 
on documenting an increased 24-hour urine output 
(!3500 ml/kg in a 70-kg man) and a low urine osmolality 
("300 mOsm/kg) with persistent thirst. A key aspect of 
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the workup includes a fl uid deprivation test, which is 
often necessary to determine the type of DI. (A positive 
test characterizes an increase in the urine osmolality 
!300 mOsm/kg. Nephrogenic DI can be diagnosed by 
administration of desmopressin [DDAVP] with an in-
crease in the urine osmolality !300 mOsm/kg.) MRI may 
be useful in visualizing the pituitary and hypothalamus to 
demonstrate abnormalities.

 C. The treatment goals for hypernatremia are to stop on-
going water loss by treating the underlying cause and 
to correct the water defi cit. Water replacement is es-
sential in a patient who is hypovolemic. The amount of 
fl uid defi cit can be calculated by the equation:

water defi cit # 
([plasma Na$] % 140)/140 & total body water

Alternatively, the following formula can be used:

water defi cit # 
[(plasma Na$/140) % 1 ] & total body water

where total body water in a patient with hypernatre-
mia caused by water loss is approximately 50% in men 
and 40% in women. Water defi cit should be corrected 
over 48–72 hours depending on severity and presenta-
tion. When calculating the rate of water replacement, 
ongoing losses should be taken into account, and the 
plasma Na$ concentration should be reduced by 
0.5 mmol/L per hour and by no more than 12 mmol/L 
over the fi rst 24 hours. The fl uid should be replaced by 
an oral route if possible, but if the patient is uncon-
scious, has an altered mental status, or is vomiting, the 
IV route is preferred with 5% dextrose in water or 
0.45% saline solution.

Body Na: low

Measure urine Na concentration

Determine plasma
osmolality*

Assessment of extracellular fluid volume
by history and physical examination

Body Na: normal Body Na: High

Urine Na !20 mmol/L Urine Na "20 mmol/L Urine Na !20 mmol/LUrine Na variable

Renal losses
 Diuretics
 Postobstructive
 Diureses
 Parenchymal 
  renal disease

Extrarenal losses
 Excessive sweating
 Burns
 Diarrhea

Hypertonic
 parenteral nutrition
Hypertonic saline
 or sodium
 bicarbonate
 administration

Renal losses
 Diabetes insipidus
Extrarenal losses
 Excessive sweating
 Diarrhea

Patient with HYPERNATREMIA

*Osmolality # 2 (Na$) $ Plasma glucose/18 $ BUN/2.8 mOsm/kg.

A

B

C
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HYPOKALEMIA
Kambiz Zandi-Nejad, MD

Total body potassium (K!) is estimated to be 3500 mmol. 
More than 98% of K! is intracellular, with the highest 
contents in skeletal muscle and liver cells. Therefore, 
a shift of relatively small amounts of K! to or from the 
intracellular pool can have a substantial effect on the 
extracellular and serum K! levels. The daily intake of 
potassium varies considerably, with an average daily in-
take of approximately 70–140 mmol in the United States. 
Despite this variation, the serum K! level is tightly main-
tained between 3.5 and 5.0 mmol/L. This is achieved 
through homeostatic mechanisms known as external and 
internal potassium balance. At steady state, the total daily 
intake in a healthy person is excreted primarily through 
the urine (approximately 90%–95%) and stool (approxi-
mately 5%–10%); this is known as external potassium 
balance. The rate of potassium excretion by the kidney is 
related primarily to the fl ow rate, intraluminal charge, and 
K! concentration in the cortical collecting duct (CCD) 
segment of the nephron. Kidneys require several hours 
before they can excrete the added potassium load.

The movement of potassium between intracellular and 
extracellular fl uids is also crucial in maintaining a tight serum 
K! level and is known as internal potassium balance. This 
shift is important because it is the fi rst line of defense when 
large amounts of potassium enter the circulation over a rela-
tively short period (e.g., following the ingestion of a meal 
high in potassium). Whereas the main route for potassium 
entrance and accumulation into the cells is Na-K-ATPase, 
the main exit mechanism is through potassium channels. The 
two major stimulants for the movement of potassium into the 
cells are insulin and agonists of the "2-adrenergic receptor.

Acid-base disorders can affect the serum K! concentra-
tion through both internal and external potassium balance; 
however, two general rules apply. In chronic acid-base 
disorders, the effect of external potassium balance is 
dominant. The effect of acidemia on internal potassium 
balance is stronger than that of alkalemia for any given 
change in pH, with this effect being limited primarily to 
nonorganic acidoses.

 A. Hypokalemia is defi ned as a serum K! level #3.5 
mmol/L and is one of the most common electrolyte 
disorders. It can be associated with either a decreased 
or a normal total body potassium content. It is impor-
tant to remember that the cause of hypokalemia can be 
multifactorial, with the involvement of more than one 
mechanism or etiology. Although the cause of hypoka-
lemia in the majority of cases is obvious from history, 
physical examination, and/or basic laboratory tests, 

hypokalemia that is not resolved by the proper initial 
intervention requires a more rigorous workup to detect 
and correct the underlying cause; simply replacing 
potassium will not be suffi cient.

 B. Look carefully for symptoms and signs such as muscle 
weakness and ECG changes (e.g., fl attened T wave, 
prominent U waves) suggestive of an impending emer-
gency requiring immediate treatment.

 C. Pseudohypokalemia is a condition in which a large 
number of abnormal leukocytes, seen mainly in patients 
with myelogenous leukemia, take up plasma potassium 
when the blood sample is kept at room temperature for 
a relatively long period.

 D. The history should include information about medica-
tions (particularly diuretics, laxatives, antibiotics such as 
certain penicillins and amphotericin B, chemotherapeu-
tic agents such as cisplatin, and "2-agonists), diet (e.g., 
potassium intake and supplements such as licorice, which 
has aldosterone-like effects), associated symptoms (e.g., 
diarrhea, vomiting, continuous gastric drainage, and pro-
fuse sweating), medical history, family history, and high-
stress conditions such as head trauma or myocardial in-
farction. Physical examination should be directed toward 
vital signs (blood pressure in particular), volume status, 
and signs of disorders associated with hypokalemia such 
as hyperaldosteronism and Cushing’s syndrome. Initial 
laboratory tests should include kidney function tests; 
electrolyte profi le, including calcium and magnesium; 
ABG; CBC; osmolality; and urinary pH, osmolality, cre-
atinine, and electrolyte profi le, including Na!, K!, and 
Cl-. In some cases, urinary Mg2! and Ca2! and plasma 
renin and aldosterone levels may also be helpful. Of 
note, low magnesium can enhance renal potassium ex-
cretion through a mechanism that is still unclear, and the 
magnesium level needs to be corrected along with the 
potassium levels.

 E. High levels of either exogenous or endogenous (e.g., 
following myocardial infarction and alcohol withdrawal) 
"2-adrenergic agonists are major causes of K! shift 
into the cells.

 F. Kidneys are unable to reduce the potassium excretion 
to zero, even in the case of no potassium intake. There-
fore, in the case of severe reduced intake (e.g., almost 
no potassium intake with a diet of tea and toast), kid-
neys will continue to excrete low levels of potassium 
(usually #10 mmol/L) and hypokalemia will eventually 
ensue. This is, however, not common, because it re-
quires a virtually potassium-free diet of relatively long 
duration.

(Continued on page 382)
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 G. The main route of extrarenal potassium loss is the 
GI tract in the form of diarrhea or GI fi stulas. Although 
gastric fl uid contains potassium (6–8 mmol/L), hypoka-
lemia associated with vomiting or continuous gastric 
drainage mainly results from renal potassium loss in the 
setting of metabolic alkalosis and volume contraction. 
Sweat contains approximately 5–10 mmol/L of potas-
sium; therefore, hypokalemia may occur with profuse 
sweating. In patients with normal kidney function, ex-
trarenal K! loss is associated with a urinary K! loss 
of #15 mmol/day.

 H. The interpretation of renal excretion of potassium 
should be based on the serum K! level, such that renal 
potassium excretion should be minimal in the setting 
of hypokalemia.

 I. Transtubular potassium gradient (TTKG) is used to 
estimate the potassium concentration at the end of 
CCD. It is useful only if the osmolality of the urine 

exceeds that of the plasma and if the sodium concen-
tration in urine is at least 25 mEq/L. TTKG can be 
calculated from the following equation: 

Urine K!/plasma K!

Urine osmolality/plasma osmolality 

  Normal values for TTKG vary and depend on the 
serum K! levels; for hypokalemia, values are #2; for 
hyperkalemia, values are $6; and for normokalemia, 
any number is considered normal.
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HYPERKALEMIA
Kambiz Zandi-Nejad, MD

Please refer to the Hypokalemia chapter for a brief 
description of potassium homeostasis.

 A. Hyperkalemia is defi ned as serum K! "5.5 mmol/L. It 
is a potentially lethal disease requiring immediate at-
tention. The cause of hyperkalemia in a large group of 
patients is multifactorial, with medications and 
reduced renal function being the main contributors. It 
can be associated with either increased or normal total 
body potassium content and results from external or 
internal potassium balance disturbances, respectively.

 B. Indications for hospitalization of patients with hyperka-
lemia are not well defi ned. However, because of the 
potentially lethal consequences of severe hyperkalemia, 
it is recommended that all patients with hyperkalemia 
and ECG changes (including peaked T waves) be ad-
mitted and treated emergently. Moreover, given the 
limitations of ECG changes as a refl ection of cardiac 
toxicity, patients with severe hyperkalemia (K! "6.0 
mmol/L) should also be aggressively managed regard-
less of the ECG fi ndings. ECG changes of hyperkale-
mia include peaked symmetric T waves (tenting, most 
visible in precordial leads), fl attened P wave, prolonged 
PR interval, prolonged QRS duration, and a “sine 
wave” idioventricular pattern.

 C. Pseudohyperkalemia is a factitious increase in serum 
K! level caused by release of K! during or after veni-
puncture. The most common causes are fi st clenching 
or tourniquet use, hemolysis, severe thrombocytosis 
(usually platelet count #1 million), and severe leuko-
cytosis. Plasma potassium level will be helpful in dif-
ferentiating pseudohyperkalemia in patients with se-
vere leukocytosis or thrombocytosis. 

 D. History and physical examination should focus on the 
risk factors for renal failure, urine output, medications, 
diet and dietary supplements (e.g., salt substitutes have 
high potassium content), blood pressure, and volume 
status. Basic laboratory tests should include kidney 
function tests; electrolyte profi le; blood glucose level; 
osmolality; ABG; CBC and urinary pH, osmolality, 
creatinine, and electrolyte profi le, including 24-hour 
urine K!.

 E. Several medications can cause hyperkalemia by altering 
internal potassium balance favoring potassium exit 
from cells. Digoxin and similar compounds inhibit 

Na-K-ATPase and can be associated with hyperkalemia, 
particularly at supratherapeutic levels. Beta blockers, 
usually nonselective beta blockers, cause hyperkalemia 
in part by inhibiting cellular uptake. They can also inhibit 
renin and aldosterone release. Substances associated 
with hypertonicity such as hypertonic mannitol or even 
hypertonic saline can induce hyperkalemia through a 
“solvent drag” effect, such that potassium will follow the 
movement of water in response to osmotic gradient. 
Similarly, hyperglycemia can increase K! level; a 
reduced insulin level can further augment hyperkalemia. 
Of note, only nonorganic metabolic acidosis is associated 
with signifi cant hyperkalemia.

 F. Increased potassium load may be endogenous or ex-
ogenous. The common sources for exogenous potas-
sium are foods rich in potassium, food supplements 
rich in potassium, massive RBC transfusion, and use 
of potassium salts of medications (e.g., penicillin K or 
potassium phosphate). The common sources of en-
dogenous potassium are GI bleeding, hematomas, 
tissue necrosis (e.g., rhabdomyolysis), and tumor lysis 
syndrome.

 G. In the absence of evidence for increased potassium 
load or transcellular shift, decreased renal potassium 
excretion is the most common cause of hyperkalemia 
(occasionally reduced GI excretion of potassium [con-
stipation] in patients with advanced kidney disease can 
contribute to hyperkalemia).

 H. Transtubular potassium gradient (TTKG) is used to 
estimate the potassium concentration at the end of the 
cortical collecting duct (CCD). It is useful only if the 
osmolality of the urine exceeds that of the plasma and if 
the sodium concentration in urine is at least 25 mEq/L. 
TTKG can be calculated from the following equation:

 Urine K!/plasma K!

Urine osmolality/plasma osmo lality 

Normal values for TTKG vary and depend on the 
serum K! levels. For hypokalemia values are $2, for 
hyperkalemia values are >6, and for normokalemia any 
number is considered normal.

(Continued on page 386)
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 I. In the absence of advanced kidney failure and low 
urine fl ow, a TTKG value $5 is refl ective of decreased 
potassium secretion in CCD, which may result 
from either aldosterone defi ciency or resistance. 
Whereas an increase in TTKG value to "8 in response 
to 9'-fl udrocortisone (a mineralocorticoid) is sugges-
tive of aldosterone defi ciency, a lesser or no response is 
indicative of tubular resistance to aldosterone action.

 J. Hyporeninemic hypoaldosteronism is the most common 
form of hypoaldosteronism in adults. However, several 
medications are frequent contributors. Among them, 
potassium-sparing diuretics, NSAIDs, angiotensin-
converting enzyme (ACE) inhibitors, angiotensin II 
receptor blockers (ARBs), heparin and low molecular 
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weight (LMW) heparin, and beta blockers are more 
common. The usual presentation is in a patient with a 
mild degree of renal insuffi ciency and tubulointerstitial 
involvement. The level of hyperkalemia is usually dis-
proportionate to the degree of renal insuffi ciency. In 
many patients, it is associated with mild non–anion gap 
metabolic acidosis (a condition also known as type IV 
renal tubular acidosis [RTA]).
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HYPOMAGNESEMIA
Ajay K. Singh, MBBS, FRCP

Hypomagnesemia is defi ned as a serum magnesium (Mg!2) 
level "18 mEq/L (the reference range for serum magne-
sium level is 1.8–3.0 mEq/L). The prevalence of hypomag-
nesemia is likely underestimated because of the lack of a 
good test to predict total body Mg!2 status. Approximately 
10% of patients in the hospital and up to 60% of the patients 
in intensive care units are estimated to have hypomagne-
semia. Hypomagnesemia is often the result of renal or 
GI losses and may be related to loop diuretic use, other 
drug use, alcohol use, and chronic diarrhea. Cutaneous 
losses are thought to result from excessive sweating on ex-
ercise excretion and also may occur in patients with severe 
burn injury. IV fl uid therapy and volume-expanded states 
may also cause hypomagnesemia resulting from a dilu-
tional effect. Rarely, familial incidence has been reported, 
primarily in isolated familial hypomagnesemia, familial hy-
pokalemia, and familial hypomagnesemia-hypercalciuria.

 A. Patients with hypomagnesemia may be asymptomatic 
or have a number of clinical manifestations that could 
refl ect other electrolyte abnormalities. Multiple body 
systems can be involved, including the heart, neuro-
muscular system, or CNS. Cardiac symptoms include 
tachyarrhythmias, torsades de pointes, tachycardia, 
and fi brillation resistant to standard treatment but 
responsive to Mg!2 repletion. ECG changes refl ect 
abnormal cardiac repolarization with bifi d T waves, U 
waves, and prolongation of QT or QU interval. Neuro-
muscular symptoms are similar to those of hypocalce-
mia and include tremor, twitching, frank tetany, and 
positive Trousseau’s and Chvostek’s signs. CNS symp-
toms may include generalized, tonic-clonic, or multi-
focal motor seizures triggered by loud noises and can 
lead to sudden death. Nystagmus and Wernicke’s en-
cephalopathy may also be present. The key element in 
the diagnosis is to determine whether the hypomagne-
semia results from a decreased intake/absorption or 
increased losses. The workup should be composed of 
a 24-hour quantitative urinary Mg!2 excretion to dis-
tinguish increased versus decreased urinary excretion 
of Mg!2. Increased urinary excretion of magnesium in 

a patient with hypomagnesemia is invariably a result 
of renal wasting. However, decreased urinary excre-
tion is usually from renal conservation of magnesium 
in an attempt to restore Mg!2 equilibrium in the face 
of inadequate Mg!2 intake. Renal Mg!2 wasting can 
be seen in patients with defective sodium resorption 
(diuretic use), use of renal toxins (amphotericin B, 
cisplatin, aminoglycosides, pentamidine, cyclospo-
rine A), and osmotic diuresis (DM). Extrarenal losses 
may result from nutrition defi ciency (e.g., alcohol-
ism, protein-calorie malnutrition, parenteral nutri-
tion), decreased absorption (e.g., chronic diarrhea, 
intestinal malabsorption syndromes), and cutaneous 
losses (e.g., burn patients, marathon runners). Rarely, 
bone redistribution may occur in patients who have 
“hungry bone syndrome,” in which chronically ele-
vated parathyroid hormone (PTH) is corrected with 
parathyroidectomy.

 B. The treatment of asymptomatic magnesium defi ciency 
is controversial. Patients with hypomagnesemia and as-
sociated cardiac disease should receive magnesium 
supplementation to avoid the risk of developing digoxin 
cardiotoxicity. The underlying etiology of magnesium 
losses should be evaluated and treated appropriately. 
For unknown reasons, patients receiving parenteral 
nutrition have an increased demand for magnesium. 
Therefore, magnesium supplementation should be in-
creased to prevent further defi ciencies. Symptomatic 
magnesium defi ciency requires repletion to prevent 
complications such as seizure disorder and ongoing 
electrolyte imbalance. IV replacement is the route of 
choice for patients with IV access.
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HYPERMAGNESEMIA
Ajay K. Singh, MBBS, FRCP

Hypermagnesemia is defi ned as an increase of serum mag-
nesium (Mg+2) to !1.1 mmol/L (2.2 mEq/L; 2.6 mg/dl). Hy-
permagnesemia is relatively uncommon but can be seen in 
patients with acute renal failure (ARF) who are taking mag-
nesium-containing antacids, laxatives, enemas, or infusions. 
Acute rhabdomyolysis also is associated with hypermagne-
semia. Increasing age is an important risk factor for hyper-
magnesemia in individuals with apparently normal renal 
function and presumably refl ects the decline in glomerular 
fi ltration rate that normally accompanies old age. Mg"2 is 
effi ciently excreted through the kidneys. Even patients with 
chronic renal failure can develop an increased fractional ex-
cretion of magnesium in the remaining functional nephrons. 
Generally, the kidneys can maintain Mg"2 equilibrium un-
til the creatinine clearance falls below 20 ml/min. Despite 
declining renal function, patients with end-stage renal 
disease (ESRD) and ARF rarely develop hypermagne-
semia. Exogenous administration is usually necessary 
to cause signifi cant hypermagnesemia. Even in a pa-
tient with normal renal function, exogenous administra-
tion may cause toxicity. It is common for patients to have 
an enhanced absorption of Mg"2 as a result of infl amma-
tory disease, obstruction, or perforation of the GI tract. 
Other causes of hypermagnesemia include lithium thera-
py, metastatic disease to the bone, milk-alkali syndrome, 
familial hypocalciuric hypercalcemia, hypothyroidism, 
pituitary dwarfi sm, and Addison’s disease. The neurologic 
symptoms often result from the inhibition of acetylcholine 
release from the neuromuscular end plate by increased 
extracellular Mg"2 levels.

 A. Hypermagnesemia can be serious and potentially fatal. 
Lethargy, drowsiness, hypotension, nausea, vomiting, 
facial fl ushing, urinary retention, and ileus may be the 
initial symptoms observed when the serum Mg"2 level 
exceeds 4–6 mg/dl. If untreated, this condition may 
progress to fl accid skeletal muscular paralysis and hypo-
refl exia, bradycardia and bradyarrhythmias, complete 

heart block, and respiratory depression. Nonspecifi c 
ECG changes are often seen and may include pro-
longed PR intervals and increased QRS duration. Hy-
potension and cutaneous fl ushing may be the result of 
vasodilator effect and inhibition of norepinephrine re-
lease from sympathetic postganglionic nerves. Volun-
tary muscle paralysis and general smooth-muscle pa-
ralysis can cause the life-threatening complication of 
respiratory muscle paralysis and apnea. Coma and car-
diac arrest eventually may ensue in patients with severe 
Mg"2 toxicity.

 B. The withdrawal of the magnesium infusion is usually 
suffi cient to treat most cases of hypermagnesemia when 
the patient has normal renal function. Hydration should 
be initiated with saline diuresis and furosemide. Mg"2 
can be effi ciently cleared through the kidneys in a short 
amount of time. In patients who have severe complica-
tions that may require emergent treatment, administra-
tion of Ca"2 (1 g for 2–5 minutes of IV calcium chloride 
or calcium gluconate) may be useful. Patients who have 
ARF or ESRD may require dialysis against a low mag-
nesium bath. Generally, the expected change in serum 
Mg"2 after 3–4 hours of dialysis with a high-effi ciency 
membrane is approximately one third to one half the 
difference between the dialysate Mg"2 concentration 
and the predialysis serum ultrafi lterable Mg"2 level 
(estimated at 80% of total serum Mg"2). Peritoneal di-
alysis can also be used to effectively remove Mg"2 in 
patients who cannot tolerate hemodialysis.
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HYPOPHOSPHATEMIA
Lamioko Shika Pappoe, MD, and Ajay K. Singh, MBBS, FRCP

Phosphorus is a critical component of many cellular com-
pounds (e.g., phospholipids of the cell membrane, nucleic 
acid, adenosine triphospate [ATP], 2,3-diphosphoglycerate 
[2,3-DPG]) and plays a key role in an array of metabolic 
processes. Consequently it is under tight regulatory control. 
Serum levels of phosphate depend on dietary intake, intes-
tinal absorption, bone turnover, cellular shifts, and renal 
tubular handling. Homeostasis is maintained primarily by 
parathyroid hormone (PTH) and vitamin D. The total body 
phosphorus in a 70-kg adult is estimated to be 700 g: 85% is 
in the skeleton, 15% is in the soft tissue, and 0.1% is in the 
extracellular fl uid.

 A. Hypophosphatemia is defi ned as a plasma phosphate 
level !2.5 mg/dl. Causes of hypophosphatemia are 
shown in Table 1. Hypophosphatemia can occur when 
there are increased losses, decreased intake, or cellular 
shifts of phosphate. In order to delineate among the 
causes, it is important to obtain a thorough history, 
physical examination, and laboratory evaluation. Hypo-
phosphatemia secondary to decreased input occurs 

when there is decreased oral intake or intestinal ab-
sorption. Hypophosphatemia resulting from poor in-
take is uncommon, because phosphorus is plentiful in 
the diet. It can occur, however, when an individual has 
been chronically and severely malnourished. Malab-
sorption of phosphorus is often secondary to infl amma-
tory states, surgery, or diar rhea. The most common 
cause of hypophosphatemia is chronic alcoholism. 
Over 50% of the hospitalized alcoholics become hypo-
phosphatemic when they are unable to eat for a period 
of days or develop an alcohol withdrawal state. In-
creased renal clearance of phosphorus occurs in pri-
mary hyperparathyroidism, vitamin D defi ciency, vita-
min D–resistant and vitamin D–dependent rickets, 
hyperglycemic states, and oncogenic osteomalacia. 
There are acquired and hereditary conditions that lead 
to increased losses of phosphate. Intracellular shifts of 
phosphorus by insulin infusion can cause an abrupt fall 
in serum phosphorus, but this is usually transient and 
usually does not result in a profound defi ciency. Fi-
nally, cellular shifts can cause hypophosphatemia. This 
is most often seen with the administration of glucose 
or total parenteral nutrition (TPN) in malnourished 
patients. A rise in insulin causes phosphate to move 
to the intracellular compartment. Additionally, the 
increased anabolism leads to the formation of high-
energy phosphate bonds, further depleting phosphate 
levels. A similar mechanism is involved in hypophos-
phatemia resulting from insulin administration in treat-
ment of diabetic ketoacidosis (DKA) or hyperglycemic 
hyperosmolar nonketotic coma (HONK).

 B. The clinical manifestations of hypophosphatemia de-
pend on the severity and duration of low plasma 
phosphate levels. Patients with moderate hypophos-
phatemia (1.5–2.5 mg/dl) are generally asymptomatic. 
Those with severe hypophosphatemia (!1.5 mg/dl) 
can have metabolic encephalopathy, bone pain, or 
symptoms secondary to muscle dysfunction (de-
creased strength, rhabdomyolysis, cardiomyopathy, 
respiratory failure). Hypophosphatemic patients may 
also demonstrate hematologic abnormalities (hemoly-
sis secondary to decreased 2,3-DGP and ATP levels, 
leukocyte dysfunction, thrombocytopenia). When de-
ciding how to manage hypophosphatemia, it is impor-
tant to keep in mind that serum levels of phosphate 
do not necessarily refl ect total body stores. Hypo-
phosphatemia can occur when total stores are low, 
normal, or high. Clinically signifi cant hypophosphate-
mia tends to occur when there is a total-body defi cit 
of phosphorus.

Table 1 Causes of Hypophosphatemia

Increased Losses of Phosphate
Acquired
Hyperparathyroidism
Vitamin D defi ciency
Renal tubular disease
Extracellular volume expansion
Diuretics (acetazolamide, thiazides)
Osmotic diuresis
Renal transplant
Administration of bicarbonate
Corticosteroids
Hereditary
Fanconi’s syndrome
X-chromosome–linked hypophosphatemia
Autosomal-dominant hypophosphatemic rickets
Type 1 distal renal tubular acidosis
Redistribution of Phosphate
Acute respiratory alkalosis
Insulin administration in DKA or HONK
Refeeding of malnourished patients (alcoholics, anorexia)
TPN without phosphate administration
Hungry bone syndrome (after parathyroidectomy or thyroidectomy in
 the setting of osteopenia)
Increased cellular synthesis
Increased cellular metabolism
Oncogenic hypophosphatemic osteomalacia
Decreased Intake of Phosphate
Vitamin D defi ciency
Malabsorption
Alcoholism
Poor nutrition
Antacids containing Mg and Al
Diarrhea/steatorrhea
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 C. Phosphorus can be replaced orally or parenterally. Orally 
is considered safer. Oral therapies include phosphate-
containing salts (sodium phosphate or potassium phos-
phate) and dairy products (e.g., milk contains 1 mg/ml of 
phosphorus). Generally, for oral replacement, 60 mmol 
of phosphate per day in 3–4 divided doses of the prepa-
ration of choice, given over 7–10 days is suffi cient to 
correct moderate hypophosphatemia. Parenteral therapy 
is usually reserved for severe hypophosphatemia or for 
those who do not tolerate or respond to oral prepara-
tions. IV formulations include sodium phosphate and 
potassium phosphate. A common regimen is 2.5 mg/kg 
body weight of phosphate over 6 hours in severe hy-
pophosphatemia without overt clinical manifestations, 
and 5.0 mg/kg body weight over 6 hours in hypophos-
phatemic emergencies. Phosphate repletion can have 
side effects. When phosphate-containing salts are 
used, patients need to be followed closely for hyperna-
tremia, hyperkalemia, hyperphosphatemia, and volume 
overload. With oral salt supplements patients may have 

diarrhea. This can be avoided by administering divided 
doses. During parenteral repletion it is also important to 
monitor the calcium phosphate product. Overaggressive 
repletion can lead to metastatic calcium deposition and 
hypocalcemia.

In addition to correcting plasma levels of phospho-
rus, the underlying causes of hypophosphatemia need 
to be identifi ed and treated.
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CHOOSING A CHRONIC DIALYSIS MODALITY
J. Kevin Tucker, MD

Patients with chronic kidney disease (CKD) should be in-
formed of the possibility of progression of disease early in 
the course of their kidney disease. Specifi c preparation and 
education about dialysis and transplantation modalities, 
however, is usually reserved until the patient has reached 
stage 4 kidney disease (i.e., a glomerular fi ltration rate 
[GFR] of 15–29 ml/min).
 A. When the patient reaches stage 4 CKD, he or she 

should be presented with the range of renal replace-
ment options: preemptive transplantation if feasible; 
hemodialysis (HD), both in-center and home; and 
peritoneal dialysis (PD). The education of the patient 
regarding these options may occur in any of a number 
of settings. The physician may provide education in the 
course of a routine clinic visit. Alternatively, the physi-
cian may refer the patient to a dialysis nurse educator 
who may spend time with the patient and family mem-
bers discussing renal replacement options either in an 
individual session or as a part of a dialysis “options” 
class. PD is underused in the United States relative to 
HD. However, when patients are educated about both 
HD and PD and given a choice as to which modality to 
use, the percentage of patients choosing PD increases. 
Although studies comparing  HD versus PD in terms 
of hard outcomes such as mortality continue to gener-
ate controversy, there is consensus that patients who 
choose PD tend to be more satisfi ed with their treat-
ment and have a higher self-reported quality of life.

 B. Because renal transplantation is the best option for 
long-term renal replacement, patients with stage 
4 CKD should be evaluated for their suitability for 
renal transplantation (see Selection of Patients for 
Transplantation). The major source of morbidity and 
mortality in recipients of renal transplants is cardiovas-
cular disease; therefore, particular attention should be 
paid to screening and/or prevention of cardiovascular 
disease. If there are no medical contraindications 
to renal transplantation and there is a suitable living 
donor, the patient may be a candidate for preemptive 
renal transplantation.

 C. The patient with CKD being considered for PD should 
be evaluated for medical suitability for this dialysis 
modality. The key issues include the following:
(1)  Abdominal surgery: The major technical consider-

ation that may affect the decision to choose this 
modality is a history of major abdominal surgery. 
The presence of intraabdominal adhesions may 
adversely affect solute and fl uid transport across 

the peritoneal membrane, making PD technically 
diffi cult. However, newer laparoscopic surgical 
techniques for placement of PD catheters allow 
for visualization of the peritoneal space and simul-
taneous lysis of adhesions when they are identi-
fi ed.

(2)  Body habitus: Obesity is not itself a contraindica-
tion to PD; however, it does merit special consid-
eration. The patient who is morbidly obese may 
require placement of a presternal peritoneal cath-
eter (a catheter that has an extension allowing it to 
exit at the sternum) to reduce the risk of exit site 
infection. The patient who is obese should also be 
counseled about the risk of weight gain, develop-
ment of or progression to more diffi cult to control 
diabetes mellitus, and hyperlipidemia associated 
with PD.

(3)  Diabetes mellitus: Glycemic control often becomes 
more diffi cult when a patient with diabetes starts 
receiving PD. Control of blood sugars usually re-
quires a more intense insulin regimen using subcu-
taneous and/or intraperitoneal insulin and may 
require comanagement with the primary care pro-
vider or diabetologist. Poor glycemic control in the 
patient with diabetes is also a risk factor for im-
paired ultrafi ltration because of the diminished 
osmotic gradient between the blood compartment 
and the peritoneal compartment.

Because PD is a home-based, self-directed form of 
renal replacement, the patient who chooses this form 
of therapy must be able to learn the technique. For-
mal education is not a requisite; patients who are il-
literate have been successfully taught to perform PD. 
However, patients with cognitive impairment may not 
be able to master the technique. These patients may 
still be managed at home on PD if there is adequate 
social support at home, such as a spouse or family 
member who is trained to assist the patient in per-
forming dialysis.

 D. The evaluation of the patient with CKD for HD should 
include examination of the extremities for venous ac-
cess sites. The arteriovenous (AV) fi stula is the pre-
ferred dialysis access, and it may require 3–6 months 
for maturation. The nondominant arm is typically used 
for the fi rst dialysis access. In elderly patients, diabetic 
patients with small vessel disease, and patients who 
have no accessible veins, an AV graft may be necessary. 
If neither an AV fi stula or graft is feasible, a tunneled 
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catheter inserted into a central vein (internal jugular or 
subclavian vein) may be the only recourse. An AV fi s-
tula is preferred because of the substantially lower 
complication rate compared to either an AV graft or a 
tunneled catheter. These complications include throm-
bosis, infection, and mechanical failure. The patient 
should be instructed to avoid venipuncture and blood 
pressure measurements in that arm to preserve veins 
for access creation. The cardiovascular system should 
also be assessed for signs of heart failure. The patient 
who is volume overloaded and who also has signifi -
cantly impaired left ventricular function may have dif-
fi culty in reaching his or her dry weight because of 
HD-associated hypotension.

Patients undergoing HD have several options re-
garding the setting of the treatments. The most com-
mon scenario is a patient undergoing treatment 
in a freestanding outpatient dialysis unit. However, a 
hospital-based unit or HD at home are other potential 
possibilities.

 E. When the patient with CKD has been educated on 
renal replacement options and has reached a deci-

sion on a preferred modality, the patient should be 
referred to a surgeon with expertise in either vascu-
lar access for HD or PD catheter placement. The 
native AV fi stula will require 3–6 months for matura-
tion; thus, the patient should be referred at a mini-
mum of 6 months before the anticipated need to 
start HD. A PD catheter usually requires 2–3 weeks 
to heal. The patient who chooses PD should be seen 
preoperatively by the surgeon at least 2 months prior 
to initiation of dialysis.
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SELECTION OF PATIENTS 
FOR TRANSPLANTATION

Colm C. Magee, MD

The evaluation of the patient with chronic kidney disease 
(CKD) for transplantation should begin before initiation of 
dialysis. This allows preemptive transplantation if a living 
donor is available. Even if living donation is not feasible, 
early completion of the evaluation means that the patient 
can be listed for a deceased donor transplant as soon as 
dialysis is started. The initial evaluation must be thorough. 
The general purpose of the initial evaluation is, fi rst, to 
ensure that there are no medical, surgical, immunologic, 
or psychosocial contraindications to transplant; second, to 
extensively educate the patient as to the risks and benefi ts 
of transplantation; and third, to determine which type of 
kidney transplant(s) is best for the patient.

 A. A comprehensive history is essential, but one should 
focus on the following: cause of end-stage renal disease 
(ESRD), previous transplant history, comorbid ill-
nesses, social supports, and functional status. Certain 
conditions—such as primary focal glomerulosclerosis 
or nondiarrheal hemolytic uremic syndrome—can 
recur in the transplanted kidney, and very careful 
assessment is required of the risks versus benefi ts of 
transplantation in such cases. A comprehensive exami-
nation is also required but with focus on overall gen-
eral health (will this patient tolerate the stresses of 
transplant surgery and immunosuppression?), signs of 
decompensated heart or lung disease, and signs of 
peripheral vascular disease.

 B. Standard tests in all patients include ABO blood typing 
and human leukocyte antigen (HLA) tissue typing; 
CBC; chemistry panel; calcium; glucose; parathyroid 
hormone (PTH); chest x-ray (CXR); ECG; urinalysis; 
urine culture; and tests for exposure to HIV, hepatitis 
B, hepatitis C, cytomegalovirus, Epstein-Barr virus, 
and syphilis. Most patients require some form of non-
invasive testing for coronary artery disease. Those 
!50 years should be screened for bowel neoplasia by 
stool occult blood or colonoscopy. Women should be 
screened for breast and cervical cancer according to 
standard guidelines. Many centers check prostate-
specifi c antigen (PSA) in males !50 years.

 C. Contraindications to renal transplantation include any 
major morbidity that would be worsened by transplant 
or would lead to very short posttransplant survival, 

severe organ failure (e.g., liver or heart failure), recent 
cancer, severe obesity, signifi cant infection (e.g., active 
tuberculosis), and severe psychiatric illness or pre-
dicted noncompliance. Depending on the cancer, a 
recurrence-free period of 2–5 years is usually required 
before transplant is deemed safe.

 D. A current positive T-cell crossmatch (indicating the 
presence of noxious antibodies against class I HLA 
antigens of the donor) or incompatibility of the ABO 
blood group system between potential donor and 
recipient are both immunologic contraindications be-
cause of the very high risk of severe antibody-mediated 
rejection. In living donation, this problem can some-
times be circumvented by exchange programs or by 
neutralizing the noxious antibodies of the recipient.

 E. The kidney donor options must be carefully discussed 
with the patient. The best functioning transplants 
are those derived from living donors; however, many 
patients do not have suitable living donors and 
must remain on the waiting list for many years. Cer-
tain patients—typically those !60 years or people 
!50 years with diabetes—should be listed also for 
expanded criteria donor (ECD) kidneys. By defi ni-
tion, these kidneys have poorer survival than “regu-
lar” deceased donor kidneys. However, they are still 
associated with a survival benefi t as opposed to con-
tinuing dialysis.

 F. Because patients often wait many years on the list, the 
transplant center should review their overall medical 
status and suitability for transplant every 1–2 years. This 
is especially important in people with diabetes, who 
have such high incidence of cardiovascular disease.
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FEVER IN THE TRANSPLANT RECIPIENT
Colm C. Magee, MD

Fever in the transplant recipient is usually a sign of infec-
tion; hence, this review will focus on posttransplant in-
fections. When infections have been rigorously excluded, 
it may be appropriate to investigate for other causes of 
fever such as allograft rejection, drug reactions, or neopla-
sia. Transplant recipients presenting with fever or signs of 
infection must be investigated urgently. Often, a “tissue 
diagnosis” (e.g., bronchoscopy with lavage and biopsy) is 
useful and should be obtained quickly. Empiric antimicro-
bial therapy is usually required before results are fi nalized.

 A. It is useful to assess fever and infections according to 
the time period after kidney transplant. In the fi rst 
month or so, infections are broadly similar to those that 
affect any hospitalized surgical patient. Thus, bacterial 
infections (of wounds, urinary tract, or lungs) predomi-
nate. Note that patients frequently have indwelling 
foreign material such as bladder catheters, urinary 
stents, and central lines; these devices can become 
infected. Prevention of early infection involves meticu-
lous surgical technique. Treatment typically involves 
antibiotics and/or removal of infected foreign material. 
Of note, fever and mild allergic reactions to Thymo-
globulin or OKT3 are not uncommon. These can be 
prevented and treated with acetaminophen ! antihista-
mines ! steroids. Other less common nonmicrobial 
causes of fever include severe allograft rejection and 
deep venous thrombosis.

 B. From about the second to the sixth posttransplant 
month, the recipient is at relatively high risk of oppor-
tunistic infection because the recent cumulative dose 
of immunosuppression is high. However, “standard” 
infections of the lungs, urinary tract, and so on, may 
still occur (see earlier). Opportunistic infections may 
be viral (e.g., cytomegalovirus [CMV]), bacterial (e.g., 
pneumocystosis, nocardiosis), or fungal. Probably the 
most common are CMV infection and pneumocystosis. 
Symptomatic CMV infection is most common in CMV-
positive donor–CMV-negative recipient pairings but 
can occur when the donor or recipient or both were 
harboring CMV before transplant. Common features 
of CMV infection include fever, malaise, leucopenia, 
and hepatitis; signs of pneumonitis, colitis, or retinitis 
may also be present. Demonstration of CMV in whole 

blood (by specialized tests) and in infected tissue 
(by immunochemistry) confi rms the diagnosis. Treat-
ment involves IV ganciclovir or PO valganciclovir and 
reduction in immunosuppression. Pneumocystic cari-
nii pneumonia (PCP) usually presents with fever, mal-
aise, shortness of breath, cough, hypoxia, and infi ltrates 
on chest x-ray (CXR). Demonstration of the organism 
in induced sputum or lavaged/biopsied lung tissue 
confi rms the diagnosis. Treatment involves high-
dose sulfamethoxazole-trimethoprim (SMX-TMP co-
trimoxazole) and reduction in immunosuppression. 
Other opportunistic infections are similarly treated 
with specifi c antimicrobial drugs and reduction in im-
munosuppression.

 C. After the fi rst 6 months, the immunosuppressive load is 
lower and opportunistic infections become less common 
(although the risk is still somewhat increased). Thus, 
patients who present years after transplant with fever 
will often have infective causes similar to the general 
population. An important exception is the patient who 
receives late supplemental immunosuppression (e.g., 
Thymoglobulin for late acute rejection)—they are again 
at high risk of opportunistic infections.

Avoiding excess immunosuppression is vital to min-
imize infection. Many centers prescribe (1) antiviral 
drugs such as valganciclovir for 3–4 months to prevent 
CMV infection (if the donor or recipient were CMV 
positive) and (2) SMX-TMP for 6–12 months to pre-
vent PCP, urinary tract, and other bacterial infections.

 D. When allografts fail and the recipients resume dialysis, 
immunosuppression is usually weaned to zero. Occasion-
ally, this can lead to severe rejection of the failed 
allograft. Typical features are fever, allograft pain, and 
tenderness. Pyelonephritis must be excluded. The fever 
usually responds to steroids, but allograft nephrectomy is 
sometimes required.
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ACUTE HEADACHE
Santosh Kesari, MD

Acute headache is a chief complaint in as many as 5% of 
patients visiting emergency departments and a common 
problem in outpatient medicine; fortunately, however, most 
patients with acute headache have benign conditions. The 
diagnosis of acute headache can be challenging and should 
proceed in an orderly fashion. Crucial elements include a 
thorough history, supplemented by general medical and 
neurologic examinations and laboratory testing and neuro-
imaging in selected patients. An important fi rst step is to 
distinguish a primary from secondary headache. Several red 
fl ags suggest the possibility of secondary headache: sudden 
onset, worsening pattern, history of cancer or HIV, fever, 
focal neurologic symptoms, older age, or pregnancy.

 A. Patients with sudden onset of severe headache (“thun-
derclap”) and no history of head trauma require a full 
neurologic evaluation and a head CT scan to exclude 
a subarachnoid hemorrhage. Imaging can be negative 
in up to 15% of those with subarachnoid hemorrhage, 
so a lumbar puncture is required, regardless of the 
presence or absence of nuchal rigidity.

 B. Every patient with a recent history of head trauma who 
has focal neurologic complaints or fi ndings or has altered 
mental status should undergo neuroimaging. Those pa-
tients with no focal complaints and a normal neurologic 
examination can be observed and treated symptomati-
cally. However, if their condition deteriorates or if they 
fail to improve with conservative treatment, imaging is 
necessary.

 C. Sinusitis is an overdiagnosed cause of headache. The 
diagnosis of sinus headache should be made only in the 
context of recent upper respiratory illness, purulent 
nasal discharge, fever, and localized tenderness over 
the sinus area. Sinus radiography can confi rm the diag-
nosis but is seldom necessary for the initial evaluation 
and treatment.

 D. The most common category of headache in patients 
presenting to emergency departments is the nonmi-
grainous vascular headache secondary to systemic 
infection. These patients typically are febrile and 
have other signs and symptoms of systemic illness. 
The neurologic examination is normal, and there is 

no nuchal rigidity. Treatment should focus on the 
underlying illness and on symptomatic management 
of headache pain.

 E. In patients with no history of headache, a new headache 
may represent a fi rst migraine or tension headache. In 
the initial evaluation of suspected migraine, it is neces-
sary to perform a complete neurologic evaluation, often 
including neuroimaging. The role of hypertension in 
headache is not clearly understood, and it is probably 
overdiagnosed as a cause of headache. When diastolic 
blood pressure is !120 mm Hg, this may be the source 
of headache. Patients in pain from any cause may have 
elevated blood pressure. Therefore, exclude other 
causes of headache in patients with headache and high 
blood pressure.

 F. In individuals !50 years of age who have headache, 
exclude temporal arteritis as a cause. The headache 
may be unilateral or bilateral, and the temporal arteries 
are often thickened and tender. Accompaniments may 
include jaw claudication (pain on chewing food), visual 
symptoms (e.g., transient diplopia or transient blurring 
of vision), or transient focal neurologic episodes. It is 
important to make an early diagnosis to prevent the ir-
reversible visual loss that can occur from thrombosis of 
the ophthalmic artery. The ESR usually is elevated, but 
a temporal artery biopsy is diagnostic (although rela-
tively insensitive). Treatment consists of high-dose 
prednisone and should be started as soon as the diagno-
sis is suspected, even before biopsy is done.
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CHRONIC HEADACHE
Santosh Kesari, MD

Chronic headache is a common complaint (5% of the gen-
eral population) and, although benign, has a signifi cant 
negative impact on the quality of life of sufferers and on 
health care resource utilization. Many patients with chronic 
headache have comorbid illnesses that require concurrent 
evaluation and treatment, such as depression, dysthymia, 
bipolar disorder, anxiety, and fi bromyalgia.

 A. A careful history is the most important aspect in the 
evaluation of patients with headache because there are 
no diagnostic tests for most headache disorders. Impor-
tant aspects of the history include rapidity of onset, loca-
tion, the character and temporal pattern of the pain, 
symptoms of systemic illness, change in pattern of 
headache, and focal neurologic complaints. The medical 
context is crucial, including patient age, medical history, 
and risk factors for other illnesses. Imaging and diagnos-
tic studies maybe necessary to rule out causes of second-
ary headaches such as brain tumors, meningitis, and 
sinus disease. Sinus headache commonly causes facial 
pain, and prognosis is good if recognized and treated 
properly. Typically, pain is located in the forehead, bridge 
of nose, or cheeks and is usually of a dull-pressure quality 
and associated with nasal congestion. Sinus CT may be 
needed to rule out chronic bacterial sinusitis. A careful 
search for allergens or irritants should be done. Treat-
ment includes corticosteroid nasal spray, antihistamines, 
and antibiotics.

 B. Migraine headaches are more common in women 
(3 to 1), with onset before age 50 years and relatively 
high prevalence (as high as 12.6% in some populations). 
Classic migraine is a headache preceded by a focal neu-
rologic defi cit, usually lasting 15–30 minutes. The most 
common auras are visual, but sensory, motor, speech, or 
brainstem symptoms may occur. The headache is usually 
unilateral; throbbing in quality; and accompanied by 
nausea and/or vomiting, photophobia, and phonophobia. 

Migraines may have specifi c identifi able triggers in some 
patients, such as physical activity, stress, menstrual cycle, 
alcohol, and caffeine withdrawal. The headache pain 
may last hours to a few days.

 C. Individuals who have !3 migraines per month usually 
can be treated with abortive and symptomatic medica-
tions only. The most effective abortive agents are trip-
tans (selective serotonin agonists); isometheptene, usu-
ally in combination with dichloralphenazone; high doses 
of NSAIDs; or dihydroergotamine. Symptomatic medi-
cations include antiemetics, NSAIDs, mild tranquiliz-
ers, and narcotic analgesics.

 D. Patients with "3 migraines per month are candidates 
for prophylactic medications, including beta blockers, 
tricyclic antidepressants, calcium channel blockers, 
or anticonvulsants (valproic acid, topiramate). Each 
prophylactic agent should be given in adequate doses 
and for 3–4 weeks before its effectiveness can be 
determined.

 E. Cluster headaches are severe, unilateral (usually peri-
orbital), sharp, steady (not throbbing) pain episodes 
that are of relatively short duration (30–120 minutes). 
Classically, they are nocturnal, often awakening 
the patient from sleep, but may recur many times 
throughout a 24-hour period. They are more common 
in men (14 to 1), may be precipitated by alcohol inges-
tion, and are usually associated with autonomic 
symptoms (lacrimation, rhinorrhea, conjunctival injec-
tion, nasal congestion, forehead and facial sweating, 
ptosis, or miosis). The attacks occur in clusters, each 
cluster lasting 2 weeks to 3 months, with an average of 
2 months. Acute headaches can be treated with sumat-
riptan, ergotamine, and high-fl ow oxygen. Because of 
their severity, prophylactic therapy is recommended 
for all patients and includes verapamil, lithium, val-
proic acid, or, rarely, prednisone.

(Continued on page 406)
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 F. Medication-overuse headaches are very common. They 
arise from use of analgesics (acetaminophen or aspi-
rin), narcotics, ergotamine, or those combined with 
caffeine and minor tranquilizers. Chronic, daily over-
use causes a cycle of treatment and withdrawal that 
perpetuates and escalates the headache. Some patients 
require hospitalization during the withdrawal period 
for symptomatic treatment of the often severe with-
drawal headaches and the associated nausea, vomiting, 
and dehydration. An aggressive prophylactic treatment 
program may be necessary after withdrawal of analge-
sics. One of the most common such headaches is caf-
feine overuse, and slow tapering of caffeine is often 
extremely effective.

 G. Patients with ergotamine dependency have daily or 
almost-daily headaches alleviated only by ergotamine. 
When attempts to discontinue the ergotamine are 
made, a severe and protracted withdrawal headache 
occurs. Prophylactic medications usually are ineffec-
tive while the excessive ergotamine use continues. 
These patients usually require hospitalization. An ef-
fective treatment of the withdrawal headache consists 
of IV phenothiazines or metoclopramide and IV dihy-
droergotamine. Once the patient has been withdrawn 
from the ergotamine, institute an aggressive prophy-
lactic regimen.

 H. Tension headache has a lifetime prevalence of 69% in 
men and 88% in women. The pain level is mild to 

References

Bigal ME, Sheftell FD, Rapoport AM, et al. Chronic daily headache in a 
tertiary care population: correlation between the International Head-
ache Society diagnostic criteria and proposed revisions of criteria for 
chronic daily headache. Cephalalgia 2002;22(6):432–438.

Castillo J, Munoz P, Guitera V, et al. Epidemiology of chronic daily 
headache in the general population. Headache 1999;39(3):190–196.

Curioso EP, Young WB, Shechter AL, et al. Psychiatric comorbidity 
predicts outcome in chronic daily headache patients. Neurology 
1999;52(6):471.

Guitera V, Munoz P, Castillo J, et al. Quality of life in chronic daily headache: 
a study in a general population. Neurology 2002;58(7):1062–1065.

Ryan CW. Evaluation of patients with chronic headache (review). Am 
Fam Physician 1996;54:1051.

moderate, intermittent, and usually worse in the late 
afternoon, and it lasts for several hours. The location is 
typically bilateral and diffuse, often in a bandlike 
pattern across the forehead or the back of the head. 
Pain is described as tightness or pressure and associ-
ated with neck muscle tightness and often precipitated 
by emotional stress. There is rarely nausea, vomiting, 
photophobia, or phonophobia. Carefully search for 
aggravating or precipitating factors. Relaxation and 
biofeedback can reduce the severity and frequency of 
the headaches. Some patients may require prophylac-
tic medications such as muscle relaxants (tizanidine), 
tricyclic antidepressants, or beta blockers.
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TRANSIENT ISCHEMIC ATTACK 
AND STROKE EVALUATION

Sherry Chou, MD, and MingMing Ning, MD

Transient ischemic attacks (TIAs) are classically defi ned 
as brief episodes of focal neurologic defi cits, usually last-
ing !24 hours and affecting cerebral blood fl ow. They are 
generally thought not to cause permanent damage to the 
brain. However, TIAs lasting more than 1 hour are associ-
ated with brain tissue damage in up to 50% of all cases. 
Although the defi nition remains controversial, TIAs con-
tinue to be an important indicator and prognosticator 
of cerebrovascular and cardiovascular disease. Because 
the risk of stroke can be as high as 20% within the fi rst 
3 months after a TIA and about 5% within 48 hours, early 
workup to identify the specifi c etiology and prompt inter-
vention are crucial for stroke prophylaxis.

 A. Focal neurologic defi cits occur in a number of conditions 
other than vascular ischemic events. Vascular events 
have an abrupt onset; the maximal effect is usually seen 
within minutes. The subacute development of focal neu-
rologic defi cits is typically seen in conditions such as 
subdural hematoma, demyelinating disorders, brain 
abscesses, mass lesions, and venous sinus thrombosis. 
Occasionally, these pathologies present with transient 
defi cits, but more commonly persistent abnormalities 
remain. A focal seizure or migraine may present with 
transient focal neurologic defi cits but is usually accompa-
nied by other symptoms. Involuntary movements, loss of 
consciousness, incontinence, or confusion suggests a 
seizure. Visual scintillations or headache may accompany 
transient episodes in patients with migraine.

 B. The primary cause of TIAs is neural tissue ischemia from 
lack of blood fl ow. Ischemic etiologies of TIA include 
large vessel (e.g., carotid or vertebral-basilar stenosis), 
small vessel (e.g., hypertensive lacunar infarcts), embolic 
(e.g., cardiac, artery-to-artery, or paradoxical emboli via 
patent foramen ovale), and other (e.g., trauma-related 
dissection, vasculitis). The workup to determine the spe-
cifi c pathophysiologic mechanism underlying a TIA is 
crucial because treatment options differ.

 C. The pattern of neurologic defi cits indicates the vascu-
lar territory involved. Carotid artery ischemia (ante-
rior circulation) can cause blindness (amaurosis fugax) 
on the ipsilateral (same side) of the affected artery and 
weakness or sensory loss on the contralateral face, 
arm, and leg. Aphasia (trouble with speech), including 

diffi culty fi nding words or understanding others, may 
be present. In the posterior circulation, ischemia in-
volving the brainstem is common and may cause a 
constellation of symptoms, including ataxia, dysar-
thria, diplopia, and facial weakness.

Neurologic evaluation of TIA should include imag-
ing, laboratory, and/or cardiac workup, depending on 
the clinical suspicion. CT scan of the brain can help to 
rule out hemorrhage. Carotid duplex ultrasonography, 
including B-mode and Doppler evaluation of the extra-
cranial carotid system, is a good screening tool to assess 
the degree of stenosis present and the plaque charac-
teristics. Ultrasonography is also a noninvasive method 
for follow-up evaluation. If surgery is considered, the 
patient may need a CT cerebral angiogram or conven-
tional arteriography to provide an accurate assessment 
of the degree of extracranial stenosis and amount of 
intracranial vascular disease.

 D. Vertebrobasilar TIAs (posterior circulation), which can 
more easily be missed, may involve a combination of 
gait or balance problems (ataxia), double vision (diplo-
pia), vertigo, slurred speech (dysarthria), binocular 
blindness, swallowing diffi culty (dysphagia), sleepiness, 
and varying patterns of limb weakness.

When TIAs involve the vertebrobasilar system, 
MRI is the imaging method of choice. A CT scan of 
the region may be less revealing because of bony arti-
facts in the neck region. Therefore, MRI gives a more 
detailed view of the cerebellum and brainstem.

For both anterior and posterior circulation TIA 
workup, laboratory evaluation includes CBC (differen-
tial, platelet count), prothrombin and activated partial 
thromboplastin times, ESR, fasting glucose, electro-
lytes, liver and kidney function, lipid profi le, and uri-
nalysis. Cardiac evaluation includes chest fi lm and 
ECG. If these are abnormal or if there is clinical evi-
dence of cardiac disease, echocardiography and/or a 
Holter monitor may identify thrombi or arrhythmias.

 E. In patients !45 years old, consider toxic screen, atten-
tion to history of trauma to look for carotid/vertebral 
dissection, transthoracic echo with bubble study to 
look for patent foramen ovale, or hypercoagulable 
panel (especially in women taking oral contraceptives 
to look for venous disease).
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TRANSIENT MONOCULAR VISUAL LOSS
Maria K. Houtchens, MD

Transient monocular blindness (TMB) is a medical emer-
gency. The most common etiologies include embolic 
disease, hemodynamic changes, primary ocular pathology, 
or primary neurologic disease other than vascular com-
promise. If the temporary visual loss is caused by vascular 
ischemia, whether from embolic disease or hemodynamic 
changes, it is commonly called amaurosis fugax (AF).

 A. Embolic disease: AF typically is described as impair-
ment of vision that begins in the upper fi eld of vision of 
one eye and progresses to involve the entire visual fi eld 
of that eye. It usually lasts seconds to minutes. AF may 
stop with a hemifi eld loss, ascend, or rarely progress 
across the visual fi eld laterally. Repeat episodes of AF 
tend to follow a stereotypical pattern for each patient.

Of emboli, 50% are cholesterol plaques, most often 
originating from the ipsilateral carotid bifurcation or 
from the distal internal carotid artery. Funduscopy 
rarely, but diagnostically, reveals a glistening yellow or 
white object within the retinal vessel (Hollenhorst 
plaque). Of emboli, 4% may contain fi brin clot and 
originate from ulcerated vascular plaques or mural 
cardiac thrombi. Pure calcifi c emboli are rare and arise 
exclusively from cardiac valves. An episode of TMB is 
an indication of increased risk of stroke similar to 
a hemispheric transient ischemic attack (TIA). Of 
patients with TMB, 11% later develop strokes; in 41% 
of those, strokes occur within 1 week of the event.

In younger patients with history of trauma or neck 
manipulations who present with TMB, embolic disease 
or hypoperfusion state from carotid dissection needs to 
be considered.

 B. Temporal arteritis may cause blindness as a result of 
thrombosis of the central retinal artery as a result of giant 
cell arteritis. Patients are usually older and complain of 
visual loss or changes in a setting of headache. They may 
also have fever, anorexia, and weight loss. Leukocytosis, 
anemia, and elevated ESR are common. The disease 
process is self-limited over a period of months. The risk 
of permanent visual loss from temporal arteritis is ap-
proximately 35%, and timely evaluation and treatment 

with high-dose steroids can prevent further visual loss, 
although restoration of vision is rare.

Migraine may present with unilateral visual changes 
and headache. Homonymous hemianopsia may be mis-
interpreted by the patient as a monocular loss of vision. 
Retinal migraine, a rare diagnosis of exclusion that is 
truly monocular, is presumed to be a vasospastic event. 
Positive visual phenomena such as scintillating scotoma 
or “white-outs” may be seen. Most patients with retinal 
migraines respond well to calcium channel blockers.

In a young individual, transient unilateral loss of cen-
tral vision associated with pain on eye movement and 
headache is seen in acute retrobulbar optic neuritis—
either as a clinically isolated syndrome or as a manifesta-
tion of a known diagnosis of multiple sclerosis. Symp-
toms of optic neuritis tend to worsen with increased 
body temperature (Uhthoff’s phenomenon). Infl amma-
tion and demyelination of the optic nerve are responsi-
ble for visual loss. High-dose IV steroids given once 
daily for 3–5 days shorten the duration of symptoms but 
seem to have little effect on the degree of visual recov-
ery based on Optic Neuritis Treatment Trial data.

 C. Vascular ocular diseases causing anterior ischemic op-
tic neuropathy (AION), occlusion of the central retinal 
vein, and malignant arterial hypertension sometimes 
begin with attacks of TMB. AION involves infarction 
of the anterior portion of the optic nerve that can be 
visualized with direct ophthalmoscopy. It has recently 
been described as a rare complication from use of 
drugs for erectile dysfunction (the PDEF5 inhibitors). 
Nonvascular causes of TMB include increased intraor-
bital pressure and congenital anomalies. Subacute 
attacks of angle-closure glaucoma can present with 
transient visual loss and should be considered espe-
cially if patients complain of halos around lights. This 
symptom is a result of corneal edema resulting from 
rapid elevation of intraorbital pressure. Papilledema 
from any cause can present with visual obscurations. 
These disorders can be identifi ed with the aid of a 
careful ophthalmologic examination showing abnormal 
ocular fi ndings with a normal retina.

(Continued on page 412)
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 D. Laboratory evaluation of patients with a history of 
transient monocular visual loss includes CBC, differ-
ential, and platelet count (e.g., for polycythemia, leu-
kemia, thrombocytosis), ESR (e.g., for evidence of ar-
teritis—giant cell or Takayasu’s), fasting blood glucose 
(diabetes mellitus), prothrombin and partial thrombo-
plastin times (if prolonged, check antiphospholipid 
antibodies), and lipid profi le (hyperlipidemia).

 E. Noninvasive vascular studies include duplex (B mode 
and Doppler) ultrasonography, transcranial Doppler, 
and ophthalmodynamometry. Identifi cation of the 
percent stenosis and plaque characteristics helps to 
inform the need for further, possibly more invasive, 
evaluation. Ipsilateral carotid artery stenosis !70% 
(severe) in the setting of TMB indicates the need for 
carotid endarterectomy. Surgical intervention was 
shown to be superior to medical treatment for symp-
tomatic high-grade stenosis in a multicenter random-
ized trial. Benefi ts of surgical versus medical treatment 
in patients with ipsilateral carotid stenoses of 30%–69% 
(moderate) who have had an ischemic event (stroke, 
TIA, TMB) are questionable. Antiplatelet and hydroxy-
methyl glutaryl coenzyme A HMG-CoA reductase 
inhibitors (statins) can be used in combination for 
maximum antiplatelet aggregation effects. Patients with 
chronic, complete occlusion of the internal carotid ar-
tery should be prescribed maximal antiplatelet therapy. 

Anticoagulants can be used in the setting of symptom-
atic acute occlusion of carotid artery while a decision 
about surgical treatment or interventional radiology 
treatment is made.

 F. Transcranial Doppler studies can provide further in-
formation about intracranial stenosis in patients in 
whom cerebral CT angiogram is not performed. MRI 
scans can reveal “clinically silent” cerebral infarctions 
or nonvascular lesions. Cardiac evaluation is impor-
tant in the evaluation of a potential embolic source. 
Transthoracic or transesophageal echocardiography is 
performed to assess for potential sources of cardiac 
emboli, patent foramen ovale, or low cardiac output 
that occasionally can cause TMB through hypoperfu-
sion mechanism, particularly with concomitant severe 
ipsilateral carotid disease.
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ACUTE STROKE
Leigh R. Hochberg, MD

Stroke is the acute onset of a focal neurologic defi cit or 
disturbance in the level of arousal resulting from cerebral 
ischemia, hemorrhage, or venous occlusion. It is a medical 
emergency and requires full attention of the practitioner 
until a diagnosis is made and therapy is initiated.

 A. Initial evaluation consists of ensuring the “ABCs” of 
airway, breathing, and (cardiopulmonary) circulation. 
Even if ABCs are intact at fi rst assessment, ischemic and 
hemorrhagic strokes can evolve rapidly and cause de-
pressed consciousness or coma, ultimately requiring as-
sisted ventilation. Vital signs should be noted on initial 
contact with the patient. Patients with ischemic stroke 
may benefi t from hypertension in the acute setting (en-
suring continued perfusion to areas of brain tissue at risk 
for ischemia), whereas patients with hemorrhagic stroke 
may require urgent blood pressure reduction. Manage-
ment of elevated blood pressure should thus be deferred 
until CT imaging clarifi es the presence or absence of 
intracranial hemorrhage.

 B. A focused history obtained from the patient and/or eye-
witness is vital; often the history alone will distinguish 
between stroke types. Particular attention to the time of 
symptom onset can be critical to subsequent diagnostic 
and treatment decisions. If someone witnessed the pa-
tient become ill, document the onset time. Otherwise, 
determine the time when the patient was last seen as 
his or her normal self. Additional questions to ask of 
witnesses (and the patient, when possible) include: Has 
anything like this ever happened before? Was there a 
headache? What was the onset and severity of the head-
ache? Was there a loss of consciousness? Was there a 
recent head or neck injury? Were there any rhythmic 
limb, head, or eye movements? It is important to main-
tain a broad differential, particularly for stroke mimics 
(e.g., seizure with postictal paralysis, complicated mi-
graine, metabolic/infectious exacerbation of defi cits from 
a prior stroke) while quickly obtaining the history.

 C. A focused neurologic examination should then be per-
formed. Completion of the National Institutes of Health 
Stroke Scale (NIHSS) provides a valuable summary of 
neurologic function that is easily communicated to other 

providers and can be used to track clinical improvement 
or decline over time. Because stroke severity can fl uctu-
ate, particularly in the fi rst few hours after onset, re-
peated examination is warranted. Baseline laboratories 
(Chem-7, CBC with differential, platelet count, coagula-
tion parameters, cardiac enzymes) should be drawn and 
sent as soon as stroke is considered in the differential 
diagnosis.

 D. An urgent noncontrast CT scan of the head is indicated 
for all persons presenting with possible stroke. If an 
ischemic stroke is suspected, the CT may show only 
subtle signs of ischemia or may even appear normal. 
Patients who present with ischemic stroke symptoms of 
!3 hours’ duration and a CT scan without evidence of 
intracranial hemorrhage should be considered immedi-
ately for IV thrombolysis with tissue plasminogen acti-
vator (tPA) according to locally developed protocols. In 
some centers, urgent imaging of the cerebral vascula-
ture (by CT or magnetic resonance angiography) as 
well as diffusion-weighted MRI can provide further 
information about stroke size and/or the precise loca-
tion of cerebrovascular occlusion, but the availability of 
these tests should not delay thrombolysis. 

 E. For those patients with acute ischemic stroke for whom 
IV or intraarterial thrombolysis can be performed, sub-
sequent care will be dictated by locally developed pro-
tocols. For those not receiving thrombolysis, oral or 
rectal administration of aspirin is usually appropriate. 
Many other IV medications and therapeutic maneuvers 
(e.g., desmoteplase, hyperoxia, neuroprotective agents, 
induced hypertension) are currently under study. Acute 
anticoagulation with heparin is generally limited to pa-
tients with critical carotid or basilar artery stenosis, ex-
tradural arterial dissection, fl uctuating symptoms sug-
gestive of impending thrombosis, or venous occlusion 
(discussed later). Heparinoid-like compounds are also 
commonly used during the initiation of warfarin treat-
ment for patients with newly diagnosed atrial fi brilla-
tion. Acute anticoagulation is relatively contraindicated 
following a large stroke (roughly greater than one third 
of the middle cerebral artery territory) because of an 
increased risk of hemorrhagic conversion.
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 F. Patients with a large stroke (ischemic stroke or intra-
parenchymal hemorrhage) can develop delayed-onset 
brain edema, which can occur several days following the 
initial stroke. Repeat CT imaging can help to identify 
the onset of edema, and judicious use of medications 
(e.g., mannitol, hypertonic saline) can reduce this 
edema. Malignant cerebral edema following stroke can 
cause herniation of the brain across meningeal planes or 
through narrow bony apertures (e.g., the foramen 
magnum), resulting in further cerebral injury or death. 
Hemicraniectomy—the removal of a large portion of 
the skull over one hemisphere, often accompanied by 
anterior temporal lobectomy and duraplasty—expands 
the cranial vault and can be lifesaving by preventing 
fatal herniation.

 G. The subacute management and secondary prevention 
of ischemic stroke will be infl uenced by the presenting 
stroke’s “mechanism”: cardioembolic (e.g., resulting 
from left atrial clot formation in a patient with atrial 
fi brillation), large vessel thromboembolism (stenosis; 
occlusion; or embolism of a carotid, vertebral, or 
basilar artery), lacunar/small vessel disease (resulting 
from prolonged hypertension), or cryptogenic. Evalua-
tion of stroke mechanism (with, as indicated, Holter 
monitoring, echocardiography, vessel imaging with 
CT/MR/Doppler ultrasound/angiography, hypercoagu-
lable workup, etc.) can help guide subsequent therapy. 
Rehabilitation therapy can promote increased func-
tional recovery following stroke. Targeted use of anti-
platelet agents, anticoagulants, vascular intervention, 
blood pressure control, lipid-lowering agents, glucose 
control, smoking cessation, and other lifestyle modifi -
cations (diet, exercise) can reduce the risk of subse-
quent stroke.

 H. If intracranial hemorrhage is present, the location of 
the hemorrhage and its intracranial compartment 
(epidural, subdural, subarachnoid, intraparenchymal, 
intraventricular) should be defi ned. For those 

patients with hemorrhage, the presence of a coagu-
lopathy or suprathera peutic prothrombin time (PT) 
should be excluded by laboratory tests. If the PT/INR 
is elevated, both vitamin K (administered intrave-
nously but carries small risk of anaphylaxis) and fresh 
frozen plasma should be provided immediately; this 
will both help to reduce the risk of the hematoma 
expanding and will permit neurosurgical intervention 
if indicated. Protamine may be useful for patients 
receiving heparinoid-like compounds. Reduction in 
blood pressure with IV beta blockers (e.g., labetalol) 
or calcium channel blockers (e.g., nicardipine) may 
also be needed; nitrates (e.g., nitroprusside, nitro-
glycerin) should be used only for acute hypertension 
that is refractory to other agents because nitrates can 
dilate the cerebral vasculature, resulting in a deleteri-
ous increase in intracranial pressure.

 I. Intraparenchymal hemorrhage may result from acute or 
prolonged hypertension, arteriovenous malformations, 
an underlying malignancy (primary or metastatic), amy-
loid angiopathy, or supratherapeutic anticoagulation. In 
addition to blood pressure control and reversal of coagu-
lopathy, imaging (CT, MR, or angiography) can clarify 
the likely underlying etiology. Neurosurgical consulta-
tion is appropriate, although many intraparenchymal 
hemorrhages may not warrant surgical intervention. 
Another important cause of intraparenchymal hemor-
rhage is cerebral venous thrombosis (CVT, sometimes 
referred to as venous sinus thrombosis). Usually occur-
ring in the setting of dehydration, hypercoagulability, 
or the postpartum state, venous occlusion typically 
manifests as a headache of gradual onset, sometimes 
accompanied by neurologic signs, seizure, or focal 
hemorrhage. CVT, even in the setting of secondary 
hemorrhage, should be treated with anticoagulation 
because the risk of continued venous congestion and 
hemorrhage continues until the thrombosed venous 
system becomes suffi ciently patent.
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 J. Subarachnoid hemorrhage (SAH) is usually heralded 
by the acute onset of the “worst headache of life” 
accompanied by nausea, vomiting, transient or con-
tinuing loss or depression of consciousness, and possi-
ble cranial nerve palsy. SAH most commonly results 
from rupture of a cerebral aneurysm of an artery of the 
circle of Willis. CT scan will usually reveal diffuse sub-
arachnoid blood; the absence of visible blood on a CT 
scan, however, does not fully exclude SAH as an etiol-
ogy. If the CT scan appears normal in the proper clini-
cal context for SAH (acute-onset worst headache of 
life), a lumbar puncture (LP) should be performed. 
Four tubes of cerebrospinal fl uid should be withdrawn 
with no more than 1–2 ml each (an extended microbi-
ology panel is not usually indicated), and tubes 1 and 4 
should be clearly labeled and sent for cell count. In 
addition, the person performing the LP should note 
the presence or absence of xanthochromia (a yellowish 
tint, indicating blood products). Comparisons of tubes 
1 and 4 will permit distinction of a “traumatic tap” 
(a small vessel punctured by the LP needle, more 
RBCs in tube 1 than tube 4) versus SAH (no change in 
RBC count). Immediate neurosurgical consultation is 
indicated for all patients with SAH. Elevated blood 
pressure should also be controlled. Defi nitive manage-
ment requires surgical or endovascular occlusion of 
the aneurysm, followed by intensive care management 
of the delayed neurologic, cardiopulmonary, and other 
systemic sequelae of SAH.

 K. Although not usually categorized under “stroke,” epi-
dural and subdural hemorrhages most commonly re-
sult from trauma suffi cient to cause skull fracture (e.g., 
being hit by a baseball) and can present as a sudden 
posttraumatic loss of consciousness that is sometimes 
followed by immediate recovery and then gradual 

drowsiness over a period of hours. Subdural hemor-
rhages result from the tearing of dural bridging veins. 
These subdural hemorrhages may be nontraumatic 
(spontaneous, particularly in elderly individuals), in 
which case they can develop slowly over weeks or 
months, or they can be secondary to trauma (e.g., fol-
lowing a fall).

Unlike intracerebral and intraventricular hemor-
rhages, small, acute epidural and subdural hemor-
rhages can have a subtle appearance on CT, so care 
must be taken to look for them. Neurosurgical consul-
tation should be sought immediately for epidural and 
subdural hemorrhages, although small epidural or 
chronic subdural hemorrhages may not require surgi-
cal management. In cases where surgical management 
is not required, close observation and repeated clinical 
and radiologic examination of the patient is imperative 
so that any early hematoma expansion is noted quickly 
and discussed with the neurosurgeon.
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STROKE TREATMENT AND PROPHYLAXIS
Sherry Chou, MD, and MingMing Ning, MD

 A. In patients with stroke or transient ischemic attack 
(TIA) who are candidates for anticoagulation, it is 
important to evaluate any evidence of cerebral hemor-
rhage to triage the possibility of thrombolysis or 
anticoagulation. The timing of the presentation of 
stroke is crucial for acute stroke therapy (see Acute 
Stroke chapter).

 B. Beyond the acute phase, management of stroke and 
TIA centers around secondary prophylaxis. This man-
agement includes modifi cation of risk factors such as 
hypertension, diabetes mellitus, hypercholesterolemia, 
smoking, and obesity. Myocardial infarction (MI) is 
one of the most common causes of death in patients 
with TIA; therefore, a thorough cardiac history and 
evaluation are indicated.

 C. Antiplatelet agents (aspirin, aspirin plus dipyridamole, 
or clopidogrel) are the treatment of choice for 
noncardioembolic TIA or stroke of atherothrombotic, 
lacunar, or cryptogenic etiology. Anticoagulant therapy 
(warfarin, bridged by low molecular weight heparin or 
IV heparin) is the mainstay medical therapy for the 
management of stroke related to atrial fi brillation. 
Consider anticoagulation also for patients with a throm-
bus, mechanical prosthetic valve, or carotid/vertebral 
dissection. However, because of the hemorrhagic risks, 
anticoagulation is a relative contraindication for em-
bolic stroke from endocarditis. Clinical suspicion of 
endocarditis would warrant the withholding of antico-
agulation therapy.

 D. For noncardioembolic stroke, the 2004 American 
College of Chest Physicians (ACCP) guidelines sug-
gest use of either aspirin-dipyridamole or clopidogrel 
over aspirin, if there is no added fi nancial strain to the 
patient. The risk of agranulocytosis makes ticlopidine a 

second-line antiplatelet agent for those who do not 
tolerate fi rst-line agents. CBC must be checked every 
2 weeks for the fi rst 3 months.

 E. Management of carotid artery TIAs involves the deter-
mination of the degree of carotid stenosis. If there is an 
ipsilateral stenosis of !70%, carotid endarterectomy 
along with best medical treatment (antiplatelet agent 
or anticoagulation) is more benefi cial than medical 
therapy alone. Stent placement or angioplasty are still 
under investigation but may offer a better risk/benefi t 
profi le in selected higher-risk patient populations.
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MEMORY LOSS
Bradford C. Dickerson, MD

Memory loss, once thought to be a common accompani-
ment of aging, is now known to be caused by a variety of 
pathologic insults, many of which are more prevalent in 
older age. The challenges for clinicians are to take mem-
ory complaints by individuals of any age seriously; take a 
detailed history from the patient and a family member or 
friend who knows the patient well; generate a differential 
diagnosis based on the patient’s history and risk factors; and 
pursue the relevant workup, monitoring, and treatment. It 
is also important to recognize that although a family mem-
ber or friend may bring memory loss to the attention of the 
clinician, the patient may deny a problem. Lack of insight 
into memory impairment is a common occurrence and 
should be taken very seriously by the clinician.

One approach to the evaluation of the patient with 
complaints of memory loss involves the answering of the 
following questions: Is there true memory loss, and is daily 
function affected? What type of memory loss is present, 
and are other aspects of cognition or behavior affected? 
What is the pathophysiology of memory loss (“where is 
the lesion”)?

 A. Patients and families may complain of memory loss 
when in fact impairments in attention, language, or vi-
suospatial function are the source of the problem. A 
careful, structured history focused on daily activities can 
often better delineate the problem. Were there particu-
lar incidents that prompted the evaluation? Does the 
patient have diffi culty keeping track of appointments, 
plans, or schedules, or ask questions repeatedly? This may 
be a symptom of anterograde memory impairment—
diffi culty learning and retaining new information. Is the 
patient unable to remember details of recent events, 
either in personal/family life (e.g., a holiday gathering) 
or in the news? Such symptoms may indicate a retro-
grade memory impairment—diffi culty retrieving previ-
ously learned information. Complaints that “I walk into 
another room and forget why I was going there” and the 
like may indicate problems with attention or concentra-
tion. Diffi culties retrieving the names of friends, family 
members, or celebrities, or words in conversation may 
indicate language dysfunction. Incidents in which the 
patient became lost while driving or disoriented while 
walking suggest visuospatial dysfunction or problems 
with spatial memory. Concerns surrounding judgment, 
decision making, ability to follow the steps of a process, 
or multitasking may indicate executive dysfunction. In 
addition to delineating symptom details, a discussion 
about the impact of symptoms on routine daily life is 

essential. Has the patient given up activities that were 
previously performed? Does the patient make mistakes, 
require additional assistance, or take longer to perform 
tasks because of memory or cognitive diffi culties? In an 
older person, the presence of cognitive complaints in 
the setting of impaired routine activities is the hallmark 
of dementia (see the section Chronic Behavior Change). 
A detailed history taken from the patient and a reliable 
informant and emphasis on these areas will usually 
reveal the nature of the symptoms and suggest how to 
tailor the approach to examination and testing.

 B. Once the history has illuminated the specifi city of 
symptoms, the offi ce examination can be focused on 
determining the presence and severity of signs. Behav-
ioral observation of the patient with amnesia during 
the interview will often reveal a normal-appearing 
(awake, alert, interactive) person who is able to carry 
on a seemingly routine conversation, although careful 
attention by the clinician will often detect a relatively 
limited repertoire of vague statements lacking substan-
tive detail. The clinician should note the patient’s 
awareness of cognitive diffi culties and reactions to test 
performance. Denial of symptoms/signs (anosognosia) 
can be striking to observe, and usually indicates 
signifi cant impairment of memory and possibly other 
cognitive systems. The purpose of a focused mental 
status examination in the offi ce is to pursue clinical 
hypotheses generated by the history (see the Refer-
ences for resources describing the mental status ex-
amination). Are attention, language, and visuospatial 
function in fact relatively preserved? What type of 
memory loss is present? There are multiple memory 
systems of the brain, and they can be subdivided a 
number of ways. One useful heuristic is to consider 
episodic, semantic, procedural, and working memory. 
Episodic memory involves the ability to learn and re-
trieve “episodes of life.” It is subserved by the medial 
temporal lobe (including the hippocampus) and other 
components of the limbic system (including the basal 
forebrain and mammillothalamic tract), as well as the 
prefrontal cortex. Dysfunction of episodic memory 
usually adheres to Ribot’s law, which states that re-
cently learned information is more likely to be lost 
than remotely learned information. In patients with 
episodic memory loss, there are typically impairments 
in the learning of new information (which can be 
tested with word or picture lists in the offi ce) and the 
retrieval of recently learned information (testable 
by asking about details of recent experiences in the 

(Continued on page 422)
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patient’s personal life [e.g., a family gathering] and cor-
roborating with an informant), but memory for remote 
information is often retained (e.g., where the patient 
went to high school). Episodic memory impairment 
may be caused by pathologic processes that affect the 
medial temporal lobe and other limbic system anatomy; 
these include Alzheimer’s disease, Korsakoff’s syn-
drome, hippocampal sclerosis, and posterior cerebral 
artery or thalamic infarcts. Semantic memory refers 
to general knowledge about the world, the source 
of which is usually not remembered. Brain systems 
underlying semantic memory include the lateral and 
ventral temporal cortices, as well as the prefrontal cor-
tex. Patients may have diffi culty retrieving information 
about important historical events, recalling the names 
of presidents, or recognizing and describing the use 
of common objects (e.g., a wristwatch or scissors). Se-
mantic memory dysfunction may be seen in Alzheimer’s 
disease and other neurodegenerative dementias or 
with focal lesions of the temporal lobe, such as poste-
rior cerebral artery stroke. Procedural memory in-
volves the learning of skills, such as riding a bicycle or 
playing an instrument. It is subserved by the supple-
mentary motor cortex, basal ganglia, and cerebellum, 
and is often spared in patients with episodic or seman-
tic memory dysfunction. Disorders of the basal ganglia, 
such as Parkinson’s disease and Huntington’s disease, 
may cause procedural memory impairment. Working 
memory involves the ability to keep information in 
mind and manipulate it (usually to solve a problem). 
The complex concept of working memory includes 
aspects of attention, concentration, and executive 
function, as well as “short-term memory.” Problems 
with working memory usually present with diffi culties 
concentrating or paying attention, which can lead 
to impairment in learning, judgment, and problem 
solving. Tests of serial subtraction (7s from 100) or 
reverse spelling (WORLD) or recitation (months of 
the year backward) are useful to illuminate working 
memory defi cits. Working memory is subserved pri-
marily by the dorsolateral prefrontal and lateral pari-
etal cortices, as well as the caudate nucleus and other 
subcortical structures. Since these brain regions are 
affected in a variety of neurodegenerative diseases, 
including Alzheimer’s disease, Parkinson’s disease, and 
Huntington’s disease, working memory defi cits can 
be seen in these conditions. Moreover, they are often 
seen in multiple sclerosis and other conditions that 
affect the white-matter tracts that interconnect 
these regions. The specifi c nature of memory and 
cognitive dysfunction can be illuminated further with 
neuropsychological testing.

 C. It is important to defi ne the character and severity of 
memory loss through the history and examination, 
which leads to a pathophysiologic differential diagnosis. 

Additional history regarding medical conditions or 
risks (e.g., thyroid dysfunction, anemia, cerebrovascular 
risk factors, toxins or side effects of medications such 
as anticholinergics) and a systems review (e.g., for de-
pression, sleep disorders, seizures, head injury) can be 
very useful in narrowing the differential. Systemic con-
ditions may cause impairment in multiple memory 
systems. Herpes simplex encephalitis is classically 
associated with chronic amnesia because it affects the 
medial temporal lobes, but often presents with a 
febrile acute confusional state. The acuity of onset is 
also a key historical element. Onset over seconds to 
minutes may indicate stroke, seizure, or transient 
global amnesia; onset over days to weeks may indicate 
infl ammatory, toxic/metabolic, or neoplastic processes; 
onset over months to years often indicates neurode-
generative, neoplastic, nutritional defi ciency, or psy-
chiatric etiologies. Transient global amnesia involves 
the acute onset of isolated memory impairment in the 
absence of other cognitive or focal neurologic signs 
and typically affects predominantly episodic memory, 
usually resolving within 24–72 hours. Patients with a 
history of seizure disorders, particularly complex par-
tial seizures, may have chronic memory loss. In some 
cases, this results from mesial temporal sclerosis. Pa-
tients with a history of immunosuppression (e.g., after 
bone marrow transplant) may be susceptible to human 
herpesvirus-6, which can present with a subacute focal 
amnesic state. Chronic alcohol use or nutritional defi -
ciency can lead to Korsakoff’s syndrome, a chronic 
amnesia.

 D. Next, the clinician should determine whether to 
pursue neuroimaging, electroencephalography, and 
laboratory (including lumbar puncture) evaluation. 
Routine laboratory screening is important (e.g., for 
thyroid dysfunction or vitamin B12 defi ciency) and 
should be tailored by the history and examination. 
The clinician should strongly consider a neuroimaging 
study in all cases of memory impairment. Both 
structural (e.g., MRI) and functional (e.g., positron 
emission tomography) neuroimaging can be useful.
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DIZZINESS
Maria K. Houtchens, MD

Complaints of dizziness from a patient may represent a 
variety of different sensations. Therefore, a careful history 
is extremely important to identify, as best as possible, the 
specifi c sensations experienced by the patient, which will 
assist the clinician in narrowing the differential diagnosis 
of this common symptom.

Specifi c words are often used by patients to describe 
vestibular versus nonvestibular dizziness. A feeling of 
“spinning,” motion sickness, or being “drunk,” with the 
sense of imbalance, falling, or tilting to one side is common 
in vestibular dizziness. The sensation of spinning “inside 
the head” while the environment remains stable may imply 
nonvestibular causes. Light-headedness or a “swimming” 
sensation without specifi c motion is a common complaint 
suggestive of low perfusion or glucose states.

 A. Nonvestibular dizziness has a variety of etiologies. The 
light-headedness experienced before a faint is known 
as a presyncopal event. The mechanism of this symp-
tom is reduced blood fl ow to the entire brain. Disor-
ders that can cause a decrease in systemic blood 
pressure include the vasovagal response and ortho-
static hypotension. Reduced cardiac output in arrhyth-
mias, cardiomyopathy, or cardiac valvular disease 
results in cardiogenic presyncope. Hypoglycemia in 
patients with diabetes who are taking insulin or sulfo-
nylureas may cause shakiness, palpitations, fatigue, 
and presyncope. Hyperventilation that results in re-
duced arterial Pco2 causing cerebral vasoconstriction 
is a common cause of dizziness in young patients with 
anxiety or panic disorder. These patients often 
complain of perioral or bilateral fi nger numbness and 
tingling. Nausea and diaphoresis, blurring and 
dimness of vision, and skin pallor may accompany 
any of the previously mentioned presyncopal events. 
A variety of drug reactions can cause dizziness, 
either through direct ototoxicity (aminoglycosides) or 
through cerebellar damage (phenytoin, primidone, 
alcohol). Sedating medications produce a sensation of 
cloudiness or giddiness that may be interpreted by a 
patient as dizziness.

 B. Acute vertigo involves an intense sense of rotation 
often exacerbated by head movement. It may result 
from a peripheral lesion (of the labyrinth or vestibu-
lar nerve) or a central lesion (i.e., brainstem or cer-
ebellar vestibular system) and represents unilateral 
loss of vestibular function. Nausea, vomiting, pallor, 
and fatigue are often present. Walking is diffi cult. 

Spontaneous nystagmus is nearly always present on 
examination.

 C. Central vertigo is suspected in an older patient with a 
history of hypertension, hypercholesterolemia, and 
cardiovascular or cerebrovascular disease. Hearing loss 
is rare, inability to walk is prominent, and nystagmus 
changes directions of the fast phase when the patient 
looks away from the lesion. Brainstem or cerebellar 
infarction or hemorrhage needs to be ruled out with 
urgent head CT or MRI. Treatment should focus on 
treatment of the underlying pathophysiology. Antiplate-
let or anticoagulation therapy may be indicated. Acute 
surgical decompression of the brainstem may be neces-
sary to treat a rapidly expanding cerebellar hemor-
rhage. Recovery from a central insult to vestibular sys-
tem takes days to weeks. Multiple sclerosis (MS) may 
present with an attack of central vertigo in a younger 
patient (5% of MS cases). MRI of the brain may show 
a multifocal white matter disease on T2 or FLAIR 
(fl uid-attenuated inversion recovery) sequences.

 D. Peripheral vertigo is suspected in a patient with history 
of previous infection involving the ear, prominent 
hearing loss, systemic symptoms, and severe nausea 
and vomiting. Vestibular neuronitis accounts for 90% 
of cases of peripheral vertigo in younger patients. Flu-
like illness within 2 weeks of the onset of dizziness is 
reported by 50% of patients. Steroids and antiviral 
agents have no proven use in this condition in random-
ized trials but are often used. Acute suppurative laby-
rinthitis is a rare bacterial infection of a labyrinth lead-
ing to rapid and profound loss of auditory and 
vestibular function. Diagnosis is suspected in patients 
with recent history of bacterial otitis media, meningi-
tis, or cholesteatoma with persistent severe ear and 
mastoid pain, fever, and loss of hearing and vestibular 
function. An urgent head CT scan with special atten-
tion to temporal bone windows and rapid treatment 
with antibiotics is imperative.

 E. Recurrent spontaneous vertigo is caused by sudden 
temporary and usually reversible impairment of resting 
neural activity in one labyrinth or its central connec-
tions. The typical length of dysfunction is minutes 
(central vertigo, transient ischemic attacks) to hours 
(peripheral vertigo).

 F. Meniere’s disease involves recurrent attacks of periph-
eral vertigo associated with fl uctuating low-frequency 
hearing loss. The classic symptomatic triad is vertigo, 
tinnitus, and hearing loss. The pathophysiology is 
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thought to involve distention of the membranous laby-
rinth in one or both ears that changes in severity. Dur-
ing a period of increased pressure in the labyrinth, 
patients have a feeling of fullness in the affected ear, an 
increase in the chronic tinnitus and deafness in that 
ear, and acute vertigo. The severity of each attack var-
ies greatly; at the onset of severe vertigo, some patients 
lose consciousness briefl y. The duration is typically 
hours (in rare cases, attacks may last up to a few days). 
With repeated attacks, deafness increases. In most 
patients with Meniere’s disease, deafness precedes 
episodic vertigo, but in some, episodes of vertigo pre-
cede deafness.

 G. Patients with migraine may have attacks of vertigo ac-
companying headaches (up to 25% of migraine cases). 
Rarely, it may be the only manifestation of migraines. 
A trial of migraine prophylactic medication may be 
diagnostic.

 H. Benign paroxysmal positional vertigo is a syndrome in-
volving vertigo precipitated by specifi c head positions 
(e.g., looking up, lying on one side). Vertigo usually be-
gins after a brief latent interval (a few seconds) after the 

head assumes the offending position. A change of posi-
tion usually relieves symptoms rapidly. Most cases begin 
suddenly, without apparent cause; others follow head 
trauma. In older persons the syndrome may be caused 
by vascular insults in the inner ear. Symptoms commonly 
subside in a few months but may recur. In 50% of cases, 
no etiology can be identifi ed. Bedside maneuvers (Dix-
Hallpike, Epley) may be used in both the diagnosis and 
treatment of this disorder. Cases with atypical aspects of 
history or examination should raise suspicion for posi-
tional vertigo caused by posterior fossa lesions, including 
cerebellar tumors, medulloblastomas, cerebellar atro-
phy, and Chiari type I malformation.
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SEIZURES
Tracey A. Milligan, MD

A seizure involves temporary abnormal electrical activity 
in a group of brain neurons resulting in alteration of brain 
function. Approximately 2%–5% of the population will 
have at least one nonfebrile seizure during their lifetime. 
Seizures can be the result of an acute process, a previous 
intracranial insult, or a developmental lesion, or they may 
be idiopathic.

 A. The differential diagnosis of a seizure-like episode, or 
spell, includes syncope and postsyncopal convulsive 
movements, movement disorder or tremor, cerebro-
vascular events, sleep disorders such as narcolepsy/
cataplexy, migraine, and a psychogenic seizure. At 
times, the diagnosis may require consultation with a 
neurologist and inpatient video EEG monitoring.

 B. There are many types of seizures. Seizures can cause 
involuntary changes in body movement or function. 
Seizures typically last 30 seconds to 2 minutes but can 
last much longer, resulting in status epilepticus (see 
Status Epilepticus chapter). Seizures can be symptom-
atic of an acute neurologic, metabolic, or toxic process. 
Drug or alcohol withdrawal may result in seizures. In 
pregnancy and the postpartum period a seizure can be 
a sign of eclampsia. Classifi cation of seizure type has 
important implications for possible etiologies, diagnos-
tic tests, and treatment recommendations.

 C. Seizures that begin focally are classifi ed as focal or par-
tial seizures. Often the patient does not recall the sei-
zure, and a detailed history of the event from a witness 
can be helpful. Even when the seizure is reported as a 
convulsion, it may be the result of a secondarily general-
ized seizure, and a search for a history of auras or signs 
of a focal onset by history is important. The symptoms 
of a focal seizure depend on where in the brain the ab-
normal electrical activity occurs. A focal seizure can be 
rhythmic focal motor activity that either remains local-
ized or progresses to involve other parts of the body 
(Jacksonian march). Focal seizures can also be subtle, 
such as a marching paresthesia of a part of the body, a 
feeling of déjà vu or fear, a strange epigastric sensation, 
an unpleasant odor, or visual hallucinations. Focal 
seizures are typically classifi ed as motor, sensory, 

autonomic, or psychic. Focal seizures with preservation 
of consciousness are simple partial seizures. If there is 
alteration of consciousness, the seizure is classifi ed as a 
complex partial seizure. During a complex partial sei-
zure, the patient may appear confused or dazed, exhibit 
automatisms (e.g., lip smacking, hand picking behavior), 
or not respond to questions. Focal seizures may begin as 
either simple or complex and may progress very quickly 
to convulsions (i.e., secondarily generalized seizures, 
grand mal seizure).

 D. A primary generalized seizure can be convulsive or non-
convulsive. Nonconvulsive seizures include petit mal 
seizures that begin in childhood and consist of brief 
episodes of eye fl uttering and unresponsiveness with a 
characteristic 3-Hz spike and wave pattern seen on 
EEG during the seizure. Tonic and atonic seizures re-
sult in sudden “drop attacks.” Myoclonic seizures consist 
of brief jerks of muscle contraction and relaxation with 
epileptiform activity seen on EEG. Primary convulsive 
seizures are also referred to as grand mal seizures.

 E. Important features of the history include possible pro-
vocative factors (e.g., alcohol/drug withdrawal, seizure-
provoking drugs, or medications), other risk factors for 
seizure (known history of brain injury, stroke, brain 
infection, or other cerebral disorder), family history of 
seizure, and history of previous seizures or transient 
neurologic events (including febrile seizures). A com-
plete medical and neurologic examination is critical. A 
history of malignancy; immunocompromise; and/or 
physical signs of fever, change in mental status, or focal 
neurologic defi cit should prompt urgent evaluation.

 F. The initial management of a patient with acute seizure 
starts with stabilization of airway, breathing, and circu-
lation (ABC). Thiamine and glucose should be provided 
acutely unless hypoglycemia has otherwise been ruled 
out. If the patient is febrile, consider brain infection, 
empiric meningitis/encephalitis treatment, CT, and 
lumbar puncture. Other testing includes MRI (with 
gadolinium if there are clinical signs of infection or a 
history of malignancy), EEG, metabolic profi le, human 
chorionic gonadotropin (hCG) in women of childbear-
ing age, and toxicology screen.

(Continued on page 428)
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 G. Epilepsy is defi ned as a tendency for recurrent sei-
zures and is diagnosed if there is a history of more than 
one unprovoked seizure. In most cases antiepileptic 
medication in indicated. Information regarding driv-
ing, safety precautions, medication options, and sei-
zure fi rst aid is available at www.epilepsyfoundation.
org and www.epilepsy.com.

 H. If there is one uncomplicated, unprovoked seizure, the 
risk of recurrence is 34% at 3-year follow-up. With a 
normal MRI and EEG result, it is reasonable to not 
treat prophylactically depending on physician and 
patient preference.

 I. Structural lesions, preexisting neurologic defi cits, 
focal neurologic examination, and abnormal EEG 
are associated with an increased risk of recurrence of 
at least 60%. In many circumstances, antiepileptic 
prophylaxis is warranted. An acute symptomatic 
seizure, such as in the setting of stroke or brain in-
fection, may be treated prophylactically, although 
the exact indications for and duration of treatment 
are individualized.

 J. A variety of antiepileptic medications are currently avail-
able. Lorazepam and other benzodiazepines are helpful 
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acutely. Phenobarbital, phenytoin, and valproic acid can 
be given intravenously. Carbamazepine, gabapentin, la-
motrigine, levetiracetam, oxcarbazepine, pregabalin, and 
zonisamide are all commonly used agents. The specifi c 
agent recommended will depend on the seizure type, 
comorbidities, and patient characteristics and lifestyle.
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STATUS EPILEPTICUS
Tracey A. Milligan, MD

Status epilepticus is generally defi ned as 30 minutes of 
either continuous seizure activity or repetitive seizures 
without recovery. Convulsive status epilepticus is a medi-
cal emergency. Delay in treatment may result in diffi cult 
seizure control and poor outcome. Given these risks, ag-
gressive therapy is appropriate for any convulsion lasting 
!5 minutes. After a convulsion has ended, the patient 
should be carefully assessed for the possibility of noncon-
vulsive or subtle ongoing seizures.

 A. Types of simple partial status epilepticus include 
somatomotor (including epilepsy partialis continua), 
somatosensory, aphasic, visual, oculoclonic, and affec-
tive. The electroencephalogram (EEG) shows focal or 
lateralized discharges. Treatment is with benzodiaze-
pines, phenobarbital, phenytoin, valproate, carbam-
azepine, and the newer antiepileptic drugs (AEDs).

 B. Complex partial status epilepticus (CPSE) consists of 
complex partial seizures that alternate with a postictal 
state and may eventually evolve into a continuous 
epileptic state. It often occurs in patients with known 
partial epilepsy. Diagnosis may require EEG monitor-
ing. The EEG shows rhythmic activity beginning 
focally and spreading bilaterally. Treatment is similar 
to that of simple partial status epilepticus. The use of 
more aggressive treatment is controversial and should 
be individualized.

 C. Absence status epilepticus is also referred to as petit mal 
status epilepticus or spike-wave stupor. Clinically, there 
is a variable degree of responsiveness from slowing of 
ideation and confusion to lethargy. There is no cycle 
between levels of responsiveness and unresponsiveness 
as in CPSE. It is usually seen in children with absence 
epilepsy but can also be seen in adults, particularly with 
benzodiazepine withdrawal or use of specifi c AEDs 
such as tiagabine. The EEG shows generalized spike-
wave discharges. Traditional treatment consists of IV 
benzodiazepines, valproate, or ethosuximide. The newer 
broad-spectrum AEDs may also be helpful.

 D. True myoclonic status epilepticus is rare and limited to 
children and adolescents. In adults, myoclonic movements 
associated with an EEG showing periodic discharges on 
an attenuated background (burst-suppression pattern) can 

be seen following an anoxic-ischemic event and portends 
a bad prognosis. It can also be seen following prolonged 
convulsive seizures and may indicate a need for more 
aggressive treatment.

 E. Convulsive status epilepticus is the most common and 
the most dangerous form of status epilepticus. The 
initial evaluation consists of assessing the airway and 
assessing and monitoring cardiorespiratory status, pro-
viding oxygen and suctioning, obtaining IV access, and 
sending blood for laboratory tests. Thiamine and glu-
cose are administered unless the patient has a docu-
mented normal glucose level. A focused history and 
neurologic examination are performed, assessing for a 
known seizure disorder or other illnesses, trauma, focal 
neurologic signs, and signs of medical illness (e.g., 
infection, substance abuse).

 F. Administer a benzodiazepine as a fi rst-line therapeutic 
agent. Lorazepam is the preferred agent because of a 
longer duration of antiseizure action and is given up to 
0.1 mg/kg at 1–2 mg/min. Diazepam can also be used 
at up to 0.25 mg/kg at 2–4 mg/min or midazolam 
0.2 mg/kg at 1–4 mg/min.

 G. Phenytoin (or fosphenytoin) is administered immedi-
ately following lorazepam. It is given at 20 mg/kg 
("50 mg/min). The fosphenytoin dose is 20 mg phe-
nytoin equivalents (PE)/kg ("150 mg/min). An addi-
tional 10 mg/kg can be administered if seizures con-
tinue. Phenytoin is associated with risk of hypotension 
and bradycardia. These side effects are less frequently 
seen with fosphenytoin, but the increased cost of 
fosphenytoin limits its availability. Other agents that 
may be used instead of phenytoin, or may follow phe-
nytoin infusion if seizures continue, include IV val-
proate at 20–30 mg/kg (200 mg/min) or phenobarbital 
10–20 mg/kg (100 mg/min). Phenobarbital is also 
associated with a risk of hypotension. Once the 
patient is stabilized, further diagnostic workup may 
include CT, lumbar puncture (LP), EEG, and MRI. 
Immediate EEG assessment is required if there is 
use of a long-acting paralytic agent, when there is no 
improvement or return to baseline mental status after 
controlling overt convulsive movements, or in cases 
of refractory status epilepticus.

(Continued on page 432)
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 H. If seizures persist despite therapy with benzodiazepines 
and a second AED, status epilepticus is considered 
refractory and will likely require drug-induced coma 
with intubation, intensive care unit (ICU) admission, 
and continuous EEG monitoring. Medication is titrated 
to induce a burst-suppression pattern on EEG or sup-
pression of epileptiform activity. Medication-induced 
hypotension is to be expected and can be treated by 
slowing or stopping the infusion, giving fl uid boluses, 
and using vasopressors as necessary. Historically, pento-
barbital has been the agent most widely used. More 
recently midazolam and propofol have been used with 
success. These agents are thought to exert their antisei-
zure action by increased GABAergic activity. Pentobar-
bital has a higher lipid solubility than phenobarbital, 
allowing a more rapid passage through the blood-brain 
barrier, and has a longer half-life than either midazolam 
or propofol. It is bolused at 5–20 mg/kg and infused at 
a rate of 0.5–5.0 mg/kg/hr. For breakthrough seizures, 
another bolus should be administered and the drip 
should be increased by 0.5 to 3.0 mg/kg/hr. Propofol is 
increasingly being used as an alternative to pentobarbi-
tal and has a rapid onset and the shortest half-life, 
allowing for the ability to periodically monitor the neu-
rologic examination. It is bolused at 1–3 mg/kg and 
infused at a rate of 2–10 mg/kg/hr. Higher infusion rates 
are associated with more adverse reactions. Midazolam 
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has a very rapid onset of action, but tachyphylaxis can 
often occur. It is bolused at 0.15–0.2 mg/kg and infused 
at a rate of 0.02 mg/kg/hr.

 I. With failure to respond to the previous treatments, 
status epilepticus is considered severely refractory with 
a high risk of mortality. Further treatment options in-
clude ketamine, lidocaine, thiopental, and isofl urane. 
Paraldehyde may also be helpful, but availability is 
limited. Other AEDs via a nasogastric tube, such as 
topiramate and levetiracetam, can be tried as well.
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WEAKNESS
Allitia B. DiBernardo, MD

Clinical weakness can be caused by disorders affecting 
the muscle, the junction of nerve and muscle, the axon, 
or the motor neuron. A diagnostic approach to the pa-
tient who is clinically weak should attempt to resolve 
weakness into one of these categories. Information from 
the clinical course and paraclinical testing is rationally 
applied to narrow the differential diagnosis within each 
broad category.

 A. The degree of diagnostic resolution that can be 
achieved with the history and physical examination is 
unmatched by any other mode of investigation. Broadly 
speaking, the history should provide information about 
the onset, context, and duration of weakness (acute, 
subacute, chronic, episodic; outpatient vs. hospitalized 
vs. critically ill patients), triggers or exacerbating fac-
tors (exertion, cold, mechanical pressure), symmetry 
and distribution (proximal, distal, focal), clinical ac-
companiments (pain, paresthesias, rash, constitutional 
symptoms, cramps, fasciculations), comorbidities (dia-
betes, thyroid disease, vascular risk factors, autoim-
mune disorders, malignancies), pertinent exposure his-
tory (infection, arthropod-borne diseases, medications, 
and toxins [including alcohol]), and family history. The 
physical examination should survey the entire central 
and peripheral nervous systems (a complete neurologic 
examination) to attempt lesion localization. Lesions 
anywhere along the course of the anterior horn cell to 
motor endplate can produce similar clinical signs, mak-
ing discernment of muscular versus neural pathology 
in the lower motor neuron distribution diffi cult. Sym-
metric proximal weakness and/or muscle tenderness 
are more typical of muscle than nerve pathology. Myo-
tonia, paramyotonia, or periodic paralysis implicates 
ion channel defects. Fatigability, atrophy, fascicula-
tions, and loss of refl exes can occur with myopathy, 
neuromuscular junction (NMJ) disorders, peripheral 
neuropathy, or anterior horn cell disease. These signs, 
although not specifi c to lower motor neurons (LMN), 
are lumped under the rubric of “LMN signs.” Hyper-
refl exia, increased tone, and slowing of movement are 
signs characteristic of upper motor neurons (UMN) or 
their processes in long tracts from the motor cortex to 
white-matter tracts through the brainstem and into the 
spinal cord. The physical examination should docu-
ment whether weakness is associated with UMN signs, 
LMN signs, or both.

 B. When UMN signs of hyperrefl exia, bradykinesis, and/or 
increased tone accompany pure motor weakness, diag-
nosis depends both on the pattern of weakness and the 

acuity of onset. UMN weakness evolving over 
minutes to hours suggests a vascular or demyelinating 
etiology and should be urgently evaluated by MRI. 
Unilateral pure motor syndromes can be produced 
acutely by small lesions in the contralateral primary 
motor cortex, internal capsule, thalamus, cerebral 
peduncles, or ipsilateral brainstem and pyramidal tracts. 
Bilateral isolated weakness can be caused acutely by a 
lesion of the anterior spinal cord. Pure upper motor 
syndromes evolving over days to weeks are unusual but 
could potentially occur in the context of demyelinating 
lesions from multiple sclerosis (MS) or viral 
infection or expanding mass lesions, including tumor, 
hematoma, parasites, or abscess in brain or spinal cord. 
Weakness resulting from progressive lesions affecting 
the spinal cord is virtually always accompanied by cor-
responding sensory level defi cits. The presence of con-
stitutional symptoms would support an infl ammatory 
process. Focal pain (headache, neck or back pain) can 
suggest the region of interest to be evaluated by MRI. 
White-matter involvement seen on MRI in the brain or 
spinal cord should prompt cerebrospinal fl uid (CSF) 
evaluation for markers of infl ammation and infection. 
Any mass lesion should be evaluated with neurosurgical 
consultation, and those that distort normal CNS archi-
tecture by exerting “mass effect” should be evaluated 
urgently. UMN weakness that progresses over months 
to years suggests degenerative disease. Primary lateral 
sclerosis is a clinical diagnosis of isolated UMN degen-
eration affecting the face and limbs, and diagnosis can 
be aided by electromyography (EMG).

 C. Regardless of tempo, CNS pathology more often than 
not produces mixed modality (motor and sensory) 
defi cits and “neighborhood” signs to aid in localization 
and diagnosis. UMN-type weakness with accompany-
ing cortical defi cits in language, speech, praxis, vision, 
or sensation (e.g., higher-level sensation, such as ste-
reognosis) generally indicates pathology at the level of 
the cerebral hemispheres. UMN-type weakness with-
out cortical defi cits but with cranial nerve defi cits 
places the lesion in the brainstem. A clinically evident 
sensorimotor level suggests spinal cord pathology. At 
any level, in the absence of trauma, an acute evolution 
of defi cits suggests a vascular or demyelinating event 
that must be emergently evaluated by MRI. The dif-
ferential diagnosis for mixed-modality subacute and 
chronic lesions of the hemispheres, brainstem, or spi-
nal cord is too broad to review here. A good fi rst step 
in narrowing the differential, however, is gadolinium-
enhanced MRI of the region of interest. Because 
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rapid recognition and intervention often are necessary 
to preserve remaining neurologic function in the set-
ting of spinal cord pathology, special mention will be 
made of key fi ndings. In hyperacute spinal cord 
lesions, clear UMN signs may be absent. The pres-
ence of a sensory and motor level with decreased 
sphincter tone, however, is diagnostic of cord injury. 
Spinal cord lesions are generally divided into com-
pressive (i.e., extramedullary) and intramedullary 

lesions. Pain tends to be a more prominent feature of 
compressive cord lesions. Intramedullary lesions, 
including tumors, demyelination, or syrinx, are often 
painless. Transverse myelitis is a rapid myelopathy 
that may be of viral, demyelinating, or vasculitic ori-
gin. Insidious myelopathies can result from vitamin 
defi ciencies (B12, E) or HIV infection and should be 
investigated because defi cits can be partially reversed 
with appropriate treatment.
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 D. The presence of LMN signs such as atrophy, fascicula-
tions, or depressed refl exes in the context of weakness 
should prompt a thorough evaluation of the peripheral 
nervous system, including assessment of muscle strength 
and all sensory modalities. Weakness with accompanying 
sensory defi cits can suggest a problem of the root, plexus, 
or peripheral nerve. The pattern and acuity of sensorimo-
tor defi cit are of key diagnostic importance. Symmetric, 
distal defi cits (glove-and-stocking pattern) suggest a gen-
eralized length-dependent peripheral neuropathy, which 
should be further characterized as demyelinating or 
axonal by electrodiagnostic (EMG/nerve conduction 
study [NCS]) testing (see the section Peripheral Neu-
ropathy chapter). Unilateral sensorimotor defi cits in a 
dermatome-myotome pattern suggest a lesion of the rel-
evant nerve root, which can be confi rmed by MRI and/or 
EMG. In the context of trauma, root avulsion or neura-
praxia are possible. The most common causes of radicu-
lopathy, however, are disc herniation and neural forami-
nal narrowing. Sensorimotor defi cits in a distribution of 
multiple cervical or sacrolumbar roots suggest either mul-
tilevel radiculopathy or plexopathy. Workup of these le-
sions can be challenging and generally begins with EMG 
and spinal MRI but can potentially include lumbar punc-
ture (LP) to evaluate for cytomegalovirus, Lyme disease, 
or malignant cells or MRI of the affected plexus. Finally, 
sensorimotor defi cits in the distribution of a single nerve 
(mononeuropathy) or multiple nerves (mononeuritis 
multiplex) should be evaluated fi rst by EMG to guide 
subsequent workup and treatment.

 E. LMN signs in the context of isolated weakness (with-
out sensory loss) can be seen in the setting of motor 
neuropathy, anterior horn cell disease, NMJ disorders, 
or myopathy. Evaluation is greatly aided by EMG to 
assess for myopathic motor units, effects of repetitive 
stimulation, and exercise on motor unit amplitude and 
by NCS to rule out demyelination.

 F. Disorders of the LMN include acute poliomyelitis, 
postpolio syndrome, spinal muscular atrophy (SMA), 
and progressive muscular atrophy (PMA). Although 
poliomyelitis is rarely seen, degeneration of previously 
affected anterior horn cells can occur decades after 
childhood disease as a postpolio syndrome. A family 
history of LMN disease should raise clinical suspicion 
for SMA, a heterogenous group of inherited motor 
neuronopathies that can vary in age of onset, distribu-
tion, and inheritance patterns. PMA is a sporadic LMN 
disease characterized by progressive weakness and at-
rophy that typically spares facial musculature. Often 
amyotrophic lateral sclerosis (ALS) presents initially 
with LMN-only signs and thus must be maintained on 
the list of differential diagnoses.

 G. Of disorders of the NMJ, by far the most common is 
myasthenia gravis (MG), caused by antibodies that 
block the acetylcholine (ACh) receptor on the motor 
endplate. A typical history is one of diurnal variations 
in fatigue, ptosis, and/or diplopia with symptoms exac-
erbated by exercise and relieved by rest. Facial muscu-

lature is most frequently affected, particularly the 
eyelid and extraocular muscles. Larger muscles, in-
cluding neck fl exors and extensors, shoulder, and hip 
girdle muscles, may also be affected. A purely ocular 
form with low circulating titers of anti-ACh receptor 
antibodies can occur in older males. Diagnosis can be 
confi rmed by specialized EMG testing, resolution of 
weakness with administration of edrophonium, and the 
detection of elevated titers of ACh receptor antibodies. 
The Eaton-Lambert myasthenic syndrome is a para-
neoplastic condition most commonly seen in patients 
with small cell lung cancer. It can be differentiated 
from MG by increasing rather than decreasing strength 
with exercise on both clinical and electrophysiologic 
testing. Less commonly, acute intoxication with certain 
drugs can impair neuromuscular transmission, includ-
ing penicillamine, gentamicin, kanamycin, magnesium 
salts, quinidine, procainamide, and lidocaine. Botulism 
poisoning is another relatively rare cause of acute para-
paresis from NMJ dysfunction and is characterized by 
GI upset followed by weakness, ophthalmoplegia, and 
pupillary abnormalities.

 H. Diseases of muscle are generally classed as dystrophies 
or myopathies. Disorders of the muscle can be diffi cult 
to discern clinically. Diagnosis is often supported by 
EMG fi ndings and elevated serum creatinine kinase 
(CK) and confi rmed by muscle biopsy.

 I. Acquired myopathies fall into three main groups: 
endocrine, infectious/infl ammatory, and drugs and tox-
ins. Dysthyroid states are the most common cause of 
endocrine myopathies. Hyperthyroidism can produce 
chronic thyrotoxic myopathy, which may include oph-
thalmoplegia. Hypothyroid myopathy is associated 
with increased muscle mass and slowed refl exes. 
Hyperaldosteronism, acromegaly, Cushing’s syndrome, 
hypophosphatemia, and hyperparathyroidism can also 
cause myopathic weakness. Infl ammatory myopathies 
include polymyositis (PM), dermatomyositis (DM), and 
inclusion body myositis (IBM). PM is characterized by 
proximal weakness, dysphagia, and myalgia, particularly 
when associated with connective tissue disease. DM is 
similar but often has a violaceous rash in or around the 
orbits or scaly papules on the dorsum of the hands. 
IBM tends to spare the deltoids and affects the wrist 
and fi nger fl exors. Other infectious/infl ammatory causes 
of myopathy include bacteria and viruses, sarcoidosis, 
toxoplasmosis, trichinosis, and cysticercosis. Steroids 
and ethanol are the most signifi cant causes of toxic my-
opathy. Other drugs to consider include guanethidine, 
chloroquine, hydroxychloroquine, clofi brate, lovastatin, 
gemfi brozil, colchicine, zidovudine, doxorubicin, eme-
tine (in ipecac), pentazocine, potassium-lowering di-
uretics, and heroin. Diagnostic evaluation of acquired 
myopathy will typically include serum CK, ESR, or C-
reactive protein (CRP); screening thyroid function tests 
(TFTs) and autoimmune antibodies; review of medica-
tions and alcohol use; and EMG. Defi nitive diagnosis 
usually depends on fi ndings from a muscle biopsy.
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 J. Inherited muscle disorders are less commonly encoun-
tered in the adult population. Duchenne’s and Becker‘s 
muscular dystrophy (MD) are X-linked, early-onset 
diseases characterized by severe proximal weakness, 
pseudohypertrophy, cardiac involvement, and high CK 
levels. Myotonic dystrophy is an autosomal-dominant 
muscle disorder characterized by myotonia, distinctive 
“hatchet facies,” distal weakness, and multisystem in-
volvement. Mitochondrial myopathies are a heteroge-
neous group of disorders characterized by weakness, 
fatigability, and multisystem involvement. Diagnosis of 
inherited myopathies is confi rmed by muscle biopsy 
and in some cases by genetic testing.

 K. The presence of both UMN and LMN signs in one or 
more CNS region (bulbar, cervical, thoracic, and lum-
bar) is classically seen in ALS, a rapidly progressive 

degenerative disease of motor neurons that leads to 
death from respiratory failure within 1–5 years. Be-
cause of its grim prognosis and lack of effective treat-
ment, a diagnosis of ALS should be made with EMG 
support after exclusion of any possible alternative diag-
nosis, including cervical spine disease and heavy metal 
poisoning.
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GAIT DISTURBANCES
Marsha Smith, MD

Gait disturbances denote a problem with the initiation 
and/or maintenance of walking. Many gait disturbances 
are not primarily of neurologic etiology (e.g., medica-
tion effects, illness-related deconditioning). Neurologic 
systems subserving gait include the frontal cortex and white 
matter, basal ganglia, diencephalon, midbrain, cerebellum, 
vestibular system, spinal cord, peripheral nervous system, 
and muscle. Thus, the initial evaluation of gait disturbances 
seeks to localize the dysfunction. Some common neurologic 
etiologies of gait disturbance are reviewed here.

 A. A thorough history and physical examination should 
aim to determine the character and time course of the 
gait disturbance and associated symptoms and signs, 
such as rest tremor, bradykinesia, rigidity, numbness, 
weakness, back pain, urinary incontinence, dementia, 
and headaches. Alcohol use history, general medical 
history, and medication use should be reviewed.

 B. A spastic gait typically results from upper motor 
neuron (UMN; cerebral or spinal cord) dysfunction 
from conditions such as cerebrovascular disease or de-
myelinating disorders, including multiple sclerosis 
(MS). In the older population, a common myelopathic 
etiology of spastic gait is cervical spondylosis. In the 
younger population, myelopathy may be associated 
with a demyelinating illness or trauma. This gait is char-
acterized by stiffness in the lower extremities and cir-
cumduction of the leg. Scissoring can also be seen and 
results from increased tone in the adductors. Patients 
may exhibit exaggerated deep tendon refl exes (DTRs) 
and may exhibit a unilateral or bilateral Babinski’s sign. 
Neuroimaging of the brain and spinal cord, typically 
with MRI, is important, as is a laboratory screen (e.g., 
for vitamin B12 defi ciency). If a demyelinating illness is 
suspected, then MRI with and without contrast should 
be performed.

 C. Gait disturbance from sensory dysfunction is typically 
wide-based with a stamping or slapping character. The 
examination may reveal reduced deep tendon refl exes, 
weakness and sensory loss that are greatest distally, and 
the presence of Romberg’s sign (an abnormality in 
stance that occurs with eye closure). Sensory gait dis-
turbance is usually from disorders affecting the periph-
eral nervous system or dorsal columns of the spinal 
cord. This type of gait was classically seen in patients 
with tabes dorsalis and neurosyphilis. Today it is more 
commonly seen as a result of large-fi ber neuropathy 
secondary to certain vitamin defi ciencies (B12) or dia-
betic peripheral neuropathy.

 D. Neuromuscular disease can also cause an abnormal 
gait. The distinguishing features are that of high step-
page gait to compensate for problems such as foot 
drop. Patients with illnesses such as myopathy will 
present with proximal weakness and report diffi culty 
climbing stairs. Weakness of the hip girdle can also 
lead to a waddling gait, which is a result of excess pel-
vic rotation. Electromyography would be helpful in 
either of these scenarios to look for signs of neuropathy 
or myopathy.

 E. Extrapyramidal disorders arise from basal ganglia dys-
function. Associated symptoms and signs include rest 
tremor, slowness, and rigidity, which could suggest 
Parkinson’s disease. The parkinsonian gait is usually 
associated with fl exed posture, shuffl ing, decreased 
arm swing, diffi culty initiating, en bloc turning, and 
festination. Chorea is seen in Huntington’s disease. 
Dystonia, an involuntary contraction of muscles, can 
also be a cause of gait abnormality.

 F. A cerebellar gait disorder can result from an infarct, 
tumor, alcohol, or demyelination. The lesion is primar-
ily found in the fl occulonodular or anterior lobes of the 
cerebellum. The typical cerebellar gait is ataxic—wide-
based and unsteady. Tandem walking may be diffi cult 
or impossible. Cerebellar gait disorders are usually, but 
not always, associated with other cerebellar signs such 
as intention tremor, dysmetria, rebound, and hypoto-
nia. MRI is the diagnostic test of choice.

 G. A frontal gait disturbance is common in older patients 
and is also known as gait apraxia. Typically no weakness or 
sensory loss is found. Patients walk with a wide base, short 
stride, and shuffl ing steps, and feet appear to be “sticking 
to the fl oor,” with diffi culty initiating gait and en bloc 
turning. Dementia, bilateral grasp refl exes, and a history 
of urinary incontinence may be present. Etiologies of 
frontal gait disorder include normal-pressure hydroceph-
alus, severe small vessel disease in the basal ganglia or 
periventricular white matter, or large frontal lobe tumors. 
MRI is essential to demonstrate ventricular size, the de-
gree of white matter disease, and presence of tumors.

 H. Toxins are one of the most common causes of gait 
diffi culty, including excess alcohol intake. Certain 
prescription or nonprescription drugs and metabolic 
derangement can also have important effects on bal-
ance and gait.

 I. Psychogenic gait is a diagnosis of exclusion. Astasia–
abasia is the term used to denote such bizarre gait; 
patients may exhibit dramatic fl uctuation over time, 
exaggerated caution, and slowness.
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TREMOR
Yvette M. Bordelon, MD, PhD

Tremor results from involuntary, alternating, rhythmic con-
tractions of agonist and antagonist muscles and is typically 
classifi ed by the position of the limb in which it is mani-
fest: rest, postural, or action (kinetic). Rate, amplitude, and 
rhythmicity are also useful descriptors for tremor when 
considering its potential causes. Although there is overlap 
in the clinical manifestation of tremor among the various 
etiologies, it is useful to consider four major categories: 
parkinsonian, cerebellar, essential, and enhanced physi-
ologic tremor. The categorization of tremor rests primarily 
on history and neurologic examination.

 A. Parkinsonian tremor is characteristically a 3- to 6-Hz 
rest tremor described as “pill-rolling.” Associated hypo-
kinetic features of rigidity, bradykinesia, and gait and 
postural instability are seen in idiopathic Parkinson’s 
disease (PD). Parkinsonian tremor is less commonly 
seen in atypical parkinsonian syndromes (also known as 
Parkinson-plus syndromes), such as multiple-system at-
rophy and progressive supranuclear palsy. Treatment 
with levodopa, dopamine agonists, and anticholinergics 
can alleviate the tremor seen in PD (see also Parkinson’s 
Disease chapter).

 B. Cerebellar dysfunction resulting from lesions to the 
cerebellum or its pathways (by infarcts, mass lesions, 
demyelination, or degenerative diseases) can result 
in a large-amplitude, coarse tremor of the limbs 

(formerly known as rubral tremor) or trunk (known as 
titubation) that occurs primarily with action or mainte-
nance of a posture. Benzodiazepines and some anti-
epileptic medications can alleviate this form of 
tremor.

 C. Essential tremor is a common movement disorder that 
is manifested by an 8- to 12-Hz postural and/or action 
tremor typically in the upper extremities that is most 
often familial and alcohol responsive. Clinical trials 
have shown that propranolol and primidone are the 
most effective treatments for essential tremor, but 
other medications can be useful as can deep brain 
stimulation in medication-refractory cases.

 D. Enhanced physiologic tremor is typically a postural 
tremor of 8–12 Hz, similar to that of essential tremor. It 
may result from metabolic disorders (hyperthyroidism, 
hypoglycemia), drugs (caffeine, lithium, amphetamines), 
or stress (fatigue, anxiety). Treatment is typically not 
indicated except to address the underlying cause.
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PARKINSON’S DISEASE
Marsha Smith, MD

Parkinson’s disease (PD) was fi rst described by James 
Parkinson in “An Essay on the Shaking Palsy” in 1817. 
Clinically, PD is now classically diagnosed as a triad of rest 
tremor, bradykinesia/akinesia, and cogwheel rigidity. These 
clinical fi ndings result from degeneration of the dopami-
nergic neurons in the substantia nigra pars compacta of the 
midbrain. The histopathologic hallmark of PD is the Lewy 
body. These neuronal cytoplasmic inclusions are typically 
found in the midbrain.

 A. The diagnosis of PD requires the presence of the 
following symptoms: resting tremor, cogwheel rigidity, 
bradykinesia/akinesia, and postural instability. In 
addition to motor symptoms, patients may also have 
cognitive impairment (see Chronic Behavior Change 
chapter). The incidence increases with age, from 0.50 
per 100,000 in the 30- to 39-year age range to 119.01 
per 100,000 in the 80- to 89-year age range.

 B. The decision to treat a patient with suspected idio-
pathic PD is based on several considerations, including 
age. The fi rst-line therapy, levodopa/carbidopa is pre-
ferred in older patients because of a lesser risk of cogni-
tive side effects in this age group compared with the 
dopamine agonists. The dopamine agonists are classi-
fi ed as ergot or nonergot alkaloids. The ergot com-
pounds are bromocriptine and pergolide. Nonergot 
agonists include ropinirole, pramipexole, and apomor-
phine. Pergolide, ropinirole, and pramipexole are fre-
quently used to treat younger patients with PD. Bro-
mocriptine, one of the oldest dopamine agonists, is now 
rarely used to treat idiopathic PD. The agonists have a 
higher incidence of hallucinations and somnolence. As 
a class, they can also cause nausea and dyspepsia. Re-
cently they have been linked to pathologic behavior 
such as compulsive gambling. The incidence seems to 
be dose-dependent, and a higher incidence has been 
noted in patients being treated with pramipexole. Apo-
morphine was accepted as treatment for PD in the 
United States in 2004. Because of its strong emetic ef-
fect, apomorphine requires premedication with dom-
peridone, an antiemetic. It is administered subcutane-
ously, has a rapid onset (about 10 minutes), and can last 
up to 2 hours. Pergolide, an ergot-derived agonist, has 
been linked to valvular heart disease and to retroperito-
neal and pleuropulmonary fi brosis.

 C. Two medications may provide neuroprotective benefi ts 
in PD. The DATATOP study suggested that selegiline, a 
monoamine oxidase inhibitor, may exhibit neuroprotec-
tive effects. Similar benefi t may be seen with high dos-
ages (1200 mg/day) of coenzyme Q10. Some clinicians 

add these medications to the treatment regimen with 
the hope that they may provide neuroprotection.

 D. As the disease progresses, higher doses of a levodopa/
carbidopa or a dopamine agonist are inevitably required. 
Patients taking dopamine agonist monotherapy will even-
tually need levodopa/carbidopa for symptomatic relief. 
For those patients already taking levodopa/carbidopa, en-
tacapone (a COMT [catechol-O-methyltransferase] inhibi-
tor) can be added to lengthen the half-life of the drug. If 
levodopa/carbidopa begins losing effect (“wearing off”) 
between doses, the dosing interval can be shortened. 
A controlled-release form of levodopa/carbidopa is 
often used at nighttime to help reduce symptoms in the 
morning.

 E. Dyskinesias are involuntary movements that can be seen 
in patients with PD. Their varieties are described in rela-
tion to medication dose, usually in relation to peaks and 
troughs of medication levels. For example, peak-dose 
dyskinesias usually respond to a decrease in the dose; if 
the patient is taking a COMT inhibitor, this should be 
stopped. “Off” dyskinesias can be treated in several ways, 
including shortening the dosing interval, increasing the 
dose of levodopa/carbidopa, or adding entacapone.

 F. Surgical therapies for PD are another modality of 
comprehensive therapy for some patients. Deep brain 
stimulation (DBS) of the subthalamic nucleus is typically 
reserved for refractory tremor and severe dyskinesia. 
Extensive evaluation is required prior to the surgery to 
ensure correct diagnosis and to document the neurologic 
examination before and after medications. Psychiatric 
screening is required. Generally, the benefi t from DBS is 
only as good as the patient’s best response to medication 
(“on” time). In most cases, DBS may enable a reduction 
but not an elimination of dopaminergic therapy.
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PERIPHERAL NEUROPATHY
Ronan J. Walsh, MD

Peripheral neuropathies can affect peripheral sensory, mo-
tor, and autonomic nerves and on occasion the cranial nerves. 
Diagnosis is challenging because of the multiplicity of periph-
eral neuropathies. Thus, it is essential to perform a detailed 
history and examination to narrow the differential diagnosis.

 A. In taking a detailed history, consider the following 
questions. What systems are involved? Are the symp-
toms mainly sensory, motor, or a combination of both? 
Is there an autonomic neuropathy (e.g., orthostatic 
hypotension, impaired sweating, constipation, diar-
rhea, impotence, gastroparesis)? Sensory nerve fi bers 
are commonly involved, but this may be a result of 
large- or small-fi ber dysfunction. Patients with a small-
fi ber neuropathy present with severe neuropathic pain. 
Complaints of positive phenomena (e.g., burning, 
prickling, tingling) are useful in differentiating heredi-
tary from acquired forms of peripheral neuropathy. 
Patients with hereditary motor and sensory neuropathy 
(HMSN) generally do not have positive symptoms. In 
addition, patients whose main complaint is severe 
incoordination and ataxia from loss of proprioception 
typically have loss of the sensory nerve ganglion, 
known as ganglionopathy or neuronopathy. What was 
the temporal nature of the neuropathy in terms of 
onset and progression? Neuropathies may be acute 
(evolution over hours to 1 month), subacute (evolution 
over 1–2 months), or chronic (progression over 
2 months) in onset, and the subsequent course can be 
monophasic, relapsing-remitting, stable, or slowly or 
rapidly progressive. It is important to inquire into past 
medical history, medications, illicit drug use, toxic ex-
posures, and family history. Primary systemic disorders 
(e.g., diabetes mellitus, HIV infection, cancer) can 
cause peripheral neuropathy and may be the present-
ing manifestation of the disease. Patients should be 
asked about their work to see if they are exposed to 
toxins. Also, risk factors for HIV infection should be 
explored, particularly in patients with otherwise unex-
plained peripheral neuropathy. A detailed family his-
tory is essential to address whether the neuropathy is 
hereditary or acquired. Some family members may be 
only very mildly affected, so a family history is not 
always apparent to the patient or other family mem-
bers. Electrophysiologic studies of family members 
may clarify this.

 B. What is the pattern of motor and sensory involvement? 
Is it symmetric or asymmetric? Is weakness proximal 
and/or distal? Is the face or trunk affected? Axonal neu-
ropathies manifest in a length-dependent manner, so 

the distal territories of the longest nerves are the most 
severely and initially affected. As a result, a symmetric 
stocking-glove distribution of symptoms and signs is 
seen. If the arms are more involved than the legs, or the 
proximal extremities are more affected than distal 
extremities, this suggests a demyelinating neuropathy or 
ganglionopathy, which is not length dependent. If there 
is proximal weakness with no or minimal sensory symp-
toms, this should raise the concern of a myopathy, 
neuromuscular junction defect, or spinal muscular atro-
phy instead of a peripheral neuropathy. Nevertheless, 
severe proximal weakness can be seen in certain types of 
peripheral neuropathy. Also, although distal weakness is 
most often seen in peripheral neuropathies, a few 
myopathies can present with signifi cant distal weakness 
(distal muscular dystrophy, myotonic dystrophy, and in-
clusion body myositis). Additionally, myasthenia gravis 
can also rarely present with distal weakness. The differ-
ent sensory modalities (pain, touch, temperature, vibra-
tion, and proprioception) should be assessed in all 
patients. Large-diameter sensory nerves mainly convey 
deep touch and proprioception, whereas temperature 
and pain are conveyed by small-diameter nerve fi bers. 
Vibratory perception is carried by both large- and small-
diameter nerve fi bers. Small-diameter nerve fi bers are 
preferentially affected in some neuropathies (e.g., amy-
loid neuropathy), whereas other neuropathies have 
a predilection for larger fi bers (e.g., chronic infl amma-
tory demyelinating polyradiculoneuropathy [CIDP]). In 
amyotrophic lateral sclerosis (ALS), myopathy, or myas-
thenia gravis, the sensory examination should be normal 
unless the patient has a concurrent neuropathy. De-
tailed motor strength testing elucidates the distribution 
of muscle weakness and atrophy. Muscles should be 
inspected for evidence of abnormal movements (e.g., 
fasciculations, myokymia), which are seen in certain 
neuropathic conditions (e.g., ALS, radiation plexopa-
thy). Muscle tone is usually normal or diminished in a 
peripheral neuropathy, whereas spastic tone is sugges-
tive of ALS. Ankle jerks are usually lost relatively early 
on in axonal neuropathies. If upper extremity refl exes 
are lost or there is a generalized early arefl exia, this is 
suggestive of a demyelinating process or ganglionopa-
thy. Upper motor neuron signs such as pathologically 
brisk refl exes and extensor plantar responses are not 
seen in peripheral neuropathies unless there is addi-
tional CNS dysfunction, as in ALS. Patients should be 
asked to walk on their heels and toes because this can 
unmask subtle distal leg weakness. Asking the patient to 
stand with feet together and eyes closed assesses the 
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function of the large-diameter sensory neurons and the 
posterior columns, which are abnormal in ganglionopa-
thy or a spinocerebellar degeneration (Romberg’s sign 
will be present in these disorders).

 C. The electrophysiologic evaluation involves electromy-
ography (EMG) and nerve conduction studies (NCS). 
These studies are often essential in the evaluation of 
peripheral neuropathies, can illuminate patterns that 
are consistent with particular families of disorders, and 
will often essentially rule out other disorders. A consul-
tation with a neurologist can be valuable in planning 
the approach to electrodiagnostic testing.
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HYPERKINESIAS
Yvette M. Bordelon, MD, PhD

Disorders of movement are generally classifi ed into two 
categories: those with too little movement (hypokinesias) 
and those with excess movement (hyperkinesias). Hypoki-
netic movement disorders include Parkinson’s disease (see 
Parkinson’s Disease chapter) and atypical parkinsonian syn-
dromes. The focus of this chapter is hyperkinesias, which 
include involuntary movements such as chorea, dystonia, 
myoclonus, tics, and tremor (see Tremor chapter). Most 
movement disorders result from impairment of the basal 
ganglia circuitry. The key to diagnosis of hyperkinesias is 
history and neurologic examination.

 A. Chorea is defi ned as brief, irregular, nonsustained move-
ments that fl ow between muscle groups and can be par-
tially suppressible. Other similar types of irregular, fl ow-
ing movements include athetosis and ballism. Athetosis is 
slower than chorea and more typically affects distal ex-
tremities. Ballism describes large-amplitude choreic 
movements. The etiologies of chorea encompass primary 
causes such as inherited disorders (e.g., Huntington’s 
disease, neuroacanthocytosis, Wilson’s disease, and ataxia-
telangiectasia), secondary causes (e.g., infections, struc-
tural lesions, and metabolic abnormalities), and physio-
logic chorea (seen in infancy). Treatment of chorea is 
challenging, but symptoms may be controlled with aman-
tadine, neuroleptics, and dopamine-depleting agents such 
as tetrabenazine and reserpine.

 B. Dystonia results from uncontrolled co-contraction 
of agonist and antagonist muscles causing abnormal 
postures of the affected body part. It can be classifi ed 
by location (focal or generalized) or by etiology. 
Examples of focal dystonia include cervical dystonia 
(torticollis), blepharospasm, task-specifi c dystonia 
(writer’s cramp, embouchure dystonia), and spasmodic 
dysphonia. Generalized dystonia can result from 
inherited disorders, including DYT-1 dystonia (Oppen-
heim dystonia) and dopa-responsive dystonia; from 
perinatal injury; or from heredodegenerative diseases 
(e.g., Wilson’s disease, Huntington’s disease). Dystonia 
may be alleviated by anticholinergics, baclofen, or ben-
zodiazepines. Botulinum toxin injections into affected 
muscles work well for many types of focal dystonia. 
Deep brain stimulation of the globus pallidus internus 

is used to treat medication-refractory dystonia, partic-
ularly DYT-1 dystonia. Dopa-responsive dystonia is 
exquisitely sensitive to low doses of levodopa.

 C. Myoclonus is a rapid involuntary movement; it can be 
positive, as in a muscle contraction, or negative if there 
is a lapse of muscle tone. Asterixis is a form of negative 
myoclonus and is seen in patients with metabolic or 
toxic encephalopathies such as hepatic dysfunction. 
Myoclonus can be generalized, focal, or segmental. It 
may result from damage to the cortex, brainstem spinal 
cord, or peripheral nerves. It is common in some types 
of seizure disorders (e.g., juvenile myoclonic epilepsy) 
and is frequently seen after global hypoxic injury. 
Myoclonus may respond to treatment with benzodiaz-
epines.

 D. Tics are also rapid movements of particular body parts 
but range in severity from being simple motor tics 
involving one muscle group to complex and repetitive 
movements of multiple muscle groups. Tics are con-
sidered to be involuntary, but they are associated with 
a premonitory “urge” and can be suppressed briefl y. 
Tics may change in severity, location, and frequency 
over time. When motor tics appear in combination 
with vocal tics, a diagnosis of Tourette’s syndrome 
should be considered. Tics are commonly treated with 
clonidine, neuroleptics, or dopamine depleters when 
necessary.

Tardive dyskinesia is a term describing a potentially 
permanent movement disorder that results from the 
use of dopamine-blocking agents such as neuroleptics 
and antiemetics (metoclopramide). It is characterized 
by choreic and/or dystonic movements affecting any 
part of the body but particularly affecting the mouth 
and tongue (orobuccal lingual dyskinesias).
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MUSCLE CRAMPS AND ACHES
Ronan J. Walsh, MD

“True” cramps are sudden, periodic, involuntary, painful 
contractions of a muscle, or part of a muscle, that last from 
seconds to several minutes. They are usually relieved by 
stretching of the muscle. Cramps must be differentiated 
from myalgias: muscle pains that are not associated with 
muscle contractions. Contractions may also occur with-
out pain. These may be associated with specifi c activities 
or occupations, such as “writer’s cramp.” These contrac-
tions are actually dystonias that typically affect “over-
learned” tasks, such as writing or playing an instrument. 
Cramps are often confused with contractures, seen in 
certain metabolic myopathies such as phosphorylase de-
fi ciency (McArdle’s disease). Contractures usually occur 
with intense exercise and result from depletion of muscle 
energy stores. There may also be a history of myoglobin-
uria. Contractures, unlike cramps, are electrically silent 
on electromyography (EMG). True cramps may occur 
spontaneously at rest, but more often they are precipi-
tated by a muscle contraction. They are neural in origin, 
caused by a hyperexcitability of the motor neurons sup-
plying the muscle. In many cases the reason for recurrent 
cramps remains unclear even after a complete diagnostic 
evaluation. Treatment with quinine sulfate often is help-
ful in controlling nocturnal cramps. Frequent daytime 
cramps may respond to carbamazepine or amitriptyline. 
After establishing through history that the patient suf-
fers with true cramps, the physician should then explore 
whether they occur at rest or with exercise.

 A. In older patients, children, and pregnant women, leg 
cramps tend to occur at rest, often at night, after un-
usual daytime activity, and especially when the feet are 
cold. The neurologic examination and serum creatine 
kinase (CK) and aldolase levels are normal. These may 
require no treatment or be improved by stretching the 
affected muscle three times a day.

 B. Cramps occurring at rest or precipitated by minor 
exercise may have a specifi c underlying cause and are 
listed in the accompanying diagram. These causes 
should be identifi ed by a thorough history and 
laboratory examinations, including thyroid-stimulating 
hormone (TSH), routine chemistry panel (including 
renal and liver function studies), CK, B12, and folate. 
These cramps usually lessen or resolve with treatment 
of the underlying problem.

 C. For frequent cramps precipitated during or after exer-
cise, in addition to the laboratory tests listed previously 
perform a forearm exercise test in which serum lactate, 
pyruvate, and ammonia are measured at rest and after 
1 minute of exercise every minute for 5 minutes. EMG 
should be performed, looking for evidence of myopa-
thy. Muscle biopsy should be considered. A history of 
myoglobinuria must be sought.

 D. Exercise intolerance, along with cramps or myalgia, 
characterizes the metabolic myopathies. These disor-
ders commonly result in myoglobinuria after especially 
strenuous exercise. All but the last two listed are abnor-
malities of glycogen or glucose metabolism. A “second-
wind phenomenon” is a specifi c feature of myophos-
phorylase defi ciency in which, after the onset of mild 
exertional cramps, patients rest briefl y and then may 
resume the exercise at the previous or a slightly reduced 
level. Carnitine palmitoyl transferase defi ciency is a 
disorder of lipid metabolism in which cramps are 
precipitated by more prolonged strenuous exercise.

 E. Cramps, and other entities that may be confused with 
cramps, occur in a variety of neurologic and neuromus-
cular disorders. These disorders are accompanied by 
weakness and/or sensory loss on neurologic examina-
tion. Because investigations to evaluate the diagnostic 
possibilities vary from patient to patient in this situa-
tion, such cases are usually best handled by a neurolo-
gist. Many of the conditions are treatable.

 F. It is important to remember that leg pain and cramps 
in adults that are precipitated by exercise and promptly 
relieved by rest often are the result of ischemia from 
peripheral vascular disease. These patients with “vas-
cular claudication” may have risk factors for cardiovas-
cular disease along with trophic changes and reduced 
pulses in their legs. Surgical treatment and addressing 
the cardiovascular risk factors can be successful.
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ACUTE CONFUSIONAL STATE
Bradford C. Dickerson, MD

Acute confusional states encompass a range of clinical 
syndromes, variably labeled as encephalopathy or delirium. 
The dominant clinical sign is inattention. Nearly all other 
cognitive functions will also appear to be impaired, but this 
is usually attributable to the attentional defi cit. The most 
common causes of acute confusional states are systemic 
medical conditions, such as infectious processes, meta-
bolic derangements, toxins, and the effects of medications. 
Some primary pathologies of the brain can produce acute 
confusional states, as may primary psychiatric illnesses that 
impair attention and concentration. A patient presenting 
with acute confusion should be evaluated emergently and 
monitored intensively; confusion may herald serious patho-
logic processes that can lead rapidly to compromised vital 
function, coma, and death.

 A. The critical keys to the diagnosis of most acute confu-
sional states can be found in the history, but most pa-
tients will be unable to provide useful information 
themselves. Thus, it is essential to attempt to obtain as 
much collateral history as possible, ideally from family 
members or friends, but additionally from medical 
personnel or others. In hospitalized patients, chart 
review may provide important clues to the timing of 
onset or possible etiologies, such as medications. Next, 
clinical examination and laboratory testing are crucial, 
followed in many cases by neuroimaging or other 
studies. The mental status examination should focus on 
attentional and arousal systems, and should attempt to 
provide semiquantitative information for the record 
that can be used as a comparison against which to judge 
clinical decline or improvement. Tests that the patient 
is unable to perform are typically less useful than tests 
that can be performed, at least in part. The Mini-
Mental State Exam is often not particularly useful in 
this setting. Rather, simple bedside attentional tests 
may be helpful, such as a continuous performance test 
in which the patient is asked to remember a single 
letter (e.g., “A”) and to raise a fi nger when that letter is 
heard. The examiner then states a series of random let-
ters, approximately one per second, and observes the 
patient’s responses, noting the number of targets (A’s) 
missed and the number of foils (non-A letters) en-
dorsed. Other useful tests include the timed recitation 
of days of the week or months of the year—fi rst forward 
and then backward. Observe for easy distractibility 
(due to externally or internally generated stimuli, 
possibly suggesting hallucinations) or perseveration. 
The neurologic examination can be particularly valuable 

in providing etiologic clues; for example, metabolic 
derangements may induce signs that accompany confu-
sion, such as asterixis or myoclonus. Focal neurologic 
signs such as hemiparesis, visual-fi eld defects, asym-
metric refl exes, an upgoing toe, or hemineglect suggest 
the presence of focal brain lesions, which may produce 
confusional states (e.g., posterior cerebral or right 
middle cerebral artery infarcts). Laboratory tests and 
neuroimaging or other studies often provide critical 
information in this setting.

 B. Focal brain lesions of various etiologies may present 
with acute confusional states. Confusion and agitation 
may result from focal pathology in right frontal and 
parietal lobes, unilateral medial temporal lobe lesions 
in either hemisphere, or midbrain-diencephalic le-
sions. Ischemic cerebral infarcts of tissue supplied by 
middle cerebral arteries (usually right), posterior cere-
bral arteries, or the basilar artery may cause acute 
confusional states, sometimes with minimal or no 
accompanying focal neurologic signs. Mass lesions of 
different types (e.g., tumor, subdural hematoma, intra-
cerebral hemorrhage, abscess) may produce similar 
clinical features. In many cases involving mass lesions 
or midbrain-diencephalic pathology, there is an accom-
panying alteration in arousal.

 C. Other primary cerebral processes may present with 
confusional states. Patients with mild traumatic brain 
injury may exhibit transient loss of consciousness 
(i.e., concussion), with or without residual problems 
with attention, concentration, and memory (post-
concussion syndrome). More signifi cant brain injury 
(e.g., contusion) may produce permanent defi cits; 
the profi le of cognitive defi cits depends on the areas 
involved. Severe head injury may result in coma, and 
evaluation and treatment should proceed according 
to intensive care protocols (see the section Coma). In 
older patients, subdural hematoma may result from 
trivial head trauma. In young patients, migraine may 
present with confusion with or without headache or 
other focal neurologic fi ndings.

 D. Acute confusion may be the presenting sign of systemic 
or CNS infection. In febrile confusional states, aggres-
sive workup for infectious etiologies is key, yet infec-
tious etiologies must be kept in mind even when a fe-
ver is not obviously present, particularly in older 
patients or those with immunologic compromise (in-
cluding patients with an oncologic history). Bacterial 
and viral agents are more likely to cause acute behavior 
changes than fungal agents, which tend to produce a 

(Continued on page 452)
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in patients who use alcohol include intoxication, 
withdrawal, and Wernicke’s encephalopathy (classically 
ophthalmoplegia, ataxia, and encephalopathy, but 
often presenting without the full triad). The administra-
tion of thiamine prior to glucose is essential. Other toxic 
agents include organic chemical substances (e.g., 
insecticides), heavy metals, and carbon monoxide.

 G. Consider postictal confusion in a patient with a known 
seizure disorder. Anticonvulsant medication effects—
particularly abruptly increased levels due to drug-drug 
interactions—may cause confusion. Alterations in con-
sciousness may result from absence or complex partial 
seizures. Although relatively uncommon, nonconvulsive 
status epilepticus should always be considered in 
confused patients with or without a seizure history. 
If the diagnosis is in doubt, treat with benzodiazepines 
and obtain an urgent EEG, if available.

 H. Patients with known psychiatric disorders may present 
with confusion or inattention. The effects of psychiatric 
medications must always be considered in this setting.

more indolent course of symptoms. Empiric treatment 
of herpes simplex encephalitis should be strongly con-
sidered in most febrile confusional states until other 
etiologies can be identifi ed, because signifi cant perma-
nent neurologic impairment may be preventable. Also 
consider CNS abscesses whether or not focal signs are 
present. In older patients, common systemic infections 
such as urinary tract infection may induce signifi cant 
confusion, which may persist longer that expected 
after treatment. A low clinical threshold for lumbar 
puncture must be maintained.

 E. Confusional states may be secondary to metabolic 
derangements resulting from systemic illness. The 
potential causes are numerous and include thyroid 
and other endocrine, hepatic, renal, and pulmonary 
dysfunction. Any condition leading to hypoxia, such as 
myocardial infarction or cardiac arrhythmia, may lead 
to a confusional state. Along with a history and neuro-
logic examination, a general medical examination 
surveying all organ systems is essential in the initial 
evaluation of a patient with acute confusion. Patients 
with a history of dementia often develop acutely wors-
ened mental status during periods of intercurrent 
systemic illness. Treatment of the underlying cause is 
the primary intervention, but confusion may resolve 
slowly, particularly in older individuals.

 F. Exogenous substances may cause a toxic confusional 
state. Medications (particularly those with prominent 
anticholinergic effects) may adversely affect cognitive 
function. Neuroleptic malignant syndrome must be 
considered in patients receiving these medications or 
in patients withdrawn rapidly from levodopa or dopa-
mine agonists. A toxicology screen will reveal drugs of 
abuse or other agents. Acute confusional syndromes 
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CHRONIC BEHAVIOR CHANGE
Bradford C. Dickerson, MD

Chronic behavior change is a useful descriptor that 
encompasses dementia, aphasia and other focal cognitive 
disorders, chronic encephalopathy, and psychiatric disor-
ders. Dementia is a clinical syndrome defi ned as sustained 
or progressive decline in cognition or behavior that inter-
feres with routine daily activities. Any domains of mental 
function may be affected, including memory, language, vi-
suospatial skills, attention, executive function, judgment, 
and social or emotional behavior. The persistence of the 
defi cit(s) differentiates dementia from acute confusional 
state or delirium (see the section on acute confusional 
state). Although many types of dementia are progressive, 
some (e.g., posttraumatic) are relatively static. Aphasia and 
other focal cognitive disorders are often chronic but are 
not considered dementias because they may not encom-
pass multiple domains of cognition or behavior and may 
not signifi cantly interfere with routine activities outside 
the specifi c impairment. They may result from residual 
static damage following acute brain insults, such as stroke, 
abscess, or tumor. Chronic encephalopathy is a loosely de-
fi ned term that implies an ongoing medical etiology, such 
as hepatic or renal encephalopathy. Chronic psychiatric 
disorders, by defi nition, involve chronic behavior change 
and are discussed elsewhere (see the section on behavioral 
medicine). The list of possible causes of these varieties 
of chronic behavior change is long, so it is useful to pur-
sue an organized approach to evaluation, with the goal of 
identifying the most specifi c diagnosis and treatment. It is 
critical to remember that, although most forms of demen-
tia or chronic behavior change are irreversible, they are 
all treatable. Treatment may (rarely) reverse or partly re-
verse the overall level of impairment, may produce modest 
improvements in specifi c aspects of cognition, may allevi-
ate behavioral symptoms, or may improve safety. Compre-
hensive, multidisciplinary treatment programs for demen-
tia include pharmacologic and nonpharmacologic therapy 
for cognitive and behavioral symptoms, patient and family 
support and education, the maximization of safety, and 
referral to social services and community resources.

 A. As is the case for acute behavior change, a detailed his-
tory is the essential fi rst step in the evaluation of chronic 
behavior change. The fi rst offi ce visit is often best de-
voted primarily to the gathering of information from the 
patient and a knowledgeable informant (spouse, child, 
friend). A structured approach to history taking is help-
ful, focusing fi rst on specifi c symptoms and reviewing all 
domains of cognition and behavior (memory, language, 
visuospatial skills, attention, executive function, mood, 

personality, social behavior) and general neurologic func-
tion (vision, motor behavior, gait). It is critical to deter-
mine the degree to which a patient’s routine activities 
have been altered by these symptoms (slowing, increased 
mistakes, the need for supervision, the relinquishment of 
activities). A comprehensive review of systems can reveal 
important relevant history regarding possible etiologies 
or potential contributors (e.g., transient ischemic attacks, 
symptoms suggestive of endocrine dysfunction, sleep 
disturbance, or depression). A medical and family history 
can be useful to identify additional clinical context and 
risk profi les (e.g., cerebrovascular risk, family history of 
Alzheimer’s disease [AD]). Social history is key to the 
establishment of a premorbid baseline, against which 
current symptoms should be compared. Highly educated 
patients may perform surprisingly well on mental status 
testing but have signifi cant impairment in complex social 
or vocational activities.

 B. The evaluation should include medical and neurologic 
examination and mental status examination. The pres-
ence of medical (e.g., cardiac arrhythmia or carotid 
bruit) or neurologic (e.g., visual fi eld loss, focal weak-
ness, upgoing toe) signs may provide important etio-
logic clues. The mental status examination should in-
clude observations of the patient’s behavior during the 
interview, particularly focused on arousal and attention, 
affect, motivation, insight, comportment, and sponta-
neous use of language. Waxing and waning attention, 
depressed affect, apathy, denial of defi cits or anosogno-
sia, disinhibition or lack of concern, dysarthria, word-
fi nding pauses, or circumlocutory or emptiness of 
speech may be important signs helpful in the character-
ization and localization of cerebral dysfunction. A de-
tailed yet focused cognitive examination can yield ad-
ditional useful information and may yield surprising 
defi cits in patients with relatively preserved social skills. 
If the mental status examination provides information 
consistent with the history, the clinician may be satis-
fi ed with the characterization of symptoms and signs 
and wish to pursue an etiologic workup. If questions 
remain regarding the presence, absence, or nature of 
cognitive dysfunction, referral for neuropsychologic 
testing is often helpful. Patients’ and family members’ 
reports of cognitive-behavioral symptoms should be 
taken seriously, and if the constraints of offi ce practice 
do not allow for the detailed testing of cognitive func-
tion, additional resources should be brought to bear, 
including the expertise of colleagues in behavioral neu-
rology, neuropsychiatry, and neuropsychology.

(Continued on page 456)
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 C. Laboratory testing, neuroimaging studies, and other 
tests are essential to consider as part of the workup 
of patients with chronic behavior change. Just as the 
cardiologist seeks abnormalities of cardiac structure 
and function in the evaluation of a patient with chest 
pain, the neurologist should assess the integrity of 
brain anatomy (e.g., using MRI) and function (e.g., us-
ing positron emission tomography [PET] or single 
photon emission computed tomography) in the patient 
with behavioral change. Electroencephalography and 
lumbar puncture should be considered. Routine 
screening for thyroid, nutritional, and metabolic ab-
normalities is important. Depending on local preva-
lence patterns, syphilis screening should be consid-
ered. The medical context may dictate additional 
laboratory studies.

 D. AD classically presents as an insidiously progressive 
dementia primarily involving memory and executive 
function, although other forms of the disease may 
present primarily with visuospatial or language dys-
function. No focal signs are usually found on neuro-
logic examination. Some patients with AD present with 
affective change, including depression, anxiety, or apa-
thy. Frontotemporal dementia (FTD), much less com-
mon than AD and usually presenting at a younger age 
(50s or 60s), may present with inappropriate or bizarre 
behavior, personality change, language impairment, or 
executive dysfunction. This presentation may lead to 
erroneous primary psychiatric diagnoses. The neuro-
pathologic process of AD usually preferentially affects 
the medial temporal lobe and temporoparietal cortex, 
whereas FTD usually involves the frontal and anterior 
temporal cortex. These changes are often detectable in 
patients as atrophy of these regions on MRI scans or 
hypometabolism of these regions on PET. Current 
treatments follow the rubric outlined previously, with 
cholinesterase inhibitors and Memantine aimed to-
ward improvements in cognitive function.

 E. Cerebrovascular dementia may present with a history 
of stepwise cognitive decline, often primarily involv-
ing executive dysfunction, accompanied in many cases 
by focal fi ndings on neurologic examination. A clinical 
context involving cerebrovascular risk factors and 
neuroimaging evidence of white matter hyperintensi-
ties is supportive of this diagnosis. Prophylactic treat-
ment of cerebrovascular risk factors and cholinester-
ase inhibitors are the current mainstays of therapy.

 F. In patients with movement-related symptoms and signs 
and cognitive changes including slowed thinking and 
inattention, executive dysfunction, often accompanied 
by hypophonic or dysarthric speech and apathetic or 
depressed appearance, the major diagnoses to consider 
are the dementias associated with one of the extrapyra-
midal syndromes. These include dementia with Lewy 
bodies (DLB), Parkinson’s disease (PD), progressive 
supranuclear palsy (PSP), corticobasal ganglionic 
degeneration (CBD), and Huntington’s disease (HD). 

Characteristic features include fl uctuating cognition 
with pronounced variation in attention and alertness, 
well-formed visual hallucinations, and parkinsonism 
in DLB; bradykinesia, rigidity, and tremor in PD; eye 
movement abnormalities and axial rigidity in PSP; 
akinetic rigidity (often asymmetric), apraxia or alien 
limb syndrome, and cortical sensory loss in CBD; and 
choreoathetosis in HD. Differentiation of these syn-
dromes is often diffi cult. An empiric trial of levodopa or 
other prodopaminergic agents may be benefi cial. Avoid 
neuroleptics in patients with DLB, given severe sensi-
tivity reactions. Cholinesterase inhibitors may be ben-
efi cial, as are symptomatic therapies for behavioral 
symptoms, such as depression.

 G. Rapidly progressive cognitive decline accompanied in 
some cases by neurologic signs including dysarthria, 
gait disturbance, and myoclonus suggests prion 
dementias, such as Creutzfeldt-Jakob disease. Periodic 
epileptiform discharges are classically present on elec-
troencephalogram. Treatment is palliative. The triad of 
dementia, incontinence, and gait disturbance suggests 
normal-pressure hydrocephalus (NPH). Neuroimag-
ing typically demonstrates ventricular enlargement 
disproportionate to cerebral atrophy (ex vacuo ven-
tricular enlargement results from cerebral atrophy but 
is typically proportionate to atrophy). Removal of a 
large volume of cerebrospinal fl uid via lumbar punc-
ture or drain may result in transient improvement of 
symptoms and suggests potential responsiveness to 
ventriculoperitoneal shunt procedure.

 H. Exogenous substances may result in a toxic confu-
sional state. Drugs (prescription or otherwise) com-
monly cause cognitive diffi culties. If possible, elimi-
nate from the patient’s regimen any agents known to 
do this (particularly anticholinergic agents). Chronic 
alcohol use leads to executive dysfunction. Korsakoff’s 
syndrome is primarily an amnesic disorder resulting 
from thiamine defi ciency, often related to alcoholism. 
Other classes of agents capable of inducing cognitive 
changes include heavy metals (e.g., arsenic, lead, thal-
lium, manganese, mercury), organic agents (e.g., sol-
vents, organophosphate insecticides), and carbon 
monoxide.

 I. Mass lesions, such as frontal lobe tumors or subdural 
hematomas, may present primarily with chronic be-
havior change. In patients with a history of cancer, 
consider metastases, carcinomatous meningitis, and 
the effects of chemotherapy or radiation therapy. In 
paraneoplastic disorders, such as limbic encephalitis, 
cognitive and behavior change may be the presenting 
symptom prior to the oncologic diagnosis. Primary or 
secondary seizure disorders may produce chronic 
behavioral changes unrelated to ictal events.

 J. If history and examination are compatible with CNS 
infection, consider chronic meningoencephalitis. Non-
bacterial infectious agents (e.g., cryptococcal, tuber-
culous infections) may have a relatively indolent 
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course. Neurosyphilis should be considered, although 
routine serologic screening is no longer recommended 
except in endemic regions. Herpes simplex encephali-
tis classically produces a syndrome of chronic amnesia 
and behavior change; many patients who succumb to 
viral encephalitides are left with residual cognitive 
and behavioral symptoms after acute recovery. Con-
sider HIV dementia in the appropriate setting. Whip-
ple’s disease is an amnesic disorder accompanied by a 
pathognomonic movement disorder of the face (ocu-
lomasticatory myorhythmia), caused by the intestinal 
bacterium Tropheryma whippelii.
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DISTURBANCES OF SMELL AND TASTE
Santosh Kesari, MD

Dysfunction of smell or taste usually is not a disease entity in 
itself; it is usually secondary to another disease process such 
as sinus disease, medications, toxins, neurodegenerative 
conditions, tumor, or trauma. Both are insidious symptoms; 
the patient often does not notice loss of taste, especially 
when the onset is gradual. Loss of smell, however, may be 
noticed by the patient as a change in taste sensation. Anos-
mia is the absence of smell sensation; dysosmia or parosmia 
is a distorted smell perception, either with or without an 
odorant stimulus present; and hyposmia is a reduced sense 
of smell. Abnormalities in taste sensation are classifi ed into 
ageusia (absence of taste perception), hypogeusia (dimin-
ished taste), and dysgeusia (distortion of taste resulting in a 
persistent metallic, bitter, sour, sweet, or salty taste).

 A. Diagnostic workup of a patient with smell or taste 
impairment proves diffi cult because the complaints are 
subjective, thus making objective assessment challeng-
ing. Evaluation includes a thorough history (gradual 
or acute onset and other associated fi ndings), physical 
examination (includes ear, nose, and throat and neuro-
logic examination), and special examination of taste and 
smell. Head CT with particular attention to the nasal 
cavities, anterior cranial fossa, and nasal sinuses are im-
portant in evaluating for anatomic abnormalities. Fur-
ther imaging studies, such as MRI, are indicated accord-
ing to the pathophysiologic process suspected. Biopsy of 
the olfactory neuroepithelium can be obtained by a 
needle and is generally a safe procedure. Biopsy utility 
rests in its ability to demonstrate changes that occur 
in steroid-dependent anosmia, posttraumatic anosmia, 
posttrial olfactory dysfunction, and congenital anosmia. 
Medications affecting the sense of smell and taste are 
numerous and include opioid analgesics, fl unisolide, 
promethazine, terbinafi ne, antibiotics, antifungal agents, 
anti infl ammatory drugs, cytotoxic agents, cardiovascular 
drugs, antiepileptics, psychotropics, nasal deconges-
tants, and antithyroid medications. The true incidence 
of drug-induced taste and smell disturbances is likely 
higher because of the infrequency of reporting. Drug-
induced smell and taste disturbances can be minimized 
by avoiding the use of drugs known to induce such dis-
turbances in patients with diseases that make them 
susceptible to smell and taste disorders. Good nutri-
tional support with zinc supplementation may reduce 
the possibility of the onset of drug-induced smell and 
taste disorders. Good oral hygiene coupled with preven-
tion of dry mouth may reduce the incidence of 
taste disturbances. Once a patient shows signs of such 

disturbance, an early discontinuation of the offending 
drug may prevent complete loss or irreversible distor-
tion of smell or taste.

 B. Congenital anosmia appears to be caused by absence of 
olfactory epithelium. The most common congenital 
disorder is Kallmann’s syndrome, in which there is 
agenesis of the olfactory bulbs in combination with hy-
pogonadism and other developmental abnormalities.

 C. Tumors implicated as causes of anosmia are olfactory 
groove meningiomas, frontal lobe gliomas, and pituitary 
adenomas with suprasellar extension. Another cause is 
a large aneurysm of the anterior cerebral or anterior 
communicating artery. Diseases such as chronic rhinitis 
and sinusitis or conditions leading to nasal obstruction 
are common causes of decreased smell. Anosmia caused 
by these conditions is frequently amenable to treat-
ment; if untreated, it may steadily worsen.

 D. Anosmia may occur after even mild head trauma, espe-
cially after a blow to the occiput, which causes shearing 
of the olfactory fi laments as they course through the 
cribriform plate. Although there is no treatment for 
posttraumatic loss of smell, gradual recovery of smell 
function occurs in about one third of patients. The ol-
factory bulbs and their nerves can be damaged during 
subfrontal craniotomy or as the result of a subarachnoid 
hemorrhage, meningitis at the base of the skull, or a 
frontal lobe abscess. Sudden loss of smell, and some-
times also of taste, may occur after an upper respiratory 
infection. This is more common in older patients and is 
thought to result from viral damage of the olfactory 
mucosa. Recovery, if it occurs at all, may take years.

 E. Dysosmia is common in elderly persons with or without 
dementia. In Alzheimer’s disease, there may be defi cits 
in central processing of smell, rather than a primary 
sensory impairment. Uncinate fi ts, a form of temporal 
lobe seizures, consist of brief periods of unpleasant or 
foul odor perception, together with an alteration of 
consciousness. Gustatory hallucinations may be part of 
a temporal lobe seizure and manifestations of other 
temporal-parietal dysfunction. The diagnosis can be 
confi rmed with EEG, and the seizures can be treated 
with anticonvulsant medication. Olfactory hallucina-
tions also have been described with illnesses such 
as depression, schizophrenia, Alzheimer’s disease, and 
alcohol withdrawal.

 F. A unilateral loss of taste on the anterior two thirds of the 
tongue can be found in Bell’s palsy and results from in-
volvement of the chorda tympani. Loss of taste as a result 
of head injury is less common than loss of smell. It may 



459
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be unilateral or bilateral, presumably caused by damage 
to the chorda tympani. Patients with diabetes mellitus 
often have a decreased sensation of sweet, bitter, and 
sour fl avors. This is more common in patients with long-
standing diabetes and in those with associated diabetic 
neuropathy. Cigarette smoking has been demonstrated 
to cause progressive loss of smell in a dose-related man-
ner, with a gradual restoration of smell perception once 
patients have stopped smoking. Likewise, chronic alco-
holism may lead to dysosmia and dysgeusia.

 G. Oral disorders causing taste disturbances include gas-
troesophageal refl ux, oral candidiasis, lichen planus, 
leukoplakia, carcinoma of the tongue, and other tongue 
affl ictions; xerostomia and sialoadenitis; and palatal 
clefts and facial hypoplasia. Periodontal disease and 
other infectious processes may produce abnormal oral 
secretions, resulting in taste changes. Dental restora-
tions or prostheses can give a metallic taste, whereas 
dentures may block taste reception.
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COMA
David M. Greer, MD

Coma is defi ned as a “sleeplike unresponsiveness without 
evidence of awareness of the self or the environment, a state 
from which patients cannot be aroused.” Patients in coma 
do not show any meaningful responsiveness to their environ-
ment but may have variably intact brainstem refl exes. To be 
considered in coma, the patient may exhibit refl ex posturing 
in response to noxious stimuli but cannot withdraw to pain 
or otherwise show signs of awareness of external or internal 
stimuli. The responsibilities of the physician include stabi-
lization of the patient’s vital functions and institution of the 
initial steps in evaluation and management.

Consciousness is predicated on both arousal and aware-
ness and is mediated by the ascending reticular activating 
system, which originates in the rostral brainstem and then 
projects into both cerebral hemispheres. Thus, to produce 
coma, a cerebral process must either affect the rostral brain-
stem primarily, both cerebral hemispheres concomitantly, 
or all of the above. Primary brainstem processes include 
vascular events (e.g., ischemic stroke, hemorrhage), drug 
intoxication, and compression from a supratentorial or 
infratentorial mass lesion. Diffuse hemispheric processes 
include hypoxic-ischemic injuries (e.g., from cardiac arrest), 
drug intoxication, seizures, infection (e.g., meningoenceph-
alitis), and metabolic disorders (e.g., hypoglycemia, hypona-
tremia, renal failure, liver failure).

 A. The foremost clinical goal in the management of a patient 
presenting in coma is the ABCs of basic life support. IV 
access should be obtained promptly, as should nasogastric 
and urinary catheters. Endotracheal intubation is usually 
necessary, secondary to poor airway protection or ineffec-
tive respiratory efforts. Blood should be sent for CBC, 
extended chemistries, ammonia level, ABGs, liver func-
tion studies, and toxicology screen (including urine). 
Thiamine (100 mg IV) and glucose (1 amp D50 IV) should 
be administered early. Naloxone (0.4–2.0 mg IV) admin-
istration should be considered in cases of suspected nar-
cotic overdose.

 B. A rapid medical and neurologic examination should be 
performed, preferably prior to intubation, because 
sedating and/or paralytic medications are often admin-
istered for intubation. Specifi c attention should be 
paid to the cranial nerves and to movements in the 
extremities to noxious stimulation. The Glasgow Coma 
Scale (Table 1) provides a quick, systematic way to 

assess brain dysfunction in patients who are comatose. 
It most often is used in traumatic coma. The skull 
should be palpated for hematomas, and one should 
look for Battle’s sign (ecchymosis over the mastoid) or 
“raccoon eyes” (ecchymosis around the eyes), either of 
which suggest a basal skull fracture. Other signs in-
clude hemotympanum and cerebrospinal fl uid (CSF) 
leakage from the nose or ears. The cervical spine 
should be immobilized, especially in cases of trauma or 
if the patient’s loss of consciousness was unwitnessed.

 C. Neuroimaging should be performed in all patients 
who are comatose to rule out a structural lesion. Ini-
tially, CT is preferable to MRI because of its ability 
to detect acute blood and bone abnormalities, but 
results can be normal in the early stages of stroke, 
meningitis, or following cardiac arrest. MRI is supe-
rior to CT for the detection of acute cerebral infarc-
tion or early signs of encephalitis. CT of the C-spine 
is performed to evaluate for stability in the acute 
setting, but MRI may also be required to assess for 
ligamentous injury.

Table 1.  Glasgow Coma Scale

Function Score*

Motor response
 Obeys 6
 Localizes 5
 Withdraws 4
 Abnormal fl exion 3
 Extensor response 2
 No response 1
Verbal response
 Oriented 5
 Confused conversation 4
 Inappropriate words 3
 Incomprehensible sounds 2
 No response 1
Eye opening
 Spontaneous 4
 To command 3
 To pain 2
 No response 1

*The best score from each of the three areas is 
summed. Scores can range from 15 (essentially 
a normal examination) to 3 (no response in 
any area).

(Continued on page 462)
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 D. A nonfocal examination should raise suspicion of a 
toxic or metabolic etiology. Dysfunction in virtually any 
organ system may lead to confusional states and coma. 
Look for systemic signs of renal or liver insuffi ciency/
failure. Consider drug ingestion or toxin exposure. 
In most cases, metabolic dysfunction does not cause 
nonreactive pupils or focal neurologic signs. However, 
atropine-like substances and glutethimide can abolish 
pupillary refl exes, and opiate overdose may cause the 
pupils to be so constricted that a very bright light and 
a magnifying glass may be needed to detect any reac-
tivity. Toxic-metabolic insults also may result in seizures 
and lateralizing neurologic signs that may wax and 
wane or even shift from side to side. Extensor plantar 
responses also may be seen. However, metabolic causes 
of coma (especially intoxication) may obscure signs of 
an underlying focal lesion. Therefore, neuroimaging 
should still be performed.

 E. If a focal lesion is responsible for coma, it is useful to 
localize the lesion to a supratentorial or infratentorial 
location. The examination should emphasize the fol-
lowing: eye opening to loud auditory or vigorous 
physical stimulation, blinking to visual threat, pupillary 
response to bright light (size, symmetry, reactivity), eye 
movement abnormalities (including the oculocephalic 
refl ex or “doll’s eyes” and the oculovestibular refl ex or 
“cold calorics”), corneal refl ex, gag refl ex, respiratory 
pattern (e.g., Cheyne-Stokes, central neurogenic 
hyperventilation, ataxic and apneustic breathing), extre-
mity movements to noxious stimulation (e.g., symme-
tric vs. asymmetric responses, decorticate/decerebrate 
posturing), deep tendon refl exes, and the Babinski 
refl ex. A complete discussion of the abnormalities ob-
served with lesions in different brain areas is beyond 
the scope of this chapter. The key is to carefully and 
systematically perform and document the neurologic 
examination so that clinical stability or progression can 
be appreciated by the medical team.

 F. Signs of meningismus include nuchal rigidity and 
Kernig’s and Brudzinski’s signs. Such fi ndings may 
accompany either a nonfocal or focal examination. 
Nonfocal examinations may refl ect subarachnoid hem-
orrhage (SAH) or meningoencephalitis. Focal lesions 

may induce meningismus through direct meningeal ir-
ritation (e.g., parenchymal hemorrhage with rupture 
into the subarachnoid space) or through increased in-
tracranial pressure, which may lead to herniation. After 
obtaining neuroimaging to rule out a mass lesion, a 
lumbar puncture should be performed, looking for evi-
dence of blood, xanthochromia, or infection. Approxi-
mately 6% of SAHs are diagnosed by lumbar puncture 
after a falsely negative CT scan. Furthermore, signs of 
meningismus may be absent in deep coma, so consider 
performing a lumbar puncture if the history suggests an 
infectious etiology or if there is no alternative explana-
tion for the patient’s state.

 G. Prolonged or sustained seizure activity (i.e., status 
epilepticus) may lead to impaired consciousness and 
coma. Patients may be in status epilepticus without 
overt signs of seizures (i.e., nonconvulsive status 
epilepticus). Seizures also may refl ect an underlying 
process that itself leads to coma. Observe patients 
carefully for evidence of seizure activity, especially the 
eyes, which may be deviated to one side or moving 
rhythmically. Focal seizures suggest a focal lesion, and 
generalized seizures or myoclonus suggest a toxic–
metabolic insult, although these rules are not absolute. 
Laboratory studies should include anticonvulsant 
levels as well as metabolic parameters. An EEG may 
be useful not only to assess seizure activity but also to 
look for abnormalities compatible with metabolic ab-
normalities (e.g., rhythmic discharges in hepatic en-
cephalopathy) or focal lesions (i.e., focal slowing).

References

Adams RD, Victor M, Ropper AH. Coma and related disorders of con-
sciousness. In Adams RD, Victor M, Ropper AH, eds. Principles of 
Neurology, 6th ed. New York: McGraw-Hill, 1997:344.

Brust JCM. Coma. In Rowland LP, ed. Merritt’s Textbook of Neurology, 9th 
ed. Baltimore: Williams & Wilkins, 1995.

Plum F, Posner J. The Diagnosis of Stupor and Coma, 3rd ed. Oxford: 
Oxford University Press, 1982.

Young GB, Ropper AH, Bolton CF. Coma and Impaired Consciousness. 
New York: McGraw-Hill, 1998.



463

No sign or history of trauma
(Cont’d from p 461)

Nonfocal Focal Nonfocal 
      or
Focal

Observed seizure activity or
known seizure disorder

Consider:
    Status epilepticus

EEG
Check anticonvulsant levels
Obtain metabolic screen
Neuroimaging

Treat

Treat
Treat

Treat

Meningismus

Consider:
    SAH
    Meningitis

Neuroimaging

Findings
compatible
with dysfunction
at defined level
of neuraxis

Consider:
    Cerebrovascular
        accident
    Mass lesion

Neuroimaging

Possible
toxic–metabolic
etiologies

Consider:
    Drug ingestion
    Toxic exposure
    Thyroid dysfunction
    Hepatic dysfunction
    Renal dysfunction
    Electrolyte, glucose,
        or acid-base
        abnormalities
    Hypoxic-ischemic
        conditions
    Hypothermia/hyperthermia

Neuroimaging
Appropriate laboratory
    evaluation

Lumbar Puncture

D E F G



464

BRAIN DEATH
David M. Greer, MD

Molleret and Goulon introduced the term brain death 
in 1959, when they described 23 patients with “irrevers-
ible coma” involving unresponsiveness, loss of brainstem 
refl exes and spontaneous respiration, and fl at EEGs. 
Advances in mechanical ventilation have enabled survival 
of systemic organ functioning after devastating neurologic 
injury, thereby creating the possibility for the person’s brain 
to be “dead” or nonfunctional, while the systemic organs 
are still viable if supported by external means. In 1981, 
the President’s Commission for the Study of Ethical Prob-
lems in Medicine and Biomedical and Behavioral Research 
issued a report on “Guidelines for the Determination of 
Death.” This included a model statute called the Uniform 
Determination of Death Act, which stated: “An individual 
who has sustained either (1) irreversible cessation of circu-
latory and respiratory functions, or (2) irreversible cessation 
of all functions of the entire brain, including the brain stem, 
is dead. A determination of death must be made in deter-
mination with accepted medical standards.” The correct 
determination of brain death is essential in medical care to 
ensure that inappropriate measures are not undertaken, to 
provide fi nality for families concerned with prognosis, and 
for possible organ donation. Most states now have statutes 
or judicial decisions recognizing this concept. However, sig-
nifi cant local variations in guidelines exist, and at present in-
dividual hospitals are responsible for developing their own 
guidelines. The following is a description of the necessary 
requirements for determination of death by brain criteria 
in adults.

 A. The cause of brain dysfunction must be known and 
must be known to be irreversible. Neuroimaging is 
often required to establish the cause radiographically 
and to exclude potentially treatable conditions. There 
must be no confounding medical conditions that may 
infl uence the clinical examination, including severe 
electrolyte disturbances, acid–base disorders, elevated 
ammonia level, or endocrine disorders—particularly, 
profound hypothyroidism or hyperthyroidism or 
severe cortisol defi ciency. Body temperature must be 
!96.8° F (36.5° C). The systolic blood pressure must 
be maintained !90 mm Hg. There must be no evi-
dence of drug intoxication, poisoning, or recent use of 
neuromuscular blocking agents. The barbiturate level 
must be "10 #g/ml. If signifi cant doses of CNS 
depressant medications (e.g., narcotics, sedatives, hyp-
notics, anticholinergics) have been administered 
recently, the reliability of the clinical examination 
should be questioned and ancillary testing should be 

performed. There should be a demonstrated absence 
of neuromuscular blockade (e.g., with a method of four 
nerve stimulation) if the patient has received recent or 
prolonged use of neuromuscular blocking agents. In 
the presence of confounding variables, brain death 
may still be determined with the aid of ancillary tests.

 B. The three cardinal fi ndings in clinical brain death are 
coma, absence of brainstem refl exes, and apnea. Coma 
is defi ned as the absence of any cerebrally mediated 
response to noxious stimuli, including pain in all 
extremities. Brainstem refl exes should include the 
following:

 • Pupils—no response to bright light (a magnifying 
glass may be useful if response is questionable). 
Small or pinpoint pupils should alert the clinician to 
the possibility of narcotic intoxication but can also be 
seen with pontine damage.

 • Ocular movement—no oculocephalic refl ex (“doll’s 
eyes”—tested only when the integrity of the cervical 
spine is ensured) and no oculovestibular refl ex (“cold 
calorics”). Testing may be confounded by blood or 
cerumen in the auditory canal, a disrupted tympanic 
membrane, or injury to the globes or orbits.

 • Facial motor response—no corneal response, no jaw 
jerk refl ex, no facial grimacing to noxious stimuli. 
Facial myokymias, resulting from denervation of the 
facial nerve, are permissible.

 • Pharyngeal and tracheal refl exes—no response to 
stimulation of the posterior pharynx with pressure, 
no coughing or signifi cant bradyarrhythmia to bron-
chial suctioning.

 • Motor response to pain—no purposeful or posturing 
(extensor or fl exor) movements to noxious stimuli 
(e.g., nail bed pressure). Deep tendon refl exes are 
permissible because they are spinally mediated.
Apnea testing requires hemodynamic stability; if the 

patient is not stable, then ancillary testing should be 
performed. The patient should have correction of the 
pH (7.35–7.45) and Pco2 (35–45) at least 20 minutes 
prior to testing if possible. The patient should be pre-
oxygenated with 100% Fio2 for at least 5 minutes prior 
to testing to an arterial Po2 of $200 mm Hg. (This is to 
ensure that the patient does not become hypoxic at any 
time during testing.) Ensure proper functioning of a 
pulse oximeter. Provide an oxygen source (typically via 
a catheter to the endotracheal tube to the level of the 
carina with a continuous fl ow of oxygen). Disconnect 
the ventilator, and observe closely for respiratory move-
ments, cyanosis, or hemodynamic instability. If any of 
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these occur, the test should be aborted. If not, after 
8 minutes an ABG measurement is drawn and the 
patient is reconnected to the ventilator. The apnea test 
is positive if the pH is %7.30 (from a pretest baseline of 
$7.40) or Pco2 increases from 40 to $60 mm Hg, or if 
there is a 20 mm Hg increase from the pretest baseline. 
If the test is indeterminate, ancillary testing may be 
required.

 C. Brain death is a clinical diagnosis and does not require 
ancillary testing, unless the clinical examination cannot 
be performed or is considered unreliable. Ancillary 
studies include cerebral angiography, single photon 
emission computed tomography (SPECT), EEG, or 
transcranial Doppler ultrasound.

Pitfalls in brain death testing include severe facial 
trauma; preexisting pupillary abnormalities; sleep apnea 
or severe pulmonary disease resulting in severe chronic 

retention of CO2; or toxic levels of any sedative drugs, 
including aminoglycosides, tricyclic antidepressants, 
anticholinergics, antiepileptic drugs, chemotherapeutic 
agents, or neuromuscular blocking agents.
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DILATED PUPIL
Sherleen Chen, MD, FACS

One must ensure that the dilated pupil is the abnormal pupil 
by examining the patient in both bright and dim ambient 
light. If the anisocoria is greater in bright lighting and the 
larger pupil constricts poorly to penlight examination, then 
the dilated pupil is the abnormal pupil.

Physiologic anisocoria occurs in approximately 20% of the 
population. It is characterized by anisocoria that is similar in 
both bright and dark, normal pupillary constriction to light, 
and anisocoria that is usually !1 mm in diameter.

 A. Acute angle-closure glaucoma is characterized by acute 
pain with blurred vision and colored halos around 
lights. On examination, the pupil is unreactive and 
fi xed in a mid-dilated position. The conjunctiva is typi-
cally hyperemic, with corneal edema demonstrated by 
a dulled refl ection of light from the corneal surface. 
The intraocular pressure is acutely elevated.

This is a medical emergency that requires prompt 
treatment to prevent permanent visual loss. If a Tono-
Pen is available to confi rm acutely elevated intraocular 
pressure, Timoptic 0.5% 1 gtt and/or Diamox 500 mg 
PO/IV should be given. The patient should be imme-
diately referred to an ophthalmologist for defi nitive 
management.

 B. In a patient with a dilated pupil, an extraocular motility 
defi cit with or without associated ptosis indicates a third 
nerve palsy until proved otherwise. The patient may have 
periorbital pain or headache. Immediate neuroimaging 
should be obtained, with MRI/MRA of the brain with 
gadolinium to rule out an aneurysm or mass.

 C. Unilateral or asymmetric exposure to adrenergic agents 
will cause mydriasis associated with a widened palpebral 

fi ssure and blanched conjunctiva resulting from vaso-
constriction. Common agents include over-the-counter 
vasoconstrictors for “red eyes” and adrenergic glaucoma 
medications. Accommodation remains unaffected.

 D. Parasympathetic blockade of pupillary constriction typ-
ically results in a very large pupil and is associated with 
loss of accommodation. Common causative agents in-
clude atropine, scopolamine patch, and night-blooming 
fl owers.

 E. Surgery, prior ocular trauma, or prior infl ammation may 
cause a dilated pupil that may have irregular margins.

 F. An Adie’s tonic pupil demonstrates cholinergic super-
sensitivity; the dilated pupil constricts signifi cantly 
more than the contralateral pupil in response to dilute 
pilocarpine (0.125%). Additional signs seen without 
pharmacologic intervention include: (1) The affected 
pupil constricts slowly in response to light, but con-
stricts quickly with accommodation (looking at a near 
target. It also remains tonic (redilates slowly) after a 
prolonged accomodative effort. (2) Segmental palsy of 
the iris sphincter, seen as an irregularly constricting 
pupil margin.

References

Bradford CA, ed. Basic Ophthalmology, 8th ed. San Francisco: American 
Academy of Ophthalmology, 2004.

Kaiser PA, Friedman NJ, Pineda R II. The Massachusetts Eye and Ear 
Infi rmary Illustrated Manual of Ophthalmology, 2nd ed. Philadelphia: 
Saunders, 2003.

Trobe JD. The Physician’s Guide to Eye Care, 3rd ed. San Francisco: 
American Academy of Ophthalmology, 2006.



469

Patient with DILATED PUPIL
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CORNEAL ABRASION
Sherleen Chen, MD, FACS

Corneal abrasions typically heal rapidly (within 1–2 days) 
depending on the extent of injury and the patient’s age 
and health. The most important management issues are to 
exclude more severe injury and to allow healing without 
infection. Topical anesthetics should never be prescribed 
for pain control because chronic use is toxic to the corneal 
epithelium.

 A. If the abrasion is associated with a signifi cant mecha-
nism of injury (e.g., high-velocity foreign body), contact 
with vegetable matter such as a bush or tree, or associ-
ated contact lens wear, the patient should be referred to 
an ophthalmologist for examination because these situa-
tions have potential for more serious injury or more 
virulent or atypical pathogens.

 B. On penlight examination, a corneal abrasion may show 
a normal corneal light refl ection or an isolated irregu-
lar corneal light refl ection in the area of the abrasion. 
Fluorescein staining and examination under cobalt 
blue light will outline the area of denuded epithelium 
as a yellowish-green stain.

 C. Patients with recurrent erosion syndrome report a 
history of recurrent episodes of awakening with symp-
toms of a corneal abrasion. The examination is often 
normal because the abrasion has often healed by the 
time the patient is seen. Patients should use aggressive 
lubrication with artifi cial tears QID and erythromycin 
or another bland ointment QHS for 1 month. An oph-
thalmology referral should be pursued if the patient is 
still symptomatic.

 D. Multiple linear streaks of fl uorescein staining indicate 
a foreign body embedded in the upper lid until proved 
otherwise. After everting the upper lid to remove the 
foreign body, the abrasion is treated as indicated for 
small abrasions (see section E). The upper lid also 
should be everted if the patient reports a history of a 
foreign body in the eye.

 E. Small abrasions are treated with ophthalmic oint ment 
tid–qid, such as erythromycin, polymyxin/bacitracin, or 
bacitracin ointment. Antibiotic ointments with steroids 
are contraindicated. Patients are seen within 1–2 days 
to ensure complete resolution of the abrasion without 
complication.

 F. Large abrasions are treated with antibiotic ointments 
as noted in section E. In addition, pressure patching 
for 24 hours may decrease pain and aid in healing. A 
folded eye pad is placed over the closed lid and cov-
ered with a second eye pad. Tape is applied diagonally 
across the forehead to the patient’s cheekbone to 
tightly secure the pad and prevent blinking. An eye 
patch should never be applied if there is recent history 
of contact lens wear, potential vegetable matter, or a 
potential infection. Oral analgesics can be prescribed 
as needed for 1 day. Topical anesthetics should never 
be prescribed. Patients should be seen within 24 hours 
to ensure healing is progressing without infection, or 
they should be referred to an ophthalmologist.

 G. The branching pattern of a corneal dendrite indicates 
herpetic eye disease. The patient should be referred 
to an ophthalmologist for further evaluation and 
management.

 H. Immediate ophthalmology referral should be sought 
for concerning fi ndings such as a corneal opacity, em-
bedded foreign body, a shallow anterior chamber, or an 
irregular pupil. These signs indicate signifi cant injury 
or potential infection.
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CONJUNCTIVITIS
Sherleen Chen, MD, FACS

 A. Chronic conjunctivitis lasting !4 weeks has a large 
differential, and therefore patients with chronic con-
junctivitis should be referred to an ophthalmologist.

 B. The acute mucopurulent discharge of bacterial con-
junctivitis is typically yellowish-white, thick, and creamy. 
This is in contrast to the thin, grayish-white, watery, or 
stringy mucus seen in nonbacterial conjunctivitis.

 C. Concerning history includes contact lens wear, recent 
eye surgery or any history of glaucoma surgery, or any 
history or symptoms of sexually transmitted disease. 
These patients should be referred immediately to oph-
thalmology for further evaluation.

 D. If there is no prior or concerning history, the discharge 
should be cleaned from the eye with frequent fl ushing 
using artifi cial tears and warm compresses to the lids. 
Antibacterial drops should be given QID for 1 week, 
with polymyxin-trimethoprim or a fourth-generation 
fl uoroquinolone.

 E. Viral conjunctivitis is typically associated with an upper 
respiratory tract infection (URI) and tender swollen pre-
auricular nodes. Because viral conjunctivitis is extremely 
contagious when the discharge is present, meticulous 
hygiene should be maintained with frequent hand-
washing, avoidance of touching the eyes, and avoidance 

of sharing towels or linens. Cool compresses and artifi cial 
tears can provide symptomatic relief.

 F. If conjunctivitis is associated with vesicles of the periocu-
lar skin, an ophthalmologist should be consulted to evalu-
ate for more extensive herpetic ocular involvement.

 G. Allergic conjunctivitis is typically bilateral, with signifi -
cant itching and watery discharge. Systemic antihista-
mines and allergen exposure control are helpful. Cool 
compresses and artifi cial tears may be suffi cient for 
mild symptoms. Topical antihistamine/vasoconstrictor 
drops QID (over the counter) can be used for a few 
weeks, but chronic use may cause rebound hyperemia 
and tachyphylaxis. Alternatively, topical antihistamine/
vasoconstrictor/mast cell stabilizer drops QD–bid can 
be prescribed for use as needed.
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ACUTE VISUAL LOSS
Sherleen Chen, MD, FACS

Patients with acute unilateral visual loss require emergent 
evaluation. Visual loss occurring over minutes to hours is 
usually a result of retinal or optic nerve ischemia. Associ-
ated symptoms may help to differentiate among the etiolo-
gies, a few of which require emergency treatment to pre-
vent permanent or bilateral visual loss.

 A. Acute angle-closure glaucoma is characterized by acute 
periocular pain, which may be severe and associated 
with nausea and vomiting. Patients experience blurred 
vision and colored halos around lights. On examina-
tion, the pupil is unreactive and fi xed in a mid-dilated 
position. The conjunctiva is typically hyperemic, with 
corneal edema demonstrated by a dulled refl ection of 
light from the corneal surface. The intraocular pres-
sure is acutely elevated.

This is a medical emergency that requires prompt 
treatment to prevent permanent visual loss. If a Tono-
Pen is available to confi rm acutely elevated intraocular 
pressure, Timoptic 0.5% 1 gtt and/or Diamox 500 mg 
PO/IV should be given. The patient should be 
immediately referred to an ophthalmologist for defi ni-
tive management.

 B. Optic neuritis typically causes eye pain, particularly 
with extraocular movements. The pupil looks normal, 
but further evaluation shows a relative afferent pupil-
lary defect (APD). Visual loss usually occurs over days, 
but it may rarely occur over hours. The eye appears 
white and quiet. Patients are typically between 18 and 
50 years of age. Urgent referral should be made to a 
neuro-ophthalmologist or neurologist for neuroimaging 
with MRI of the brain and orbits with gadolinium to 
assess for demyelinating lesions.

 C. Symptoms of giant cell arteritis include jaw claudica-
tion, scalp tenderness, headache, malaise, anorexia, 
and proximal joint or muscle aches. Patients are typi-
cally !50 years of age. Confi rmatory labs should be 
ordered, with stat ESR, C-reactive protein (CRP), 
and CBC with platelets. Immediate methylpredniso-
lone 1–1.5 g IV is given in divided doses to prevent 
bilateral visual loss. Emergent ophthalmology evalua-
tion should be sought to evaluate for arteritic anterior 
ischemic optic neuropathy or central retinal artery 
occlusion. A temporal artery biopsy should be per-
formed within 7 days of starting steroids to confi rm 
the diagnosis.

 D. Symptoms of retinal detachment include photopsias 
(brief monocular fl ashes of light), fl oaters (fl ies or 
cobwebs that move with eye movement), and a curtain 
or shadow moving in the fi eld of vision. An urgent 
ophthalmology referral should be obtained to evaluate 
for retinal detachment or a vitreous hemorrhage, which 
is less likely, not urgent, and most commonly seen in 
patients with a history of diabetic retinopathy.

 E. Central retinal artery occlusion causes sudden, 
profound, painless visual loss. On ophthalmoscopy, the 
infarcted retina appears whitish and opacifi ed, with a 
cherry-red spot in the center of the macula. No ocular 
treatment has been proved to be effective, but an 
emergent ophthalmology evaluation should be obtained 
to confi rm the diagnosis. Further management involves 
controlling hypertension and other medical problems 
and evaluating for carotid or cardiac emboli. In patients 
!50 years of age, a stat ESR and CRP should be con-
sidered to rule out giant cell arteritis as a potential etiol-
ogy. Patients "50 years of age may need an evaluation 
for collagen vascular disease; hypercoagulable state; or 
other rare causes such as syphilis, sickle cell, or Behçet’s 
disease.

 F. Ophthalmoscopic examination in central retinal vein 
occlusion reveals diffuse retinal hemorrhages, dilated 
retinal veins, and often cotton-wool spots. Blood pres-
sure should be checked, and hypertension and other 
contributors to cardiovascular disease should be man-
aged. If clinically indicated, a hypercoagulable state 
should be excluded. An urgent ophthalmology evalua-
tion is obtained to evaluate for elevated intraocular 
pressure and future potential neovascularization.

 G. Patients with nonarteritic anterior ischemic optic neu-
ropathy are typically !50 years of age and experi-
ence painless visual loss over hours to days. An emer-
gent ophthalmology referral should be obtained to 
confi rm the diagnosis. Management involves control-
ling cardiovascular disease.
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HEMOPTYSIS
Diana Gallagher, MD

Expectoration of blood from the respiratory tract, 
hemoptysis, is a common medical condition best managed 
through a stepwise evaluation. Hemoptysis can range from 
mild blood-tinged sputum to massive, life-threatening 
bleeding.

In the United States, the most common cause of hemop-
tysis is respiratory infection causing local trauma to airway 
mucosal surfaces and resulting in blood-tinged sputum. In 
the majority of cases, symptoms abate when the infection 
clears. Patients with chronic respiratory infections can 
develop bronchiectasis: airway dilation after recurrent 
infl ammation and mucous plugging. These patients usually 
have chronic cough and phlegm, which can at times become 
bloody. Occasionally, in severe bronchiectasis as occurs in 
patients with cystic fi brosis, airways become markedly 
dilated and an adjacent bronchial artery ruptures with subse-
quent massive hemoptysis.

Patients with hemoptysis often worry that the cause is 
lung cancer. Less than 10% of patients with lung cancer 
will initially present with hemoptysis; as stated earlier, 
hemoptysis is much more likely to be caused by infection. 
Bronchogenic carcinoma should be a consideration in any 
patient with hemoptysis in the absence of infectious 
symptoms. Former or active smokers are of particular 
concern. Malignancies that metastasize to lung, such as 
renal cell, colon, melanoma, and breast cancer, should also 
be considered in proper context.

Less common etiologies include pulmonary infarction, 
mitral stenosis, congestive heart failure, tuberculosis, 
catamenial (menstrual), arteriovenous malformations, 
coagulopathy, foreign body, and vasculitis. Up to one third 
of cases of hemoptysis are “idiopathic,” and most of these 
cases resolve on their own within 6 months.

 A. A careful history and physical examination are impera-
tive for evaluation. The fi rst issue to clarify is the source 
of bleeding because “pseudohemoptysis” with blood 
from the nasooropharynx or GI tract can be confused 
with true hemoptysis.

 B. Once it is clear that blood originates from the respiratory 
tract, it is important to clarify if it is a small amount of 
blood mixed with purulent phlegm or more substantive 
bleeding.

 C. If the hemoptysis is only mild blood-streaked sputum 
and the patient is an otherwise healthy nonsmoker 
who is !40 years of age, a chest x-ray (CXR) to assess 
for infi ltrate or mass followed by further conservative 

management is advised. If the patient has risk factors 
for malignancy, a bronchoscopy is recommended to 
rule out endobronchial lesions.

 D. If frank blood is expectorated or repeated episodes of 
bleeding occur, an initial workup includes CXR, CBC, 
coagulation studies, and urinalysis (UA). This almost al-
ways warrants inpatient evaluation.

 E. At this point, most patients are treated empirically for 
infection, but most warrant further evaluation. The next 
step is either a high-resolution chest CT or a bronchos-
copy, depending on the most likely etiology for bleeding. 
Bronchoscopy is most useful to look for endobronchial 
masses. A high-resolution chest CT can reveal paren-
chymal abnormalities that could be missed by plain  
CXR. In most cases, a clinician will start with one test 
and if it is negative move to the other complementary 
test. A word of caution: Bronchoscopic evaluation with 
a normal CXR is usually low yield but deemed neces-
sary, especially in men, smokers, those "40 years, and in 
cases of bleeding lasting #1 week.

 F. Massive hemoptysis, conservatively defi ned as "200 ml 
in 24 hours, is a potentially life-threatening condition 
that requires urgent management. Airway stabilization 
is followed by evaluation for the source of bleeding. 
Interventional bronchial artery angiography offers diag-
nostic and therapeutic options because a bleeding ves-
sel can be embolized. However, embolization carries a 
10% risk of spinal artery embolization with paralysis 
and should be performed only by an experienced op-
erator. Surgical resection is the usual alternative when 
embolization is too high risk or technically impossible. 
If the bleeding stops, evaluation as one would for non-
massive hemoptysis is appropriate.

 G. In nonmassive hemoptysis, treatment is based on 
presumed etiology. Most of the time, this includes treat-
ment of infection or defi nitive therapy for underlying 
malignancy. Recurrent nonmassive hemoptysis is also 
treated with embolization or resection if conservative 
management is unsuccessful.
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STRIDOR
Diana Gallagher, MD

Stridor, an audible high-pitched sound with respiration, is 
a common but serious symptom that requires immediate 
medical evaluation. It occurs when air is forced through 
a narrowed airway lumen. In general, narrowing superior 
to the vocal cords leads to inspiratory stridor, whereas 
narrowing below the vocal cords produces either expira-
tory or mixed stridor. Although much attention has been 
focused on the phase of stridor, the onset of symptoms 
also provides a useful approach to the management and 
differential diagnosis.

 A. Patients who present with stridor should be triaged as 
having acute or chronic disease. The clinician should 
assess whether the symptoms occur with inspiration, 
expiration, or both and perform a focused history and 
physical examination. In patients who are stable, imag-
ing can help characterize the airway lesion. The most 
important initial element of management is ensuring 
that the patient maintain a safe and patent airway.

 B. Acute upper airway obstruction resulting in stridor 
classically presents with the sudden onset of dyspnea 
and respiratory distress. These patients should be 
brought immediately to the emergency department. 
Because of concern for impending airway closure, 
treatment for presumed anaphylaxis and laryngeal 
edema with epinephrine is appropriate in patients 
with acute stridor.

 C. Laryngeal edema most often presents in cases of anaphy-
laxis or inhalational injuries. In anaphylaxis, a history of 
exposure to a known offending agent should be sought. 
Examination should include evaluation for swelling of 
the lips, tongue, or eyes and an urticarial rash. Rarely, 
patients will give a history of a hereditary form of angio-
edema from C1 esterase gene mutations. Thermal injury 
after smoke inhalation can cause delayed onset of airway 
edema, and patients require close ongoing monitoring 
for signs of distress.

 D. Infection is another common cause of acute stridor. 
Although epiglottitis is the most concerning potential 
infection, the clinician should also consider bacterial 
tracheitis and retropharyngeal or peritonsillar abscess. 
Before widespread fl u immunization, epiglottitis was a 
disease of childhood, but it is now increasingly recog-
nized in adults. Adults present with fever, neck pain, and 
odynophagia and, as a late fi nding, stridor. If the stridor 
is subacute, lateral radiographs of the neck may be 

obtained and classically reveal swelling of the epiglottis 
(the so-called thumb sign), uvula, and prevertebral soft 
tissues. Epiglottitis can be a life-threatening condition 
requiring urgent tracheotomy in as many as 15% of 
adults; some series report a mortality rate as high 
as 7%.

 E. Foreign body aspiration, although typically seen in 
children, can also occur in adults as a result of acciden-
tal inhalation or bulbar dysfunction as in amyotrophic 
lateral sclerosis (ALS), Parkinson’s disease, or other 
neurologic diseases.

 F. In the event of respiratory decompensation in the setting 
of acute stridor, a fi beroptic intubation in the hands of 
the most experienced operator is preferred, with backup 
in place for a surgical tracheotomy.

 G. The clinician should consider a unique differential diag-
nosis for patients who present with subacute or chronic 
stridor. The fi rst concern is for structural abnormalities 
in the upper airway resulting from neoplasms, benign 
cysts, or goiter. Additionally, tracheal stenosis can be 
seen resulting from protracted intubation with balloon 
cuff injury or in cases of severe gastroesophageal refl ux 
disease (GERD). Vocal cord dysfunction with involun-
tary adduction of the cords will also produce intermit-
tent stridor. More rarely, rheumatoid arthritis results in 
cricoarytenoid disease and subsequent stridor.

 H. As part of the initial workup, fl ow-volume loops obtained 
by spirometry can suggest whether there is a fi xed or 
variable obstruction and whether the obstruction is intra-
thoracic or extrathoracic in location. Most clinicians 
obtain a chest radiograph, although a CT scan with re-
constructions of the airway highlights the nature and 
extent of the lesion more completely. Direct visualization 
with laryngoscopy in the hands of an otolaryngologist, or 
bronchoscopy by a pulmonologist, remains the gold stan-
dard and also allows for potential intervention.
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WHEEZING
Sunita Sharma, MD

Wheezes are continuous, high-pitched adventitious lung 
sounds that are superimposed on normal breath sounds. 
Wheezes are sounds that are produced by the oscillation 
of the airway walls with fl uid within the airway lumen that 
occurs when airway caliber is narrowed to a critical value. 
The pitch of the wheeze is dependent on the elastic prop-
erties of the airway walls, the viscosity of the fl uid in the 
airways, and the characteristics of the gas that pass through 
the narrowed airway. Although asthma is often considered 
the most common cause of wheezing, there are a number 
of nonasthmatic pulmonary conditions and nonpulmonary 
diseases associated with wheezing. A variety of diagnostic 
studies can be used to evaluate the patient with wheezing 
to determine the etiology of the wheeze.

 A. The initial evaluation of a patient with wheezing should 
determine the degree of respiratory distress that the 
individual has incurred. Patients who exhibit signs 
concerning for impending respiratory failure, including 
tachypnea with accessory muscle use, hypoxemia, 
cyanosis, or severe acute respiratory acidosis, warrant 
emergent endotracheal intubation. Diagnostic studies to 
determine the etiology of wheezing can be performed 
after the initial stabilization of the patient. Because 
rapid therapy is essential, the diagnosis of anaphylaxis 
should be considered. If this is a probable cause of 
wheezing and/or stridor, immediate administration of 
epinephrine is required.

 B. Respiratory failure resulting from severe asthma is a 
condition known as status asthmaticus. Early diagnosis 
of this condition is essential to initiate appropriate 
therapy. ABGs can be benefi cial in the early assessment 
of patients with asthma fl ares but should not delay 
therapy. In the initial stages of an acute asthma exacer-
bation, it is common for a patient to have respiratory 
alkalosis as a result of tachypnea. Acute respiratory aci-
dosis in a patient with known asthma is an ominous sign 

indicating impending respiratory failure and should 
warrant consideration of intubation. The mainstays of 
treatment for status asthmaticus include inhaled beta 
agonists and IV corticosteroids. Because it can take sev-
eral hours for these therapies to have their optimal ef-
fect, the initial ventilator management in patients with 
status asthmaticus can be diffi cult and often requires 
specialized respiratory care services.

 C. A detailed medical history including personal, family, 
and social history may provide clues that lead to an 
appropriate diagnosis. Personal history should include 
the age of onset of symptoms, triggers for wheezing, and 
aggravating and alleviating conditions. Past medical 
history including allergic rhinitis with postnasal drip 
symptoms, history of aspiration or conditions that predis-
pose to aspiration, and a history of congestive heart 
failure (CHF) should be elicited as potential causes of 
wheezing. Smoking status and occupational and home 
exposures are also important in determining the cause of 
wheezing. A family history of asthma is also suggestive of 
a diagnosis of asthma. History of fever and new-onset 
sputum production raise the possibility of pneumonia or 
viral bronchitis.

 D. Noninvasive tests such as radiographic studies and pul-
monary function studies are useful in differentiating 
the disorders associated with wheezing. Chest radio-
graphs are a simple way to initiate the evaluation of 
wheezing. Chest radiographs help diagnose large mass 
lesions causing airway obstruction and resulting in 
wheezing. Pulmonary function studies are another use-
ful tool for the investigation of wheezing. Spirometry is 
used to identify obstruction, defi ned as FEV1/FVC 
(forced expiratory volume in 1 second/forced vital ca-
pacity) !70%. Additionally, fl ow-volume loops can 
identify upper airway obstruction and help differentiate 
among extrathoracic and intrathoracic, fi xed and vari-
able, and obstructive lesions.

(Continued on page 484)
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 E. Asthma is the most common condition associated with 
wheezing. Asthma is a chronic obstructive pulmonary 
disease (COPD) that is associated with infl ammation 
of the airways leading to reversible airfl ow obstruc-
tion. Asthma is commonly associated with an obstruc-
tive pattern on pulmonary function studies that is at 
least partially reversible with bronchodilators such as 
albuterol. Reversibility of airfl ow obstruction is de-
fi ned as a 200 cc and 12% improvement in either 
FEV1 or FVC after inhalation of albuterol. Patients 
who have a history consistent with asthma and normal 
pulmonary function studies can be further studied 
with a methacholine bronchoprovocation study. Pa-
tients who demonstrate a 20% decline in their FEV1 
with the inhalation of methacholine are diagnosed 
with asthma. The mainstays of treatment for asthma 
include inhaled corticosteroids, inhaled beta agonists, 
and leukotriene receptor blockers. Diffi cult-to-treat 
asthma may require systemic corti costeroids. Fre-
quent use of systemic corticosteroids, nocturnal symp-
toms, emergency department visits, and previous intu-
bations for asthma are all characteristics that suggest 
poorly controlled asthma and often portend a poorer 
prognosis for asthma outcomes.

 F. Incompletely reversible airfl ow obstruction demon-
strated by a reduction in the FEV1/FVC ratio with 
minimal or no improvement after inhaled bronchodi-
lator is suggestive of COPD such as chronic bronchitis 
and emphysema. A smoking history or chronic sputum 
production can suggest these conditions. Early-onset 
COPD or a family history of early-onset COPD raises 
the suspicion of alpha-1-antitrypsin defi ciency. This can 
be evaluated by measuring alpha-1-antitrypsin levels. 
Poorly reversible airfl ow obstruction in a young patient 
with excessive sputum production and bronchiectasis on 
CT raises the possibility of cystic fi brosis. Cystic fi brosis 
is diagnosed by sweat-chloride testing or genetic stud-
ies. Fever and cough can suggest a viral etiology of 
wheezing in both patients with no history of lung disease 
and in individuals with preexisting COPD. The constel-
lation of symptoms including wheezing, fl ushing, and 
profuse diarrhea is character istic of carcinoid syndrome, 
which is characterized by an elevated urinary 5-hydroxy-
indoleacetic acid (5-HIAA) level. This is a rare cause of 
wheezing.

 G. A variety of other atypical conditions can be associated 
with wheezing. The diagnosis of wheezing conditions 
other than COPD should be considered in all patients 
whose initial evaluation is inconsistent with asthma or 
when wheezing continues despite conventional asthma 
treatment. Postnasal drip is a common cause of wheez-
ing. Postnasal drip causes wheezing from upper airway 
infl ammation and airway narrowing that most com-
monly occurs at the level of the vocal cords. Treatment 
with inhaled corticosteroids is the treatment of choice 

for this condition. Gastroesophageal refl ux disease 
(GERD) and aspiration are two other conditions often 
associated with wheezing. It is important to note that, 
whereas GERD has been associated with asthma 
exacerbations, refl ux is also an independent cause of 
wheezing in patients without obstructive pulmonary 
diseases. Finally, a variety of interstitial lung diseases 
(ILDs) may have wheezing as a component of an 
atypical presentation. A CT scan can help with this 
diagnosis.

 H. Pulmonary embolism (PE) is a less common cause of 
wheezing. Contrast-enhanced CT studies can help 
make this diagnosis. Patients typically present with 
acute-onset dyspnea, which may be associated with 
wheezing. Patients are typically found to have sinus 
tachycardia but can have patterns of right-sided heart 
strain on their echocardiogram. In patients in whom the 
diagnosis of pulmonary embolism is entertained and the 
renal function is impaired, ventilation/perfusion (V/Q) 
scans can help in making the diagnosis of pulmonary 
embolism.

 I. The wheeze associated with CHF is commonly referred 
to as cardiac asthma because it mimics the wheeze 
associated with asthma. A history of orthopnea, paroxys-
mal nocturnal dyspnea, weight gain, and lower-extremity 
edema should raise the possibility of CHF as a potential 
etiology of wheezing in certain patients. A transthoracic 
echocardiogram is useful in the evaluation of cardiac 
function. Diuresis is the therapy for this cause of 
wheezing.

 J. Invasive diagnostic testing should be reserved for 
patients in whom no alternative cause of wheezing has 
been determined. Invasive procedures such as bronchos-
copy with bronchoalveolar lavage, transbronchial or en-
dobronchial biopsies, Wang needle biopsies, mediasti-
noscopy, CT-guided biopsy, and open-lung biopsy can be 
performed when a diagnosis cannot be made by nonin-
vasive means. The ideal invasive, diagnostic approach 
can be made in consultation with a pulmonologist, 
thoracic surgeon, and interventional radiologist.
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COUGH
Patricia Kritek, MD

Cough is one of the most common reasons that patients 
seek medical attention. Although it is one of the defense 
mechanisms protecting the respiratory system, it also 
contributes to the spread of airborne disease and can be 
bothersome to patients. Cough can result from infection, 
infl ammation, and mechanical or chemical irritation. The 
majority of cases of cough can be diagnosed and treated by 
following a stepwise approach.

 A. Obtaining a thorough history is the fi rst step in the 
diagnosis and therapy of cough. Initial evaluation begins 
with categorizing the cough as acute (!3 weeks), sub-
acute (3–8 weeks), or chronic ("8 weeks). This categori-
zation is helpful because the majority of acute cough is 
infectious in nature, most commonly viral. Chronic 
cough has a more varied differential diagnosis (see later). 
Other important features of the history include current 
and past smoking history and occupational exposures. All 
patients with cough should be asked about the use of 
angiotensin-converting enzyme (ACE) inhibitors be-
cause cough is a common side effect of this class of 
medications. Review should also include potential infec-
tious exposures such as tuberculosis, endemic fungi, and 
Bordetella pertussis.

 B. Physical examination should focus on signs of underlying 
disease that would predispose to cough. These fi ndings 
include cobblestoning of the posterior oropharynx or si-
nus tenderness suggesting postnasal drip, wheezing sug-
gestive of asthma, or crackles consistent with interstitial 
lung disease. Many of the most common causes of 
cough, however, will have no localizing physical examina-
tion fi ndings.

 C. Acute cough is commonly caused by viral infections of 
the upper or lower respiratory tract. New-onset cough 
can also be a sign of an exacerbation of an underlying 
disease such as asthma, chronic obstructive pulmonary 
disease (COPD), or bronchiectasis or a response to a 
new allergen or irritant. Most causes of acute cough can 
be treated with an antihistamine and/or decongestant 
and do not require further evaluation. Although most 
acute coughs have a less serious cause, clinicians should 
remain vigilant to the possibility of life-threatening 
cough, including diagnoses such as pneumonia, conges-
tive heart failure (CHF), and pulmonary embolism.

 D. There are less data to guide the evaluation and manage-
ment of subacute cough. Subacute cough that is not 
thought to follow an infection should be treated as 
chronic cough. Postinfectious cough can be from a variety 
of etiologies, including postnasal drip, exacerbation of 

underlying asthma, or bronchitis. Treatment should be 
guided by most likely cause of persisting cough.

 E. The majority of chronic cough is the result of cough-
variant asthma, upper airway cough syndrome (UACS), 
and gastroesophageal refl ux disease (GERD). The most 
recent American College of Chest Physicians (ACCP) 
guidelines recommend the use of the term UACS in lieu 
of postnasal drip because it is more comprehensive. 
These guidelines also support the addition of nonasth-
matic eosinophilic bronchitis (NAEB) as a common 
cause of chronic cough. NAEB consists of cough with 
normal spirometry without airway responsiveness and 
eosinophilic infi ltration of the bronchial tree that 
resolves with steroid inhaler therapy.

 F. All patients with chronic cough should have a chest 
x-ray (CXR) study to assess for mass lesions and infi l-
trates and other anatomic causes of cough.

 G. Most algorithms, including that of the ACCP, recom-
mend a strategy of empiric therapy after history, physical 
examination, and CXR. Initial therapy usually begins 
with UACS or asthma, but it can be guided by clinical 
impression based on history and physical examination. If 
UACS seems most likely, initiate empiric therapy with 
antihistamines and decongestants. If there is only a 
partial response, addition of nasal steroids or nasal 
anticholinergics should be considered. Further evalua-
tion, including sinus fi lms, is warranted in patients with 
persistent UACS symptoms after maximal therapy.

 H. Patients in whom asthma is suspected should be treated 
with inhaled steroids and inhaled beta agonists. It is 
recommended that these patients initially undergo 
spirometry, with bronchodilator responsiveness test-
ing. Some favor bronchoprovocation with methacho-
line to better assess for underlying asthma, but this is 
not needed in all patients. If patients respond partially, 
continued stepwise asthma therapy is indicated.

 I. Treatment for NAEB entails inhaled steroids and pa-
tients usually respond within weeks of initiation of 
therapy. As stated previously, these patients have nor-
mal spirometry without bronchodilator responsiveness. 
The diagnosis can be confi rmed by an examination of 
sputum for eosinophils.

 J. If response is incomplete or there is no response to 
the initial empiric strategies, treatment for GERD is 
warranted. If patients have symptoms of refl ux, it is 
reasonable to initiate a proton pump inhibitor (PPI) and 
lifestyle modifi cations to decrease refl ux. Some recom-
mend 24-hour esophageal pH monitoring to establish 
the diagnosis in patients without clear GERD symptoms. 
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This therapy, at times, will take up to several months to 
have an impact on the patient’s cough.

 K. If all the previously mentioned empiric trials are ineffec-
tive, further diagnostic evaluation is appropriate. In most 
cases, CT scan of the chest, full pulmonary function test-
ing (lung volumes, spirometry, DLco [diffusing capacity 
of the lung for carbon monoxide]), and bronchoscopy are 
recommended.
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DYSPNEA
Essam Al-Ansari, MD

Dyspnea is the subjective sensation of shortness of breath, 
which may be discomfort or an abnormal awareness of 
breathing. Dyspnea can occur as a consequence of increased 
work of breathing or when there is stimulation of respiratory 
centers in the brainstem or receptors throughout the respi-
ratory system. These receptors are located throughout the 
respiratory system, including the upper airway, the alveolar 
and interstitial space (juxtacapillary, or J, receptors), the air-
ways, the respiratory muscles, and the chest wall. Dyspnea 
is often the most prominent symptom of pulmonary disease, 
but it can also be the primary manifestation of nonpulmonary
disorders. Most notably, it is often diffi cult to distinguish 
between pulmonary and cardiac causes of dyspnea.

 A. The initial assessment of a patient with dyspnea focuses 
on the history. Acute dyspnea should be evaluated 
urgently, often in the emergency department. More 
chronic dyspnea may be evaluated in a stepwise fashion 
in an outpatient setting. Key aspects of the history in-
clude smoking history or occupational/environmental 
exposures, symptoms associated with the dyspnea, and 
triggers of the dyspnea. The words the patient uses to 
describe the dyspnea can also be helpful. Common 
descriptions include “air hunger,” “chest tightness,” and 
“inability to get a full breath.”

 B. Physical examination helps guide further diagnostic 
studies. Inspection includes observation of pursed-
lipped breathing (often associated with obstructive lung 
disease), the presence of Kussmaul’s respirations (rapid 
and deep breaths, usually associated with severe meta-
bolic acidosis), or Cheyne-Stokes respirations (a regu-
larly irregular pattern, commonly seen in congestive 
heart failure [CHF]). Clubbing should raise suspicion of 
interstitial lung disease, bronchiectasis, or lung cancer. 
Cardiac examination can elicit signs of CHF such as 
S3, S4, and jugular venous distention. The fi ndings of 
crackles, wheezes, or rhonchi also help distinguish 
between causes of dyspnea.

 C. The fi rst study in the evaluation of dyspnea is often a 
chest x-ray (CXR). This study can reveal underlying 
changes consistent with CHF, chronic obstructive pul-
monary disease (COPD), or interstitial lung disease. It 

can also demonstrate pleural effusions, which may have 
been suspected based on the physical examination, and 
masses, which may have gone undetected. At the same 
time, initial studies should include a CBC to assess for 
anemia as a cause of dyspnea.

 D. The most common nonpulmonary causes of dyspnea are 
cardiac in origin. These include CHF, cardiac ischemia, 
arrhythmias, and valvular disease. These different causes 
can be better distinguished by ECG, echocardiography, 
and possible cardiopulmonary exercise testing. Treat-
ment should be guided by the individual diagnosis.

 E. Other nonpulmonary causes include metabolic derange-
ments and anemia and psychological causes of dyspnea 
such as anxiety, panic attacks, or depression. Psycho-
logical disorders are always a diagnosis of exclusion.

 F. In a patient with presumed pulmonary disease and 
normal CXR, the next step is often pulmonary function 
testing (PFT). Initial spirometry can guide further stud-
ies, diagnose obstruction (FEV1/FVC !70%), and sug-
gest restrictive physiology. Lung volumes will diagnose 
restriction, and additional PFT can help distinguish be-
tween interstitial lung disease, neuromuscular weakness,  
and results in disorders of the chest wall. The next step 
in patients with normal PFT and a normal CXR is 
often cardiopulmonary exercise testing and/or echocar-
diography.

 G. An abnormal CXR usually prompts further radiograph 
studies, specifi cally a chest CT scan. A CT scan can 
reveal interstitial fi brosis, emphysema, pleural effu-
sions, mass lesions, and pulmonary emboli. Further 
evaluation and therapy are guided by the fi ndings on 
CT scan.
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PLEURAL EFFUSION
Banu A. Karimi-Shah, MD

Many different clinical syndromes can result in accumula-
tion of fl uid in the pleural space. The most common causes 
of pleural effusion in the United States are congestive heart 
failure (CHF), pneumonia, and malignancy.

 A. The differential diagnosis for the cause of a pleural 
effusion is large. Although sampling of the fl uid for 
laboratory evaluation is necessary for diagnosis in most 
cases, history can help guide the diagnosis. Previous 
occupational and environmental exposures, travel 
outside the United States, presence of fever/constitu-
tional symptoms, history of viral illness, CHF, and re-
cent trauma are but a few of the points to ascertain 
during the interview.

 B. Physical examination of the chest is characterized by 
diminished or absent breath sounds during auscultation, 
dullness to percussion, and decreased tactile fremitus. 
There is often an area of egophony superior to the 
effusion, refl ecting adjacent atelectatic lung.

 C. Conventional radiography is usually suffi cient imaging 
to identify the presence of a pleural effusion. Lateral 
decubitus fi lms can help to quantify the amount of 
fl uid and determine whether it is free-fl owing versus 
loculated. In some cases, ultrasound is required to lo-
calize and guide sampling of small fl uid collections.

 D. Thoracentesis is required in most cases to make a 
diagnosis. Presence of a !10-mm-thick stripe on a lat-
eral decubitus fi lm confi rms that there is suffi cient fl uid 
to be obtained. The needle/catheter should be inserted 
one or two interspaces below the level of the percussed 
dullness, midway between the posterior-axillary line 

and the spine. Insertion should take place over the rib 
to avoid the neurovascular bundle that traverses the 
inferior costal margin. If the patient has dyspnea, a 
therapeutic thoracentesis should be performed. The 
clinician should be careful, however, to remove no 
more than 1500–1800 ml to avoid reexpansion pulmo-
nary edema.

 E. Pleural effusions fall into two broad categories based 
on Light’s criteria: transudates and exudates. Light’s 
criteria are fl uid protein/serum protein !0.5, fl uid 
lactate dehydrogenase (LDH)/serum LDH !0.6, and 
fl uid LDH more than two thirds the upper limit of 
normal in the serum. Light’s criteria are most sensitive 
for identifying exudates but have a lower specifi city 
than other criteria.

 F. Transudates accumulate as a result of an imbalance 
between hydrostatic and oncotic pressures in the pleu-
ral space. The leading causes of transudates are CHF 
and cirrhosis. For transudative pleural effusions, initial 
testing should be limited to total protein and LDH. 
Once a transudate is established, further testing may be 
misleading.

 G. Exudates occur when local factors infl uencing the 
accumulation of pleural fl uid are altered. An exudate is 
diagnosed when any one of Light’s criteria is met. 
Further laboratory evaluation is warranted to specifi cally 
diagnose the cause of the exudates.

 H. The gross appearance of the fl uid can be helpful 
in specifi c situations: (1) hemothorax: grossly bloody, 
(2) anaerobic infection: putrid odor/pus, and (3) chylo-
thorax: milky-white.

(Continued on page 492)
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 I. pH should be measured on most diagnostic pleural fl uid 
samples. A pH "7.20 in the setting of an associated 
pneumonia indicates an empyema that will require 
chest tube placement/surgical drainage. Low pH can 
also be seen in effusions from rheumatoid arthritis, lu-
pus, or malignancy. Malignant effusions with low pH are 
prognostic of low life expectancy. Glucose "60 mg/dl 
also suggests the presence of an empyema or a malig-
nant effusion. Other classic causes of low glucose in-
clude effusions secondary to tuberculosis and rheuma-
toid arthritis.

 J. A cell count of !50,000 suggests the presence of 
a complicated parapneumonic effusion/empyema. 
Chronic exudates are more likely to have low cell 
counts ("5000). Neutrophilic predominance suggests 
an acute process, whereas a fl uid monocytosis is more 
likely in a chronic illness. Lymphocytosis in the pleu-
ral fl uid is seen most commonly in lymphoma and tu-
berculosis. If mesothelial cells account for !5% of the 
cells, tuberculosis is an unlikely diagnosis, although 
not entirely ruled out.

 K. Gram stain and culture of pleural fluid are done to 
rule out the presence of infection and to identify a 

specific organism. Inoculation of culture bottles at 
the bedside increases the yield of the test.

 L. Cytology can be helpful in both the diagnosis and 
staging of malignancy. If lymphoma is suspected, fl ow 
cytometry should also be analyzed.

 M. Additional studies that can be useful in specifi c clinical 
situations include triglyceride level (chylothorax) and 
amylase (esophageal rupture, malignancy, pancreatitis).

 N. In more than 25% of cases, even after thorough test-
ing of sampled pleural fl uid, the cause of the pleural 
effusion remains an enigma. Observation versus more 
invasive procedures should be guided by the patient’s 
clinical presentation and the pretest probability of a 
serious disease requiring treatment. In the latter 
group, surgical referral for thoracoscopy and pleural 
biopsy is warranted.
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MEDIASTINAL LYMPHADENOPATHY
Patricia Kritek, MD

Mediastinal lymphadenopathy, when found on a chest 
radiograph, merits further evaluation. These fi ndings 
can be associated with either benign causes or malignant 
disease. As with most radiographic fi ndings, comparison to 
old fi lms can be helpful in the assessment of mediastinal 
lymphadenopathy. Patients with stable lymphadenopathy 
over several years often need no further evaluation.

 A. The initial evaluation of a patient with mediastinal 
lymphadenopathy should be a thorough history. Be-
cause granulomatous disease is a common cause, a 
patient’s travel history should be obtained with a focus 
on time spent in areas where histoplasmosis is endemic 
and on potential exposures to tuberculosis. Addition-
ally, associated symptoms such as fever, night sweats, 
and weight loss should be elicited. Family history 
should focus on relatives with sarcoid, lymphoma, or 
other malignancies. The patient’s smoking history is 
also relevant and should be reviewed.

 B. Physical examination includes a thorough assessment 
for peripheral lymphadenopathy because often these 
lymph nodes are more easily accessible for biopsy. 
Although many patients will have a normal pulmonary 
examination, attention should be paid to signs of under-
lying lung disease. Additionally, a careful abdominal 
examination looking for hepatosplenomegaly should be 
performed.

 C. For most patients, the next step in the evaluation 
of mediastinal lymphadenopathy is a chest CT scan. The 
CT scan allows better delineation of the lymphadenopa-
thy and any associated parenchymal changes such as 
those associated with sarcoidosis. What may appear as 
lymphadenopathy on a chest radiograph may be found 
to be large pulmonary arteries or a distinct mass on CT 
imaging. Calcifi cations in the lymph nodes are more ap-
parent on CT scan compared with chest radiograph. 
The CT scan can also help guide the approach for po-
tential biopsy.

 D. In patients with historical fi ndings concerning for 
lymphoma (night sweats, weight loss, fevers) or 
metastatic malignancy, the next step is biopsy of the 
lymph nodes. If amenable, these nodes can be biop-
sied bronchoscopically; however, a mediastinoscopy is 
often necessary. Because the architecture of the lymph 
node is important, more than a fi ne needle aspiration 
should be performed if a diagnosis of lymphoma is 
entertained. Bronchoscopic biopsies can be used for 
the lymph node staging of lung cancers as well.

 E. In patients in whom sarcoid is suspected, bronchoscopic 
biopsy of the lymph nodes and endobronchial and 
transbronchial biopsies are often all that is needed for a 
diagnosis. As discussed earlier, if there is concern for 
malignancy, a mediastinoscopy may be needed. Patients 
with concern for sarcoid should also have full pulmonary 
function tests (PFTs) obtained.

 F. In patients with a history and physical examination 
results suggestive of infectious granulomatous disease, 
it is reasonable to place a purifi ed protein derivative 
(PPD) skin test and send urine histoplasmosis antigen. 
Patients with parenchymal changes consistent with 
active tuberculosis (TB) should have three sputa evalu-
ated for acid-fast bacilli. Once again, bronchoscopic 
biopsy can be attempted, but, if unrevealing, proceed-
ing to mediastinoscopy may be necessary. This is 
particularly important when there is a question of 
tuberculosis because cultures with sensitivities will 
guide further therapy.
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SOLITARY PULMONARY NODULE
Michael Cho, MD

 A. A solitary pulmonary nodule (SPN) is a lesion !3 cm 
in diameter completely surrounded by pulmonary 
parenchyma and without other abnormalities. An inci-
dental nodule is an uncommon fi nding in routine 
chest radiographs, but it is an increasingly common 
fi nding on CT scans. Although the majority of these 
lesions are benign, the possibility that the lesion rep-
resents a malignancy cannot be ignored. The 5-year 
survival for stage IA lung cancer with resection is 
60%–80%, which contrasts with the dismal overall 
survival of lung cancer, which is 5%–16%. Despite 
these fi gures, screening has not been proved to reduce 
mortality from lung cancer and cannot be routinely 
recommended. Large-scale studies of the value of 
CT screening are currently ongoing and may lead to a 
different conclusion.

 B. In addition to bronchogenic carcinoma, the differential 
diagnosis also includes other tumors such as carcinoid 
and metastatic disease. The most common benign cause 
of SPN in most series is granuloma, often resulting from 
prior infection from endemic fungi or mycobacterium. 
Other etiologies include chronic infl ammation; fi brosis; 
benign neoplasms such as hamartomas and fi bromas; 
infections such as pneumonia, round pneumonia, 
abscess, echinococcus, and Dirofi laria; infl ammatory 
lesions such as Wegener’s and rheumatoid nodules; and 
miscellaneous causes such as bronchogenic cysts, amy-
loid, intrapulmonary lymph nodes, rounded atelectasis, 
and mucoid impaction.

 C. Standard practice dictates that stability over 2 years 
indicates the lesion is likely benign and no further 
follow-up is necessary. Previous stability in imaging does 
not always obviate the need for follow-up because some 
malignancies, such as bronchoalveolar cell carcinoma 
(BAC), can grow slowly. Thus, studies that are "2 years 
prior to the current fi lm may be helpful, especially for 
lesions that do not appear entirely solid.

 D. If the initial diagnosis was not made by a high-resolution 
chest CT, one should be obtained. A high-resolution 
CT scan allows better estimation of lesion size, calcifi ca-
tion, and other characteristics. The addition of IV con-
trast is recommended by some experts because certain 
benign etiologies, such as arteriovenous fi stulas, are 
more clearly identifi ed. A CT scan may also reveal an 
alternative diagnosis. Commonly, multiple nodules are 
discovered and these should be approached differently 
than the SPN (see the section on multiple pulmonary 
nodules).

 E. Risk assessment involves radiographic and patient 
factors. Larger lesions are usually malignant; very small 
(!5 mm) lesions are nearly always benign. Laminated, 

central, or popcorn calcifi cation; smooth borders; and 
the presence of fat or cartilage are characteristic of 
benign lesions. The corona radiata sign, a spiculated 
appearance, thick-walled cavitation, and eccentric or 
stippled calcifi cation are consistent with a malignancy. 
Clinical factors such as age, prior malignancy, hemopty-
sis, chronic obstructive pulmonary disease (COPD), 
certain environmental exposures, and history of lung 
cancer in a fi rst-degree relative also increase the chances 
that the nodule represents cancer. Several studies have 
outlined approaches for risk stratifi cation based on 
these characteristics; however, none have been univer-
sally accepted.

 F. Patients at low risk (without any of the previously 
mentioned risk factors) can be followed clinically 
and radiographically. Historically, a repeat CT chest 
at 3, 6, 9, 12, and 24 months has been recom-
mended. Recently published guidelines from the 
Fleischner Society suggest fewer CT scans may be 
feasible for lesions !8 mm. According to these rec-
ommendations, no repeat CT scan is necessary for 
lesions !5 mm in the absence of other risk factors.

 G. Patients at moderate risk generally warrant further inves-
tigation. One exception may be when the clinician sus-
pects an infl ammatory or infectious etiology. In this case, 
a repeat CT scan in 4–6 weeks after appropriate therapy 
can demonstrate resolution and obviate further evalua-
tion. For the remainder of the patients, options often 
depend on the specifi cs of the location of the lesion, pa-
tient characteristics, and the expertise at a given institu-
tion. Positron emission tomography (PET) scans have 
good sensitivity ("95% in some studies) and good speci-
fi city for lesions "1 cm. False-negative results can occur 
with slowly growing tumors, and false-positive results can 
occur in lesions with high metabolic activity, such as in-
fection. CT-guided transthoracic needle aspiration may 
be especially useful in peripheral lesions, with a high 
sensitivity (approximately 90%) for malignancy, although 
it is less helpful for benign causes of SPN. Endobron-
chial lesions or lesions with a “feeding bronchus” may be 
best sampled by bronchoscopy. Finally, sputum cytology 
is noninvasive and is helpful if positive, although the 
sensitivity is quite low.

 H. Most patients at high risk should have the SPN 
resected. This is usually feasible via video-assisted 
thoracic surgery (VATS) instead of standard thoracotomy, 
with less morbidity. In those in whom the risk of surgery 
is prohibitive or in those who decline surgery, alterna-
tives for treatment of malignancy do exist and may in-
clude radiation, chemotherapy, and novel therapies such 
as radiofrequency ablation.
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MULTIPLE PULMONARY NODULES
Patricia Kritek, MD

 A. It is increasingly common to fi nd multiple small nod-
ules on a CT scan that was done for other reasons. The 
initial evaluation should then include a comprehensive 
history and a physical examination. The history should 
focus on risks related to possible malignancy, infection, 
and underlying rheumatologic disease because these 
broad categories are responsible for the majority of 
these nodules. Specifi cally,  determine whether the 
patient is immunocompromised because this broadens 
the differential greatly. Also explore recent exposures 
and recent travel. A past history of malignancy raises 
the possibility of metastatic disease, whereas associ-
ated symptoms of fever, weight loss, and night sweats 
may suggest lymphoma or infection.

 B. As with a solitary pulmonary nodule, always seek out 
old radiographic images. Stability over months to years 
makes a benign process much more likely and rapid 
growth often favors infection. It should also be noted 
that with the increased use of CT scans, there are more 
patients who have multiple tiny (!5 mm) nodules. For 
the most part, in patients without high-risk factors, 
these can be followed with serial CT scans. Often, in a 
low-risk patient, one additional CT scan is all that is 
required.

 C. If the history raises the concern for infectious etiolo-
gies, there are certain patterns on CT scan that suggest 
particular pathogens. Peripheral nodules, particularly 
those which cavitate, suggest septic emboli. Blood cul-
tures and a search for a source of the emboli are ap-
propriate. Lower lobe predominance is common with 
pulmonary abscesses, septic emboli, and infection with 
Paragonimus westermani. Whereas more common to 
cause a solitary pulmonary nodule, Dirofi laria (dog 
heartworm) can also cause multiple nodules. Multiple, 
small calcifi ed nodules suggests prior granulomatous 
disease, including previous histoplasmosis infection or 
mycobacterial infection.

 D. Other typical patterns include the “halo sign” of adja-
cent hemorrhage seen with angio-invasive aspergillosis 
and “tree-in-bud” changes of bronchiolitis classically 
seen with atypical mycobacterial infection. Innumera-
ble, small nodules should make the physician consider 
miliary tuberculosis infection. Immunocompromised 
patients can present with nodules resulting from a va-
riety of other organisms, including, but not limited to, 
nocardia, Pneumocystis, varicella, and other viruses. 
Also, common infections can present atypically in hosts 

with impaired immune systems, so the differential 
should be kept broad in this population. Sputum, bron-
choscopy with bronchoalveolar lavage (BAL), serolo-
gies and more rarely a surgical lung biopsy may all play 
a role in determining a diagnosis.

 E. In a patient with known malignancy, there should 
always be concern for metastatic disease presenting as 
multiple pulmonary nodules. Although many cancers 
can metastasize to the lung, certain types are more 
likely to do so. These include colon, breast, prostate, 
thyroid, renal, testicular, melanoma, and sarcoma. If 
the patient does not have known metastatic disease, it 
is reasonable to proceed with surgical biopsy of one of 
these lesions for guidance of future therapy.

 F. Non-Hodgkin’s lymphoma can present as multiple 
pulmonary nodules without associated lymphadenopa-
thy. Primary lung cancer much more commonly pres-
ents as a solitary pulmonary nodule. That said, of the 
subtypes of lung cancer, bronchoalveolar cell carci-
noma more often presents with multiple foci of dis-
ease. These lesions are often at least in part ground 
glass density on CT scan. If considering either lym-
phoma or lung cancer, a diagnosis should be aggres-
sively pursued. Whereas a bronchoscopy with trans-
bronchial biopsy and bronchial washings can be a fi rst 
step, most of these lesions require surgical biopsy.

 G. A variety of rheumatologic diseases can present with 
pulmonary nodules but the most common is rheuma-
toid arthritis. Pulmonary nodules are more common 
when the patient also has cutaneous nodules and are 
found more often in men than in women. Although 
atypical, sarcoid can also present as nodules in the 
lungs.

 H. There are a variety of miscellaneous causes of multiple 
pulmonary nodules, most of which are suggested by 
history. A patient with an exposure to silica, talc, or 
coal dust may present with large, upper lobe pre-
dominant nodules often on a background of fi brosis. 
Patients with a history of IV drug abuse may also pres-
ent with multiple nodules, which are a result of an 
infl ammatory response to the talc used to “cut” the 
illicit drug. A vessel leading into a nodule or a lobular 
contour to a nodule should suggest arteriovenous mal-
formations (AVMs), which can be confi rmed by CT or 
traditional angiography. If multiple AVMs are found, 
consider a diagnosis of hereditary hemorrhagic telan-
giectasia (HHT).
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 I. Wegener’s granulomatosis can present as multiple pul-
monary nodules, often cavitary in nature. Associated 
sinus disease, renal disease, or hemoptysis should 
raise the possibility of this diagnosis. A strongly posi-
tive ANCA is often present, but either a surgical lung 
or percutaneous kidney biopsy is commonly needed 
to make the diagnosis of Wegener’s granulomatosis.
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DIFFUSE INTERSTITIAL LUNG DISEASE
Paul Currier, MD

Diffuse interstitial lung disease (ILD) constitutes a broad 
variety of disease. Diagnosis can be a challenge, and in some 
cases surgical lung biopsy will ultimately be required. Treat-
ment can also be challenging because of a lack of effective 
therapy for many of these diseases. A comprehensive guide 
to treatment of these diseases is outside the scope of this 
algorithm, which provides a general approach to diagnosis 
and treatment.

 A. A comprehensive history is the fi rst step in characterizing 
diffuse ILD. Initial questions should include a determi-
nation of the extent of the patient’s dyspnea with particu-
lar emphasis on overall functional status and the impact 
of dyspnea on activities of daily living. Review the tempo 
and timing of the progression of symptoms, including 
dyspnea and cough. The presence of hemoptysis will 
guide further diagnostic evaluation. Because many inter-
stitial lung diseases are related to collagen vascular dis-
eases, a rheumatologic review of systems can be useful. 
Assess environmental exposures, including home and 
workplace. Because there are links between smoking and 
a variety of medications with ILD, review both of these 
histories. Include a family history because some ILDs 
have a genetic component.

 B. The physical examination should include the patient’s 
respiratory rate and observation for signs of respiratory 
distress. Oxygen saturation, at rest and with ambula-
tion, should be measured. Classic pulmonary fi ndings 
of diffuse ILD include bibasilar “Velcro-like” crackles, 
particularly in idiopathic pulmonary fi brosis (IPF). 
Other diseases, such as bronchiolitis obliterans orga-
nizing pneumonia (BOOP), may present with diffuse 
crackles, inspiratory squeaks and pops, and wheezes. 
Hypoxia can lead to pulmonary hypertension and cor 
pulmonale, which can result in an accentuated P2 heart 
sound, elevated jugular venous pressure, and periph-
eral edema. A murmur of tricuspid regurgitation and 
fi xed splitting of the second heart sound (as a result of 
the inability to decrease intrathoracic pressure during 
inspiration because of persistently elevated right-sided 
heart pressures) may be noted. Other peripheral signs 
may include clubbing and signs of rheumatologic dis-
ease, such as joint swelling or tight skin.

 C. Laboratory values should include a CBC with differen-
tial (to look for signs of infection, eosinophilia, and 
anemia). Consider an ESR, ANA, antiglomerular base-
ment membrane antibody, and possibly other rheuma-
tologic laboratory tests based on suspicion of a specifi c 
illness. Antibodies for detection of hypersensitivity 

pneumonitis to environmental allergens should be sent 
if this is suspected. Peripheral blood eosinophilia (!1 
" 109 eosinophils) should raise the question of an eo-
sinophilic pneumonia. For suspected sarcoidosis, a se-
rum calcium level and angiotensin-converting enzyme 
level may be checked, although neither is diagnostic.

 D. Pulmonary function tests (PFTs) should be obtained 
and often show a restrictive defi cit as manifest by a 
decreased total lung capacity (TLC #80% predicted). 
Certain diffuse ILDs, such as pulmonary Langerhans’ 
cell histiocytosis (PLCH), lymphomatoid granulomato-
sis, or sarcoidosis, may also have an obstructive compo-
nent. It is often useful to have baseline lung function 
tests prior to beginning treatment to be able to monitor 
response to therapy.

 E. A chest x-ray (CXR) should be obtained on all patients 
with suspected ILD. Historically, the sensitivity of a 
CXR to diagnose chronic diffuse ILD has been consid-
ered to be around 90%. The sensitivity of modern 
chest radiograph machines to diagnose chronic diffuse 
ILD may be even higher.

 F. A normal CXR in a patient suspected of having disease 
should prompt a chest CT scan with high-resolution thin 
sections to allow for the greatest ability to diagnose early 
ILD. Signs of diffuse ILD on CXR should also be evalu-
ated with CT scan to better characterize the disease 
process.

 G. If the disease process is thought secondary to an envi-
ronmental exposure or drug, eliminate the inciting 
agent. Depending on the time course of the disease, 
observation for clinical resolution of the disease pro-
cess may be acceptable before proceeding to more in-
vasive means of diagnosis.

 H. A characteristic CT scan pattern and supporting clinical 
information may be suffi cient to be diagnostic. The 
presence of honeycombing with basal and peripheral 
predominance is considered by some to be suffi cient 
evidence for a diagnosis of IPF, whereas others believe   
that biopsy is required for diagnostic certainty. Other 
diseases with characteristic radiographic patterns, such 
as PLCH or lymphangioleiomyomatosis (LAM), may 
also be diagnosed radiographically when patient history 
is also consistent with the disease process and when bi-
opsy may be diffi cult.

 I. Bronchoscopy with bronchoalveolar lavage (BAL) alone 
may allow for a diagnosis in some of the diffuse ILDs. 
It should be performed in cases of suspected infection 
such as Pneumocystis carinii pneumonia (PCP) or in 
suspected cases of eosinophilic Pneumonia. A fi nding of 
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K Less invasive
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!25% eosinophils on BAL is generally considered con-
sistent with acute idiopathic eosinophilic pneumonia 
(AEP), whereas !40% eosinophils is indicative of a diag-
nosis of chronic eosinophilic pneumonia (CEP). BAL 
should be performed in suspected cases of diffuse alveo-
lar hemorrhage (DAH). Multiple lavage specimens in 
which bloody aspirate fails to clear and hemosiderin-
laden macrophages are seen are characteristic of DAH. 
BAL may also be helpful in a variety of rarer diseases. 
These include PLCH (to look for !5% CDa1$ cells), 
chronic beryllium disease (CBD; to send cells from BAL 
for a beryllium lymphocyte proliferation test), and pul-
monary alveolar proteinosis (PAP; to look for milky fl uid 
and periodic acid–Schiff positive fl uid.

 J. Transbronchial biopsy performed via a fl exible bron-
choscope may be the diagnostic procedure of choice for 
a few ILDs. For suspected sarcoidosis, taking a mini-
mum of four biopsies provides a sensitivity of !90%. 
Transbronchial needle aspiration (TBNA) of lymph 
nodes via bronchoscopy may also be helpful in making 
this diagnosis. Lymphangitic spread of cancer and hy-
persensitivity pneumonitis can be diagnosed by trans-
bronchial biopsy. However, for most ILDs, diagnostic 
yield is often low and many clinicians would recom-
mend proceeding directly to surgical biopsy.

 K. For suspected disease processes in which less invasive 
studies have been unrevealing or are thought unlikely to 
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reveal a diagnosis, surgical biopsy may be indicated. 
Surgical biopsy is now most often performed by video-
assisted thoracoscopic surgical (VATS) biopsy. This form 
of biopsy is performed through three small incisions and 
is generally well tolerated. A chest tube is usually main-
tained for 1–2 days following the procedure with a short 
period of hospitalization. Mediastinoscopy should be 
performed if lymph nodes are enlarged. Open lung 
biopsy may occasionally be necessary based on the distri-
bution of the disease process. The decision of which 
route of biopsy to pursue should be undertaken after 
thoughtful discussion with specialists and with the 
patient. Further therapy is then guided by the results of 
the biopsy.
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POSITIVE TUBERCULIN SKIN TEST (PPD)
Ashwin Dharmadhikari, MD

Tuberculosis (TB) infection remains a leading cause of 
morbidity worldwide, making it an important area for 
public health prevention and treatment efforts. In the 
United States, its impact is seen in the 10–15 million 
individuals who are infected. Although annual rates of TB 
infection in the United States are declining, there are still 
cases in every state, and drug-resistant TB looms as the 
next hurdle in the care of patients with TB. One of the 
most important decision points in evaluating and treat-
ing patients for TB is to determine whether they have 
active TB disease or latent TB infection (LTBI). As part 
of that diagnostic evaluation, the tuberculin skin test 
(purifi ed protein derivative; PPD) has historically been and 
continues to be an important tool.

 A. Testing for TB or LTBI using the PPD is most useful 
when applied carefully in targeted populations. Ran-
dom testing is of little utility and may unnecessarily 
expose patients to unneeded medications or health 
care evaluations. Knowledge of disease prevalence 
and patient risk are important factors in deciding who 
to test. The overall goals of PPD testing are to fi nd 
people with LTBI who would benefi t from prophylac-
tic treatment and to fi nd people with TB disease who 
would benefi t from treatment. Individuals at low risk 
should not be routinely tested. PPD testing is safe in 
pregnancy.

 B. Certain conditions place people into high-risk groups 
for exposure to TB. These conditions include close 
contact with a known or suspected case of TB, foreign-
born individuals from endemic areas, residents of high-
risk settings such as jails or nursing homes, health care 
workers, individuals who are medically underserved, 
injection drug users, or people in high-risk racial or 
ethnic populations. Once infected (i.e., patient has 
LTBI), individuals with HIV, substance abuse, diabetes, 
silicosis, prolonged immunosuppression, head and neck 
cancer, end-stage renal disease, hematologic malignan-
cies, low body weight, gastrectomy or intestinal bypass, 
or malabsorption syndromes are at higher risk for pro-
gression to active disease.

 C. The PPD skin test is a combination of low molecular 
weight proteins and carbohydrate components of the 
tubercle bacillus. It is administered intradermally on 
the volar forearm as 5 thousand units (TU) of PPD. 
Results are interpreted 48–72 hours later based 

on millimeters of skin induration, with predeter-
mined thresholds for positivity based on patient 
demographics and risk factors to determine further 
treatment.

 D. It is important that PPD results be read by health care 
professionals rather than by patients. The presence 
of induration meeting threshold criteria is termed 
positive PPD and generally represents infection with 
TB. False-positive PPD results may arise from nontu-
berculous mycobacterial infection or BCG (Bacille 
Calmette-Guérin) vaccination. False-negative PPD 
results may occur in the setting of anergy, recent 
TB infection, recent vaccination with live viruses, or 
overwhelming TB disease. Nonetheless, in immuno-
competent individuals with latent TB infection, the 
PPD test approaches 100% sensitivity. On average, 
there is a 10% lifetime risk of developing TB disease 
from LTBI with a normal immune system. In patients 
who are HIV positive, this risk increases to a 7%–10% 
annual risk of developing TB disease. The greatest 
risk in all people occurs within the fi rst 2 years after 
initial exposure to TB.

 E. A result of 0–5 mm in any patient is read as “negative.” 
Although there is a small risk of a false-negative result 
in patients who are anergic (usually as a result of 
immunosuppression), the current American Thoracic 
Society/Centers for Disease Control and Prevention/
Infectious Diseases Society of America (ATS/CDC/
ISDA) guidelines do not recommend routinely planting 
controls to test for anergy.

 F. A PPD result is positive at !5 mm for patients who 
are HIV positive, recent contacts of those with TB, 
persons with chest radiographic fi ndings of fi brotic 
changes, or patients who have received organ trans-
plants or are immunosuppressed.

 G. A threshold of !10 mm is used for people who have 
recently arrived from high prevalence areas, injection 
drug users, residents of nursing homes or jails, people 
who work with tuberculosis in a laboratory setting, 
health care workers, or children/adolescents exposed 
to adults at high risk.

 H. A threshold of !15 mm is considered positive for peo-
ple with no known risk factors for TB. As previously 
stated, for the most part, these patients should not have 
a PPD placed because LTBI testing should be targeted 
to those with increased risk of infection.
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 I. Once a patient is established as having a positive PPD, 
the next step involves using clinical and radiographic 
information to determine whether he or she has LTBI 
or active TB disease. For LTBI, the current ATS/CDC/
ISDA guidelines recommend a course of isoniazid 
(also called INH) 300 mg daily for 9 months’ duration, 
regardless of whether the patient is immunocompro-
mised. Because patient compliance is often a chal-
lenge, there are three alternative regimens of one or 
two drugs of shorter duration.
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RESPIRATORY SYMPTOMS AND OCCUPATIONAL 
EXPOSURE TO ASBESTOS

Patricia Kritek, MD

 A. The fi rst step in any assessment is to take a compre-
hensive history with a focus on the exposure to asbes-
tos. In the United States, the majority of exposure was 
to chrysolite, a serpentine fi ber, which is thought to be 
less likely to cause disease. In contrast, the long rodlike 
fi bers of amphibole asbestos (e.g., crocidolite, amosite, 
and tremolite) were much less commonly used. Spe-
cifi c occupations with the potential for high exposure 
to asbestos include plumbers, pipe fi tters, insulation 
workers, electricians, boilermakers, and obviously 
those who worked mining asbestos. Shipyards, particu-
larly in the 1940s, were a common place for occupa-
tional exposure. More recently, mechanics who specifi -
cally work on brakes are at risk for exposure to the 
asbestos found in brake linings. For the most part, 
symptomatic lung disease related to asbestos exposure 
manifests itself 15–20 years after the exposure. If 
symptoms occur much closer temporally to an expo-
sure, the differential for the cause of dyspnea should 
be broadened.

 B. A complete physical examination with particular em-
phasis on the lung examination should accompany his-
tory taking. The fi nding of crackles, decreased breath 
sounds, or dullness to percussion may suggest specifi c 
pathologies. In almost all cases, the next step should be 
a chest x-ray (CXR). Further evaluation is guided by 
what is found on imaging.

 C. The most common fi nding in patients with asbestos 
exposure is pleural plaques—areas of pleural thicken-
ing and calcifi cation. Plaques themselves are generally 
benign, although they may be seen in conjunction with 
other forms of asbestos-related lung disease. The clini-
cian should obtain lung volumes to evaluate for restric-
tive physiology (total lung capacity !70% predicted) as 
a result of pleural disease if the patient presents with 
dyspnea. As plaques are associated with future asbes-
tosis, these patients should be followed and monitored 
for future fi brosis.

 D. Distinct from the parietal pleural plaques and much 
less common is diffuse visceral pleural thickening as-
sociated with asbestos exposure. This pathology is 
much more likely to result in restrictive physiology, 
which should be evaluated for with pulmonary func-
tion testing.

 E. Although the majority of fi ndings associated with as-
bestos are found many years after exposure, pleural 
effusions can be found after an acute exposure and 

more remotely. These effusions are exudative, often 
with a prominent eosinophilia. Although generally 
painless and often found incidentally, an acute asbestos 
pleural effusion may be painful and associated with 
fever and dyspnea. All of these effusions should be 
tapped. Chronic effusions warrant cytologic examina-
tion for malignancy and if there are any concerning 
features (e.g., loculation, associated irregular pleural 
thickening), a thoracoscopic pleural biopsy should be 
considered.

 F. Malignant mesothelioma is strongly associated with 
asbestos; approximately 70% of patients with this dis-
ease have a known exposure. It is often diffi cult to 
diagnose and commonly requires pleural biopsy. 
Although in the past this may be have been done with 
needle biopsy, as the yield of this procedure is quite 
low, patients generally should proceed to thoraco-
scopic biopsy if pleural fl uid cytology is unrevealing. 
Unfortunately, both surgical and chemotherapeutic 
options for mesothelioma are of limited benefi t. Phy-
sicians should consider referral to a center that spe-
cializes in treatment of these rare cancers.

 G. If the CXR reveals reticulonodular changes, the physi-
cian should have concern for asbestosis, which is often 
diffi cult to distinguish from idiopathic pulmonary fi -
brosis (IPF). Features that help distinguish these two 
diseases are a history of exposure to asbestos and as-
sociated pleural plaques. Although both diseases are 
generally lower lobe predominant, there is a subtype of 
asbestosis that is severe, upper lobe disease. Next steps 
in assessment include lung volumes and measurement 
of carbon dioxide diffusion in the lungs (DLCO) to as-
sess for restrictive physiology and abnormal gas ex-
change in addition to a CT scan of the chest to better 
characterize the infi ltrates. A clinical diagnosis is usu-
ally made without the need for a lung biopsy, although 
at times this is undertaken to rule out alternative diag-
noses. The fi nding of asbestos fi bers or asbestos bodies 
adds to the diagnostic certainty but is not required and 
in itself is not pathognomonic of asbestosis. There is no 
specifi c therapy for asbestosis and care is generally 
supportive.

 H. Cigarette smoking and asbestos have a synergistic ef-
fect in increasing the risk for primary lung cancer. If a 
mass is found on CXR, a CT scan should be obtained 
and further evaluation, as with any lung mass, should 
be pursued.
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Patient with RESPIRATORY SYMPTOMS AND OCCUPATIONAL EXPOSURE TO ASBESTOS
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ASTHMA
Patricia Kritek, MD

 A. Asthma is a chronic infl ammatory lung disease charac-
terized by episodes of increased airway infl ammation 
resulting in airfl ow obstruction and dyspnea. The phy-
sician should consider a diagnosis of asthma in patients 
who have dyspnea on exertion, cough, or wheezing. As 
with any patient, the fi rst step in evaluation is a thor-
ough history, in this case with particular focus on con-
ditions that trigger symptoms. Some examples of clas-
sic triggers of asthma include exercise, cold air, upper 
respiratory tract infections, animal dander, pollen, 
mold, and tobacco smoke. Because asthma is often as-
sociated with atopy, the physician should inquire about 
a personal history of eczema and seasonal allergies. 
Additionally, a family history of asthma or other atopic 
disease would support a diagnosis of asthma.

 B. The physical examination in patients with asthma is 
often completely normal. That being said, one should 
listen for wheezing on lung examination and upper 
airway sounds (stridor) because this large airway ob-
struction can sometimes mimic asthma. In addition, 
the nares should be inspected for nasal polyps that can 
be found as part of a triad of asthma, nasal polyps, and 
aspirin sensitivity. The posterior oro-pharynx should be 
examined for “cobblestoning” associated with postna-
sal drip, a common exacerbating condition in asthma.

 C. Although there is no single diagnostic test for asthma, 
spirometry with bronchodilator responsiveness is a 
common next step in the evaluation. Most patients 
with asthma will have normal pulmonary function 
when not having an exacerbation, so this fi nding does 
not exclude the diagnosis. If the patient is symptom-
atic, the spirometry should show an obstructive pattern 
with forced expiratory volume (FEV1)/forced vital ca-
pacity (FVC) !70%. If either FEV1 or FVC improves 
with the use of a bronchodilator, this would support 
the diagnosis of asthma because part of the defi nition 
of the disease is reversibility of airfl ow obstruction. 
The American Thoracic Society (ATS) criteria for “re-
sponsiveness” require an increase of 200 ml and 12% 
in either FEV1 or FVC.

 D. As already stated, a key aspect of asthma is variability 
in airfl ow obstruction. An alternative way to demon-
strate this is with ambulatory peak fl ow monitoring. 

Peak fl ow meters are reasonably inexpensive and por-
table; however, the data are limited by the fact that the 
results are effort dependent. After being instructed in 
appropriate technique, patients should obtain peak 
fl ows at different times of day, when asymptomatic and 
when dyspneic or wheezy. Variability in peak fl ows 
"20% is consistent with asthma. Although useful diag-
nostically, the peak fl ow meter is generally more useful 
as a way to monitor for control of established disease.

 E. If neither of these studies is revealing, it is reasonable 
to consider bronchoprovocation testing, traditionally 
done with methacholine. Patients are given progres-
sively higher concentrations of inhaled methacholine, 
a muscarinic agonist that causes smooth muscle con-
traction, with repeated spirometry. The test is positive 
if there is a fall in FEV1 of 20% from baseline. This test 
has a high negative predictive value, so it is most help-
ful as a way to rule out asthma. If a patient is unrespon-
sive to methacholine, alternative diagnoses should be 
sought for the patient’s dyspnea, cough, or wheeze.

 F. Asthma is treated with a combination of quick relief 
and controller medications. The typical quick relief 
medication is a beta agonist inhaler, such as albuterol. 
Ideally, a patient’s asthma is well enough controlled 
that there is only rare use of the reliever medication. If 
albuterol is required more than a few times a week, a 
controller medication should be initiated. For most 
patients, this means a steroid inhaler, although some 
patients respond well to leukotriene modifi ers as fi rst-
line therapy. If symptoms are still not well controlled, 
higher-dose steroid inhalers or the addition of a long-
acting beta agonist can be considered. If further esca-
lation of therapy is required, it is appropriate to look 
for other causes of dyspnea and wheeze and refer the 
patient to a pulmonologist.

 G. Ìn addition to pharmacologic interventions, patients 
should be counseled to avoid triggers by minimizing al-
lergen exposure and maintaining a clean living environ-
ment. If a patient with asthma is currently smoking, 
smoking cessation is essential. Clinicians should also cre-
ate an “action plan” with patients based on peak fl ow 
measurements with thresholds for increasing therapy 
and seeking medical attention.
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Patient with ASTHMA
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MONOARTICULAR ARTHRITIS
Erika Noss, MD, PhD

 A. A complete history and physical examination are crucial 
and are the most useful tools for making the correct 
diagnosis. Joint pain may result from abnormalities in 
the joint itself, in adjacent bone, or from surrounding 
ligaments, tendons, bursae, or soft tissues. Pain may also 
be referred from a neuropathic condition or pathology 
in another joint. Monarthritis of acute onset (hours to 
days) usually indicates trauma, infection, or a crystal-
induced process. Rarely, it may represent an atypical 
presentation of a systemic infl ammatory condition. 
Careful questioning may reveal prior joint symptoms, 
stiffness, or systemic symptoms such as fatigue. Monar-
thritis persisting !4–6 weeks may indicate a chronic 
condition such as atypical infection, osteoarthritis, 
tumor, or systemic infl ammatory disease.

 B. Aspiration of the affected joint for synovial fl uid analy-
sis is always indicated to evaluate monarthritis. Synovial 
fl uid should be sent for WBC count with differential, 
Gram stain, culture, and crystal analysis. Additional 
tests do not generally improve diagnostic sensitivity. 
Synovial fl uid WBC count is the single most important 
measurement to separate noninfl ammatory from in-
fl ammatory processes. With appropriate clinical corre-
lation, a WBC count "2000 cells/mm3 represents a non-
infl ammatory process, whereas higher WBC counts 
represent infl ammatory conditions. Polymorphonuclear 
leukocyte-predominant effusions (!75% cell count) 
also indicate an acute infl ammatory process.

 C. Acute bacterial arthritis is a medical emergency, and 
rapid treatment is warranted to prevent irreversible 
cartilage and bone destruction. Acute bacterial arthritis 
may be divided into nongonococcal and gonococcal 
causes. Gram-positive organisms, particularly Staphylo-
coccus aureus, are the most common agents to cause 
nongonococcal bacterial arthritis. Nongonococcal in-
fection is often associated with a primary focus of infec-
tion elsewhere. Therefore, an unexplained arthritis in 
the setting of bacteremia, pneumonia, or other infec-
tion should be presumed to represent septic arth ritis. 
Disseminated gonococcal infection (DGI) may present 
as a painful monarthritis, polyarthritis (usually migra-
tory [i.e., as one joint is improving, another is becoming 
infl amed]), or tenosynovitis. Subtle skin lesions, includ-
ing macules, pustules, and vesicles, may also be pres-
ent. Because synovial fl uid cultures from patients with 
DGI are infrequently positive, evidence for infection 
should be sought from other sites (genitourinary, pha-
ryngeal, rectal, skin lesions).

 D. The diagnosis of gouty arthritis is established by the 
presence of intracellular needle-shaped, negatively 

birefringent crystals, whereas rhomboid-shaped, posi-
tively birefringent crystals indicate calcium pyrophos-
phate deposition disease (CPPD, also known as pseudo-
gout). In patients "60 years of age, consider screening 
for associated disorders such as hemochromatosis, hy-
perparathyroidism, and hypothyroidism. Detection of 
calcium hydroxyapatite crystals is more diffi cult be-
cause it requires electron microscopy or Alizarin Red 
staining if clinically suspected. Although rare, 
identifi cation of crystals does not negate the possibility 
of coexistent infection, so joint cultures should also be 
followed.

 E. If analysis of synovial fl uid does not reveal the diagno-
sis, radiographs of the affected joints and contralat-
eral joints should be performed. Common fi ndings 
include osteoarthritis and chondrocalcinosis (suggest-
ing CPPD). Less often, unsuspected bony lesions 
such as fracture, malignancy, osteomyelitis, or Paget’s 
disease may be detected. Repeat synovial fl uid analy-
sis should be done with additional cultures and smears 
for acid-fast bacteria and fungus. In endemic areas, a 
Lyme titer should be sent, especially if there is a his-
tory of rash, tick bite, or appropriate exposure. Rheu-
matoid factor (RF), anticyclic citrullinated antibody, 
and ANA may be sent to increase the sensitivity of 
detecting a systemic infl ammatory disease such as an 
atypical presentation of rheumatoid arthritis or sys-
temic lupus erythematosus.

 F. If the diagnosis is still not clear, close observation is 
warranted. If symptoms remit, no further workup is 
necessary. Alternatively, additional axial or peripheral 
arthritic symptoms may develop to suggest evolution 
into a systemic infl ammatory disease. If monarthritis 
persists for 4–6 weeks in the absence of a clear diagno-
sis, synovial biopsy should be considered to diagnose 
tuberculous or fungal infections, amyloid, pigmented 
villonodular synovitis, or other tumors.

 G. Noninfl ammatory, nonbloody effusions should prompt 
joint radiography to examine for trauma, osteoarthritis, 
neuropathic arthritis, or avascular necrosis (AVN). 
Osteoarthritis may present with signifi cant effusions with 
little infl ammation compared to the degree of cartilage 
and bone destruction. Neuropathic arthropathy is most 
commonly associated with diabetes but may occur in a 
variety of neurologic diseases. Loss of pain and proprio-
ceptive sensation allows joint movement to exceed nor-
mal range of motion, leading to signifi cant joint instabil-
ity. Ultimately, dislocation and deformity may occur. 
AVN is a common cause of shoulder, hip, or knee mon-
arthritis in younger people requiring corticosteroids for 
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systemic diseases. If a high suspicion for AVN exists and 
radiographs are negative, MRI is more sensitive for de-
tecting early changes associated with AVN. Similarly, if 
there is a history of trauma with persistent clicking, lock-
ing, or “give way” symptoms, MRI may be indicated to 
better evaluate joint soft-tissue structures.

 H. Hemarthrosis may result from trauma, anticoagulant 
therapy, inherited coagulopathies, pigmented villonodu-
lar synovitis, or synovial hemangiomas. True hemarthro-
sis must be distinguished from a traumatic tap. Effusions 
from hemarthrosis are uniformly bloody and do not 
spontaneously clot.

 I. Persistent bloody effusions in the absence of trauma or 
coagulopathy suggest tumor, particularly pigmented 
villonodular synovitis. In such cases, synovial biopsy is 
warranted for further diagnosis.

Patient with MONOARTICULAR ARTHRITIS
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POLYARTICULAR ARTHRITIS
Peter Kim, MD

 A. A thorough history and physical examination are re-
quired for the evaluation of polyarthritis. Historical 
features of interest include duration of symptoms; prior 
episodes of arthritis; and distribution, presence, and 
duration of morning stiffness. A complete review of 
systems is also required to assess for systemic illnesses 
with articular manifestations such as infl ammatory 
bowel disease and psoriatic arthritis (PsA). The pres-
ence of rash, fevers, weight loss, night sweats, GI, 
Raynaud’s phenomenon, lupus symptoms (in particular, 
alopecia, photosensitivity, pleurisy, oral ulcers), visual 
symptoms, antecedent illness, or infection should be 
sought. Patients should also be questioned about 
functional limitations (opening jars, holding or lifting 
objects, climbing stairs, dressing self). Laboratory tests 
should include CBC, ESR, C-reactive protein (CRP), 
chem-7, and rheu matoid factor (RF), and anticyclic 
citrullinated (anti-CCP) antibodies.

 B. An important diagnostic feature of arthritis is infl am-
mation. Features suggestive of an infl ammatory arthri-
tis include morning stiffness !30 minutes, increased 
pain or stiffness with prolonged immobility (gelling), 
fever or chills, and weight loss. Physical examination 
of involved joints will often reveal bogginess, ery-
thema, warmth, diminished range of motion, and de-
formities. Features suggestive of a noninfl ammatory 
arthritis include pain predominantly with use or 
weightbearing. Physical examination will usually show 
cool, nonerythematous joints. There may be an effu-
sion, crepitus, and pain to palpation along the joint 
line and osteophytes in smaller joints (e.g., Heberden’s 
and Bouchard’s nodes).
 If an effusion is present, arthrocentesis can be useful 
in establishing the diagnosis; the fl uid should be sent 
for cell count with differential, crystal examination by 
polarized light microscopy, and culture with Gram 
stain. Cell counts of !2000 cells/mm3 are consistent 
with an infl ammatory effusion.

 C. Infl ammatory arthritis with a clear axial component is 
highly suggestive of a spondyloarthropathy: ankylos-
ing spondylitis (AS), reactive (formerly Reiter’s) ar-
thritis, PsA, and enteropathic arthritis. Search for 
evidence of associated symptoms and signs: rash of 
psoriasis (especially along the hairline, around and 

inside the ears, gluteal cleft, lateral margins of the 
feet), nail pitting, dactylitis (sausage digit), diarrhea 
or abdominal pain, urethritis, pyoderma gangreno-
sum, uveitis, or keratoderma blennorrhagica. A radio-
graph of the pelvis may show sacroiliitis but only after 
years of disease activity. An MRI with short T1 inver-
sion recovery (STIR) sequences will show evidence of 
sacroiliitis years before a plain radiograph.

 D. Symmetry of joint involvement is a useful distinguish-
ing characteristic of the polyarthritides, but it is not 
absolute. It is not unusual for a “symmetric arthritis” 
such as rheumatoid arthritis (RA) to present asym-
metrically, especially early in its course. Similarly, an 
“asymmetric arthritis” can rarely present with com-
plete symmetry.

 E. RA typically presents as a symmetric polyarthritis with 
a predilection for the wrists and small joints of the 
hands and feet. Involvement of the distal interphalan-
geal (DIP) joints makes RA very unlikely and another 
diagnosis such as PsA or infl ammatory osteoarthritis 
(OA) should be considered. The arthritis of lupus can 
be subtle, and the examination is often normal. Sub-
acute bacterial endocarditis (SBE) and hepatitis C  
virus (HCV) infections can both cause a polyarthritis 
with a false-positive RF result. Postinfectious reac-
tions can cause a polyarthritis that is diffi cult to distin-
guish from RA, but these usually last 4–6 weeks and 
resolve spontaneously. Peripheral edema and Rayn-
aud’s phenomenon can be the presenting symptoms of 
scleroderma. Remitting seronegative symmetric syno-
vitis with pit ting edema (RS3PE) is a seronegative 
synovitis with prominent edema thought to be in the 
clinical spectrum of polymyalgia rheumatica (PMR). A 
new laboratory test with greater specifi city for RA 
than the RF is anti-CCP antibody.

 F. All the spondyloarthropathies can also present as an 
asymmetric polyarthritis with or without axial involve-
ment. Postinfectious reactions to a myriad of mi-
crobes can cause polyarthritis, especially streptococ-
cal infections. Infectious arthritis should be considered 
in the appropriate settings: Lyme in endemic regions, 
HIV/AIDS and gonococcal if risk factor are present, 
and SBE if other signs and symptoms of SBE are 
present.

(Continued on page 514)
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Patient with POLYARTICULAR ARTHRITIS
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 G. Crystalline arthropathies (gout and calcium pyrophos-
phate dihydrate [CPPD]) are usually a monoarthritis 
but can present as a polyarthritis; a defi nitive diagnosis 
requires the demonstration of crystals in the joint fl uid. 
Löfgren’s syndrome (erythema nodosum, hilar adenop-
athy, periarthritis usually of the lower extremities) is an 
acute, self-limited form of sarcoidosis. Relapsing poly-
chondritis can affect cartilage in joints, ears, nose, tra-
cheobronchial tree, and proteoglycan-rich structures 
(eyes, heart, blood vessels, and inner ear). Still’s disease 
causes daily fevers with a transient salmon-colored 
rash, elevated liver function test results, and ferritin. 
Recurrent attacks of fever and arthritis, especially in 
the setting of a positive family history, should prompt 
an evaluation for the periodic fever syndromes (familial 
Mediterranean fever, hyperimmunoglobulin D syn-
drome, tumor necrosis factor receptor–associated peri-
odic syndrome, Muckle-Wells syndrome). Infl amma-
tory OA should be considered if DIP joints are involved 
or if Heberden’s or Bouchard’s nodes are present. Rarer 
diagnoses include rheumatic fever, Whipple’s disease, 
leukemic arthritis, and the arthritis associated with 
myelodysplastic syndromes (MDS).

Noninfl ammatory arthritis with a radiograph show-
ing bony hypertrophy and cartilage space loss is consis-

tent with a diagnosis of OA. OA can be primary or 
secondary to obesity, trauma, or injury. More impor-
tantly, OA can occur secondary to systemic illnesses 
such as hemochromatosis, ochronosis, hyperparathy-
roidism, Wilson’s disease, acromegaly, and amyloidosis. 
Early age of onset, atypical distribution (metacarpo-
phalangeal joints, wrists, elbows, shoulders, ankles), or 
unusual radiographs should prompt an evaluation for 
secondary causes.

 H. Other causes of polyarthritis include avascular necrosis 
(AVN), which can have symptoms out of proportion to 
the examination. It is not uncommon to see a joint ef-
fusion with AVN. Clubbing, bone pain, and parostosis 
on radiographs are seen with hypertrophic pulmonary 
osteoarthropathy (HPOA).
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Patient with POLYARTICULAR ARTHRITIS
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SERONEGATIVE ARTHRITIS
Paul A. Monach, MD, PhD

 A. The algorithm for this chapter starts at a point where a 
patient is suspected of infl ammatory arthritis and sero-
logic testing is negative for rheumatoid factor. Infl am-
matory arthritis is suggested by morning stiffness lasting 
!30 minutes, improvement rather than worsening with 
exercise, and soft-tissue swelling. Notable among the 
seronegative arthritides are the spondyloarthropathies, 
including ankylosing spondylitis, reactive arthritis, psori-
atic arthritis, and arthritis associated with infl ammatory 
bowel disease (IBD).

 B. The distinction between infl ammatory and degenera-
tive disease, particularly of the spine, hip, and shoulder 
joints, is often diffi cult. Elevated ESR and C-reactive 
protein (CRP) are nonspecifi c and insensitive markers 
of seronegative arthritis but are nevertheless sugges-
tive of infl ammatory disease if elevated. The presence 
of effusion in a peripheral joint is suggestive of infl am-
matory arthritis, which can be documented by aspira-
tion of synovial fl uid having a WBC count of !2000 
cells/mm3. Human leukocyte antigen (HLA)-B27 is 
highly associated with ankylosing spondylitis and reac-
tive arthritis syndromes that include the extraarticular 
manifestations described later (Reiter’s syndrome). 
HLA-B27 is less strongly linked to arthritis associated 
with IBD or psoriasis unless the syndrome features 
spinal arthritis and/or anterior uveitis (iritis). Because 
HLA-B27 is common in populations at risk for serone-
gative arthritides, testing is only theoretically helpful 
when the pretest probability of ankylosing spondylitis 
is between 30% and 70%, a problematic estimation in 
routine practice. An infectious workup is indicated in 
the event of acute onset of seronegative arthritis with 
or without extracellular manifestations. Stool culture 
for Salmonella, Shigella, Yersinia, and Campylobacter 
should be considered, as should urethral swab or urine 
testing for Chlamydia. Streptococcal and other infec-
tions are also associated with reactive infl ammatory 
syndromes involving arthritis, but these are not associ-
ated with HLA-B27 and do not present with the char-
acteristic features of the spondyloarthropathies.

 C. Spinal and/or sacroiliac (SI) involvement is suggested 
by low back pain and stiffness, neck pain and stiffness, 
or posterior thoracic pain with deep breathing or 
coughing. Schober’s test is sensitive for lumbar spine 
disease but is nonspecifi c. With the patient standing, a 
mark is made at the L5 level (“dimples of Venus”) and 
another 10 cm above. The patient is asked to fl ex the 
trunk forward with the arms hanging down toward the 

fl oor (and may bend the legs slightly so as to avoid a 
false-positive test result because of hamstring tight-
ness), and the space between the points is measured. 
Expansion to "15 cm is abnormal. Chest expansion 
should be measured from forced expiration to full in-
spiration; expansion !5 cm is normal, and "2.5 cm is 
clearly abnormal. Physical examination tests for SI joint 
pathology are insensitive and nonspecifi c.

 D. Radiography of the SI joints should be done to look for 
evidence of erosive disease suggestive of infl ammation. 
An anteroposterior (AP) view of the pelvis is usually 
suffi cient, although the Ferguson view is probably more 
sensitive. Radiography of the spine may show charac-
teristic bony changes at the corners of the vertebral 
bodies (syndesmophytes). Radiographic changes usu-
ally occur only after several years of disease; earlier, CT, 
MRI, and bone scan are more sensitive, although bone 
scan does not distinguish between infl ammatory and 
degenerative disease. All patients with ankylosing 
spondylitis have SI and/or spinal arthritis, but the spine 
is involved in a minority of patients with other spondy-
loarthropathies.

 E. Peripheral joint involvement is often asymmetric; oligo-
articular; and most common in proximal and lower 
extremity joints in ankylosing spondylitis, reactive arthri-
tis, and IBD-associated arthritis. Patients with psoriatic 
arthritis can have symmetric polyarthritis that resembles 
rheumatoid arthritis, asymmetric oligoarthritis resem-
bling the other spondyloarthropathies, or arthritis lim-
ited to several distal interphalangeal (DIP) joints. Often 
multiple joints and the intervening soft tissue are 
infl amed in a single digit, creating a “sausage digit” (dac-
tylitis), particularly in psoriatic and reactive arthritis. 
Tenosynovitis is also common, particularly around the 
hand/wrist and foot/ankle, in these conditions.

 F. The integumentary fi ndings in psoriasis are most com-
mon on the extensor surfaces of the elbows and knees; 
other particularly common locations include the low 
back, hands and feet, scalp, umbilicus, gluteal cleft, 
and glans penis. Nail pitting and onycholysis are com-
mon and are associated with arthritis. Clinically and 
histologically similar lesions can occur acutely in reac-
tive arthritis: keratoderma blennorrhagica of the feet, 
circinate balanitis, and nail pitting. Erythema nodosum 
is a syndrome of painful, red, cutaneous nodules on the 
lower legs and is common in IBD. Pyoderma gan-
grenosa is a more severe and less common neutrophilic 
dermatosis associated with IBD.
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Patient with SERONEGATIVE ARTHRITIS

History
Physical examination

Laboratory tests: 
 ESR
 CRP
    Joint fluid if available
    Infectious workup if indicated
    HLA-B27, selectively

Spinal
involvement

Radiography:
    Plain x-ray
    CT
    MRI
    Bone scan

Peripheral
joint
involvement

Skin
involvement

Other organ
system
involvement

Noninflammatory
 arthritis:
 Osteoarthritis
 Degenerative disk
  disease
 DISH

BA

HGFEC

D

 G. Conjunctivitis is part of the classic triad of Reiter’s 
syndrome. However, anterior uveitis (iritis) is also 
common in reactive arthritis and in ankylosing spondy-
litis and IBD. A recent history of self-limited diarrhea 
and abdominal pain suggests a precipitating episode of 
gastroenteritis; a chronic history raises suspicion for 
IBD. Urethritis may suggest recent infection with 
Chlamydia. Patients with reactive arthritis may 
develop cardiac conduction defects that are generally 
not serious. Over the longer term, patients with 
ankylosing spondylitis may develop infl ammation of 
the ascending aorta, leading to aortic valve insuffi -
ciency and/or aneurysm.

 H. Noninfl ammatory disease of the spine is common. 
Degenerative disk disease and osteoarthritis of the 
spine and SI joints appear different on radiography, 

featuring disk shrinkage and marginal osteophytes 
rather than syndesmophytes. Diffuse idiopathic skele-
tal hyperostosis (DISH) is a noninfl ammatory disease 
that features exuberant ossifi cation at sites of tendon 
and ligament attachment, including the spine, often in 
a patchy distribution and usually on the right side.
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SOFT-TISSUE PAIN
Paul A. Monach, MD, PhD

 A. “Soft-tissue rheumatism” is a spectrum of disorders 
that includes both focal pain associated with easily de-
fi ned nonarticular musculoskeletal structures (tendon-
itis and bursitis) and generalized pain syndromes that 
may be manifestations of underlying diseases but more 
often are more commonly of idiopathic origin and no 
known pathology or pathophysiology.

 B. Periarticular pain, in contrast to articular pain, is often 
reproduced on active but not passive joint movement, 
particularly in tendonitis or muscle strain. Pain with 
passive movement, if it occurs, should be with increas-
ing stretch of the affected tendon. Even more sugges-
tive of tendonitis or muscle strain is pain produced by 
isometric use of an involved muscle and tendon be-
cause the joint does not move. Irritated or damaged 
tendons are usually not visibly infl amed (no redness or 
swelling) unless in the setting of signifi cant trauma or 
an infl ammatory disease (especially the seronegative 
spondyloarthropathies), but there is often point tender-
ness. Bursitis features point tenderness and sometimes 
swelling and redness, at particular locations, including 
the front of the patella (prepatellar), the point of the 
elbow (olecranon), the lateral aspect of the shoulder 
(subdeltoid or subacromial), the medial aspect of the 
proximal tibia (anserine), the greater trochanter of the 
femur (trochanteric), and the ischial tuberosity (ischial). 
There is often a history of chronic or subacute trauma. 
Pain is usually but not always greater with active use 
of tendons near the bursa and is worsened by stretch 
(e.g., full fl exion of the elbow in olecranon bursitis). 
The prepatellar and olecranon bursae are susceptible to 
infection and gout, so bursitis associated with swelling 
and redness at these sites should be aspirated to rule 
out infection and to evaluate for crystal deposition. 
Ligamentous sprain usually features a history of acute 
stretch injury, and examination features point tender-
ness and pain much greater with stretch of the ligament 
than with the opposite movement. Joint laxity may be 
apparent in a substantial or complete tear.

 C. A generalized pain syndrome merits a comprehensive 
review of systems and physical examination to assess 
the likelihood of such diseases as systemic lupus, 
thyroid and parathyroid disease, metabolic myopa-
thies (glycogen storage diseases and others), vitamin 
D defi ciency, hepatitis C virus (HCV) infection, and 

multiple sclerosis. Practitioners differ greatly on how 
much laboratory evaluation to do related to these 
considerations. In our opinion, it is reasonable to 
measure thyroid-stimulating hormone (TSH), cre-
atine kinase (CK), calcium, 25-OH vitamin D, and 
HCV antibodies; general laboratory testing of CBC, 
BUN, creatinine, electrolytes, and liver function is 
often done as well. ESR, C-reactive protein (CRP), 
and ANA are useful if they are negative, but moder-
ately positive results are very common in the healthy 
population.

 D. Fibromyalgia is a common idiopathic disorder with no 
known pathology, characterized by widespread pain 
and tenderness on examination in a number of charac-
teristic areas, including the trapezii, the attachment of 
neck extensors to the occiput (and other areas of the 
neck and upper back), the joining of the second rib to 
the sternal cartilage, the upper outer buttock, the lat-
eral elbow, the lateral hip near the greater trochanter, 
and the medial knee. Many patients are tender at other 
or all soft-tissue locations as well. There is often associ-
ated sleep disorder, depression, lack of exercise, chronic 
fatigue, headache, irritable bowel syndrome, and some-
times another, locally painful condition of defi nable 
cause. These factors may play a role in amplifying pain 
perception pathways, currently a popular working 
model for the disorder.

 E. Intraarticular pain is usually experienced on both pas-
sive and active motion. Infl ammatory arthritis is more 
likely than osteoarthritis to feature soft-tissue swelling, 
joint effusion, morning stiffness, and signs of infl amma-
tory illness in other organ systems or systemically. Labo-
ratory tests can be helpful as noted. See the chapters 
Monoarticular Arthritis and Polyarticular Arthritis poly-
arthritis and monoarthritis.
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Patient with SOFT-TISSUE PAIN

Pain
generalized

Pain
intraarticular

History
Physical examination

Pain
periarticular,
local

Tendonitis
Bursitis
Sprain/strain

Consider:
    Calcium
 ESR, CRP
 TSH
 CK
 25-OH vitamin D
 Hepatitis C screening
 ANA
 CBC
 Renal
 Electrolytes
 Liver function tests

Consider:
    RF, !CCP
 ANA
 ESR, CRP
 TSH 
 Radiography
 (see Arthritis 
  chapters)

Tests positive Tests negative

Consider:
    Systemic lupus
    Hypothyroidism
 Hyperthyroidism
 Metabolic myopathy
 Hyperparathyroidism
 Vitamin D deficiency
 Chronic hepatitis 
  C infection
 Multiple sclerosis

Working diagnosis:
 Fibromyalgia

A

ECB
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NECK PAIN
Simon Helfgott, MD

Approximately 10% of the adult population complains of 
neck pain at some time. Unlike back pain, fewer patients re-
quire time away from work or claim disability, and very few 
develop permanent defi cits. The cervical spine is composed 
of seven vertebrae that are supported by the cervical and 
trapezius muscles. In addition to supporting and providing 
movement for the head and neck, the seven vertebrae also 
serve to protect the spinal cord and spinal nerves whenever 
the spinal column is at risk for injury. This may explain why 
cervical strain is so common.

 A. Neck pain is typically described at the base of the cervi-
cal spine or along the upper border of the trapezius 
muscle. This may be accompanied by headache. Physical 
or emotional stressors, poor sleeping habits, or poor 
posture can cause this pain. Some patients will also 
describe neck stiffness with lack of full neck motion. In 
older patients this might be a result of osteoarthritis of 
the cervical spine. Some patients develop numbness, 
tingling, or pain down an arm. This may be a result of 
disk herniation, especially at the level of C5-C6, 
producing pain in the shoulder tip and trapezius and 
radiating toward the anterior upper arm, radial forearm, 
and thumb. Lateral disk herniation at C6-C7 produces 
pain at the shoulder blade, pectoral area, and medial 
axilla with radiation toward the posterolateral upper 
arm, dorsal elbow and forearm, and palmar surface of 
the thumb and index fi nger. There may also be sensory 
impairment such as numbness or dysesthesia in these 
areas. Lateral herniation between C7 and T1 produces 
pain at the medial side of the forearm and sensory loss 
in the medial forearm and the ulnar nerve distribution 
of the hand. Central disk herniation at any cervical level 
can produce a syndrome of cervical myelopathy with 
bilateral long track signs in the extremities, gait dysfunc-
tion, and loss of coordination. In some of these patients 
neck pain may be minimal or even absent.
 Whiplash injury is the term used to describe cervi-
cal strain in the setting of an acute fl exion/extension 

injury, often seen in car accidents involving rear-end 
collisions. Symptoms may include severe pain, spasm, 
and loss of motion in the neck and occipital headache.

 B. The examiner should observe the movement of 
the head and neck, including rotation, lateral 
fl exion, forward fl exion, and extension. Palpation of 
the paraspinal and upper trapezius muscles can be 
performed to assess for tenderness and muscle 
spasm. Examination of motor strength and deep 
tendon refl exes and sensory fi ndings in the arms and 
legs should be performed. The loss or asymmetry 
of upper extremity refl exes may identify the location 
of a disk herniation. However, deep tendon hyper-
refl exia in the upper or lower extremities might 
suggest spinal cord compression.

 C. Imaging studies should be considered in patients who 
have severe, unrelenting pain that is not improving or 
presenting with abnormal peripheral nerve function. 
Plain fi lms may document evidence for osteoarthritis, 
and in patients with acute injuries, they could identify an 
occult fracture. MRI and CT may be useful in identify-
ing patients with disk herniations who might benefi t 
from targeted epidural steroid injections or require 
referral to a surgeon. In most situations, MRI is pre-
ferred because it is more sensitive than CT in detecting 
disk herniations, tumor, infection, or fracture.
 Electromyography (EMG) should be considered 
only for those patients who continue to have persistent 
pain and whose imaging studies have not been helpful 
in identifying the source of the pain.
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Patient with NECK PAIN

History
 Trauma
 Onset of pain
 Neurologic symptoms
 Features of inflammatory
  arthritis

Plain radiographs
 (Include anteroposterior,
 lateral, oblique,
 flexion-extension, and
 open-mouth views 
 of odontoid)

MRI or CT
Electromyography
Laboratory tests:
 ESR or C-reactive protein
 in patients with suspected
 inflammatory arthritis 
 or infection

Physical examination

Imaging

Neurologic findings
Localization of painful areas
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SHOULDER PAIN
Paul A. Monach, MD, PhD

 A. Anterior glenohumeral dislocation, acromioclavi cular 
(AC) separation, and rotator cuff tear are often 
strongly suggested by history and physical examina-
tion, with the former two conditions confi rmable by 
radiography. Rotator cuff tear usually includes the 
supraspinatus tendon and as such, in a full tear, pa-
tients cannot initiate abduction of the arm from the 
vertical position without prominent recruitment of the 
deltoid and trapezius muscles. Rotator cuff tear can 
also occur insidiously, usually after a prolonged period 
of rotator cuff tendonopathy in older persons. Con-
versely, rotator cuff tendonopathy without tear of the 
tendon can occur with acute trauma but is more often 
idiopathic or from chronic overuse. Fractures of the 
humerus, clavicle, and scapula need to be considered 
in the setting of signifi cant trauma. The more subtle 
“superior labrum anterior-posterior” (SLAP) lesion is 
a tear of the cartilaginous glenoid labrum that can oc-
cur after relatively minor trauma and requires more 
advanced imaging than plain radiography to diagnose 
conclusively.

 B. Rotator cuff tendonitis and biceps tendonitis are both 
extremely common, and the diagnosis can often be 
made by physical examination. In evaluating the ro-
tator cuff, it is valuable to check for pain with 
resisted external and internal rotation, but the most 
valuable tests are for impingement of the supraspina-
tus tendon. There are several variations of this test, 
but the common feature they have is resisted eleva-
tion of the arm with the thumb facing down. Sub-
acromial (or subdeltoid) bursitis also produces a 
positive impingement sign, but there is usually more 
tenderness at the lateral edge of the acromion than 
in supraspinatus tendonitis. Tendonitis of the long 
head of the biceps is readily diagnosed by local ten-
derness of the tendon (located in a groove on the 
anterior shoulder, about halfway between the cora-
coid process and the lateral edge of the acromion) 
and pain with resisted elbow fl exion or resisted ele-
vation of the arm with the thumb facing up. Calcifi c 
ten donitis is an acute, self-limited disorder of un-
known etiology that commonly affects the shoulder 
tendons, usually featuring severe pain and exquisite 
local tenderness and a characteristic radiographic ap-
pearance. Tendonopathies in general feature greater 
pain with active motion or isometric contraction than 
with passive motion. Adhesive capsulitis, also known 
as “frozen shoulder,” is a painful disorder that often 
follows immobilization but is frequently idiopathic. 

It is characterized by limited motion of the shoulder 
joint in all directions, which is suggested by examina-
tion but cannot be defi  nitively diagnosed without 
excluding frank arthritis. Primary osteoarthritis (OA) 
of the glenohumeral joint is uncommon, but OA fol-
lowing rotator cuff tear and OA of the AC joint are 
common. Infl a mmatory arthritis of the shoulder gir-
dle is characteristic of polymyalgia rheumatica (PMR) 
and is common in the seronegative spondyloarthrop-
athies, but other causes of monoarthritis and polyar-
thritis need to be consi dered. The shoulder examina-
tion, like the hip examination, is not sensitive for 
detecting joint effusion.

 C. A thorough neurologic examination of the affected arm 
is important in the evaluation of shoulder pain because 
cervical radiculopathy from disk herniation or arthritis 
often presents as shoulder pain.

 D. Plain radiography of the shoulder using three standard 
views is suffi cient for most purposes: an anteroposte-
rior (AP) view with the arm in internal rotation, an 
AP view in external rotation, and an axillary view. 
The AC joint and clavicle can usually be evaluated 
using these views as well. To evaluate for AC joint 
separation, a view with the patient standing and 
holding a weight in the hand and/or a frontal view 
allowing comparison of the AC joints may be helpful. 
Rotator cuff tear is inferred by a narrowing of the 
space between the acromion and the humeral head, 
and OA changes are often present at the correspond-
ing surfaces if the condition is chronic. Even with a 
preserved acromiohumeral space, acromial spurring, 
which can contribute to chronic rotator cuff im-
pingement, is commonly seen. Calcifi c tendonitis is 
apparent as an extraparenchymal radiodensity. Avas-
cular necrosis, less common in the shoulder than in 
the hip and knee, is usually not apparent by plain 
radiography for about 6 weeks after onset. Cervical 
spine fi lms are indicated if a neurologic defi cit is 
detected; AP and lateral views may be suffi cient to 
diagnose degenerative disease, but evaluation of 
neural foramina requires oblique views and, usually, 
more advanced imaging modalities.

 E. CT and MRI are both more sensitive than plain radiog-
raphy for diagnosing fractures, but there is less often 
need for using them for this purpose in the shoulder 
than in the hip and pelvis. MRI is the technique of 
choice for delineating rotator cuff pathology, but 
it  needs to be done only if diagnosis is in doubt or sur-
gery is being considered. Ultrasonography is used for 
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Patient with SHOULDER PAIN

History
Physical examination

History of trauma No history of trauma
Pain on examination

Abnormal 
neurologic
examination

Normal 
neurologic
examination

Exclude:
    Cholecystitis
    Myocardial
        infarction

Consider:
    Cervical 
    radiculopathy

Consider:
    Image-guided shoulder aspiration

Consider:
    Rotator cuff
       tendonitis
    Biceps tendonitis
    Calcific tendonitis        
    Adhesive capsulitis
      (frozen shoulder)
    Inflammatory arthritis:
       gout, septic joint, PMR,
       seronegative 
       spondyloarthropathy
    Avascular necrosis
    Metastatic disease
    OA
 Chronic rotator cuff tear

MRI

Diagnosis made Diagnosis uncertain

Consider:
    Fracture
    Dislocation
    AC joint separation
    Rotator cuff tear

Radiography

No pain on
shoulder examination

A B

C

D

E

F

diagnosis of rotator cuff tears, but its value depends on 
the experience of the operator. MRI is the best tech-
nique for diagnosing nerve root compression, early 
avascular necrosis, and shoulder joint effusion.

 F. Aspiration of the shoulder joint, under imaging guid-
ance, is needed if there is suspicion of an infected 
joint. Such suspicion is increased by the presence of 
acute-onset, atraumatic, severe pain, particularly with 
physical examination, or radiographic evidence of ef-
fusion, and/or fever and other signs of infection.
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LOW BACK PAIN
Simon Helfgott, MD

Most people will experience at least one episode of low 
back pain during their adult lifetime. Most of these are of 
short duration, lasting from days to a few weeks, and re-
solve with little if any therapeutic intervention. The chal-
lenge to the clinician is to identify those patients who may 
benefi t from diagnostic interventions to further evaluate 
their pain.

 A. When assessing the patient, the following questions 
should be considered.

Where does it hurt? Back pain is usually described 
as a dull steady ache over the lower lumbar spine that 
sometimes may radiate toward the buttocks. Patients 
usually do not complain of localized severe point 
tenderness except when there may be a fracture. Pain 
radiating down a leg may suggest nerve impingement 
from either disk herniation in a younger patient or 
osteophyte formation in an older individual.

When does it hurt? In patients with disk-related 
back pain, symptoms are often made worse by sitting or 
standing for extended periods. Coughing or sneezing 
may aggravate theses symptoms, which are generally 
related to a disk herniation that is impinging on a nerve 
root. In contrast, lying fl at often alleviates this pain.

In patients with lumbar spinal stenosis, forward 
fl exion of the back may “open up” the narrowed spinal 
canal foraminal spaces and improve the pain symptoms. 
Patients also describe relief when leaning forward to 
push a shopping cart (“shopping cart sign”). These 
patients note worsening of symptoms when standing for 
prolonged periods.

How does activity affect the pain? Generally, rest 
improves back pain symptoms, at least in the short 
term. This may be true for back pain from disk hernia-
tions or spinal stenosis from osteoarthritis. Symptoms 
are minimal on arising and worsen with activity. In con-
trast, patients with an infl ammatory spondyloarthropa-
thy (e.g., ankylosing spondylitis, psoriatic arthritis, or 
infl ammatory bowel disease) note more stiffness and 
worsening of symptoms following periods of prolonged 
inactivity. These patients may also have nighttime symp-
toms and feel worse in the morning on arising.

Does the pain radiate? Radiation of pain down one 
leg (sciatica) may result from disk herniation or im-
pingement caused by an osteophyte or a combination 
of both. The patient may describe pure leg pain with-
out back pain, although most patients complain of 
both. Pain or dysesthesias in the perineum can result 
from cauda equina syndrome. These patients need to 

be identifi ed promptly because surgical referral is 
urgently required.

What relieves the pain? By the time of their visit, 
patients may have self-treated with low doses of 
NSAIDs or acetaminophen. If there is benefi t noted 
with these drugs, this information could be helpful in 
developing a management strategy for control of pain.

Application of heat or cold to the back may provide 
transient relief but does not aid in establishing a 
diagnosis.

 B. Inspection of spine posture may demonstrate scoliosis 
or asymmetry. Forward fl exion of the spine should be 
assessed for muscle spasm and ease of fl exibility.  
Schober’s test is a measure of lumbar fl exibility used to 
evaluate patients with a spondyloarthropathy. A seg-
ment of the lumbar spine measuring 10 cm when stand-
ing should expand to about 15 cm or more when fully 
fl exed. In cases of vertebral compression fracture, there 
may be localized tenderness on palpation. Persons with 
spinal stenosis generally have more pain with back ex-
tension rather than forward fl exion. A straight leg raise 
(SLR) test should be performed with the patient supine 
and the uninvolved knee bent to 45 degrees and resting 
on the table. The examiner should hold the involved leg 
straight, cup the heel with the other hand, and gradually 
raise the leg. With a disk herniation impinging on a 
nerve root, the straight leg raise will stretch these roots 
and pain may radiate below the tested knee. Note that 
the SLR test is positive if the distal leg pain occurs with 
leg elevation !60 degrees.

When pain radiates down the nontested leg 
(crossed SLR) these fi ndings are even more specifi c 
than pain going down the ipsilateral leg. Note that the 
SLR is more reliable in younger patients and loses 
diagnostic value in older patients. A detailed sensory 
and motor examination and assessment of deep ten-
don refl exes should be performed to identify specifi c 
dermatome involvement. This is very helpful when 
trying to ascertain the relevance of imaging fi ndings 
noted on CT or MRI.

The most common areas for disk herniation and lum-
bar stenosis are at L4-L5 and L5-S1. At L4-L5 one might 
see loss of strength in the extensor hallucis longis and a 
dysesthesia over the big toe and medial foot. With L5-S1 
disease, the toe fl exors and ankle jerk are reduced and 
there are dysesthesia over the fi fth toe and lateral foot. In 
the rare cauda equina syndrome, the S2, S3, and S4 roots 
may be involved and patients have bowel and bladder 
dysfunction with dysesthesia over the perineum.



525

Patient with LOW BACK PAIN

History Physical examination

Diagnostic tests
Persistent pain (weeks)
Fever/systemic symptoms
Neurologic deficits
Age "60 yr
Trauma

Laboratory tests

CBC
ESR

Consider in patients:
 With refractory pain
 With systemic complaints
 With focal neurologic deficits
 For targeted epidural
          steroid injections

Plain radiographs

Fracture identified
Severe multilevel
     disk degeneration

CT or MRI

C D

BA

 C. Current guidelines recommend obtaining plain radio-
graphs in patients with fever, unexplained weight loss, 
neurologic defi cits, IV drug abuse, or age "50 years. 
Radiographs are very useful in detecting structural ab-
normalities such as spondylolisthesis and scoliosis but 
are not sensitive for detecting cancer or infection. Im-
aging with CT or MRI should be reserved for the pa-
tient for whom there is a strong clinical suspicion of an 
infection, cancer, or presence of a persistent neurologic 
defi cit. Imaging could be useful in determining whether 
targeted epidural injection of corticosteroid or surgical 
referral is appropriate.

Imaging needs to be interpreted carefully because a 
high percentage of patients with or without back pain 
symptoms will have abnormalities such as disk degen-
eration or bulging or protruding disks or even central 
or lateral canal stenosis. For example, it is highly un-
likely that anyone >50 years will have a “normal” CT or 
MRI of the spine. Imaging is most useful when the 
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clinical fi ndings on physical examination correlate in a 
neuroanatomic fashion with the fi ndings on MRI or 
CT. Radiologic fi ndings that do not match the clinical 
examination should raise strong doubts about the value 
of MRI or CT in that particular patient.

 D. Electromyography (EMG) is generally of limited value. 
CBC and ESR may be useful in the evaluation of 
patients suspected of having systemic disease such as 
infection, malignancy, or spondyloarthropathy.
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HIP PAIN
Paul A. Monach, MD, PhD

 A. Falls, especially in older persons, raise suspicion for hip 
fractures, particularly of the femoral neck and intertro-
chanteric region, but also of the acetabulum, elsewhere 
in the pelvis, or of the tip of the greater trochanter. 
Chronic overuse injuries from weightbearing exercise 
can produce stress fractures of the pelvis, and atrau-
matic pelvic “insuffi ciency” fractures can occur in older 
persons, particularly those with osteoporosis. Radiogra-
phy and often more advanced imaging techniques are 
needed to rule out fracture.

 B. Pain felt in the groin with examination of the hip is sug-
gestive of hip joint disease. Groin pain with “log-rolling” 
the leg is probably the most specifi c fi nding because this 
maneuver does not stress the knee, back, or hip girdle 
musculature. A positive Thomas test to detect hip joint 
fl exion contracture, in which a patient is unable to keep 
the affected leg on the examining table while the other 
leg is allowed to dangle off the table with the knee bent, 
is suggestive of serious disease. Pain of gradual onset is 
most suggestive of osteoarthritis (OA) but can occur 
with seronegative infl ammatory arthritis (spondyloar-
thro pathies) as well. Pain of rapid onset demands 
consideration of infection, avascular necrosis, or a non-
infectious infl ammatory arthritis. In some conditions, 
such as many cases of osteoarthritis and most of polymy-
algia rheumatica, pain on motion of the hip joint is felt 
in a broader distribution down the thigh as far as the 
knee. Indeed sometimes patients complain of knee 
pain and the problem is only in the hip..

 C. Isolated buttock pain is a less common presentation of 
hip arthritis but is a common presentation of degen-
erative disease in the lumbosacral (LS) spine (with or 
without spinal stenosis or nerve root impingement) or 
of degenerative or infl ammatory disease of the sacro-
iliac (SI) joint. In the absence of neurologic defi cit, the 
physical examination is usually nondiagnostic. Exqui-
site tenderness at the ischial tuberosity is suggestive of 
ischial bursitis, although in many cases pelvic fracture 
should still be ruled out.

 D. An anteroposterior (AP) radiograph of the pelvis is often 
suffi cient to diagnose osteoarthritis of the hip, degene-
rative or infl ammatory arthritis of the SI joint, or pelvic 
fracture. However, depending on the location of symp-
toms, more detailed evaluation for fracture often in-
cludes AP and frog-leg views of the hip, anterior and 

posterior oblique views of the acetabulum, or Ferguson 
views of the SI joints. Excess fl uid in the hip joint is 
often apparent from changes in soft-tissue planes. Avas-
cular necrosis is generally not apparent on plain radiog-
raphy until several weeks after onset. Evaluation of the 
LS spine by AP and lateral views is usually suffi cient to 
establish degenerative disease; radiologically diagnosing 
nerve root and spinal cord impingement requires more 
advanced imaging.

 E. Both CT and MRI are much more sensitive than plain 
radiographs for diagnosing fractures and should be 
considered if clinical suspicion is high despite normal 
plain fi lms or if symptoms persist. Bone scans are also 
sensitive for fractures starting about 3 days after injury. 
MRI is sometimes needed to determine whether ex-
cess fl uid is present in the hip joint or early in the 
course of avascular necrosis. CT and especially MRI 
are also more sensitive for detecting infl ammatory 
disease of the SI joint but are often not clinically nec-
essary. CT is an effective evaluation for lumbar spinal 
stenosis, and MRI is useful for both spinal stenosis and 
nerve root compression.

 F. Aspiration of the hip joint, under imaging guidance, is 
needed if there is suspicion of an infected joint. Suspi-
cion for such is increased by the presence of acute 
onset; atraumatic, severe pain, particularly with a 
positive Thomas test; radiographic evidence of hip 
effusion; and/or fever.

 G. Lateral hip pain associated with tenderness over the 
greater trochanter is a common syndrome caused by 
either gluteus medius tendonitis or trochanteric bursi-
tis. Patients with fi bromyalgia usually have pain and 
tenderness in this region as well but usually bilaterally 
and in association with numerous other tender sites.
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Patient with HIP PAIN
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HAND AND WRIST PAIN
Paul A. Monach, MD, PhD

 A. With signifi cant trauma, consider fracture or disloca-
tion and begin assessment with radiography. Fracture 
of the distal radius (Colles’ fracture) is a common com-
plication of falls in patients with osteoporosis.

 B. Articular involvement is suggested by swelling and/or 
tenderness over joints rather than between them and 
by similar degrees of pain with active and passive 
movement. Further workup of hand/wrist arthritis de-
pends on acuity and the number of joints involved, in 
the hand/wrist and elsewhere.

 C. Polyarthritis of the hand joints includes noninfl amma-
tory (osteoarthritis [OA]) and infl ammatory (e.g., rheu-
matoid arthritis [RA], lupus, psoriatic arthritis) causes. 
OA affects the distal interphalangeal (DIP), proximal 
interphalangeal (PIP), and fi rst carpometacarpal (CMC) 
joints. Wrist OA is uncommon in the absence of a his-
tory of acute or chronic trauma, and OA of the metacar-
pophalangeal (MCP) joints should raise suspicion for 
an underlying metabolic cause, such as hemochromato-
sis, hyperparathyroidism, or calcium pyrophosphate 
deposition disease (CPPD). Polyarticular gout can be 
either chronic (usually with asymmetrically distributed 
tophi detectable) or, less commonly, acute, but in both 
cases there is usually a prior history of monoarticular 
attacks in the great toe or midfoot. RA involves the 
metatarsal-phalangeals, PIP joints, and wrists in a sym-
metric distribution, and it seldom involves the DIP 
joints. Psoriatic arthritis can present like RA but more 
commonly is asymmetric and commonly involves the 
DIP joints. Suspicion for infection is low in a polyar-
ticular presentation, so joint aspiration is indicated only 
to confi rm suspected cases of acute gout. Radiography 
is often helpful in making the diagnosis and in assessing 
the degree of joint damage.

 D. Monoarthritis requires consideration of infection and 
usually merits joint aspiration. Infection is much less 
common in the fi nger joints than in the wrist. Crystal 
disease often presents as monoarthritis, particularly in 
acute attacks of gout or pseudogout (acute infl amma-
tion associated with release of crystals formed during 
chronic CPPD disease). OA uncommonly presents as 
monoarthritis except after trauma. Among infl amma-
tory arthritides, psoriatic arthritis and postinfectious 
reactive arthritis are the most likely to present as mono-
arthritis, with or without accompanying tenosynovitis.

 E. Extraarticular disease is suggested by point tenderness 
over tendons or nodules and by pain greater with active/
resisted than with passive motion. Tendon rupture fea-
tures severe restriction on active movement of the 
affected fi nger. Tendonitis of the abductor pollicis 

tendon (de Quervain’s tenosynovitis) is particularly com-
mon, and examination features local tenderness and pain 
with the Finkelstein test (passive medial displacement of 
the wrist while the thumb is tucked inside the fi st). A 
fl exor tendon nodule presents as a “trigger fi nger,” with 
the bent fi nger transiently stuck in fl exion of the PIP and 
DIP joints (reducible, with associated pain) and often 
with a tender nodule palpable over the palmar surface of 
the MCP joint. Ganglions and synovial cysts are common 
causes of focal swelling, with or without tenderness. 
Dupuytren’s contracture is a chronic contracture of the 
palmar fascia associated with the fourth and fi fth digits 
and has a strong genetic predisposition. People with dia-
betes often develop thickening, with or without contrac-
ture, of the palmar skin more diffusely and less severely.

 F. Vascular disease from atherosclerosis is less common 
in the hand than in the foot, but vasospastic disease in 
association with cold exposure (Raynaud’s phenomenon) 
is more common. When associated with underlying con-
nective tissue disease, particularly scleroderma, Raynaud’s 
phenomenon can be severe and threaten digital infarc-
tion and gangrene. Embolic disease and vasculitis must 
be considered in acute compromise of the circulation to 
the fi ngers.

 G. Polyneuropathy usually presents symmetrically and 
with more severe disease in the feet than in the hands. 
Mononeuritis multiplex refl ects damage, often from 
vasculitis, to peripheral nerves and usually begins in an 
asymmetric manner affecting multiple limbs. Com-
pression of the median nerve in the carpal tunnel is 
common and presents with pain in the hand (often 
radiating), loss of sensation in the distribution of the 
median nerve (palmar aspect of the lateral three fi n-
gers and lateral palm), and weakness and atrophy of 
the thenar and hypothenar muscles. Chronic compres-
sion of the ulnar nerve leads to pain and sensory loss 
involving the lateral two fi ngers. Compression of the 
radial nerve, cervical nerve roots, and brachial plexus is 
a less common neurologic cause of isolated hand and 
wrist pain. Nerve conduction studies are often helpful 
in defi nitively diagnosing nerve compression and may 
be essential for diagnosing mononeuritis multiplex.

 H. Thickening of the skin, particularly if the thickening is 
worse distally, should raise concern for scleroderma. A 
history of Raynaud’s phenomenon is almost always ob-
tained. Clubbing of the fi ngers should alert one to the 
development of hypertrophic osteoarthropathy (HOA), 
a painful bony enlargement of the distal extremities. 
Clubbing is associated with several chronic diseases, but 
severe HOA is particularly associated with lung cancer.
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Patient with HAND AND WRIST PAIN
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KNEE PAIN
Paul A. Monach, MD, PhD

 A. Knee pain of intraarticular origin is suggested by joint 
effusion, pain with either active or passive motion, 
tenderness at the joint line, or evidence of compromise 
of the anterior or posterior cruciate ligament by posi-
tive anterior or posterior drawer test, respectively. 
Effusion is much more prominent, and much more 
likely to be tender, in infl ammatory arthritis than in 
osteoarthritis and mechanical causes. Meniscal tears 
often produce locking and instability, and examination 
can reveal joint line tenderness (medial more often 
than lateral) and/or a positive McMurray’s test (pain 
and palpable click at medial joint line during knee 
fl exion and extension with ankle rotated laterally) or 
Apley’s test (pain with compression of knee by pressing 
down on foot when patient is prone with affected knee 
bent at 90-degree angle). Tibial plateau fracture occurs 
in the setting of trauma, which can be minor in the 
setting of osteoporosis; point tenderness is a feature 
but can be diffi cult to distinguish from tenderness in 
other structures. Chondromalacia patella, a softening 
of articular cartilage, is a common condition presenting 
as a “patellofemoral syndrome” of anterior knee pain 
particularly with climbing and descending stairs. Re-
current hemarthrosis is a classic fi nding of hemophilia, 
but most cases currently are monophasic and associ-
ated with anticoagulation and/or trauma.

 B. Acute knee pain associated with effusion should be 
evaluated by aspiration, with the fl uid evaluated by 
Gram stain, culture, WBC count and differential, and 
examination for crystals. A large effusion in the setting 
of chronic knee pain of uncertain origin should also be 
aspirated. Knee effusion in the setting of a high suspi-
cion for chronic degenerative disease or traumatic in-
ternal disruption does not require aspiration.

 C. Chronic or acute articular knee pain generally merits 
radiography, using anteroposterior (AP), lateral, and 
“sunrise” (tangent to the patella) views. To evaluate for 
joint space narrowing, a weight-bearing AP view should 
be obtained. Avascular necrosis and osteomyelitis are 
often not apparent on plain radiography for about 
6 weeks after onset.

 D. MRI is the technique of choice to diagnose meniscal 
tear, anterior or posterior cruciate ligament tear, avas-
cular necrosis, osteomyelitis, and most tumors. It also 

shows infl ammation of the synovium (synovitis) well, 
although physical examination and laboratory workup 
usually make documentation of synovitis by MRI un-
necessary. Bone scan is sensitive for infection, avascu-
lar necrosis, and most tumors but is also positive in 
osteoarthritis, so it is useful only when that is unlikely 
to be superimposed.

 E. Extraarticular knee pain is revealed by the physical 
examination. Prepatellar bursitis features pain and 
tenderness of the anterior knee, often a well-defi ned 
area of redness and swelling anterior to and somewhat 
distal to the patella and pain with knee fl exion but none 
with extension. Infl ammation of the anserine bursa is 
apparent with focal tenderness at the medial aspect of 
the proximal tibia and pain with resisted knee fl exion. 
Pain that is much greater with active than passive mo-
tion raises suspicion for tendonitis. Patellar tendonitis 
features pain with resisted knee extension and often 
tenderness between the patella and the tibia; quadri-
ceps tendonitis is less common and features pain and 
tenderness above the patella with analogous maneu-
vers. Tendonitis of the hip adductors features medial 
pain elicited by resisted adduction of the leg. Tendon-
itis of the iliotibial band, analogously, features lateral 
pain elicited by resisted abduction. Pain in the lateral 
and medial collateral ligaments is elicited by stressing 
the ligaments with varus (holding the knee steady and 
moving the ankle medially) or valgus (holding the knee 
steady and moving the ankle laterally) movement, re-
spectively. The examiner may also note ligamentous 
laxity with such maneuvers or focal tenderness over the 
affected ligament.
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Patient with KNEE PAIN
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FOOT PAIN
Paul A. Monach, MD, PhD

More than for any other part of the musculoskeletal sys-
tem, pain in the foot must be approached with attention to 
possible musculoskeletal, vascular, neurologic, and derma-
tologic causes.

 A. A history of foot trauma usually merits plain radiogra-
phy using anteroposterior (AP), medial oblique, and 
lateral views. Even when the history is highly sugges-
tive of a soft-tissue injury such as an ankle sprain, it is 
wise to rule out fracture as a component of the injury. 
Point tenderness over bony prominences, especially if 
it persists for more than a few days after injury, in-
creases suspicion for fracture. Chronic, repetitive 
trauma commonly results in stress fractures in the foot, 
or tarsal sinus syndrome. Sometimes these conditions 
require MRI for diagnosis.

 B. A musculoskeletal cause of foot pain is indicated by 
pain and tenderness associated with particular joints or 
tendons. Squeezing across the base of the toes is a 
good screening test for metatarsophalangeal (MTP) 
joint involvement. Squeezing across the foot at the 
highest point of the arch is a good screening test for 
midfoot (tarsal) joint involvement. A suggestion of ar-
thritis by these tests merits workup for polyarthritis or 
monoarthritis, usually involving radiography and some-
times joint aspiration or laboratory testing.

 C. There are numerous nonarthritic but nevertheless 
musculoskeletal causes of foot pain. Pes cavus, pes 
planus, malalignment of the ankle at the tibiotalar 
joint, hallux valgus (bunion), and hammertoe are read-
ily detectable on examination, particularly with the 
patient standing. Morton’s neuroma and synovial cysts 
are benign conditions presenting as painful nodules. 
Pain and tenderness of the plantar aponeurosis, espe-
cially at its insertion into the calcaneus, suggest plantar 
fasciitis. Tendonitis, especially of the Achilles tendon, 
tibialis posterior, peroneal, and tibialis anterior, is com-
mon and is apparent on examination by pain with re-
sisted contraction of the relevant muscle group and 
often by passive stretching, point tenderness, or both.

 D. Arterial fl ow should be assessed by palpation of the dor-
salis pedis and posterior tibial pulses and by assessment 
of color, hair density, and capillary refi ll in the toes. Arte-
rial insuffi ciency is usually caused by atherosclerosis, 
often with small vessel disease superimposed in people 

with diabetes and less commonly by embolic disease or 
vasculitis. Venous insuffi ciency presents with edema and 
is usually only painful during a phase of rapid increase 
or if associated with stasis dermatitis. A suggestion of 
arterial insuffi ciency by examination should lead to sub-
sequent testing by Doppler ultrasound. Unilateral foot 
swelling should lead to Doppler testing to rule out deep 
venous thrombosis.

 E. A generalized peripheral neuropathy, whether from 
diabetes or another cause, usually produces a symmet-
ric loss of sensation beginning in the toes and slowly 
progressing proximally. Mononeuritis multiplex is a 
syndrome with asymmetric damage to peripheral 
nerves, often caused by vasculitis; confi rmation by 
nerve conduction studies may be required. Small-fi ber 
neuropathy often presents without evidence of damage 
to larger nerves, with absence of overt sensory loss or 
weakness. All neuropathies can present with hypersen-
sitivity to painful stimuli (hyperalgesia) or perception 
of nonpainful stimuli as painful (allodynia). Tarsal tun-
nel syndrome is a syndrome of pain and paresthesia of 
the toes, sole, and medial foot resulting from compres-
sion of the posterior tibial nerve in the fl exor retinacu-
lum, located posterior and inferior to the medial mal-
leolus. Confi rmation of nerve compression by nerve 
conduction studies is often necessary.

 F. Bacterial skin infection (cellulitis) of the foot is often 
diffi cult to distinguish from acute arthritis. Focal tender-
ness away from underlying joints is a helpful sign, espe-
cially if one can move nearby joints painlessly. Diffuse 
infl ammation of the soft tissues of the ankle and foot 
(periarthritis) can be diagnosed analogously. This fi nding 
is particularly associated with a benign, self-limited sub-
type of sarcoidosis known as Löfgren’s syndrome. Chronic 
edema in the feet can lead to stasis dermatitis, which is 
usually pruritic but sometimes painful.
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SCLERODERMA
Sandeep K. Agarwal, MD, PhD

 A. Scleroderma is a heterogeneous group of conditions 
associated with thickened, sclerotic skin, including 
diffuse cutaneous systemic sclerosis (DcSSc) and 
limited cutaneous systemic sclerosis (LcSSc, CREST 
syndrome [calcinosis, Raynaud’s phenomenon, esopha-
geal dysmotility, sclerodactyly, and telangiectasias]). It 
is more common in women than in men and usually 
presents between the ages of 30 and 50 years. The 
clinical course is highly variable, ranging from a self-
limited to a progressive, fatal condition. Raynaud’s 
phenomenon is a common presenting symptom. Skin 
thickening may be preceded by swelling with pitting 
edema and often progresses to ulceration and tether-
ing of skin to underlying structures. Patients may have 
internal organ involvement of the GI tract, heart, lungs, 
and kidneys.

 B. The initial approach to a patient with skin tightening 
should focus on determining the extent of cutaneous 
involvement and the presence of signs and symptoms 
of systemic involvement.

 C. Patients with LcSSc, or CREST syndrome, have skin 
thickening limited to the hands and feet (sclerodactyly) 
but may also involve the face. Calcinosis is often noted 
over the hands, fi ngers, and olecranon bursa. Telangi-
ectasias are seen on the palms, face, and lips. Patients 
often have a positive ANA in a centromere pattern. 
Patients should be evaluated and treated for esopha-
geal dysmotility and pulmonary hypertension when 
present.

 D. Patients with DcSSc have skin thickening of the hands 
and feet extending proximally and to the face, neck, 
and trunk. Skin tightening and tethering may cause 
joint contractures and ulcerations. Skin tightening 
around the mouth can limit the oral aperture, making 
eating and oral hygiene diffi cult. Raynaud’s phenome-
non, affecting !90% of patients, should be managed 
with behavior modifi cation (i.e., avoiding exacerbating 
factors); however, pharmacologic or even surgical ther-
apy may be necessary. Serologic evaluation is notable 
for the anti-Scl-70 antibody in 20% of patients. It is 
important to determine the extent of involvement to 
guide treatment.

 E. Renal crisis, one of the most feared complications of 
DcSSc, presents with hypertension and acute renal 
failure. The urinary sediment contains mild protein-
uria and few to absent cells and casts. High dosages of 
corticosteroids may increase the risk of renal crisis. 

Monitoring blood pressure may allow early detection. 
Angiotensin-converting enzyme (ACE) inhibitors are 
the primary treatment of renal crisis and may play a 
prophylactic role.

 F. Pulmonary disease occurs in approximately 70% of 
patients with DcSSc in the form of interstitial lung 
disease with alveolitis and pulmonary hypertension. 
Patients usually present with dyspnea and a dry cough. 
Evaluation initially consists of chest x-ray, pulmonary 
function tests, and echocardiogram; and, if abnormal, 
high-resolution chest CT scan and bronchoscopy are 
useful. Treatment with immunosuppression is often 
begun, but prospective controlled trials are under way 
to determine whether they truly improve outcomes.

 G. The most frequent internal organ system involved in 
scleroderma is the GI tract. Esophageal hypomotility and 
esophageal sphincter dysfunction result in gastroesopha-
geal refl ux disease (GERD). Patients should be evaluated 
for GERD and treated aggressively. Patients may have 
lower GI tract dysmotility, resulting in constipation and 
malabsorption. Promotility agents may be helpful.

 H. Cardiac manifestations of scleroderma may include 
pericarditis, cardiomyopathy, and arrhythmias. Patients 
may require an ECG, Holter monitor, or echocardio-
gram if cardiac involvement is suspected.

 I. Localized scleroderma (morphea and linear sclero-
derma) does not have internal organ involvement. It 
can occur virtually on any part of the body. Patients may 
have multiple plaques ranging in size from 1–30 cm. 
Facial involvement resulting in a depressed appearance 
is called en coup de sabre (the slash of the sword).

 J. Eosinophilic fasciitis is a scleroderma-like disease char-
acterized by infl ammation and thickening of the deep 
fascia. The skin may have an “orange-peel” appear-
ance. The CBC is notable for eosinophilia. Raynaud’s 
phenomenon and internal organ involvement are ab-
sent. Scleredema and scleromyxedema should also be 
considered in the evaluation of skin thickening.

 K. Skin thickening may be seen in several disorders, includ-
ing diabetes, POEMS hypothyroidism (polyneuropathy, 
organomegaly, endocrinopathy, M protein, and skin 
changes), and chronic graft versus host disease (GVHD). 
Nephrogenic fi brosing dermopathy (NFD) is charac-
terized by cutaneous fi brosis of the upper and lower 
limbs in patients receiving hemodialysis. Amyloidosis, 
bleomycin, and exposures to organic solvents may pro-
duce skin thickening as well.
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DRY EYES AND DRY MOUTH 
(SJÖGREN’S SYNDROME)

Paul A. Monach, MD, PhD

 A. Many patients complain of dry eyes and dry mouth that 
is nonpathologic and often changes with ambient humid-
ity. Iatrogenic causes are also more common than infl am-
matory disease of the salivary and lacrimal glands 
(Sjögren’s syndrome) and should be ruled out. Classes of 
medications that commonly cause symptoms of ocular 
and oral dryness (collectively called sicca symptoms) in-
clude those with anticholinergic affects (tricyclic antide-
pressants, older antihistamines), diuretics, and opioids.

 B. Suspicion for Sjögren’s syndrome is raised by certain 
elements in the history and physical examination. 
Ocular dryness is generally severe enough that conven-
tional eyedrops are effective for only 1–2 hours, and 
patients often have problems with conjunctival irri-
tation and are unable to wear contact lenses. Oral 
dryness often is severe enough that patients cannot 
swallow dry foods, such as crackers, without washing 
them down with liquid. There is often a history of 
severe dental disease (e.g., dental caries or periodontal 
disease). Routine examination of the eye is not particu-
larly helpful because conjunctival redness is nonspe-
cifi c and often absent; lacrimal glands are enlarged, 
tender, or both in a minority of cases. Examination of 
the mouth and salivary glands is somewhat more help-
ful. There may be no pooling of saliva under the 
tongue, dental caries are common, and salivary glands 
are more likely to be tender. Female patients with 
Sjögren’s syndrome often suffer from vaginal dryness 
causing dyspareunia, a point of history that is often 
obtained only by specifi c questioning.

 C. The majority of patients with Sjögren’s syndrome have 
positive tests for ANAs, anti-Ro/SSA, and anti-La/SSB. 
The presence of anti-Ro or anti-La antibodies, or both, 
in the presence of characteristic symptoms is consid-
ered by some authorities to obviate more invasive 
testing.

 D. Additional testing is often needed to diagnose Sjögren’s 
syndrome. Tear production can be measured by 
Schirmen’s test, in which a strip of Schirmer fi lter paper 
is placed with one end in the conjunctival sac. After 
5 minutes, the strip is removed and the length of wetness 
is measured; !15 mm is abnormal. Slit-lamp examina-
tion after topical application of 1% rose bengal solution 

may demonstrate characteristic corneal or conjunctival 
damage. Salivary fl ow can also be measured, but this test 
is infrequently done. Biopsy of the interior lip to look for 
lymphocytic infi ltration of minor salivary glands is a 
defi nitive procedure.

 E. A patient diagnosed with Sjögren’s syndrome warrants 
consideration of the presence of another connective 
tissue disease. Sjögren’s syndrome is often a secondary 
phenomenon in patients with lupus, rheumatoid ar-
thritis, or scleroderma. These diseases can generally be 
ruled out by history and physical examination, although 
in a patient who shows any signs of systemic illness, 
laboratory tests relevant to lupus (antibodies to ds-
DNA, RNP, Sm, anti-cardiolipin, and lupus anticoagu-
lant; CBC, BUN, and creatinine; urinalysis) should be 
considered. The majority of patients with Sjögren’s 
syndrome also have positive results for rheumatoid 
factor, so this test is not helpful for assessing for super-
imposed rheumatoid arthritis. In patients without 
evidence of another systemic rheumatic disease (pri-
mary Sjögren’s), it is still wise to evaluate organ systems 
that are often affected in addition to the eyes and 
mouth. Physical examination of the skin and peripheral 
nerves and joints is useful. Sjögren’s syndrome is asso-
ciated with lymphocytic infi ltrations, which can occur 
in the kidneys. Therefore, it may be prudent to check 
for evidence of renal tubular acidosis or interstitial 
nephritis by urinalysis and urinary electrolytes. Sjögren’s 
syndrome can also evolve into frank lymphoma, and a 
reasonable vigilance for this eventuality must be main-
tained. In this respect, quantitative immunoglobulins, 
CBC with differential, and a search for new lymph 
nodes may be productive.
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RAYNAUD’S PHENOMENON
Alyssa Johnsen, MD, PhD

Raynaud’s phenomenon is defi ned by episodic ischemia of 
the digits in response to cold or emotional stimuli. The three 
stages of Raynaud’s include pallor, cyanosis, and rubor. Pal-
lor is caused by vasospasm and loss of arterial blood fl ow, 
cyanosis reveals the deoxygenation of static venous blood, 
and rubor shows the reactive hyperemia following return of 
blood fl ow. Prevalence in the United States ranges between 
4% and 11% in women and 3% and 8% in men, depend-
ing on the population studied. Severity can range from mild 
intermittent symptoms to severe persistent ischemia with 
ulceration of digits.

 A. A thorough history should be obtained to differentiate 
true Raynaud’s phenomenon from common cold intol-
erance. Classic Raynaud’s is described as the sudden 
onset of cold fi ngers (or toes) in association with a 
sharply demarcated triphasic (white-blue-red) color 
change. It is usually symmetric, and asymmetry should 
prompt investigation of traumatic etiology or throm-
botic/embolic phenomenon. In addition, symptoms of 
associated conditions should be sought by taking a com-
plete review of systems. A complete medication history 
and an occupational exposure history are critical.

 B. A complete physical examination is warranted to inves-
tigate for signs of an associated underlying condition. 
It is not necessary to perform provocative tests because 
they are often inaccurate. Nailfold capillary micros-
copy can be performed by placing a drop of grade B 
immersion oil on the patient’s skin at the base of the 
fi ngernail and viewing the area with a handheld oph-
thalmoscope set at 10–40 diopters; capillaries of pa-
tients with an underlying rheumatic disease are fre-
quently distorted and irregular.

 C. Raynaud’s phenomenon is considered primary if the 
symptoms occur without evidence of any associated 
disorder. Primary Raynaud’s is more common in women 
than in men  and usually starts at a younger age. The 
episodes are characterized by symmetric attacks with 
the absence of tissue necrosis, ulceration, or gangrene. 
For primary Raynaud’s, the avoidance of cold tempera-
tures and keeping the entire body warm is often suffi -
cient therapy. In addition, avoiding vasoconstrictive 
medications, tobacco, and caffeine can be helpful. 
When conservative therapy is insuffi cient, long-acting 
calcium channel blockers can be tried.

 D. Many medications have been implicated in Raynaud’s 
phenomenon, including beta blockers, chemothera-
peutic agents, interferon, estrogen, nicotine, narcotics, 

sympathomimetic agents, cyclosporine, cocaine, ergot-
amines, and clonidine. In addition, exposure to poly-
vinyl chloride and heavy metals has been associated 
with Raynaud’s phenomenon. Withdrawal of offending 
medications and conservative therapy as for primary 
Raynaud’s phenomenon should be attempted.

 E. Raynaud’s secondary to an underlying disease should 
be suspected in a patient with associated symptoms or 
signs, in those with new Raynaud’s phenomenon after 
40 years of age, or in those with severe ischemia or 
ulceration. In this population, guided by the history 
and physical examination, one could perform a CBC, 
general blood chemical analysis, urinalysis, ANA, C3, 
C4, ESR, C-reactive protein (CRP), and rheumatoid 
factor (RF). Further testing for cryoglobulins and 
serum protein electrophoresis (SPEP) can be ordered 
as well. As with primary Raynaud’s, the avoidance of 
cold temperatures and keeping the entire body warm 
is recommended. In addition, avoiding vasoconstric-
tive medications, tobacco, and caffeine can be helpful. 
When conservative therapy is insuffi cient, long-acting 
calcium channel blockers can be tried. For cases of 
severe ischemia or digital necrosis, arterial studies 
should be performed and antiplatelet therapy and IV 
prostaglandins should be initiated.

 F. Asymmetric Raynaud’s should raise the suspicion 
for trauma or thrombotic or embolic phenomenon. 
Raynaud’s secondary to trauma can occur when the 
ulnar artery is damaged as it courses the hook of 
the hamate bone in the wrist (“hypothenar hammer 
syndrome”). Hand-arm vibration exposure, as occurs 
with pneumatic hammer operators, can also cause a 
similar phenomenon. In asymmetric Raynaud’s, throm-
botic and embolic disease should also be considered.  
Allen’s test should be performed. Doppler ultra-
sonography may be useful, but arteriography is the 
“gold standard.”
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LOW BONE DENSITY
Alyssa Johnsen, MD, PhD

Low bone density is diagnosed by a bone mineral density 
(BMD) test and may be caused by osteoporosis (decreased 
bone mass with disrupted architecture), osteomalacia (dis-
ordered bone mineralization), or osteitis fi brosa cystica 
(characterized by marrow fi brosis).

 A. In addition to a careful history and physical examina-
tion to identify potential underlying causes for low bone 
density, some experts also recommend a CBC, urinary 
calcium excretion, thyroid function, and serum chemis-
tries (calcium, phosphorus, total protein, liver enzymes, 
alkaline phosphatase, creatinine, and electrolytes). If 
the history or evaluation suggests secondary causes, ad-
ditional tests for serum 25-OH vitamin D, parathyroid 
hormone (PTH), ESR, and serum and urine protein 
electrophoresis can be considered.

 B. In primary osteoporosis, laboratory study results should 
be normal. Abnormal study results may suggest an as-
sociated disorder.
 The most common laboratory abnormalities in os-
teomalacia are hypophosphatemia and elevated serum 
alkaline phosphatase. A low alkaline phosphatase 
suggests hypophosphatasia. Hypophosphatemia with 
hypocalcemia usually indicates vitamin D defi ciency, 
whereas isolated hypophosphatemia is most consistent 
with a renal tubular phosphate-wasting syndrome.
 Primary hyperparathyroidism is diagnosed by a com-
bination of hypercalcemia and an inappropriately 
elevated serum PTH. Secondary hyperparathyroidism 
as a result of renal failure will show a decreased serum 
calcium, increased serum phosphate, and increased 
serum PTH.

 C. Vertebral fracture is the most common clinical presen-
tation of osteoporosis. Primary osteoporosis is defi ned 
as the progressive loss of bone increasing with age.

 D. Secondary osteoporosis can result from underlying 
medical conditions, including malabsorption; hypogo-
nadism; hyperthyroidism; multiple myeloma; and the 
administration of certain medications, especially cor-
ticosteroids. Of the secondary causes, vitamin D defi -
ciency and glucocorticoid use are among the most 
common.

 E. The major symptom of osteomalacia is diffuse, dull, 
aching skeletal pain that is worsened by activity. Mus-
cle weakness, usually involving the proximal muscula-
ture, is often present. Vitamin D defi ciency accounts 
for the majority of cases of osteomalacia and can be 
caused by dietary defi ciency or malabsorption result-
ing from GI disorders. Hypophosphatemia resulting 
from renal wasting is another important cause and can 
result from vitamin D defi ciency, from primary renal 
tubular wasting, or as part of Fanconi’s syndrome (e.g., 
as may be seen in multiple myeloma). Chronic renal 
failure can lead to decreased vitamin D metabolism 
and secondary hyperparathyroidism and can contrib-
ute to osteomalacia. Disorders of bone matrix such as 
hypophosphatasia, fi brogenesis imperfecta, and axial 
osteomalacia are rare causes of osteomalacia.

 F. Osteitis fi brosa cystica is caused by hyperparathyroidism 
and is now rare. Many patients with hyperpa rathyroidism, 
however, do have low bone mineral density.
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HYPERURICEMIA AND GOUT
Peter Kim, MD

 A. Volume depletion, obesity, high metabolic turnover 
states (tumor lysis, myeloproliferative disorders, hemo-
lysis), certain medications (ethanol, diuretics, salicy-
lates, calcineurin inhibitors), and diets high in meat or 
seafood can cause an elevation of the serum uric acid 
level. Rare genetic disorders can also cause hyperuri-
cemia. History should include a dietary history, drink-
ing history, and lead exposure at work and home. Ex-
amination should search for evidence of arthritis in all 
joints, including asymptomatic ones, and for the pres-
ence of tophi on hands, feet, Achilles tendons, areas of 
minor trauma (olecranon bursa), and the ears (nodules 
on the pinna that do not transilluminate). Consider a 
radiograph of affected joint to look for tophi, joint 
destruction, and chondrocalcinosis.

 B. The management of asymptomatic hyperuricemia is 
controversial, and there are insuffi cient data to guide 
management in most cases. The prevention of chronic 
urate nephropathy, nephrolithiasis, and gouty arthritis 
determines the decision to treat in asymptomatic cases. 
Chronic urate nephropathy is rare in the absence of 
tophaceous gout. Lead toxicity should be considered 
when uric acid levels are very elevated (!12 mg/dl). 
High urinary uric acid excretion increases the risk of 
urate nephrolithiasis, and allopurinol can be consid-
ered in this situation, especially if the patient only has 
a single kidney. If the hyperuricemia is iatrogenic, con-
sider changes in therapy (change diuretics to another 
class of antihypertensives; losartan causes a modest 
reduction in serum uric acid). Many cases of renal in-
suffi ciency with hyperuricemia result from lead expo-
sure. Weight reduction and reduction of purine-rich 
foods should be considered.

 C. Although acute gout classically presents as a monoar-
thritis of the fi rst toe (podagra) with marked infl am-
mation, polyarticular and/or tophaceous presentations 
are not uncommon. They are seen especially in patients 
who are older or immunosuppressed (especially those 
with organ transplants). Septic arthritis always needs to 
be considered when dealing with monoarthritis or 
oligoarthritis. Other crystalline arthropathies should also 

be considered: calcium pyrophosphate dihydrate (cal-
cium pyrophosphate deposition disease [CPPD] causing 
pseudogout), apatite, oxalate, and others. Arthrocentesis 
should be performed if possible to look for the presence 
of crystals and to rule out infection. If a crystal diagnosis 
cannot be made, the decision to treat can be made on 
the basis of a history and examination consistent with 
gout: prior episodes that resolved spontaneously within 
several days to a few weeks, development of maximal 
pain within 1 day, typical distribution (i.e., podagra), or 
evidence of tophi. Serum uric acid levels are lower dur-
ing acute episodes of gouty arthritis, and the absence or 
presence of hyperuricemia should be used with caution 
in the diagnosis of arthritis. Atypical presentations in-
clude polyarthritis and indolent and chronic arthritis. 
Decisions to treat should be tailored to the individual 
patient.

 D. The patient at low risk without renal, liver, or bone 
marrow impairment and no history of peptic ulcer dis-
ease can be treated with high-dose NSAIDs. NSAIDs 
work best when used at the fi rst sign of symptoms and 
may be less effective for fully established arthritis.

 E. In patients in whom NSAIDs are contraindicated, 
prednisone at doses of 10–60 mg can be used until the 
attack has resolved.

 F. Alternative therapies include intraarticular steroids 
(particularly attractive option for monoarthritis of 
knee or ankle), colchicine, and narcotic analgesics. 
Oral colchicine (1.2 mg followed by 0.6 mg/hr for 
6 doses) has a very narrow therapeutic window be-
tween symptom relief and GI upset (abdominal pain, 
nausea, vomiting, diarrhea). IV colchicine, although 
effective, is not recommended for the treatment of 
gout; rarely if ever do the benefi ts of treating a non-
fatal and self-limited disorder outweigh the potential 
risks of IV colchicine (cardiovascular collapse, aplas-
tic anemia, tissue necrosis). Narcotic analgesics can 
be used for symptomatic relief until the gout fl are 
spontaneously resolves. In the rare patient in whom 
all therapies carry considerable risk, a viable option is 
to do nothing.

(Continued on page 544)
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 G. After the acute fl are has resolved, prophylaxis can be 
considered. For patients with a fi rst attack, especially 
with a clear inciting event such as binge drinking, pro-
phylaxis is not indicated. Recurrent attacks or the pres-
ence of tophi are indications for uric acid–lowering 
therapy. Therapy should not be started for several 
weeks after the acute fl are has resolved. Treatment 
that reduces uric acid can precipitate further fl ares of 
gout, so patients should be treated with colchicine 
prophylaxis (0.6 QD or 0.6 QOD if renal impairment) 
for the fi rst year of therapy regardless of whether 
allopurinol or a uricosuric agent is used.

 H. Patients in whom long-term prophylaxis is not indicated 
should be encouraged to avoid binge drinking, to 
reduce intake of purine-rich foods, and to lose 
weight if applicable. If the patient is taking a di-
uretic for hypertension, consider changing to an-
other antihypertensive.

 I. Allopurinol (a xanthine oxidase inhibitor) is the fi rst-
line therapy of many physicians in the treatment of 
gout regardless of whether the hyperuricemia results 
from overproduction or undersecretion; unfortunately, 
however, allopurinol does have a relatively high rate of 
hypersensitivity reactions. If the patient has a history of 
nephrolithiasis, uricosurics are contraindicated and al-
lopurinol is the better choice. If the patient has renal 

impairment, uricosurics are usually ineffective and 
again allopurinol is a better choice but should be 
adjusted for glomerular fi ltration rate. Allopurinol in-
hibits the degradation of azathioprine and can cause 
toxicity; reduce the dose of azathioprine or switch to 
another agent.

 J. If hyperuricemia is from underexcretion ("600 mg 
uric acid in 24 hours), probenecid can be used at a 
starting dose of 500 mg bid. Encourage adequate 
hydration to reduce the risk of nephrolithiasis.

 K. Allopurinol and probenecid need to be titrated until 
the serum uric acid level is "6 mg/dl. Although the 
illness can fl are while receiving therapy, this is not a 
reason to stop these medications; fl ares should be 
treated while continuing the uric acid–lowering medi-
cations. Prolonged therapy with colchicine can cause a 
myoneuropathy, especially for those taking calcineurin 
inhibitors. Follow deep tendon refl exes and motor 
strength while the patient is being treated.
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DIFFUSE MUSCLE PAIN AND STIFFNESS: 
POLYMYALGIA RHEUMATICA AND GIANT 

CELL ARTERITIS
Peter Kim, MD

 A. Diffuse muscle pain has multiple etiologies, including 
viral syndromes (especially infl uenza and coxsackie), 
polymyalgia rheumatica (PMR), drug-induced myopa-
thies (e.g., fi brates and statins), and hypothyroidism. 
The infl ammatory myopathies (dermatomyositis and 
polymyositis) are usually painless or minimally painful, 
but myalgias are not infrequently seen with these 
disorders. Laboratory tests should include a CBC, ESR, 
C-reactive protein (CRP), creatine kinase (CK), aspar-
tate aminotransferase (AST), alanine aminotransferase 
(ALT), and thyroid-stimulating hormone (TSH).

 B. Although weakness can be diffi cult to ascertain in the 
setting of pain, prominent weakness or elevation of 
muscle enzymes should prompt an evaluation directed 
toward disorders affecting muscle (muscular dystro-
phies, myositis, drug-induced myopathy) or other 
causes of weakness.

 C. The typical presentation for PMR is an abrupt onset of 
bilateral shoulder and neck pain causing diffi culty rais-
ing the arms over the head. Patients are almost without 
exception !50 years and usually !60 years. The lower 
back, pelvic girdle, and thighs can also be involved, and 
a few patients will present with pain starting in these 
areas. Most patients will describe more than half an 
hour of increased pain on waking, and constitutional 
symptoms (fever, weight loss, night sweats, anorexia) are 
not uncommon. Prominent synovitis or peripheral 
edema on examination can be seen with remitting sero-
negative symmetric synovitis with pitting edema 
(RS3PE), which some consider to be in the clinical 
spectrum of PMR. The infl ammatory markers ESR and 
CRP are usually elevated, but a normal value does not 
exclude the diagnosis of PMR. Elevations in the muscle 
enzymes (CK, AST, ALT) are not consistent with the 
diagnosis of PMR and should be explained 
by alternative diagnoses. For patients with a more 

long-standing and insidious history of diffuse pain, con-
sider fi bromyalgia and vitamin D defi ciency. Treatment 
of PMR usually requires modest dosages of steroids 
(e.g., 5 mg tid). Usually the patient improves dramati-
cally within 48 hours; if not, the diagnosis should be 
questioned. Once symptoms are controlled, steroids 
are slowly tapered. The disease, an average, lasts for 
18 months.

 D. A critical distinction is to assess for giant cell arteritis 
(GCA). GCA should be considered a “can’t miss” diag-
nosis because of the high risk of blindness and stroke 
with delay in therapy. All patients with a clinical history 
consistent with PMR should be specifi cally questioned 
for headache, scalp pain, jaw claudication, and visual 
symptoms (amaurosis fugax, blurring, or diplopia). 
Physical examination should also include palpation of 
the temporal arteries and comparison of pulses in the 
extremities. A funduscopic examination should be per-
formed if visual symptoms are present. If GCA is sus-
pected by history or physical examination, the patient 
should be started on high-dose (1 mg/kg of predni-
sone) steroids and a temporal artery biopsy should be 
arranged. If the patient has visual symptoms, pulse 
dose (1000 mg IV methylprednisolone QD for 3 days) 
steroids should be given followed by high-dose 
steroids. Treatment for up to 14 days with steroids will 
not affect the biopsy results.
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JOINT HYPERMOBILITY
Stuart B. Mushlin, MD, FACP, FACR

Joint hypermobility is a spectrum of disorders ranging from 
the benign to the severe. This chapter will discuss briefl y 
the range of phenotypes and point out the medically serious 
complications that can arise in the more severe phenotypes.

Joint hypermobility is generally quantifi ed by a scoring 
system, the Beighton score. One point is accorded for each 
of the following: extensibility of the elbow joint !10 de-
grees, extensibility of the knee joint !10 degrees, the ability 
to extend the fi fth metacarpophalangeal (MCP) joint to 
90 degrees, and the ability to oppose the thumb to the fore-
arm. All of these generate 1 point each; if bilateral, they 
generate 2 points each. The last point (of a total of 9 possible 
points) is for the ability to place the palms on the fl oor with 
the knees straight (1 point). Approximately 12%–20% of a 
rheumatology population has a Beighton score of 5–9. Far 
fewer have a score ranging from 7–9.

 A. A syndrome accompanies joint hypermobility, charac-
terized in some patients by vague muscle aches, inter-
mittent joint swellings without frank trauma or disloca-
tion, and a typical fi bromyalgia syndrome. Many patients 
have mitral valve prolapse (MVP) and associated palpi-
tations. Many patients without a frank syndrome suffer 
from recurrent joint dislocations and in childhood have 
had frequent visits to orthopedists. Neonatologists and 
pediatricians encounter the severe genetic abnormali-
ties causing joint hypermobility; the complete descrip-
tion of these is beyond the scope of this text.
 Two phenotypic syndromes—Marfan’s syndrome 
and Ehlers-Danlos syndrome—may present with joint 
hypermobility and bear more extensive discussion 
here. Both of these syndromes may have medical 
emergencies requiring urgent management.

 B. Marfan’s syndrome is characterized by elongated body 
habitus, ectopia lentis (an upward displacement is char-
acteristic), scoliosis, pes planus, high arched palate, 
dural ectasia (especially of the lumbosacral spine), and 
lung blebs. Vascular complications may be severe and 
include aortic dissection and dilation (usually DeBakey 
type I) and mitral valve prolapse and regurgitations. 
The scoliosis can be severe and cause chronic pain. The 
eye problems also can include retinal detachment. 
Adults (and probably children) should receive long-
term prophylactic beta blockade to try to prevent aortic 
dilation and dissection. Counseling regarding the im-
portance of low-impact physical activity is important, 
and ongoing aortic echocardiography is warranted. 
Particular problems may arise during pregnancy, and 
female patients wishing to conceive need to be coun-
seled both on the genetic inheritance of Marfan’s 
syndrome and the increased risk to the mother. One 

inherited disorder of connective tissue that can look 
phenotypically similar to Marfan’s syndrome is homo-
cystinuria. In that condition, the lens is dislocated in a 
downward fashion. Measurement of serum and urine 
homocysteine can confi rm that diagnosis.

 C. Ehlers-Danlos syndrome is a diverse grouping of abnor-
mal collagen coding and transcription. An older classifi -
cation (still used by many) defi nes up to 11 types. Many 
of these present very early after birth. Of importance in 
the differential diagnosis in adults is “type III,” which can 
look like the hyperextensible joint syndrome. Unfortu-
nately, there is no way currently to absolutely distinguish 
Ehlers-Danlos type III from mere hyperextensible joint 
syndrome. The distinction can become important be-
cause patients with type III Ehlers-Danlos syndrome 
may have severe mitral valve prolapse and mitral regur-
gitation. Patients with type IV Ehlers-Danlos syndrome 
have some joint hypermobility, but they are less hyper-
mobile that the patients with type III. This phenotype is 
important to recognize because they can have spontane-
ous rupture of the colon, uterus (especially in preg-
nancy), and vascular tree. Other types of Ehlers-Danlos 
(especially I and II) have very thin skin that tends to scar 
like thin cigarette paper, especially over the elbows and 
knees. The skin is hyperdistensible and often nearly 
translucent. Hypermobility in these types is usually 
moderate.

Management of the hypermobility joint syndrome 
involves splinting, physical therapy when appropriate, 
and counseling regarding activities. Occasionally 
nonsteroidal antiinfl ammatory drugs are useful. If 
the patient manifests fi bromyalgia symptoms, then 
the customary fi bromyalgia treatments are used.

If Marfan’s syndrome or Ehlers-Danlos syndrome 
is suspected, more rigorous investigations, especially 
echocardiograms, are warranted. In the case of 
Marfan’s syndrome, beta blockade for adults (as yet not 
proved for children) is warranted. Detailed discussion 
of the genetic inheritance, gene abnormalities, and 
phenotypic syndromes for Ehlers-Danlos syndrome 
and Marfan’s syndrome is available at the Online Men-
delian Inheritance in Man website (www.ncbi.nlm.nih.
gov/Omim/allresources.html).
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TEMPOROMANDIBULAR PAIN
Paul A. Monach, MD, PhD

 A. History and physical examination are particularly help-
ful for identifying nonmusculoskeletal causes of pain 
near the temporomandibular joint (TMJ). Many nearby 
structures can become infl amed or infected. Otitis is 
often accompanied by ear pain, tinnitus, and hearing 
loss, and middle ear effusion and/or infl ammation or 
damage to the tympanic membrane should be evident 
on otoscopy. Parotitis features tenderness and often 
swelling of the parotid gland, inferior to the TMJ, and 
observing the mouth while massaging the gland may 
reveal blocked fl ow or fl ow of purulent material from 
the orifi ce near the upper molars. Pain of dental origin 
is indicated by focal tenderness to palpation of the 
gums or percussion of the teeth. Sinusitis, particularly 
of the maxillary sinus, may feature purulent nasal 
drainage, tenderness over the sinus, and absence of 
exacerbation with minor movements of the jaw or with 
isometric use of the muscles of mastication. Temporal 
arteritis should be considered in a patient !50 years 
old with temporal headache and is often associated 
with fever, weight loss, jaw claudication (different from 
jaw pain apparent after initial movement), tenderness 
of the scalp and/or temporal artery, and (most omi-
nously) transient or permanent monocular visual loss.

 B. Trigeminal neuralgia is often suggested by a history of 
severe but transient episodes of pain over one side of 
the face, often worst at or seeming to originate from the 
preauricular region. Response to a trial of carbamaze-
pine, which is generally ineffective for nonneuropathic 
causes of pain, may be more helpful diagnostically than 
the physical examination or diagnostic tests.

 C. Pain in the TMJ itself is suggested by absence of the 
previously listed fi ndings and by the presence of oth-
ers. Pain with chewing or with tooth clenching is 
characteristic but nonspecifi c. Examination of the 
TMJ should include palpation both externally and 
internally (with the examiner’s little fi nger in the 
patient’s external auditory canal) while the patient is 
moving the jaw, paying attention to symmetry. Abnor-
malities on examination are, unfortunately, common 
in the asymptomatic population. Plain radiography is 
indicated as a fi rst diagnostic test in chronic cases, 
unless the patient has evidence of a systemic infl am-
matory arthritic disease. Transcranial lateral views 
comparing the TMJs are generally used, and other 
views are available. CT and particularly MRI, how-
ever, are far more sensitive for appreciation of osseous 
changes, displacement of the articular disk, and detec-
tion of fractures and tumors. These techniques have 
largely replaced arthrography of the TMJ.

 D. Osteoarthritis of the TMJ often features crepitus on 
examination. It usually follows internal derangement, 
so features of that disorder may coexist (see E). Imag-
ing shows joint space narrowing and sclerosis and 
osteophyte formation of the adjoining bone.

 E. Internal derangement is the most common disorder of 
the TMJ. It can be posttraumatic but usually results 
from ligamentous laxity and affects women more com-
monly than men. A history of chronic or transient in-
ability to fully open the mouth (trismus) is common, and 
a palpable click may be noted during jaw movement on 
examination. MRI is the best diagnostic technique; CT 
is also effective.

 F. Infl ammatory arthritides such as rheumatoid arthritis, 
psoriatic arthritis and other seronegative spondyloar-
thropathies, and systemic lupus can all involve the 
TMJ, although involvement of the TMJ is usually of 
less consequence than that of other joints. TMJ in-
volvement in gout or calcium pyrophosphate deposi-
tion disease (CPPD) is extremely rare. The TMJs are 
commonly involved in juvenile rheumatoid arthritis, 
however, and joint damage during skeletal growth can 
lead to a characteristic micrognathia.

 G. The muscles of mastication are a frequent cause of 
temporomandibular pain, often in isolation and some-
times with coexisting features of internal derangement 
and/or osteoarthritis. A history of nocturnal teeth 
clenching and grinding (bruxism) may be obtainable 
from a patient’s sleep companion (if available). Pain is 
often noted with isometric contraction of the muscles 
of mastication, and those muscles amenable to exami-
nation (masseter, temporalis) are often tender.

 H. Facial pain of unknown etiology may occur in isolation 
or as part of a more widespread pain syndrome such as 
fi bromyalgia. Tension headaches can include pain 
around the TMJ region in some patients. In both cases, 
pain is usually but not always bilateral. In the absence 
of a widespread pain syndrome, persistent unilateral 
pain of obscure origin merits imaging by MRI or CT to 
rule out neoplasm.
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ANTINUCLEAR ANTIBODY TEST
Alyssa Johnsen, MD, PhD

An ANA test is positive when a patient’s serum recognizes 
components of the nucleus of a substrate cell. If the test is 
positive, a dilution ratio is given (e.g., 1:160 means the sam-
ple was diluted 160 times and was still positive). An ANA is 
most useful when ordered in a patient in whom autoimmune 
disease is strongly suspected. This test is often used to sup-
port a diagnosis of systemic lupus erythematosus (SLE).

 A. Several features on history may make one suspect a 
diagnosis of SLE. A history positive for fever, fatigue, 
hair loss, rash, photosensitivity, Raynaud’s phenome-
non, oral ulcers, chest pain, shortness of breath, hema-
turia, arthritis or arthralgias, seizures, or mental status 
changes can be suggestive. None of these symptoms in 
isolation, however, is specifi c for SLE or any other 
rheumatic disease and could be caused by infectious or 
lymphoproliferative disorders.

 B. A complete physical examination should be performed. 
Findings of rash, especially malar or discoid rash; oral 
ulcers; a pericardial friction rub; a pleural rub or effu-
sion; or arthritis can be suggestive. If a pleural or pericar-
dial effusion is suspected, further imaging, such as chest 
x-ray and echocardiogram is warranted. As with the his-
torical features, none of these physical examination signs 
in isolation are specifi c for SLE or any rheumatic disease 
and could be caused by other diseases, including infec-
tious or lymphoproliferative disorders.

 C. If the history and physical examination are suggestive 
of SLE, further laboratory evaluation should be 
performed. A CBC, blood chemistries, liver function 
tests, and urinalysis with sediment should be ordered. 
Infection should be ruled out. In a patient who has a 
history and physical examination suggestive of SLE, an 
ANA can be a useful part of the evaluation.

 D. A positive ANA is associated with many autoimmune 
diseases and some chronic infections and lympho  -
p roliferative diseases. The estimated sensitivity and 
specifi city of the ANA test for SLE are 100% and 86%, 
respectively. For other rheumatic diseases, it is 42% 
and 85%, respectively. The positive predictive value of 
the ANA is low—11% for SLE and 11% for other 
rheumatic diseases.

ANAs are also positive in the normal population, 
especially at low titers. Of healthy people, 32% have an 
ANA at 1:40, 13% at 1:80, and 3% present at !1:320. 
A higher titer (!1:640) is more suggestive of disease 
association.

If the ANA is determined by immunofl uorescence, 
patterns of nuclear staining can be determined. These 
patterns are operator-dependent and have a low 
sensitivity and specifi city, so they have largely been 
supplanted by specifi c tests. An anticentromere pat-
tern should raise suspicion for scleroderma.

If an ANA is positive and the patient has symptoms 
suggestive of a systemic autoimmune disease, 
further specifi c antibody tests can be ordered. In 
addition, C3 and C4 levels are often low during an 
active lupus fl are. ESR and C-reactive protein (CRP) 
are often high.

 •  Anti-dsDNA (double-stranded DNA)—specifi c 
for SLE, associated with disease activity and lu-
pus nephritis.

 • Anti-Sm (anti-Smith)—specifi c for SLE.
 •  Anti-RNP (anti-small nuclear ribonucleoprotein)—

necessary for the diagnosis of mixed connective 
tissue disease, also associated with SLE, correlates.

 •  Anti-Ro (SSA)—associated with SLE and 
Sjögren’s syndrome.

 •  Anti-La (SSB)—associated with SLE and 
Sjögren’s syndrome.

 •  Antihistone—associated with SLE with a high 
specifi city for drug-induced lupus.

 •  Anti-Scl-70 (anti-topoisomerase I)—associated 
with scleroderma.
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ELEVATED SERUM ALKALINE PHOSPHATASE LEVEL
Paul A. Monach, MD, PhD

 A. An isolated alkaline phosphatase level is often encoun-
tered in asymptomatic patients, although a subsequent 
history and physical examination directed at the most 
common causes of such elevation often are revealing. 
The systems to consider are hepatobiliary and skeletal. 
An elevated alkaline phosphatase level is often the 
fi rst sign of biliary tract disease in apparently healthy 
persons, although symptoms and signs of chronic liver 
disease may already be present. Skeletal conditions 
associated with elevation of alkaline phosphatase are 
usually painful. Serum alkaline phosphatase is also 
elevated in pregnancy, primarily as a result of placen-
tal production.

 B. Additional laboratory tests help determine whether the 
elevation is of hepatobiliary origin. Serum gamma glu-
tamyl transferase (GGT or GGPT) and 5'-nucleotidase 
(5'-NT) levels are usually also elevated in biliary tract 
disease, and other liver function tests (LFTs) may also 
be abnormal. The classic procedure of fractionating 
alkaline phosphatase by heat stability (“liver lives, bone 
burns”) is infrequently performed and not well stan-
dardized in many laboratories.

 C. Abnormal liver function tests require further workup, 
including imaging (ultrasound, CT, endoscopic retro-
grade cholangiopancreatography [ERCP]), viral and 
autoimmune serologies, and sometimes liver biopsy.

 D. Elevated alkaline phosphatase of suspected skeletal ori-
gin should lead to evaluation of the calcium-phosphate 
hormonal system, with measurement of serum calcium, 
magnesium, phosphate, and 25-OH vitamin D. Eleva-
tion of parathyroid hormone (PTH) is unlikely unless 
calcium is also elevated, so its measurement is not nec-
essary in the initial series of tests. Lung cancers often 
synthesize PTH-related polypeptide (PTHrp), so screen-
ing for this protein, and for lung cancer by imaging, is 
appropriate in at-risk patients with elevated calcium. 
Multiple myeloma is an uncommon cause of an elevated 
alkaline phosphatase, so testing of serum and urinary 
immunoglobulins for a monoclonal component is not 
usually indicated. Patients with signifi cant chronic renal 
insuffi ciency present a special case: it is wise to measure 
PTH regardless of the calcium level because PTH 
can be markedly elevated even in the presence of 
normal or low calcium. It is also a good idea to measure 
1,25-dihydroxyvitamin D because the kidney is required 

for the synthesis of this, the most active metabolite of 
vitamin D.

 E. Elevated calcium and low phosphorus are characteris-
tic of hyperparathyroidism, which should be confi rmed 
with PTH, PTHrp testing, or both. Osteomalacia is 
characterized by normal calcium and low phosphorus. 
A vitamin D defi ciency severe enough to raise the 
alkaline phosphatase level will usually be accompanied 
by this decline in phosphorus, regardless of whether 
symptoms and radiographic signs (e.g., osteoporosis 
and pseudofractures of the long bones around the 
knee) of osteomalacia are present. Bone metastases 
often increase serum calcium.

 F. Paget’s disease of bone features abnormal bone remod-
eling in sites that vary widely among patients but tend 
to remain constant in a patient over time. It is usually 
painful, and in some cases deformity is evident. Other 
bone diseases to consider in the setting of normal 
calcium-phosphate homeostasis include infl ammatory 
arthritis and a healing fracture, both of which should be 
apparent by history and physical examination. As in the 
case of elevated calcium, metastases are an important 
consideration in the absence of another diagnosis.

 G. Plain radiography directed at painful sites should be 
the initial imaging test. If these are normal, or if the 
patient is asymptomatic, then a radionuclide bone scan 
is a sensitive means of evaluating the entire skeleton 
for evidence of bone lesions from Paget’s disease, me-
tastases, or other (rare) infi ltrative causes. Myeloma 
lesions are often invisible by bone scan but, as men-
tioned earlier, are uncommonly associated with ele-
vated alkaline phosphatase. Any abnormality on bone 
scan should be followed by plain radiography or more 
advanced imaging (CT, MRI) of the site to assist in 
diagnosis.
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ELEVATED CREATINE KINASE LEVEL
Sandeep K. Agarwal MD, PhD

 A. Measurement of creatine kinase (CK) is the most com-
mon laboratory test used in the evaluation of skeletal 
and cardiac muscle disease. It is also often part of rou-
tine panel testing and should be considered in the evalu-
ation of elevated transaminases when hepatic causes are 
less likely. This chapter focuses on the evaluation of CK 
in the workup of musculoskeletal complaints.

 B. The initial approach to an elevated CK is a detailed his-
tory and physical examination focusing on determining 
the origin of CK (e.g., skeletal muscle, cardiac, brain). 
This may be readily apparent, as in a patient with acute 
chest pain and changes on ECG or with severe proxi-
mal muscle weakness.

 C. If the cause is not clinically evident, the CK isoenzyme 
CK-MB and troponins should be obtained to determine 
if the elevated CK is of cardiac origin. CK-MB can be 
mildly elevated secondary to regenerating skeletal mus-
cle, and cardiac troponins can be elevated in patients 
with myocardial involvement of infl ammatory myositis. If 
the CK elevation is of cardiac origin, immediately pursue 
the appropriate cardiac evaluation and therapy.

 D. Occasionally elevated CK levels result from cerebral 
causes (i.e., trauma), which are usually readily appar-
ent based on the clinical history.

 E. If the CK elevation is from skeletal muscle, the history 
should focus on ruling out medications (cholesterol-
lowering agents, colchicine, antimalarials, zidovudine), 
drugs and alcohol, trauma, vigorous exercise, dystro-
phinopathies, infl ammatory myopathies, infectious 
myopathies, endocrinopathies, and iatrogenic causes 
(intramuscular injections, postoperative). The physical 
examination should include a complete neurologic 
evaluation and musculoskeletal examination, including 
muscle strength testing.

 F. The laboratory evaluation consisting of a CBC, electro-
lytes, and thyroid function tests is important to evaluate 
the patient for hypothyroidism, electrolyte abnormali-
ties, and infectious causes. These should guide subse-
quent evaluation and treatment.

 G. If the history, physical examination, and laboratory 
evaluation do not readily reveal a cause for the elevated 
CK, additional evaluation should be pursued. The role 
of skeletal muscle MRI is controversial and nonspecifi c 
but may be helpful to identify muscle groups for target-
ing biopsy. Electromyography (EMG) and nerve 
conduction studies (NCS) are useful to distinguish 
myopathic and neuropathic alterations. Unilateral 
EMG/NCS should be obtained, preserving the contra-
lateral side for muscle biopsy.

 H. If the EMG is completely normal, the patient may 
be followed closely. However, one must consider 

false-negative EMG results if clinical suspicion for an 
underlying disorder persists. Additional laboratory tests, 
ANA, rheumatoid factor, and myositis-specifi c antibod-
ies (anti-Jo-1, anti-Mi-2, and antisignal recognition 
peptide) may be helpful. If the CK elevation persists 
or progresses, MRI and/or muscle biopsy should be 
considered.

 I. If the EMG demonstrates myopathic changes, a mus-
cle biopsy should be obtained to determine the under-
lying pathology. If the EMG demonstrates neuropathic 
changes, consider additional neurologic evaluation.

 J. A muscle biopsy should be performed on clinically in-
volved muscle on the contralateral side of the EMG to 
avoid possible artifact in the biopsy from the EMG 
needle. Routine histochemical analysis of biopsy may 
be suffi cient to make a diagnosis, but special analysis is 
often necessary and should be obtained after discus-
sion with the pathologist. If inclusion body myositis is 
suspected, the biopsy should be processed for electron 
microscopy.

 K. If the muscle biopsy is normal, the patient may be fol-
lowed closely. However, many muscle diseases are 
patchy, and a single biopsy may not detect the involved 
site. Therefore, if symptoms persist, a repeat muscle 
biopsy or MRI may be required. If symptoms progress, 
empiric therapy may be done but with caution.

 L. If the muscle biopsy is consistent with an infl ammatory 
myopathy, treatment of polymyositis or dermatomyosi-
tis consists of corticosteroids and other immunosup-
pressive medications. Patients with dermatomyositis 
should be evaluated for an underlying malignancy. 
Patients should also be evaluated for a possible con-
nective tissue disease (CTD), including systemic lupus 
erythematosus, rheumatoid arthritis, or scleroderma.

 M. The diagnosis of inherited and congenital myopathies 
often requires special tests on the muscle biopsy. 
Treatment is usually symptomatic. The patient should 
be evaluated by a neuromuscular specialist.
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SCROTAL MASS
David McDermott, MD, and Graeme Steele, MD, FCS, FACS

Scrotal masses can present clinically as a result of tumor, 
trauma, and/or infl ammation of the scrotal wall or its con-
tents. The mass may be the result of an acute event or 
noted incidentally by the patient or a sexual partner. The 
key to diagnosis begins with consideration of the complete 
differential diagnosis and appropriate management based 
on clinical fi ndings.

 A. An accurate history of constitutional symptoms with 
characterization of the onset and duration of urologic 
symptoms allows the clinician to narrow the differen-
tial diagnosis of a scrotal mass considerably. A review 
of the patient’s past medical history, family history, 
sexual history, and surgical history, with particular at-
tention to genitourinary tract instrumentation, is im-
portant in the workup. Initial laboratory tests of value 
include urinalysis (UA), urine culture, and CBC. If 
there is a question of sexually transmitted disease, 
testing for gonococcus and chlamydia is indicated. If a 
solid scrotal mass is identifi ed by examination or ultra-
sound (US) that raises concern for testicular neo-
plasm, serum alpha-fetoprotein (AFP), beta-human 
chorionic gonadotropin (hCG), and lactate dehydro-
genase (LDH) should be obtained by the primary 
physician or the urologic consultant.

Patients will present with either a painful or pain-
less mass in the scrotum. Acute onset of pain with a 
scrotal mass is most frequently associated with acute 
epididymitis or torsion of the testicle or its append-
ages. A trauma history with marked testicular enlarge-
ment presents concern for organ rupture. Dull or 
chronic scrotal pain can be associated with noninfl am-
matory conditions such as varicocele or hydrocele. In 
addition, approximately 30%–40% of patients with 
testicular cancer present with a chief complaint of a 
dull ache or a heavy sensation in the lower abdomen, 
anal area, or scrotum. Scrotal pain may be either pri-
mary or referred. Because of their embryologic rela-
tion to the testes, pathology in the kidneys or retro-
peritoneum can present as pain referred to the scrotum 
and is not associated with a mass. Scrotal edema is of-
ten a symptom of medical disease, which will cause 
generalized scrotal enlargement bilaterally, whereas 
other processes will localize to a hemiscrotum.

Physical examination of the scrotum and its contents 
is performed by bimanual examination with the patient 

standing. First, the scrotal skin should be examined for 
sebaceous cysts, infected hair follicles, and other der-
matologic abnormalities. Particularly in patients with 
diabetes or who are immunocompromised, cellulitis of 
the scrotal skin or abscess of the underlying soft tissue 
may present as a painful indurated mass associated with 
erythema and fl uctuance. If the patient presents with a 
lateralizing complaint, begin the examination with the 
normal contralateral side. On testicular examination, 
this provides a baseline and allows the examiner to ap-
preciate the relative size, contour, and consistency of 
the normal testis and the suspected gonad. Physical 
examination of the testis is performed by careful palpa-
tion of the testis between the thumb and fi rst two fi n-
gers of the examining hand. The noral testis is homoge-
neous in consistency, freely movable, and separable 
from the epididymis. Any fi rm, hard, or fi xed area 
within the substance of the tunica albuginea should be 
considered suspicious for tumor until proved other-
wise. The epididymis lies posterior to the testicle and is 
palpable as a distinct ridge of tissue. The spermatic 
cord and inguinal canal should be palpated bilaterally to 
exclude involvement of cord structures or hernia. Trans-
illumination with a fl ashlight is particularly helpful in 
determining whether a scrotal mass is solid or cystic. In 
patients in whom the diagnosis is unclear or in whom a 
hydrocele precludes adequate examination, imaging 
studies should be used as an important second step.

Ultrasonography of the scrotum is essentially an exten-
sion of the physical examination. Any hypoechoic area 
within the tunica albuginea is suspicious for testicular 
cancer. Color fl ow Doppler ultrasonography will reveal 
decreased or absent blood fl ow to the gonad in torsion 
and typically will show increased fl ow in epididymoorchi-
tis. Intrascrotal fl uid collections are no barrier to the ex-
amination of the underlying testicular parenchyma by 
ultrasonography.

 B. The differential diagnosis of a painless scrotal mass 
includes varicocele, hydrocele, and tumor. Less com-
mon diagnoses include hematoma and epididymal cyst 
(spermatocele). The differential diagnosis of a painful 
scrotal mass includes testicular torsion, epididymitis, 
and epididymoorchitis. Although rare, torsion of a tes-
ticular appendage can present with a painful scrotal 
mass. Inguinal hernias can present as a scrotal mass 
with or without pain.

(Continued on page 562)
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 C. Review of pathology:
Epididymitis: Epididymitis is infl ammation of the 

epididymis as a result of an infection or a sterile pro-
cess. Infectious epididymitis is secondary to an as-
cending infection commonly seen in conjunction with 
Chlamydia trachomatis or Neisseria gonorrhoeae in-
fection in sexually active men !35 years or as a result 
of urinary tract infection (UTI), prostatitis, or urethral 
instrumentation in the elderly. Escherichia coli is the 
most common cause of infectious epididymitis in boys 
and the elderly. The typical presentation is acute or 
subacute onset of scrotal pain and swelling and may be 
associated with generalized constitutional symptoms. 
The amount of swelling may make localization of the 
epididymis diffi cult, in which case imaging to rule out 
torsion may be necessary. Refl ux of sterile urine is 
thought to cause epididymal pain, which can be 
chronic and may be associated with a nodular texture 
or small mass in the epididymis. Sterile or chronic 
epididymitis is managed with NSAIDs and scrotal 
elevation; a 2- to 4-week course of a fl uoroquinolone 
can be helpful. The current recommendation for 
treatment of epididymitis when chlamydia or gono-
coccus is suspected is ceftriaxone 250 mg IM once and 
doxycycline 100 mg PO bid for a 10-day course. Fi-
nally, a 10-day course of fl uoroquinolone is appropri-
ate for treatment of infectious epididymitis when coli-
form organisms are suspected.

Epididymoorchitis: Epididymoorchitis is the result 
of progression of an infl ammatory process of the epi-
didymis to involve the adjacent testicle. On examina-
tion, the testicle and epididymis will be tender and 
diffi cult to distinguish as two distinct structures. In se-
vere cases, the overlying scrotal skin will be erythema-
tous and indurated. US will show characteristic hyper-
vascularity of both structures, making the diagnosis 
distinct from torsion, in which there will be low or ab-
sent blood fl ow. Supportive measures and antibiotic 
treatment are the same as for infectious epididymitis.

Varicocele: A varicocele is a dilated and tortuous 
vein or group of veins in the spermatic cord often 
described as feeling like a “bag of worms.” Varicoceles 
occur in 15% of men, predominantly on the left side, 
and may become more obvious with the patient stand-
ing or with Valsalva and may disappear with the pa-
tient supine. Varicoceles are signifi cant in that they 
are associated with infertility and can cause pain, in 
which case their management should be referred to a 
urologist.

Inguinal hernia: Herniation of bowel or omentum 
into the scrotum can produce a scrotal mass that may 
present with or without pain. Careful physical ex-
amination with auscultation of bowel sounds in the 
scrotum or successful hernia reduction can make the 

diagnosis. If physical examination and US are equiv-
ocal, a CT scan is warranted. If symptomatic or 
concerning for strangulation, referral to a general 
surgeon is warranted.

Epididymal cyst: An epididymal cyst is usually an 
incidental fi nding on routine physical examination in 
adolescents. Epididymal cysts are smooth, round, 
transilluminating structures generally found at the 
head of the epididymis. Rarely, epididymal cysts may 
enlarge enough to cause the patient pain, in which case 
surgical removal is necessary. Large epididymal cysts 
are referred to as spermatoceles.

Testicular torsion: Torsion must be the fi rst consid-
eration in any patient presenting with a painful scrotal 
mass because delay in diagnosis can result in loss of the 
testicle. Torsion refers to twisting of the spermatic cord 
with vascular compromise, resulting in sudden onset of 
pain and swelling of the affected testicle. A history of 
trauma may be present. Torsion occurs most com-
monly in men between the ages of 12 and 20 years. 
The characteristic high-riding position of the testicle 
along with swelling and tenderness can make examina-
tion diffi cult and distinguishing torsion from epididy-
mitis a challenge. Color fl ow Doppler ultrasonography 
can easily make the diagnosis, but if torsion is seriously 
considered, immediate referral to a urologist for surgi-
cal exploration and detorsion is mandatory.

Hydrocele: A hydrocele is a fl uid collection within 
the tunica vaginalis adjacent to the testes. The swelling 
is uniform, involving one hemiscrotum, and transillu-
minates. Hydroceles can present as primary lesions or 
as secondary phenomena. Of testicular tumors, 10% 
present with reactive hydroceles, which can make di-
agnosis of the tumor diffi cult. If there is any question 
as to whether transillumination is incomplete or a mass 
is palpable within a hydrocele, US is recommended.

Testicular tumor: The vast majority of testis tumors 
are germ cell tumors, which usually present as an en-
larging testis, a testicular nodule, or testicular hardness 
and induration. The diagnosis is made clinically and 
confi rmed with scrotal US. Treatment involves surgical 
removal of the testis via an inguinal incision, and fur-
ther therapy depends on classifi cation of the tumor and 
clinical stage.
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BENIGN PROSTATIC HYPERTROPHY
David Yeo, MD, and Graeme Steele, MD, FCS, FACS

 A. The most common presentation for benign prostatic 
hypertrophy (BPH) is obstructive and irritative lower 
urinary tract symptoms (LUTS). Irritative symptoms of 
LUTS include frequency, nocturia, and urgency; ob-
structive symptoms of LUTS include hesitancy, incom-
plete bladder emptying, straining, weak stream, and 
dribbling. Assessment of LUTS begins with a focused 
history and physical examination, including onset and 
duration of urinary symptoms, medical and surgical 
history, sexual history, neurologic history, and rectal 
examination. The differential diagnosis includes BPH, 
prostate cancer, urinary tract infection (UTI), bladder 
cancer, bladder or ureteral calculi, urethral stricture, 
cystitis, prostatitis, polyuria, colovesical fi stula, and 
neurogenic bladder.

 B. Patients with a prostate-specifi c antigen (PSA) level 
!4.0 ng/ml, PSA velocity !0.75 ng/ml per year, or 
prostatic nodule palpated on rectal examination 
should undergo a prostate biopsy to assess for pros-
tate cancer. When assessing risk for prostate cancer 
in patients who take 5-alpha reductase inhibitors, 
double the serum PSA value. PSA may be transiently 
elevated with prostatitis, UTI, ejaculation, urethral 
instrumentation, rectal manipulation, or extensive 
physical activity.

 C. Irritative urinary symptoms with microhematuria war-
rant workup for ureteral calculi, bladder calculi, and 
malignancy of the urinary tract. Signifi cant hematuria is 
defi ned as 3 RBCs per high-power fi eld (hpf) on two 
of three voided urine specimens, !100 RBCs/hpf on 
any urinary specimen, or gross hematuria. Urine cytol-
ogy is a useful screening tool for high-grade transitional 
cell carcinoma (TCC) of the urinary tract: negative or 
atypical cytology is considered negative for TCC; suspi-
cious or TCC cytology is considered positive for TCC.

 D. Use the American Urological Association Symptom 
Score and Quality of Life Questionnaire (AUASS/
QOL) for a subjective measure of LUTS attributable 
to BPH. The AUASS/QOL is a validated questionnaire 
that quantifi es common symptoms of LUTS, including 
incomplete bladder emptying, frequency, hesitancy, 
urgency, weak stream, straining, and nocturia, and an 
overall bother score from voiding symptoms. AUASS/
QOL "7 indicates mild or nonbothersome symptoms; 
AUASS/QOL #8 indicates moderate/severe or bother-

some symptoms. Objective measures for BPH include 
postvoid residual (PVR) volume, urofl owmetry, and 
urodynamics. In patients with normal bladder func-
tion, PVR !50 cc or urine fl ow $10 cc/sec suggest 
lower urinary tract obstruction.

 E. Medical therapy generally is used as the initial treat-
ment for patients with moderate to severe LUTS from 
BPH. Medical therapy consists of two major classes: 
selective alpha-1 antagonists and type II 5-alpha reduc-
tase inhibitors. Alpha-1 antagonists relax the smooth 
muscle in the prostate and bladder neck to improve 
urinary fl ow. Symptomatic improvement begins 1 week 
after starting alpha blockers. Hypotension and retro-
grade ejaculation are common side effects that limit the 
use of alpha blockers. Both therapeutic and undesired 
effects of alpha blockers are dose dependent. Type II 
5-alpha reductase metabolizes testosterone to dihy-
drotestosterone (DHT); DHT stimulates prostate 
growth. 5-Alpha reductase inhibitors decrease prostate 
size by inducing prostate apoptosis and inhibiting the 
conversion of testosterone to DHT. These medications 
are indicated in patients with a large prostate (!40 g). 
Therapeutic effects of 5-alpha reductase inhibitors be-
gin in 4–6 weeks with maximal results at 6–9 months. 
The major side effects are decreased libido, impotence, 
and ejaculatory dysfunction. Of note, 5-alpha reductase 
inhibitors reduce PSA by 50% after 6 months without 
reducing the risk of prostate cancer.

 F. Surgical intervention is reserved for patients who fail 
or do not tolerate medical therapy and for patients 
with complications related to BPH, such as refractory 
urinary retention, bladder calculi, renal insuffi ciency 
from lower urinary tract obstruction, or recurrent 
UTIs. Transurethral resection of the prostate (TURP) 
or laser vaporization of the prostate (PVP) is the fi rst-
line surgical treatment for BPH. Open or laparoscopic 
prostatectomy is an option for patients with extremely 
large prostates (!75 g) or for those with concomitant 
bladder stones or bladder diverticulum. Various mini-
mally invasive therapies have been developed that use 
energy sources low in heat to cause prostate necrosis, 
including microwave thermotherapy, radiofrequency 
waves, and ultrasound waves. Minimally invasive ther-
apies for BPH provide symptomatic improvement su-
perior to medical therapy but inferior to TURP.
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PROSTATITIS
David Yeo, MD, and Graeme Steele, MD, FCS, FACS

 A. Prostatitis is infl ammation of the prostate gland that 
encompasses a spectrum of clinical disease. The most 
common presentation is recurrent dysuria with irrita-
tive and obstructive urinary symptoms in the absence of 
bacterial infection. Specifi c complaints may include 
perineal pain, low back pain, suprapubic pain, dysuria, 
frequency, urgency, nocturia, straining, weak stream, 
hesitancy, and a sense of incomplete bladder emptying. 
The differential diagnosis for prostatitis includes sexu-
ally transmitted diseases (STDs), urinary tract infec-
tions, genitourinary malignancy, urolithiasis, urethral 
stricture, and neurogenic bladder. Workup for all cases 
of prostatitis begins with a focused history and physical 
examination, including sexual history, urinalysis, and 
urine culture. Based on a patient’s risk factors, further 
studies may include urethral cultures for gonorrhea and 
chlamydia, testing for herpes and HIV, serum creati-
nine, serum prostate-specifi c antigen (PSA), postvoid 
residual recording, voided urine cytology, CT scan, cys-
toscopy, transrectal ultrasound of the prostate (TRUS), 
and urodynamics.

 B. Hematuria warrants workup for urolithiasis, genitouri-
nary malignancy, and urinary tract infection. Signifi -
cant hematuria is defi ned as !3 RBCs per high-power 
fi eld (hpf) on two of three voided urine specimens, 
"100 RBCs/hpf on any urinary specimen, or gross 
hematuria.

 C. Acute bacterial prostatitis, a bacterial infection of the 
prostate of sudden onset, represents 2%–5% of prosta-
titis cases. Typically, patients are sexually active men 
#35 years, presenting with perineal or suprapubic 
pain, urethral discharge, obstructive urinary symp-
toms, and systemic signs of infection. Transmission can 
be sexual from Neisseria gonorrhoeae and Chlamydia 
trachomatis or by direct extension of Escherichia coli 
from the lower urinary tract or rectum.

 D. Chronic bacterial prostatitis, a recurrent or persistent 
bacterial infection of the prostate, represents 2%–5% 
of prostatitis cases. Typically, patients are older men, 
presenting with intermittent and milder symptoms of 
dysuria than those with acute bacterial prostatitis. 

On examination, the prostate is tender and boggy 
with suprapubic tenderness during acute episodes of 
prostatitis. The most common causative organism is 
E. coli; other organisms include Enterobacteriaceae, 
enterococci, and Pseudomonas aeruginosa. Start em-
piric treatment with 8–16 weeks of trimethoprim/
sulfamethoxazole (TMP) or quinolone antibiotics. 
Symptomatic control may be achieved with alpha 
blockers, anticholinergics, NSAIDs, and sitz baths. 
Consider surgical management with transurethral 
resection of the prostate (TURP) in men with pros-
tate calculi, prostatic abscess, or persistent prostatitis 
after extensive medical management.

 E. Chronic pelvic pain syndrome represents 90%–95% of 
prostatitis cases and is a diagnosis of exclusion. This 
syndrome is defi ned as genitourinary pain in the ab-
sence of identifi able infection, malignancy, urethral 
structure, and neurologic dysfunction. Proposed mecha-
nisms include nonbacterial infection, refl ux of urine into 
the ejaculatory ducts, and autoimmune disease. Possible 
infectious agents include Trichomonas vaginalis, Chla-
mydia trachomatis, Ureaplasma urealyticum, cytomega-
lovirus, and Mycobacterium tuberculosis. Empiric treat-
ment begins with trimethoprim/sulfamethoxazole or 
quinolone antibiotics for 6–8 weeks. If there is no re-
sponse, consider 4–6 weeks of doxycycline or metroni-
dazole. For severe symptoms, patients can be started 
with some combination of alpha blockers, anticholiner-
gics, narcotics, NSAIDs, tricyclics, and allopurinol. 
Other supportive measures include sitz baths, avoidance 
of alcohol and caffeine, prostatic message, pelvic fl oor 
exercises, stress reduction, and biofeedback.
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URINARY INCONTINENCE
Stephen B. Williams, MD, and Graeme Steele, MD, FCS, FACS

Urinary incontinence is an important health problem and 
affects 10 million patients to some degree. Approximately 
50% of patients in nursing homes are affected by urinary 
incontinence, and !$15–$20 billion is spent annually on 
management of this problem. There are four types of uri-
nary incontinence: stress, urge, overfl ow, and mixed.

When approaching a patient with questionable urinary 
incontinence it is imperative to obtain a thorough history and 
physical examination. Cystometry may help confi rm your 
clinical suspicion but is not absolute, especially if the urinary 
symptoms are not reproduced during the study. Treatment 
differs between each type of urinary incontinence; therefore, 
it is imperative to make the correct diagnosis.

 A. Stress incontinence results from an anatomic defect or 
weakness in the pelvic fl oor that results in poor support 
and hypermobility of the urethra. The sphincteric mech-
anism itself is intact (usually). The defect arises when 
the bladder undergoes fi lling/storage and the intravesi-
cal pressure exceeds intraurethral pressure as a result of 
excessive mobility of the urethra. The stages of stress 
urinary incontinence ascend from I and II depending on 
the degree of urethral hypermobility; stage III involves 
an associated defect in the intrinsic sphincter.

Diagnosis starts with the history and physical exami-
nation with patients reporting urinary leakage on ac-
tivities that results in increased intraabdominal pres-
sure. Leakage tends to occur with coughing, sneezing, 
and/or Valsalva. Information about routine past medi-
cal/surgical history, medications, and diet may be use-
ful. As with most patients with urinary symptoms, we 
recommend sending the serum for basic chemistry if 
one is not on fi le and the urine for urinalysis and urine 
culture to rule out any associated urinary tract infec-
tion. Physical examination is important to rule out any 
associated cystocele, rectocele, or prolapse. Neurologic 
examination also may be helpful. If there is continued 
suspicion for stress incontinence, the patient should 
undergo cystometry, which should include a cystogram 
and urodynamic analysis. Cystometry will help look at 
the anatomy and the physiology of both the urethra and 
sphincteric mechanism.

Treatment for stress urinary incontinence is surgical 
and is centered around restoring the normal integrity of 
the pelvic fl oor support. This can be accomplished by 
the Marshall-Marchetti-Krantz suprapubic approach 
and the modifi ed Burch procedure, which fi xes the an-
terior vaginal wall to Cooper’s ligament. Other tech-
niques include a variety of vaginal suspension proce-
dures that tend to rely on sutures placed paravaginally, 

which are secured in the suprapubic area and tied over 
the rectus sheath. Sling procedures have become popu-
lar; they use either cadaveric tissues for support or, 
most commonly, synthetic material. The sling proce-
dures may be used with sphincter damage and com-
bined cystocele repair, depending on the type of system 
used. Of mention, another less invasive tool in patients 
not suitable for surgery is the pessary.

 B. True urge incontinence is defi ned as detrusor instability 
with normal intrinsic sphincter function, no neuropathy, 
and normal anatomy. As with stress incontinence, his-
tory and physical examination supported by cystometry 
will help elucidate urge urinary incontinence. The pa-
tient usually reports inability to hold urine long enough 
to void in an appropriate place on a repetitive basis. The 
most common causes of urge incontinence include age, 
inhibition of neurologic control of micturition (spinal 
abnormality, stroke), and bladder irritation (infection, 
infl ammation, cancer, hematuria, stones). If urinalysis 
shows microscopic hematuria, then an evaluation, which 
should include urine cytology, imaging, and cystoscopy 
to identify the source of bleeding, should be initiated. 
Based on urodynamics and pressure/fl ow studies, one 
may sometimes fi nd uninhibited detrusor contractions 
during bladder fi lling.

On the results of the urodynamic study, treatment 
focuses on decreasing these uninhibited contractions, 
most commonly with antimuscarinic agents. Side ef-
fects differ among different medications, and the phy-
sician and patient must tailor which medication and 
dose provide the best symptomatic relief with the few-
est side effects. The fi nal treatment for urge inconti-
nence may include surgery with either sacral nerve 
modulation or augmentation cystoplasty.

 C. Overfl ow incontinence is not true incontinence and usu-
ally results from an obstructive or neuropathic lesion. His-
tory and physical examination usually reveal impaired de-
trusor contraction, bladder outlet obstructive symptoms 
(decreased force of stream, urgency, terminal dribbling), 
or both, but also may reveal irritative symptoms (fre-
quency, nocturia, dysuria). Urofl ow and postvoid residual 
will guide the suspicion for bladder outlet obstruction; 
however, urodynamics will help confi rm the diagnosis.

Treatment of the underlying cause of the obstruction 
will treat the overall incontinence. For example, classi-
cally the patient will have an enlarged prostate, and 
treatment for the enlarged prostate (type I alpha blocker 
and type II 5-alpha reductase inhibitors) will help re-
solve the overfl ow incontinence. Agents that decrease 
bladder contractility should be avoided.
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 D. Mixed incontinence often involves detrusor overactiv-
ity (urgency) associated with urethral hypermobility/
urethral intrinsic sphincter dysfunction (stress). His-
tory and physical examination supported by cystometry 
will help elucidate the severity of mixed incontinence 
and what is likely contributing to the overall inconti-
nence. Treatment is based on the severity and type of 
symptoms.
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Acute urinary retention (AUR) is urinary retention that 
develops in a rapid manner. Among urologic emergencies, 
AUR is the most commonly encountered. The most fre-
quent etiology is benign prostatic hyperplasia (BPH), and 
the typical patient is !60 years. The typical clinical course 
of BPH is progression over time. In men !70 years, ap-
proximately 1 in 10 will develop AUR over a 5-year period.

Increased life expectancy among men has resulted in a 
similarly increased incidence of BPH and related disorders. 
As a consequence, it is important for medical professionals to 
become familiar with the risk factors/etiology associated with 
and the initial management of AUR. Risk factors, acute man-
agement, and medical and surgical therapy will be reviewed.

Most commonly, retention of urine develops secondary to 
an obstructive process. Obstructive pathology includes BPH, 
malignancy, urethral stricture, urolithiasis, phimosis, and 
paraphimosis. However, the use of medications, trauma, 
neurologic disease, infection, and (infrequently) psychologi-
cal pathology can be the source of urinary retention.

A great deal of research has focused on the identifi ca-
tion of risk factors associated with the development of 
urinary retention. The following factors are considered the 
most well established.
 • Age: Age !70 years carries a relative risk (RR) of 7.8 

for the development of urinary retention.
 • Symptom score: The American Urological Association 

(AUA) symptom score is a method used to quantify 
one’s symptoms. This questionnaire is easy to complete 
and considers seven components (frequency, urgency, 
nocturia, weak stream, intermittency of stream, strain-
ing to void, and incomplete emptying). Each compo-
nent is scored from 0 to 5 (5 being the most severe). 
A maximum score of 35 can be obtained. A score of 
7 represents an RR of 3.2 for the development of uri-
nary retention. Repeated administrations of this survey 
can be used to follow progression over time.

 • Prostate volume: Prostatic volumes !30 ml as measured 
by transrectal ultrasound have been associated with an 
RR of 3.0.

 • Urinary fl ow rate: Urinary fl ow rate of "12 ml/sec car-
ries an RR of 3.9.

 A. AUR commonly presents with the inability to pass 
urine and lower abdominal/suprapubic discomfort. Pa-
tients can present with notable distress. Conversely, 
chronic urinary retention can develop over a substan-
tial period of time with progressive obstruction or 
bladder dysfunction. These patients are often less se-
verely affected and are often without discomfort.

Patients with urinary retention often will present to 
the emergency department or to the offi ce of a primary 

physician. Patients are unlikely to present initially to a 
urologist, so it is imperative for health care professionals 
to be familiar with the initial management.

The initial evaluation should focus on relevant medi-
cal and surgical history with particular attention to a his-
tory of prior episodes of retention, prior urologic surgery, 
prior radiation, or trauma. Additional relevant informa-
tion includes hematuria, dysuria, fever, back pain, and a 
list of medications. The physical examination should fo-
cus on the following elements:

 •  Abdominal palpation: Palpation of the lower abdo-
men can reveal a palpable bladder and often can 
provoke great discomfort.

 •  Rectal examination: Rectal masses, impaction of 
stool, and perineal sensation/refl exes should be eval-
uated. Examination of the prostate gland to evaluate 
for malignancy or prostatitis should be performed. 
However, a prostate with a normal consistency and 
size does not rule out obstructive pathology.

 •  Pelvic examination: Urinary retention in females 
can be a sign of pelvic malignancy or severe pelvic 
fl oor weakness.

 •  Laboratory evaluation: Urine should be sent for 
routine urinalysis and culture (usually after catheter 
placement). Additionally, studies should be 
performed according to the clinical scenario.

 B. The initial management of AUR involves prompt blad-
der decompression. This can be accomplished with 
urethral or suprapubic catheterization. Although there 
are no uniform guidelines for bladder decompression, 
most urologists prefer urethral catheterization for the 
initial management of AUR. Because patients with AUR 
more often present to a medical offi ce or emergency 
department than to a urology offi ce, clinician comfort 
with urethral catheterization is likely to greatly exceed 
suprapubic (SP) catheterization.

Placement of an SP catheter is sometimes necessary in 
patients with urethral stricture disease, severe BPH, or 
other anatomic abnormalities that preclude Foley catheter 
placement per urethra. SP catheters are usually placed by 
an urologist, but they may be placed by others on an emer-
gency basis. Ultrasound guidance may be indicated when 
adhesions are possible from prior abdominal surgery.

We prefer SP catheters in patients, especially fe-
males, who are expected to require long-term bladder 
drainage. SP catheters prevent bladder neck and ure-
thral dilation and therefore prevent urinary inconti-
nence resulting from sphincter dysfunction. Further-
more, SP catheters for men avoid the risk of subsequent 
urethral stricture, a common complication in men re-
quiring long-term urethral catheterization.

URINARY RETENTION
Glen W. Barrisford, MD, and Graeme Steele, MD, FCS, FACS

(Continued on page 572)
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 C. Clean intermittent catheterization (CIC) as a decom-
pression strategy has been advocated, with data sug-
gesting improvement in the rate of spontaneous void-
ing and reduction in urinary infections when compared 
to indwelling catheters. Although this option is associ-
ated with a reduction in complications when compared 
to indwelling catheter placement, it is associated with 
certain disadvantages including patient preference, 
nursing time (inpatients/nursing home), and ongoing 
care and management (supplies, etc.). However, this 
option still represents a solution superior to an indwell-
ing catheter and should be advocated when possible.

In the past, it was recommended that initial urine 
drainage be limited to 500–1000 ml to reduce the com-
plications of transient hematuria, hypotension, and 
postobstructive diuresis. Current practice has recog-
nized that partial drainage and clamping are not neces-
sary with AUR and may increase the risk for urinary 
tract infection. Rapid complete bladder decompres-
sion can be conducted safely, provided prudent sup-
portive care is available and special attention is given 
to patients who are elderly or infi rm.

Once the bladder is safely decompressed, consider-
ation must be given to hospital admission versus outpa-
tient management. Hospitalization is indicated for pa-
tients who are uroseptic or have obstruction related to 
malignancy or spinal cord compression. The majority of 
patients can be managed on an outpatient basis after 
bladder drainage. Prophylactic antibiotics are not rou-
tinely indicated unless suspicion exists for a urinary in-
fection at the time of drainage. Additional instructions 
regarding catheter and drainage bag management 
should be given prior to discharge.

Emergent surgical therapy rarely is recommended 
because it tends to be associated with a greater risk of 
complication or death as compared to bladder decom-
pression and delayed surgical intervention. In rare in-
stances, a prostatic abscess is diagnosed and drained 
via transurethral resection or transrectal ultrasound 
guidance. This will often relieve both urinary retention 
and septic sequelae.

 D. Following an initial episode of urinary retention, a pa-
tient can be given a trial without a catheter (“voiding 
trial”). This usually occurs 2–3 days following catheter 
placement. Successful voiding is reported in 20%–40% 
of patients. The optimal duration of catheterization 
prior to removal has been evaluated with contradictory 
fi ndings. A detailed discussion is beyond the scope of 
this section. However, in practice we often use an in-
terval between 3 and 14 days, depending on the clini-
cal circumstances.

Several factors favor voiding after catheter removal. 
These factors include age "65 years, detrusor pressure 

!35 cm H2O, a drained volume of "1 L at initial blad-
der decompression, and the identifi cation of a precipi-
tating event. Prior to the era of medical intervention for 
obstructive voiding, studies determined that 50% of 
patients who initially voided on catheter removal devel-
oped another episode of AUR within 1 week and 67% 
would develop a second episode within 1 year.

 E. The two main classes of drugs used in the treatment of 
BPH are alpha blockers and 5-alpha reductase inhibi-
tors. Alpha blockers function to relieve the mechanical 
obstruction associated with BPH by relaxation of the 
smooth muscle at the bladder neck and the prostatic 
capsule. The use of alpha blockers in patients with AUR 
prior to catheter removal has a benefi cial effect on a 
voiding trial. A variety of alpha blockers (terazosin, 
doxazosin, tamsulosin) are presently available with sim-
ilar effi cacy and side effect profi les. 5-Alpha reductase 
inhibitors (fi nasteride, dutasteride) provide selective 
blockade for the conversion of testosterone to dihy-
drotestosterone. This effectively reduces the prostatic 
volume over time. Medications in this category de-
crease the incidence of AUR in men with BPH. Addi-
tionally, 5-alpha reductase inhibitors do not have a role 
in the acute management of AUR because several 
weeks of therapy are required before optimal effi cacy.

 F. Surgical therapy remains the defi nitive treatment of 
AUR. Among symptomatic patients with BPH, trans-
urethral resection of the prostate (TURP) reduces the 
risk of developing AUR by 85%–90%. TURP remains 
the gold standard, although a variety of other modalities 
are available. The common goal remains the endoscopic 
ablation of prostatic tissue thought to be the source of 
the obstruction.

With respect to the timing of surgery, the general 
recommendation is to wait #30 days following an epi-
sode of AUR. Patients who undergo TURP immedi-
ately following an episode of AUR are at a greatly in-
creased risk of complications, including intraoperative 
bleeding and sepsis.

In our view, all patients being evaluated for surgical 
intervention following an episode of AUR require uro-
dynamic evaluation to determine whether retention is 
directly related to outlet obstruction, with concomitant 
elevation in bladder pressures or to an ineffi cient blad-
der muscle. Patients with bladder impairment are un-
likely to benefi t from a surgical procedure aimed at re-
ducing outlet resistance.

The use of urethral stenting provides only modest 
improvement and is associated with a variety of com-
plications, including stent migration, infection, en-
crustation, and calculus formation. This modality is 
presently reserved for patients unfi t for more invasive 
surgical intervention.
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VAGINAL DISCHARGE
Amir Nasseri, MD

 A. Vulvovaginitis is the most common complaint necessi-
tating a gynecologic examination. It commonly is de-
fi ned as infl ammation of the vulva and vagina. The diag-
nosis is often evident from the history. Upon initial 
evaluation, obtain a thorough history of previous epi-
sodes; possible sexual exposure; odor, color, and consis-
tency of the discharge; and whether the discharge is 
causing itching. Pay particular attention to factors that 
can change vaginal fl ora, thus leading to vaginitis (recent 
use of antibiotic, oral contraceptives, or spermicides; 
douching). Also consider systemic conditions (poorly 
controlled diabetes, menopause, AIDS).

 B. The cause of the vaginitis often can be determined at 
the time of speculum examination. Prepare two wet 
mounts using 10% potassium hydroxide (KOH) and 
normal saline and view them under low and high power. 
Appearance of the discharge often can be helpful in 
diagnosis: bacterial vaginosis (BV) gives a gray-white 
appearance; Trichomonas vaginalis, a profuse, watery, 
white green or yellow appearance; and Candida, a 
white cheesy discharge. Determining the pH of the 
vaginal discharge using pH indicator paper can be most 
useful. Normal physiologic discharge and yeast usually 
are !4.5; "5.0 may indicate Trichomonas or bacterial 
vaginosis.

 C. If wet mount is nondiagnostic, consider allergic reac-
tion to chemical or physical irritants. These possibilities 
are numerous and include tight clothing, deodorants, 
laundry detergent, soaps, tampons, and spermicides. 
Obtain culture for Neisseria gonorrhoeae and Chla-
mydia trachomatis in sexually active patients, and base 
treatment on subsequent results. Viral causes of vulvo-
vaginitis include human papillomavirus (HPV) and 
herpes simplex virus (HSV). These often are diagnosed 
by appearance but can be confi rmed by biopsy and 
culture. Aphthous ulcers can also occur on the vulva 
with an appearance similar to HSV.

 D. The appearance of the unicellular protozoan T. vaginalis 
is diagnostic. Culture is not necessary for confi rmation. 
The appearance under high power is of mobile fl agel-
lated organisms slightly larger than a white blood cell. 
The smear also may have many infl ammatory cells and 
vaginal epithelial cells.

Both the patient and sexual partner must be treated 
with metronidazole given as a one-time 2-g dose or 

500 mg twice a day for 7 days. Patients who are com-
pliant, not reexposed to male partners, and fail initial 
therapy may be given 1 g of metronidazole twice a 
day orally along with 500 mg of metronidazole twice 
a day intravaginally for 7–14 days. (The 2-g dose is 
contraindicated in the fi rst trimester of pregnancy.) 
Patients should avoid alcohol ingestion while taking 
metronidazole.

 E. A thin gray-white discharge with an unpleasant odor 
(“musty” or “fi shy”) often is caused by Gardnerella 
vaginalis, a gram-variable coccobacillus. The normal 
saline wet mount often shows “clue cells”: stippled 
epithelial cells (Gardnerella organisms adhered to 
the epithelial cells). Treatment consists of oral metro-
nidazole 500 mg twice daily for 7 days or oral clinda-
mycin 300 mg twice daily for 7 days. Local regimens 
provide similar response and are associated with 
fewer systemic side effects; these consist of 0.75% 
metronidazole gel inserted twice daily for 5 days or 
2% clindamycin cream nightly for 7 nights. In cases of 
recurrence, empirically switch to a different agent 
(e.g., from metronidazole to clindamycin). If recur-
rence persists, extended intravaginal therapy with ei-
ther metronidazole or clindamycin daily for 3 weeks 
followed by intravaginal therapy every third day for 
an additional 3 weeks may be warranted, allowing 
lactobacilli to recolonize the vagina. Treatment of the 
partner is controversial.

 F. Signifi cant vulvar pruritus is the usual presenting 
symptom of vaginal yeast infections. The appearance 
of fi lamentous forms (pseudohyphae, which are thin, 
greenish, segmented, and branched) and blastospores 
on KOH wet mount can confi rm clinical suspicion. 
Many equally effective topical treatment regimens are 
available, including clotrimazole 1% cream, one appli-
cator (5 g) per vagina every night for 7 nights or micon-
azole, 200-mg suppositories at bedtime for 3 nights. 
The cream should also be applied to the vulva for pru-
ritus. An alternative to topical therapy is a one-time 
dose of 150 mg oral fl uconazole. If necessary, this dose 
can be repeated in 1 week. Studies show a single dose 
of oral fl uconazole to be as effective as intravaginal 
suppositories. Some patients prefer this single oral 
dose because of its low rate of side effects, route of 
administration, and cost-effectiveness.
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 G. Recurrent yeast infection can be frustrating for both 
practitioner and patient. Obtain culture of the dis-
charge on Sabouraud’s or Nickerson’s medium to 
confi rm the cause as yeast. Evaluate for other compli-
cating factors, including evidence of diabetes, immu-
nodefi ciency (AIDS), or reinfection from partner 
(10%–15% of male sexual partners of women with 
yeast infections have had positive oral, rectal, and 
seminal cultures). Treatment options are varied and 
include topical therapy for 30 days, and 200 mg of 
ketoconazole by mouth twice daily for 14 days. Can-
dida albicans is the cause of monilial vulvovaginitis in 
"90% of cases, but occasionally Torulopsis glabrata 
can be a cause of resistant yeast. A 3- to 7-day course 
of terconazole often eliminates the organism.

In many cases, however, suppressive rather than 
curative therapy is in order. A daily 100-mg dose of 
ketoconazole orally for 6 months may be used, but this 
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must be weighed against the possibility of liver toxicity. 
Alternatively, topical therapy for 6–12 months using 
biweekly application of boric acid or an azole may de-
crease the frequency of recurrence. (Boric acid, oral 
fl uconazole, and ketoconazole should not be used dur-
ing pregnancy.)
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CERVICITIS
Hugh S. Miller, MD

 A. Although acute cervicitis can result from trauma, ma-
lignancy, or systemic collagen vascular conditions, it is 
most commonly caused by infectious agents, notably 
Neisseria gonorrhoeae, Chlamydia trachomatis, and to 
a lesser extent herpes simplex virus (HSV). The epide-
miology of these pathogens is similar, and 25%–45% of 
patients have concomitant infections. Assessing a pa-
tient’s risk for cervical infection involves taking a care-
ful history, including age at fi rst sexual contact, number 
of sex partners, and history of previous sexually trans-
mitted diseases (STDs) or pelvic infl ammatory disease 
(PID). It is important to distinguish infections of the 
lower genital tract limited to the cervix (cervicitis) 
from those occurring in the vagina (vaginitis) or vulva 
(vulvitis) and from upper genital tract disease, such as 
PID. When cervicitis is associated with signs or symp-
toms of systemic disease, including fever, lower ab-
dominal pain, or pelvic pain, consider PID as an addi-
tional diagnosis. Cervicitis generally is associated with 
mucopurulent discharge collected from the cervix and 
posterior vaginal fornix. Because the vaginal discharge 
associated with vaginitis often appears similar, it is pru-
dent to evaluate the discharge for the common vaginal 
pathogens (candidal vaginitis, bacterial vaginosis, and 
Trichomonas vaginalis). For patients with a confi rmed 
diagnosis of cervicitis who are at risk for STDs, offer 
screening for other STDs, including syphilis, HIV, and 
human papillomavirus (HPV), and Pap smear with re-
fl exive HPV testing, if not screened in the past year.

 B. Too often, lower abdominal pain in sexually active 
women prompts the diagnosis of PID without applica-
tion of criteria to substantiate the diagnosis. Hager’s 
criteria for diagnosing acute salpingitis are listed in 
Table 1. The severity of the illness determines whether 
outpatient care or hospitalization is appropriate. Inpa-
tient parenteral regimens combine a broad-spectrum 

cephalosporin (cefoxitin or cefotetan) with tetracy-
cline (doxycycline) or clindamycin with an aminogly-
coside. The preferred outpatient regimen combines 
ceftriaxone with tetracycline (doxycycline), but quino-
lones (ofl oxacin) can be combined with either metro-
nidazole (Flagyl) or clindamycin. If pregnancy is pos-
sible, avoid tetracyclines and quinolones.

 C. Cervical ulcerations often are accompanied by inguinal 
or vulvar adenopathy. Pain distinguishes HSV from 
syphilitic lesions in primary outbreaks. Primary genital 
HSV often involves the vulva, urethra, and cervix, pro-
gressing from multiple painful vesicles to ulcers in the 
presence of a systemic viremia. Recurrent HSV occurs 
in the presence of circulating antibodies and is associ-
ated with an infection of muted duration and intensity. 
Acyclovir is the mainstay of treatment and is particu-
larly effective in primary infections in which early inter-
vention signifi cantly reduces viral shedding, accelerates 
healing, and hastens recovery. Because acyclovir ther-
apy has been changed to less frequent dosing (400 mg 
three times a day) with proven effi cacy, compliance is 
favored. Valacyclovir and famciclovir, two newer acyclic 
nucleoside derivatives, also may be considered for pri-
mary treatment of genital HSV. Syphilis, by contrast, 
usually manifests on the cervix in a primary infection; 
however, because it usually is asymptomatic, it is rarely 
diagnosed at this stage. Identifi cation of the stage of 
infection plays a major role in determining the duration 
of treatment. Penicillin is the drug of choice, with 
almost no reported resistant strains.

 D. When a growth is noted on the cervix in association 
with cervicitis and discharge, obtain a cervical biopsy 
specimen from the leading edge of the lesion to exclude 
endophytic cervical neoplasia. More commonly, a whit-
ish exophytic lesion is associated with genital warts or 
HPV. These lesions by themselves usually represent an 
infectious process involving HPV serotypes 6 and 11. 
The HPV serotypes (16, 18, 31, 33, and 35) are recog-
nized for their contribution to the neoplastic transfor-
mation that can promote cervical cancer. Application of 
3% acetic acid to the cervix, along with colposcopically 
directed biopsies, enables distinction between infec-
tious and neoplastic lesions. This distinction infl uences 
the choice of treatment. In rare instances tuberculous 
cervicitis manifests as a mucopurulent discharge or 
fungating mass. Diagnosis is made by cervical biopsy 
demonstrating caseating granulomas or acid-fast bacilli 
stain or culture.

Table 1 Criteria for Diagnosing Acute Salpingitis

History of lower abdominal pain or tenderness, cervical motion ten-
derness, and adnexal tenderness

Plus one of the following objective fi ndings:
Fever (body temperature !38" C)
Leukocytosis (WBC count !10,500/mm3)
Culdocentesis fl uid containing WBCs or bacteria
Infl ammatory mass on pelvic examination or sonography
Erythrocyte sedimentation rate !20 mm/hr
Evidence of gonococcus or Chlamydia on cervical Gram stain

(Continued on page 580)
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 E. Gonococcal endocervicitis manifests symptoms, includ-
ing mucopurulent vaginal discharge, uterine bleeding, 
and dysuria, in 40%–60% of infections. The gold stan-
dard for the diagnosis is an endocervical culture plated 
on modifi ed Thayer-Martin medium. More practical are 
newer rapid-assay techniques, such as Gonozyme. 
Also, DNA probes are now available that have similar 
accuracy to culture but have the convenience of not 
needing to be processed immediately, as do the cultures. 
Although procaine penicillin G, ampicillin, and amoxi-
cillin continue to be effective, ceftriaxone 250 mg intra-
muscularly is preferred. The single treatment ensures 
compliance while simultaneously covering penicillinase-
producing and chromosomally mediated resistant N. 
gonorrhoeae. Alternative treatments include fl uoroqui-
nolones (a single intramuscular dose of ciprofl oxacin 
500 mg, ofl oxacin 400 mg, or levofl oxacin 250 mg), 
although it must be noted that there is a rising incidence 
of quinolone-resistant strains. Although Chlamydia is 
the most prevalent sexually transmitted organism in the 
United States, acute cervical infection often is asymp-
tomatic. Chlamydia is readily diagnosed by nucleic acid 
amplifi cation. Direct culture, fl uorescent monoclonal 
antibody staining, or enzyme-linked immunoassay 

(ELISA) is an alternative method of diagnosis. Both 
of these methods are comparable to culture in their 
specifi city and sensitivity and are less expensive. 
Azithromycin 1 g as a single, observed dose is the pre-
ferred therapeutic regimen. Doxycycline 100 mg twice 
daily for 7 days is an alternative choice, although it is 
less preferred as a result of the problems with compli-
ance and should be avoided in pregnancy. When both 
N. gonorrhoeae and Chlamydia are present, azithromy-
cin 2 g as a single dose can be used alone. Because both 
N. gonorrhoeae and Chlamydia are reportable STDs, 
encourage patients to facilitate the evaluation and treat-
ment of their sex partners. In some cases it may be help-
ful to obtain a test of cure to verify both patient compli-
ance and microbial sensitivity.
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SECONDARY AMENORRHEA
Nancy A. Curosh, MD

Secondary amenorrhea is arbitrarily defi ned as the absence 
of menses for 6 months or the equivalent of three previous 
cycle intervals, whichever is longer, in women who previ-
ously had menses. Exclude physiologic amenorrheas, such 
as pregnancy, the immediate postpartum state, lactation, 
and menopause. It is helpful to consider secondary amen-
orrhea as an abnormality in one of four areas: the outfl ow 
tract, including the uterus, cervix, and vagina; the ovaries; 
the anterior pituitary; and the hypothalamus. Take a careful 
history, including questions concerning menstrual history, 
surgical procedures, medication use, changes in weight or 
diet, exercise patterns, a history of hot fl ashes, and medical 
illnesses. On physical examination, pay attention to body 
habitus, secondary sexual characteristics, evidence of an-
drogen excess, galactorrhea, visual fi elds, and evidence of 
endocrinopathies, and do a thorough pelvic examination. 
If localizing signs or symptoms are found, the investigation 
can be channeled as appropriate.

 A. About 20% of cases of secondary amenorrhea are 
caused by hyperprolactinemia. Although galactorrhea 
may indicate this diagnosis, its absence is not reassur-
ing, and all patients should be screened with a serum 
prolactin level. A number of physiologic and pharma-
cologic events can alter prolactin levels. Elevation can 
occur from any stress—physical or emotional. In fact, 
the stress of a blood draw may increase the level 
slightly. Levels should not be drawn after a recent 
breast examination because breast stimulation can in-
crease prolactin. Prolactin also can be increased by 
many medications, including oral contraceptives, es-
trogens, phenothiazines, tricyclic antidepressants, 
metoclopramide, and benzodiazepines. The serum 
prolactin usually is !100 ng/ml if from one of these 
causes. If levels remain elevated after excluding these, 
investigate further.

 B. The progestin challenge test is used to assess the en-
dogenous estrogen level and the competence of the 
outfl ow tract; 10 mg medroxyprogesterone acetate (Pro-
vera) is given by mouth for 5 days. Withdrawal bleeding 
should occur within 2 days to 2 weeks if there is a suffi -
cient estrogen level and a competent outfl ow tract. Any 
amount of bleeding is considered a positive test, but mild 
spotting implies low estrogen levels, and an evaluation 
for causes of hypoestrogenism is warranted. The pres-
ence of estrogen suggests that the major components of 
the hypothalamic, pituitary, ovarian, and uterine path-
ways are at least minimally functioning. The diagnosis 
of anovulation is made. Management of anovulation de-
pends on whether the patient currently desires preg-
nancy or contraception. Because chronic unopposed 

estrogen can induce endometrial hyperplasia, the patient 
should receive progestin therapy (either in the form of 
oral contraceptive pills or cyclical progestin) to induce 
endometrial shedding on a regular basis.

 C. If there is no withdrawal bleeding after a progestin 
challenge, there is either an outfl ow tract problem or 
insuffi cient estrogen. An estrogen-progestin challenge 
test can help differentiate between these two problems. 
Orally active estrogen is given to stimulate endometrial 
proliferation. An appropriate dose is 2.5 mg of conju-
gated estrogens daily for 21–25 days. A progestational 
agent (10 mg Provera) is given for the last 5–10 days to 
induce withdrawal. If no withdrawal bleeding occurs, 
there is a problem with the outfl ow tract, such as Ash-
erman’s syndrome or active endometritis. In a patient 
with a normal pelvic examination and no history of pel-
vic infections or trauma, including curettage, the estro-
gen-progestin challenge test may be eliminated.

 D. Hypothalamic amenorrhea is the most common cause 
of secondary amenorrhea, occurring in approximately 
60% of cases. It is most likely caused by a defect in the 
pattern of pulsatile gonadotropin-releasing hormone 
(GnRH) secretion. Hypothalamic amenorrhea is a diag-
nosis of exclusion, but clearly there are groups in which 
this occurs frequently, such as in patients with anorexia 
nervosa, strenuous exercisers, and patients under stress. 
If possible, the precipitating circumstances should be 
dealt with and eliminated. Often, reassurance and time 
is all that is needed. Follow these patients closely to 
ensure that nothing has been overlooked. If there is no 
evidence for an eating disorder, weight loss, or stress, 
MRI should be ordered to rule out a pituitary tumor. 
Consider estrogen replacement if the amenorrhea is 
not resolved in a reasonable time. If fertility is desired, 
clomiphene, Pergonal, and GnRH are often effective.

 E. If luteinizing hormone (LH) and follicle-stimulating hor-
mone (FSH) levels are high, ovarian failure is the most 
likely explanation. Patients !35 years should undergo 
karyotyping. If any portion of a Y chromosome is found, 
the chance of a gonadal malignancy is greatly increased. 
In rare circumstances, LH and FSH are elevated but the 
ovaries contain follicles (resistant ovary syndrome). How-
ever, in most cases, if the gonadotropins are elevated, 
premature ovarian failure can be diagnosed. Premature 
ovarian failure can be caused by autoimmune disease; 
consider and investigate this as appropriate. If the etiol-
ogy of the ovarian failure is autoimmune, adrenal and 
thyroid function should also be tested. If there are no 
contraindications, hormonal replacement therapy should 
be used in premature ovarian failure to avoid the long-
term sequelae of estrogen defi ciency.
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 F. Hyperprolactinemia warrants MRI of the head. Various 
tumors, such as craniopharyngiomas and meningiomas, 
may cause hyperprolactinemia, but pituitary adenomas 
are the most common. Dopamine agonists, radiation 
therapy, and neurosurgery are therapeutic options for 
pituitary adenomas, depending on the size and exten-
sion of the tumor and the presence of symptoms. Excel-
lent results usually are obtained with bromocriptine. 
Often, no tumor is found and careful observation is war-
ranted. Consider a trial of bromocriptine, particularly if 
fertility is desired.
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ABNORMAL VAGINAL BLEEDING
Hugh S. Miller, MD

 A. Signifi cant abnormal vaginal bleeding not emanating 
from the uterus is uncommon and usually is discerned 
from a careful history and physical examination. The 
initial assessment should exclude genitourinary (hema-
turia) and GI (hematochezia) etiologies, allowing one 
to concentrate on genital etiologies, predominantly 
uterine. Abnormal perimenarchal and early perimeno-
pausal bleeding usually is hormonally mediated, al-
though bleeding characteristics may vary widely. Con-
versely, late perimenopausal and postmenopausal 
bleeding is more likely to be related to a neoplastic 
process that is not necessarily malignant. Women at 
high risk for genital tract cancer can be identifi ed 
through a detailed obstetric, gynecologic, and medical 
history (endocrine disorders, pituitary tumors, and 
blood dyscrasias) that includes menstrual history, con-
traceptive use, exposure to sexually transmitted dis-
eases (STDs), history of premalignant conditions of the 
cervix or uterus, human papillomavirus (HPV) infec-
tion, obesity, and preexisting malignancy.

 B. The complete physical examination permits exclusion 
of extragenital tract etiologies, although they lend fur-
ther support to a potential endocrine or hematologic 
cause if thyromegaly or diffuse petechiae are present. 
Pelvic examination is essential to localize the source 
of bleeding through identifi cation of lesions or other 
signifi cant pathologic conditions (i.e., polyps, uterine 
fi broids, or pelvic masses). The Pap smear, obtained 
before bimanual examination, is essential in screening 
for cervical cancer and occasionally suggests the pres-
ence of cervicitis or higher genital tract neoplasias. Col-
lect appropriate cultures in patients identifi ed by his-
tory to be at signifi cant risk for STDs. Test all women of 
reproductive age for pregnancy, regardless of menstrual 
history, by urine human chorionic gonadotropin (hCG) 
testing because pregnancy is the most common cause of 
abnormal vaginal bleeding. When bleeding is signifi -
cant or persistent, obtain a CBC to determine anemia 
and rule out coagulopathies or occult hematologic ma-
lignancies. Other testing is dictated by the history and 
physical examination, including various endocrine, co-
agulation, and imaging studies. Transvaginal ultrasound 
is invaluable in the evaluation and management of 
these patients. In addition to adnexal and ovarian as-
sessment, evaluate the myometrium for fi broids and 
the endometrium for its thickness. In postmenopausal 
women, an endometrial thickness of !5 mm generally 
is considered the upper limit of normal. In pre-
menopausal women, endometrial thickness varies from 

4–8 mm in the follicular phase and 7–14 mm in the 
secretory phase. Saline infusion sonohysterography, in 
which saline is infused into the endometrial cavity be-
fore sonography, has led to better defi nition of cavitary 
lesions (e.g., submucosal fi broids, uterine polyps) and is 
further expanding the indications for pelvic sonogra-
phy.

 C. Focus fi rst on the source of the bleeding. The necessary 
equipment (including specula of various sizes and 
shapes), fl exible lighting, and adequate assistance must 
be available. If a lesion is identifi ed in the genital tract, 
obtain a biopsy regardless of the patient’s age.

 D. Abnormal bleeding in premenopausal women often is 
attributable to contraceptive methods. In addition to 
oral contraceptive pills, Depo-Provera is associated with 
abnormal bleeding in the fi rst 3–9 months of use. In the 
absence of an obvious cause, the etiology is most likely 
“dysfunctional uterine bleeding,” a diagnosis of exclu-
sion. The cause of bleeding in patients using hormonal 
contraception is excess or insuffi cient estrogen or pro-
gesterone. Depending on the patient’s wishes, therapeu-
tic options include receiving no additional therapy, dis-
continuing or changing to a new contraceptive method, 
or adding some hormonal manipulation. Lack of an or-
ganic explanation for persistent abnormal bleeding re-
fractory to hormonal manipulation should prompt fur-
ther evaluation of the uterine cavity, in the form of 
transvaginal sonography with or without saline infusion, 
offi ce hysteroscopy, or endometrial biopsy (EMB). In 
patients at risk for hyperplasia, EMB may be suffi cient, 
although more and more physicians choose direct visu-
alization by sonography or hysteroscopy.

 E. The incidence of adenocarcinoma of the uterus in 
women "40 years is about 5%. The incidence in-
creases with age. Therefore, abnormal bleeding in 
women who are 40 years must be evaluated by EMB. 
Women at increased risk because of obesity, chronic 
anovulation, exogenous unopposed estrogen, or preex-
isting cancer (particularly breast cancer) may warrant 
EMB regardless of age. In postmenopausal women 
who use hormone replacement therapy, a diligent 
evaluation is indicated to rule out occult carcinoma. 
When histopathologic study reveals hyperplasia with 
cellular atypia, medical or surgical treatment is neces-
sary. Treatment of endometrial carcinoma should in-
volve consultation with a gynecologist or oncologist to 
determine the best course of therapy. Reevaluate pa-
tients diagnosed with hyperplasia with atypia for per-
sistent or worsening hyperplasia within 3–6 months of 
treatment.
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VAGINAL BLEEDING IN PREGNANCY
Janet Moore, MD

Bleeding in pregnancy may have a number of causes, in-
cluding obstetric, gynecologic, and nongynecologic causes. 
It is relatively common, complicating up to 5% of term 
pregnancies. Rapidly determining the cause is of utmost 
importance to ensure maternal and fetal well-being.

 A. Initial management, regardless of gestational age, in-
cludes stabilization of the patient followed by thorough 
history and physical examination, with determination 
of the amount and rate of bleeding. Once the patient is 
hemodynamically stable, investigate the cause of the 
bleeding.

 B. Gestational age can be estimated by date of last men-
strual period, fundal height, or sonography. The main 
differential diagnosis for bleeding in early pregnancy is 
spontaneous abortion (SAb) and ectopic pregnancy. 
Proceed immediately to speculum examination.

 C. SAb is termination of pregnancy before 20 weeks 
(!500 g). Bleeding in SAb is caused by hemorrhage 
into the decidua basalis and necrotic changes in the tis-
sue. If when the speculum is placed there is blood in 
the vagina but the cervical opening (os) is closed, 
threatened abortion is the diagnosis. About half of 
women who bleed in the fi rst trimester go on to abort. 
If the bleeding is associated with pain and cramping, 
the prognosis is worse. However, if fetal cardiac activity 
is demonstrated, only 10% proceed to abortion (fetal 
cardiac activity can be documented by transvaginal ul-
trasound [US] at 5 weeks). Management is complete 
pelvic rest; bed rest is not warranted.

 D. Bleeding is the most common sign of a molar preg-
nancy and can be intermittent or continuous, lasting 
weeks to months. The bleeding usually is brown, 
rarely bright red. Other signs include uterine size 
greater than expected for gestational age, intractable 
nausea and vomiting, highly elevated levels of beta-
human chorionic gonadotropin ("-hCG), or high 
blood pressure. The diagnosis is confi rmed by US, 
which may show a complete mole or a partial mole 
with coexisting viable pregnancy. Treatment is evacu-
ation, with serial "-hCG determinations until unde-
tectable, and delaying conception for at least 1 year. 
Chemotherapy may be required if "-hCG remains 
elevated.

 E. Cervicitis from chlamydial infection or gonorrhea 
can present with spotting and increased vaginal dis-
charge. On speculum examination there are signs of 

infl ammation and purulent discharge. Vaginitis most 
commonly is caused by bacterial vaginosis, trichomo-
niasis, or candidiasis. Vaginitis tends to present with 
serosanguineous discharge, especially after inter-
course. Cervical polyps and cervical cancer also can 
present with bleeding. On speculum examination, 
polyps appear to be hanging out of the cervical canal 
and are smooth, soft, and red to purple. They bleed 
readily when touched. Cervical cancer often has 
a caulifl ower-like, necrotic appearance. Both cause 
bleeding after intercourse or vaginal examination.

 F. Nongynecologic causes include urinary tract infection, 
GI bleeding, lymphoma, and thrombocy topenia.

 G. If on speculum examination the os is closed and there is 
no blood in the vagina but fetal cardiac activity is absent 
on US or fetal Doppler (present after about 10 weeks), 
a missed abortion has occurred; that is, the fetus has 
died but has been retained, often for weeks. Manage-
ment generally is elective evacuation to decrease the 
risk of sepsis or DIC.

 H. In ectopic pregnancy implantation occurs at a site other 
than the endometrium, most commonly (96%) in the 
tubes. Bleeding is thought to be the result of the preg-
nancy outgrowing its blood supply, which leads to 
declining endocrine function of the placenta, resulting 
in inadequate endometrial support with subsequent 
breakthrough bleeding. Bleeding usually is scant and 
associated with abdominal pain, often unilateral. Diag-
nosis is made by serial "-hCG determinations and so-
nography. The "-hCG level doubles every 48 hours in a 
normal pregnancy. Ectopic pregnancies have impaired 
production of "-hCG and thus have a prolonged dou-
bling time. Transvaginal US allows visualization of 
a gestational sac once the "-hCG is #1500 mIU/ml, 
whereas transabdominal US can detect the sac if 
"-hCG is #6000 mIU/ml. If no sac is seen in the 
uterus, ectopic pregnancy is presumed. Treatment is 
laparoscopic salpingostomy, laparotomy if the patient is 
hemodynamically unstable, or intramuscular injection 
of methotrexate if the sac is !4 cm and unruptured. 
Regardless of treatment modality, "-hCG level is fol-
lowed until undetectable.

 I. If the os is open on speculum examination, inevitable 
abortion is the diagnosis. Bleeding in an inevitable abor-
tion usually is associated with cramping. Management 
may be expectant or may consist of evacuation of the 
products of conception (POC).

(Continued on page 588)
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 J. An incomplete abortion has occurred when the os is 
open and there has been partial passage of the POC. 
Bleeding can be signifi cant because the retained POC 
do not allow complete myometrial contraction and 
uterine involution. Evacuation is mandated to prevent 
signifi cant hemorrhage and sepsis.

 K. In incompetent cervix the os is open with symptoms of 
pelvis pressure, low back pain, and increased vaginal 
discharge. Risk factors include previous cervical lacera-
tion or surgery and exposure to diethylstilbestrol (DES). 
Treatment is attempted emergency cerclage in the ex-
isting pregnancy and elective cerclage in future preg-
nancies at 10–14 weeks.
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 L. Vaginal bleeding in the third trimester is an absolute 
contraindication to pelvic examination until the loca-
tion of the placenta can be determined. Therefore US 
must be performed to rule out placenta previa before 
further examination. Speculum or digital examination 
in the presence of placenta previa can lead to life-
threatening obstetric hemorrhage.

 M. Placenta previa is abnormal implantation of the pla-
centa over the cervical os. Complete placenta previa 
covers the os; partial incompletely covers the os; 
marginal is directly adjacent to the os. Placenta previa 
complicates 1 of 200 term pregnancies and usually 
presents as painless vaginal bleeding. Incidence is 
increased with advanced maternal age, increased par-
ity, and previous uterine surgery. Management from 
24–36 weeks includes stabilization of the patient, 
fetal monitoring, blood typing and screening, and 
RhoGAM injection if indicated. Once maternal and 
fetal well-being are ensured, the patient should re-
main hospitalized on bed rest with maintenance of 
hematocrit at 30% in case of future large hemor-
rhage. Of those, 20% are complicated with uterine 
activity because blood acts as an irritant. However, 
cervical dilation cannot be determined directly, so 
tocolysis may be started empirically.

 N. Placental abruption results from premature separation 
of the placenta before delivery. The cause in most cases 
is unknown, but there is an association with increased 
maternal age and parity, abdominal trauma, cocaine use, 
and smoking. Abruption presents with a clinical triad 
of bleeding, uterine hyperactivity/hypertonicity, and fe-
tal distress. Diagnosis generally is clinical, although US 
may support the diagnosis in 50% of cases with evidence 
of retroplacental clot or other hemorrhage. Maternal 
complications include shock, DIC, and ischemic necro-
sis. Therefore, in addition to a hemoglobin, hematocrit, 
and blood type and screen, evaluation for consumptive 
coagulopathy should include fi brinogen and fi brin split 

products, platelets, and prothrombin time/partial throm-
boplastin time. RhoGAM should be given to the Rh($) 
mother. A Kleihauer-Betke test will determine whether 
#30 ml of fetal blood has entered the maternal circula-
tion, necessitating additional RhoGAM therapy in the 
Rh($) mother.

 O. Rupture of a fetal blood vessel is a rare occurrence that 
can happen in association with a velamentous insertion 
of the umbilical cord. Fetal monitoring shows signs of 
fetal distress, most often alternating fetal tachycardia-
bradycardia as the fetus attempts to compensate for 
acute blood loss.

 P. In preterm labor with cervical dilation, cervical change 
can cause spotting secondary to dilation and efface-
ment. Other symptoms include pelvic pressure, vaginal 
discharge, and backache, with or without frank con-
tractions. Rule out premature rupture of membranes 
with sterile speculum examination looking for pooling 
of amniotic fl uid in the vagina, positive Nitrazine test, 
and ferning. If gestation is 34 weeks, management in-
cludes betamethasone injection for fetal lung maturity, 
antibiotic prophylaxis for group B streptococcus, and 
tocolysis. If !34 weeks, expectant management with 
bed rest and pelvic rest is recommended.

 Q. Normal labor with bloody show is a fi nal possibility.
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ACUTE ABDOMINAL PAIN IN WOMEN
Robert N. Samuelson, MD

 A. The acute abdomen refers to any condition requiring 
an “acute” medical decision. The potential causes of 
acute abdominal pain in women are multiple. A thor-
ough history can quickly eliminate a number of these. 
Information about menstrual cycles, previous episodes 
of similar pain, sexual activity, contraception, vaginal 
discharge, and changes in bowel, bladder, or appetite 
can quickly narrow the differential diagnosis. Findings 
in the acute abdomen often include severe pain, which 
may be caused by infection, bleeding, infarction of tis-
sue, or obstruction of a hollow viscus (bowel, fallopian 
tube, or ureter). Any of these conditions can irritate 
and infl ame the peritoneum, making it sensitive to 
movement. Loss of appetite, nausea, and vomiting of-
ten accompany the pain and tenderness. Laboratory 
studies necessary for adequately evaluating an acute 
abdomen include a CBC with differential, ESR, preg-
nancy test (urine or serum), urinalysis, and occasion-
ally an amylase or lipase. Obtain cervical cultures for 
Neisseria gonorrhoeae and Chlamydia trachomatis at 
initial evaluation if the history warrants.

 B. If the pregnancy test is positive, the differential diag-
nosis can be narrowed considerably. It is important 
to recognize that conditions other than pregnancy 
can be the source of the pain. If gestational age is 
!10–12 weeks, consider ectopic pregnancy, rupture 
or torsion of ovarian cyst, or septic or threatened 
abortion. If gestational age is "12–14 weeks, ectopic 
pregnancy becomes less likely; consider other enti-
ties, such as ruptured or torsed adnexa, appendicitis, 
septic abortion, ureteral colic, and pyelonephritis.

 C. Ultrasonography continues to expand its role in the 
evaluation of obstetric and gynecologic patients with 
abdominal pain. Its use in conjunction with quantita-
tive beta-human chorionic gonadotropin (#-hCG) can 
be important. With normal pregnancy, a gestational 
sac often is seen at 5–6 weeks of gestation. When the 
#-hCG level reaches 6500 mIU/ml, an abdominal 
scan can visualize a gestational sac; at 1500 mIU/ml a 
transvaginal probe often visualizes the pregnancy. If, 
on the basis of sonographic fi ndings and quantitative 
#-hCG values, the possibility of an ectopic pregnancy 
still exists, the patient needs referral for possible surgi-

cal management (laparoscopy/laparotomy) or medical 
management (e.g., methotrexate) for an ectopic preg-
nancy. If an early intrauterine pregnancy is confi rmed 
by sonography, other sources for the pain must be 
determined. Ruptured or torsed ovarian cysts, appen-
dicitis, or an infected abortion also can present with 
abdominal pain.

 D. If the pregnancy test is negative, history again plays an 
important role. Patients with a history of recurrent cy-
clic pain related to menses and who now have an acute 
exacerbation may have a ruptured endometrioma. Pa-
tients with a history of fever, chills, and vaginal dis-
charge with a recent change in sexual partners are at 
risk for pelvic infl ammatory disease (PID). (Patients 
taking oral contraceptives are at decreased risk for ovar-
ian cyst formation.) If an infectious cause is determined, 
admit the patient for IV antibiotics; if no improvement 
is seen in 24–48 hours, consider laparoscopy. CT may 
be helpful in the evaluation of the patient because it is 
both specifi c and sensitive for appendicitis. On occa-
sion, however, the determination of PID versus appen-
dicitis often is not resolved until laparoscopy or lapa-
rotomy is performed. Other entities that must always 
be considered are adnexal torsion, ovarian cyst rupture, 
exacerbation of endometriosis, degenerating fi broid, 
renal calculi, and mesenteric lymphadenitis.

 E. Although many imaging modalities are available to the 
practitioner, the choice may need to be made in con-
cert with the radiologist. A thin pregnant patient can 
be evaluated well with ultrasound; in obese postmeno-
pausal patients more information may be obtained by 
CT. The need for surgical exploration often takes pre-
cedence over imaging studies. Many of the disorders 
in premenopausal patients apply also to postmeno-
pausal patients. Cyst formation occurs infrequently in 
elderly patients, but its appearance must be evaluated 
carefully for the possibility of malignancy. Other pro-
cesses that can cause acute pain include colonic diver-
ticulitis (75% of these resolve with proper attention 
and antibiotics), bowel obstruction (most of these 
need exploration), and vascular lesions (mesenteric 
thrombosis), dissecting or leaking aneurysm, and acute 
cholecystitis or pancreatitis.
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CHEST PAIN IN WOMEN
Dawn Lemcke, MD

The evaluation of chest pain in women is an important step 
in the diagnosis of coronary artery disease (CAD). The diag-
nosis of CAD in women is problematic because most of the 
diagnostic pathways and outcomes are based on research in 
men. Epidemiologic studies show that CAD is a signifi cant 
cause of morbidity and mortality in women and that women 
have a worse prognosis than men with myocardial infarc-
tion. Improved diagnosis of CAD in early stages is critical to 
prevent complications in women. This chapter’s algorithm 
includes not only the pretest likelihood of disease but also 
guidelines for choosing the best tests for women.

 A. There are clear gender differences in presenting symp-
toms of chest pain and in risk factor stratifi cation. 
Women may have more atypical sites of pain, such as 
neck, shoulder, and intrascapular pain, and may have 
more associated symptoms of exertional dyspnea or 
decreased exercise tolerance. It is thus important to 
ask not only the usual historical questions to try to de-
termine whether the patient has angina but also to ask 
about atypical characteristics. Risk factor assessment 
can be divided into major, intermediate, and minor 
determinants (Table 1). These, along with the charac-
ter of the pain, can be used to place women in catego-
ries of likelihood of CAD. This stratifi cation makes 
testing for CAD more cost effective and informative. 
Risk factor assessment is more likely to predict CAD in 
women (54.5% of cases, compared with 39.3% of cases 
in men). Stronger predictive value exists, particularly 
in younger women with risk factors.

 B. Evaluate a baseline electrocardiogram (ECG) before 
conducting other tests in women. Because exercise 
tolerance testing (ETT) in women may be fl awed by 
false-positive results, having a normal resting ECG 
improves the diagnostic yield of testing. If the resting 
ECG is abnormal, with left ventricular hypertrophy, 
bundle branch block, or an early J point elevation, it 
may increase the likelihood of a false-positive result, 
and therefore an imaging ETT may be the most cost-
effective test in this group. The use of stress echocar-
diography as an initial test in all women with chest pain 
has been proposed as a cost-effective approach, achiev-
ing a diagnostic accuracy similar to that of stress thal-
lium ETT. Stress echocardiography is less costly than 
stress thallium ETT but is technically demanding for 
the average echo laboratory and thus may not be 
widely available.

 C. High likelihood of disease or defi nite angina is pre-
dicted by two or more major determinants or by one 
major plus more than one intermediate or minor de-
terminant. This group of women has a pretest likeli-
hood of CAD of 80%. In this group, ETT without im-
aging is the initial test of choice (unless the patient has 
clinical characteristics other than being female that 
necessitate imaging). Studies show that 60%–75% of 
women in this group had signifi cant CAD at angiogra-
phy, and 29%–53% had multivessel disease. The speci-
fi city of ETT in this setting is 57%, with a sensitivity of 
80%. Women with single-vessel disease may be missed 
by ETT; only 43% of them will have abnormal fi ndings. 
When following women with characteristics suggestive 
of angina, remember that single-vessel disease is more 
common in women than in men. Nonetheless, despite 
its limitations, a maximal negative ETT should not 
be overlooked, because it largely rules out exercise-
induced ischemia associated with multivessel disease. 
If symptoms persist despite a negative maximal ETT, 
raising concern of single-vessel disease, stress echocar-
diography or pharmacologic stress echocardiography 
may be appropriate. This technique has a sensitivity 
and specifi city of 80%–90% for single-vessel disease in 
women.

 D. The most cost-effective approach in women with typi-
cal angina and a normal baseline ECG is ETT. Women 
in this group are unlikely to have false-positive results, 
and the likelihood of false-negative results is much less 
than in their male counterparts if they achieve maximal 
heart rate. Imaging ETT increases the cost of this test 
and adds little clinically useful information.

Table 1  Risk Factor Determinants of Coronary Artery 
Disease in Women with Chest Pain

Major
Typical angina
Postmenopausal status
Diabetes (twice the risk of CAD of male diabetic patients)
Peripheral vascular disease
Intermediate
Hypertension
Smoking, especially in premenopausal women
Lipid abnormalities, including high-density lipoprotein !35 mg/dl and 
triglycerides "400 mg/dl
Minor
Age "65 years
Central obesity (waist/hip ratio "0.85 or waist "38 cm)
Sedentary lifestyle
Family history of CAD (2.8 times increase in relative risk of nonfatal 
myocardial infarction and 5 times increase in CAD)
Other risk factors (hemostatic, psychosocial)

(Continued on page 594)
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 E. If the ETT is negative, the patient can be followed 
closely. A decision about management may be diffi cult 
for the woman with a positive test result. The literature 
holds convincing evidence of the gender differences in 
further testing after a positive ETT result. It is unclear 
whether this gender difference represents patient 
preference (women perceive their risk of heart disease 
as low); physician perception of the “benign” nature of 
CAD in women, based on the Framingham and CASS 
studies; or overtreatment of men. A woman should be 
referred for coronary angiography for the same reasons 
as her male counterpart (i.e., unstable angina or mark-
edly positive ETT at low workload). Some advocate 
angiography for women with a positive ETT at high 
workload. Some studies show a higher incidence of 
cardiac events in women regardless of initial ETT re-
sponse: 14.3% of women with an abnormal ETT result 
will have a cardiac event, versus 6% of men with a 
positive ETT. Because most of the coronary events 
occurred in patients who did not undergo revascular-
ization procedures, one can make an excellent case for 
complete evaluation and treatment, including cathe-
terization, for all women with positive tests. This strat-
egy may actually be of greater benefi t to women than 
similar care is to men.

 F. Moderate likelihood of disease is predicted by one ma-
jor or by multiple indeterminate and minor determi-
nants. This group has the widest pretest probability of 
CAD, ranging from 20%–80%. Most women in actual 
practice are in this category. The prevalence of CAD in 
this group is about 30%–40%, with 4%–22% having 
multivessel disease. These women clearly need further 
examination, but the best test to use is unclear. The 
sensitivity and specifi city of routine ETT in this group 
are about 65%. Therefore, a test result has a reasonable 
chance of being either a false positive or a false nega-
tive. Because this may not add to the diagnostic cer-
tainty, it may be more prudent to proceed with either 
a thallium/sestamibi ETT or stress echocardiography. 

Although the sensitivity of these tests does not add 
signifi cantly to the ETT, the addition of imaging im-
proves specifi city in women to 80%–90%. In particular, 
stress echocardiography may dramatically improve the 
sensitivity and specifi city for single-vessel disease.

 G. Women with nonischemic pain are in the lowest risk 
group, with "20% likelihood of CAD. This group is 
defi ned as those with no major determinants, no or one 
intermediate determinant, and two or fewer minor 
determinants. On further analysis, the nonischemic 
pain group will have a 2%–7% incidence of CAD and 
virtually no multivessel disease. Because of the low 
prevalence of signifi cant disease in this group, any test 
that might show an abnormality is of little value, or 
more likely a false positive. Look for noncardiac causes 
of pain (e.g., cholecystitis, gastroesophageal refl ux, 
chest wall pain, pulmonary etiologies, or anxiety) in 
this group before proceeding with evaluation.

 H. If the patient continues to have symptoms that limit 
her lifestyle, further evaluation with imaging, ETT, or 
even angiography may be needed to refute or confi rm 
the existence of CAD, particularly in postmenopausal 
women.
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URINARY TRACT INFECTION IN WOMEN
Michael D. Katz, PharmD

 A. Patients with lower urinary tract infection (UTI) or 
cystitis complain primarily of dysuria. Frequency, noc-
turia, urgency, and suprapubic tenderness also may be 
present. About one third of patients with only lower 
tract symptoms have an occult renal infection. Patients 
with overt upper tract infection or acute pyelonephritis 
usually have fl ank, low back, or abdominal pain; fevers; 
chills; malaise; and nausea and vomiting. Concomitant 
lower tract symptoms also may be present.

 B. Individuals with pyelonephritis (PN) often can be suc-
cessfully treated as outpatients. However, patients with 
nausea and vomiting who are unable to take oral fl uids 
and medications should be hospitalized. Enterobacte-
riaceae are the most common pathogens associated 
with acute pyelonephritis. A wide variety of antimicro-
bial regimens is available. Initial outpatient therapy 
may include trimethoprim/sulfamethoxazole (TMP/
SMX), a cephalosporin, or a fl uoroquinolone. The con-
ventional IV regimen of ampicillin and gentamicin is 
effective, although TMP/SMX, fl uoroquinolones, and 
cephalosporins also may be considered. The initial 
choice of therapy must be based on the most likely 
organisms present and local susceptibility patterns. 
Defi nitive therapy must be guided by results of culture 
and sensitivity tests.

 C. In patients with acute cystitis, certain risk factors in-
crease the chance of an occult renal or complicated 
UTI. Such risk factors include nosocomial infection, 
pregnancy, known urinary tract abnormality or stone, 
indwelling catheter or recent instrumentation, previ-
ous relapse after therapy for UTI, previous UTI before 
12 years of age, acute PN or more than three UTIs in 
the past year, symptoms for !7 days before therapy, 
recent antibiotic use, diabetes, and other immunosup-
pressing conditions. Treat patients with one or more of 
these risk factors as having an upper tract infection.

 D. In acute, uncomplicated cystitis, 3-day antibiotic ther-
apy can be given without obtaining a culture. Seven-day 
regimens are effective but are associated with a higher 
incidence of adverse drug reactions, noncompliance, 
and increased cost. Highly effective 3-day regimens 
include TMP/SMX 160 mg/800 mg twice daily, amoxi-
cillin/clavulanate 500 mg/125 mg every 12 hours, cipro-
fl oxacin 250 mg every 12 hours, and norfl oxacin 400 mg 
every 12 hours. Because of widespread Escherichia 

coli resistance, ampicillin/amoxicillin alone may not be 
as effective as other regimens. Studies with cephalospo-
rins in 3-day regimens have shown confl icting results. 
Posttherapy urine cultures are needed only in patients 
with persisting symptoms, complicating factors, or 
pregnancy. In patients who are pregnant, or whose 
pregnancy status is unknown, nitrofurantoin is the pre-
ferred agent.

 E. Sexual intercourse and use of diaphragms or spermi-
cide use alone have been associated with an increased 
risk of UTI. Urination after intercourse may reduce 
the frequency of relapse. Postcoital antibiotic therapy 
also is effective. Regimens include TMP/SMX 1/2 SS 
tablet, cephalexin 250 mg, or nitrofurantoin 50 mg 
within 2 hours after intercourse. Discontinuing use of 
a diaphragm for contraception also may reduce the 
frequency of relapse.

 F. In patients with dysuria, a positive urine culture is 
considered to be !102 CFU/ml growth. Treat patients 
with a positive culture for 7–14 days. In acute cystitis, 
!90% of cases are caused by E. coli and other Entero-
bacteriaceae, Staphylococcus saprophyticus, and En-
terococcus. Unless a highly resistant pathogen is pres-
ent, an inexpensive agent, such as TMP/SMX, should 
be adequate. Reserve more expensive agents, such as 
the fl uoroquinolones, cephalosporins, and amoxicillin/
clavulanate, for resistant infections.

 G. In patients with frequent recurrences, chronic sup-
pression can reduce this frequency by 95%. Many 
regimens have been evaluated. If possible, choose 
the least toxic, least expensive agent. Effective 
daily regimens include nitrofurantoin 50–100 mg, 
TMP/SMX 40–80 mg/200–400 mg, and trimethoprim 
100 mg. Thrice-weekly administration of TMP/SMX 
40 mg/200 mg also has proved effective. Cranberry 
juice, 300 ml/day, has signifi cantly reduced bacteri-
uria in postmenopausal women.
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BREAST MASS
Laurie L. Fajardo, MD

Breast cancer is the most common malignancy and the 
second leading cause of cancer-related death among U.S. 
women. The most effective means for diagnosing early 
breast cancer is screening mammography in combina-
tion with physical examination. Nonpalpable breast lesions 
(detectable only by mammography) may represent small, 
early, and potentially curable cancers. Because mam-
mography cannot provide a specifi c diagnosis for breast 
lesions, biopsies are often required to determine whether 
a mass is benign or malignant. More than 1 million breast 
biopsies are performed in the United States annually; 
11%–36% of biopsies performed for mammographically 
identifi ed nonpalpable abnormalities are positive. The 
use of percutaneous fi ne needle aspiration (FNA) or 
core needle biopsy (CNB) for palpable breast masses, or 
stereotactic- or sonography-guided CNB for nonpalpable 
masses, may reduce the expense and morbidity associated 
with the diagnostic workup of breast lesions and decrease 
the number of open breast biopsies for benign lesions (see 
also Gynecomastia, p 162).

 A. Needle aspiration of breast masses that feel benign 
should be a routine part of the evaluation of breast 
masses. It is safe, is cost-effective, and immediately 
helps distinguish cystic from solid masses. It can be 
performed with an 18- to 22-gauge needle with local 
anesthesia. Nonbloody fl uid can be discarded without 
being sent to the laboratory for pathologic study. A 
persistent mass or bloody fl uid mandates excisional 
biopsy to rule out malignancy.

 B. Diagnostic mammography is indicated (1) for breast 
signs or symptoms (pain, mass, discharge, thickening, 
skin or nipple retraction, nipple eczema), (2) before 
breast surgery (biopsy, augmentation, reduction), 
(3) as routine follow-up of a patient with previous 
breast cancer (all remaining breast tissue), and (4) for 
metastatic cancer of unknown primary site. Preopera-
tive mammography is performed (1) to characterize a 
lesion as obviously benign (lipoma, oil cyst, calcifi ed 
fi broadenoma) or malignant (to plan the surgical ap-
proach), (2) to determine the size and extent of the 
lesion for adequate excision and treatment selection 
(especially important in a patient for whom conserva-
tive surgery and irradiation are being considered be-
cause multicentric disease in the affected breast is a 
contraindication to this procedure), (3) to detect ad-
ditional lesions in the ipsilateral or contralateral 
breast, and (4) to obtain a baseline for comparison 

with follow-up mammography. It is important to rec-
ognize that mammograms may be negative even 
when breast cancer is obviously present. Thus a nega-
tive mammogram does not replace the need for bi-
opsy of a palpable mass.

 C. For palpable breast masses, percutaneous FNA or 
CNB can be performed with local anesthesia. To eval-
uate nonpalpable masses, CNB can be guided with 
stereotactic mammography or sonographic images. 
The accuracy of these procedures is !90%. If needle 
biopsy shows a breast mass to be benign, conservative 
follow-up with physical examination and mammogra-
phy can be instituted, obviating the need for further 
surgical intervention. If a needle biopsy is positive, 
surgical excision can be planned to cure or stage the 
patient with a single surgical procedure.

 D. Many authors have suggested that because of the pos-
sibility of a false-negative FNA, all palpable masses 
should undergo excisional biopsy. In one study using 
physical examination, mammography, and FNA fol-
lowed by excisional biopsy for confi rmation of pathol-
ogy, patients who had negative or benign fi ndings on all 
three clinical tests (physical examination, mammogra-
phy, and FNA) also had benign surgical pathologic 
conditions. This has led to the recommendation for 
clinical and mammographic observation rather than 
surgical excision when these criteria are fulfi lled.

 E. When breast malignancy is confi rmed histologically, a 
routine outpatient workup to exclude distant metasta-
sis is indicated. Complete physical examination, CBC, 
liver function tests (LFTs), and chest x-ray (CXR) are 
routinely performed. A preoperative bone scan is indi-
cated only if the patient has symptoms that are suspi-
cious for bony metastasis. CT of the liver is indicated 
only if the LFT results are abnormal. The AJC-UICC 
staging system for breast cancer has been modifi ed 
recently. Clinical staging includes careful inspection 
and palpation of the skin, breast, and lymph nodes 
(axillary, supraclavicular, and cervical) and pathologic 
examination of the breast or other tissues to establish 
the diagnosis of breast carcinoma. Pathologic staging 
includes data used for clinical staging, surgical resec-
tion, and a pathologic examination of the primary car-
cinoma. Pathologic staging can now be performed if 
the primary tumor is removed with no growth tumor in 
the margins and, in addition, if at least the lowest level 
(1) of axillary lymph nodes is resected, rather than all 
three levels.
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ADJUVANT THERAPY CHOICES 
IN BREAST CANCER

Alexi Wright, MD, and Ann Partridge, MD, MPH

Adjuvant systemic treatment refers to chemotherapy, endo-
crine therapy, or biologic agents given with curative intent 
in addition to local treatment for breast cancer (i.e., surgery 
with or without radiation). The goal is to eliminate clinically 
occult micrometastatic disease that might result in disease 
recurrence. Systemic treatment given before defi nitive sur-
gery, often done in the setting of locally advanced disease, is 
termed neoadjuvant therapy.

 A. Decision making: The decision to use adjuvant therapy 
requir es balancing a patient’s risk of disease recur-
rence, expected benefi ts from systemic therapy, and 
toxicities associated with treatment. Important 
prognostic features include age, medical comorbidi-
ties, histologic subtype, tumor size, tumor grade, an-
giolymphatic invasion, number of lymph nodes in-
volved, and hormone receptor and human epidermal 
growth factor receptor 2 (HER2) status. A validated 
computer-based algorithm, Adjuvant! Online (www.
adjuvantonline.com), estimates a patient’s 10-year risk 
of recurrence and mortality based on these factors 
(except HER2) and estimates the impact that adjuvant 
treatments will have. Increasingly, oncologists are in-
corporating information from genomic tests (e.g., 
Oncotype Dx) into prognostication and decision mak-
ing, particularly for patients with estrogen receptor-
positive (ER!) lymph node–negative disease.

 B. Chemotherapy: Overall, modern adjuvant chemotherapy 
reduces breast cancer mortality by approximately 50% in 
women "50 years and 33% in women 50–69 years of 
age. Benefi ts are greatest in patients with estrogen and 
progesterone receptor–negative tumors. In the United 
States, guidelines suggest consideration of adjuvant che-
motherapy for tumors equal to 1 cm or any tumor with 
lymph node involvement. Patients’ with high risk fea-
tures and tumors 0.6–1.0 cm should also consider treat-
ment. Conventional chemotherapy has signifi cant toxici-
ties, however, including alopecia, nausea, bone marrow 
suppression, cardiomyopathy, neuropathy, and hypersen-
sitivity reactions. Recent evaluations using genomic test-
ing suggest that some patients may be spared the toxicity 
of chemotherapy even when conventional prognostic 
factors suggest higher-risk disease.

There are many different regimens to choose from 
because no combination of chemotherapy has been 
shown to be superior in all situations. In the United 
States, anthracycline-containing regimens (doxorubicin 

and cyclophosphamide, or “AC”-type regimens) have 
conventionally formed the backbone of adjuvant treat-
ment. A large meta-analysis showed that these regi-
mens lower the annual odds of recurrence and death 
signifi cantly more than cytoxan methotrexate 5-fl uoracil 
(CMF). The addition of paclitaxel is associated with 
a further reduction in the risk of disease recurrence 
and death (by 17% and 18%, respectively). Treatment 
schedules also matter in this setting; patients following 
an AC-type treatment with paclitaxel in a “dose-dense 
fashion,” every 2 weeks, have better outcomes than 
those treated every 3 weeks. Recent evidence suggests 
that docetaxel and cyclophosphamide (or “TC”) che-
motherapy is an effective alternative regimen that 
avoids the risk of cardiotoxicity associated with anthra-
cyclines.

 C. Endocrine therapy: Adjuvant hormonal therapy bene-
fi ts patients who have hormone receptor–positive 
(HR!) tumors, including tumors that are ER! or 
progesterone receptor positive (PR!), but not patients 
with hormone-resistant tumors. In women with HR! 
disease, adjuvant tamoxifen decreases the annual odds 
of recurrence and death (by 39% and 31%, respec-
tively) independent of age, menopausal status, lymph 
node involvement, or the use of adjuvant chemother-
apy. Premenopausal women with HR! breast cancers 
should receive tamoxifen for at least 5 years, and ongo-
ing studies are evaluating the risks and benefi ts of 
the addition of ovarian suppression or extended dura-
tion of tamoxifen. In recent years, several prospective 
randomized trials have shown increased disease-free 
survival and lower rates of ipsilateral, contralateral, and 
metastatic breast cancer in postmenopausal women 
treated with aromatase inhibitors (e.g., letrozole, anas-
trozole, and exemestane) compared to tamoxifen. Ex-
tended treatment with letrozole after 5 years of tamox-
ifen has also been shown to further improve these 
results, but the optimal duration of aromatase inhibitor 
treatment and sequence of therapy (i.e., when and 
whether to include tamoxifen) is under active investi-
gation. All endocrine therapies are associated with 
menopausal symptoms, including hot fl ashes and night 
sweats. Tamoxifen confers an additional increased risk 
of uterine cancer and deep venous thrombosis, whereas 
aromatase inhibitors are associated with vaginal dry-
ness, musculoskeletal symptoms, osteoporosis, and a 
higher risk of bone fracture.

(Continued on page 602)
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 D. Biologic agents: Nearly one fi fth of breast cancers 
overexpress HER2, a cell surface tyrosine kinase re-
ceptor, which is associated with a poor prognosis unless 
treated with trastuzumab, a humanized, monoclonal 
antibody. Two parallel trials, analyzed together, showed 
a dramatic reduction in disease recurrence and death 
(by 52% and 33%, respectively) associated with 1 year 
of treatment with trastuzumab following an anthracy-
cline-based chemotherapy regimen. Other trials have 
tested trastuzumab in patients treated with a variety of 
chemotherapeutic regimens and have confi rmed sig-
nifi cantly improved disease-free survival. Treatment 
with trastuzumab is associated with up to a 4.1% risk of 
severe cardiomyopathy, so concurrent treatment with 
anthracyclines should be avoided, and patients should 
be closely monitored for signs of cardiac dysfunction. 
Other novel biologic therapies, including lapatinib and 
bevacizumab, are currently under active investigation 
in women with early breast cancer.
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NIPPLE DISCHARGE
Homeira Baghdadi, MD

 A. Although nipple discharge is more commonly associ-
ated with benign than malignant lesions, cancer needs 
to be ruled out as the cause. As an initial step a careful 
medical history and examination is of paramount im-
portance. To be signifi cant, any type of nipple dis-
charge should be true, spontaneous, persistent, and 
nonlactational. Question the patient for any medica-
tion, recent pregnancy, and evidence of amenorrhea. 
Pharmaceuticals that can cause galactorrhea include 
estrogens, phenothiazines, opiates, tricyclic antide-
pressants, dopamine antagonists, and many others by 
different mechanisms.

There are seven basic types of nipple discharge. 
Milky, multicolored, and purulent secretions are treated 
medically except for an abscess concomitant with a puru-
lent discharge that requires surgical drainage. The re-
maining four types are yellow or serous, pink or serosan-
guineous, bloody or sanguineous, and clear or watery. 
These four types can be the result of cancer and often 
require surgery to obtain tissue for histologic study.

 B. It is important to differentiate between galactorrheal 
and nongalactorrheal discharge. Galactorrhea may oc-
cur bilaterally or unilaterally. Secretions may be thick 
or thin, or pure white or close to colorless, or they may 
have a grayish or greenish hue. Fat stain is highly sensi-
tive for determining presence of milk. Galactorrhea 
usually is of hormonal or pharmacologic origin. Mea-
sure serum prolactin and thyroid-stimulating hormone 
(TSH) in all patients with galactorrhea. If prolactin is 
elevated, obtain an MRI to determine whether the 
patient has a pituitary mass. If the prolactin and TSH 
are normal, follow the patient yearly or as indicated 
clinically. Human growth hormone (GH) binds to and 
activates prolactin receptors and GH receptors. Thus, 
galactorrhea may be an early sign of acromegaly. If 
clinically warranted, obtain a GH measurement. If the 
TSH is high, evaluate the patient for hypothyroidism. 
Patients with galactorrhea caused by hypothyroidism 
may have normal, high normal, or moderately elevated 
concentrations of prolactin. The majority of women 
with galactorrhea do not have an underlying, patho-
logic cause. At least half of women who have ever lac-
tated can have galactorrhea at some time in their lives. 
Moreover, women who manipulate their breasts, or 
whose partners do so, can also experience galactor-
rhea. When galactorrhea is bilateral, a neoplastic pro-
cess is particularly unlikely. Therefore, galactorrhea 

rarely requires treatment, unless an underlying cause 
is identifi ed.

 C. In patients with nongalactorrheal discharge, fi rst per-
form a careful and thorough breast examination. Pal-
pation of a mass requires immediate and complete 
evaluation to rule out a malignant process. If no mass 
is palpable, consider cytology and mammography. Al-
though a mass usually is present when the discharge
 is caused by cancer, there is no palpable mass in 13% 
of cancers with nipple secretions. Do not rely solely 
on the cytology of the discharge. There is a reported 
18% false-negative rate and 2.6% false-positive rate 
with standard cytology alone. Mammography has a 
9.5% false-negative rate and 1.6% false-positive rate 
for detecting cancer in patients with a nipple dis-
charge. The ability of soft-tissue mammography to 
identify and localize intraductal papillomas is limited. 
A number of authors have suggested that galactogra-
phy (a contrast mammogram obtained by injecting a 
radiopaque dye into the discharging duct) is the diag-
nostic procedure of choice for nipple discharge. It is 
better than soft-tissue mammography in its ability to 
visualize and localize small intraductal papillomas. 
However, its ability to differentiate benign from malig-
nant lesions is limited, and it is a time-consuming 
procedure that can be uncomfortable to the patients. 
Because diagnostic tests are not 100% accurate, surgi-
cally signifi cant discharges should be evaluated with 
biopsy and histologic tissue examinations. Although 
rare, a watery discharge must be considered with con-
cern. There is an increasing likelihood of cancer when 
the discharge is (in order of increasing frequency) se-
rous, serosanguineous, sanguineous, or watery; when it 
is accompanied by a lump; when there are adverse 
cytologic and mammographic fi ndings; and when the 
patient is !50 years of age.
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ABNORMAL PAP SMEAR
Hugh S. Miller, MD

The decline in cervical cancer from the fi rst to the seventh 
most common cancer among women in the United States 
is directly attributable to the use of screening Pap smears. 
The Pap smear is both sensitive and specifi c for pathology 
of the genital tract, including the vagina, cervix, uterus, and 
occasionally, even fallopian tubes and ovaries. The Bethesda 
System (TBS) was adopted in 1988 (revised in 1991) in an 
attempt to establish national standards for an industry that 
had been heavily criticized for its lack of standards and in-
adequate quality assurance. Its creation established the cy-
topathology report as a medical consultation and displaced 
the former Papanicolaou classifi cation. With TBS cytopa-
thologists must fi rst determine the adequacy of the sample 
and then distinguish among infl ammatory, infectious, and 
neoplastic processes. TBS adopted two new terms, low- and 
high-grade squamous intraepithelial lesions (SIL), to replace 
the previous terminology, exclusive of invasive carcinoma. 
Some cytopathologists may still use the former classifi ca-
tions of dysplasia, cervical intraepithelial neoplasia (CIN) 
1–3. The new descriptive nomenclature, which includes the 
classifi cations of atypical squamous cells of undetermined 
signifi cance (ASC-US) and low-grade squamous intraepi-
thelial lesion (LSIL), has caused management controversy 
equal to that of the previous system.
 A. Cervical cytopathology is strongly associated with sex-

ual activity and human papillomavirus (HPV) infec-
tion, which is considered a sexually transmitted disease 
(STD). A complete gynecologic history, including STD 
history, age at fi rst coitus, number of sexual partners, 
use of tobacco products, and previous abnormal cervi-
cal cytopathology with concomitant diagnostic proce-
dures and treatment, is important in the evaluation of 
a patient with an abnormal Pap smear.

 B. Evaluation of the female genital tract requires the best 
illumination and the proper size and shape of speculum 
to optimize visualization. Initially, examine the unpre-
pared vulvar, vaginal, and cervical epithelium for whit-
ish patches, growths, or ulcerations. Remember that 
the use of bactericidal or bacteriostatic lubricants com-
promises the culture and cytopathology results. Cervi-
cal friability, with or without an associated lesion, can 
represent an infectious condition or a neoplastic one. 
When a Pap smear is judged unsatisfactory, it usually is 
because of either the absence of endocervical cells or 
drying artifact. A properly obtained Pap smear contains 
exophytic and endophytic cervical cells to maximize 
the probability of sampling the transformation zone. A 

moistened cotton-tipped applicator and a spatula gen-
erally suffi ce. The endocervical brush collects a better 
endocervical sampling at an increased cost, with greater 
patient discomfort, and a higher risk of provoking 
bleeding that can obscure the cervical fi eld. HPV DNA 
identifi cation and cervicography are newer techniques 
developed to better identify patients at risk for invasive 
carcinoma by improving sensitivity and specifi city. Pap-
net and the ThinPrep Pap Test, a liquid-based test, are 
newer screening technologies that may replace the 
conventional Pap smear. An advantage of the liquid-
based Pap test is that it allows for “refl exive HPV test-
ing” if the result is ASC-US. If HPV is present in the 
sample, the patient can proceed directly to colposcopy 
and not have to undergo several repeat tests to confi rm 
the fi nding.

 C. Consider the fi nding of ASC-US in a “satisfactory” Pap 
smear in the context of the patient’s individual risk 
factors. For patients at risk or those with straightfor-
ward SIL, proceed with colposcopy and colposcopi-
cally directed biopsies. Loop electroexcision procedure 
(LEEP) has led some experienced colposcopists to col-
lect a surgical specimen for diagnosis simultaneous 
with defi nitive surgical treatment. Patients exhibiting 
primary ASC-US associated with HPV derive minimal 
benefi t from ablative therapy. Even many patients di-
agnosed with LSIL (60%) have spontaneous regression 
of their lesions without treatment. From the stand-
point of infectious disease, patients with identifi able 
lesions benefi t from ablative therapy, as do those with 
signifi cant dysplasia. Cryoablation is preferred, but 
various topical preparations, laser therapy, LEEP, and 
cold-knife conization continue to be used. Manage-
ment of patients with LSIL must be individualized to 
include the assessment of patient compliance with fol-
low-up. After each specifi c intervention, reassess the 
cervix at 4- to 6-month intervals for 2 years, or until 
there have been three consecutive negative Pap smears. 
Annual surveillance may then resume.

 D. Because abnormal Pap smears are strongly associated 
with HPV, consider other STDs in the evaluation of 
these patients. Cervicitis (see p 578) may be caused by 
more than one genital tract pathogen and may require 
collection of cultures and initiation of antibiotic ther-
apy. Recurrent dysplasia should prompt further assess-
ment of risk factors, such as smoking, chronic disease, 
and HIV status.
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 E. The cervix regularly rests in the posterior vaginal fornix, 
contributing to its exfoliated cells and those arising from 
the upper genital tract (endocervix, uterus, fallopian 
tube, and rarely, ovary). When normal endometrial or 
glandular cells are reported on the routine Pap smear, 
no further evaluation is needed. However, TBS allows 
a more precise characterization of the cell type and its 
morphology. In cases of atypical or neoplastic glandular 
cells, there is a high risk that a malignancy is present 
and further evaluation and treatment of the upper geni-
tal tract by an oncologic gynecologist is required.
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PREMENSTRUAL DYSPHORIC DISORDER
Jessica Byron, MD

 A. More than 40% of women experiencing cyclic men-
struation report premenstrual symptoms, ranging from 
negligible in many women to disabling in up to 15%. 
Many symptoms and signs have been described as part 
of premenstrual syndrome (PMS), including bloating, 
edema, weight gain, breast pain, acne, appetite changes, 
headaches, joint pain, diarrhea, constipation, anger or 
irritability, increased interpersonal confl icts, anxiety, 
aggression, depression, lethargy, fatigue, sleep disor-
der (hypersomnia, insomnia), diffi culty concentrating, 
and restlessness. None of these symptoms is pathogno-
monic. It is the cyclic occurrence of symptoms begin-
ning near or after ovulation and resolving soon after 
the onset of menses that is of diagnostic signifi cance. 
In addition, the premenstrual changes must be signifi -
cant enough to interfere with work, school, or usual 
social activities or relationships with others. The role of 
ovarian steroids, prolactin, prostaglandins, mineralo-
corticoids, neurotransmitters, endogenous opiates, vi-
tamin and mineral defi ciencies, and psychological fac-
tors is unclear.

 B. Diagnostic evaluation of PMS involves clinical evalua-
tion and review of the patient’s prospective daily chart-
ing of the timing, type, and rating of severity of symp-
toms for at least two menstrual cycles. Take a medical 
history to rule out cardiac, renal, or thyroid disease, 
collagen vascular disease, and diabetes. Also exclude 
other problems, including anemia, breast disease, dys-
menorrhea, endometriosis, perimenopausal changes, 
or premenstrual exacerbation of allergies, arthritis, 
asthma, diabetes, irritable bowel syndrome, migraine, 
and seizure disorders. Determine whether the patient 
has premenstrual dysphoric disorder (PMDD), which 
affects 5%–10% of normally cycling women. Many 
women with severe PMS meet the diagnostic criteria 
for PMDD. PMS/PMDD must be differentiated from 
other psychiatric disorders (anxiety, depression, eating 
or personality disorders) because these disorders also 
cause symptoms in the follicular phase. Perform physi-
cal examination and laboratory testing as needed. 
Investigators have been unable to document specifi c 
changes in hormone levels, prolactin, aldosterone, en-
dorphins, and glucose tolerance. There are no labora-
tory tests to diagnose PMS.

 C. It is essential to review the patient’s daily symptom 
chart, which has tracked symptoms for two complete 

menstrual cycles. A variety of forms are available. One 
way is to ask the patient to list the symptoms that affect 
her most. The checklist is started on the fi rst day of the 
period and each evening the symptoms are rated on a 
scale of 0–4 (0 ! symptom is absent; 4 ! symptom is 
severe and patient cannot function). At least fi ve symp-
tom scores during the luteal phase must show a marked 
change from scores in the follicular phase for PMS 
to be diagnosed. For severe PMS and PMDD, the 
questionnaire developed by Endicott and Harrison is 
helpful.

 D. Review of treatment research fails to demonstrate 
consistently effective therapy, and the rate of re-
sponse to placebo appears to be 50%. Numerous 
treatments have been advocated. Initial interventions 
are education and support, stress reduction, healthy 
nutrition, and regular exercise. Many women are re-
assured by chart review and can plan their schedules 
according to symptom severity, use relaxation exer-
cises, join a support group, or participate in an exer-
cise program to relieve stress. Eating complex carbo-
hydrates (whole grains, beans, fresh fruits, vegetables) 
and low-protein foods and tapering caffeine intake, 
especially during the luteal phase, may diminish 
symptoms but effi cacy remains unproved. Neither 
natural progesterone (in suppository or micronized 
oral preparations) nor synthetic progestins are effec-
tive for PMS.

 E. Offer medical treatment or referral to women who 
meet the diagnostic criteria for PMDD. Consider pre-
scribing a selective serotonin reuptake inhibitor (SSRI) 
if there are symptoms of PMDD or if PMS is severe 
and symptoms include psychosocial diffi culties. When 
SSRIs do not work, an anxiolytic agent may be the next 
choice. Anovulation therapy with oral contraceptives 
(OCPs), danazol, and gonadotropin-releasing hormone 
(GnRH) agonists (goserelin acetate, leuprolide acetate, 
nafarelin acetate) can relieve symptoms of severe 
PMS, but unpleasant side effects are common and lead 
to discontinuance. OCPs appear to relieve PMS symp-
toms in about one third of women. Consider further 
evaluation or referral when the diagnosis is uncertain, 
another medical or psychiatric disorder is suspected, 
the patient is a risk to herself or others, or standard 
dosages of medications are ineffective in reducing 
symptoms.
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CONTRACEPTIVE CHOICES
Ana Maria López, MD, MPH, FACP

The decision to conceive or not to conceive is a compli-
cated one, dependent on multiple factors. It also is one in 
which many patients request physician participation. To 
facilitate this process, the physician must be well versed 
in biologic factors that may infl uence this decision and 
must be sensitive to patient concerns. Biologic factors that 
affect contraceptive choice include age, tobacco use, his-
tory of pelvic infl ammatory disease (PID), and history of 
cardiovascular disease. Important patient issues that must 
be clarifi ed include plans for future fertility, current sexual 
lifestyle, impact of unplanned pregnancy, history of com-
pliance, and role of partner in birth spacing. Patients of-
ten have questions about effi cacy (Table 1), safety, cost, 
and noncontraceptive benefi ts and the need to access the 
health care system to obtain or continue use of a specifi c 
birth control method (BCM). By applying active listening 

skills to the patient-physician interaction, the physician can 
help the patient make an informed choice.
 A. Vasectomy is simple, inexpensive, and safe but does not 

confer immediate sterility. Sperm usually are not pres-
ent after 25 ejaculations, but this can be confi rmed only 
by microscopic examination of the semen. Although 
antibody formation to sperm has been noted after va-
sectomy, clinically adverse implications have not been 
fully elucidated. Bilateral tubal ligation (BLTL) is the 
most common BCM in the world. It is an outpatient 
procedure with a lower mortality rate than childbirth 
(3:100,000 versus 14:100,000). If BLTL fails, the risk of 
ectopic pregnancy is increased. Vasectomy and BLTL 
may be reversed by microsurgical techniques. The suc-
cess of reversals is inversely related to the amount of 
tissue originally damaged. Patients must be counseled 
that these are permanent BCMs and that their poten-
tial reversibility does not guarantee fertility.

 B. Combination oral contraceptives (OCs) are second only 
to BLTL as the most common BCM in the world today. 
OCs were the fi rst BCM to separate contraceptive use 
from sexual activity. They contain either estrogen and 
progesterone in fi xed or variable combination or proges-
terone alone, the “mini-pill.” The latter contains low-
dose progesterone and is an option in women for whom 
estrogen is contraindicated (e.g., older women with car-
diovascular risk factors) or in women who are lactating. 
Its effi cacyis less than that for the combination OCs. In 
the former, the estrogen and progesterone hormone 
combination may be fi xed (monophasic) or variable 
(phasic). In phasic preparations, the pills within a pack 
contain variable doses of the progestin and occasionally 
of the estrogen to decrease the overall hormonal doses 
while maintaining contraceptive effects and decreasing 
metabolic side effects.

OCs act by preventing ovulation. If ovulation should 
occur, implantation is prevented by changes in the 
cervical mucus and endometrium.

Patients should be instructed to start the pack of pills 
at the onset of the menses or on the fi rst Sunday after 
the start of menstruation. Contraceptive effi cacy requires 
about 2–4 weeks to develop. During these initial fi rst few 
weeks another BCM should also be used. In a 28-day 
pack, 21 pills contain active hormone preparation and 
7 are placebo pills that serve to facilitate daily pill taking. 
Some packs containing 21 pills and no placebos are avail-
able in some brands. If a pill is missed, the woman 
should take one pill every 12 hours until all the forgotten 
pills have been taken. A back-up BCM is advised for 

Effectiveness

BCM Theoretical (%)† Typical (%)‡

Vasectomy 99.9 99.85
BLTL 99.8 99.6
Norplant 99.96 99.96
Depo Provera 99.7 99.7
OCs
Combined 99.1 97
Mini-pill 99.5 80
IUD
Cu-T 380A 99.2 97
Progestasert 98.0 93
Condom 98 88
Diaphragm 96 82
Cervical cap 94 82
Sponge
Parous patient 91 72
Multiparous patient 94 82
Spermicides 97 80
Fertility awareness methods
Calendar 90 80
With BBT, postovulation 
 coitus only

98 97

Lactation
Breast feeding on demand with 
 amenorrhea, fi rst 6 months 
 postpartum

99 96

Chance 15 15

*Based on data in Hatcher et al, Trussel et al (1987), and Trussel 
et al (1990).
†Theoretical effectiveness attempts to predict the percent of 
contraceptive failures expected among couples using the BCM 
perfectly, consistently, and correctly for an entire year.
‡Typical effectiveness attempts to predict the percent of contraceptive 
failures expected among typical couples using the BCM for an entire year.

Table 1.  Contraceptive Effectiveness in First Year 
in the United States*

(Continued on page 611)
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the remainder of the month. If three or more pills are 
missed repeatedly, another BCM should be considered. 
In the case of the mini-pill, even a 3-hour delay in pill 
taking may result in compromised antifertility activity; 
therefore a back-up BCM is recommended for 48 hours 
for such a delay. Patients should be counseled that OCs 
only prevent pregnancy, not sexually transmitted dis-
eases. Condoms are still needed to prevent sexually 
transmitted diseases while one is taking OC.

Absolute contraindications to OC use include history 
of thrombophlebitis or thromboembolic events, ciga-
rette smoking (1 pack/day or more), and age "35 years; 
hypertension; history of estrogen-dependent malig-
nancy, such as breast or endometrial cancer; undiag-
nosed abnormal vaginal bleeding; and impaired liver 
function with history of cholestatic jaundice with prior 
pill use or with pregnancy or history of hepatic adeno-
mas or carcinomas. Relative contraindications to OC 
use: smoker (1 pack/day or more) and history of mi-
graines, severe headaches, seizures, severe depression, 
hyperlipidemia, ovarian dysfunction, gallbladder dis-
ease, diabetes mellitus, gestational diabetes, melanoma, 
obesity (550% overweight), or lactation.

Estrogen-related side effects include nausea, breast 
tenderness, cyclic weight gain, thrombophlebitis and 

thromboembolic events particularly in smokers, leu-
korrhea, cervical ectopy, headaches, hypertension, and 
benign or malignant hepatic neoplasias. Progesterone-
related side effects include weight gain, depression, 
fatigue, decreased libido, acne, carbohydrate intoler-
ance, and hyperlipidemia. OCs should be prescribed 
after a thorough history and physical examination have 
been performed. Once the patient is placed on OC 
therapy, close follow-up is necessary.

Hormonal contraception is also available as a vagi-
nal ring (NuvaRing). This ring is inserted into the 
vagina and is removed after 3 weeks, allowing for 
menses to occur, before it is replaced again after one 
week. The ring contains ethinyl estradiol and etono-
gestrel. The principle advantage is that the patient 
does not need to remember to take daily pills, there-
fore increasing compliance.

With all the oral contraceptive methods and NuvaR-
ing, the option exists to avoid menses by taking pills 
continuously and omitting the 1 week off. Some prepa-
rations are marketed as such (Seasonale), but any prepa-
ration can be modifi ed to prevent menses. It is recom-
mended that if patients choose the continuous method 
of oral contraception, menses should be allowed to oc-
cur quarterly, by omitting pills (or the ring) for 1 week.



612

(Continued on page 614)

 C. Long-acting progestin-only contraceptives include 
Depo Provera. Norplant, the implantable progestin 
device, is no longer commonly used in this country 
since questions regarding its effi cacy were raised (and 
subsequently dismissed) in 2000. The advantage of 
these progestin-only methods is that the estrogen-
associated thromboembolic complications are avoided. 
Women most at risk for estrogen-related side effects 
are 35 years old or older, smokers, hypertensive pa-
tients, and those with a history of hypercoagulability. 
Progesterone-related side effects include increased 
low-density lipoprotein and decreased high-density li-
poprotein with increased carbohydrate intolerance, 
possibly leading to diabetes. These methods act by in-
hibiting ovulation, maintaining thick cervical mucus 
inhospitable to sperm, and producing thin atrophic 
endometrium subject to premature luteolysis. Depo 
Provera, “the shot,” consists of 150 mg of medroxypro-
gesterone given intramuscularly every 3 months. Al-
though women often experience irregular vaginal 
bleeding in the fi rst 12 months, the most common side 
effect after the fi rst year is amenorrhea.

 D. Intrauterine devices (IUDs) have a long history, but 
currently only two are available in the United States: 
Cu-T 380A and Mirena (a levonorgestrel-eluting IUD), 
with the former being more widely used. Cu-T 380A is 
FDA approved for 10-year use; however, Progestasert 
must be replaced every 5 years. IUDs are thought to act 
by inhibiting fertilization and implantation through lo-
cal foreign body infl ammation and because of the cop-
per or progesterone effect of producing an atrophic 
endometrium. IUDs are contraindicated in patients 
with a known history of PID or ectopic pregnancy. They 
are inserted at the time of a woman’s menses. Side ef-
fects for the copper IUD include menorrhagia, which 
may result in anemia; dysmenorrhea; and uterine per-
foration secondary to a wandering IUD. The Mirena 
IUD reduces menstrual bleeding and is ideal for 

patients who have heavy vaginal bleeding or for peri-
menopausal women who are experiencing dysfunc-
tional uterine bleeding. Instruct the woman to ascertain 
IUD placement by checking for the IUD string.

 E. Barrier methods require active patient participation. 
The diaphragm and cervical cap have been available 
for about 100 years and require fi tting by a health care 
practitioner. Diaphragm use requires spermicide ap-
plication before each episode of intercourse. It can be 
inserted up to 2 hours before intercourse and must 
remain in place 6–8 hours after coitus. Refi tting must 
take place after pregnancy, pelvic surgery, or weight 
change of 10 pounds or more. In the United States, the 
Prentif cap is the only cervical cap available. It is in-
serted no less than half an hour before intercourse 
with a small amount of spermicide within the dome 
and can remain in place for 72 hours. A 24-hour limit 
is recommended to decrease cervical irritation and risk 
of toxic shock syndrome (TSS). Repeated spermicide 
applications are not required. The cervical cap cannot 
be used during menses. The cervical sponge is no lon-
ger available in the United States but is available 
abroad. It does not require health practitioner fi tting 
and contains 1 gram of nonoxynol-9. It is available 
without a prescription and can be used continuously 
for 24 hours after moistening with tap water. All the 
aforementioned methods carry the risk of TSS. Sper-
micides can be used alone, although their effi cacy is 
greatest when used in combination with condoms. 
Noncontraceptive benefi ts of nonoxynol-9 include pre-
vention of STDs and PID. Condoms are the only male 
form of contraception. Problems with effi cacy are as-
sociated with improper use (i.e., not leaving a 1/2-inch 
reservoir at the tip or not withdrawing carefully im-
mediately after coitus). The Reality female condom 
has been developed and is commercially available. 
Recent studies in male contraception confi rm the con-
traceptive effi cacy of hormone-induced oligospermia.
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 F. Fertility awareness methods (FAMs) can be as effec-
tive as OCs in preventing pregnancy if used appropri-
ately, with intercourse restricted to the postovulatory 
period. Effi cacy is directly related to the use of mul-
tiple factors to detect fertility. Because of the com-
plexity of these factors, formal instruction is advised 
before attempting use for either contraception or con-
ception. Basal body temperature (BBT) is recorded 
daily to detect a temperature rise of 0.4°–0.8° F, indi-
cating ovulation. Cervical mucus also must be exam-
ined daily because wet, thin mucus (as opposed to 
thick, dry mucus) facilitates sperm mobility. A record 
of the length of the patient’s cycles is maintained. 
From this historical information and awareness that 
ovulation usually takes place 14 days before the onset 
of menses, a period of high-risk days can be defi ned. 
Some patients also note changes in cervical position 
and texture throughout the menstrual cycle. Finally, 
mittelschmerz (mid-cycle pain) is a sign of ovulation 
that some women consistently recognize. This method 
is not recommended for women who do not have 
regular periods.

 G. Worldwide, lactation is a successful BCM. Recent data 
reveal that breastfeeding on demand while remaining 
amenorrheic in the fi rst 6 months postpartum is 98% 
effective as a BCM. Unfortunately, most U.S. patients 
are unable or do not desire to breastfeed on demand 
for 6 months. During the fi rst 6 months of lactation, 
prolactin levels are high and inhibit ovulation. After 
this time, however, prolactin levels decline and ovula-
tion recurs. Because women cannot predict when 
ovulation will recur, lactation as a sole means of birth 
control is unreliable.

 H. Postcoital hormonal approaches include the use of 
levonorgestrel (0.75 mg every 12 hours for two doses) 
or ethinyl estradiol-levonorgestrel (100 mcg–0.5 mg 
every 12 hours for two doses) within 72 hours of the 
episode of unprotected intercourse: Postcoital IUDs 

have also been used. The Cu-T may be inserted up to 
5 days after intercourse; however, it is contraindicated 
in rape cases, in women with multiple partners, and in 
nulliparous patients. In prescribing postcoital OCs or 
IUDs, take care to screen for potential contraindica-
tions. Although these methods are part of clinical 
practice and are prescribed for postcoital contracep-
tion, the FDA has not approved their postcoital use, 
nor has it approved them for nonprescription avail-
ability. RU486 (mifepristone), a progesterone antago-
nist, 600 mg as a single dose, has been shown to 
be 100% effective in preventing pregnancy, even if 
taken up to 120 hours after coitus. It is widely used in 
Europe but is not approved for this purpose in the 
United States.
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USE OF ORAL CONTRACEPTIVES
Terra A. Robles, PharmD

Early studies found that oral contraceptives (OCs), which 
had a greater amount of estrogen, were associated with seri-
ous adverse outcomes. Today’s low-dose formulations retain 
effi cacy while minimizing side effects and have an overall 
lower risk of cardiovascular disease. OCs contain synthetic 
estrogens and progestins. They differ in dosage, propor-
tion of active ingredients, and prescribed regimens. Effec-
tiveness, safety, and patient acceptability are important in 
selection of OC products. Provide a product that offers 
the lowest effective dose of both hormones and minimizes 
side effects. Data are not available for determining which 
OC is “better”; cost considerations should be included in 
product selection.
 A. Before prescribing an OC, obtain a complete history, 

including history of previous contraceptive use and 
failures or adverse effects of previously used methods; 
menstrual history, focusing on patterns and problems; 
history of blood clots and tobacco use; gynecologic and 
obstetric history; family history of coagulopathy; and 
general medical history. Perform a complete physical 
examination in which risk factors are assessed and con-
traindications to OC use determined. Order appropri-
ate laboratory tests as necessary.

 B. Monophasic pills contain a constant estrogen and pro-
gestin dose. Biphasic products contain a constant dose 
of estrogen, with a lower progestin dose on days 1–10 
than on days 11–21. Triphasic pills have varied amounts 
of hormones; Ortho-Novum 777, Tri-Levlen, Tri-
Cyclen, and Triphasil have an increase of progestin 
at midcycle and end cycle; Tri-Norinyl has increased 
progestin only at midcycle. Ortho-Novum 777, Tri-
Cyclen, and Tri-Norinyl have fi xed amounts of estro-
gen; Triphasil and Tri-Levlen have increased estrogen 
at midcycle. These differences in triphasic pills are 
generally insignifi cant in most women who do not have 
specifi c problems or menstrual irregularities.

Ethinyl estradiol (EE) and mestranol are the two 
estrogen agents used in OCs. EE is pharmacologically 
active and mestranol is hepatically converted to EE. 
Progestins used in OCs include norethindrone, noreth-
indrone acetate, ethynodiol diacetate, dl-norgestrel, 
norethynodrel, levonorgestrel, desogestrel, and norges-
timate. Norethindrone acetate and ethynodiol diacetate 
are metabolized to norethindrone and offer no sig-
nifi cant advantage over norethindrone. dl-Norgestrel 

and levonorgestrel are isomers, levonorgestrel being 
the active component. Some studies suggest that 
dl-norgestrel has little pharmacologic activity, but 
others state that it prevents breakthrough bleeding 
(BTB) more effectively. Norgestrel, levonorgestrel, and 
desogestrel have the highest progestational effects. 
Norethynodrel has the highest estrogenic effects with 
all others having minimal to no estrogenic effects. The 
greatest androgenic effects are seen by norgestrel and 
levonorgestrel.

Estrogen is the major determinant for inducing in-
creases in blood pressure (BP); however, progestins 
also may be associated. Carbohydrate and lipid alterna-
tions are caused by the progestin component in OCs. 
Desogestrel, norgestimate, and low doses of norethin-
drone have little if any effects on carbohydrate me-
tabolism. Progestins decrease high-density lipoproteins 
(HDLs) and increase low-density lipoproteins (LDLs); 
estrogens have the opposite effect.

A back-up method of birth control is recommended 
with the fi rst cycle of OCs. Compliance is important 
for low-dose OCs because missed pills often lead to 
breakthrough ovulation.

 C. The American College of Obstetricians and Gynecolo-
gists states that nonsmoking healthy women aged 
35–44 years may continue using OCs. However, 
women with preexisting diseases that affect the car-
diovascular system should not use OCs. Use clinical 
judgment in deciding whether any woman with car-
diovascular disease risk factors (e.g., hypertension, 
diabetes mellitus, or hypercholesterolemia) should 
use OCs. Some studies of low-dose OCs show no in-
creased risk of cardiovascular complications; however, 
OCs are currently considered synergistic in increased 
risk, and each patient must be carefully evaluated for 
OC use. Follow and monitor patients closely, and of-
fer alternative contraceptive methods when indicated, 
especially for smokers !35 years of age.

 D. Progestin-only pills, or “mini-pills,” have lower effec-
tiveness than combination OCs (COCs) because ovula-
tion is not consistently inhibited. Progestin-only pills 
are taken every day of the month, without a break for 
withdrawal bleeding. Up to two thirds of users experi-
ence menstrual irregularities, BTB, and amenorrhea. 
Mini-pills also are used in lactating women.

(Continued on page 618)
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 E. There is some concern about infant exposure to estro-
gens. Some believe this exposure is not clinically sig-
nifi cant; others advocate waiting until an infant is 
weaned before instituting OC use. The pill may dimin-
ish the protein content and volume of breast milk. The 
FDA recommends deferring the use of OCs until a 
baby is weaned.

 F. Diabetic patients whose diabetes is controlled may 
take low-dose OCs. Products with norethindrone, 
desogestrel, or norgestimate are least likely to alter 
glucose tolerance. Pregnancy prevention needs to be 
weighted against the risk of pregnancy, and the risk of 
fetal malformations in poorly controlled diabetic preg-
nancies.

 G. ACHES is a mnemonic commonly used to help re-
member possible adverse effects of OCs: A, abdominal 
pain (gallbladder disease, hepatic adenoma, pancreati-
tis, blood clot); C, chest pain (pulmonary embolism, 
myocardial infarction); H, headaches (stroke, migraines, 
hypertension); E, eye problems (hypertension, stroke); 
S, severe leg pain (venous thromboembolism). COCs 
have relative estrogen dominance, and estrogen-related 
side effects can be expected to predominate. Familiar-
ization with symptoms of estrogen/progestin excess/de-
fi ciency will aid in OC adjustments. Symptoms of estro-
gen excess include nausea, breast tenderness, fl uid 
retention, cervical mucorrhea, and cyclic headaches, 
whereas estrogen defi ciency is suggested by early or 
midcycle BTB, increased spotting, and hypomenor-
rhea. Symptoms of progestin excess are increased ap-
petite, depression, fatigue, acne, diabetogenic effects, 
and decreased libido; symptoms of progestin defi ciency 
include late-cycle BTB, amenorrhea, and hypermenor-
rhea. An excess of both hormones can cause headaches, 
weight gain, and hypertension. Many symptoms occur-
ring in the fi rst cycle of OC use improve by the second 
or third cycle.

 H. Lowering the potency of OCs for greater safety 
has led to an increased incidence of BTB. BTB is com-
mon in the fi rst few cycles of OC use.

 I. Estrogens are conjugated in the liver and hydrolyzed by 
intestinal bacteria. Any drug that affects these two sys-
tems may lead to decreased OC effi cacy.

 J. The absence of withdrawal bleeding may be the result 
of insuffi cient endometrial development. Switching to 
an OC with greater progestin content may resolve the 
problem.

 K. An increase in BP may be seen even in normotensive 
patients. Increases can occur 1–36 months after initia-
tion of the OC. The risk is lower with low-dose OCs. 
Patients who are started on OCs should be checked for 
BP changes within the fi rst month. When hypertension 
is associated with an OC, it is reversible. Monitor any 
patient who develops hypertension while taking OCs 

closely for the development of OC-associated compli-
cations. A return to normal BP after discontinuation of 
OC may take 3–6 months.

 L. Breast tenderness usually is caused by cyclic fl uid re-
tention or growth of breast tissue. An OC with lower 
estrogenic activity or greater progestational activity or 
an OC with less estrogen and less progestin may allevi-
ate the tenderness. If tenderness persists, a progestin-
only pill may be tried.

 M. Nausea may occur often during the fi rst few cycles of 
OC use or may occur with the fi rst few pills of each cy-
cle. Many patients can prevent nausea by taking the pill 
with food or at bedtime. If nausea persists, an OC with 
lower estrogenic activity (as little as 20 $g in severe 
cases) may bring relief. Vomiting is rare. If vomiting oc-
curs within 2 hours after taking the OC, the dose should 
be repeated to ensure contraception.

 N. Weight loss and gain occur with equal frequency in OC 
users. Most weight changes are unrelated to OC use. 
However, estrogen can cause cyclic weight gain as a 
result of fl uid retention, and progestins can stimulate 
appetite and insulin release.

 O. There is an increased risk of stroke in OC users with a 
history of migraine. Cerebrovascular accident (CVA) 
must be ruled out in all OC users who have migraine 
headaches. Vascular (migrainelike) headaches gener-
ally do not improve with a change in OC; these pa-
tients need to consider alternative contraceptive 
methods. Headaches accompanied by fl uid retention 
(edema, breast enlargement, cyclic weight gain) may 
be caused by both estrogens and progestins. Prescribe 
an OC with lower estrogenic or progestational activity 
and follow the patient closely to ensure resolution of 
symptoms after one or two cycles.

 P. Depression may be caused by an excess of estrogen or 
progestin or by a defi ciency of estrogen. If switching to 
an OC with lower estrogenic or progestational activity 
does not alleviate the depression, the pill should be 
discontinued for three to six cycles and reevaluation 
performed at that time.
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FEMALE INFERTILITY
Lorna A. Marshall, MD

Infertility is failure to conceive after 1 year of unprotected 
intercourse. It is a common problem, estimated to affect 
8%–15% of married couples. Even before a couple is con-
sidered infertile, counseling should include a discussion 
of the menstrual cycle and appropriate timing of inter-
course. In general, intercourse should occur about every 
36–72 hours from 3–4 days before until 2 days after ovula-
tion. It is important that sperm be available before ovula-
tion. Ovulation usually occurs about 14 days before the 
subsequent menses or on about day 14 of a 28-day cycle. 
Encourage couples who wish to time intercourse more 
precisely to use prospective methods to detect ovulation, 
such as home ovulation predictor kits that detect a surge 
in luteinizing hormone (LH). Basal body temperature 
charts may identify the day of ovulation retrospectively, 
so they are not as useful in timing intercourse.

Considerable controversy remains about what consti-
tutes a basic and complete fertility evaluation. Cost-
effectiveness is an important part of the decision-making 
process because many insurance plans cover little or none 
of the evaluation and treatment of infertility. The current 
trend is to minimize testing and to move more quickly 
through a treatment plan. For example, laparoscopy was 
once a standard part of a fertility evaluation; now its con-
siderable expense is often avoided in favor of using 
resources for treatments, such as reproductive technolo-
gies. Often it is more cost-effective to refer the patient to 
a specialist before expensive testing is performed so that 
the remainder of the evaluation can be integrated into the 
overall treatment plan.
 A. The couple should be present for the initial fertility 

evaluation. Take a complete reproductive history of 
the female partner, including past and current men-
strual pattern, contraceptive use, sexually transmitted 
diseases (STDs), prior pregnancies, pelvic pain or dys-
menorrhea, in utero exposure to diethylstilbestrol, and 
past gynecologic procedures. Review medical and fam-
ily histories, use of medications, and coital pattern.

 B. A complete physical examination includes body habi-
tus, abnormal hair growth patterns, a careful thyroid 
examination, and exclusion of galactorrhea. Perform 
careful pelvic examination, ruling out pelvic masses. 
Tender nodularity in the posterior cul de sac or a fi xed 
uterus suggests endometriosis.

 C. Advanced age of the female partner (!35 years) is a 
strong risk factor for infertility. Initiate an evaluation 
after 6 months of unprotected intercourse and proceed 
more quickly than in younger women. Obtain a cycle 
day 3 follicle-stimulating hormone (FSH) level to pro-
vide information on the success of various therapies, 
and quickly perform a basic evaluation. Consider an 
early referral to a specialist. Many women !40 years 
and those with elevated FSH levels may conceive only 
with eggs donated from younger women.

 D. Ovulation may be evaluated in many ways. If the men-
strual interval is !35 days, anovulation is likely. Obtain 
thyroid-stimulating hormone (TSH), FSH, and pro-
lactin levels, and initiate treatment with clomiphene 
citrate. In women with normal menses, ovulation is 
likely if two to three cycles of basal body temperature 
charts are biphasic or if a LH surge is detected. A tem-
perature elevation should be maintained for "11 days. 
Ovulation can be confi rmed with a midluteal (usually 
day 21) progesterone level of !5 ng/ml. Use other 
laboratory tests sparingly; many physicians measure 
TSH and prolactin levels on all infertile women, re-
gardless of ovulatory status. Serial ultrasound studies 
of ovulation add considerable expense and usually little 
information to a basic evaluation. A timed endometrial 
biopsy will document normal ovulation but adds ex-
pense and rarely infl uences decision making.

 E. In general, a day 3 FSH level of !15 mIU/ml and es-
tradiol !50 pg/ml predict a low success rate with re-
productive technologies, and probably with most other 
fertility treatments. These values may vary consider-
ably between laboratories.

 F. If the female partner is anovulatory or oligomenor-
rheic and laboratory test results are normal, clomi-
phene citrate may be prescribed for up to three ovu-
latory cycles. After a spontaneous or progestin-induced 
menstrual cycle, the starting dosage is 50 mg for 
5 days, starting on day 3, 4, or 5 of the cycle. Use basal 
body temperature charts to monitor ovulation. The 
dosage may be increased to 100 mg if anovulation 
persists, if basal body temperature rises after day 
20, or if the luteal phase is #11 days. Of patients who 
will conceive, 80% do so within the fi rst three ovula-
tory cycles.

(Continued on page 622)
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Treatment of the female partner should not be initiated 
before a thorough evaluation of the male partner, includ-
ing semen analysis, has taken place.
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DOMESTIC VIOLENCE
Elaine J. Alpert, MD

Domestic violence (DV) is a pattern of assaultive and co-
ercive behaviors used in the context of dating or intimate 
relationships. This recently recognized problem in medi-
cine affects 8%–12% of U.S. women per year, with lifetime 
prevalence approaching 30%. One in nine women seen for 
emergency care for any stated reason is actually there be-
cause of the acute or chronic effects of DV, and !50% of 
all women who seek emergency care have, at some time 
in their lives, been victims of DV. Fully one third of all 
women who visit emergency facilities for trauma are there 
for treatment of injuries caused by DV.

The spectrum of DV includes physical injury, sexual as-
sault, social isolation, verbal abuse, threats, humiliation, 
economic deprivation, and restriction of access to trans-
portation and other resources. DV has devastating short- 
and long-term effects on the life, health, and functioning 
of victims, their children, and other dependents. Of abused 
persons, 95% are adolescent or adult women in hetero-
sexual relationships; however, DV also occurs in same-sex 
relationships and, in a small proportion of cases, by women 
perpetrators against male victims. Although women who 
are young, poor, and unmarried are most likely to experi-
ence DV, the condition affects every age, income level, and 
geographic area. Rates of DV are consistent across racial 
and ethnic categories when age, income, and education are 
controlled for.

Physicians in every specialty and practice setting have 
patients who are current, former, or potential victims of 
abuse. Asking questions about the possibility of DV must 
be done in a compassionate, nonjudgmental manner, pre-
serving the patient’s privacy and focusing on safety and 
empowerment. All patients should be routinely screened 
for DV in emergency, primary care, and specialty settings. 

Because of the prevalence, varied presentation, and conse-
quences of DV, core competence in screening, assessment, 
and intervention is now part of the standard of care for all 
practicing physicians.

 A. Taking a careful history is vital to diagnosis and the fi rst 
step toward assessment and intervention. Ask every 
patient about current or former abuse at the fi rst visit 
and periodically thereafter. Because of the high preva-
lence of DV in the emergency setting, every patient 
should be screened at every visit. Ask questions in a 
respectful, nonjudgmental manner. Direct questions 
usually are best. You can ask, “At any time (or, since I 
last saw you) has your partner (or ex-partner) hit, 
kicked, or otherwise hurt or frightened you?” Even if 
your patient is being abused, she may choose not to 
disclose this to you at this time. If your index of suspi-
cion is high, it is acceptable to follow your initial 
screening question with, “When I see a patient with an 
injury (or illness) such as yours, often it is because 
someone has hurt her. Has someone been hurting 
you?” Follow-up questions are indicated if the patient 
discloses (see E).

 B. A careful physical examination with a high index of 
suspicion is vital in diagnosing DV. Physical injuries 
often are multiple, bilateral, and occur over time; thus 
they may be in different stages of healing at the time of 
your evaluation. The explanation given for trauma may 
be inconsistent with the injury pattern. If this is the 
case, use the follow-up question noted in A. Other 
suspicious fi ndings include psychological distress (in-
cluding suicide attempts and substance abuse) and 
evidence of sexual assault.

(Continued on page 626)
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 C. Begin intervention as soon as the diagnosis of DV 
is established. It is crucial to validate and support the 
patient, who in all likelihood is fearful and ashamed. 
You can say, “I am glad you chose to share this diffi cult 
issue with me,” “I am concerned for your safety and 
well-being,” and “Help is available.”

 D. Careful documentation is vital to appropriate care. 
Record the patient’s statements without bias or judg-
ment. After obtaining the patient’s consent, sketch or 
photograph evidence of trauma and include it in the 
chart. Include the patient’s face in at least one photo 
and a notation of the exact date and time of the photo. 
Take follow-up photos if possible. Reporting require-
ments vary from state to state; thus all documentation 
should be undertaken with the patient’s knowledge 
and consent and with the patient’s immediate and 
long-term safety kept foremost in importance.

 E. Risk assessment is also known as lethality assessment. 
Nationwide, approximately one third of all women 
murder victims whose assailant can be identifi ed have 
been killed by a current or former intimate partner. 
Thus the patient’s safety is the top priority in evalua-
tion and intervention. Ask the patient, “Has your part-
ner (or ex-partner) ever threatened or tried to kill you 
or your children?” “Do you feel you are in danger 
now?” “Is it safe for you to return home?” Indicators of 
potential lethality include an increase in the frequency 
or severity of the abuse, threats of homicide or suicide 
by the partner, the availability of a fi rearm, the abuser’s 
knowledge of the victim’s plan to leave or to get help, 
and a history of violent criminal behavior by the 
abuser.

 F. Helping victims learn how to stay safe, defi ning and 
making accessible available resources, and providing 
options and referrals are the key interventions in DV. 
However, there is no medical magic to offer victims. 
Empowerment is vital because disempowerment of 
victims is necessary for abusers to maintain the cycle of 
abuse. In addition to the validating and supporting 
statements suggested in C, convey to the patient that 
she deserves better and that the abuse is not her fault. 
Make the patient feel that choices and help are avail-
able. Offer information such as, “Domestic violence is 
common,” “Physical violence is only one part of the 
spectrum of domestic violence,” “Domestic violence 
often increases in frequency and severity over time,” 
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and “Services for battered women include, in addition 
to shelter, support groups, community outreach, ser-
vices for children, legal assistance, immigration assis-
tance, and so on.”

 G. Necessary medical care, referrals, and follow-up can 
be provided in the offi ce setting using posters, pam-
phlets, and a trusted offi ce staff member or consultant 
(e.g., from social work or the local sheltering organiza-
tion) to ensure follow-up for safety-related issues. 
Medical follow-up is also indicated to ensure improv-
ing physical and psychological health.

 H. Initiate safety planning for every patient who is a victim 
of DV. Make the plan in concert with the patient ac-
cording to the individual’s resources and needs. Com-
ponents of a safety plan include (1) a “crisis” plan to be 
followed in case of emergency, (2) identifi cation of a 
safe place to go and a way to get there, and (3) logistical 
issues concerning fi nances, children, and housing. Life 
decisions should be made by the victim of DV. Physi-
cians should provide information, support, resources, 
and follow-up, but they should not tell the patient what 
to do. The victim knows best what needs to take place 
to stay alive. The decision may be to remain in the 
house with the abuser still present, to remain in the 
house and obtain police or judicial assistance to have 
the abuser vacate the house, or to leave entirely, to a 
known or an undisclosed location. Regardless of the 
immediate decisions, the victim’s situation will evolve 
over time, as will the readiness to change the situation 
and safety plan.
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ECTOPIC PREGNANCY
Daniela Carusi, MD, MSc

Ectopic pregnancies are those implanted outside of the 
uterine cavity, the majority of which are in the fallopian 
tube. Such a pregnancy may lead to tubal rupture and 
intraabdominal hemorrhage and represents the major 
cause of maternal death in the fi rst trimester. Early inter-
vention for an ectopic pregnancy may reduce morbidity, 
and early suspicion and evaluation are critical. Thus any 
reproductive-age woman presenting with abdominal pain, 
pelvic pain, hemodynamic instability, or abnormal vaginal 
bleeding should have a pregnancy test. If the test is posi-
tive, she should be considered to have an ectopic pregnancy 
until proved otherwise.

 A. A ruptured ectopic pregnancy can lead to catastrophic 
intraabdominal hemorrhage. Therefore, the patient’s 
initial evaluation should focus on the severity of her 
symptoms, vital signs, and abdominal examination. 
Young women may lose a large volume of blood before 
becoming hypotensive, so any signs of orthostasis 
or signifi cant tachycardia should be taken seriously. 
Severe abdominal pain, abdominal distention, rebound, 
or abdominal guarding should also raise suspicion for 
major bleeding. Patients with these fi ndings should be 
referred for emergency care and surgical consultation.

 B. A stable patient should have a history and physical 
examination, with attention paid to the abdominal 
examination, assessment of active vaginal bleeding and 
cervical dilation, and careful pelvic examination to 
evaluate uterine enlargement and presence of an 
adnexal mass. Laboratory testing should include a 
quantitative serum beta-human chorionic gonadotro-
pin (!-hCG) level, hemoglobin concentration, and 
blood type (patients who are Rhesus negative and have 
vaginal bleeding should receive Rh immune globulin). 
If available, a serum progesterone level can be helpful 
as well. All patients should undergo a pelvic ultrasound 
(US) examination regardless of the hCG level; even 
with a low serum hCG, an adnexal mass or hemoperi-
toneum may still be visualized.

 C. Pelvic US fi ndings may be extremely useful but also 
need to be interpreted very carefully. Accurate US di-
agnosis is highly dependent on the skill of the ultraso-
nographer, patient habitus, presence of uterine fi broids 
or other obstructive lesions, and ability of the patient 
to tolerate a vaginal ultrasound probe. An intrauterine 
pregnancy is confi rmed when one visualizes a gesta-
tional sac and embryo surrounded by myometrium, 
above the level of the cervix. Similarly, an ectopic preg-
nancy is confi rmed when an indisputable embryo is 
viewed outside of the endometrial cavity. Individual 

ultrasonographers may make one of these diagnoses 
with lesser criteria. However, the stakes of misdiagno-
sis (unnecessary surgery, interruption of a normal 
pregnancy, or tubal rupture) are high. Therefore, it is 
prudent to discuss the certainty of the US fi ndings with 
the sonographer before acting on this information. If 
there is any doubt in the diagnosis, further diagnostic 
steps should be taken.

 D. In the majority of cases, a diagnosis cannot be con-
fi rmed with ultrasound alone. At this point one needs 
to determine whether this is an abnormal pregnancy 
(either intrauterine or ectopic), in which case more 
invasive testing can be performed. A normal intrauter-
ine pregnancy may be seen on transvaginal US when 
the hCG level is "1500–2000. Again, this will depend 
on the skill of the radiologist, the quality of the ultra-
sound study, and possible variances with the laboratory 
assay, so a higher hCG “discriminatory zone” (in the 
range of 2000–4000) may be used if there is any doubt 
about the fi ndings. The serum progesterone level can 
help here as well because a level #5 correlates with an 
abnormal pregnancy.

 E. If the location of the pregnancy remains unknown 
and the gestation is not clearly abnormal, the serum 
!-hCG level should be repeated in 48 hours. An in-
crease of #50% or a decrease in the level is indicative 
of an abnormal pregnancy. If the hCG level increases 
appropriately, the patient should be followed closely 
until the level exceeds 2000, at which time the ultra-
sound is repeated. Patients who wait for further testing 
must be pain free and hemodynamically stable and 
must be able to return for further testing or emergency 
care until the situation is resolved. They must under-
stand and accept the possibility of tubal rupture and 
intraabdominal bleeding. Patients who do not meet 
these criteria may require hospital admission while 
undergoing further evaluation.

 F. Once an abnormal pregnancy has been confi rmed with 
correlation of US and hCG or progesterone levels, the 
uterine cavity should be sampled. This is usually 
accomplished with dilation and curettage (D&C) of the 
uterus or by evacuation with a manual vacuum aspirator 
in the offi ce. The removed tissue can be examined both 
grossly and microscopically for the presence of tropho-
blastic tissue or chorionic villi. Such fi ndings confi rm that 
the abnormal pregnancy was intrauterine. If no products 
of conception are identifi ed, the pregnancy is most likely 
ectopic and should be treated as such. In some cases 
placental tissue can be missed during sampling and 
histologic evaluation. In these cases the evacuation 
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procedure will be followed by a sharp decrease in serum 
hCG level ("15% in 12–24 hours).

 G. Once an ectopic pregnancy is confi rmed, the patient 
must be evaluated for medical or surgical manage-
ment. The former involves intramuscular methotrexate 
injection, whereas the latter may be accomplished via 
laparoscopy or laparotomy. The proper treatment 
should be determined with the help of a gynecologic 
surgeon and after careful counseling of the patient. If 
the serum hCG level is decreasing spontaneously, a 
patient who is reliable may be followed with serial 
hCG levels alone. The ectopic pregnancy is considered 
resolved when the serum hCG level is below the 
threshold of the assay, which may require weeks of 
careful follow-up. If the level plateaus or begins to 

increase, the patient must be reevaluated for interven-
tional therapy.
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OSTEOPOROSIS AND OSTEOPENIA
Maria A. Yialamas, MD

 A. The initial evaluation for osteoporosis begins with a 
careful history and physical examination for risk factors 
for bone loss. Patients at risk for osteoporosis include 
postmenopausal women !65 years, postmenopausal 
women of any age with additional risk factors (personal 
history of fracture as an adult, fracture in a fi rst-degree 
relative, current smoker, use of steroids, more than two 
alcoholic drinks per day, low weight, menopause before 
age 45, recent falls, low physical activity, lifelong low 
calcium intake, impaired vision, dementia), men and 
premenopausal women with low-impact fractures, and 
anyone with known secondary causes of osteoporosis. 
Patients in any of these categories should obtain a bone 
mineral density (BMD) scan.

 B. Bone density scans measure a given individual’s bone 
mass. The World Health Organization (WHO) defi nes 
osteopenia as a T score (standard deviations below or 
above the mean for young adults) of "#1.0 but 
!#2.5. Osteoporosis is defi ned as a T score $#2.5.

 C. Lifestyle interventions should be recommended to all 
patients who have osteoporosis or osteopenia. These 
include calcium supplements of 1200–1500 mg daily, 
vitamin D supplementation of 800 IU daily, weight-
bearing exercise, smoking cessation, and limiting 
alcohol intake to no more than two drinks per day.

 D. Initial laboratory evaluation for patients with osteopo-
rosis and osteopenia should include a calcium, albumin, 
phosphorus, and alkaline phosphatase test to assess for 
possible hyperparathyroidism, osteomalacia, or other 
calcium and phosphate disorders. Renal function should 
be assessed with a BUN and creatinine, and a thyroid-
stimulating hormone (TSH) test should be ordered to 
exclude hyperthyroidism. A 25-OH vitamin D level 
should be ordered to assess for possible vitamin D 
defi ciency. In men with osteoporosis, a total testoster-
one level should be measured.

 E. Renal insuffi ciency can cause low BMD. The etiology 
is multifactorial and includes secondary hyperparathy-
roidism from low 1,25-dihydroxyvitamin D levels.

 F. Vitamin D defi ciency may contribute to bone loss. 
Vitamin D defi ciency is defi ned as levels "15 ng/ml. 

The goal vitamin D level for optimal bone health 
is !30 ng/ml.

 G. Hyperthyroidism increases bone turnover and, as a 
result, decreases bone mass. Studies have demonstrated 
that even subclinical hyperthyroidism (specifi cally when 
the TSH is "0.1 mU/L) can place patients at increased 
risk for osteoporosis.

 H. If calcium is increased and/or phosphorus is decreased, 
the patient may have hyperparathyroidism. If this 
pattern is seen, an intact parathyroid hormone (iPTH), 
calcium, albumin, and phosphorus level should be 
drawn simultaneously to assess for this possibility.

 I. If the patient has a Z score (standard deviations above 
or below the mean for age-matched controls) that is 
"#2.0, a thorough evaluation for secondary causes of 
osteoporosis should be performed. This additional 
testing may include a serum protein electrophoresis 
(SPEP), urine protein electrophoresis (UPEP) to ex-
clude multiple myeloma, iPTH to defi nitively exclude 
hyperparathyroidism, 24-hour urine calcium and cre-
atinine to evaluate for hypercalciuria, and overnight 
dexamethasone suppression test to assess for Cushing’s 
syndrome.

 J. Treatment of osteoporosis and osteopenia should be 
focused on treating the underlying secondary cause, if 
present, and appropriate calcium and vitamin D in-
take. Other therapies that should be considered in-
clude bisphosphonates (oral or IV) and raloxifene. For 
patients with very severe osteoporosis, PTH injections 
should be considered. All patients should have repeat 
BMD scans in 1–2 years to assess effectiveness of 
treatment.
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ACUTE PULSELESS EXTREMITY
Richard D. Zane, MD, FAAEM

 A. In the evaluation of a patient with potential vascular 
emergency, the history and physical examination are 
extremely important because time of onset and situa-
tion leading to the ischemia often infl uence the type 
and urgency of treatment. In the absence of trauma, 
acute lower extremity ischemia may occur for myriad 
reasons, including myocardial infarction (MI), ven-
tricular aneurysm, valvular heart disease, arrhythmia, 
or arterial occlusive disease. It is important to establish 
any history of vascular disease, including cardiac, and 
whether previous vascular occlusive disease has been 
diagnosed or vascular reconstructive operations have 
been performed in the past.

 B. Abrupt onset of severe unremitting pain is the classic 
symptom of acute ischemia, although in patients with a 
known history of vascular occlusive disease of the 
lower extremities, pain may be less severe if collaterals 
have formed. In general, ischemic pain is severe and 
requires copious opioid analgesia for even moderate 
relief. The classic physical fi nding is of a cool pale 
extremity with absent or extremely weak pulses. 
Although pulselessness can often be obvious in its 
presentation, patients may present with progressive 
symptoms of claudication that has led to acute 
ischemia. These patients may present in a quiescent 
manner with minimal physical fi ndings. The fi ndings of 
paresthesia and paralysis are late fi ndings and usually 
predict a poor outcome.

 C. The etiology of true acutely absent pulses is usually 
trauma, embolism, or thrombosis. In patients with a 
history of a revascularization procedure, thrombosis of 
the bypass conduit or stent is the most common cause 
of acute ischemia.

 D. In a patient with acutely absent pulse and the sudden 
onset of symptoms, it may be diffi cult to differentiate 
thrombosis from embolism as the cause of the ischemia. 
Thrombosis tends to occur more often in younger 
patients than in patients with embolism and in patients 
with a known history of vascular occlusive disease or 
previous vascular surgery. Embolism usually occurs more 
commonly in patients with known heart disease (mitral 
stenosis or regurgitation, atrial fi brillation, acute MI). 
Patients with embolism may have had an earlier embolic 
event but usually have no history of chronic circulatory 
impairment.

 E. The hallmark of treatment for limb ischemia is antico-
agulation and revascularization. Early anticoagulation 
with heparin preserves the patency of needed collateral 
blood vessels. The typical adult dose of heparin is an 
IV bolus of 10,000 U followed by a minimum dosage 
of 1000 U/hr to prolong the activated partial thrombo-
plastin time to !21⁄2 times control.

 F. Patients with acute limb ischemia require emergency 
evaluation by a vascular surgeon. Many patients will 
require emergency angiography to determine the level 
of the occlusion and the extent of vascular injury of 
disease. The decision to perform angiography should 
be done in consultation with a vascular surgeon.

 G. If the limb is viable, fi brinolytic therapy may be an 
option if thrombosis or embolic disease is suspected. 
Although there is no agreed-upon window when intra-
arterial fi brinolytic therapy is no longer useful, most 
authors agree that 12 hours, depending on the size of 
the clot and precipitousness of the occlusion, is the 
maximum window of opportunity to restore arterial 
fl ow. The catheter is placed directly in the clot by the 
radiologist, and a bolus infusion fi brinolytic is given 
directly into the clot.

 H. If paresthesia or paralysis is present, the limb may 
soon become unsalvageable without prompt operative 
intervention. It is important to distinguish sensitivity 
to light touch from that of pressure, pain, and tem-
perature. Pressure, pain, and temperature sensations 
are carried by larger nerves that are more resistant 
to ischemia and therefore may remain intact when 
sensation to light touch has diminished. After the 
abrupt onset of perfusion impairment, the clock begins 
ticking. If the collateral circulation is not well devel-
oped, one usually has "4–6 hours to restore the circu-
lation. Attempts to provide revascularization after 
12 hours are seldom successful.
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FOREIGN BODY INGESTION
Richard D. Zane, MD, FAEEM

The majority of foreign body ingestions pass asymptom-
atically through the GI tract, with most occurring in the 
pediatric patient population. In adults the majority of for-
eign body ingestions causing esophageal impaction result 
from food (meat and bones); in children, coins are most 
common. Patients with preexisting esophageal stricture or 
those who use dentures, have psychiatric disease, or have 
mental retardation are particularly susceptible to esopha-
geal impaction.

 A. The vast majority of foreign body ingestions can be 
managed expectantly. The approach to an ingested 
foreign body depends greatly on the patient’s past 
medical history, the time of ingestion, and what was 
ingested. If the ingestion results in obstruction, deter-
mining anatomic point of obstruction is important.

Certain foreign bodies deserve special attention: 
button or disk batteries may contain the alkaline po-
tassium hydroxide and a number of heavy metals such 
as lithium, nickel, zinc, cadmium, or mercury. Most 
batteries are not biologically sealed. Batteries in 
the esophagus must be removed urgently because of 
the possibility of liquefaction necrosis from the alka-
line solution and subsequent perforation and/or pres-
sure necrosis of the esophageal wall. Once the battery 
passes into the stomach, spontaneous passage from 
the body is likely to follow and may be documented by 
repeat radiographs. Lack of passage from the stomach 
after 48 hours or lack of progression below the stom-
ach after 72 hours may necessitate surgical or endo-
scopic intervention. If a radiograph shows the battery 
integrity has been violated, consider GI tract decon-
tamination with lavage, charcoal, and cathartic; con-
sult the local poison control center for consideration 
of chelation therapy.

Sharp objects (e.g., fi sh or chicken bones, pins, 
needles) lodged in the esophagus must be urgently 
removed. If an object is above the cricopharyngeal 
muscles, direct laryngoscopy is the simplest initial ap-
proach, whereas immediate esophagoscopy is applied 
for objects below this point. Although most sharp 
objects that reach the stomach pass spontaneously 
through the rest of the digestive tract, there is a 35% 
complication rate.

History and physical examination are brief and di-
rected with careful attention to airway compromise. A 
detailed examination of the oral and nasal pharynx for 
erythema, edema, abrasions, and cuts may guide the 
clinician to the foreign body. Evaluate the neck and soft 

tissues for subcutaneous emphysema. Auscultate and 
percuss the neck and chest for stridor, breath sounds, 
wheezing, hyperresonance, or dullness to percussion.

 B. Use of topical anesthesia such as Cetacaine or viscous 
lidocaine for the mucosa will facilitate examination of 
the pharynx and hypopharynx with direct or indirect 
laryngoscope. If the object is visualized and no sharp or 
jagged edges are known to be present, remove it with 
Magill forceps.

 C. Plain radiographs may be able to demonstrate the 
foreign body if it is radiopaque. Many foreign bodies, 
such as food and fi sh bones, will not show up on 
radiographs. Soft-tissue neck fi lms may show air in the 
subcutaneous tissues, indicating perforation, and may 
be able to detect if the foreign body is in the trachea 
or the esophagus. Coins lodged in the trachea tend 
to align in the sagittal plane; those in the esophagus 
usually appear in the coronal alignment. An antero-
posterior view of the chest may show a pneumothorax, 
the foreign body, a lung abscess, or lobar atelectasis. 
Finally, if indicated by the lack of fi ndings on the fi rst 
two radiographs, obtain a fl at and upright plate of the 
abdomen to determine whether the foreign body is 
indeed radiolucent and has already passed beyond the 
pylorus. If the patient complains of abdominal pain, 
look for signs of obstruction or perforation such as 
free air under the diaphragm.

 D. If the foreign body was aspirated, symptoms may range 
from throat pain, cough, or stridor to episodes of cya-
nosis or apnea and acute respiratory distress or col-
lapse. Rarely, a patient may present late with signs and 
symptoms of postobstructive infection. In cases of 
complete airway obstruction, do an oropharyngeal 
sweep, Heimlich maneuver, and direct laryngoscopy as 
indicated and have Magill forceps on hand to remove 
the object if it is visualized. If unsuccessful, prepare for 
cricothyrotomy.

 E. If a foreign body acts as a one-way valve in a mainstem 
bronchus, air can get in but not out. Expiratory 
wheezes are present on physical examination, and 
the involved, partially obstructed lung may appear 
overexpanded and hyperlucent on an expiratory chest 
radiograph. The diaphragm may appear fi xed and 
fl at, and the heart and mediastinum may be shifted 
to the opposite, uninvolved side. When the obstruc-
tion becomes complete, air cannot get in or out and 
the involved lung may appear atelectatic on radio-
graphs, with the heart and mediastinum shifted to 
the involved side.

(Continued on page 638)
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 F. Inability to swallow, trouble with secretions, and refusal 
to eat are common symptoms of an esophageal obstruc-
tion. Patients also may be vomiting or gagging and may 
complain of neck, throat, or chest pain. The most com-
mon sites of obstruction are those where physiologic 
narrowing occurs (e.g., the level of the cricopharyngeal 
muscle, the aortic arch, the gastroesophageal junction, 
Schatzki’s ring).

 G. The patient may be given a suction catheter to manage 
and control secretions.

 H. After spontaneous passage of a known esophageal 
foreign body, perform nonemergent esophagoscopy 
to evaluate the esophagus for possible perforation and/
or an underlying pathologic condition. No foreign body 
should remain in the esophagus for !24 hours because 
of the increased risk of perforation into the trachea or 
heart, fi stula formation, and mediastinitis. Endoscopy 
is the procedure of choice for visualization of the 
esophagus and removal of foreign bodies.

 I. Anticipate vomiting after the foreign body is dislodged; 
be prepared to deal with subsequent complications. 
Prior to the advent of endoscopy, foreign body removal 
with nasogastric tubes, Foley catheters, and ring mag-
nets were not uncommon but are now considered 
contraindicated.

 J. If esophageal obstruction is considered to result from a 
food impaction in the lower esophagus, IV glucagon 
may be administered to attempt to relax the smooth 
muscles and the lower gastroesophageal sphincter with-
out inhibiting peristalsis. After a test dose to exclude 
hypersensitivity to the drug, give a 1-mg dose of IV glu-
cagon with the patient in the upright position. Repeat 
with a second dose of 2 mg if the patient experiences no 
relief 20 minutes after the fi rst injection. Each dose 

should be followed by an oral challenge with water. If 
the obstruction is relieved, perform esophagoscopy to 
evaluate for damage or an underlying pathologic condi-
tion. Although carbonated beverages were once thought 
to be useful for esophageal obstruction, they have not 
been shown to have any role in relieving esophageal 
food impaction. Administering meat tenderizer, papain, 
is contraindicated because it may cause esophageal ero-
sion and perforation.

 K. Consider endoscopic removal for all potentially sharp 
objects in the stomach. Objects thicker than 2–2.5 cm 
have a high likelihood of requiring endoscopic removal 
because they tend to get stuck at the pylorus, and those 
longer than 10 cm tend to get stuck at the duodenal 
sweep. Failure to progress as documented by radio-
graphs is an indication to intervene and remove the 
object by endoscopic means.

 L. Most foreign bodies that pass the pylorus are excreted 
per rectum in 24–72 hours without complications. Ant-
acids and cathartics have not proved to be of value. 
Expectant observation may or may not include repeat 
radiographs to document advancement of the foreign 
body. If there is abdominal pain, nausea, or vomiting, 
obtain a radiograph to determine the presence of an 
obstruction or perforation. Surgical consultation and 
intervention may be indicated.
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CAUSTIC INGESTION AND EXPOSURE
Richard D. Zane, MD, FAAEM

Caustics, a category of chemicals, have the potential to 
cause tissue injury or burn on contact, with the most com-
monly ingested caustic agent being an alkali. Most caustic 
ingestions occur in children and are unintentional. When 
they do occur in adults, they are typically the result of a 
suicide attempt, psychiatric illness, or intoxication. Storage 
of caustic agents in atypical containers such as soda cans or 
water bottles is the cause of many ingestions. Although the 
severe mouth pain caused by ingesting caustics often limits 
ingestions to small quantities, one mouthful can be enough 
to cause serious injury or even death.

The most signifi cant and acute emergency is the develop-
ment of laryngeal edema, which may necessitate tracheal 
intubation for airway protection, and esophageal or gastric 
perforation, which can rapidly progress to systemic shock.

Caustic exposure to skin most typically results in a burn 
and is commonly referred to as a chemical burn. Most 
chemical burns are the result of direct damage to the skin 
from a chemical reaction, although some may cause a 
burn secondary to an exothermic chemical reaction often 
precipitated by exposure to water.

 A. An important component of the initial evaluation, after 
airway, breathing, and circulation, is to note the time of 
ingestion in relation to the last meal and the type, form, 
and concentration of substance ingested if possible. 
Alkali are commonly found in lye, drain cleaners, oven 
cleaners, Clinitest tablets, and button batteries; acids 
are found in swimming pool cleaners, rust removers, 
and battery acid.

Almost half of patients with caustic ingestion will re-
port ingesting only a very small amount of chemical, yet 
up to 20% of these patients will have esophageal injury 
on endoscopy. Larger ingestions may present with signs 
and symptoms of airway and respiratory compromise 
and esophageal perforation and may present with the 
relatively late fi ndings of mediastinitis: respiratory dis-
tress, subcutaneous emphysema, and shock.

 B. Alkali burns cause liquefaction necrosis in the esopha-
gus, involving the mucosa, submucosa, and longitudinal 
muscle. The stomach is affected in 20% of cases.

 C. Alkali burns to the cornea are an ophthalmologic 
emergency and require continuous irrigation for at 

least 3 hours, instillation of antibiotics, and emergent 
ophthalmologic consultation.

 D. If the patient has ingested a battery, or if there is any 
suspicion that a battery has been ingested, the entire 
GI tract should be evaluated with radiographs. Symp-
toms of battery ingestion include vomiting, refusal 
to eat, increased salivation, and pain on swallowing. 
Emetics are contraindicated.

 E. Cathartics may be administered to facilitate evacuation; 
emesis should not be attempted. Endoscopic removal is 
indicated if the battery does not pass in 36–48 hours or 
if the patient develops symptoms.

 F. Acids cause coagulation necrosis with eschar formation 
and mainly affect the stomach, leading to pylorospasm 
and eventual full-thickness necrosis and perforation.

 G. Patients who have ingested an alkali or battery and 
have a reliable history, no symptoms, and a normal 
physical examination can be monitored in the emer-
gency department or observation unit and discharged 
after 3–4 hours as long as they remain asymptomatic. 
Acid ingestion poses a higher risk of perforation, and 
all such patients should be admitted.

 H. First-degree burns cause hyperemia with superfi cial 
mucosal desquamation; second-degree burns cause 
blistering and shallow ulcers; third-degree burns sug-
gest total loss of esophageal epithelium.

 I. Treatment of esophageal burns with steroids is not 
universally agreed to result in better outcomes, but 
many centers advocate using steroids in second-degree 
esophageal burns. It generally is accepted that patients 
with fi rst-degree burns rarely develop esophageal stric-
tures; patients with third-degree burns develop stric-
tures regardless of steroid treatment. Steroids may 
delay stricture development in those with second-
degree burns and should be used with an antibiotic to 
offset the increase in infection rate caused by steroid 
use. The dose of methylprednisone is 2 mg/kg/day; 1 g 
ampicillin every 6 hours or 100 mg/kg every 24 hours 
in children may be used.

 J. Hydrofl uoric (HF) acid deserves special mention. It is 
an agent that rarely can be found in household sub-
stances but is commonly used in industry. Minimal 
exposures can cause very signifi cant morbidity and 
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mortality because it dissociates in tissue and affects 
metabolism by liquefaction necrosis, bone destruction, 
and production of insoluble salts. Inhalation exposures 
to concentrated HF for 5 minutes usually are fatal.

 K. Initial management for HF burns after decontamination 
is directed at deactivating the fl uoride ion. For severe 
burns, inject intradermally 10% calcium gluconate into, 
and for a distance of 0.5 cm around, the burn. For mild 
to moderate burns, apply calcium gluconate gel locally. 
For more diffuse burns, arterial injection of calcium 
gluconate may be indicated.

 L. For unknown amounts of HF acid ingestion, adminis-
ter 300 ml magnesium citrate. If the concentration 
of HF acid is known, administer oral magnesium on 
a milliequivalent-for-milliequivalent basis.
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 M. Monitor the QT interval for signs of hypocalcemia and 
make frequent evaluations of acid-base status, electro-
lytes, and calcium.
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MAMMAL BITES
Richard D. Zane, MD, FAEEM

It is diffi cult to determine the incidence of animal bites 
because the vast majority of people bitten do not seek 
medical treatment. Most patients with bites who present for 
emergency care have been bitten by dogs, cats, or rodents. 
Most animal bites can be managed safely as outpatient 
procedures, except for those patients requiring surgical 
reconstruction or IV antibiotics for postbite infections. 
Treatment of bite injuries follows that for traumatic injury 
and laceration care, with special attention to wound irriga-
tion and debridement and prophylaxis of potential infec-
tious complications, including rabies and tetanus.

 A. Initial treatment of bite injury requires aggressive wound 
cleansing with soap and water and copious irrigation. 
Wound cleansing within 3 hours of a bite injury substan-
tially reduces the risk of rabies transmission. In most 
areas with a municipal water supply, tap water is per-
fectly suffi cient for high-volume wound irrigation.

 B. Patients should receive tetanus immunization for any 
bite with potential skin breakage if the patient has not 
been immunized within the previous 5 years.

Rabies treatment differs for different animal bites, 
and prevalence of rabies in specifi c animals may differ 
depending on the region of the country. Most rabies 
exposures in the United States occur from wild ani-
mals, with skunks, foxes, raccoons, and bats being the 
primary culprits. This varies greatly by region and 
country; one must contact the local heath department 
to determine whether a bite carries a risk for rabies. 
Once a patient is infected with rabies, the infection is 
almost universally fatal. If a patient is bitten by a dog, 
cat, or ferret, rabies prophylaxis should be held unless 
the animal develops signs or symptoms of rabies. If the 
animal is unavailable, then consult the local health 
department. Bites by skunks, foxes, bats, raccoons, and 

any wild carnivores should be considered rabid, and 
the patient should be given prophylaxis for rabies. Any 
contact with any bat, including a scratch, should be 
considered a rabid bite, and prophylaxis should be ad-
ministered. Other animals need to be considered indi-
vidually.

 C. Animal bites have different rates of infectious potential 
depending on the animal, the area of the wound, the 
extent of the wound, and the comorbidities of the 
patient (Table 1).

Table 1 Infectious Potential of Mammal Bites

Factor High Risk Low Risk

Species Cat Dog
Human Rodent
Probably primate 
Pig 

Location of wound Hand Face
Below knee Scalp
Through-and-through oral Mucosa
Over joint

Wound type Puncture Large
Extensive crush Superfi cial
Contaminated Clean
Old Recent

Patient Elderly
Diabetic 
Prosthetic valve 
Peripheral vascular disease 
Asplenic 
Alcoholic 
Steroids, cytotoxic drugs

From Weber EJ. Mammalian bites. In Marx JA, Hockeberger RS, 
Walls RM, eds. Rosen’s Emergency Medicine: Concepts and Clinical 
Practice, 5th ed. St. Louis: Mosby, 2002:774.

(Continued on page 644)
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 F. Prophylactic antibiotics may be indicated depending 
on the species of animal, the extent of tissue damage, 
and the comorbidities of the patient (Table 3).
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 D. Many bite injuries result in crush injury to tissue 
and may result in penetrating injuries. Nonviable tissue 
must be removed, and all puncture-type injuries must be 
explored for possible retained foreign body or substance 
and to inspect underlying structure such as muscle fascia 
and tendon. Injuries to hands resulting from a closed-fi st 
punch to a mouth that causes a laceration over the joint 
should be treated as a human bite.

 E Lacerations from bite injuries should be repaired in 
the typical fashion with approximation of viable tissue. 
Those bites that are at high risk for infection will have 
to be considered for management with delayed pri-
mary closure where the wound is essentially left open 
for 48–72 hours and then repaired. The cosmetic out-
come and the functionality of the injured area must be 
considered (box and Table 2).

Table 3  Suggested Regimens for Prophylactic 
Antibiotics in Bite Wounds

Species Nonallergic Patient
Penicillin-Allergic 

Patient

Dog, most other 
animals

Dicloxacillin Erythromycin

Cat Cephalexin TMP-SMX
Cefuroxime Levofl oxacin*

Amoxicillin-clavulanate Azithromycin
Dicloxacillin ! penicillin TMP-SMX†

Dog, cat (patient 
without spleen, 
alcoholic, or 
lung disease) 
[C. canimorsus]

Penicillin 
Amoxicillin-clavulanate

Clindamycin
Erythromycin
Azithromycin or 
 clarithromycin

Human (CFIs),‡ 
monkey 

Cefuroxime
Cefaclor 
Amoxicillin-clavulanate 
Ampicillin ! fi rst-generation 
cephalosporin
Ampicillin ! dicloxacillin

Levofl oxacin *

TMP-SMX†

Human: not CFI Dicloxacillin or cephalexin Erythromycin
Human: through 
and through

Penicillin Clindamycin

*Includes levofl oxacin, moxifl oxacin, aparfl oxacin. Quinolones not 
approved for children and pregnant women. 
†Sulfonamides should not be given to pregnant women.
†Anaerobic coverage not necessary unless established infection; 50% of 
human mouth anaerobes resistant to penicillin. CFI, closed-fi st injury; 
TMP-SMX, trimethoprim-sulfamethoxazole. 
From Weber, EJ. Mammalian bites. In Marx JA, Hockeberger RS, Walls 
RM, eds. Rosen’s Emergency Medicine: Concepts and Clinical Practice, 
5th ed. St. Louis: Mosby, 2002:774.

Table 2  Recommendations for Wound Closure 
and Antibiotics

Species Suturing
Prophylactic 
Antibiotics

Dog All (± hands and feet) High risk only *

Cat Face only All
Rodent Yes (rarely needed) No
Monkey No Yes
Human bites
Hand No Yes
Other locations Yes Not necessary unless 

other high-risk concerns *

Self-Infl icted
Mucosa Yes No
Through Yes Yes

*Hand wounds; deep punctures; heavy contamination; signifi cant tissue 
destruction; >12 hours old; joint, tendon, or bone involvement; patients 
with diabetes, peripheral vascular disease, or corticosteroid use. 
From Weber EJ. Mammalian bites. In Marx JA, Hockeberger RS, Walls 
RM, eds. Rosen’s Emergency Medicine: Concepts and Clinical Practice, 
5th ed. St. Louis: Mosby, 2002:774.

Essentials of Bite Care

Presentation
 • Perform ABCs.
 •  Examine wound with attention to vascular and neurologic 

examinations.
 • Elevate wound above level of heart, if possible.
 •  Take history, including circumstances of injury and information 

on animal (species of animal, wild or domestic, in captivity or 
not, etc.).

 •  Determine whether patient has a predisposing history for infec-
tion (diabetes, immunocompromise, etc.)

 • Perform x-ray.
Wound Care
 • Irrigate and clean wound.
 • Use soap and water for rabies-prone wounds.
 •  Debride nonviable tissue, explore for foreign bodies or retained 

material.
Discharge
 •  Administer tetanus prophylaxis and prophylactic antibiotics, 

depending on specifi c of injury.
 • Administer rabies prophylaxis if indicated.
 • Follow-up within 36 hours.
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SNAKE VENOM POISONING
Richard D. Zane, MD, FAAEM

Globally, venomous snake bites are responsible for more than 
100,000 deaths, with the majority occurring in Brazil, India, 
Southeast Asia, and certain parts of Africa. In the United 
States, approximately 50,000 snake bites are reported annu-
ally, with 8000 resulting from venomous snakes and leading 
to 10–15 deaths per year; the total number of snake bites is 
probably signifi cantly more than that reported. The majority 
of all venomous snake bites in the United States are caused 
by pit vipers (rattlesnakes, cottonmouth, copperhead), cor-
al snakes, and cobras. All venomous snake bites should be 
initially treated as a life-threatening event and require ex-
tremely careful management. The key factors infl uencing the 
treatment of the patient and the manifestation of pathology 
are the properties of the particular venom and the patients’ 
response to envenomation. Although most venoms are com-
plex toxins with many components and pathologic conse-
quences, the majority of the manifestations are neurotoxic, 
hematotoxic, or a combination of the two. The presentation 
of envenomation can vary considerably, and a patient’s co-
morbidities (vascular disease, diabetes, etc.) can have great 
infl uence on his or her ability to cope with the toxin.

 A. In the United States the diagnosis of venomous snake 
bite is primarily determined by a history of a bite with 
or without the development of symptoms. A snake bite 
may appear as one, two, or multiple puncture wounds 
or small lacerations. Initial management, usually pre-
hospital, is directed at limiting the spread or absorp-
tion of the venom by limiting the movement of the 
bitten extremity, by calming the patient, and by immo-
bilizing the extremity. Preventing superfi cial venous 
and lymphatic fl ow with a constricting band may be 
used as long as arterial fl ow is not compromised. New 
techniques with whole limb constriction have shown 
promise. If applied within the fi rst 3–5 minutes of a 
bite, a sawyer extractor may be useful in limiting the 
extent of absorbed toxin, as may an ice pack applied to 
the bitten extremity. Ice bath immersion or application 
of ice directly to the wound is not recommended. If 
possible, attempts should be made by a professional to 
identify the type of snake. If a patient has brought the 
snake with him or her, do not try to identify the snake 
unless you are specifi cally trained in venomous snake 

handling. Snakes are still capable of biting and causing 
severe injury even after they are dead.

 B. By the time a victim of a venomous snake bite seeks 
care, there may have been suffi cient time for serious 
consequences of envenomation to have occurred, and 
all patients should be treated as potentially critically ill 
with impending cardiovascular collapse. They should 
be placed on a cardiac monitor and should receive 
supplemental oxygen, IV fl uids, and a careful and de-
tailed physical examination. If the bite has occurred 
within 30 minutes of arrival, a constricting band may 
be useful. All patients should have a complete blood 
count (CBC), electrolyte analysis, coagulation studies, 
and an ECG performed.

The grade of envenomation is established by evalu-
ating local wound fi ndings, the presence of a coagu-
lopathy, and the severity of systemic symptoms.

Grade 0. Suspected snake bite with no evidence of 
envenomation with no or minimal pain, !1 inch of 
erythema, and no systemic or laboratory abnormalities 
within 12 hours of the bite.

Grade I. Suspected snake bite, minimal evidence 
of envenomation, moderate pain, 1–5 inches of ery-
thema, and no systemic or laboratory abnormalities 
within 12 hours of the bite.

Grade II. Suspected snake bite, moderate evidence 
of envenomation, severe pain, spreading erythema, 
petechiae, and systemic symptoms.

Grade III. Suspected snake bite, severe envenom-
ation, spreading or generalized erythema, edema, ec-
chymoses and petechiae, severe systemic symptoms, 
and hemodynamic instability. Patient may initially 
present with mild symptoms and progress rapidly.

Grade IV. Suspected bite, very severe envenomation, 
usually a larger snake, sudden severe pain, systemic 
symptoms, hemodynamic collapse, or death. The grade 
of envenomation is important because it determines 
whether antivenin is initially used and the amount used.

 C. Several cases of delayed worsening of the envenomation 
have been reported. Observe patients for 12 hours with 
the bitten part elevated above heart level. The grade of 
envenomation should be changed if local or systemic 
symptoms signs appear or worsen.
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 D. Most deaths from snake bites are caused by the patient’s 
failure to seek medical attention or the physician’s fail-
ure to recognize the severity of the envenomation. If 
antivenin is not immediately available, give a rapid crys-
talloid infusion to maintain blood pressure and reduce 
heart rate. If bleeding is apparent, replace platelets or 
coagulation factors by infusing platelets or fresh frozen 
plasma until antivenin can be infused. After rapid evalu-
ation of the patient, treat with antivenin. Call poison 
control.

 E. Use skin test only when the decision to administer an-
tivenin has been made. Administer antivenin (Crotali-
dae) polyvalent to patients with moderate or severe 
envenomations who demonstrate worsening of local or 
systemic fi ndings. The skin test consists of 0.02 ml of a 
1:10 dilution of the skin test material provided with the 
antivenin in one shoulder and 0.02 ml of normal saline 
(control) in the other shoulder. A positive skin test 
consists of a wheal and fl are 10 mm at the site of injec-
tion. Strong reactions to the skin test indicate a high 
probability of a severe reaction to antivenin infusion.

 F. Antivenin administration consists of infusion of 
5–10 vials in 250–500 ml of dextrose and water over 
1–2 hours, except as noted in E. The initial infusion 
should be slow (60 ml/hr or 1 ml/min) in case an 

allergic reaction develops. If no reaction develops, the 
infusion rate can be increased to complete the infusion 
in 1–2 hours.

 G. Up to 25% of patients develop some degree of reaction 
to antivenin infusion. If a reaction develops, stop the 
antivenin infusion immediately. Reactions take many 
forms, ranging from local erythema and itching to 
anaphylaxis. Give epinephrine, along with H1 and H2 
receptor blockers, to control the acute reaction. At this 
point, consult with a regional poison control center 
or medical toxicologist. The benefi ts of continued 
antivenin infusion must be compared with the risks of 
restarting the infusion. In general, the antivenin can 
be restarted after diluting the antivenin and infusing 
it more slowly.
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HYPOTHERMIA
Richard D. Zane, MD, FAEEM

The most common presentation of hypothermia is acciden-
tal. A few deaths each year from hypothermia are attrib-
uted to homicide and suicide. By defi nition, hypothermia 
is a core temperature !35° C, yet patients with the same 
core temperature may manifest signs and symptoms of 
hypothermia very differently. The most important variables 
infl uencing the outcome of patients with hypothermia are 
age, comorbidities, duration of cold exposure, nutritional 
status, medication use, or intoxicant use. Accidental hy-
pothermia usually occurs when the normal compensatory 
mechanisms to heat loss are overwhelmed by exposure. 
When a patient has impaired compensatory mechanisms, 
hypothermia is more severe and likely to be fatal.

Initial therapy is directed at treating the underlying 
cause of the hypothermia and passive and active rewarm-
ing. It is important to recognize that hypothermia may be 
a manifestation of severe systemic disease, such as sepsis, 
stroke, cardiovascular accident, acute coronary syndrome, 
or myxedema coma.

 A. All patients with symptomatic hypothermia should re-
ceive warm humidifi ed supplemental oxygen; be placed 
on a cardiac monitor; receive IV access and administra-
tion of warm IV fl uids (patients with symptomatic hy-
pothermia are typically dehydrated); receive an ECG 
and laboratory studies, including a CBC, electrolytes, 
coagulation studies, and liver function studies; and 
have continuous temperature measurement. Patients 
with a failure to protect their airway or failure to oxy-
genate or ventilate may be safely intubated. ABG 
analysis is highly inaccurate in patients with hypother-
mia and should not guide management or therapy.

 B. The initial cardiac response to hypothermia is tachy-
cardia followed by bradycardia. Patients with a stable 
cardiac rhythm (including sinus bradycardia) and 
stable vital signs may undergo passive rewarming with 

blankets to prevent further heat loss. Noninvasive 
internal modalities may be used (warmed, humidifi ed 
oxygen and warmed IV fl uids), or warming blankets 
may be helpful.

 C. Patients with cardiovascular instability need to be rapidly 
rewarmed using a combination of methods. Core warm-
ing (warming the heart before the extremities) must be 
used. Gastric/bladder/colon lavage, peritoneal lavage 
with warmed dialysate, or chest tube thoracostomy with 
warm saline irrigation should be considered in severe 
cases. Patients with severe hypothermia should receive 
extracorporeal blood warming with partial cardiopulmo-
nary bypass if available. Continue warmed O2, IV fl uids, 
and blankets. For ventricular fi brillation or asystole, 
follow Advanced Cardiac Life Support guidelines. The 
hypothermic myocardium is often refractory to atropine, 
pacing, and defi brillation.

 D. Prolonged resuscitation until the patient is actively 
rewarmed is typically indicated with the caveat that it 
will be impossible to fully restore patients to normal 
body temperature during cardiac arrest.

 E. All patients with hemodynamic instability and hypo-
thermia require intensive care unit (ICU) admission 
and should be observed for a minimum of 24 hours on 
a cardiac monitor once rewarming is complete and the 
patient is asymptomatic.
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SUBMERSION
Richard D. Zane, MD, FAEEM

Drowning is death from suffocation as a result of submer-
sion in a fl uid, whereas near-drowning implies survival, 
at least temporarily, after such suffocation. In the United 
States, drowning accounts for approximately 5000 deaths, 
!10,000 hospital admissions, and ! 30,000 emergency de-
partment (ED) visits per year. Drowning is typically in the 
top-fi ve causes of traumatic death for all age groups and 
is a leading cause of death for children and adolescents. 
The backyard swimming pool is the most common cause of 
drowning for those " 5 years, and the bathtub is the most 
common household cause of drowning.

Submersion is usually accompanied by panic and breath 
holding. After a short period, patients will develop severe 
air hunger and some degree of hypoxia and hypercarbia, 
resulting in an involuntary gasp causing aspiration. This is 
usually followed by laryngospasm, more aspiration, and 
death. Of victims, 10%–15% succumb to asphyxia while 
submerged without evidence of aspiration, probably be-
cause of laryngospasm.

Morbidity and mortality are multifactorial and a conse-
quence of the duration of submersion, the temperature of 
the water, the age and comorbidities of the victim, and the 
salinity and contamination of the water. Patients who are 
awake and conscious or have minimal alteration of con-
sciousness on arrival have very good outcomes. The degree 
of neurologic impairment at presentation directly correlates 
to outcome.

 A. Some victims of near-drowning do not aspirate water, 
have limited laryngospasm or breath holding, and regain 
effective ventilation before permanent damage occurs. 
These patients may appear sleepy or groggy or com-
pletely alert. Despite appearing stable, these patients 
may be severely hypoxic or become so quickly. Cervical 
spine (C-spine) precautions should be continued if neck 
injury is possible, and these patients should be trans-
ported with supplemental O2 to the nearest ED.

 B. The fundamental goal for initial resuscitation of 
the apneic near-drowning victim is to restore Pao2 to 
normal as rapidly as possible. The victim should be 
extricated from the water as quickly as possible. If the 
victim is apneic and mouth-to-mouth ventilation in 
the water is possible, this should be initiated when the 
rescuer reaches the victim. Because chest compres-
sions are not typically feasible in the water, they 
should be initiated when the victim can be removed. 
C-spine precaution should be followed during extrica-
tion if a fall or diving injury is suspected. The single 
most important factor related to a normal recovery is 
the prevention of irreversible hypoxia. This usually 
means that the fi rst responder must know cardiopul-
monary resuscitation (CPR) and be able to use it when 
necessary.

 C. If the patient who is initially apneic has a palpable 
pulse, the rescuer should continue providing assisted 
ventilation and activate the emergency medical sys-
tem by asking another person to call 911 (or other 
local emergency number). The rescuer should con-
tinue assessing the victim’s airway to ensure its pa-
tency. If necessary, the rescuer may use a Heimlich 
maneuver to clear the airway (with the awareness 
that gastric contents may be aspirated during this 
maneuver). The Heimlich maneuver should not be 
used in an attempt to empty the stomach. The pa-
tient who is apneic should be intubated by paramedic 
personnel as soon as possible and transported to the 
nearest ED.

 D. The patient who is apneic and pulseless should re-
ceive CPR according to American Cardiac Life Sup-
port (ACLS) guidelines while C-spine precautions 
are maintained. The rescuer should have a bystander 
call 911. The patient should be intubated by para-
medic personnel as soon as possible and transported 
with CPR and ACLS in progress to the nearest ED.

(Continued on page 652)
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 E. In the ED the patient who is alert yet hypoxic should 
be treated aggressively. If the patient is alert or able to 
be aroused, the physician may try to use a mask for 
continuous positive alveolar pressure (CPAP) fi rst. If 
CPAP is not readily available or cannot be imple-
mented because of altered consciousness, the patient 
should be intubated. The patient’s oxygenation may 
then be augmented with positive end-expiratory pres-
sure (PEEP). All intubated patients should have a 
gastric tube placed to decompress the stomach. Pa-
tients with altered consciousness should not have 
stomach decompression until intubation has been 
confi rmed; those with normal consciousness typically 
do not need decompression. If present, treat hypother-
mia, bronchospasm, and acidosis. Admit these patients 
to the intensive care unit (ICU). If the near-drowning 
patient presents with shock, consider alternative causes 
of shock, such as major associated trauma, stroke, 
acute myocardial infarction, diabetes, and the like.

 F. The near-drowning patient who is spontaneously breath-
ing is extremely fortunate and will have a normal Pao2, 
Paco2, and pH. Check the C-spine for injuries. If the 
patient is normothermic and exhibits no other abnor-
malities, including bronchospasm or altered conscious-
ness, he or she may be released to a strong social sup-
port system with strict precautionary advice. Treat the 
patient who is nonhypoxic and hypothermic for hypo-
thermia (see I). Admit patients exhibiting bronchospasm 
or acidosis for observation. All pediatric patients should 
have a social services evaluation to determine whether 
child abuse or lack of supervision was a factor in the 
drowning.

 G. The initially apneic patient with an intact circulation 
will likely be hypoxic on arrival at the ED. If not yet 
intubated by prehospital personnel, intubate the pa-
tient on arrival. Occasionally, patients begin breathing 
spontaneously during the initial prehospital resuscita-
tion and present without hypoxia. In this situation, they 
should be treated as in F. Intubated hypoxic patients 
benefi t from PEEP. This can dramatically improve the 
ventilation/perfusion mismatch. Place an orogastric 
(OG) tube to aspirate gastric contents. If present, treat 
bronchospasm and acidosis (inhaled #2-adrenergic ag-
onists and sodium bicarbonate). Examine the patient 
for C-spine injuries, and obtain chest fi lm. Treat hypo-
thermia (see I). Admit these patients to the ICU.

 H. The apneic and pulseless patient who arrives without 
previous intubation should be intubated on arrival. 
CPR and ACLS should be continued.

 I. In the patient with hypothermia, continue CPR 
until the core temperature is !32° C. In the severe ly 
hypothermic patient (core temperature "32° C), 

implement active core rewarming to prevent the 
phenomena of “afterdrop,” which can occur when 
active external rewarming (e.g., warm immersion) 
used alone leads to reperfusion of cold peripheral 
tissues and subsequent cooling of the previously 
sequestered warm-core blood. Active core rewarming 
can include heated humidifi ed O2, heated peritoneal 
lavage, and cardiopulmonary bypass. Other methods 
include gastric and colonic irrigation, thoracostomy 
with pleural and mediastinal irrigation, and hemodi-
alysis. Each of these techniques carries inherent risks 
and complications. Truncal active external rewarm-
ing may be added to augment core rewarming. For 
the patient with mild to moderate hypothermia (core 
temperature 32°–37° C), passive external rewarming 
is appropriate. This includes the removal of wet 
clothing and prevention of further heat loss by apply-
ing blankets. The effi cacy of ACLS medications is 
controversial in hypothermia. Bretylium has been 
reported to be effective in ventricular fi brillation. 
The effi cacy of atropine in hypothermia-induced 
bradycardia is doubtful. The combination of hypoxia 
and hypothermia can lead to a marked decrease in 
tissue O2 delivery. Although hypothermia may be 
protective via diminished metabolic rate, it is more 
often lethal.

 J. In the ICU, ventilatory management should be aggres-
sive, including PEEP, frequent suctioning, and fre-
quent monitoring of the ventilation/perfusion shunt. 
Acidosis and cardiac arrhythmias should also be treated 
aggressively. Although controversial, consider intracra-
nial pressure (ICP) monitoring, pulmonary artery 
pressure monitoring, and barbiturate coma. These 
treatments contain risks and have questionable benefi t. 
Ensure that no C-spine injury exists (if this is not 
already done). Treat hypothermia (see I). Treat bron-
chospasm and acidosis if present. Monitor electrolytes 
and fl uid status closely. Steroids, barbiturates, and 
induced hypothermia have not been shown to improve 
survival. Address psychosocial issues with the family.
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ALCOHOLISM
John A. Fromson, MD; Michael E. Scott, MD; and Myra L. Muramoto, MD

Patients with alcohol problems rarely present with a chief 
complaint of problem drinking. More commonly they 
exhibit various complications of alcohol abuse. Some are 
psychological in nature (fatigue, anxiety, depression, insomnia, 
deteriorating relationships, domestic violence, and impaired 
work performance); others are somatic (palpitations, weak-
ness, gastric upset, headaches). Emergency department 
physicians commonly encounter patients who are acutely 
intoxicated and brought in by police because of assaultive 
behavior, public intoxication, or driving under the infl uence 
of alcohol (DUI) or driving while intoxicated (DWI). Anxiety 
and depressive mood disorders are the most commonly 
occurring psychiatric disorders with alcohol dependence. 
Alcoholism is the primary diagnosis in 25% of suicides. It is 
also a signifi cant contributor to birth defects, including fetal 
alcohol syndrome. The physician must maintain a high 
index of suspicion to avoid missing this common diagnosis. 
Consider alcohol-related problems in nearly every patient. 
This includes special populations, such as patients who are 
physicians. Nearly every state has distinct programs designed 
to guide and monitor recovery.

 A. History is the key to a diagnosis of alcohol or drug abuse 
or dependence; however, patients often distort the 
history and minimize the problem. Denial is a strong 
defense in all those who abuse alcohol or drugs. Com-
pounding denial are the recent studies that cite moder-
ate alcohol consumption with decreased risk of heart 
disease, myocardial infarction, stroke, and cognitive 
decline. Thus, it often is necessary to interview family 
members to obtain an accurate drinking history and 
symptoms of abuse or dependence. Review patients’ 
alcohol and drug use history in detail. Look for prob-
lems in social (divorce, job loss, family arguments, use in 
other family members), legal (DUI, DWI), and medical 
(gastritis, peptic ulcer, hepatitis, anemia) areas of the 
patient’s life. It is important to identify negative conse-
quences that suggest loss of control and support a diag-
nosis of dependence. Compulsive use and preoccupa-
tion with drinking complete the criteria for dependence 
or addiction. The mnemonic CPR (compulsivity, preoc-
cupation, relapse) is useful for recalling the essential 
features of dependence. Also review the family history 
because alcoholism shows strong family trends. Physio-
logic dependence often is present but not required for 
the diagnosis of alcohol dependence.

 B. Physical examination should be detailed and thorough. 
Patients with cirrhosis, ascites, edema, rhinophyma, 

peripheral neuropathy, and jaundice characterize 
end-stage alcoholism. These patients usually have been 
drinking uncontrollably for !10 years. Physical com-
plications of alcohol are late fi ndings and may not be 
evident early in the disease. Increased rates of oral, 
pharyngeal, laryngeal, esophageal, and liver cancers 
are seen with chronic alcohol use.

 C. Laboratory screening can be informative. Look for 
elevations in aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), and gamma glutamyltransfer-
ase (GGT). Typically, the AST is greater than the ALT. 
The GGT is a more sensitive indicator of alcohol-
induced liver damage. The CBC often shows elevated 
mean corpuscular volume and mean corpuscular 
hemoglobin with prolonged regular use of alcohol. 
Hypercholesterolemia and hyperlipidemia often are 
present. Blood alcohol level of !300 mg/dl in an alert 
patient indicates signifi cant tolerance.

 D. Using the data thus far collected, the physician can usu-
ally make a diagnosis of alcohol abuse, dependence, or 
polysubstance dependence. The DSM-IV-TR lists the 
criteria for substance dependence and substance abuse. 
Seven criteria are included for a diagnosis of substance 
dependence, three of the seven criteria being required 
for a formal diagnosis. In addition, there are the catego-
ries of with and without physiologic dependence. There 
are also specifi ers to further clarify the exact course of 
the illness. Four criteria are diagnostic for substance 
abuse. Only one of these criteria need be present for 
the formal diagnosis.

 E. Dual diagnosis refers to substance abuse or depen-
dence plus another major psychiatric diagnosis such as 
depression, bipolar disorder, schizophrenia, or anxiety 
disorder. These patients can be extremely diffi cult to 
diagnose and treat because substance abuse often 
causes or mimics many psychiatric syndromes. Con-
versely, there is a signifi cant amount of comorbidity 
with depressive and anxiety disorders in patients who 
are alcohol dependent. Psychiatric consultation is 
suggested. Successful treatment of alcohol problems 
requires identifi cation and treatment of all other 
comorbid psychiatric problems.

 F. Individualize treatment to the particular patient’s 
needs. Merely telling the patient to quit drinking is 
futile and potentially dangerous. Consultation with an 
experienced psychiatrist or addictionist is strongly rec-
ommended. Referral to Alcoholics Anonymous (AA) or 
another support group is an excellent place to begin 
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but may not be enough for patients with advanced 
disease or comorbid psychiatric disorders.

 G. The use of pharmacologic agents, such as naltrexone, 
acamprosate, and disulfi ram, may be useful adjunctive 
therapies to decrease craving, prolong sobriety, and 
increase time to relapse.

Horgan C. Substance abuse: the nation’s number one health problem. 
Princeton, NJ: Robert Wood Johnson Foundation, 2001.

Leape LL, Fromson JA. Problem doctors: is there a system-level solution? 
Ann Intern Med 2006;144:107–155.

Mason BJ. Treatment of alcohol dependent outpatients with acamprosate: 
a clinical review. J Clin Psychiatry 2001;62(Suppl 20):42–48.

Meyers JK, Weissman MM, Tischler GL, et al. Six-month prevalence of 
psychiatric disorders in three communities 1980–1982. Arch Gen 
Psychiatry 1984;41(10):959–967.

Milhorn JT Jr. The diagnosis of alcoholism. Am Fam Physician 
1988;37:175.

Mukamal KJ, Conigrave KM, Mittleman MA, et al. Roles of drinking 
pattern and type of alcohol consumed in coronary heart disease in 
men. N Engl J Med 2003;348:109–118.

Practice guideline for the treatment of patients with substance use 
disorders, ed 2. Am J Psychiatry 2006;163:8.

Ringborg U. Alcohol and risk of cancer. Alcohol Clin Exp Res 1998;
22(7 Suppl):323S–328S.

Schorling JB, Buchsbaum D. Screening for alcohol and drug abuse. Med 
Clin North Am 1997;81:845.

Smith DE (special editor). Addiction medicine (special issue). West J 
Med 1990;152:502.

Stampfer MJ, Kang JH, Chen J, et al. Effects of moderate alcohol 
consumption on cognitive function in women. N Engl J Med 2005; 
352:245–253.

References

American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders—Text Revision, 4th ed. Washington, DC: American 
Psychiatric Association, 2000.

Berger K, Ajani UA, Kase CS, et al. Light-to-moderate alcohol consumption 
and the risk of stroke among U.S. male physicians. N Engl J Med 
1999;341:1557–1564.

Hays JT, Spickard WA Jr. Alcoholism: early diagnosis and intervention. 
J Gen Intern Med 1987;2:420.

Hines LM, Stampfer MJ, Ma J. Genetic variation in alcohol dehydrogenase 
and the benefi cial effect of moderate alcohol consumption on myocardial 
infarction. N Engl J Med 2001;344:549–555.



658

ANXIETY
John A. Fromson, MD, and Eric M. Reiman, MD

 A. Everyday stressors such as illness, injury, and loss can 
produce anxiety in patients and their families. Compas-
sion, patience, and understanding can reduce feelings of 
helplessness and social isolation and increase patients’ 
confi dence and self-esteem. A benzodiazepine may be 
prescribed if patients understand that it is a temporary 
measure of no more than a few days’ or weeks’ duration 
and if they have no history of a psychoactive substance 
use disorder.

 B. Organic factors can produce symptoms of anxiety. They 
include cardiovasculature (e.g., hypertension, arrhyth-
mias), dietary (e.g., caffeine), physiologic or iatrogenic-
induced delirium, substance related (e.g., cocaine, drug 
withdrawal syndromes, stimulants, bronchodilators), 
hematologic (e.g., anemias), immunologic (e.g., sys-
temic lupus erythematosus), metabolic (e.g., hyperadre-
nalism, hyperthyroidism/hypothyroidism, menopause), 
neurologic (e.g., encephalopathies, intracranial mass 
lesions, seizure disorders), respiratory (e.g., asthma, 
pneumonia, chronic obstructive pulmonary disease), 
and secreting tumors (e.g., carcinoid, pheochromocy-
toma). In addition, patients may often experience anxi-
ety during the initial stages of dementia (these patients 
may have a paradoxical response to sedative-hypnotics 
with increased anxiety and memory impairment). 
Therefore, it is critical to diagnose or rule out an or-
ganic etiology to the symptoms of anxiety. However, the 
presence of a nonpsychiatric medical disorder does not 
always exclude the possibility of a concurrent anxiety 
disorder.

 C. Anxiety is a feature of many psychiatric disorders. These 
include, but are not limited to, attention-defi cit and 
disruptive behavior disorders, childhood or adolescent 
separation anxiety, schizophrenia and other psychotic 
disorders, mood disorders (e.g., depression and bipolar 
disorders), and adjustment disorders. Diagnose and 
treat the underlying problem.

 D. In addition to generalized anxiety disorder, the 
DSM-IV-TR identifi es other anxiety disorders includ-
ing panic, phobic, obsessive, acute, and posttraumatic 
stress disorders.
 Panic disorder is characterized by frequent panic 
attacks, at least some of which occur at unexpected 
times. Panic attacks are sudden episodes of severe ap-
prehension or fear associated with at least four 
of the following symptoms: choking sensations, short-
ness of breath or smothering sensations, palpitations 
or tachycardia, chest discomfort, dizziness, trembling 
or shaking, numbness or tingling, hot fl ashes or chills, 

sweating, nausea or abdominal distress, feelings of 
unreality, a fear of dying, and a fear of going crazy or 
losing control. Look for abrupt onset (maximal inten-
sity within 10 minutes of onset) and short duration 
(typically, 2–30 minutes). Many patients see cardiolo-
gists or emergency physicians seeking a medical expla-
nation of the problem. Indeed, they account for 
!30% of patients with atypical or nonanginal chest 
pain. Compared to controls, patients diagnosed with 
panic disorder may have a higher prevalence of asthma, 
labile hypertension, mitral valve prolapse, and mi-
graine headaches. Several medications can block anxi-
ety attacks. These include selective serotonin reuptake 
inhibitors (SSRIs), such as paroxetine, and tricyclic 
antidepressants, such as imipramine (start low, go 
slow, warn the patient of an exacerbation in symptoms 
early in treatment); monoamine oxidase inhibitors 
(MAOIs), such as phenelzine (provide a list of dietary 
and medication restrictions); and benzodiazepines, 
such as clonazepam or lorazepam (use standing doses 
to prevent attacks, warn patients about withdrawal 
symptoms and the related need for slow discontinua-
tion, and avoid in patients with a history of a psychoac-
tive substance use disorder). Recent evidence suggests 
that cognitive-behavioral therapy can prevent anxiety 
attacks as effectively as medication in patients with 
panic disorder. This standardized, short-term treat-
ment should be administered by a well-trained profes-
sional; it is designed to help patients identify and re-
vise the habit of responding to normally innocuous 
physical sensations as dangerous. Once the panic 
attacks are addressed, patients who have panic disor-
der with agoraphobia are encouraged to confront and 
learn to overcome their fears through repeated, fre-
quent, intense exposures to the feared situations.

 E. Phobias, irrational fears that are recognized by the 
individual as excessive, are extremely common. Agora-
phobia is an irrational fear of situations from which it 
may be diffi cult or embarrassing to escape. Always 
consider the possibility of panic attacks in patients with 
this disorder. Social phobia is an excessive fear of being 
scrutinized in performance or social situations. Distin-
guish individuals who have the circumscribed type 
of social phobia (those who fear one particular perfor-
mance situation, such as public speaking) from those 
who have generalized social phobia (excessively 
shy individuals who fear a variety of performance 
and social situations). Specifi c phobia is an irrational 
fear of particular objects or situations (e.g., animals, 

(Continued on page 660)
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enclosed places, heights). Exposure therapy encour-
ages patients to gradually confront and learn to over-
come the feared object, activity, or situation; frequency, 
duration, and intensity of exposures are directly related 
to outcome. Prescribe a benzodiazepine if patients 
understand that it is a temporary measure and if there 
is no history of a psychoactive substance use disorder. 
Circumscribed social phobia may respond to adjunc-
tive use of a beta blocker or a benzodiazepine. Beta 
blockers can be administered prophylactically minutes 
before exposure to a perceived noxious stimuli, such 
as a public speaking engagement, and may be less 
sedating than benzodiazepines. However, when taken 
regularly this class of drug may induce depression. The 
best established treatments for the generalized type of 
social phobia include SSRIs, MAOIs, standing doses of 
the high-potency benzodiazepine clonazepam, and 
cognitive-behavioral group therapy.

 F. Obsessions are recurrent, intrusive, unwanted ideas 
that insistently enter the mind; they are distressing and 
typically recognized as senseless by the individual. Com-
pulsions are repetitive, ritualistic behaviors typically 
performed to neutralize an obsession and reduce 
distress; most of these individuals recognize that their 
behaviors are unreasonable and excessive. The Yale-
Brown Obsessive Compulsive Scale Symptom Checklist 
may help identify additional obsessions and compulsions 
in these patients. Many patients benefi t from a trial of 
an SSRI or the non-SSRI clomipramine (often at higher 
dosages than that used to treat other disorders); behav-
ioral therapy (e.g., a structured, short-term protocol that 
involves repeated exposure to the obsession-eliciting 
situation together with a mandate to suppress anxiety-
reducing compulsions); or a combination of the two. 
Some patients benefi t from participation in a support 
group. Rarely, stereotactic surgery may be considered. 
Bilateral anterior cingulotomy is performed in patients 
with extremely disabling symptoms that are unrespon-
sive to the arsenal of more conventional treatments.

 G. Consider acute stress disorder (lasting #1 month) 
or posttraumatic stress disorder (PTSD; lasting 
!1 month) in individuals who have been exposed to 
traumatic events associated with a threat of injury or 
death to self or others and feelings of intense fear, 
helplessness, or horror (e.g., rape, accidental or natural 
disasters, military combat). Symptoms include reexpe-
riences of the traumatic event (e.g., recurrent thoughts, 

nightmares, fl ashbacks, and distress in response to re-
minders of the event); avoidance behaviors (e.g., avoid-
ance of thoughts, feelings, or situations associated with 
the event); restrictions in emotion and interpersonal 
relationships; and increased arousal (e.g., insomnia, 
irritability, or hypervigilance). These patients may also 
manifest profound feelings of guilt associated with 
having survived a trauma when others may have 
perished. Consider individual or group psychotherapy 
to increase self-esteem, decrease social isolation, and 
support coping resources; SSRIs, other antidepres-
sants of PTSD or MAOIs to reduce symptoms or as-
sociated depression; and referral for participation in a 
structured program of behavioral therapy, one that in-
volves frequent imagined exposures to the stressor.

 H. Generalized anxiety disorder is a diagnosis of exclu-
sion. Ask, “Have you worried excessively about every-
day matters (e.g., work, school, family, and fi nances) 
most of the day more days than not for at least 
6 months?” Consider the other disorders in the deci-
sion tree (e.g., panic disorder, major depression) fi rst. 
Consider an antidepressant such as venlafaxine or 
imipramine fi rst and the nonbenzodiazepine anxiolytic 
buspirone second; use benzodiazepines sparingly, 
especially in patients who are elderly or with cognitive 
impairment or a psychoactive substance use disorder; 
and discontinue medications that fail to work. 
Although nonmedication treatments do not yet have 
established value, interventions are being studied that 
target the hallmark feature of worry.
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DEPRESSION
John A. Fromson, MD, and Iris R. Bell, MD, PhD

Depression occurs in children, adolescents, adults, and 
the elderly. It is found in all ethnic groups, has high pre-
valence, and is a signifi cant cause of disability worldwide. 
Following hypertension, it is the most commonly encoun-
tered chronic illness in general medical practice. It can 
be an emotion, a specifi c disease entity, or a symptom 
of another mental or medical illness such as schizophre-
nia or thyroid dysfunction. It can also be iatrogenically 
induced by medications such as glucocorticoids, narcot-
ics, and benzodiazepines.

Dysphoria, a milder form of major depression, occurs in 
5% of the general population, with women and persons 
aged 25–44 years most at risk. The full syndrome of major 
depression carries signifi cant morbidity and mortality in 
terms of suicide risk and poorer outcome of concomitant 
medical disorders. Many patients with depression present 
fi rst to the primary care physician with somatic concerns 
and seek a medical diagnosis or treatment for anxiety 
or “nerves,” which often leads to overlooking the proper 
diagnosis and delaying treatment.

 A. Depression is a clinical syndrome without a specifi c 
laboratory test to confi rm the diagnosis; comprehensive 
clinical assessments provide the main data.

 B. Criteria for diagnosis of major depression include 
having at least fi ve of nine symptoms present daily 
or almost daily during the same 2-week period and 
indicative of a change from previous functioning. Symp-
toms are (1) depressed mood, (2) markedly reduced 
interest or pleasure in activities, (3) signifi cant weight 
loss or gain or decrease or increase in appetite, (4) in-
somnia or hypersomnia, (5) psychomotor agitation or 
retardation, (6) fatigue or low energy, (7) feelings of 
worthlessness or inordinate guilt, (8) diffi culty concen-
trating or indecisiveness, and (9) recurrent thoughts of 
death or suicide or a suicide attempt. Broad differential 
diagnosis must include organic mood disorder, de-
pressed, and a major depression.

 C. A screening battery of laboratory tests helps rule out 
specifi c organic causes. In combination with the his-
tory and physical examination, fi ndings may suggest 
more specifi c laboratory studies (see D). Specialized 
tests that are sensitive, but not specifi c, to major 
depression include the dexamethasone suppression 
test, the thyrotropin-releasing hormone stimulation 
test, and polysomnography.

 D. Differential diagnosis for organic causes includes sub-
stance abuse or dependence and use of certain prescrip-
tion drugs. The latter group includes antihypertensives, 

hormones, analgesics, anticancer drugs, tiparkinsonian 
drugs, antianxiety and hypnotic drugs, and GI drugs; 
endocrine and metabolic disorders (especially thyroid 
and adrenal); nutritional defi ciencies (vitamin B1, niacin, 
folate, vitamin B12); and heavy metal toxicity (e.g., lead). 
Depression in alcoholics may resolve with abstinence. 
Depressive symptoms follow stroke in up to 60% of 
cases within 2 years. Treatment of underlying medical 
problems may lead to resolution of depression; if not, 
standard antidepressant treatment strategies often are 
effective.

 E. Initial antidepressant regimens, especially in patients 
whose illness is medically complex, often involve selec-
tive serotonin reuptake inhibitors (SSRIs; e.g., fl uox-
etine, sertraline, paroxetine). Secondary amine tricy-
clics such as nortriptyline and desipramine are an 
important alternative, especially for comorbid chronic 
pain. These may have less anticholinergic side effects 
and therefore are better tolerated than amitriptyline or 
doxepin. If SSRIs and tricyclics fail or are contraindi-
cated, other choices include bupropion, nefazodone, 
venlafaxine, or monoamine oxidase inhibitors (MAOIs; 
phenelzine, tranylcypromine). Low-dose trazodone 
(note priapism as a possible side effect in males) is 
sometimes used for insomnia, in combination with 
activating agents such as fl uoxetine. Choose medica-
tion to specifi c target symptoms (e.g., agitation versus 
psychomotor retardation) and address side effect 
profi le. Watch for drug interactions with fl uoxetine and 
MAOIs. MAOIs necessitate a tyramine-free diet. 
Amphetamine-based stimulants may mobilize patients 
who are apathetic and medically ill, but their long-term 
effi cacy for major depression is uncertain.

 F. Up to 50% of patients who are unipolar depressed 
with partial or no response to antidepressant therapy 
may respond more fully to the addition of lithium. 
More controversial augmentation strategies include 
buspirone supplementation (especially in agitated 
depression), thyroid supplementation, combination 
therapy of fl uoxetine with a tricyclic, and combina-
tion therapy of an MAOI with a tricyclic; the last 
two approaches involve a signifi cant risk of drug 
interactions.

 G. Growing evidence suggests that bright-light therapy 
may suffi ce in some cases of winter depression; more 
standard somatic therapies also are effective.

 H. Recent studies have shown the need for a combination 
of antidepressant and antipsychotic drugs rather than 
single-agent therapy to treat psychotic depression.
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 I. Patients who are bipolar may switch into manic episodes 
during treatment with antidepressant medications alone. 
This may necessitate concomitant coverage with lithium 
or another mood-stabilizing agent (e.g., divalproex, car-
bamazepine). Anecdotal evidence suggests possible use-
fulness of bupropion in treating bipolar depression.

 J. Electroconvulsive therapy is the most effective treat-
ment for major depression, especially for the subtype 
with psychotic features. It is the treatment of choice for 
acute suicidality, severe cachexia and dehydration sec-
ondary to poor intake, many medically complex major 
depressions, and antidepressant medication failures.

(Continued on page 664)
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 K. A chronic course of at least 2 years and a less severe 
depressive picture suggest a dysthymic disorder, which 
can co-occur with major depression. Dysphoria or fl uctu-
ating mood instability is also characteristic of a range of 
chronic personality disorders that vary in responsiveness 
to psychotherapeutic interventions.

 L. An identifi able stressor, maladaptive symptoms lasting 
!6 months, and a generally less severe depressive pic-
ture suggest an adjustment disorder with depressed 
mood, which usually resolves with time and supportive 
psychotherapy.
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EMOTIONAL DISORDERS WITH SOMATIC 
EXPRESSION

John A. Fromson, MD, and John Misiaszek, MD

Patients with emotionally based somatic complaints are 
largely unaware of their emotional confl icts. Often labeled 
as “crocks,” they receive poor and fragmented treatment, 
although their tendency to express their emotional con-
fl icts through somatizing behavior does not immunize 
them against bona fi de physical illness. Furthermore, 
many physical disorders such as thyroid disease, multiple 
sclerosis, and temporal lobe epilepsy may initially or pri-
marily present as an emotional disorder, causing delays in 
diagnosis and treatment. Physicians can reduce the physi-
cal, emotional, and iatrogenic morbidity of patients who 
somatize their psychic distress. This can be accomplished 
by providing consistency and support through exploring 
contributing psychosocial factors, explaining negative test 
results, and providing reassurance while minimizing inva-
sive procedures and redundant evaluations. Patients who 
somatize are emotionally impaired; rejection serves only to 
heighten their impairment.

 A. The medical history should include a review for simi-
lar, previously undiagnosed disorders in the patient 
and family members. Often the somatizing coping 
behavior has been modeled or reinforced earlier in 
life. Trauma experienced during early emotional devel-
opment may result in more severe somatoform expres-
sion such as a factitious disorder. Personal or family 
history also may suggest a proclivity for one of the 
major psychiatric disorders.

 B. Patients with acute or chronic psychoses may have 
bizarre somatic complaints (e.g., they may say that an 
alien force has turned their intestines inside out). 
Their overall thought disturbance is readily manifest in 
their report. It is sometimes diffi cult to differentiate 
between the complaint as a delusion or a symbolic and 
personalized interpretation of a genuine physical dis-
comfort. Patients with psychotic depression or monode-
lusional disorders (e.g., delusions of parasitosis) may 
have more focused or fi xed somatic concerns that may 
or may not diminish when treated with high-potency 
antipsychotics such as haloperidol or pimozide.

 C. Although patients who are delirious or cognitively im-
paired may misperceive or fabricate somatic symptoms, 
their primary psychiatric problem is differentiated 

from “functional psychosis” by the presence of periodic 
or persistent confusion and disorientation. Antipsy-
chotic medication may decrease the somatic delusions 
and behavioral diffi culties, but treatment of the under-
lying disorder may be curative.

 D. Depression may be masked by a complaint of headache 
or generalized fatigue. Vegetative signs of depression 
may be variably present, along with diminished self-
esteem and a depressive affect; these often precede or 
coincide with somatic sensations. A primary depression 
must be distinguished from a secondary (or reactive) 
depression that is a result, not the cause, of a somatic 
problem.

 E. Patients with a generalized anxiety disorder may present 
with a variety of somatic symptoms such as tachycardia, 
motor tension, or autonomic hyperactivity. Patients 
with panic attacks may fear cardiac or pulmonary disor-
ders. A primary anxiety disorder needs to be differenti-
ated from a secondary apprehension about a physical 
symptom.

 F. A hypochondriacal reaction is distinguished from 
classical hypochondriasis in that it follows a clearly 
identifi ed recent stressful event, is short-lived, and 
responds to reassurance. Examples include an indi-
vidual who is concerned about minor chest discomfort 
after a cardiac-related death of a close friend, a medi-
cal student who has a phobia about the “disease of the 
day,” and a luncheon crowd’s hysteria in response to 
the erroneous report of a victim of food poisoning in 
their midst.

 G. Conversion disorder is likely if there is loss or altera-
tion in physical function after a stressful event. The 
resultant psychic confl ict is not readily apparent to the 
individual or evaluator. The diagnosis also requires that 
the physical problem cannot be explained by a known 
physical disorder. “La belle indifference,” an inappro-
priate lack of concern for the perceptions by others 
of one’s disability, has been widely overstated as a char-
acteristic symptom and is of little diagnostic value. Use 
caution when assigning a diagnosis of conversion disor-
der. Studies show that 13%–30% of patients so diag-
nosed later develop physical problems that could have 
explained their original physical complaint.

(Continued on page 668)
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 H. Conscious deceit is subdivided into malingering when 
secondary gain is apparent and factitious disorder 
when reasons for the deceit are not understood by the 
patient or the physician. For example, a military draft 
inductee who feigns a disorder to avoid conscription is 
malingering, whereas patients with factitious disorders 
(e.g., Munchausen syndrome) have complex, convo-
luted reasons for faking somatic disorders, are angry 
and emotionally traumatized, have unsettled lives, 
and displace hostility onto others. They are diffi cult 
patients to treat both medically and psychiatrically; 
confrontation in the absence of a comprehensive med-
ical psychiatric treatment plan rarely works and risks 
escalating maladaptive behavior.

 I. Hypochondriasis is the misinterpretation of physical 
signs or sensations as serious disease. Patients typically 
are fearful, do not respond readily to support and 
reassurance, return for further evaluation and treat-
ment, or seek other physicians. These patients have 
been described as hostile, masochistic, and demand-
ing individuals who deny their needs for dependence; 
less commonly, they are described as individuals who 
are clinging, passive, and overly dependent in their 
relationship with their doctor. Related terms are 
somatization disorder, in which patients develop 
multiple “review of systems” complaints as an early 
life-coping mechanism, and somatoform pain disorder, 
when pain is the specifi c hypochondriacal concern.

 J. The absence of a physical fi nding or inability to estab-
lish a physical diagnosis by itself is insuffi cient for a di-
agnosis of a major psychiatric or somatoform disorder. 
These diagnoses can be made only when the associated 
psychiatric characteristics are present and when the 
dysfunction and somatic problems are a consequence 
of such characteristics. Because life stress or misfortune 
is found in most medical patients and nonpatients alike, 
take care not to magnify such occurrences when there 
is no obvious connection to the physical impairment.
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GRIEF
John A. Fromson, MD, and Gail L. Schwartz, MD

 A. Normal grief responses vary. The process of grieving 
may be seen as occurring in three stages: initial shock 
or numbing, acute mourning, and a period of resolu-
tion or recovery. A lack of perceived social support is 
one predictor of diffi culty in recovery. Those seen as 
grieving most intensely early in the bereavement may 
have a poorer outcome after 1 year than those with a 
relative absence of mourning. There is little evidence 
to support the effi cacy of treatment for people experi-
encing uncomplicated bereavement.

 B. Neurovegetative symptoms of depression are common 
in bereavement. Sleep disturbance may last for up to 
1 year. Appetite usually returns within 4 months after 
the loss. However, motor retardation, ruminative guilt, 
and a feeling of worthlessness are not typical symptoms 
of bereavement and suggest the need for psychiatric 
evaluation and treatment.

 C. Symptoms of complicated grief are distinct from symp-
toms of bereavement-related depression and anxiety. 
Persistent symptoms of anxiety and depression warrant 
a more detailed psychiatric evaluation. Patients who 
are clinically depressed are most often treated with a 
combination of antidepressant medication and psycho-
therapy.

 D. More than 40% of bereaved spouses have at least 
one type of anxiety disorder during the fi rst year of 
bereavement. A history of anxiety disorder is a strong 
predictor of its presenting during bereavement. Anxiety 
symptoms include somatic distress, obsessions and 
compulsions, phobias, and panic attacks.

 E. Antidepressants are useful in the treatment of most 
anxiety disorders and may be preferred to benzodiaz-
epines because of the lack of dependence potential.

 F. A history of an addictive disorder is a strong predictor 
of substance abuse during grieving. Because there 
is a signifi cant risk of morbidity and mortality with 
substance abuse, it is imperative that a careful history 
be taken and that bothersome symptoms of anxiety and 
sleeplessness be treated nonpharmacologically or with 
medications that have minimal addiction potential.

 G. In normal grief the intensity of the emotional pain 
gradually decreases; signifi cant resolution occurs by 
1 year. Theories of attachment behavior have been 
used to explain the diffi culties that complicate the 
grieving process for some people (Table 1).

 H. It is suggested that expressive psychotherapy is most 
appropriate for confl icted grief syndromes, cognitive 
treatment may be particularly useful for dependent 
grief syndrome, and treatments developed specifi cally 
for persons with posttraumatic stress disorder may 
be most useful for those who have had a sudden, unex-
pected loss.

Table 1 Pathologic Grief Syndromes

Dependent A stable sense of self depends on presence of the 
lost person

Unexpected loss A posttraumatic stress syndrome with hyperreactiv-
ity, intrusive memories, and nightmares alternating 
with affect constriction and numbing

Confl icted Ambivalence toward the lost person is unacceptable, 
and the grieving person turns the negative feelings 
on himself or herself
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PSYCHOSIS
John A. Fromson, MD, and Alan J. Gelenberg, MD

A psychotic episode is typifi ed by deranged thinking, 
speech, and behavior, often manifesting as hallucinations 
(false sensory impressions: visual, auditory, olfactory, gus-
tatory, tactile), delusions (false fi xed beliefs), diffi culty 
distinguishing reality from fantasy, disorganized thinking, 
and strange and inappropriate behavior.

 A. When confronted with a patient who is acutely 
psychotic, the fi rst task is to ensure the safety of the 
patient and others against injury or possible death. A 
calm, low-stimulus environment with nonthreatening 
behavior by staff is essential. Physical force should not 
be threatened unless overwhelming force is available. 
The patient should not be left alone, and an examining 
physician should be accompanied by at least one 
other person. Some patients may need to be restrained 
chemically and/or physically. Patients should be 
questioned about any thoughts of suicide or injuring 
others, which must be taken extremely seriously, 
especially if the hallucinations are auditory and are of 
a command type.

 B. A medical history is essential in the evaluation of a pa-
tient who is psychotic. Given the patient’s mental status, 
the most valuable information will probably come from 

(Continued on page 674)

others who know him or her. Inquire about the time 
course of the emerging bizarre behavior and possible 
relation to any preexisting or acute medical conditions, 
recent-onset physical symptoms, exposure to infectious 
or toxic agents, medication use, drug abuse, recent sur-
gery, or physical or psychological trauma.

 C. Possible medical causes of acute psychotic behavior 
should be considered and ruled out immediately. 
Despite the diffi culties, perform as complete a physical 
examination as possible, including pupils and, to the 
extent possible, fundi. Examine carefully the patient’s 
entire body for evidence of trauma, substance abuse, 
or any other medical condition. Staring or stereotypic 
motor behavior may suggest a drug-induced or 
seizure-related state, and obtaining an electroencepha-
logram may be advisable.

 D. Address such readily treatable (and potentially hazard-
ous) conditions as hypoglycemia by such means as 
immediate drawing of blood followed by IV injection 
of a concentrated dextrose solution.

 E. If the history (usually from others), a careful physical 
examination, and indicated laboratory tests fail to reveal 
any organic causes of psychosis, consider a psychiatric 
differential diagnosis.
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 F. Schizophrenia is a lifelong chronic condition marked 
by acute psychotic episodes interspersed with periods 
of less disturbed but still abnormal behavior. Between 
episodes, people with schizophrenia often show poor 
motivation, social awkwardness, and isolation. Acute 
schizophrenic episodes are typically treated with anti-
psychotic agents, which usually are maintained at 
lower dosages to mitigate the likelihood and severity of 
future episodes. Now, more patients with schizophrenia 
are taking newer-generation antipsychotic drugs such 
as clozapine (Clozaril), risperidone (Risperdal), olan-
zapine (Zyprexa), and quetiapine (Seroquel). It is un-
clear whether these drugs are as able as traditional 
antipsychotic medications to suppress acutely emergent 
psychotic behavior. Moreover, to date, newer agents do 
not come in parenteral form. Use benzodiazepine se-
dation as needed as an adjunct to antipsychotic drugs 
during acute episodes, especially when the patient 
presents as a danger to self and others.

 G. Mania often presents as an acute psychosis. A history 
typically reveals past episodes of mania or major 
depression. A mental status examination shows the 
patient to have grandiose ideas and be highly excited, 
emotionally labile, overtalkative, pressured in speech, 
and hypersexual. Acute treatment consists of antipsy-
chotic drugs as needed, often with adjunctive lithium. 
Divalproex (Depakote) increasingly is being used to 
suppress acute symptoms of mania. Lithium is the 
mainstay therapy for most patients who are bipolar 
(manic-depressive). The mood stabilizer olanzapine 
(Zyprexa) is also effective in preventing manic and 
mixed-episode relapse/recurrence in patients acutely 
stabilized with olanzapine and lithium cotreatment. 
Both agents are comparable in preventing depression 
relapse/recurrence. Carbamazepine (Tegretol and oth-
ers) and newer anticonvulsants (notably gabapentin 
[Neurontin] and lamotrigine [Lamictal]) are coming 
into use also. Electroconvulsive therapy (ECT) usually 
is effective for patients who fail to benefi t or cannot 
tolerate these medications. Benzodiazepines can be 
used adjunctively to control an acute episode.

 H. Psychotic depression may become manifest either as 
a recurrent mood disorder itself or as an episode in 
the course of a bipolar illness. Delusions and hallucina-
tions commonly manifest such depressive themes as 
guilt and punishment. Effective treatments include 
ECT and combined antipsychotic and antidepressant 
drugs. Clozapine and possibly other new antipsychotics 
may be especially helpful in treating psychotic 
depression. Guard against suicide, an omnipresent 
hazard in these patients. In March 2004 the U.S. Food 
and Drug Administration warned physicians and pa-
tients regarding increased risk of suicide with 10 newer 
antidepressant drugs. However, available data do not 
indicate a signifi cant increase in risk of suicide or 
serious suicide attempt after starting treatment with 
these newer antidepressant drugs.

 I. Delusional (paranoid) disorder is a chronic condition 
characterized by a fi xed and focused delusional system 
in the midst of otherwise-intact thinking. It often is 
refractory to biologic and psychologic treatments.

 J. Patients with dementia often manifest psychotic be-
haviors that can complicate long-term management. 
Rule out acute medical conditions, and, if possible, 
handle disruptive behaviors through behavioral and 
environmental means. If this is not possible, low dos-
ages of antipsychotic drugs may assist management.
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SMOKING CESSATION
Harry L. Greene II, MD, FACP

The U.S. Surgeon General has determined that the 
leading preventable cause of death and disability in the 
United States is cigarette smoking. Annually, 3 million 
deaths worldwide are attributed to smoking. This toll is 
expected to reach 10 million by 2025. Although 75% of 
all adults visit a physician at least once a year, smokers 
visit more often because of increased illness. The fi rst step 
in smoking cessation is to identify the smoker by simply 
asking, “Do you smoke?” Although a few smokers may be 
evasive about their smoking, most admit it, and surveys 
show that 80% say they would like to quit. It is estimated 
that there are 46 million people continuing to smoke as a 
result of addiction.

 A. Congratulate patients who are nonsmokers. Encourage 
patients who have quit to maintain their cessation. 
Counsel preteens and teens about peer pressure, tar-
geted advertising, and the fallacy of smoking as a way to 
appear more grown up. Work is being done currently to 
develop and test nicotine vaccines that, if effi cacious, 
could be used to vaccinate teenagers at risk for initiation 
of smoking. Additional work is being conducted to de-
termine the pharmacogenetics of those at greatest risk.

 B. Inform smokers of the adverse health consequences of 
smoking and the benefi ts of stopping, emphasize the 
damage or disease already present, motivate them to 
consider quitting, and give fi rm and unequivocal ad-
vice to quit. Use guided questions such as, “Are you 
aware of the effects of smoking on your health?” Make 
the patient aware of any physical fi ndings that are pres-
ent and related to smoking in an effort to personalize 
the effects of smoking. Mention the benefi ts of quit-
ting now, including lower risk of cancer, sudden death, 
or myocardial infarction (MI) and longer active life 
(at any age). Many smokers are fatalistic and unaware 
of the reversibility of smoking-related disease and risk. 
Make a statement such as, “As your physician, I must 
advise you that smoking is bad for your health.”

 C. One can sense whether a patient is contemplating quit-
ting by his or her responses to questions such as, “How 
do you feel about being a smoker? What reasons do 
you have to quit? Were you able to stop smoking in the 
past? How did you do it that time? What caused you to 
start again? If you had that chance again, what would 
you do differently?” The purpose of these questions is 
to allow insight, build confi dence, problem solve, and 
begin a plan for a new successful cessation attempt. 
Then a critical series of questions can be posed: “Have 
you thought about stopping? Do you think you can 
stop now? How will you do it? May I help you quit?”

 D. At this point, some patients do not show adequate moti-
vation or are unwilling to discuss or plan a cessation 
attempt. These people often lack the confi dence that 
they can be successful and are unwilling to risk their self-
esteem if they fail. Some investigators believe that these 
patients should sign a waiver stating they have been in-
formed of the risks and for the moment are choosing to 
smoke against the physician’s advice. They can be given 
a brochure to read, and the subject can be broached 
again on subsequent visits. Watch for a possible critical 
incident (e.g., acute illness; MI in patient, friend, or rela-
tive; cancer; pregnancy; death of a valued person) as a 
time when contemplation can be changed to action.

 E. Patients who are ambivalent often are unwilling to 
choose a quit date or sign a contract to quit but may be 
willing to do other things. A smoking diary can help 
document when, where, what they were doing, with 
whom, and the value of the cigarette from 1 (crucial) to 
5 (not very important). The diary helps build awareness. 
It can be accompanied by tapering (i.e., eliminating the 
not-very-important cigarettes). Other techniques in-
clude switching to cigarettes with lower tar and nicotine 
content and smoking fewer cigarettes each day. These 
measures are mainly directed at building confi dence for 
a successful cessation attempt. Until patients are ready 
to change, it is better not to court failure. Awareness 
that newer pharmacologic agents are available may 
help to convince a person who is ambivalent to try 
quitting.

 F. For patients ready to quit, a quit date should be set and 
a contract signed. These can be preprinted or simply 
written in the chart. The contract can serve as an ad-
ditional reminder if it is on duplicate paper with a chart 
copy and another copy placed in a prominent location 
selected by the patient (e.g., refrigerator, mirror). 
Some patients may keep a smoking diary for a few days 
to increase awareness of when, where, and why they 
smoke. Once the quit date is chosen, develop an action 
plan with the patient to determine who will be the sup-
port people at home and at work and how weight gain 
will be handled (increased exercise, low-calorie diet, 
use of bupropion or nicotine replacement therapy 
[NRT]). As the lungs return to normal, patients often 
begin to cough; it is worth emphasizing this in a posi-
tive light (i.e., cleansing of the lungs). Tell patients to 
use a cough suppressant only as a last resort to help 
them sleep. Those patients who choose varenicline  
(Chantix) should start the medication 1 week before 
their actual quit date so that they will be taking a full 
dose when they stop using cigarettes.

(Continued on page 678)
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 G. The decision to use NRT is based on whether the 
patient is heavily addicted to nicotine. This can be 
ascertained by historical data or the response to two 
questions: “Do you smoke within 30 minutes after ris-
ing in the morning?” and “Do you smoke more than 
25 cigarettes a day?” One can also use the historical 
information of a previous attempt at quitting that was 
aborted because of withdrawal signs or symptoms. 
These patients may do better with NRT.

 H1. For the individual who is nicotine dependent, one 
should offer both pharmacologic and psychologic inter-
vention and discuss the options so patients can select 
the best choice for them. We suggest one continuous 
medication (patch) and one acute medication (inhaler, 
lozenge, or gum). The latter allows an acute dose that 
simulates the acute pulse of nicotine desired during 
acute craving. If varenicline is selected, neither an 
acute or chronic NRT medication is warranted because 
its mode of action is through nicotine blockade. Vareni-
cline must be started 1 week before the quit date with 
an adjustment up to full dose. The choice of NRT 
should be approached as a menu of opportunities by 
the physician and patient. The agents available include 
nicotine polacrilex gum, nicotine-containing dermal 
patches, nasal spray, oral inhalers, nicotine-containing 
lozenges/microtabs, and psychoactive agents such as 
bupropion and varenicline. Clonidine and nortriptyline 
are now considered second-line agents because of 
frequent adverse effects. Some patients cannot chew 
gum because of dental work or temporomandibular 
joint problems or because they have tried the gum be-
fore and lack confi dence in it. For these patients trans-
dermal patches may be indicated. Other patients may 
be smoking a small number of cigarettes each day or 
may prefer not to use nicotine replacement; for these 
patients a trial of cessation without replacement ther-
apy may be appropriate, or bupropion or varenicline 
alone may be added. All of these agents have been 
shown to increase the likelihood of success by from 
1.5–3 times that of placebo. A minority of individuals 
may be smoking a small number of cigarettes a day or 
may wish to go “cold turkey” on their own. For those 
patients who are insistent and display confi dence, a trial 
of cessation without NRT may be warranted. Careful 
follow-up should be used with this group.

For patients who are heavily addicted and choose to 
use gum, offer nicotine (Nicorette) gum, now avail-
able in multiple fl avors and much more palatable than 
the early products. This can be done on a timed 
schedule and gradually tapered after the psychological 
aspects of addiction have abated. Many people who 
are unsuccessful in stopping do not use enough Nicor-
ette gum or may use it incorrectly. For all patients 
beginning cessation, maintain close follow-up or 

contact over the fi rst several days or weeks. This can 
be accomplished by a call from a staff member or by 
having patients call in with a report of how they are 
doing. The purpose of this is to identify slips (brief 
relapses) early and plan how to manage them and start 
the cessation attempt again. One slip is not a failure, 
and most patients who are successful have had to deal 
with three or four relapses. The details of relapse are 
important, and if acute craving is the cause, an acute 
NRT agent such as nasal spray, a lozenge, gum, or an 
inhaler may be added.

 H2. Once the choice of medical therapy is made, one 
should consider a choice about counseling that has 
been shown to be a crucial part of care. The ap-
proaches include individual (you as the clinician or a 
member of your staff) or a cessation counselor, group 
(as with a cancer society or lung association group, 
hospital, or health care plan group), via phone as pro-
vided again by pharmaceutical manufacturers, health 
plans, and so on. Internet support has become avail-
able, but its effi cacy is untested. Success in quitting 
correlates with more social support, with each addi-
tional means of psychological support raising the likeli-
hood of success.

 I. For successful patients, praise and support should be 
part of the maintenance plan.

 J. For those who relapse, analyzing the cause for the 
relapse is helpful in designing subsequent therapy; 
starting again at F makes sense. Two forms of Nicor-
ette are available, 2 or 4 mg. Depending on the 
patient’s overall pack-year history and smoking pat-
tern, an initial 2-mg dose helps taper craving for the 
nicotine in the cigarettes. David Sachs of Stanford 
suggests that a rule of 4s be followed with an even-
tual taper (i.e., 1 pack per day [ppd], 12 pieces 
Nicorette/day; 1.5 ppd, 16 pieces/day; 2 ppd, 
20 pieces/day). He also suggests a chew, stop, and 
park regimen for the user (i.e., chew slowly until a 
tingle is felt, stop chewing and park the medication 
between cheek and gum, restart chewing when the 
tingle is gone, and stop when the tingle returns).

 K. All future physician visits should include follow-up 
questions on cessation with reinforcement and praise 
for continued success.

 L. For individuals who are addicted and for whom the 
transdermal nicotine patches are appropriate, the 
fi rst dose is determined by amount of smoking and 
patient size.

 M. Those weighing !105 pounds or smoking !20 ciga-
rettes per day or who have frequent angina attacks 
should be considered for a 14-mg starting dose. Those 
who do not tolerate the 21-mg patch because of excess 
nicotine symptoms may do better on the lower dosage. 
The 14-mg dose is continued for at least 1 month.

(Continued on page 680)
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 N. Most smokers who are heavily addicted (with the 
exceptions noted in M) should begin with the 21-mg 
transdermal patch. This is continued for 1 month. 
Patients often report vivid, altered, or increased 
dreaming while using the 21-mg patch. Erythema 
develops beneath the patch in most patients. Patches 
should be moved to a new location each day. The 
manufacturer’s instructions should be carefully fol-
lowed. The patient must not smoke while using patches 
because this can lead to nicotine toxicity, increased 
angina, or MI. A small percentage of patients develop 
severe skin reactions (1%–3%) at the patch site. These 
patients should be managed using gum, inhaler, nasal 
spray, and/or bupropion or varenicline. After the ini-
tial dosage, the dose should be tapered, as suggested 
by the manufacturer.

 O. Continue close follow-up and support as outlined in I 
and K. The patient who relapses while using patches 
should have the failure analyzed and if from acute 
craving, have an acute agent added to the last patch 
dose at which the relapse occurred.

 P. Nasal spray delivers an earlier peak of nicotine than 
gum, inhaler, lozenges, or patches. The dose is one 
squirt per nostril with both nostrils being treated. The 
dosing schedule is two per hour. The spray may be 
used in conjunction with the patch for treatment of 
acute craving. Spray may be chosen by those smokers 
who need the “rush” effect of lighting up.

 Q. Nicotine inhalers became available in the late 1990s 
and still require a prescription to be dispensed. The 
inhaler adds the physical benefi t of “handling behav-
ior” like handling a cigarette. It provides the patient 
with a mechanism that he or she controls to adjust dos-
ing. Most of the nicotine absorbed from the inhaler is 
taken in through the oral mucosa, the esophagus, and 
stomach, with only a small amount being absorbed via 
the lungs. Used alone, it doubles quit rates over pla-
cebo and gives higher rates when coupled with the 
patch.

 R. Bupropion (Wellbutrin, Zyban) has been shown to 
produce 20%–23% 1-year cessation rates when fi rst 
used at a dosage of 150 mg twice a day. It is currently 
available in sustained-release form, which has de-
creased the seizure risk while enhancing effi cacy. 
Cessation rates varied from 20% to nearly 45% with 
doses of 100–300 mg/day for 7 weeks. Bupropion can 
help reduce cigarette use in those attempting to taper 
daily use and gives additional effi cacy when coupled 
with NRT. It may have a special role in those patients 
who are recently recovering from MI because, unlike 
NRT, it has no acute cardiac side effects. It seems to 
blunt the risk of weight gain with smoking cessation 
and has a Class B designation for use in pregnancy. 
Its side effects include xerostomia, headaches, and 

insomnia. It should not be used in those with a history 
of or predisposition to seizures.

 S. Nortriptyline has been listed as a second-line therapy 
by the Agency for Healthcare Research and Quality. It 
has been used for smoking cessation in patients both 
with and without depression. When used with the 
“patch,” it enhanced cessation rates over transdermal 
systems alone.

 T. Varenicline (Chantix) is a new pharmacologic agent 
that binds with high affi nity and selectivity at the al-
pha4beta2 neuronal nicotine acetylcholine receptor, 
thus producing agonist activity. The recommended 
dosage begins 1 week before the quit date with 0.5 mg 
orally for days 1–3. Then 0.5 mg is given orally twice a 
day for days 4–7 and then 1 mg orally from day 8 to 
completion of therapy. The initial course of treatment 
is for 12 weeks; for those who remain abstinent, ther-
apy should be continued for another 12 weeks. Recent 
warnings have appeared regarding mood swings, de-
pression, suicidal ideation, and attempted and com-
pleted suicides in those taking varenicline, thus 
prompting close psychological monitoring of these 
patients while receiving treatment.
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SUICIDAL PATIENT
John A. Fromson, MD, and Rebecca L. Potter, MD

Most people who are suicidal communicate their self-
destructive intentions to those around them, including 
their physicians. As many as two thirds of those who commit 
suicide have seen a doctor in the weeks to months before 
their death. Medical students and primary care physicians 
should therefore know how to evaluate the patient who is 
suicidal. Does a patient look or feel depressed and talk of 
“not being able to go on,” giving up, and losing interest in 
activities? If so, a more detailed assessment of suicidal risk 
is in order. Factors to consider in a comprehensive suicide 
risk assessment include age, gender, social and cultural 
issues, psychiatric diagnosis, prevention strategies, treat-
ment setting, and type of treatment.

 A. Psychiatric disorders associated with an increased risk 
of suicidal ideation and attempt include depression, 
bipolar disorder, alcohol or drug abuse, panic attacks, 
and panic disorders. Factors associated with high acute 
suicide risk in patients with affective disorders include 
an agitated state and severe manifestations of anxiety, 
panic attacks, global insomnia, and anhedonia.

 B. The following psychosocial factors place people at an 
increased risk of committing suicide: single, divorced, 
widowed, or separated marital status; unemployment; 
decreased social supports; humiliating life events 
(e.g., the recent loss of a job or an important relation-
ship); a chronic medical illness; or a family history 
of suicide. A previous suicide attempt is a predictor of 
future completed suicide.

 C. Do not ignore or minimize references to suicide, such 
as taking risks, talking of guilt over past events, talking 
of “ending it all,” making a will, or giving away prized 
possessions. Ask patients directly whether they are 
suicidal and if so what plan they have; assess their 
understanding of the lethality of the plan. Do they 
have the means to carry out the plan? Have there been 
earlier attempts? Determine patients’ mood, changes 
in appetite and sleep, the presence of hallucinations 

or delusions, and quality of speech. Patients with 
“command” hallucinations to commit suicide are at 
particularly high risk. A physical examination and labo-
ratory studies to consider contributory or concomitant 
physical illness are necessary.

 D. If the patient has serious immediate suicidal intent, 
consider psychiatric consultation and voluntary or 
involuntary hospitalization. If the risk is not as immi-
nent, establish and make available a therapeutic rela-
tionship. Forming a no-suicide contract, scheduling 
frequent appointments, and providing reassurance 
and hope for the future are important. Allow the pa-
tient to ventilate feelings and help him or her problem 
solve, communicating empathy and caring. Treat any 
underlying psychiatric or medical disorder.
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ACUTE ANTICOAGULATION
Michael D. Katz, PharmD

Thromboembolic disorders and medical procedures that 
may require anticoagulation therapy include proximal deep 
venous thrombosis (DVT), pulmonary embolism (PE), atrial 
fi brillation with embolism, acute myocardial infarction, 
acute coronary syndrome, and placement of mechanical 
heart valves. In situations of apparent thromboembolic 
disorders (as opposed to prophylaxis) that are potentially 
life threatening (e.g., PE with shock), initiate heparin 
therapy before performing diagnostic tests.

 A. Diagnostic tests vary in sensitivity and specifi city. In 
patients with PE, a high degree of clinical suspicion may 
necessitate therapy even when the helical CT scan or 
ventilation-perfusion scan is inconclusive or negative.

 B. Contraindications to heparin are relative: The risks 
must be weighed against the potential benefi ts. In 

most cases, patients with previous hypersensitivity or 
heparin-induced thrombocytopenia; active bleeding; 
intracranial hemorrhage; GI bleeding; hemophilia; 
thrombocytopenia; severe hypertension; or recent sur-
gery of the brain, spinal cord, or eye should not receive 
heparin therapy. In patients with PE in whom there 
are contraindications to heparin therapy, consider 
placement of an inferior vena cava (IVC) fi lter.

 C. In patients with massive PE or those with hemody-
namic compromise, consider thrombolytic therapy 
with urokinase or tissue plasminogen activator (TPA). 
However, clinical trials have shown no clear advantage 
of thrombolytic therapy over heparin in most patients 
with venous thromboembolism.

(Continued on page 688)
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 D. Several studies show that a weight-based approach to 
administering heparin achieves more rapid anticoagula-
tion without increased risk of bleeding. Many institutions 
have developed heparin-dosing protocols to facilitate 
the appropriate use of heparin. However, use of such 
protocols does not obviate the need for close clinical and 
laboratory monitoring by the physician. Check partial 
thromboplastin time (PTT) no sooner than 6 hours after 
any bolus; PTT checked sooner may be falsely elevated. 
The PTT target for heparin therapy must be based 
on values derived by individual laboratories. Many 
laboratories now standardize the PTT assay based on 
heparin levels. The PTT-based dose changes must 
be based on local laboratory standards, and published 
protocol can serve only as a guide.

 E. A variety of low molecular weight heparin (LMWH) 
products such as enoxaparin have been marketed. These 
agents appear to be at least as effective as unfractionated 
heparin (UFH), do not require PTT monitoring, and 
can be administered by intermittent SC injection. How-
ever, these products are much more expensive than 
UFH and offer no particular advantage in the patient 
who is hospitalized. Several studies show that LMWH 
can be administered safely to outpatients with DVT or 
PE. A patient who is medically stable and has the ap-
propriate home environment and insurance coverage 
may be discharged on LMWH (e.g., enoxaparin 1 mg/kg 
SC q12h or 1.5 mg/kg q24h). Such therapy is continued 

until the level of long-term anticoagulation (warfarin) is 
therapeutic.

 F. If long-term anticoagulation is indicated and there are 
no contraindications to warfarin, initiate warfarin as 
soon as the PTT is therapeutic. The initial warfarin dose 
should be the same as the expected maintenance dose. 
There is no pharmacologic rationale for, and there is no 
outcome evidence supporting, the use of warfarin 
“loading” doses. Continue heparin therapy for at least 
4 days after the initiation of warfarin. Earlier increases 
in the prothrombin time/International Normalized 
Ratio (PT/INR) result primarily from depletion of 
factor VII. Patients are not truly anticoagulated until 
signifi cant depletion of factors II and X has occurred.
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LONG-TERM ANTICOAGULATION
Michael D. Katz, PharmD

 A. Contraindications to long-term anticoagulant therapy 
include those listed for acute anticoagulation (p 686); in 
addition, long-term anticoagulant therapy is contraindi-
cated in those patients who are severely debilitated and 
malnourished, those who fall or undergo signifi cant 
trauma, those with alcoholism, and those who are un-
likely to understand or comply with therapy. As always, 
the risk-benefi t ratio must be considered. Pregnancy is 
an absolute contraindication to warfarin. Women of 
childbearing age who receive warfarin must be using an 
effective contraceptive method.

 B. Patients with recurrent thromboembolism on warfarin 
therapy should fi rst be evaluated for compliance and 
adequacy of anticoagulation. If low-intensity anticoagula-
tion was used, consider high-intensity therapy. Alter-
natively, consider subcutaneous low molecular weight 
heparin (LMWH) therapy. In patients with frequent re-
currences of thromboembolism, consider the presence 
of malignancy or other hypercoagulable state (activated 
protein C defi ciency, prothrombin mutation, etc.).

 C. The average dose of warfarin required to achieve the 
target INR in adult patients is 5 mg. However, indi-
vidual patient dose requirements vary widely, and 
there is no objective method that allows accurate pre-
diction of the therapeutic dose in a given patient. The 
initial dose should be the expected therapeutic mainte-
nance dose. Giving an initial loading dose is not ratio-
nal given the pharmacology of warfarin and will not 
cause a more rapid achievement of therapeutic levels 
of anticoagulation. An initial 10-mg regimen can be 

useful in predicting subsequent dose requirements but 
should be administered only in the context of a formal 
dosing nomogram. Elderly patients usually require 
lower dosages of warfarin.

 D. The level of anticoagulation during warfarin therapy is 
determined by the INR. This calculated value corrects 
for the widely varying thromboplastin reagents used to 
determine the prothrombin time (PT). Warfarin therapy 
cannot be safely or effectively managed without use 
of the INR. For most clinical indications, the target INR 
is 2.5 (range 2–3). For patients with most types 
of mechanical prosthetic heart valves or those who 
failed lower-intensity anticoagulation, a target INR of 
3 (range 2.5–3.5) is desired. These INR ranges serve as 
clinical guidelines, not absolute values. The target INR 
for a specifi c patient is based on the risk of bleeding, 
age, and concomitant drug therapy.

 E. Warfarin therapy must be closely monitored. Frequent 
monitoring is needed as therapy is titrated; less frequent 
visits are needed as the patient becomes stable. Initially, 
outpatients should be evaluated at weeks 1, 2, and 4. If 
the INR remains in the target range, the patient may be 
monitored every 4–8 weeks. Studies have shown that 
outcomes are consistently improved if patients are mon-
itored by an anticoagulation clinic. All patients who are 
given warfarin must receive education and counseling 
regarding the underlying thromboembolic disorder, how 
to take the warfarin, possible side effects, and signifi cant 
drug interactions. This information must be reviewed at 
each patient encounter.

(Continued on page 692)
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 F. If the INR is not in the target range, evaluate the patient 
for noncompliance, drug interactions, or a change in 
cardiac or hepatic function. Many drugs, including over-
the-counter products, vitamins, and herbal/alternative 
agents, have signifi cant interactions with warfarin. Any 
new drug should be initiated with great caution. If a cor-
rectable factor is identifi ed and removed, the patient 
may continue taking the previous warfarin dose. In a 
patient who was previously stable with a minor fl uctua-
tion in INR and no change in clinical status, the warfarin 
dose may be continued and the INR should be 
rechecked in 1 week. Note that large changes in dose 
are not recommended and the change in INR will not 
be proportional to the change in dose. Patients with a 
very high INR (e.g., !6–10) should be assessed for 
bleeding complications. In the absence of bleeding, 
holding the warfarin dose may be the best approach. 
The INR can be reduced quickly by administering 
vitamin K 2.5 mg PO or 0.5–1 mg SC without causing 
warfarin resistance. Larger doses of vitamin K will cause 
prolonged resistance to subsequent warfarin therapy 
and should be avoided.

 G. The duration of anticoagulant therapy is determined by 
the underlying disease and risk of recurrent thromboem-
bolism. For patients with a fi rst deep venous thrombosis 
(DVT) or pulmonary embolism (PE), 3–6 months of 
therapy may be adequate, especially if an underlying 
cause can be identifi ed and removed. However, in 
patients with recurrent DVT or PE, atrial fi brillation 
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with embolism or mechanical valves will require 
long-term therapy.

 H. Bleeding complications may occur with a therapeutic or 
elevated INR. The risk of future anticoagulation must 
be weighed against the risk of future bleeding episodes. 
The management of warfarin-associated bleeding gen-
erally consists of holding the drug and administering 
vitamin K, fresh frozen plasma, or both. Full reversal of 
anticoagulation may not be desired in patients with me-
chanical heart valves. Administration of large doses of 
vitamin K (!5 mg SC/IV) will cause resistance to future 
warfarin therapy for several weeks. In patients who 
develop GI bleeding or hematuria with a therapeutic 
INR, a GI or urinary tract lesion may be present.
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ANAPHYLAXIS
Michael D. Katz, PharmD

The common signs and symptoms of anaphylaxis include 
an aura, rhinitis, cough, pruritus, urticaria, laryngeal 
edema, generalized edema, decreased sensorium, shock, 
bronchospasm, GI cramps, and vomiting. Rarely, patients 
may develop heart failure, pulmonary edema, and DIC. 
Other conditions such as vasovagal reactions, hyperven-
tilation, globus hystericus, and hereditary angioedema 
may mimic aspects of anaphylaxis and should be ruled out 
before initiating aggressive therapy.

 A. Anaphylaxis is associated with a variety of factors, 
including foods, drugs, insect bites and stings, latex, 
semen, and exercise. More than one third of cases have 
no identifi able cause. Drugs associated with anaphylaxis 
include !-lactam antibiotics, sulfonamides, anesthetics, 
chymopapain, protamine, dextran, vaccines, and iodin-
ated radiocontrast media. In any patient with anaphy-
laxis, obtain a complete exposure history, including any 
previous reactions.

 B. Local reactions usually consist of redness, swelling, 
and pain at the site of injection. Systemic signs and 
symptoms may develop rapidly. Measures to slow 

absorption of the antigen from the injection site, such 
as application of ice or use of a venous (not arterial) 
occluding tourniquet, may be useful in the fi eld until 
the patient reaches medical attention.

 C. Base the initial management of anaphylaxis on support 
of airway, breathing, and circulation. Place all patients 
in the Trendelenburg position and give supplemental 
oxygen. In patients with cardiac or respiratory arrest 
or serious arrhythmias, initiate Basic and Advanced 
Cardiac Life Support measures.

 D. Epinephrine is the mainstay of therapy for anaphylaxis; 
no other drug has proved as effective. Epinephrine 
reverses the effects of the mediators of anaphylaxis and 
may reduce the further release of these mediators. In 
most adults, give 0.3–0.5 ml of 1:1000 solution by 
SC injection (in children, 0.01 ml/kg). However, if the 
patient is in shock, give epinephrine through a central 
vein or instill into the endotracheal tube. If the desired 
response is not achieved and no adverse effects occur, 
repeat epinephrine in 10 minutes. Monitor elderly pa-
tients, especially those with underlying cardiac disease, 
very closely.

(Continued on page 696)
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 E. In patients with severe bronchospasm, epinephrine 
and inhaled !2 agonists (e.g., albuterol) are the most 
effective treatment. There is no evidence that IV 
theophylline is effective in the treatment of acute, 
severe bronchospasm, and it may increase the risk of 
cardiac arrhythmias. Early administration of an IV 
corticosteroid should be considered because these 
agents have a delayed onset of action. Methylpred-
nisolone at IV dosages of 50–125 mg every 6 hours 
has been used. In less severe cases, oral prednisone 
may be appropriate.

 F. Antihistamines serve as second-line therapy when a 
prolonged course is expected. H1 blocking agents such 
as diphenhydramine or hydroxyzine may be especially 
useful in treating pruritus. In patients with a prolonged 
or refractory course, the addition of the H2 blockers, 
such as ranitidine 50 mg IV or 150 mg PO, may be 
helpful.

 G. Instruct all patients with anaphylaxis in ways to avoid 
future exposure to the inciting agent. The cause of the 
episode, if known, should be documented clearly in 

the patient’s medical record, especially in drug-
induced anaphylaxis. Because existing therapy with 
beta blockers or angiotensin-converting enzyme (ACE) 
inhibitors could worsen anaphylaxis, those agents 
should be discontinued, if possible.

 H. In some instances specifi c preventive therapy may be 
indicated. Consider patients with bee-sting allergy who 
cannot easily avoid future exposures for desensitization. 
In patients with frequently recurrent idiopathic ana-
phylaxis, prophylactic therapy with corticosteroids and 
antihistamines has proved effective. Autoinjectors con-
taining epinephrine also may be used by the patient at 
risk for another serious reaction.
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Once patient is stable,
observe for 24 hr

Counsel patient to prevent
    future episodes
Chart documentation of
    episodes
Consider discontinuing
 prior beta blocker and
 ACE inhibitor therapy

Consider providing anaphylaxis kit

Bee-sting allergy

Consider desensitization

Recurrent idiopathic
anaphylaxis

Consider prophylactic
therapy

H

D
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 A. An adverse drug reaction (ADR) is any unexpected, 
unintended, undesired, or excessive response to a 
drug or medication that (1) requires discontinuing the 
medication; (2) requires changing the medication; 
(3) requires modifying the dosage; (4) necessitates 
hospital admission; (5) prolongs stay in a health care 
facility; (6) necessitates supportive treatment; (7) signi-
fi cantly complicates diagnosis; (8) negatively affects 
prognosis; or (9) results in temporary or permanent 
harm, disability, or death. The concept of medication 
misadventures includes medication errors and ADRs.

ADRs are far more common than many clinicians be-
lieve. A recent meta-analysis of 39 prospective studies 
concluded that serious ADRs occur in 6.7% of hospital-
ized patients, with a fatality rate of 0.32%. Annually, 
2.2 million hospitalized patients experience serious ADRs, 
with 106,000 deaths per year, making ADRs the fourth 
leading cause of death in the United States. The elderly 
are especially prone to ADRs. Approximately 5% of hos-
pitalizations result from an ADR. It is estimated that 11% 
of hospitalized patients experience an ADR, with 2.1% of 
those considered serious. Many ADRs are preventable.

 B. Evaluate any patient receiving a pharmacologically active 
substance (including diagnostic agents and alternative 
products) who has any adverse event for a possible ADR. 
Medication errors, including improper prescribing, dis-
pensing, or administration of a drug, are one possible 
cause of ADRs. Standard drug information resources can 
help defi ne the adverse effect profi le of a given agent. 
However, information regarding newly marketed agents 
may be diffi cult to obtain.

 C. Establishing a temporal association is often the most dif-
fi cult part of the evaluation. Most ADRs manifest within 
the fi rst day or two of treatment and most by the second 
week of therapy. The temporal relationship is drug, pa-
tient, and reaction specifi c. To establish a clear-cut tem-
poral relationship, compare the time of onset of the reac-
tion with that expected based on previous reported 
reaction or the known or proposed pathophysiologic 
mechanism. If the reaction has not been seen with the 
suspected drug, compare similar agents or drugs within 
the same class. Take into account patient specifi city (e.g., 
type I hypersensitivity reactions may be immediate in 
nature in a patient who was previously exposed or delayed 
5–10 days in a patient who has never been exposed).

 D. Discontinue all potential offending agents, if possible. 
However, the decision to discontinue agents depends 

on the severity of the reaction, the effectiveness of the 
agent, the need for continued therapy, and the availability 
of therapeutic alternatives. If an alternative agent is used, 
choose one that is unlikely to cause the same ADR.

 E. Like the onset of a reaction, resolution varies accord-
ing to the specifi c nature of the reaction and the 
patient. Be aware that some adverse reactions, such as 
ototoxicity from aminoglycosides or nephrotoxicity 
from amphotericin B, may resolve only after long 
periods or may have permanent sequelae.

 F. Rechallenge should not be undertaken unless the 
benefi ts outweigh the risks and should not be used 
merely to confi rm the association between the ADR 
and the suspected drug. Be aware that there may be a 
different manifestation of the adverse reaction on 
rechallenge, particularly in cases of allergic reactions. 
These changes may be in the temporal relationship or 
in the severity of the reaction.

 G. A variety of protocols are available to formally assess the 
probability and severity of an ADR. Unless the cause of 
the reaction is common and unambiguous, it may be 
helpful to apply one of these assessment protocols to the 
patient situation.

 H. The U.S. Food and Drug Administration (FDA) Med-
Watch program is a voluntary system to report adverse 
events and products problems. The FDA is especially 
interested in serious or unusual reactions, reactions to 
new drugs, and reactions to herbal and other alternative 
medicine products. MedWatch reports can be submit-
ted by fax (1-800-FDA-0178), by mail, or on-line (www.
fda.gov/medwatch/). Vaccine-related ADRs should be 
reported to the Vaccine Adverse Event Reporting Sys-
tem (VAERS) at 1-800-822-7967.
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Patient with possible ADR

Possible offending
agent not
discontinued

D

E

GF

H

Awareness of Possible ADVERSE DRUG REACTIONS (ADRs)

C

A

B

Temporal association 
with use of drug

No temporal association 
with use of drug

Monitor all patients receiving
pharmacologically active agents

Patient-specific data Published literature
supports possible ADR

Consider:
    Medication error

Causal relationship
doubtful

Possible offending
agent discontinued

ADR resolves

Causal
relationship
doubtful

ADR resolves

No rechallengeRechallenge

ADR
does
not
reappear

ADR
reappears

Causal
relationship
possible

Causal
relationship
definite

ADR may
be caused
by existing
clinical
condition
    and/or
No previous
report of
ADR
associated
with drug

Causal
relationship
doubtful

Consider reporting
to FDA MedWatch
program

ADR unlikely
to be caused
by existing
clinical
condition
        or
Previous 
report of
ADR
associated
with drug

Causal
relationship
possible

ADR 
does
not
resolve

ADR 
does
not
resolve



700

ANTIMICROBIAL PROPHYLAXIS 
IN SURGICAL PATIENTS

Brian L. Erstad, PharmD

 A. A commonly used classifi cation system categorizes 
surgical procedures as clean, clean-contaminated, con-
taminated, or dirty, based on predicted postoperative 
site infection rates; rates of infection are generally !2% 
for clean and about 40% for dirty procedures. However, 
infection rates for the same operation may vary at differ-
ent institutions; physician- and institution-specifi c rates 
should be recorded and used in the consideration of 
prophylaxis. Other factors predictive of postoperative 
infection, including risks within particular categories, are 
described elsewhere (see Mangram et al.). In addition to 
the antimicrobials listed in the decision tree, mechanical 
bowel cleansing (e.g., oral polyethylene glycol solution, 
sodium phosphate with or without bisacodyl) is routinely 
used the day before elective colorectal surgery. For pen-
etrating abdominal trauma, prophylaxis is indicated 
because the exact site and extent of injury cannot be 
determined until surgery. Treatment, not prophylaxis, is 
needed for dirty surgical procedures. Although guide-
lines usually state that treatment is also needed for con-
taminated procedures (e.g., colon injury with delayed 
surgery), prophylaxis may suffi ce in selected cases 
(e.g., minor break in technique with prompt lavage). 
Local antimicrobial prophylaxis with irrigations, impreg-
nated beads or cement, and bonded grafts may provide 
protection equivalent to IV prophylaxis in some types of 
surgery, but well-designed trials are needed before 
recommendations can be made with confi dence.

 B. Do not base the decision to use antimicrobial prophy-
laxis solely on postoperative wound infection rates. 
Total hip replacement is classifi ed as a clean operative 
procedure according to most criteria, but a postopera-
tive infection of the prosthesis may be catastrophic. 
Hence, a clinically signifi cant decrease in the incidence 
of an unacceptable complication may be suffi cient justi-
fi cation for prophylaxis.

 C. Cefazolin is the standard with which other antimicrobials 
(e.g., cefuroxime) should be compared for clean surgical 
procedures. Cefazolin is inexpensive, has a moderately 
long half-life, has a spectrum against most predominant 
pathogens, and has demonstrated activity in clinical tri-
als. Clindamycin or vancomycin may be used instead of 
cefazolin in patients with "-lactam allergies. Additionally, 
vancomycin may be used for surgery involving prosthetic 
materials or devices (including total hip replacement) if 
a high rate of methicillin-resistant Staphylococcus aureus 
or epidermidis infection has been documented, but its 
use is not indicated for routine prophylaxis, given the 
concern of vancomycin-resistant bacteria.

 D. Antimicrobials with aerobic and anaerobic activity 
(e.g., cefoxitin, cefotetan, cefazolin plus metronida-
zole; gentamicin plus clindamycin) are indicated for 
prophylaxis when mixed pathogens are common (i.e., 
clean-contaminated procedures). In colorectal surgery 
it is unclear whether IV antimicrobials with combined 
aerobic/anaerobic activity provide benefi ts beyond me-
chanical cleansing and oral antimicrobial prophylaxis, 
but the IV agent is often added.

Give IV antimicrobials within 60 minutes (120 minutes 
for vancomycin or ciprofl oxacin) of the fi rst incision to 
ensure adequate concentrations. Additional doses of the 
antimicrobial may be needed during extended proce-
dures, depending on its pharmacokinetic properties (e.g., 
a second dose of cefazolin should be given 4 hours and 
cefoxitin should be given 2 hours from the start of an 
operation). With the possible exceptions of cardiothoracic 
procedures, there is little benefi t from antimicrobial ad-
ministration beyond 24 hours from the fi rst surgical inci-
sion (unless treatment, not prophylaxis, is indicated). 
Recommended dosages are listed in Table 1.
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Table 1  Drug Dosages for Surgical Antimicrobial 
Prophylaxis in Adults!

Cefazolin 1–2 g IV
Cefoxitin 1–2 g IV
Vancomycin 1 g IV
Clindamycin 600–900 mg IV
Gentamicin 1.5–2 mg/kg IV (use an adjusted weight if more than 

30% above ideal body weight)
Ciprofl oxacin 400 mg IV
Erythromycin 1 g PO # 3 doses†

Neomycin 1 g PO # 3 doses†

!Use the larger doses for patients who are obese and patients with 
substantial blood loss during surgery. 
†Give at 1 pm, 2 pm, and 11 pm the day before surgery.
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Surgical Patient for ANTIMICROBIAL PROPHYLAXIS

Classify type of surgical 
procedure by infection risk

Clean

Head/neck*

Urologic*

Cardiothoracic*
Neurosurgical*
Orthopedic*
Vascular*

Cefazolin
        or
Vancomycin

Obstetric/
gynecologic

Cefazolin

Clindamycin
        $
Gentamicin

Cefazolin
        or
Ciprofloxacin

Cesarean*
delivery

Hysterectomy

Cefazolin

Cefazolin

Upper

Stomach*
Duodenum*
Jejunum*
Biliary tract*

Lower Unknown

Penetrating
abdominal 
trauma (< 3 hr)

Appendectomy

Cefoxitin

Cefoxitin

Cefoxitin

Gastrointestinal

*High-risk procedures only

Clean-contaminated Contaminated Dirty

Treatment
(not prophylaxis)

Treatment
(not prophylaxis)

Erythromycin
          !
Neomycin
     and/or
Cefoxitin

Ileocecal
Colorectal

Penetrating abdominal
 trauma (>3 hr)
Acute inflammation present
Major break in technique

A

B

C

D
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CHOOSING APPROPRIATE 
ANTIMICROBIAL THERAPY

Michael D. Katz, PharmD

The choice of appropriate antimicrobial therapy should 
be based on several factors, including pathogens being 
treated, the antimicrobial spectrum, and a variety of 
patient-specifi c factors. Antibiotic choices should be 
based on a sound rationale.

 A. Empiric therapy is based on a presumptive diagnosis 
of infection or clinical syndrome. Especially in the 
hos pital setting, empiric therapy is broad in spec-
trum, designed to cover the most likely pathogens in 
the specifi c patient. Before initiating empiric ther-
apy, obtain appropriate specimens for culture and 
sensitivity. Empiric therapy is indicated when the 
infection is potentially rapidly life-threatening (sep-
sis, pneumonia) or causes signifi cant morbidity (uri-
nary tract infection, severe dysentery). Therapy 
should be based on available evidence-based guide-
lines rather than drug manufacturer marketing and 
advertising.

 B. The most likely pathogens at a site of infection may be 
based on normal fl ora at that site; tropism of certain 
pathogens for various tissues or organs; and patient-
specifi c factors such as previous antimicrobial therapy, 
nosocomial versus community-acquired infection, and 
patient immune status. Not every possible pathogen 
requires coverage—just those that are most likely. Emer-
gence of drug resistance in common bacterial pathogens 
such as Streptococcus pneumoniae, Staphylococcus au-
reus, and Enterococcus and spread of these organisms to 
the community has made antibiotic decision making 
more complex. The clinician must know current local 
resistance patterns of common pathogens and factors 
driving increased resistance. The use of certain drugs, 
such as vancomycin and linezolid, should be based on 
strict guidelines to reduce the development and spread 
of resistance.

 C. Patient-specifi c factors include history of previous 
adverse reactions to antimicrobials, patient age, preg-
nancy or lactation, concomitant drugs, excretory organ 
function, immune status, and site of infection. For 
patients who are very ill, IV administration is prefer-
able to ensure adequate drug concentrations at the 
site of infection.

 D. Combination therapy is indicated when broad-spectrum 
coverage is desired (sepsis), in polymicrobial infections 
(intraperitoneal abscesses), to prevent the emergence of 
resistance (tuberculosis), or to provide antimicrobial syn-
ergy (streptococcal endocarditis, !-lactam/aminoglycoside 
for Pseudomonas aeruginosa infections, amphotericin/
5-fl ucytosine for cryptococcal meningitis).

 E. The cost of drug therapy is based not only on the drug 
cost but on the cost of administration, supplies, and 
monitoring. If all else is equal, choose the least expen-
sive regimen. However, therapeutic effi cacy is of pri-
mary importance.

 F. Defi nitive therapy occurs when a microbiologic and a 
clinical diagnosis are confi rmed. Defi nitive therapy is 
narrow in spectrum and generally requires only one 
drug. If the patient was previously receiving empiric 
therapy, determine the need for continued treatment.

 G. Susceptibility data are useful in determining defi nitive 
therapy, but there are pitfalls. If the reported suscepti-
bilities do not fi t usual patterns for that organism, the 
reliability of the information is suspect. If minimal in-
hibitory concentrations (MICs) are present, in general, 
any drug in the sensitive MIC range will be effective. 
Some forms of antibiotic resistance may not be 
detected by standard laboratory methodology.

 H. Even with positive cultures, broad-spectrum therapy 
may be indicated, especially in patients who are im-
munosuppressed. Base the choice of antimicrobial 
regimen on clinical judgment and laboratory data.

 I. A variety of drug-specifi c factors must be considered. 
Certain agents do not penetrate well into certain 
tissues (e.g., aminoglycosides in CNS infections, van-
comycin in pulmonary infections). If a relatively new 
antimicrobial is considered, there should be clinical 
trials documenting effi cacy compared with the conven-
tional regimen for that infection. Consider drug toxic-
ity; reserve more toxic drugs (aminoglycosides, ampho-
tericin B) for patients at higher risk.

 J. If the patient is not critically ill and has adequate GI 
tract function, give oral antimicrobials as soon as pos-
sible. However, in some cases, long-term or home IV 
antimicrobial therapy is indicated if oral agents are 
not available for the specifi c infection.
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G

E

Patient for ANTIMICROBIAL THERAPY

Empiric therapy Definitive therapy

Culture and sensitivity data

Assess response to
previous therapy

No evidence of infection

Antimicrobial therapy
not indicated

Evidence of infection

Presumed sites of infection

Obtain body fluids
for staining, culture

Empiric therapy
not needed

Empiric therapy needed

Determine most likely
pathogens at site(s) of
infection; current and future
local microbial resistance factors

Evaluate patient-specific
    factors
Choose route of administration

Assess need for
combination therapy

Determine agents most
likely to be effective

Assess cost-effectiveness
of potential choices

Await culture results

Definitive Therapy

Drugs on formulary Drugs not
on formulary

Use formulary
agents if possible

Choose regimen and dose

Develop monitoring plan
for efficacy and toxicity

Evaluate response in 48 – 72 hr

Positive response Negative response

Assess cultures

Positive Negative

Definitive
Therapy

Continue
Empiric
Therapy

Continue to monitor for efficacy, toxicity

Continued therapy
needed

Continued
therapy
not needed

Discontinue
antibiotics

Evaluate sensitivity data

Organism sensitive
Sensitivity reliable

Organism
resistant or
intermediate

Do not use for
definitive therapy

Need to cover
other organisms

No need to
cover other
organisms

Continue
Broad-Spectrum
Therapy

Consider:
    Narrow-spectrum
    agents

Assess:
    Agent’s ability to reach
        infection site
    Clinical trials demonstrating
        efficacy for organism
        and disease
    Toxicity relative to severity
        of infection
    Cost-effectiveness

Choose agent and
appropriate dose

Develop monitoring plan
for efficacy and toxicity

Evaluate response in 48 – 72 hr

Positive responseNegative response

Use Oral Agent
as Soon as Possible

Discontinue therapy
when infection is cured

Monitor for relapse

Reconsider diagnosis

Repeat cultures

Consider:
    Nonbacterial or
        resistant pathogen
    Drug fever

A F

H

I

B

C

D
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USE AND MONITORING OF 
AMINOGLYCOSIDE ANTIBIOTICS

Brian L. Erstad, PharmD

Gentamicin (G), tobramycin (T), and amikacin (A) are 
members of a class of antiinfectives known as the amino-
glycosides. They are injectable antimicrobials primarily used 
for their excellent activity against gram-negative rod aerobic 
bacteria, with a few important exceptions (e.g., Stenotroph-
omonas maltophilia). These agents tend to have similar spec-
tra, although tobramycin may be useful for Pseudomonas 
aeruginosa in institutions with gentamicin-resistant strains, 
and gentamicin may be useful in combination with peni-
cillins or vancomycin for synergism when treating serious 
enterococcal or staphylococcal infections. Some infectious 
disease experts also recommend the addition of an amino-
glycoside to !-lactam therapy for serious infections caused 
by organisms such as P. aeruginosa, although there is little 
evidence of improved effi cacy with the combination, assum-
ing the organism is susceptible to the !-lactam.

 A. Although the loading dose of an aminoglycoside can be 
calculated on the basis of body weight, subsequent 
maintenance doses need to be calculated with consid-
eration of the patient’s extracellular volume status and 
renal function. Equations and computer programs 
have been developed for dosing the aminoglycosides, 
but once-daily regimens involve less complicated 
dosing calculations and are probably less labor inten-
sive than traditional dosing methods yet have similar 
effi cacy in most populations. However, some groups 
have not been well studied (e.g., pregnant women), 
and others (e.g., geriatric patients) may be more prone 
to toxicity with once-daily dosing.

 B. One interaction between aminoglycosides and penicillins 
deserves special mention. Aminoglycoside concentrations 
may be lowered in vivo and in vitro by concomitant 
administration of penicillins. Although the signifi cance of 
this interaction depends on a number of factors (e.g., 
specifi c antimicrobials, dosing regimens), it is best to 
minimize the potential for this interaction by scheduling 
these agents as far apart as possible.

 C. Remember to monitor the patient and not just the 
serum aminoglycoside levels. Potential nephrotoxi-
city and ototoxicity concerns have led to use of ami-
noglycoside assays at many hospitals. When used 
appropriately, these assays can be valuable monitor-
ing tools. However, they are not a substitute for 
clinical evaluation. Aminoglycoside levels may be in 
the therapeutic range, but the patient may not be 
clinically improving, which may require a change 
or reevaluation of therapy. Aminoglycoside levels 
may not be needed for expected therapy "5 days in 
patients with stable renal function and fl uid balance. 
When aminoglycoside levels are needed, diligent 
attention to their collection and analysis is crucial. 
Aminoglycoside doses may be skipped or given at 
unexpected times. Blood may be drawn from a line 
containing the aminoglycoside or not drawn at all. 
The draw may not be at the proper time. If the level 
is ordered and drawn correctly, the specimen may 
not be properly stored before analysis.

 D. The defi nitions of the pharmacokinetic terms peak 
and trough have not been standardized in the medical 
literature. In this chapter peak level refers to the blood 
concentration of an aminoglycoside drawn 30 minutes 
after a 30-minute infusion. The trough level is the 
concentration 30 minutes before a dose of the amino-
glycoside. For once-daily dosing, some investigators 
recommend a single level drawn 6–14 hours after the 
dose is administered, with subsequent adjustment by 
nomogram (see Nicolau et al.). As a more straight-
forward alternative (with similar assumptions about 
the peak level), the clinician can draw a single trough 
level that should be " 0.5 mg/L with once-daily dosing. 
With once-daily dosing, the primary concern is related 
to unexpected aminoglycoside accumulation that 
should be refl ected in an elevated trough concentra-
tion. A pharmacokinetic consultation would be in 
order if this accumulation is found.

(Continued on page 706)
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A

B

USE OF AMINOGLYCOSIDE ANTIBIOTIC INDICATED

Clinical evaluation:
    Age
    Sex
    Height and weight
    Medications

Laboratory tests:
    BUN
    Creatinine
    CBC with differential
    Cultures/susceptibilities

Determine loading dose*:
    Calculate ideal body weight (IBW)

Actual weight
#IBW or #30%
above IBW

2–3 mg/kg using actual weight
(4–7 mg/kg for loading and
maintenance doses if
once-daily dosing with G or T)

Actual weight $30% above IBW

Calculate adjusted weight:
    0.4 (actual weight % IBW) & IBW

2–3 mg/kg using adjusted
weight (4–7 mg/kg for once-daily
dosing with G or T)

Calculate maintenance*
 dose and interval from
 equations or nomogram
Consult pharmacist if 
 renal dysfunction

If patient also taking
penicillin, schedule aminoglycoside
and penicillin as far apart as possibleMonitoring

Steady-state
serum levels*

Achieve peak levels
'4 – 8 ( minimal
inhibitory concentration
of organism

Peak levels for G, T, A
using standard dosing method:
    Severely ill:
        7 –10 (28 – 35) mg/L
    Moderately ill:
        5 – 7 (20 – 28) mg/L
    Mild infection/synergy:
        3 – 5 (15 – 20) mg/L
Trough levels for G, T, A
using standard dosing method:
    "1 ("15) mg/L
Trough levels for G and T
using once-daily method:
 "0.5 mg/L

Recheck levels q2 – 7days
depending on response,
renal function, and fluid 
balance

*Use higher end of dosing range for patients who are critically ill and lower end for synergy.

Clinical evaluation

No signs or
symptoms of
infection

Cont’d on p 707

Signs or symptoms
of infection (fever,
chills, lethargy,
mental status
changes,
inflammation, pain)

Cultures/susceptibilities Laboratory evaluation
(as above) q1– 5days
depending on stability
and response to
treatmentResistant

organism
Susceptible
organism

No clinical
improvement

Clinical
improvement

Continue
Current
Therapy

Change
Antibiotic
if No Clinical
Improvement

Reevaluate source and
    type of infection
Reassess aminoglycoside
    dose and levels
Consider switch to another 
 antimicrobial

C

D
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 E. The introduction of antimicrobials with enhanced 
gram-negative activity has allowed the clinician more 
choices for treating such infections. However, when the 
aminoglycosides are used for resistant organisms or for 
synergy against gram-positive cocci, proper monitoring 
of patients is necessary to reduce the incidence of 
nephrotoxicity and ototoxicity. It is thought that the 
nephrotoxicity associated with aminoglycosides primar-
ily is related to multiple daily doses given for prolonged 
periods (i.e., area under the concentration time curve). 
Other factors associated with aminoglycoside toxicity 
include liver disease, shock, congestive heart failure, 
and the age and sex of the patient (higher in the elderly 
and females). Because nephrotoxicity and ototoxicity 
are most likely to occur in patients who receive amino-
glycosides for prolonged periods, the duration of 
therapy should be limited to the shortest period of time 
necessary to clear the infection.

 F. The optimal duration of aminoglycoside therapy has 
not been well studied. In general, extended courses 
(weeks) are necessary for more severe infections such 
as osteomyelitis caused by gram-negative bacteria that 
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are resistant to other antimicrobials. Uncomplicated 
wound or urinary tract infections often resolve after 
3–5 days of taking the aminoglycosides. Consider the 
site, severity, and clinical response in deciding when to 
discontinue therapy.
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No signs or
symptoms of

infection

No toxicityToxicity

Nephrotoxicity
Ototoxicity

Renal electrolyte
wasting

Change
Antibiotic

Replace
Electrolytes

Clinically significant
neuromuscular blockade

Change
Antibiotic

Continue Therapy
until Cure

Longer course for
more deep-seated,
serious infections 
not susceptible to 
less toxic antimicrobials

USE OF AMINOGLYCOSIDE ANTIBIOTIC INDICATED
(Cont’d from p 705)

Continue
Current
Therapy

E

F
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USE AND EVALUATION OF SERUM 
DRUG LEVELS

Jason M. Rominski, PharmD; Kathryn R. Matthias, PharmD; and Brian L. Erstad, PharmD

 A. Certain medications have a narrow therapeutic index 
(NTI), meaning there is a narrow range for a serum drug 
level (SDL) that will provide a therapeutic effect with 
minimal risk of toxicity. Examples of NTI medications 
include carbamazepine, digoxin, phenytoin, procain-
amide, quinidine, theophylline, lithium, cyclosporine, 
and the aminoglycoside antibiotics (see the chapter Use 
and Monitoring of Aminoglycoside Antibiotics). SDL 
assays can be useful when there is a known correlation 
between the SDL and pharmacologic effect of the drug. 
The availability of an SDL assay from the laboratory does 
not necessarily mean there is utility in measuring an 
SDL in a given patient. Some drugs may be monitored 
by SDL only under certain circumstances (e.g., aspirin in 
Kawasaki’s syndrome). Prior to obtaining an SDL, it is 
important to consider the need for the drug and SDL 
while including an evaluation of the clinical goals, the 
outcomes that will be measured to assess these goals, and 
the risk of toxicity based on the drug dose and length of 
therapy. The availability of less toxic alternative agents 
with similar therapeutic effi cacy should be considered. 
SDL assays are a tool to monitoring therapeutic out-
comes, but the SDL is not in itself an outcome.

 B. Proper therapeutic drug monitoring (TDM) requires 
obtaining SDLs at appropriate times for a particular drug 
therapy to maximize effi cacy and minimize toxicity.

 C. The use of pharmacokinetic calculations or nomo-
grams often is helpful in developing a patient-specifi c 
drug-dosing regimen based on SDLs. Patient-specifi c 
parameters such as weight, height, age, sex, and renal 
and hepatic function should be obtained because these 

factors can affect an SDL and the response to drug 
therapy.

 D. Most therapeutic or reference ranges of NTI drugs are 
based on a trough blood level, usually defi ned as an SDL 
obtained !30 minutes before the next scheduled dose of 
the drug. Drawing an SDL too early may cause an erro-
neously high level to be reported, resulting in misinter-
pretation of the data and potentially inappropriate 
changes in therapy. This can be especially problematic if 
the blood is drawn during the infusion or distribution 
phase of the drug (e.g., digoxin). The distribution phase 
is the period in which the drug in plasma is equilibrating 
with extravascular fl uid and tissues into which the drug 
will distribute.

 E. It is important that a patient’s response to the medication 
be considered rather than just the reported SDL. SDLs 
are tools to supplement clinical response while achieve-
ment of desired therapeutic outcomes is the primary 
measure.

 F. Changing a drug-dosing regimen on the basis of an SDL 
should be carefully considered. All benefi ts and risks of 
a dosage change need to be taken into account. For 
example, when a theophylline level has been reported 
correctly as 19 "g/ml (therapeutic 10–20 "g/ml) but the 
patient has not experienced clinical benefi t, it is proba-
bly more prudent to add an additional therapy or switch 
to an alternative agent rather than to obtain a higher 
SDL. Additionally, possible drug interactions and the 
patient’s compliance with the drug schedule should be 
considered prior to any dosage adjustments based on 
an SDL.

(Continued on page 710)
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Patient for Use and Evaluation of SERUM DRUG LEVELS

Assess need for SDL

Obtain SDL

Obtain patient-specific parameters

Using patient-specific data, determine pharmacokinetic
parameters of drug being monitored for patient

Assess reported SDL

Compliance with 
drug schedule?

Yes Yes Yes

No No No

Assess accuracy and
 reliability of SDL
Adjust for time difference,
 if possible

SDL obtained at
correct time?

Use pharmaco-
kineticsto determine 
true SDL, if possible
     or
If not, repeat SDL

Sample stored
correctly?

Repeat SDL

Return to 

SDL obtained from 
appropriate site or 
IV port without 
contamination?

Yes

Repeat SDL
        and
Specify where
to draw blood

No

Good response
to drug therapy

Poor response
to drug therapy

Yes No

Assess patient’s clinical response

No signs of toxicity
or other adverse
drug event

No signs of toxicity
or other adverse
drug event

Drug clinically needed and no 
alternative agent available?

Signs of toxicity or other 
adverse drug event

Cont’d on p 711

Consider:
 Holding dose(s) 
         or
 Decreasing dose 
 based on patient’s 
 pharmacokinetic
 parameters

Consider:
 Switching to an
 alternative agent
        or
 Stopping drug

Consider:
 Adding or switching to
 an alternative agent
               or
 Stopping drug
               or
 Increasing dose based on
 patient’s pharmacokinetic
 parameters

A

B

C

D

B
Return to B

Return to B

E

F

F
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 G. An SDL is often more useful when the patient’s blood 
is drawn after steady state (SS) has been achieved. SS 
is when the rate of the drug administered is equal to 
the rate of drug elimination in drugs that have linear 
kinetics. Drawing blood and determining an SDL 
before the drug has reached SS may result in a lower-
than-expected level than will occur at SS. SS is 
achieved after four to fi ve half-lives of the drug and 
is independent of the number of doses given. 
Therefore, to calculate when a drug will reach SS, the 
clinician must fi rst estimate the half-life of the drug 
for the particular patient (including effects of renal 
and liver dysfunction). If a loading dose of the drug 
was given, a higher-than-expected SDL may be seen 
prior to SS.

 H. Certain total (protein-bound and free-drug) concen-
tration SDL measurements for highly protein-bound 
agents such as phenytoin and salicylates should be 
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evaluated based on several factors, including the 
patient’s serum albumin level, renal function, coad-
ministration of certain other agents, and any other 
factor that may alter the degree of protein-binding 
prior to dosage adjustments.
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Patient for Use and Evaluation of SERUM DRUG LEVELS 

SDL drawn at SS
(if applicable)?

Assess current SDL and
need to repeat SDL when
drug has reached SS

Yes No

(Cont’d from p 709)

If indicated, correct SDL
based on protein binding

Evaluate possible 
drug interactions 
and effect on SDL

Level within
therapeutic 
range

Based on above clinical 
evaluation no change 
in dose may be indicated
unless signs of toxicity 
or if patient’s clinical 
status changes

Based on above clinical
evaluation and risk of
toxicity either no change
in dose may be indicated
        or
Decrease dose based on
patient’s pharmacokinetic
parameters

Based on above clinical
evaluation and risk of
toxicity either no change
in dose may be indicated
        or
Increase dose based on
patient’s pharmacokinetic
parameters

Level above
therapeutic 
range

Level below
therapeutic 
range

Recheck SDL if clinically
indicated and return to 

Recheck SDL if clinically
indicated and return to 

Recheck SDL if clinically
indicated and return to 

H

G

F F
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USE AND EVALUATION OF VANCOMYCIN 
SERUM DRUG LEVEL

Jason M. Rominski, PharmD, and Kathryn R. Matthias, PharmD

 A. Vancomycin is a glycopeptide antibiotic introduced in 
the 1950s for gram-positive bacterial infections. Al-
though once referred to as “Mississippi mud” for its 
muddy consistency (fermentation broth impurities), im-
proved purifi cation methods have changed both the ap-
pearance and adverse event profi le of this drug. With its 
improved safety profi le and the increasing incidence of 
multi–drug-resistant organisms, vancomycin use in both 
empiric and organism-specifi c treatment has increased. 
When using vancomycin empirically, it is important to 
consider the probable organism, local susceptibility pat-
terns, and nationally recognized guidelines. After the 
need for vancomycin therapy has been determined, the 
need for vancomycin serum drug level (VSDL) monitor-
ing must be decided. Although many clinicians still 
maintain the importance of monitoring vancomycin 
VSDLs, it is important to consider clinical outcomes 
when determining the need for VSDL monitoring. Rela-
tively healthy patients requiring short-term therapy may 
not require a VSDL, whereas VSDL monitoring may be 
indicated in patients with renal insuffi ciency requiring 
long-term therapy and those who have unstable renal 
function or those with diffi cult-to-treat infections.

 B. VSDL monitoring commonly consists of trough levels 
and occasionally peak levels. The utility of peak levels is 
controversial; however, peak levels are obtained 
30–90 minutes after the end of an infusion. Trough VS-
DLs are obtained within 60 minutes prior to the next 
dose. It is recommended that VSDLs be obtained after 
the drug has reached steady state. Patient-specifi c pa-
rameters such as renal function, age, weight, site of 
infection, comorbidities, and route of administration 

should be included in VSDL evaluations (see Use and 
Evaluation of Serum Drug Levels for more details).

 C. A patient’s clinical response to vancomycin therapy 
is more important than whether a VSDL is within a 
standard therapeutic range (see Use and Evaluation of 
Serum Drug Levels for more details).

 D. If a patient’s abnormal WBC count, temperature, imag-
ing studies, and other indicators of infection are not 
resolving within a reasonable time period, vancomycin 
therapy may need to be intensifi ed or it may not be 
adequate antimicrobial coverage for the infection. 
Other clinical causes of these parameters should be 
considered.

 E. Alternatively, if signs and symptoms of vancomycin 
toxicity are evident, such as leukopenia, thrombocytope-
nia, ototoxicity, or nephrotoxicity, an alternative antimi-
crobial should be considered. Other reported adverse 
effects such as myalgias, “red man’s” syndrome, hypo-
tension, and thrombophlebitis can generally be avoided 
by administering vancomycin through a central venous 
catheter over !60 minutes depending on the dose.

 F. If multiple VSDLs are obtained and a pharmacokinetic 
evaluation is desired, consider consulting a clinical phar-
macy specialist. Many patients may not require more 
than one VSDL depending on the duration of therapy. 
Short-term therapy is not likely to require VSDL moni-
toring unless renal function is impaired. Patients with 
fl uctuating renal function or an unstable clinical course 
may require more frequent VSDL monitoring. Patients 
receiving continuous renal replacement therapy (CRRT), 
hemodialysis, or other renal alteration therapies should 
be evaluated individually.

(Continued on page 714)
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Patient for Use and Evaluation of VANCOMYCIN SERUM DRUG LEVELS

Assess need for vancomycin
and need for VSDL

Obtain VSDL

Assess reported VSDL based
on standard SDL evaluation

Assess patient’s clinical 
response to therapy

If clinically indicated, obtain
cultures prior to initiation 
of vancomycin therapy

Clinical efficacy of
vancomycin therapy?

Vancomycin therapy clinically
needed and no alternative
antibiotic available based on
culture results and patient’s
risk factor?

Yes No

Cont’d on p 715

Yes No

Yes

Yes

Yes Type of dosing
regimen

If clinically indicated,
use pharmacokinetic
parameters of vancomycin
to evaluate levels

No

Assess current SDL and
need to repeat SDL when
vancomycin has reached SS

Two or more levels obtained
(i.e., peak and trough)?

No

Signs of toxicity or other
adverse drug event?

Consider alternative
agents or change in 
vancomycin dose

VSDL drawn at 
steady state (SS)?

A

B

C

ED

F
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 G. Dosage adjustments can be made by changing dose, 
frequency of administration, or both. Increasing the 
dose can increase peak concentrations and increase the 
time the concentration is above a desired trough level. 
Increasing the frequency of administration can have 
less of an effect on peak levels (at steady state) and can 
increase trough levels. The method of increasing dose 
frequency is generally more appropriate with vanco-
mycin because it exhibits time-dependent killing rather 
than concentration-dependent killing.

 H. Evaluation of a patient’s VSDL should include clinical 
status, culture results, and the predicted penetration of 
the drug to the site of infection. The trough VSDL range 
for the majority of infections is traditionally reported 
as 5–15 µg/ml. Recently, clinical practice trends have 
used a trough VSDL target of 15–20 µg/ml for infections 
at sites with relatively poor vancomycin penetration such 
as the lungs and bones. Peak VSDL targets once aimed 
for 30–40 µg/ml; however, these ranges were empiric 
and there are limited data in the literature to support this 
practice.

 I. Continuous infusions of vancomycin can maintain a 
relatively constant level of drug in the blood, which is 
theoretically advantageous with an agent that exhibits 
time-dependent killing. Lung, cerebrospinal fl uid, and 

bone tend to be poorly penetrated by vancomycin, and 
levels achieved will be considerably less than the 
reported VSDL. If the site of infection is a diffi cult-
to-penetrate tissue, random VSDLs should target the 
upper end of the desired range. Although SDLs can be 
relatively constant over a 24-hour period, the exposure 
to the drug is normally less than that of intermittent 
dosing regimens.
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Type of dosing regimen
(Cont’d from p 713)

Continuous
vancomycin infusion

Intermittent
vancomycin infusion

In general, any random
vancomycin SDL should
remain above MIC;
depending on site of 
infection and culture 
results, random vancomyin
SDL should be >5 "g/ml*

Trough level between
5 and 20 "g/ml*

Based on above clinical
evaluation no change 
in dose may be indicated
unless signs of toxicity 
or if patient’s clinical 
status changes

Based on above clinical
evaluation and risk of
toxicity either no change
in dose my be indicated
        or
Decrease dose based on
patient’s pharmacokinetic
parameters

Based on above clinical
evaluation either increase
dose based on patient’s
pharmacokinetic parameters
           or
Consider alternative therapy

Recheck SDL if clinically
indicated and return to

* Recommended goal trough vancomycin SDL is subject to change.
Recent reports in the literature suggest that higher trough SDLs may be indicated in certain clinical situations.

Evaluate goal level
based on type and 
site of infection

Recheck SDL if clinically
indicated and return to

Trough level >20 "g/ml*

Recheck SDL if clinically
indicated and return to

Trough level <5 "g/ml*
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H

B

B
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INDEX

Abdominal pain, 172
acute, 166–167
fl atulence and, 218–219
functional, 170
postprandial, 168
in women, 590–591

Abdominal palpation, 570
Abdominal paracentesis, 192
Abdominal ultrasonography, 194
Abductor pollicis, 528
Abnormal auditory brainstem response, 38
Abnormal bleeding, 584
Abnormal liver chemistries, 222
Abnormal pregnancy, 628
Abnormal serum protein electrophoresis, 

264–267
prednisone for, 264

Abnormal vaginal bleeding, 584–585
Abortion, spontaneous, 586
Abrasions, 470
Abscess

brain, 310
intraabdominal, 166
prostatic, 566
visceral, 338

Absolute neutrophil count, 254–255, 274
Acanthosis nigricans, 160
Accelerated conduction system disease, 56
Achalasia, 178, 182
Aches, muscle, 448–449
Acid ingestion, 526
Acid-base disorders, 464
Acid-fast bacillus, 310, 330
Acidosis

lactic, 373
metabolic, 372–373, 374
renal tubular, 372, 386
respiratory, 330
severe metabolic, 372

Acoustic stapedius refl ex testing, 42
Acquired renal cystic disease, 368
Acromioclavicular separation, 522
Acute abdominal pain, 166–167
Acute abdominal pain, in women, 590–591
Acute angle-closure glaucoma, 28, 468, 474
Acute anticoagulation, 686–688
Acute bacterial arthritis, 510
Acute bacterial prostatitis, 566
Acute bacterial rhinosinusitis, 34
Acute cholecystitis, 590
Acute confusional state, 450–453
Acute coronary syndromes, 98
Acute diarrhea, 202–203
Acute dyspnea, 488
Acute fatigue, 6
Acute headache, 402–403
Acute hepatitis, 46
Acute interstitial nephritis, 352
Acute ischemia, 84
Acute leukemia, 238, 287
Acute lymphoblastic leukemia, 262
Acute meningitis, 300–303
Acute mucopurulent discharge, 472
Acute myocardial infarction, 98–101
Acute pain, 22
Acute pancreatitis, 228
Acute psychotic behavior, 672

Acute pulmonary embolism, 89
Acute pulseless extremity, 634–635
Acute renal failure, 354–357, 390
Acute respiratory distress syndrome, 84
Acute retrobulbar optic neuritis, 410
Acute salpingitis, 578
Acute seizures, 426
Acute seroconversion, 342
Acute stroke, 414–417
Acute tubular necrosis, 354
Acute upper airway obstruction, 480
Acute urinary retention, 570
Acute urticaria, 118
Acute vertigo, 424
Acute visual loss, 474–476
Acyclovir, 312
Addison’s disease, 16, 172, 173, 390
Adenocarcinoma, 208
Adenoma

micro, 158
pituitary, 156

Adenopathy, mediastinal, 268–269, 494–495
Adie’s tonic pupil, 468
Adjuvant hormonal therapy, 600
Adrenal cancer, 156
Adrenal cortex, 152
Adrenal crisis, 76
Adrenal glands

gynecomastia and, 162
mass in, 152–153
postoperative suppression of, 46

Adrenal incidentaloma, 152–155
Adrenal insuffi ciency, fatigue from, 6
Adrenal tumors, 156
Adrenergic agents, 468
!-Adrenergic receptor antagonists, 100
Adrenocorticotropic hormone, 154
Advanced Cardiac Life Support, 60
Adverse drug reactions, 698–699
Afferent pupillary defect, 474
Aggressive resuscitation, 334
AIDS. See Human immunodefi ciency virus
Airway obstruction, 480
Alanine aminotransferase, 190, 222, 340
Albumin

ascites in, 192
serum, 18

Alcohol
confusional state and, 452
congestive heart failure and, 82
driving under the infl uence of, 656
fetal, syndrome, 656
misuse, 2

Alcohol Use Disorders Identifi cation, 2
Alcoholics Anonymous, 656
Alcoholism, 656–567

anorexia and, 176
depression, 656
involuntary weight loss and, 10

Aldosterone, 152, 375
Alkalemia, 374
Alkali burns, 640
Alkaline phosphatase, 224, 554–555
Alkaline potassium hydroxide, 636
Alkalosis, 173

chloride-responsive, 374
metabolic, 374–375, 382

Allergic rhinitis, 32
Allergic shiners, 32
Allergy

conjunctivitis, 30, 472
rhinitis, 32

Allogenic transplantation, 262, 282, 283
Alloimmunization, 252
Allopurinol, 544
Alzheimer’s disease, 422, 454
Amaurosis, 546
Amenorrhea

hypothalamic, 582
secondary, 582–583

American Cardiac Life Support guidelines, 650
Amikacin, 704
Aminoglycosides, 338, 704

antibiotics, 704–707
Aminotransferase, 656
Amiodarone, 94
Amylase, elevated serum, 228–230
Amyloidosis, 266
Amyotrophic lateral sclerosis, 444
Analgesics, 406
Anaphylaxis, 694–696

from medications, 694
prednisone for, 696

Androgens, 152, 160
Anemia, 232–235, 352, 422

macrocytic, 234
microangiopathic hemolytic, 232
microcytic, 234
normocytic, 234

Angina
defi nite, 592
stable, 66–67
unstable, 68–69

Angioimmunoblastic lymphadenopathy, 268
Angiotensin receptor blockers, 68
Angiotensin-converting enzyme, 68, 74, 352, 

386, 486
Animal bites, 642–645
Anion gap, 372
Ankle-branchial index, 106
Annual home fecal occult blood testing, 3
Anorectal disorders, 208
Anorectal manometry, 220
Anorectal motility studies, 210
Anorectal pain, 214–215
Anorexia, 176–177

alcoholism and, 176
mild, 376

Anorexia nervosa, 176
Anorgasmia, 16
Anosmia, 458
Anosognosia, 420
Anovulation, 608
Anterior glenohumeral dislocation, 522
Anterior ischemic optic neuropathy, 410
Anthracycline-containing therapy, 258
Antianginal therapy, 102
Antibiotics, 300, 644

aminoglycosides, 704–707
for ascites, 192
empiric parenteral, 334
for meningitis, 300, 308
prophylactic, 644
for prostatitis, 566
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Antibiotics, (continued)
for red eye, 26
for rhinitis, 34

Antibodies
antineutrophil cytoplasmic, 352, 354, 362
antinuclear, 190, 552–553
direct monoclonal, 314
hepatitis B surface, 340
microsomal, 224
thyroid, 137
transfusions and, 256

Anticoagulation, 244
acute, 686–688
long-term, 690–693

Antidepressants, 178, 662–665, 670
low-dose tricyclic, 178

Antidiarrheals, 212
Antidiuretic hormone, 376
Antiepileptic drugs, 430, 458
Antihistamines, 174, 696
Antihypertensive medications, 74, 662
Antimicrobials

empiric, 398
prophylaxis, 700–703
therapy, 702–703

Antimitochondrial antibodies, 190
Antineutrophil cytoplasmic antibody, 352, 354, 

362
Antinuclear antibodies, 190, 552–553
Antiplatelet agents, 418
Antipsychotics, 24
Antiretroviral therapy regimens, 319
Antispasmodics

constipation and, 208
fl atulence and, 218
irritable bowel syndrome and, 212

Antithrombotic agents, 68
Antituberculosis therapy, 306
Antivenin, 646
Anxiety, 658–661

disorder, 660
generalized, 666
sweating and, 24

Aortic aneurysm, 196
Aortic dissection, 98
Aphasia, 454
Apnea testing, 464
Arboviruses, 310
Arginine vasopressin, 378
Arrhythmias, 63, 82, 98, 100, 408, 424, 452, 

454
Arrhythmogenic RV dysplasia, 90
Arterial fl ow, 532
Arterial ulcers, 116
Arteriography

for polycythemia, 236
selective, 197

Arteriovenous fi stula, 394
Arteriovenous malformation, 498
Arteritis

giant cell, 546–547
Takayasu, 108
temporal, 410

Arthritis, 28
acute bacterial, 510
gouty, 510
infl ammatory, 512
monoarticular, 510–511, 528
noninfl ammatory, 514
osteo-, 524, 526, 550
polyarticular, 512–514, 528
psoriatic, 512
seronegative, 516–517
in spine, 516

Asbestos, 504–505
Ascites, 192–193, 656
Aseptic meningitis, 308–309

Aspartate aminotransferase, 546, 656
Aspiration

of breast masses, 598
fi ne needle, 144, 146
foreign body, 480
pneumonia, 44
transbronchial needle, 501

Aspirin, 68
Assistive walking devices, 48
Asthma, 484, 506–507
Asymptomatic abnormal liver 

aminotransferases, 222–225
Asymptomatic multiple myeloma, 264
Ataxia, 378
Atopic dermatitis, 120
Atrial ectopy, 78
Atrial fl utter, 78
Atrioventricular reciprocating tachycardia, 60
Audiography, 40
Auditory brainstem response, 38, 42
Auditory hallucinations, 36
Autoimmune disorders

hearing loss from, 42
leukopenia in, 242

Autoimmune hepatitis, 224
Autoimmune thyroiditis, 138
Autologous stem cell transplantation, 282, 284
Automated external defi brillator, 102
Autonomic symptoms, 404
Autosomal-dominant polycystic kidney 

disease, 370
Avascular necrosis, 510, 514
Axillary lymph nodes

breast cancer and, 272
enlarged, 268

Back pain, 28, 524–525
Bacteremia, Staphylococcus aureus, 338–339
Bacterial arthritis, 510
Bacterial conjunctivitis, 30
Bacterial endocarditis, 512
Bacterial infections, parameningeal, 308
Bacterial meningitis, 300
Bacterial prostatitis, 566
Bacterial rhinosinusitis, 34
Bag-mask device, 94
Ballism, 446
Barium enema, 208
Barrett’s esophagus, 180
Barrier methods, 612
Barter’s syndrome, 236, 375
Basal body temperature, 614
Basal ganglia, 438
Basal metabolic panel, 168
Baseline echocardiogram, 58
Battle’s sign, 460
Behavioral risk factor assessment, 66
Behçet’s disease, 306, 316, 348
Beighton score, 548
Belching, 184–185
Benign intracranial hypertension, 36
Benign nodules, 144, 152
Benign paroxysmal positional vertigo, 425
Benign primary bone tumors, 278
Benign prostatic hypertrophy, 564–565
Benzodiazepine, 430
Bilateral tubal ligation, 610
Biliary colic, 194–195
Biliary disease, 168, 176
Biliary obstruction, 190
Biologic agents, for breast cancer, 602
Biopsy

bone marrow, 238
brain/meningeal, 306
bronchoscopic, 494

Biopsy (continued)
endometrial, 584
fi ne needle aspiration, 146
liver, 190, 224
muscle, 448
renal, 356
synovial, 510
video-assisted thoracoscopic surgical, 501

Birth anoxia, 40
Birth control methods, 610–615
Bites

care, 644
mammal, 642–645
wounds, 644

Bleeding
abnormal, 584
abnormal vaginal, 584–585
breakthrough, 616
complications, 692
disorders, 246
gastrointestinal, 196–198
intraabdominal, 628
rectal, 200–201
vaginal, in pregnancy, 586–589

Bleomycin, 258
Blepharitis, 30
Blood cultures, 302
Blood pressure. See also Hypertension

control, 130
diastolic, 402
high, 3–4
orthostatic, 80, 172
systolic, 84, 200

Blood transfusion, 284
Blue nevi, 112
Body mass index, 4
Bone marrow

biopsy, 238
transplantation, 282

Bone metastases, 554
Bone mineral density, 4, 540, 630
Bone pain, 266
Botulinum toxin, 16
Botulism, 436
Bowel

cleansing, 700
disease, 202, 512, 516
obstruction, 176

Bradyarrhythmias, 56, 80
Bradycardia, 56–59
Brain

abscess, 310
death, 464–466
dysfunction, 460
lesions, 450
meningeal biopsy, 306
stimulation, 442

Brainstem
primary, 460
refl exes, 464
symptoms, 404

Breakthrough bleeding, 616
Breast

aspiration of, 598
mass, 598–599
self-examination, 3
tenderness, 618

Breast cancer
adjuvant therapy choices, 600–603
axillary lymph nodes and, 272
screening, 2–3

Bright-light therapy, 662
Bronchiolitis obliterans organizing 

pneumonia, 500
Bronchoalveolar cell carcinoma, 496
Bronchogenic carcinoma, 496
Bronchoscopic biopsies, 494
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Bronchoscopy, 478, 487, 500
Brucellosis, 24
Buerger’s disease, 116
Bupropion, 663, 680
Burns

alkali, 640
esophageal, 640
fi rst-degree, 640

Burping, 184
Bursitis, 518

Calcitonin, 278
Calcium

gluconate, 641
pyrophosphate deposition disease, 528

Campylobacter, 202
Cancer

adrenal, 156
breast, 2–3, 272, 600–603
cervical, 3, 316, 396
colon, 216
colorectal, 3, 208
initial, 286
late issues for patients surviving treatment 

of, 286–289
pediatric, 288
primary, 288
prostate, 4–5
renal cell, 370
thyroid, 146
urothelial, 363

Capsule endoscopy, 216
Carbohydrate malabsorption, 206
Carbonic anhydrase inhibitor, 375
Carboxyhemoglobin levels, 236
Carcinoembryonic antigen, 268
Carcinoid syndrome, 24
Carcinoma

bronchoalveolar cell, 496
bronchogenic, 496
transitional cell, 564

Carcinoma of unknown primary site, 270–273
predictive/prognostic factors, 272
treatment modalities, 272

Carcinomatous meningitis, 304
Carcinomatous metastases, 276
Cardiac arrest, 58, 92, 94, 390
Cardiac arrhythmias, 63, 82, 98, 100, 408, 424, 

452, 454
Cardiac biomarkers, 68
Cardiac dyspnea, 96–97
Cardiac Life Support, 650
Cardiac murmurs, 70
Cardiac risk, 44
Cardiogenic presyncope, 424
Cardiogenic pulmonary edema, 84
Cardiogenic shock, 76
Cardiomegaly, 18, 80
Cardiomyopathies, 70
Cardiopulmonary bypass, 652
Cardiopulmonary resuscitation, 650
Cardiotoxic chemotherapy, 288
Cardiovascular drugs, 458
Cardiovascular instability, 648
Cardiovascular risk factors, 74
Cardiovascular systems, 395
Cardiovasculature, 658
Carnitine palmityl transferase defi ciency, 448
Carotid artery, 418
Carotid enterectomy, 412
Carotid sinus hypersensitivity, 80
Carotid sinus massage, 58
Catecholamines, 126, 152
Cathartics, 640

Catheterization
clean intermittent, 572
suprapubic, 570

Cauda equina syndrome, 524
Caustic exposure, 640–641
Caustic ingestion, 640–641
Cavitary lesions, 322
Cefazolin, 700
Central hypothyroidism, 138
Central nervous system, infection in HIV, 

326–328
Central retinal artery occlusion, 474
Central tinnitus, 38
Central vertigo, 424
Cerebellar dysfunction, 440
Cerebral hemorrhage, 92
Cerebral infarctions, 412
Cerebrospinal fl uid, 300, 304
Cerebrovascular accident, 178
Cerebrovascular dementia, 456
Cerebrovascular disease, 102
Cerebrovascular risk factors, 422
Cerumen impaction, 40
Cervical cancer, 3, 316, 396
Cervical epithelium, 606
Cervical spine, 460, 464, 520, 522, 650
Cervical ulcerations, 578
Cervicitis, 314, 578–581
Cetacaine, 636
Chalazia, 30
Chemotherapy, 174, 282, 286, 287, 586, 600

cardiotoxic, 288
for classical Hodgkin’s lymphoma, 258

Chest pain, 592
noncardiac, 182–183
in women, 592–595

Chest radiography, 98, 120, 322, 346
Cheyenne-Stokes respirations, 488
Chlamydia, 314, 580, 586

gonorrhea infection screening, 3
Chloride depletion, 374
Chloride-responsive alkalosis, 374
Chlorpromazine, 174
Chlorpropamide, 378
Cholangiopancreatography, 190
Cholecystography, 194
Cholesteatoma glomus tumor, 42
Cholesterol, 4, 18, 36, 410
Cholinesterase inhibitors, 456
Chondromalacia patella, 530
Chorea, 446
Chronic abdominal pain, 168–171
Chronic autoimmune hepatitis, 224
Chronic autoimmune thyroiditis, 138
Chronic bacterial prostatitis, 566
Chronic behavior change, 454–457
Chronic benign pain, 22
Chronic dialysis modalities, 394–395

diabetes and, 394
Chronic diarrhea, 204–207
Chronic encephalopathy, 454
Chronic eosinophilic pneumonia, 501
Chronic fatigue, 6

depression and, 9
unexplained, 8

Chronic headache, 404–407
Chronic infl ammatory disorders, 116
Chronic infl ammatory lung disease, 506
Chronic kidney disease, 352–353, 394
Chronic meningitis, 304–307
Chronic mesenteric ischemia, 170
Chronic myelogenous leukemia, 260–263
Chronic obstructive pulmonary disease, 484, 

486, 488, 496
Chronic urticaria, 118
Chronic venous insuffi ciency, 116
Chronically elevated parathyroid hormone, 388

Churg-Strauss syndrome, 122
Cigarette smoking, 459, 504, 676–681
Cilostazol, 108
Cirrhosis, 192, 656
Classical Hodgkin’s lymphoma, 258–259
Claudication, 106–109
Clean intermittent catheterization, 572
Clostridium diffi cile, 274, 332
Clozapine, 674
Cluster headaches, 404
Coagulation

abnormalities, 246–247
isolated, 248

Coccygodynia, 214
Cochlear hair cells, 36
Cognitive assessment, 52
Cognitive disorders, 454
Colitis, 398
Collagen vascular disease, 166, 268, 474
Colon

cancer, 216
transit, 210

Colonic dilation, 210
Colonoscopy, 3, 200
Color fl ow Doppler ultrasonography, 560
Colorectal cancer, 3, 208
Coma, 46, 460–464
Combination therapy, 702
Common acquired nevi, 112
Common bile duct, 194
Common seasonal allergens, 32
Complex partial status epilepticus, 430
Conductive hearing loss, 42
Congenital anosmia, 458
Congestive heart failure, 18, 64, 68, 82–83, 

244, 482, 490
Conjunctival foreign body, 30
Conjunctivitis, 472–473

allergy, 30, 472
bacterial, 30
nonspecifi c, 30
viral, 472

Conscious deceit, 668
Constipation, 208–211

antispasmodics and, 208
irritable bowel syndrome and, 212

Contaminated food/water, 296
Continuous replacement therapy, 712
Contraceptives

choices, 610–615
long-acting progestin-only, 612
oral, 608, 616–619
progestin, 160

Conventional radiography, 490
Conversion disorder, 666
Cornea, 30, 470–471
Corneal refl ex, 462
Coronary artery bypass grafting, 66, 102
Coronary artery disease, 44, 92, 116, 396

dyslipidemia and, 66
risk of, 278

Coronary Artery Revascularization Prophylaxis, 
44

Coronary heart disease, 4
Corticobasal ganglionic degeneration, 456
Corticosteroids, 148, 154, 174, 186, 254, 310, 

326, 334, 338, 348, 482, 484
Corticotropin, 154
Corynebacterium, 274
Cough, 486–487
Counseling

HIV-patient and, 318
nutritional, 104, 130
smoking cessation, 288

Cramps, muscle, 448–449
Cranial neuropathies, 306
C-reactive protein, 146, 474, 516, 538, 552
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Creatine kinase, 448
Crigler Najjar syndrome, 190
Critical limb ischemia, 106
Crohn’s disease, 218
Cryoglobulins, 352
Cryoprecipitate, 248–249
Cryptococcal infection, 328
Cryptococcus neoformans, 302, 306
Crystalline arthropathies, 514
Cushing’s syndrome, 152, 154, 630
Cutaneous losses, 388
Cutaneous reactions, 140
Cyclophosphamide, 258
Cystic nodules, 144
Cysticercosis, 304
Cysts

epididymal, 562
ovarian, 590
renal, 368
ruptures, 304

Cytokeratin, 270
Cytology, 492
Cytomegalovirus, 252, 254, 274, 308

Dark fi eld examination, 316
de Quervain’s tenosynovitis, 518
de Quervain’s thyroiditis, 146
Decompensated liver failure, 310
Decompensated renal failure, 310
Decreased libido, 14
Decubitus ulcers, 44
Deep brain stimulation, 442
Deep vein thrombosis, 44, 244–245, 686
Defecography, 220
Defi nite angina, 592
Degenerative disorder, 42
Dehydroepiandrosterone sulfate, 160
Delayed hemolytic transfusion, 256
Delirium, 450
Delusional disorder, 674
Dementia, 176, 454, 456
Demyelinating syndrome, 377
Dengue hemorrhagic fever, 298
Depo Provera, 612
Depression, 6, 16, 52, 662–666

alcoholism, 656
anorexia and, 176
chronic fatigue and, 9
geriatric, 52
major, 9
psychotic, 666
screening, 3, 176, 618
suicidal patient, 682–684

Dermal melanosis, 112
Dermatofi bromas, 114
Dermatologic symptoms, 332
Desmopressin, 379
Dexamethasone, 154, 300
Diabetes insipidus, 378
Diabetes mellitus

chronic dialysis modality and, 394
foot pain and, 532
gestational, 130, 378
heart failure and, 82
hyperlipidemia, 130
hypoglycemia, 126–127
kidney disease and, 352
leg ulcer and, 116
neuropathy of, 108
patients with, 130
peripheral arterial disease and, 108
tasting/smelling, 459

Diabetic peripheral neuropathy, 438
Diagnostic mammography, 598
Diagnostic resolution, 434

Diarrhea, 172, 296, 332
acute, 202–203
chronic, 204–207
fatty, 206
osmotic, 206
stool cultures for, 298

Diastolic heart failure, 82
Diastolic murmurs, 72–73
Diet

goiter and, 142
hypernatremia and, 378

Diethylstilbestrol, 587
Diffuse alveolar hemorrhage, 501
Diffuse idiopathic skeletal hyperostosis, 517
Diffuse interstitial lung disease, 500–501
Diffuse muscle pain, 546–547
Digital rectal examination, 216
Digoxin, 56, 384
Dihydrotesterone, 564
Dilated pupil, 468–469
Diltiazem, 56
Dilutional coagulopathy, 248
Dipstick testing, for proteinuria, 358
Direct antiglobulin test, 256
Direct laryngoscopy, 636
Direct monoclonal antibody, 314
Discriminatory zone, 628
Disseminated gonococcal infection, 510
Distal interphalangeal joints, 512, 516
Disturbances of smell/taste, 458–460
Divalproex, 674
Dizziness, 56, 424–425
Domestic violence, 624–627
Dopamine, 442
Doxorubicin, 258
Driving

and alcohol, 656
skills evaluations, 52

Drowning, 650
Drugs, adverse reactions to, 698–699
Dry eyes, 536–537
Dry mouth, 536–537
Dupuytren’s contracture, 528
Dysapareunia, 16
Dysarthria, 454
Dysesthesia, 524
Dyskinesias, 442
Dyslipidemia, 66
Dysmorphic red cells, 362
Dysoria, 446
Dysosmia, 458
Dyspepsia, 186–189
Dysphagia, 178–179, 330
Dysphoria, 662
Dysplasia

arrhythmogenic RV, 90
fi bromuscular, 108
recurrent, 606

Dyspnea, 96, 488–489
cardiac, 96–97
paroxysmal nocturnal, 84

Dystonias, 446, 448
Dystrophies, 436, 437
Dysuria, 356

Eating disorders, 176
Ebstein’s anomaly, 89
Echocardiogram

baseline, 58
transthoracic, 90

Echocardiography, 82
Ectopic pregnancy, 628–629, 629
Edema, 18–21

cardiogenic pulmonary, 84
facial, 290

Edema, (Continued)
generalized, 18
laryngeal, 480
malignant cerebral, 415
pulmonary, 84–87

Ehlers-Danlos syndrome, 548
Ejection fraction, 78
Electrocardiogram, 63
Electroconvulsive therapy, 663, 674
Electroencephalography, 430, 456
Electrogastrography, 174
Electrolytes, 204, 344
Electromyography, 434, 445, 448, 520, 525
Electrophoresis

abnormal serum protein, 264–267
serum protein, 264, 538, 630
urine protein, 264, 630

Electrophysiology, 60, 80
Elevated adrenocorticotropic hormone, 158
Elevated anion gap, 372
Elevated creatine kinase level, 556–557
Elevated serum alkaline phosphatase level, 

554–555
Elevated serum amylase, 228–230
Elevated serum iron, 226–227
Embolic disease, 410
Embolism, 634
Emotional disorders, with somatic expressions, 

666
Empiric antimicrobial therapy, 398, 702
Empiric parenteral antibiotic therapy, 334, 

398–399
Empyema, 492
Encephalitis, 310–312

herpes simplex, 457
infections, 310

Encephalopathy, 450
hepatic, 197
chronic, 454
human immunodefi ciency virus, 326

Endocarditis, 338
bacterial, 512
subacute bacterial, 512

Endocervicitis, 578
Endocrine disorders, 44, 162
Endocrine therapy, 600
Endogenous potassium, 384
Endometrial biopsy, 584
Endometrial cavity, 628
Endoscopic evaluations, 270
Endoscopic retrograde cholangiopancreato-

graphy, 168, 190, 194, 228
End-stage renal disease, 370, 390, 396
Enlarged axillary lymph nodes, 268
Enzyme-linked immunosorbent assay, 312, 

318
Eosinophilic fasciitis, 534
Epididymal cyst, 562
Epididymitis, 562
Epididymoorchitis, 560, 562
Epilepsy, 428
Epinephrine, 480, 647, 694
Episodic memory, 420
Epstein-Barr virus, 326
Erectile dysfunction, 14
Ergotamine dependency, 406
Erosive esophagitis, 182
Eructation, 184
Erythema, 680
Erythrocytosis, 238
Erythromycin, 174
Escherichia coli, 274
Esophageal burns, 640
Esophagogastric mucosal tear, 196
Esophagogastroduodenoscopy, 178, 216
Esophagoscopy, 179, 636, 638
Essential tremor, 440
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Estrogens, 618
progestin contraceptives, 160
replacement, 158
side effects, 611

Ethinyl estradiol, 616
Etoposide, 258
Everyday stressors, 658
Excess nicotine symptoms, 678
Exercise intolerance, 448
Exercise tolerance testing, 592
Exogenous toxins, 356
Expectoration, 478
Exposure therapy, 660
External beam radiotherapy, 276
External potassium, 380
Extraarticular knee pain, 530
Extracorporeal shock wave lithotripsy, 366
Extramedullary plasmacytoma, 264
Extrapyramidal disorders, 438
Extrarenal potassium loss, 382
Exudates, 490

Fabry’s disease, 352
Facial edema, 290
Facial nerve, 132
Facial pain, 550
Factitious neutrophilia, 240
Falls, in geriatric patients, 48–49
Familiar hypocalciuric hypercalcemia, 134
Fasting blood glucose, 410
Fasting hypoglycemia, 127
Fatal herniation, 415
Fatigability, 434
Fatigue, 6–9, 56

generalized, 666
Fatty diarrhea, 206
Febrile illness, 298
Febrile nonhemolytic transfusion reactions, 256
Fecal incontinence, 220–221
Fecal leukocytes, 204
Fecal transit, 210
Female infertility, 620–623
Fertility awareness methods, 614
Fetal alcohol syndrome, 656
Fever, 172, 274–275

Dengue hemorrhagic, 298
in human immunodefi ciency 

virus, 330
in kidney transplant recipients, 

398–399
Rocky Mountain spotted, 308, 336
during transfusion, 256
of unknown origin, 346–350

Fibrin accretion, 244
Fibrinogen degradation products, 244
Fibrinolytic therapy, 98, 634
Fibromuscular dysplasia, 108
Fibromyalgia, 6, 518
Fibrosing mediastinitis, 90
Fine needle aspiration, 144, 146
First-degree burns, 640
Fistula

arteriovenous, 394
gastrocolic, 184
pyriform sinus, 146

Flank pain, 356, 368
Flatulence, 218–219
Flexible sigmoidoscopy, 3, 220
Fluid retention, 618
Fluorescence in situ hybridization, 260
Focal brain lesions, 174, 450, 462
Follicle-stimulating hormone, 137, 582
Follicular neoplasm, 144
Foot pain, 532–533
Forced expiratory volume, 506

Foreign body
aspiration, 480
ingestion, 636–639

Foreign travel, 296–299
Fractures

osteoporotic vertebral compression, 280
pathologic, 276–281
pelvic, 276
shoulder, 522
skull, 416
temporal, 40
vertebral, 540

Free thyroxine index, 137, 142, 150
Fresh frozen plasma, 246, 248–249
Functional abdominal pain syndrome, 170
Functional proteinuria, 358
Functional status assessment, 50
Fungal agents, 450
Fungal diseases, 306

Gait disturbances, 438–439
Galactorrhea, 603
Gallbladder disease, 184
Gallstones, 184, 194
Gardnerella vaginalis, 576
Gastric dysrhythmias, 174
Gastric outlet obstruction, 172, 176
Gastrocolic fi stula, 184
Gastroesophageal malignancy, 186
Gastroesophageal refl ux disease, 182, 480, 

484, 486
Gastrointestinal bleeding, 196–198
Generalized anxiety disorder, 666
Generalized dystonia, 446
Generalized edema, 18
Generalized fatigue, 666
Generalized pruritus, 120–121
Genetic counseling, 288
Genetic damage, 287
Genital herpes, 316
Gentamicin, 436, 700, 704
Geriatric depression, 52
Geriatric functional assessment, 

50–53
Germ cell tumors, 162
Germline mutation, 287
Gestational diabetes, 130, 378
Giant cell arteritis, 546–547

prednisone for, 546
Giant congenital nevi, 112
Giemsa stain, 326
Gitelman’s syndrome, 375
Glasgow coma scale, 460
Glaucoma, 28, 468, 474
Gliptins, 130
Glomerulonephritis, 354, 360
Glucocorticoids, 128, 150
Glucometer, 128
Gluconeogenesis, 222
Glucose, 344

fasting blood, 410
oral, tolerance test, 130

Goiter, 142–143
Gonadotropin-releasing hormone, 608
Gonococcal infections, 510

endocervicitis, 578
urethritis, 314

Gonorrhea, 586
Gout, 542–543

prednisone for, 542
Gouty arthritis, 510
Gram negative bacteria, 706
Gram stain, 302, 492
Granulocyte colony-stimulating factor, 254
Granulocytes, 254–255

Granuloma inguinale, 316
Granulomatous disease, 90
Graves disease, 140
Grief, 670–671
Gynecomastia, 162–164

Halo sign, 498
Haloperidol, 174
Hand/wrist pain, 528–529
Haptoglobin, 232
Hashimoto thyroiditis, 138, 142
Head trauma, 300, 380, 402, 450
Headaches, 666

acute, 402–403
chronic, 404–407
cluster, 404
medication-overuse, 404
migraine, 404
sinus, 404
tension, 406

Hearing assessment, 50
Hearing loss, 40–43
Heart failure

congestive, 18, 64, 68, 82–83, 244, 
482, 490

diabetes mellitus and, 82
diastolic, 82
history of, 82
right ventricular failure, 88–91

Heart murmurs, 70–73
Heartburn, 180–181
Hemarthrosis, 511
Hematologic disorders, 116, 240
Hematuria, 354, 362–363, 368, 566
Hemicraniectomy, 415
Hemochromatosis, 226
Hemodialysis, 394
Hemodynamic monitoring, 76
Hemoglobin, 252
Hemophagocytic syndrome, 348
Hemoptysis, 478–479
Hemorrhage, 146

cerebral, 92
diffuse alveolar, 501
intracranial, 415
intraparenchymal, 415
spinal subarachnoid, 214

Hemotympanum, 460
Henoch-Schönlein purpura, 122
Heparin

thrombocytopenia and, 245
low molecular weight, 68, 690
unfractionated, 688

Hepatitis
acute, 46
autoimmune, 224

Hepatitis B, 6, 342–344
immune globulin, 342
surface antibodies, 340
virus, 256

Hepatitis C, 6, 340–345, 512
virus, 256

Hepatocellular injury predominance, 222
Hereditary hemochromatosis, 222
Hereditary hemorrhagic telangiectasia, 498
Hereditary motor and sensory neuropathy, 444
Hernias

hiatal, 182
inguinal, 560, 562

Herniation
fatal, 415
lateral, 520

Herpes simplex encephalitis, 457
Herpes simplex virus, 304, 316, 578
Hiatal hernia, 182
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High blood pressure screening, 3–4. See also 
Hypertension

High fever, 166
High index of suspicion, 656
High urinary uric acid, 542
High-amplitude esophageal contractions, 178
High-density lipoprotein, 4
High-dose prednisone, 402
High-dose statins, 68
High-fi ber bulking agents, 218
Hip pain, 526–527
Hippel-Lindau disease, 370
Hirsutism, 160
Histocompatibility, 282, 283
Histology-specifi c markers, 272
Hodgkin’s lymphoma. See Classical Hodgkin’s 

lymphoma
Hollenhorst plaque, 410
Holter monitoring, 58
Homonymous hemianopsia, 410
Homozygous hemochromatosis, 226
Hordeolum, 30
Hormonal contraception, 611
Human chorionic gonadotropin, 162, 426
Human epidermal growth factor receptor, 600
Human immunodefi ciency virus, 6, 24

acutely ill patient with, 330–333
central nervous system infection, 326–328
counseling and, 318
encephalopathy, 326
exposures, 340
fever in, 330
foreign travel and, 296
intervention according to, 342
newly diagnosed patient, 318–320
postexposure propylaxis for, 340–345
respiratory symptoms, 322–325

Human leukocyte antigen, 252, 396
Human papillomavirus, 3, 316
Hungry bone syndrome, 388
Huntington’s disease, 422, 456
Hydrocele, 562
Hydrofl uoric acid, 640
Hyperandrogenism, 160
Hyperbilirubinemia, 190
Hypercalcemia, 134–136, 364
Hypercalciuria, 630
Hypercarbia, 56, 650
Hypercortisolemia, 154, 156
Hyperexcitability, 448
Hyperglycemia, 128–131
Hyperhidrosis, 24
Hyperkalemia, 384–387, 393
Hyperkinesias, 446–447
Hyperlipidemia, 130
Hypermagnesemia, 390–391
Hypermobility, 548
Hypernatremia, 378–379, 393
Hypernephroma, 276
Hyperphosphatemia, 352
Hyperpigmentation, 112
Hyperplasia, 260, 584
Hyperprolactinemia, 160, 583
Hyperrefl exia, 378
Hypersensitivity vasculitis, 122
Hypersplenism, 232
Hypertension, 3–4, 74–75

benign intracranial, 36
management, 74, 154
portal, 192
pulmonary arterial, 96

Hypertensive crises, 74, 84
Hyperthyroidism, 140–142, 630
Hypertrophic obstructive cardiomyopathy, 70
Hypertrophic osteoarthropathy, 528
Hyperuricemia, 542–544, 544
Hypervolemic hyponatremia, 377

Hyphema, 28
Hypoactive sexual desire, 16
Hypoalbuminemia, 132
Hypocalcemia, 132
Hypochondriacal concern, 668
Hypochondriacal reaction, 666
Hypochondriasis, 668
Hypocitraturia, 364
Hypogeusia, 458
Hypoglycemia, 56, 126–127, 424
Hypogonadism, 162
Hypokalemia, 380–383
Hypokinetic movement, 446
Hypomagnesemia, 132, 388–389
Hyponatremia, 376–377
Hypophosphatemia, 392–393, 540
Hypopyon, 28
Hypotension, 76, 166

obstructive, 76
orthostatic, 200
systemic, 96

Hypothalamic amenorrhea, 582
Hypothalamic-pituitary-thyroid axis, 148
Hypothalamus, 376
Hypothermia, 56, 648–649
Hypothyroidism, 56, 138–139, 142

central, 138
fatigue from, 6
secondary, 148

Hypovolemia, 46
Hypovolemic hyponatremia, 376
Hypoxia, 46, 84, 236, 238, 373, 398, 452, 

650, 652
Hypoxic-ischemic injuries, 460

Idiopathic hemochromatosis, 226
Idiopathic hirsutism, 160
Idiopathic pulmonary fi brosis, 500, 504
Immediate ophthalmology, 470
Immunizations, 4, 296–299
Immunoelectrophoresis, 264
Immunofl uorescence, 552
Immunohistochemistry, 270
Immunosuppression, 398
Impedance plethysmography, 20
Implantable cardiac defi brillator, 78
Inappropriate antidiuretic hormone secretion, 

376
Inclusion body myositis, 436
Incontinence

fecal, 220–221
overfl ow, 568
urinary, 568–569

Indirect bilirubin, 232
Infections, 296–299

aseptic meningitis, 308–309
bacterial, 308
bacterial skin, 532
central nervous system, 326–328
cervicitis, 578–581
chlamydia, 3, 586
cryptococcal, 328
diarrhea, 202–207
disseminated gonococcal, 510
encephalitis, 310
fever of unknown origin, 346–350
in foot pain, 532–533
foreign travel, 296–299
granulocytes, 254–255
in hearing loss, 40
in HIV-infected patients, 322
involuntary weight loss, 10
leg ulcer, 116
leukopenia, 242
lymphadenopathy, 268

Infections, (Continued)
multiple pulmonary nodules, 498
neutrophilia, 240
postobstructive, 636
postoperative, 700
prophylaxis against, 319
rhinitis, 32
sexually transmitted diseases, 314–317, 

566, 584, 620
transfusions, 256
urinary tract, 586
urinary tract, in women, 596–597
urticaria, 118

Infectious rhinitis, 34
Infertility, 620–623
Infl ammatory arthritis, 512
Infl ammatory bowel disease, 202, 512, 

516
Infl ammatory lesions, 496
Infranodal block, 58
Inguinal hernias, 560, 562
Initial antidepressant regimens, 662
Initial cancer therapy, 286
Inotropic support, 86
Insulinomas, 126
Insulin-producing tumors, 126
Intercostal space, 72
Internal potassium balance, 380
Interstitial lung disease, 88
Interstitial nephritis, 352
Intraabdominal abscesses, 166
Intraabdominal bleeding, 628
Intraaortic balloon pump, 76
Intraarterial thrombolysis, 414
Intraarticular steroids, 542
Intracranial hemorrhage, 415
Intracranial pressure, 174, 652
Intrahepatic vascular lesions, 224
Intraluminal osmotic water retention, 

204
Intramedullary lesions, 435
Intranasal cromolyn, 32
Intranasal decongestants, 34
Intraparenchymal hemorrhage, 415
Intrauterine devices, 612
Intraventricular shunt devices, 300
Intrinsic RV muscular dysfunction, 96
Intrinsic thyroid failure, 138
Involuntary weight loss, 10–11
Iodine

goiters and, 142
hyperthyroidism and, 140
radioactive, 146
thyroid pain and, 146

Iron
elevated serum, 226–227
normal hepatic, 226

Irreversible coma, 464
Irritable bowel syndrome, 170, 182, 188, 

208, 212–213
Irritative urinary symptoms, 564
Ischemia, 82, 356

acute, 84
chronic mesenteric, 170
limb, 634

Ischemic cerebral infarcts, 450
Isolated coagulation, 248
Isolated neutropenia, 242
Isometheptene, 404
IV vasodilator therapy, 86

Jaundice, 186, 190–191
Joint aspiration, 528, 532
Joint hypermobility, 548–549
Jugular venous pressure, 18, 96
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Kaposi’s sarcoma, 322
Karyotypic abnormalities, 260
Kidney stones, 364–367
Kidney transplantation, 396–397
Kidneys

disease, 352–353, 370, 394
expanded criteria for donor, 396

Kikuchi-Fujimoto disease, 348
Kissing ulcers, 106
Klinefelter’s syndrome, 128
Knee pain, 530–531

Lacerations, 644
Lactate dehydrogenase, 192, 560
Lactic acidosis, 373
Laryngeal edema, 480
Laryngoscopy, 636
Laryngospasm, 650
Lateral herniation, 520
Lateral hip pain, 526
Lead toxicity, 542
Leg ulcer, 116–117
Lentigo maligna, 112
Leptomeningeal enhancement, 312
Leptospira, 336
Lesions

brain, 450
cavitary, 322
focal, 174, 462
focal brain, 450
infl ammatory, 496
intrahepatic vascular, 224
intramedullary, 435
low-grade squamous intraepithelial, 606
mass, 456
mucocutaneous, 200
multiple lytic, 264
nonvascular, 412
obstructive, 482
pigmented, 112–115
renal, 368
squamous intraepithelial, 606
structural, 24
vascular, 590

Leukemia, 288
acute, 238, 287
chronic myelogenous, 260–263
lymphoblastic, 262, 283

Leukocytes
fecal, 204
human, 252, 396
polymorphonuclear, 302

Leukocytosis, 166, 240
Leukopenia, 242–243
Levodopa, 440, 442, 446, 452, 456
Levothyroxine, 138, 139
Lewy bodies, 456
Lidocaine, 94
Lightheadedness, 266
Limb ischemia, 634
Lipid disorder screening, 4
Listeria, 312
Lithium

depression and, 662
goiter and, 142
psychosis and, 674
therapy, 390

Liver
abnormal, chemistries, 222
aminotransferases, 222–225
biopsy, 190, 224
disease, 248
failure, 310
function tests, 18, 344, 598
serum, enzymes, 222

Localized hyperhidrosis, 24
Localized osteopenia, 278
Localized scleroderma, 534
Long-acting progestin-only 

contraceptives, 612
Long-term anticoagulation, 690–693
Loop electroexcision procedure, 606
Lorazepam, 430
Low albumin-gradient ascites, 192
Low back pain, 524–525
Low bone density, 540–541
Low molecular weight heparin, 68, 690
Low-dose tricyclic antidepressants, 178
Lower esophageal sphincter, 178
Lower extremity edema, 20
Lower urinary tract symptoms, 564
Low-grade squamous intraepithelial 

lesion, 606
Lumbar myelography, 292
Lumbar puncture, 300, 416
Lung disease

chronic infl ammatory, 506
interstitial, 88, 500–501
transfusion-related acute, 256

Lupus anticoagulant, 244
Luteinizing hormone, 620
Lyme disease, 6, 306
Lymph nodes. See also Axillary lymph nodes

breast cancer and, 272
enlarged, 268

Lymphadenopathy, 268–269, 494–495
Lymphatic fl ow, 18
Lymphoblastic leukemia, 283
Lymphocytic hypophysitis, 158
Lymphogranuloma venereum, 316, 332
Lymphomas

classical Hodgkin’s, 258–259
non-Hodgkin’s, 498

Lymphopenia, 242
Lymphoproliferative disorders, 283

Macroamylasemia, 228
Macrocytic anemias, 234
Magnesium

infusion, 390
sulfate, 94, 132

Magnetic resonance angiogram, 106
Magnetic resonance cholangiopancreatography, 

194, 228
Major depression, 9
Malaria, 24, 296
Malarone, 296
Male urethritis, 314
Malignant blood diseases, 284
Malignant cerebral edema, 415
Malignant mesothelioma, 504
Mallory-Weiss lacerations, 172
Mammal bites, 642–645
Mammillothalamic tract, 420
Mammography, 3, 603
Marfan’s syndrome, 548
Mass lesions, 456
McMurray’s test, 530
Measles/mumps/rubella, 296
Measured serum osmolality, 372
Mechanical bowel cleansing, 700
Median sternotomy, 88
Mediastinal lymphadenopathy, 494–495
Medications. See also specifi c agents

acute confusional states and, 450–453
adverse reaction to, 102, 254, 432, 698
anaphylaxis from, 694
anosmia from, 458
antihypertensive, 74
for anxiety disorder, 660

Medications (Continued)
for asthma, 506
for chronic abdominal pain, 168
coma and, 460–462
for depression, 662
diarrhea from, 206
headaches and, 404
hirsutism from, 160
hypercalcemia from, 135
hyperkinesias from, 446
for hyperthyroidism, 140
hypoglycemia, 56
leukopenia, 242
nausea/vomiting from, 174
in near-drowning victim, 652
neutrophilia from, 240
pancreatitis from, 228
prophylactic, 330
from Raynaud’s phenomenon, 539
rhinitis and, 32
sweating from, 24
taste changes and, 459
for tinnitus, 38
urticaria from, 118

Medullary cystic kidney disease, 370
Medullary sponge kidney, 364, 370
Melanoma, 114
Melasma, 114
Memory loss, 420–423
Ménière’s disease, 424
Meningitis

acute, 300–303
aseptic, 308–309
bacterial, 300
belt, 296
carcinomatous, 304
chronic, 304–307
subacute, 300–303
viral, 306

Meningoencephalitis, 462
Meniscal tears, 530
Menopause, 16
Mesenteric adenitis, 166
Mesenteric lymphadenitis, 590
Metabolic derangements, 450
Metabolic disorders, 42, 166, 170, 194

acidosis, 372–373, 374
alkalosis, 374–375, 382
anemia and, 234

Metastases, 370
bone, 554
carcinomatous, 276

Methicillin-resistant Staphylococcus aureus, 
332, 338

Methimazole, 140, 141
Microadenoma, 158
Microangiopathic hemolytic anemia, 232
Microbial sensitivity, 580
Microcytic anemia, 234
Microscopic hematuria, 362
Midazolam, 432
Mid-diastolic murmurs, 72
Migraine headaches, 404
Mild anorexia, 376
Mitotane, 156
Mitral valve prolapse, 548
Mitral valve replacement, 56
Molecular-cytogenetic pathology, 260
Mongolian spots, 112
Monitor ovulation, 620
Monoamine oxidase inhibitors, 658
Monoarthritis, 528
Monoarticular arthritis, 510–511
Monoclonal gammopathy of unknown 

signifi cance, 264
Mononeuritis, 528
Morton’s neuroma, 532
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Mucocutaneous lesions, 200
Mucous membranes, 190
Multidisciplinary pain center, 22
Multinodal goiter, 142
Multiple lytic lesions, 264
Multiple myeloma, 358
Multiple pulmonary nodules, 498–499
Multiple sclerosis, 434, 438
Münchhausen syndrome, 668
Murmur intensity, 70
Muscle biopsy, 448
Muscle cramps, 448–449
Muscular dystrophy, 437
Myasthenia gravis, 436
Mycobacterium, 242
Mycobacterium avium complex, 330
Myelodysplasia, 283
Myelodysplastic syndromes, 514
Myeloid hyperplasia, 260
Myeloma, 266
Myocardial infarction, 56, 63, 418, 452, 676

acute, 98–101
non-ST-elevation, 68–69
peripheral arterial disease and, 108
care following, 102–105, 452
ST-segment elevation, 98–101

Myocardial oxygen supply, 66
Myoclonus, 446
Myoglobinuria, 448
Myopathies, 436
Myxedema coma, 46

Nailfold capillary microscopy, 538
Narrow therapeutic index, 708
Narrow-complex tachycardia, 60–64
Nasogastric lavage, 200
Nausea, 172–175, 618
Near-drowning, 650, 652
Neck pain, 520–521
Necrosis, avascular, 510, 514
Negative venography, 244
Neoplasia, 144
Neoplasm, 42

follicular, 144
Nephrogenic fi brosing dermopathy, 534
Nephrolithiasis, 214
Nephrotic-range proteinuria, 360
Nephrotoxic drugs, 356
Nerve conduction studies, 445, 556
Neurofi bromatosis, 112
Neuroleptic agents, 174
Neuroleptic malignant syndrome, 452
Neurologic progression, 292
Neuromuscular blockade, 464
Neuromuscular disease, 438
Neuromuscular irritability, 378
Neuromuscular junction, 434
Neuropathies

anterior ischemic optic, 410
cranial, 306
diabetic peripheral, 438
hereditary motor and sensory, 444
nonarteritic anterior ischemic optic, 474
peripheral, 444–445

Neurosyphilis, 457
Neurotrophic ulcers, 116
Neurovegetative symptoms, 670
Neutropenia, 242, 274–275
Neutrophil count, 254–255, 274
Neutrophilia, 240–241
New-onset lymphadenopathy, 268
Nicotine

inhalers, 680
replacement therapy, 676–678
withdrawal symptoms, 678

Nipple discharge, 604–605
Nocardia, 328
Nodule growth, 142
Nonalcoholic fatty liver disease, 222
Nonallergic rhinitis, 32
Nonarteritic anterior ischemic optic 

neuropathy, 474
Nonasthmatic eosinophilic bronchitis, 486
Noncardiac chest pain, 182–183
Nondiagnostic aspirates, 144
Nongalactorrheal discharge, 603
Nonglomerular hematuria, 362
Nongonococcal urethritis, 314
Nonhematologic malignancy, 240
Non-Hodgkin’s lymphoma, 498

prednisone for, 258
Noninfectious infl ammatory diseases, 346
Noninfl ammatory arthritis, 514
Noninfl ammatory disease, 517
Nonintact skin exposure, 342
Noninvasive screening, 244
Noninvasive vascular studies, 410
Noninviable tissue, 644
Nonischemic LV dysfunction, 82
Nonmassive hemoptysis, 478
Nonnucleoside reverse transcriptase 

inhibitors, 319
Nonobstructing stone, 366
Nonspecifi c conjunctivitis, 30
Non-ST-elevation myocardial infarction, 68–69
Nonthyroidal illness, 148, 150–151
Nonvascular lesions, 412
Nonvestibular dizziness, 424
Norethindrone, 618
Norethindrone acetate, 616
Normal hepatic iron concentration, 226
Normal physiologic compensation 

mechanisms, 252
Normocytic anemia, 234
Nortriptyline, 680
Noxious stimulation, 166
Nuchal rigidity, 402
Nuclear acid amplifi cation, 314
Nuclear venography, 290
Nucleoside reverse transcriptase inhibitors, 

330
Nutcracker esophagus, 178
Nutritional assessment, 50
Nutritional counseling, 130

Obesity, 12–13
screening, 4

Objective tinnitus, 36
Obsessions, 660
Obstructive hypotension, 76
Obstructive lesions, 482
Ocular dryness, 536
Odynophagia, 182, 330
Olanzapine, 674
One-way valve ventilation barrier device, 94
Ophthalmoplegia, 452
Optic neuritis, 474
Oral cholecystography, 194
Oral contraceptives, 608, 616–619
Oral disorders, 459
Oral glucose tolerance test, 130
Orbital cellulitis, 26
Orbital congestion, 26
Organomegaly, 204
Orogastric tube, 652
Oropharyngeal airway, 94
Orthopnea, 84
Orthostatic blood pressures, 80, 172
Orthostatic hypotension, 200
Orthostatic proteinuria, 358

Osler-Weber-Rendu disease, 200
Osmotic diarrhea, 206
Osmotic diuresis, 388
Osteoarthritis, 524, 526, 550
Osteofi brosis cystica, 540
Osteomalacia, 278, 540
Osteomyelitis, 530
Osteopenia, 278, 630–631
Osteoporosis, 4, 630–631
Osteoporotic vertebral compression 

fractures, 280
Ovary, 160
Overfl ow incontinence, 568
Oxygen supply, 66

Pacemaker, 58
Pain. See also, Abdominal pain; Chest Pain

acute, 22
anorectal, 214–215
back, 28, 524–525
bone, 266
chronic, 22–23
chronic benign, 22
diffuse muscle, 546–547
extraarticular knee, 530
facial, 550
as fi fth vital sign, 48
fl ank, 356, 368
foot, 532–533
hand/wrist, 528–529
hip, 526–527
isolated buttock, 526
knee, 530–531
lateral hip, 526
low back, 524–525
neck, 520–521
pelvic, 168
periarticular, 518
postprandial abdominal, 168
radicular, 168
shoulder, 522–523
soft tissue, 518–519
somatic, 166
temporomandibular, 550–551
thyroid, 146–147

Painful subacute thyroiditis, 146
Palatial myoclonus, 36
Pallor, 538
Palpable abdominal mass, 368
Palpable purpura, 122–123
Palpitations, 78–79, 166, 570
Pancreatitis, 228
Pancytopenia, 242
Panic disorder, 658
Pap smears, 288, 606–607
Paragonimus westermani, 498
Parainfl uenza, 308
Parapneumonic effusion, 492
Parasympathetic blockade, 468
Parathyroid hormone, 132, 134, 278, 396, 

540, 554
Paresthesia, 634
Paresthesias, 266
Parkinsonian tremor, 440
Parkinson’s disease, 208, 422, 440, 

442–443, 456
Parosmia, 458
Paroxysmal nocturnal dyspnea, 84
Paroxysmal nocturnal hemoglobinuria, 232
Partial thromboplastin time, 244, 362, 688
Patellofemoral syndrome, 530
Pathologic fractures, 276–281
Pathologic grief syndromes, 670
Pediatric cancer survivors, 288
Pelvic infl ammatory disease, 578, 590, 610
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Pelvis
fractures, 276
pain, 168
ultrasound, 628

Penicillin, 316
for bites, 644

Pentoxifylline, 108
Pepto-Bismol, 296
Percutaneous coronary intervention, 100
Percutaneous transhepatic cholangiography, 

190
Periarticular pain, 518
Pericardial diseases, 96
Pericarditis, 96
Peripheral arterial disease, 106

myocardial infarction and, 108
Peripheral lymphadenopathy, 494
Peripheral neuropathy, 444–445
Peripheral tinnitus, 38
Peripheral vascular disease, 102
Peripheral vertigo, 424
Persistent bloody effusions, 511
Persistent excessive sweating, 24
Persistent hypocalcemia, 132
Pes cavus, 532
Pes planus, 532
Phenytoin, 430
Pheochromocytoma, 152, 206
Philadelphia chromosome, 260
Phobias, 658
Phosphorus, 392
Photophobia, 404
Photopsias, 474
Physiologic anisocoria, 468
Pigmentary abnormalities, 114
Pigmented lesions, 112–115
Pingueculae, 30
Pituitary adenoma, 156
Pituitary hypofunction, 158
Pituitary tumor, 158–161
Placenta previa, 588
Placental abruption, 588
Plain radiography, 554
Plasminogen activator, 686
Plasmodium falciparum, 298
Platelets, 250–251, 256
Pleural effusion, 490–493
Pleural-based disease, 89
Pneumocystic pneumonia, 319, 330
Pneumocystis carinii, 398, 500
Pneumonia, 482

aspiration, 44
bronchiolitis obliterans organizing, 500
chronic eosinophilic, 501
pneumocystic, 319, 330, 398

Pneumonitis, 398
Polyarthritis, 528
Polyarticular arthritis, 512–514
Polycystic kidney disease, 370
Polycystic ovary syndrome, 160
Polycythemia, 120, 236–239
Polymerase chain reaction, 326
Polymorphonuclear leukocytes, 302
Polymyalgia rheumatica, 546–547
Polymyositis, 436
Polyneuropathy, 528
Portal hypertension, 192
Positive end-expiratory pressure, 652
Positive fecal occult blood test, 216–217
Positive tuberculin skin test, 502–503
Postcoital IUDs, 614
Posterior vaginal fornix, 607
Postexposure prophylaxis for HIV and 

Hepatitis, 340–345
Postictal paralysis, 414
Post-myocardial infarction care, 

102–105, 452

Postoperative infections, 700
Postoperative nausea and vomiting, 172
Postoperative pulmonary complications, 44
Postprandial abdominal pain, 168
Posttraumatic stress disorder, 660
Potassium balance

hyperkalemia and, 384–387
hypokalemia and, 380–383

Potassium-sparing diuretics, 386
Prednisone, 258, 402

for abnormal serum protein electrophoresis, 
264

for acute headache, 264
for giant cell arteritis, 546
for gout, 542
for non-Hodgkin’s Lymphoma, 258
for thyroid pain, 146

Preemptive renal transplantation, 394
Preexcitation, 62
Preexposure vaccination, 296
Pregnancy

abnormal, 628
acute abdominal pain in, 590–591
ectopic, 628–629
vaginal bleeding in, 586–589

Premature ejaculation, 14
Premenstrual dysphoric disorder, 608–609
Premenstrual syndrome, 608
Prenasal renal failure, 354
Preoperative evaluation, 44–47
Prerenal azotemia, 354
Preterm labor, 588
Prevention and screening, 2–5
Primary anatomic abnormalities, 82
Primary cancer therapy, 288
Primary neutrophilia, 240
Primary systemic disorders, 444
Procainamide, 94
Procedural memory, 422
Proctosigmoidoscopy, 214
Progestin

challenge, 582
contraceptives, 160

Progestin-only pills, 616
Progressive multifocal leukoencephalopathy, 

326
Progressive muscular atrophy, 436
Progressive supranuclear palsy, 456
Prolactinoma, 158
Prolapse etiology, 70
Prophylactic antibiotics, 644
Prophylactic medications, 330
Prophylactic radiation, 162
Prophylaxis, 319, 418–419

antimicrobial, 700–703
Propofol, 432
Propylthiouracil, 140, 141
Prostate

cancer, 4–5
transurethral resection of, 564, 566

Prostatic abscess, 566
Prostatitis, 214, 566–567
Prosthetic valve dysfunction, 92
Prostrate-specifi c antigen, 286
Protease inhibitors, 319
Proteinuria, 354, 358–361
Proteus pseudomonas, 366
Prothrombin time, 246, 362, 690
Proton pump inhibitor, 180, 486
Pseudohyperkalemia, 384
Pseudohypokalemia, 380
Psoriatic arthritis, 512
Psychiatric disorders

anxiety and, 658
dysphagia and, 179
sexual disorders and, 14
suicide and, 682

Psychological assessment, 52, 104
Psychosis, 672–675
Psychotic behavior, 672
Psychotic depression, 666
Psychotropics, 458
Pterygium, 30
Pubertal gynecomastia, 162
Pulmonary arterial hypertension, 96
Pulmonary artery, 76
Pulmonary disease, 534
Pulmonary edema, 84–87
Pulmonary embolism, 89, 92, 244, 280, 

484, 634
Pulmonary function tests, 488, 494, 500
Pulmonary infarction, 478
Pulmonary nodules, 496–497
Pulmonic stenosis, 71
Pulmonic valvular regurgitation, 72
Pulsatile tinnitus, 36
Purifi ed protein derivative, 318, 322, 494
Purpuric papules, 122
Pyelonephritis, 596
Pylorus, 638
Pyriform sinus fi stulas, 146

Quantitative immunoglobins, 536

Radiation, 282
prophylactic, 162

Radiation therapy
Classical Hodgkin’s lymphoma, 258
dysphagia, 178
hearing loss, 42
hypocalcemia, 132
hypothyroidism, 138

Radicular pain, 168
Radioactive iodine uptake, 146
Radiographic abnormalities, 346
Radiography

chest, 98, 120, 322, 346
conventional, 490
plain, 554

Radioiodine, 141
Radionucleotide scanning, 144
Radionuclide scintigraphy, 201
Raloxifene, 278
Rapid plasma reagin, 332
Rash

in HIV-patient, 318
toxic shock syndrome and, 336

Raynaud’s phenomenon, 534, 538–539
Rectal bleeding, 200–201
Rectal examination, 570
Recurrent dysplasia, 606
Recurrent nonmassive hemoptysis, 

478
Recurrent spontaneous vertigo, 424
Red blood cells, 252–253
Red eye, 26–31
Refl exes

brainstem, 464
corneal, 462
testing, 42

Refractory status epilepticus, 430
Regional edema, 18
Regurgitation, 172
Reiter’s syndrome, 517
Relative adrenal insuffi ciency, 334
Renal biopsy, 356
Renal cell cancer, 370
Renal colic, 366
Renal crisis, 534
Renal cysts, 368–371
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Renal failure, 132
acute, 354–357, 390
decompensated, 310
prenasal, 354

Renal insuffi ciency, 630
Renal lesions, 368
Renal masses, 368–371
Renal parenchymal process, 362
Renal transplantation, 364–371
Renal tubular acidosis, 372, 386
Renal ultrasonography, 352, 358
Respiratory acidosis, 330
Respiratory distress syndrome, 84
Respiratory pattern, 462
Respiratory symptoms, in HIV-infected 

patients, 322–325
Respiratory syncytial virus, 274
Respiratory system, 330
Reticulocytes, 232
Retrograde ejaculation, 14
Revascularization, 66
Reversible airfl ow obstruction, 484
Rhabdomyolysis, 132
Rhinitis, 32–35
Rhinophyma, 656
Rhinorrhea, 33
Rhinosinusitis, 34
Rhodococcus, 328
Rickettsia rickettsiae, 336
Right bundle branch block, 64
Right ventricular failure, 88–91
Rinne’s test, 40
Risk

assessment, 322, 626
behavioral, factor assessment, 66
cardiac, 44
cardiovascular, 74
cerebrovascular, 422
of coronary artery disease, 278
of domestic violence, 626
for kidney stones, 365

Risperidone, 674
Ritonavir-boosted lopinavir, 342
Rocky mountain spotted fever, 308, 336
Rome II diagnostic criteria, 212
Routine serologic screening, 14
Rubella, 284
Ruptured ectopic pregnancy, 628

Sacral plexus, 214
Salicylates, 710
Salmonella, 202
Sarcoid, 90
Sarcoidosis, 306
Schirmer’s test, 536
Schizophrenia, 674
Scleritis, 26
Scleroderma, 534–535
Scoliosis, 524
Scrotal mass, 560–563
Seborrheic keratoses, 112
Secondary amenorrhea, 582–583
Secondary hypothyroidism, 148
Secondary myelodysplasia, 288
Secondary neutrophilia, 240
Seizures, 426–428, 462
Selective arteriography, 197
Selective serotonin reuptake inhibitors

for anxiety attacks, 658
for depression, 662
for sexual dysfunction, 14

Semantic memory, 422
Sensitive thyroid-stimulating hormone test, 137
Sensorineural hearing, 38, 40
Sensory nerve fi bers, 444

Sepsis, 76, 334–335
Septic shock, 334
Septic vasculitis, 122
Serial therapeutic paracentesis, 192
Seronegative arthritis, 516–517
Serum albumin, 18
Serum alpha-fetoprotein, 560
Serum amylase, 228
Serum creatinine, 352
Serum drug levels, 708–711
Serum gamma glutamyl transferase, 554
Serum liver enzymes, 222
Serum parathyroid hormone, 134
Serum protein electrophoresis, 264, 538, 630
Serum rapid plasma reagin, 328
Serum uric acid, 542
Serum-to-ascites albumin gradient, 192
Severe acute respiratory syndrome, 298
Severe dehydration, 378
Severe metabolic acidosis, 372
Severe sepsis, 334
Sex-hormone-binding globulin, 162
Sexual assault, 624
Sexual dysfunction, 14–17
Sexual intercourse, 596
Sexually transmitted diseases, 314–317, 566, 

584, 620
Shigella, 202, 332
Shoulder fractures, 522
Shoulder pain, 522–523
Sick euthyroid syndrome, 148–149
Sigmoidoscopy, 197

for constipation, 208
for diarrhea, 202
for fecal incontinence, 220
for fl atulence, 218
fl exible, 3, 220
for gastrointestinal bleeding, 198
for lymphadenopathy, 268
for rectal bleeding, 200

Signifi cant vulvar pruritus, 576
Single photon emission computed tomography, 

464
Sinoatrial conduction time, 58
Sinus headache, 404
Sinusitis, 402, 550
Sjögren’s syndrome, 536–537
Skin color, 112
Skin test

antivenin, 646
fi brinogen, 244
positive tuberculin, 502–503

Skull fractures, 416
Sleeplike unresponsiveness, 460
Slit-lamp examination, 536
Smoking, 10, 459, 504
Smoking cessation, 676–681

counseling, 288
Snake venom poisoning, 646–647
Social assessment, 52
Soft tissue pain, 518–519
Soft-tissue rheumatism, 518
Soft-tissue vibration, 70
Solitary plasmacytoma, 264
Solitary pulmonary nodule, 496–497
Solvent drag effect, 384
Somatic pain, 166
Spinal cord compression, 292–293
Spinal muscular atrophy, 436
Spinal subarachnoid hemorrhage, 214
Spinal tuberculosis, 292
Spine

arthritis in, 516
cervical, 460, 464, 520, 522, 650
hip pain and, 526
stenosis of, 524

Splenomegaly, 242

Spontaneous abortion, 586
Squamous intraepithelial lesions, 606
Stable angina, 66–67
Stapedial muscles spasm, 36
Staphylococcal sepsis, 122
Staphylococcal toxic shock syndrome, 336
Staphylococcus aureus bacteremia, 338–339
Status epilepticus, 376, 430–433

lidocaine for, 432
Stavudine, 342
Stem cell transplantation, 282–285
Stenosis, 71, 524
Stenotrophomonas maltophilia, 275
Steroids. See also corticosteroids

for hearing loss, 40
intraarticular, 542
for neutropenia, 274

Stiffness, 546–547
Stigmata of recent hemorrhage, 197
Stool fat, 204
Stool osmotic gap, 204
Straight leg rise, 524
Streptococcus pneumoniae, 322
Stress echocardiography, 594
Stress testing, 66
Stress urinary incontinence, 568
Stridor, 480–481
Stroke evaluation, 408–409
Stroke treatment, 418–419
Structural lesions, 24
ST-segment elevation myocardial infarction, 

96, 98–101
Subacute bacterial endocarditis, 512
Subacute meningitis, 300–303
Subarachnoid hemorrhage, 402, 416, 462
Subconjunctival hemorrhage, 30
Submersion, 650–653
Substance abuse, 656
Sudden cardiac death, 78, 92–95
Suicidal patient, 682–684
Sulfosalicylic acid, 358
Superior labrum anterior-posterior, 522
Superior vena caval syndrome, 290–291
Suprapubic catheterization, 570
Supraventricular tachycardias, 60, 63
Surgery, 282

antimicrobial prophylaxis for, 700–703
video-assisted thoracic, 496

Sustained seizure activity, 462
Sweating, 24
Symptomatic hypoglycemic events, 126
Symptomatic hyponatremia, 377
Syncope, 56, 80–81
Synovial biopsy, 510
Synovial fl uid analysis, 510
Syphilitic chancres, 316
Systemic cardiac dysfunction, 88
Systemic febrile illnesses, 332
Systemic hypotension, 96
Systemic infl ammatory response syndrome, 334
Systemic lupus erythematosus, 306, 552
Systolic blood pressure, 84, 200
Systolic murmurs, 70–73

Tachycardia, 60–64
Tachypnea, 84
Takayasu arteritis, 108
Tamoxifen, 600
Tardive dyskinesia, 446
Taste changes, 459
Telangiectasis, 200
Temporal arteritis, 410
Temporal fracture, 40
Temporomandibular pain, 550–551
Tendinopathy, 522
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Tenofovir, 342
Tension headaches, 406
Tertiary hyperparathyroidism, 134
Testicular torsion, 562
Testis

gynecomastia and, 162
measurement of, 560

Tetrabromophenol, 358
Thalassemia minor, 234
Thallium, 594
Therapeutic drug monitoring, 708
Thermal injury, 480
Thiazides, 128
Thoracentesis, 490
Thromboembolic, 611
Thromboembolism, 686–688, 690–693
Thrombolytic therapy, 100
Thrombophlebitis, 611
Thrombosis, 44. See also Deep vein thrombosis
Thyroglobulin, 140
Thyroid

abnormalities, 26
antibodies, 137
cancer, 146
dysfunction, 422
failure, 138
function, 18, 137, 148
nodule, 144–145
pain, 146–147

Thyroid-stimulating hormone, 140, 142, 288, 
448, 603, 620, 630

Thyroiditis
autoimmune, 138
de Quervain’s, 146
Hashimoto, 138, 142
painful subacute, 146

Thyrotropin, 148
Tics, 446
Tight infl ammatory strictures, 178
Tilt-table testing, 80
Tinetti Gait and Balance test, 48
Tinnitus, 36–39
Tissue diagnosis, 398
Tissue hypoxia, 373
Tissue plasminogen activator, 414, 686
Tobacco use screening, 4
Tobramycin, 704
Tomographic angiogram, 106
Total cholesterol, 4
Total parenteral nutrition, 392
Total-body defi cit, 392
Toxic shock syndromes, 336–337, 612
Toxic-metabolic insults, 462
Toxins

botulinum, 16
exogenous, 356
ingestions, 174

Toxoplasma gondii, 319, 326
Toxoplasmosis, 312
Transbronchial needle aspiration, 501
Transcranial Doppler, 412
Transcranial lateral views, 550
Transesophageal echocardiography, 338
Transfusion therapy, 248–249, 250–251

granulocytes, 254–255
red blood cells, 252–253

Transfusions, 256
blood, 284
requirements in critical care, 252

Transient ischemic attack, 408–409
Transient monocular visual loss, 410–413
Transitional cell carcinoma, 564
Transplantation

allogenic, 262, 282, 283
autologous, 282, 284
bone marrow, 282
kidney, 396–397, 398–399
preemptive renal, 394

Transplantation (Continued)
renal, 364–371
stem cell, 282–285

Transthoracic echocardiogram, 90
Transtubular potassium gradient, 382, 384
Transudates, 490
Transurethral resection of the prostate, 564, 566
Transvaginal ultrasound, 584
Trauma

abdominal, 700
head, 300, 380, 402, 450

Tremor, 440–441
Trichomonas, 316
Tricuspid regurgitation, 71
Triglyceride measurement, 4
Trimethoprim-sulfamethoxazole, 126, 322, 566
Tropheryma whippelii, 457
True urge incontinence, 568
Tuberculosis, 24, 292, 306, 308, 326, 492
Tuberculous meningitis, 302
Tubular necrosis, 354
Tubulointerstitial nephritis and uveitis, 356
Tumors, 458

adrenal, 156
androgen-secreting, 160
benign primary bone, 278
cholesteatoma glomus, 42
germ cell, 162
insulin-producing, 126
pituitary, 158–161

Turbulent blood fl ow, 72
Twitching, 378

Ulcers
arterial, 116
decubitus, 44
kissing, 106
leg, 116–117
neurotrophic, 116

Ultrasonography, 166, 522, 590
abdominal, 194
color fl ow Doppler, 560
renal, 352, 358

Uncomplicated cystitis, 596
Unfractionated heparin, 688
Unilateral hearing loss, 42
Unilateral sensorimotor defi cits, 436
Unprovoked seizure, 428
Unstable angina, 68–69
Upper airway cough syndrome, 486
Upper endoscopy, 180
Upper extremity edema, 20
Upper motor neurons, 434, 438
Urease-splitting organism, 364
Urethral incontinence, 568
Urethritis, 314
Urgent coronary angiography, 84
Urgent noncontrast CT scan, 414
Uric acid stones, 364
Urinalysis

for edema, 18
urinary retention and, 570

Urinary incontinence, 568–569
Urinary microalbumin levels, 130
Urinary retention, 570–573
Urinary tract infection, 586, 596–597
Urinary-5-hydroxy-indoleacetic acid, 484
Urine protein electrophoresis, 264, 630
Urothelial cancer, 363
Urticaria, 118–119

Vaccine Adverse Event Reporting System, 
698

Vaginal bleeding in pregnancy, 586–589

Vaginal discharge, 576–577
Vaginismus, 16
Vaginitis, 576
Valvular heart disease, 82
Valvular regurgitation, 72
Vancomycin serum drug levels, 712–715
Vanillylmandelic acid, 206
Varenicline, 678, 680
Varicella-zoster virus, 306
Varicocele, 562
Vascular insuffi ciency, 42
Vascular intervention, 415
Vascular lesions, 590
Vasculitides, 348
Vasculitis, 116
Vasectomy, 610
Vasomotor rhinitis, 33
Venous distention, 290
Ventricular fi brillation, 92
Ventricular premature contractions, 78
Ventricular tachyarrhythmias, 80
Ventricular tachycardia, 63
Ventriculography, 80
Verapamil, 56
Vertebral fractures, 540
Vertebrobasilar transient ischemic attack, 

408
Vertigo, 424–425
Video-assisted thoracic surgery, 496
Video-assisted thoracoscopic surgical biopsy, 

501
Vincristine, 258
Viral conjunctivitis, 472
Viral meningitis, 306
Visceral abscesses, 338
Viscous lidocaine, 636
Visual assessment of geriatric patient, 50
Visual loss, 474–476
Vitamin D, 134

defi ciency, 630
Vitamin K defi ciency, 248
Vomiting, 172–175, 196
Vulvovaginitis, 576

Waldenström’s macroglobulinemia, 
266

Warfarin
reversal, 248
therapy, 690

Watery diarrhea, 206
Weakness, 434–437
Wegener’s granulomatosis, 42, 

122, 499
Weight loss, 10–11, 170, 618
Wheezing, 482–485
Whiplash injury, 520
Whipple’s disease, 308
Wide-complex tachycardia, 63–64
Wolf-Parkinson-White syndrome, 78
World Health Organization, 630
Wound closure, 644

Xerosis, 120

Yale Brown Obsessive Compulsive Scale 
Symptom Checklist, 660

Zidovudine, 342
Zollinger-Ellison syndrome, 206
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