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Gastroenterology and Hepatology 
High-Value Care Recommendations 

The American College of Physicians, in collaboration with 
multiple other organizations, is embarking on a national 
initiative to promote awareness about the importance of 
stewardship of health care resources. The goals are to 
improve health care outcomes by providing care of proven 
benefit and reducing costs by avoiding unnecessary and 
even harmful interventions. The initiative comprises. several 
programs that integrate the important concept of health 
care value (balancing clinical benefit with costs and harms) 
for a given intervention into various educational materials 
to address the needs of trainees, practicing physicians, and 
patients. 

To integrate discussion of high-value, cost-conscious care 
into MKSAP 16, we have created recommendations based 
on the medical knowledge content that we feel meet the 
below definition of high-value care and bring us closer to 
our goal of improving patient outcomes while conserving 
finite resources. 

High-Value Care Reconunendation: A recommendation 
to choose diagnostic and management strategies for patients 
in specific clinical situations that balance clinical benefit with 
cost and harms with the goal of improving patient out
comes. 

Below are the High-Value Care Recommendations for the 
Gastroenterology and Hepatology section ofMKSAP 16. 

• Use a trial of proton pump inhibitor therapy rather than 
endoscopy for patients with suspected gastroesophageal 
reflux disease without alarm symptoms (see Item 15 and 
Item 69). 

• Do not perform repeat endoscopy to confirm ulcer heal
ing for uncomplicated duodenal ulcers unless the patient 
remains symptomatic despite treatment. 

• For patients who have a history or high risk of ulcer dis- , 
ease, use standard-dose proton pump inhibitors as first- ~ 
line therapy for prophylaxis ofNSAID-related ulcers 
because they are as effective as high-dose proton pump 
inhibitors (see Item 43). 

• Do not routinely perform stool studies (fecal leukocytes, 
stool culture, ova and parasites, Clostridium difftcile toxin 
assay) for patients with acute diarrhea, because the vast 
majority of patients will have a self-limited viral gastroen
teritis that responds to supportive care (see Item 4). 

• Do not repeat colonoscopy within 5 years of an index 
colonoscopy in asymptomatic patients with low-risk ade
nomas ( 1 to 2 adenomas, <l em, tu~ular morphology, 
and low-grade dysplasia). · 

• Patients with a small number of hyperplastic polyps should 
be screened according to general population guidelines 
(every 10 years): 

• The best serologic test to screen for celiac disease is the 
tissue transglutaminase ( tTG) IgA antibody, but the sensi
tivity (69%-93%) and specificity (96%-100%) vary signifi
candy among laboratories (see Item 10). 

• Caution should be used when ordering tests for serologic 
and genetic markers for diagnosis of inflammatory bowel 
disease, because a false-positive result can lead to unneces
sary testing and higher insurance premiums, and false neg~ 
atives can lead to neglect of a proper evaluation. 

• Observation, not cholecystectomy, is recommended for 
adult patients with asymptomatic gallstones (see Item 42). 

xi 
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Gastroenterology and Hepatology 

Disorders of the 
Esophagus 
Symptoms of Esophageal 
Disorders 
Dysphagia 

difficulty in the initial phase of swallowing, in which the bolus 
is formed in the mouth and is transferred from the mouth 
through the pharynx to the esophagus. Esophageal dysphagia 
is characterized by difficulty in passage of the bolus throu~ 
the esophagus. Defining the area of involvement ( oropharyn
geal or esophageal) often affects assessment, differential diag
nosis, and treatment options. Causes of dysphagia are 
described in Table l. 

Dysphagia is defined as difficulty in swallowing. Patients typ
ically describe a sensation of obstruction or difficulty passing 
food and/or liquid through the mouth, pharynx, or esopha
gus. Oropharyngeal or transfer dysphagia is characterized by 

Oropharyngeal Dysphagia 
Causes of oropharyngeal dysphagia may be either neuromus
cular or anatomic. Patients may have associated symptoms that 

·: 'l'AB!I.ii'ii. '. CausesofDysphagla '. .. , , ., .. :-~ . ~- -

Condition 

Oropharyngeal Dysphagia . 
Structural disorders · · . · 

Cervical e~eophyt~:· · 
Cricoid weos :. : .:. _ 

Pharyngo~soph~g~.~~ .(4~nker} div.erti<;ulum 

Thyroniegaly 

Neurologidmyogenic disorders 
Amyotrophic lateral sclerosis 
Central nervous system tumor 
Stroke 

Muscular dystrophy 
Myasthenia gravis 
Parkinson disease 

Dementia 
Sjogren syndrome 

Esophageal Dysphagia 

Structural disorders 

Dysphagia lusoria (vascular dysphagia) 

Epiphrenidtraction diverticulum 

Esophageal strictures 

Eosinophilic esophagitis 

Esophageal webs or rings 

Neoplasms 

Motility disorders 

Achalasia 

Diffuse esophageal spasm 

Scleroderma 

•' 

Diagnostic Clues 

High dysphagia 
High dysphagia 
Presents with aspiration, neck mass, and regurgitation of 
foul-smelling food 

Presents with upper and lower motor neuron signs; fasciculations 

Neurologic deficits 

Proximal muscle weakness 
Weakness with repetitive activity 
Bradykinesia, tremor 

Dry mouth, dry eyes 

Intermittent dysphagia, especially for solid food; history of reflux 

Rings, strictures 

Usually incidental finding; may be associated with iron deficiency anemia 

Rapidly progressive dysphagia for solids then liquids; anorexia; weight loss 

Concomitant liquid and solid dysphagia; chest pain 

Chest pain 

Tight skin, telangiectasias 

1 



Disorders of the Esophagus 

provide clues to the m_1derlying diagnosis, such as coughing 
(caused by aspiration), nasal reg~u-gitation (caused by dys
function of the soft palate in neurologic disorders), or other 
neurologic symptoms such as dysphonia, diplopia, and mus
cular weakness. Recurrent pneumonia may signal chronic 
aspiration. The diagnostic test of choice is video fluoroscopy 
(also referred to as a modified barium swallow), in which the 
oropharyngeal phase of swallowing is a~sessed with foods of 
different consistencies. Any indication of .an intraluminal 
structural cause should prompt additional endoscopic evalu
ation. The management of functional disorders should 
include dietary and postural measures to improve swallowing 
and reduce the tisk of aspiration; consultation with a speech 
pathologist can be helpful in this regard. 

Esophageal Dysphagia 
Patients 'rvith esophageal dysphagia often report a sensation of 
food "sticking" in the esophagus. Esophageal dysphagia 
tends to occur after the initiation of the swallow. The sensa
tion ot· dysphagia at the lower portion of the esophagus (par
ticularly near .the gastrqesophageaLjunction) may accurately 
reflect a lower-esophageal pathology; however, the sensatiori 
of dysphagia at the upper portion of the esophagus (especially 
near the upper sternum) has poor specificity. Esophageal dys
phagia often has an intraluminal cause, such as strictures, 
Schatzki rings, or masses (Figure 1). Progressive solid-tood 
dysphagia may indicate a mechanical cause of obstruction~ 
concomitallt liquid and solid dysphagia may indicate a motil
ity disorder such as achalasia. Associated symptoms such as 
reAux (indicating a possible peptic stricture), chest pain (indi
cating achalasia or diffi.tse esophageal spasm), or weight loss 
( conccming tor malignancy) may help in narrowing the dif
ferential diagnosis. The diagnostic test of choice for 
esophageal dysphagia is upper endoscopy, which can be both 
diagnostic (allowing biopsy and visualization of the mucosa) 
~nd ther~peutic (allowing dilation to be performed if indi
Glted ). Management depends on tl1e underlying cause 
detected duting evaluation, as desC!ibed in later sections. 

Reflux 

Typical symptoms of reflux are heartburn and acid regurgita
tion. Heartburn (or pyrosis) is detined as retmsternal burn
ing pain or discomfort that is improved by therapy with 
antacids. Regurgitation occurs when a bitter- or sour-tasting 
11uid comes up into the throat or mouth. Almost 20% of the 
U.S. pupu lation experiences heartburn ~u1d;' or regurgitation 
~1t least once per week. These symptoms are approximately 
70% to 80% sensitive and specific for gastroesophageal rdlux 
disc;~se (GElW), as assessed by upper endoscopy or ambula
tory pH studies. However, symptom severity does not corre
late well with the severity ofretlux. Factors that may precipi
tate or wot·sen reflux are listed in Table 2. For diagnosis and 
treatment of reflux, see Gastroesophageal Rdlux Disease. 

2 

Chest Pain 
Chest pain caused by esophageal disorders can be difficult to 
distinguish from cardiac chest pain because of the anatomic 
proximity and common innervation of the esophagus and the 

FIGURE 1 . Barium esophagography showing a Schatzki ring 

Lifestyle 

Eating habits 

, Foods and beverages 

Medications 

Body position 

Cigarette smoking 

Eating large meals 
Eating late at night 

Alcohol 
Chocolate 
Citrus fruits and juices 
Coffee 
Fatty and fried foods 
Onions 
Peppermint 

Anticholinergic agents 
Aspirin and other NSAIDs 
Calcium channel blockers 
Nitrates 
Progesterone 

Bending over, exercising (both 
result in increased 
intra-abdominal pressure) 
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heart. Esophageal chest pain is often prolonged, nonexer
tional, and associated with other esophageal symptoms such 
as dysphagia, odynophagia, or reflm:. The most common 
cause of noncardiac chest pain is untreated GERD, followed 
by motility disorders. Owing to the potentially life-threaten
ing consequences of untreated cardiac chest pain, a compre
hensive cardiac evaluation must be performed and cardiac 
causes must be ruled out before attributing chest pain to an 
esophageal cause. An empiric trial of a proton pump inhihitor 
(PPI) can be diagnostic after carQ.iac causes have been ruled 
out. If the symptoms do not respond to medical therapy, 
upper endoscopy followed by ambulatory pH monitoring 
and/or esophageal manometry is indicated. I:) 

Odynophagia 
Odynophagia, or painful swallowing, is often a symptom of 
esophageal ulceration, which is usually caused by infectious 
esophagitis or pill-induced esophagitis. Upper endoscopy is 
the best test for odynophagia. 

Globus Sensation 
Globus sensation is the awareness of a lump or tightness in the 
throat that is unrelated to meals or swallowing. Although the , 
sensation is uncomfortable, it is usually related to emotional 
distress, is transient, and has no long-term sequelae. Rarely, 
globus sensation occurs in the setting of GERD. 

KEY POINTS 

• Dysphagia, heartburn, acid regurgitation, chest pain, 
odynophagia, and globus sensation are common 
symptoms of esophageal disorders. 

• The diagnostic test of choice for oropharyngeal dys
phagia is videofluoroscopy. 

• The diagnostic test of choice for esophageal dyspha
gia is upper endoscopy. 

Disorders of the Esophagus 

dysphagia, aspiration, and chest pain. Motility disorders are 
classified as hypertonic (spastic) or hypotonic. 

Hypertonic Motility Disorders 

Achalasia and Pseudoachalasia 
Achalasia is characterized by failure of esophageal peristalsis 
and failure of the lower esophageal sphincter to relax with 
swallowing. It is a rare disorder (annual incidence of l in 
l 00,000), is usually diagnosed between the ages of25 and 60 
years, and has no gender predominance. Achalasia is thought 
to be caused by degeneration of the myenteric plexus, whi~h 
results in loss of inhibitory neurons in the lower esophageal 
sphincter; this causes the lower esophageal sphincter to 
remain tonically contracted. 

The functional obstruction of the distal esophagus leads 
to dysphagia, chest pain, regurgitation of fermented retained 
food, and weight loss. The presenting symptom in a minor
ity of patients is chest pain, which is due to simultaneous 
esophageal wall contraction. Patients may be wrongly diag
nosed with reflux owing to regurgitation of retained foods, 
but symptoms of achalasia do not respond to empiric trials of 
conventional antireflux medications such as PPis and H2 
blockers. 

Plam chest radiographs may show a dilated esophagus 
with an air/fluid level. Barium radiography (barium swallow) 
is the primary screening test for achalasia; it usually r.eveals 
esophageal dilation with the classic "bird's beak" appearance 
distally and the to-and-fro movement of barium (loss of peri
stalsis) (Figure 3}. Manometry is required to confirm the 
diagnosis and reveals esophageal aperistalsis and incomplete 
(or absence of) relaxation of the lower esophageal sphincter 
with wet swallows (Figure 4). Upper endoscopy is often per
formed to exclude mechanical obstruction of the esophagus 
in the region of the lower sphincter, particularly if there is 
concern for underlying malignancy (indicated by shorter 
duration of symptoms and weight loss that is rapid and out of 

• Cardiac causes must be ruled out before attributing 
chest pain to an esophageal cause. 

1 proportion). If obstruction is caused by a malignant lesion, 
the disorder is called pseudoachalasia. 

Nonmalignant Disorders 
of the Esophagus 
Esophageal Motility Disorders 
The esophagus is a muscular tube that extends from the 
upper esophageal sphincter to the lower esophageal sphinc
ter. The upper third of the esophagus is composed of st:J.iated 
muscle, whereas the lower two thirds are composed of 
smooth muscle; innervation of the esophagus is via the vagus 
nerve. Between meals, both sphincters are tonically con
tracted and closed. At the initiation of a swallow, both upper 
and lower esophageal sphincters relax and a peristaltic wave 1 

progresses distally, propelling the food bolus into the stom
ach (Figure 2). Dysregulation of this function can lead to 

Treatments for achalasia are directed at lowering the rest
ing pressure of the lower esophageal sphincter. The choice of 
therapy frequently depends on the expertise available at a 
given medical setting, as well as the age and medical stan1s of 
the patient. Surgical release of the lower esophageal sphincter 
by myotomy can now be performed laparoscopically through 
the abdomen and is considered first-line therapy. It is often 
complicated by secondary GERD; a.ntireflux procedmes such 
as Nissen fundoplication are now routinely performed fol
lowing myotomy to reduce the risk of GERD. Other thera
pies for achalasia are available for patients who are not good 
surgical candidates, but these tend to be less effective than 
surgical therapy and have less durable results. Endoscopic 
pneumatic balloon dilatation provides symptomatic improve
ment of achalasia in most patients but is associated with an 
approximate 5% risk of esophageal perforation; results are not 

3 



Disorders of the Esophagus 

Wet 
swallow 

Wet 
swallow 

20 seconds 
FIGURE 2. Normal esophageal manometric tracing, in which the lower esophageal sphincter (LES} pressure relaxes to the baseline during the wet swallow, and 
peristaltic waves are seen. (The scale for the esophageal leads is 100 mm Hg.) 

F! G U R E 3. Barium radiography (swallow) with the typical "bird's beak" 
appearance of the distal esophagus in a patient with achalasia 
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permanent, and most patients need repeat dilatations. 
Injection of botulinum toxin into the lower esophageal 
sphincter may provide symptomatic relief, but the effect is 
usually temporary (lasting 6-9 months); this therapy is now 
rarely first line in patients with acceptable risk for dilatation or 
surgery. Smooth-muscle relaxants such as nitrates and calcium 
channel blockers may provide temporary relief for some 
patients but arc not recommended owing to inconsistent 
eftectiveness and potential for other systemic side effects. 

Diffuse Esophageal Spasm and Nutctacket Esophagus 
Many hypertonic motility disorders of varying severity have 
been defined manometrically. Diffl1se esophageal spasm is a 
motility disorder that is less \Veil defined than achalasia. It is 
usually characterized by dysphagia or chest pain. Manometry 
shows intermittent, high-amplitude (>30 mm Hg), simulta
neous, nonperistaltic contractions in response to swallo\\~ng. 
Diagnosis is made by clinical presentation, typical findings on 
barium swallow, and/or manometry following exclusion of 
other disorders, especially cardiac disease and GERD. 
Findings of a "corkscrew esophagus" (caused by multiple 
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FIGURE 4 _ Esophageal manometric tracing in a patient with achalasia, in which the elevated lower esophageal sphincter (LES) pressure does not relax during 
the wet swallow. In addition, there is no esophageal body peristalsis (the waves seen are superimposable). The vertical scale is set in increments of 10 mm Hg (to a 
maximum of 50 mm Hg). 

simultaneous contractions) on barium swaUow are typical of 
diffi.1se esophageal spasm. In a small number of patients, dif
fuse esophageal spasm may progress to achalasia. 

Nutcracker esophagus refers to a manometric finding of 
average distal esophageal pressures during peristalsis of 
greater than 220 mm Hg. Nutcracker esophagus may not be 
associated with specific esophageal symptoms. 

Because these disorders are not usually progressive or life 
threatening, treatment is symptomatic. Calcium channel 1 

blockers are recommended as first-line treatment for diffuse 
esophageal spasm. Medications such as trazodone and 
imipramine have been shown in small studies to alleviate pain 
associated with these disorders; it is presumed that these med- 1 

ications work by modulating visceral sensory perception. 
Botulinum toxin injections may be considered when these 
other therapies are tmsuccessful. 

Hypotonic Motility Disorders 
Esophageal hypomotility is less common than hypermotility. 
Symptoms include dysphagia, slower transit times, and 
increased risk for pill-induced erosions. On manometry, most 
hypomotility syndromes show low-amplitude contractioi1s 
with a substantial proportion of nonperistaltic contractions, 
known as ineffective esophageal motility. Hypomotility syn
dromes occur most frequently in the setting ofGERD. 

Causes of esophageal hypomotility include medications 
(such as narcotics) and systemic diseases (particularly sclero
derma). Patients with scleroderma may present with aperi
stalsis on manometry; this is distinguished from achalasia by 
the manometric finding of a hypotensive lower esophageal 
sphincter (in achalasia, the lower esophageal sphincter is 
hypertensive). This can lead to severe esophageal reflux and 
complications, such as esophagitis and strictures, caused by a 
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combination of reduced lower esophageal sphincter pressure 
and esophageal aperistalsis that leads to poor acid clearance. 
Such patients do not always have reflux, and symptom onset 
may occur years after recognition of the connective tissue dis
order, presumably owing to esophageal hyposensitivity along 
with hypomotility. The combination of manometrically deter
mined aperistalsis of the esophageal body and a hypotensive 
lower esophageal sphincter is called "~cleroderma esopha
gus"; however, less than half of patients with these mano
metric abnormalities have evidence of connective. tissue dis
ease. Treatment is largely aimed at controlling acid reflux, 
which may reduce stricturing. Surgical therapy (fundoplica
tion) is not an option because of the esophageal a peristalsis 
that would lead to severe dysphagia after fundoplication. 

KEY POINTs ~ · . : • ·._, · ._ : · . . . 

• Patients with esophageal motility disorders usually 
present with dysphagia to solids and liquids, aspira
tion, or chest pain. 

• Achalasia is characterized by failure of esophageal 
peristalsis and failure of the lower esophageal sphinc
ter to. relax with swallowing. 

• Barium radiography (barium swallow) is the primary 
screening test for achalasia. 

• Surgical release of the lower esophageal sphincter 
by laparoscopic myotomy is first-line therapy for 
achala.sia. 

• Esophageal manometry helps to classify hypertonic 
motility disorders of the esophagus. 

Infectious, Pill-Induced, 
and Eosinophilic Esophagitis 

Infectious Esophagitis 
Infectious esophagitis is typically caused by Candida a/hi

cans, herpes simplex virus (HSV), and cytomegalovirus 
( ClY1'/). Other organisms that can cause esophagitis are 
human papillomavirus, Trypanosoma cruzi, Mycobacterium 
tuberculosis, and Treponema pallidum. These infections typ
ically occur in patients who are immunosuppressed owing to 
medications (such as corticosteroids, azatbjoprine, or tumor 
necrosis factor-a inhibitors) or congenital or acquired 
immunodeficiencies. Use of swallowed aerosolized corticos
teroids may put an immunocompetent patient at tisk for some 
of these infections. 

C. albicans is the most common cause of infectious 
esophagitis in immunocompetent patients and is often asso
ciated with oropharyngeal candidiasis. It often presents with 
dysphagia, odynophagia, and curdy white esophageal plagues 
seen on upper endoscopy (Figure 5). CMV tends to cause 
isolated esophageal ulcers, while HSV usually causes multiple 
superficial ulcers. Definitive diagnosis can be established with 
brushings (for Candida) or biopsies from either the ulcer 
base (for CMV) or the edges (tor HSV). Treatment is 
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F I G U R E 5 . Upper endoscopy showing white adherent plaques suggestive 
of Candida esophagitis 

directed at the cause: antifungal agents for Candida 

esophagitis, acyclovir for HSV, and ganciclovir for CMV. 

Pill-Induced Esophagitis 
Pill~induced esophagitis is characterized by cidynophagia, 
dysphagia, and sometimes retrosternal chest pain. Pills typi
cally cause local injury at sites of anatomic narrowing of the 
esophagus, such as the aortic arch, gastroesophageal junction, 
or the esophageal indentation caused by an enlarged left 
atrium. Tetracycline, iron sulfate, bisphosphonates, potas
sium, NSAIDs, and quinidine are common causative medica
tions. Diagnosis is suspected by medication review and is con
firmed by endoscopy. Treatment typically includes temporary 
cessation of the culprit medication or taking the medication 
with a large bolus of water and avoiding a recumbent posture 
for 30 to 60 minutes after ingestion. 

Eosinophilic Esophagitis 
Eosinophilic esophagitis is characterized by eosinophilic infil
tration of the esophageal mucosa. It typically presents in 
adults with solid-food dysphagia and food impaction. The 
presentation in children is nonspecific; symptoms vary from 
vomiting and abdominal pain to failure to thrive. The inci
dence of eosinophilic esophagitis is thought to be increasing, 
and it seems to parallel the increasing incidence of allergic dis
ease and asthma. Asthma and systemic and seasonal allergies 
have signitlcant l-Jrevaleuce in adults with eosinophilic 
esophagitis. Population prevalence in adults is as high as 54 
per 100,000 in the United States. There is a su-ong male pre
dominance. 

Eosinophilic esophagitis is diagnosed by the finding of 
greater than 15 eosinophils/hpf on esophageal endoscopic 
biopsy and by exclusion ofGERD. GERD must be excluded 
because it can also cause esophageal eosinophilic infiltration. 
This can be done either with ambulatory pH monitoring 
before beginning treatment or with lack of response to ather
apeutic trial of a PPI twice a day for 6 weeks. Endoscopy often 
reveals characteristic findings such as rings, longitudinal fur
rows, and sometimes strictures. Treatment is usually begun 
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with swallowed aerosolized corticosteroids. This is usually 
successful; however, the disease ofteri recurs and retreatment 
is often needed. Patients with refractory disease may need a 
combination of esophageal dilation, systemic corticosteroids, . 
or a food elimination diet, which has been shown to be suc
cessful in children~ 

KEY POINTS 

• Candida albicans is the most common cause of 
infectious esophagitis, and it preSents with dysphagia 
and curdy white esophageal plaques seen on 
endoscopy. 

• Pill-induced esophagitis is characterized by 
odynophagia, dysphagia, and sometimes retrosternal 
chest pain and is often caused by tetracycline, iron 
sulfate, bisphosphonates, potassium, NSAIDs, or 
quinidine. 

• Eosinophilic esophagitis is diagnosed by endoscopic 
biopsy after gastroesophageal reflux disease has been 
excluded; it <;an be treated with swallowed 
aerosolized corticosteroids. 

• The incidence of eosinophilic esophagitis is thought 
to be increasing and seems to parallel the increasing 
incidence of allergic disease and asthma. 

Gastroesophageal Reflux Disease 
GERD occurs when the reflux of stomach contents causes 
symptoms or complications that arc troublesome for the 
patient. Symptoms of GERD (most commonly heartburn 
and regurgitation) are very common in the United States and 
the Western world. Prevalence is lower in Asia but is reported 
to be increasing. Complications of GERD are esophagitis, 
bleeding, stricture, Barrett esophagus, and adenocarcinoma. 

The esophagus is protected from excessive exposure to 
gastric contents by several defense mechanisms: (l) physical 
barriers to reflux (elevated resting tone of the lower 
esophageal sphincter and external pressure from the diaphrag
matic crura), (2) esophageal acid clearance (mediated by peri
stalsis and alkaline salivary secretions), and (3) epithelial 
defenses ( epithe:lial tight junctions and hydrogen ion extrud
ing pumps in the squamous epithelium). 

Mild GERD appears to be caused by an excessive num
ber of transient lower esophageal sphincter relaxations, which 
are non-swallow-related relaxations of the lower esophageal 
sphincter. More severe GERD appears to be caused by clis
ruption of the normal gastroesophageal junction anatomy, in 
which reduced resting lower esophageal sphincter pressures 
and weakening of the cliaphragmatic crural pressure lead to 
hiatal hernia formation. 

GERD may be exacerbated by cliseases such as xerosto
mia (which decreases salivary secretions), scleroderma (which 
is associated with reduced lower esophageal sphincter pres
sures), and gastroparesis (which delays clearance of gastric 

contents). Drugs may also be implicated, because they can 
reduce lower esophageal sphincter pressures or lessen salivary 
secretions. Nicotine can induce lower esophageal sphincter 
relaxations. Obesity can lead to reflux by increasing the fre
quency of transient lower esophageal sphincter relaxations, by 
increasing intragastric pressure and the gastroesophageal pres
sure gradient, and by hiatal hernia formation. 

Diagnosis 
GERD is diagnosed by symptoms, endoscopy, or ambulatory 
pH monitoring. The presence of heartburn, regurgitation, pr 
both is enough to diagnose GERD if symptoms are of suffi
cient severity and frequency to be troublesome for the 
patient. A favorable response to empiric therapy with PPis is 
supportive evidence for a diagnosis of GERD and is a rea
sonable first step in a patient without alarm symptoms. 

When empiric therapy is not effective, endoscopy may be 
helpful to confirm GERD or explore alternative diagnoses. 
Endoscopy is indicated as a first step in patients with alarm 
symptoms (dysphagia, at)ernia; vomiting, or weight loss); 
the~e symptoms are suggestive of <;omplications from mucosal 
injury. Esophagitis is seen in less than 40% of patients with 
GERD, and other complications are seen in less than 15%. 
Severity of reflux symptoms does not correlate well with the 
severity of mucosal damage seen on endoscopy. 

Ambulatory pH monitoring is usually performed in 
patients who do not respond to antireflux medications and 
who have a negative upper endoscopy to make a definitive 
diagnosis, especially in those being considered for surgery. 
Conventional ambulatory pH monitoring is performed by 
inserting a pH catheter transnasally into the esophagus, 
allowing clistal esophageal pH measurement over 24 hours 
and the correlation of reported symptoms. An alternative, 
"tubeless" ambulatory pH technique uses a sensor that is 
deployed in the clistal esophagus and wirelessly transmits pH 
data over a 48-hour period. This technique may be more 
comfortable for the patient and may be more accurate than 
conventional techniques. Ambulatory pH impedance is a 
newer technique used to identifY both acid and nonacid reflux 
by measuring a drop in the electric impedance (or resistance) 
of the esophagus that results from reflux of liquid contents 
into the esophagus from the stomach. It is often combined 
with pH monitoring so that refluxate detected by impedance 
can be classified as acid or nonacid. 

Treatment 
An algorithm outlining the management of GERD is pre
sented in Figure 6. 

Lifestyle Modifications 
Smoking cessation and weight loss are uniformly suggested 
given their physiologic relationship to worsening GERD and 
other adverse consequences. Lifestyle modifications that may 
improve GERD include avoidance of triggering foods, 
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If clinical response, 
continue with PPI 
regimen at lowest 

effective dose 

No or 
Incomplete 
response 

GERD symptoms 

Refer to a 
gastroenterologist 
for endoscopy and 
other evaluation 

No or 
incomplete 
response 

If clinical response, 
continue with PPI 
regimen at lowest 

effective dose 

FIG U R E 6. Management of gastroesophageal reflux disease. GERD ·::: gastroesophageal reflux disease; PPI ::: proton pump inhibitor. 

'Alarm symptoms= dysphagia, anemia, weight loss, and vomiting. 

postural changes (such as elevating the head of the bed), and 
dietary precautions (eating smaller, more frequent meals and 
eating at least 4 hours before bedtime). However, the evi- 1 

dence supporting these modifications is weak; these lifestyle 
modifications should be reserved for patients in whom par
ticular foods or behaviors are clearly associated with worsen
ing symptoms. 

Medications 
Antisecretory drugs are recommended and are cost effective 
as initial therapy for GERD without alarm symptoms (which 
would necessitate endoscopic evaluation). PPis have been 
shown to be superior to H2 blockers or placebo in relieving 
symptoms of GERD and healing esophagitis. H2 blockers 
may be used in patients who are intolerant of or aUergic to 
PPis. Tachyphylaxis may occur with H2 blockers. 

There ue no convincing data to suggest that one PPI is 
superior to another in rhe treatment of uncomplicated 
GERD. Therapy is usually initiateJ at uuce a Jay a.11J caJI Ge 
escalated to twice a day if symptom control is incomplete. 
Genetic variation in rates of drug metabolism, including PPls, 
may decrease effectiveness in some populations (especially 
white patients), providing a rationale for twice-daily dosing 
for some patients. Before drug dose escalation, adherence aJJd 

correct admin.istration (30 to 45 minutes before a meal) 
should be confirmed. When adequate symptom relief is 
obtained, it is reasonable to decrease to the lowest effective 
dose or even stop therapy in patients without evidence of 
mucosal damage. In patients who have esophagitis on upper 
endoscopy, PPI dosing may be decreased after 8 to 12 weeks; 
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however, indefinite PPI therapy is often recommended 
because the rate of esophagitis relapse is high following PPI 
cessation. Prokinetic medications such as metoclopramide 
have no role in the therapy of GERD. 

The most common immediate side effects of PPis are 
headache, d.iarrhea, abdominal pain, and constipation. 
Switching to a different PPI or reducing the dose is usually 
sufficient to reduce or eliminate these adverse effects. PPis 
have been used to treat GERD for almost three decades and 
are one of the safest classes of medications. However, some 
data suggest that prolonged PPI therapy may increase sus
ceptibility to gastrointestinal infections (particularly 
Clostridium difftcile) and pneumonia. The absolute increase 
in risk is small. Conflicting data suggest an increased risk of 
hip fractures (acid inhibition may decrease calcium absorp
tion); this may be more pronounced in. patients with other 
risk factors for fracture . Adequate calcium <~nd vit<unin D 
intake should be recommended to patients on long· term PPJ 
the1apy. Increased cardiac events have been reported in 
patients taking both PPis and antiplatelet drugs (particularly 
clopidogrel), but there is conflicting and inconsistent evi
dence on this interaction. 

Antirrflux Surgery 
Owing to the risk.s associated wilh surgery and the excellent 
results with medications, surgery should be considered only in 
patients who have refractory reflux (confirmed by pH snH:!.ies 
or endoscopy), have PPI intolerance or allergies, or do not 
wish to take long-term medications. Surgery is effective in the 
treatment of GERD, and efficacy rates are comparable to 
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those ofPPI therapy. Surgical correction of reflux due to poor 
lower esophageal sphincter tone is performed by wrapping the 
fundus around the subdiaphragmatic esophagus1 forming a 
collar and changing the angle of the esophagogastric junction. 
This leads to functional closure of the sphincter. There is a 
small but significant rate ( 10% to 15%) of dysphagia, bloating, 
and diarrhea after successful antireflux surgery. Up to one 
third of patients need acid suppression therapy 5 to 10 years 
after surgery to treat recurrent GERD symptoms. Loosening 
of the surgical wrap may also occur with time, and success 
rates after reoperation are lower. Results of surgical interven
tion for GERD are optimized when performed by experi
enced surgeons in high-volume centers. Surgery has not been 
shown to decrease the risk of developing adenocarcinoma. 

Endoscopic Therapy · 
Initial enthusiasm for endoscopic management of GERD 
has largely dissipated. There are three major types of endo
scopic interventions: radiofrequency application to the lower 
esophageal sphincter, endoscopic sewing devices, and injec
tion of polymers into the lower esophageal sphincter. All 
have been shown to decrease GERD symptoms for the first 
6 to 12 months, but none have demonstrated a durable 
decrease in the use of PPls, increase of lower esophageal 
sphincter pressure, or decrease in acid exposure. The 
American Gastroenterological Association position state
ment concludes that there are no definite indications for 
endoscopic therapy for GERD at this time. 

Extraesophageal Manifestations 
Figure 7 describes the extraesophageal syndromes that have 
been associated with GERD. Up to one third of patients eval
uated for heartburn have extraesophageal reflux symptoms. 

I Esophageal syndromes I 
I 

t t 
Symptomatic Syndromes with 
syndromes esophageal injury 

t t 
1. Typical reflux 1. Reflux esophagitis 

syndrome 2. Reflux stricture 
2. Reflux chest 3. Barrett esophagus 

pain syndrome 
4. Esophageal 

adenocarcinoma 

FIGURE 7. Classification of gastroesophageal reflux disease and its subsets 

Disorders of the Esophagus 

Chest Pain 
GERD is the most common cause ofnoncardiac chest pain. 
After cardiac causes have been excluded by comprehensive 
cardiac examination (particularly in those with risk factors), 
an 8- to 10-week trial ofPPI therapy is reasonable in patients 
who do not have alarm symptoms before further testing, 
such as endoscopy, barium studies, esophageal manometry, 
or pH studie~. Cl . 

Cough, Laryngitis, and Asthma 
Cough, laryngitis, and asthma are associated with GERD, but 
the causal relationship between GERD and these syndronks 
is tenuous and unproved. The data that support antireflux 
therapy for cough, laryngitis, or asthma in the absence of 
GERD symptoms are very weak. The current consensus is 
that empiric PPI therapy should be prescribed for these syn
dromes only when accompanying GERD symptoms are pre
sent. In the absence of GERD symptoms, other causes, such 
as sinusitis or allergies, should be pursued. 

KEY POINTS 

• Typical symp~oms ofgastroesophage~ reflux disease 
are heartburn and regurgitation, and the presence of 
one or both of these symptoms is enough to make 
the diagnosis if they are of sufficient severity and fre
quency to be troublesome for the patient. 

• Empiric therapy with a proton pump inhibitor is 
recommended and is cost effective as initial therapy 
for gastroesophageal reflux disease without alarm . 
symptoms. 

• Patients with suspected gastroesophageal reflux dis
ease whose symptoms do not respond to an empiric 
trial of proton pump inhibitor therapy should 
undergo endoscopy to assess for alternative diagnoses. 

j Extraesophageal syndromes I 
I 

t t 
Established Proposed 
associations associations 

t t 
1. Reflux cough 1. Pharyngitis 

syndrome 2. Sinusitis 

2. Reflux laryngitis 3. Idiopathic 

syndrome pulmonary 

3. Reflux asthma 
fibrosis 

4. Reci.Jrent otit is 
syndrome media 

4. Reflux dental 
erosion syndrome I 

Reprinted with permission from Macmillan Publishers Ltd: American Journal of Gastroenterology. Vakil N, van Zanten SV, Kahrilas P. Dent J, Jones R The Montreal definition and classification of 
gastroesophageal reflux disease: a global evidence-based consensus. 101: 1900·1920 Copyright 2006 
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• Proton pump inhibitors have been shown to be supe
rior to H2 blockers or placebo in relieving symptoms of 
gastroesophageal reflux disease and healing esophagitis. 

• The most common immediate side effects of proton 
pump inhibitors (PPis) are headache, diarrhea, 
abdominal pain, and constipation; switching to a dif
ferent PPI or reducing the dose is usually sufficient to 
reduce or eliminate these adverse effects. 

Metaplastic and Neoplastic 
Disorders of the Esophagus 
Barrett Esophagus 
Barrett esophagus (BE) is a complication ofGERD in which 
the normal squamous epithelium of the distal esophagus 
is replaced by specialized columnar epithelium (Figure 8). 
The disorder is most common in white patients with long
standi!lg and severe GERD. Patients with BE have more 
severe esophageal acid reflux than those with nonerosive 
reflux disease. 

BE is a premalignant condition; atfected patients have 
an estimated 30- to 50-fold increased risk of esophageal ade
nocarcinoma compared with those without BE and an 
annual incidence of esophageal adenocarcinoma of 0.5%. 
Approximately 10% of patients with chronic GERD symp
toms have BE on endoscopy. Overall survival in patients 
with BE is comparable to that of age- and gender-matched 
populations. Adenocarcinoma accounts for less than 10% of 
the total mortality of patients with BE. 

DH 

SE, 
Short 

segment 

Screening 
Screening tor 'BE is currently not recommended by most 
national gastrointestinal societies, although there is some evi
dence that outcomes may be improved and that it may be cost 
effective. Endoscopic assessment for BE in patients with 
chronic reflux symptoms should be individualized after a dis
cussion with patients on the need for surveillance if BE is 
detected. 

Diagnosis and Management 
The diagnosis of BE is suggested by endoscopic findings 
(Figure 9) and is confirmed histologically by tl1e presence of 
specialized intestinal metaplasia with acid-mucin-containing 
goblet cells. BE is classified into long-segment BE (greater 
than 3 em of columnar-lined esophagus) and short-segment 
BE (less than 3 em of columnar-lined esophagus). BE is 
thought to progress in a stepwise fashion from no dysplasia to 
low-grade dysplasia to high-grade dysplasia to invasive ade
nocarcinoma. Surveillance is advisable in patients with BE to 
detect progression and initiate early therapy. Management of 
BE largely depends· on the grade of dysplasia as determined 
by histology, which remains the most widely accepted risk
stratification tool for BE. Progression to adenocarcinoma 
occurs slowly. 

Recommendations tor the surveillance and manage
ment of BE are summarized in Table 3. PPis are used to 
control symptoms of re.flux in patients with BE. There is 
some evidence from retrospective cohort studies that PPis 
may lower the risk of developing high-grade dysplasia, but 
more evidence from prospective randomized studies is 

BE, 
Long 

segment 

F! G U R E 8. Diagram of the esophageal and gastric junction showing replacement of normal esophageal squamous epithelium by specialized intestinai epithe· 
iium (shown in red) in Barrett esophagus. BE = Barrett esophagus; DH = diaphragmatic (hiatal) hernia. 

Courtesy of Dr. Alan Cameron 
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needed. Fundoplication has not been shown to reduce the 
risk of progression. Endoscopic ablative therapies (such as 
photodynamic therapy and radioti-equency ablation) have 
been shown to be effective in the management of patients 
with high-grade dysplasia; cohort studies show compara
ble outcomes with surgery and endoscopic treatment. 
Choice of treatment may be influenced by local expertise 
(endoscopic versus surgical) and patient preferen.ce. 
Cohort study data suggest that patients on aspirin and 
NSAIDs may have a reduced risk of developing 
esophageal adenocarcinoma. 

.I<EV POINTS'~, -- .·. - ·. . - . · . : 

• Barrett esophagus is a premalignant complication of 
gastroesophageal reflux disease in which the normal 
squamous epithelium of the distal esophagus is 
replaced by specialized columnar epithelium. 

• The diagnosis of Barrett esophagus is suggested by 
endoscopic findings and is confirmed histologically. 

• Barrett esophagus is associated with a 3.0- to 50-fold 
increased risk of esophageal adenocarcinoma. 

FIGURE 9. Upper endoscopic view of Barrett mucosa, with salmon
colored mucosa representing Barrett mucosa compared with the normal pearl
colored squamous mucosa 

Dysplasia Grade Recommendation 

Disorders of the Esophagus 

Esophageal Carcinoma 

Epidemiology 
Esophageal carcinoma is the most common malignant uunor 

-of the esophagus. Esophageal carcinoma has two histologic 
types: squamous cell and adenocarcinoma. The majority of 
esophageal carcinomas are now adenocarcinomas; this is a sig, 
nificarit change over the last 3 decades, as the incidence of 
squanious cell carcinoma has been decreasing while that of ade
nocarcinoma has risen by more than 300% in this time period. 
Outcomes are poor for most patients diagnosed after the onset 
of symptoms. Of 16,000 new cases of esophageal carcinon\a 
diagnosed in 2009, 14,000 deaths were reported, making 
esophageal carcinoma the seventh leading cause of death from 
malignancies in the United States. Five-year survival is less than 
20%. Esophageal carcinoma has a substantial male predomi· 
nance, and onset is typically in the fifth or sixth decade of life. 

Risk Factors 
Risk factors for squamous cell carcinoma include long-term 
exposure to alcohol and tobacco, nitrosamine exposure, cor
rosive injury to the esophagus, dietary deficiencies (zinc, sele
nium), achalasia, tylosis (keratosis of the palms and soles), and 
human papillomavirus infection. Rlsk factors for the develop
ment of adenocarcinoma include tobacco tise, obesity ( espe
cially central obesity), symptomatic GERD, and BE. 

Diagnosis and Staging 
Progressive solid-toad dysphagia is the most common pre
senting symptom. ASsociated weight loss (as a conseqijence of 
reduced oral intalce), anorexia, and anemia (from gastroin
testinal bleeding) may be present as well. Despite the associ
ation of GERD with adenocarcinoma, many patients do not 
have frequent or severe reflux symptoms. This may be 
because of decreased perception of acid reflux in these 
patients. Endoscopy is usually diagnostic. Squamous cell car
cinoma usually affects the proximal esophagus, while adeno
carcinoma usually affects the distal esophagus. Staging of the 
tumor is critical in determining therapy and prognosis. 

None Repeat endoscopy 1 year after diagnosis to detett prevalent dysplasia; if negative for dysplasia, 
endoscopic surveillance every 3 years 

Low-grade 

High-grade 

Confirmation by expert pathologist 

Repeat endoscopy 6 months after diagnosis to detect prevalent dysplasia, then endoscopic 
surveillance yearly 

Confirmation by expert pathologist 

Endoscopic evaluation for any focal lesion (may indicate more advanced neoplasia): if present, focal 
lesion(s) should be removed by endoscopic mucosal resection for diagnosis and staging 

Options for further management: esophagectomy, endoscopic ablation, surveillance every 3 months 

Reprinted by permissmn from Macmillan Publishers Lid: American Journal of Gastroenterology. Wang KK. Sampliner RE; Practice Parameters Committee of the American College of 
Gastroenterology. Updated guidelines 2008 for the diagnosis, surveillance and therapy of Barrett's esophagus 103(3):788-797; Copyright 2008 
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Staging is typically done with CT (to detect distant metas
tases), endol!copic ultrasound (for locoregional staging), and 
PET (to follow up on indeterminate lesions found with other 
staging modalities). For treatment of esophageal carcinoma, 
see MKSAP 16 Hematology and Oncology. 

I<EV POINTS 

• Esophageal adenocarcinoma is the !JlOSt common 
type of esophageal carcinoma, and-its incidence has 
.risen considerably in the last three decades. 

• Progressive solid-food dysphagia is the most common 
presenting symptom of esophageal carcinoma. 

• Most cases of esophageal carcinoma are diagnosed at 
advanced stages (after the onset of symptoms), and 5-
year survival is less than 20%. 

Disorders of the Stomach 
and Duodenum 

[!) Peptic Ulcer Disease 
Peptic ulcer disease (PUD) comprises gastric and duodenal 
ulcers. PUD is defined endoscopically as a mucosal break 
greater than 5 mm that is covered with fibrin; it is defined his
tologically as a defect in the gastrointestinal mucosa that 
extends through the muscularis mucosa. A mucosal break less 
than 5 mm is called an erosion. Heticobacter pylori infection 
and NSAIDs cause more than 90% of peptic ulcers. Less com
mon causes of PUD are gastrinoma (Zollinger-Ellison syn· 
drome ), Crohn disease, mastocytosis, G-cell hyperplasia, viral 
infections (such as cytomegalovirus), infiltrative diseases (such 
as sarcoidosis and amyloidosis), and radiation. 

Clinical Features, Diagnosis, 
and Complications 
PUB is asymptomatic in 4% to 20% ofpatients and is com
monly diagnosed because of complications such as bleeding. 
Symptoms, when present, consist of dyspepsia localized to the 
epigastrimn that has a burning or gnawing quality. Gastric 
ulcer pain usually occurs shortly after meals and is less likely 
to be relieved by antacids; duodenal ulcer pain may occur 2 

to 5 hours after meals (when fasting or <~t night) and is 
relieved by food or antacids. However, these patterns occur 
inconsistently and lack sensitivity in predicting the presence or 
absence ofPUD. 

The diagnosis of PUD is made by upper endoscopy. 
Barium radiography can be used for patients who cannot 
undergo endoscopy. Multiple gastric ulcers can occur in up 
to 20% of patients. The occurrence of multiple ulcers 
beyond the duodenal bulb along with esophagitis and diar
rhea should raise suspicion for a gastrinoma. Benign gastric 
ulcers cannot always be distinguished from malignant ulcers, 
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but heaped-up, irregular ulcer edges should raise suspicion 
for gastric cancer. 

H. pylori infection and chronic NSAID use are the most 
frequent underlying causes ofPUD. For diagnosis and man
agement of these causes, see Helicobacter pylori Infection 
and Gastrointestinal Complications ofNSAIDs. 

Complications of PUD include bleeding, penetration, 
perforation, and obstruction and occur at a rate of 1% to 2% 
per ulcer per year. Complications may occur more often in 
patients with a giant (>2-cm) ulcer, ulcers that are within 2 em 
of the pylorus, or a prolonged ulcer history. The most cor1_1- ~ 

mon complication ofPUD is overt gastrointestinal bleeding, 
which appears to be decreasing in frequency (see 
Gastrointestinal Bleeding). Penen·ation is deep ulceration 
through the bowel wall without free perforation into the peri
toneum; penetration can involve any adjacent structure, but 
the pancreas is most commonly involved. Penetration can 
cause pain to become more intense, prolonged, and referred 
to tl1e back. Perforation occurs when intestinal contents freely 
flow into the peritonewn. It can arise from the duodenum 
(60%), antrum (20%), or gastric body (20%) and results in 
peritoneal signs. Gastric outlet obstruction is encountered 
least frequently and manifests with early satiety, vomiting, and 
weight loss. Obstruction results from inflammation, edema, 
and pylorospasm. 

Management 
Gastric ulcerS should be biopsied to rule out ri1alignancy. 
Duodenal Ulcers. cartJ little to no risk of malignancy and do 
not require biopsy. 

All patients with PUD should be tested for H. pylori 
infection regardless ofNSAID use, and testing for eradication 
of H. pylori should be performed after treatment in those with 
documented infection (see Helicobacter pylori Infection). 
Eradication of H. pylori infection heals ulcers and prevents 
recurrence. Acid suppressants are not required after H. pylori 
treatment for uncomplicated duodenal and gastric ulcers ( <l 
em) irt asymptomatic patients. However, in clihical practice it 
is common to continue 4 to 8 weeks of proton pump 
inhibitor (PPI) therapy for patients with gastric ulcers, as the 
evidence for sufficiency of H. pylori u·eatmcnt alone is la<.:kiug, 
and gastric ulcers may heal more slowly tl1an duodenal ulcers. 
Larger H. pylori-related ulcers (>1.5 em) do not heal consis
tently with H. pylori treatment alone, and a PPI should be 
continued until H. pylori eradication testing is performed. 

NSAIDs should be discontinued at the time of diagno
sis of PUD. lf low-dose aspirin is required, it should be 
restarted when the cardiovascular risk outweighs the risk of 
bleeding. Clopidogrel alone poses a higher risk for rebleeding 
tl1an the combination of aspirin and a PPI. After NSAlD· 
related PUD has healed, prophylaxis against recurrent gastric 
injury should be started ifNSf.JD therapy must be resumed. 
PPis are supetior to H2 receptor blockers, misoprostol, and 
sucralfate for this purpose. 
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CJ Idiopathic ulcers that are not related to NSAIDs or H. 

NT 
pylori are not well characterized, but long-term antisecretory co . 
therapy may be considered. · 

Repeat endoscopy to confirm ulcer healing is not rec- ' 
ommended for uncomplicated duodenal ulcers unless the 
patient remains symptomatic despite treatment. Follow-up 
endoscopy for gastric ulcers is indicated if the patient remains 
symptomatic after treatment; the cause is uncertain, gastric 
ulcer biopsies were not performed during index upper , 
endoscopy, or worrisome endoscopic features were noted. 

For management of bleeding ulcers, see Upper 
Gastrointestinal Bleeding. 

Gastric outlet obstruction related to PUD should ini
tially be managed medically with a high-dose intravenous 
PPI to help with ulcer healing and decrease gastric secre
tions. A nasogastric tube should be placed for gastric decom
pression. When medical therapy is ineffective, endoscopic 
dilation of the pylorus up to 15 mm may be performed for 
acute ulcers without associated gastric cancer. A minority of 
patients may require surslcal vagotomy with pyloroplasty 
and/or antrectomy. 

Pertoration can be managed medically in stable patients 
less than 70 years of age if the perforation is contained (as 
shown by a water-soluble contrast study). Upper endoscopy 
is contraindicated when perforation has occurred. Medical 
management consists of fluid resuscitation and antibiotics for 
peritonitis caused by orogastric flora. Most patients with per
foration will require surgery~ CJ 

KEY POINTS ·· · , 

• Helicobacter pylori infection and NSAIDs cause more 
than 90% of peptic ulcers. 

• Peptic ulcer disease is asymptomatic in 4% to 20% of 
patients; it is commonly diagnosed because of com
plications such as bleeding. 

• Patients with peptic ulcer disease should be tested for 
Hdicobacter pylori infection and treated if present, 
and NSAID use should be discontinued. 

Dyspepsia 
Clinical Manifestations 
Dyspepsia is a general term used to describe upper gastroin
testinal tract symptoms such as nausea, abdominal pain or dis
comfort, and reduced appetite. Approximately 70% of 
patients with dyspepsia have no physiologic explanation for 
their symptoms; this is known as fimctional dyspepsia. The 
pathophysiology of fimctional dyspepsia is not well under
stood, but putative factors include delayed gastric emptying, 
impaired gastric accommodation, H. pylori and other infec
tions, visceral hypersensitivity, and psychosocial factors. 

According to the Rome III criteria, fimctional dyspepsia 
includes one or more of the following: (l) bothersome 
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postprandial fullness, (2) early satiety, (3) epigastric burning, 
and { 4) epigastric pain with lack of structural disease on upper . 
endoscopy. To make the diagnosis, these criteria should be 
met for 3 months, with symptom onset at least 6 months 
prior to diagnosis. Predominant heartburn or regurgitation 
symptoms should be categorized as gastroesophageal reflux 
disease rather than dyspepsia. Most patients have multiple 
symptoms; 80% report five or more symptoms that may 
include bloating, nausea, vomiting, and belching. About one 
third of patients with functional dyspepsia have symptoms of 
irljtable bowel syndrome, and many also have symptoms pf 
gastroesophageal reflux disease. Patients with functional dy"s
pepsia commonly have other conditions such as headaches, 
fibromyalgia, back pain, interstitial cystitis, depression, and 
anxiety. Spontaneous resolution. occurs in up to half of 
patients with dyspepsia, while some have continued symp
toms despite multiple medication trials and physician visits. 

Management 
Management of dyspepsia is described in Figure 10. 
Guidelines recommend upper endoscopy for patients with 
dyspepsia and alarm features. Alarm features include onset 
after age 50 years; anemia; dysphagia; odynophagia; vomiting; 
weight loss; family history of upper gastrointestinal malig
nancy; personal history ofPUD, gastric surgery, or gastroin
testinal malignancy; and abdominal mass or lymphadenopathy 
on examination. For patients younger than 50 years without 
alarm feanu-es, a test-and-treat approach for H. pyum is rea
sonable and cost eftective when the patient is from an area 
where the prevalence of H. pylori is high (such as developing 
countries). However, a PPI is the most appropriate first-line 
strategy if the patient is from an area where the prevalence of 
H. pylori is low. Endoscopic evaluation should be reserved for 
those who do not respond to therapy. Cost-effective tests for 
H. pylori include urea breath testing and fecal antigen testing. 

KEY POINTS 

• Dyspepsia is a general term used to describe upper 
gastrointestinal tract symptoms such as nausea, 
abdominal discomfort, and reduced appetite. 

• For patients with dyspepsia who are younger than 50 
years and have no alarm features, a test-and-treat 
approach for Helicobacter pylori is reasonable and cost 
effective when the patient is from an area with a high 
prevalence of H. pylori infection (such as developing 
countries); however, a proton pump inhibitor is the 
most appropriate first-line strategy if the patient is 
from an area where the prevalence of H. pylori is low. 

Helicobacter pylori Infection 
Clinical Features 
H. pylori is a gram-negative flagellated bacterium that bur
rows into the luminal mucous layer overlying the gas tric 
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Dyspepsia 
-Postprandial fullness 
- Early satiety 
-Epigastric pain 
- Epigastric burning 

History and examination I 

Diagnose GERD 

l 
Drug-induced dyspepsia 
without alarm features 

- NSAIDs 

Stepwise removal 
of drugs or addition 

of PPI if drug is 
essential 

- COX-2 inhibitors 
-aspirin 
- bisphosphonates 
-digoxin 
- erythromycin 
- tetracycline 
- SSRis 
- phosphodiesterase-S 

inhibitors 
-theophylline 
- PPI withdrawal 

Normal upper endoscopy, 
H. py/ori~posit ive : 

H. pylori eradication 

I 
l 

Abnormal upper endoscopy;' 
evaluate and treat 

as appropriate 

~ 
D}'spepsia + 

alaiin features 

Normal upper endoscopy, 

H. pylori-negative: 
- consider low-dose TCA, 

prol<inetic, or CBT 
-consider other diagnoses 

FIGURE 1 0. Evaluation and management of dyspepsia. CBT = cognitive behavioral therapy; COX-2 = cydooxygenase-2; GERD = gastroesophageal reflux 
disease; H. pylori= Helicobader pylori, PPI = proton pump inhibitor; SSRi =selective se rotonin reuptake inhibitor; TCA = tricyclic antidepressant. 

mucosa. It is able to withstand the acidic gastric environment 
through the production of urease. Infection with H. pylori is 
estimated to affect greater than 50% of the worldwide popu
lation and 30% to 40% of the U.S. population. Infection often 
occurs in early childhood by fecal-oral transmission and is 
more prevalent in areas of lower socioeconomic status. 

Infection with H. pylori results in three common phe
notypes. The most common manifestation is a mild pangas
tritis (85%-90%). The majority of patients ~A~th this phenotype 
are asymptomatic and do not develop serious gastrointestinal 
disease. Approximately l 0% to 15% of patients wili develop 
the duodenal ulcer phenotype, which is characterized by an 
antral-predominant gastritis. In this phenotype, H. 
pylori-related inflammation destroys the antral D ceUs that 
produce somatostatin and disrupts the natural inhibitory 
mechanism of gastric acid secretion. The resulting increase in 
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acid production contributes to ulcer formation. The gastric 
cancer phenotype is present in l% of infected patients and 
results in a corpus (body)-predominant gastritis with multi
focal atrophy and decreased acid production despite high gas
trin levels. Gastric cancer is thought to arise through the 
sequence of H. pylori-i.;1duced gastritis to atrophy to intes
tinal metaplasia to dysplasia to carcinoma. A fourth manifes
tation of H. pylori is mucosa-associated lymphoid tissue 
(MALT) lymphoma, which constitutes 40% of all gastric lym
phomas. Histologic evidence of H. pylori is present in up to 
90% of MALT tumors. 

Diagnostic Tests 
Diagnostic tests for H. pylori are indicated in patients with 
active PUD, ptior PUD without previous treatment for 
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H. pylori, MALT lymphoma, and persistent dyspepsia with
out alarm features. H. pylori testing is also indicated after 
endoscopic resection of early gastric cancer. 

Noninvasive tests for H. pylori include serology (anti-H. 
pylori antibodies), urea breath testing, and fec31 antigen test
ing. Serology is readily available and inexpensive, but its sen
sitivity (85%) and specificity (79%) are suboptimal. H. pylori 
IgG p9sitivity confirms past exposure to H. pylori, but it does 
not indicate if it was previously treated and eradicated or if it 
is untreated and still active. Urea breath testing has a sensi
tivity and specificity greater than 95% but is more costly than 
antibody testing or fecal antigen testing. Fecal antigen testing 
is an enzyme immunoassay that has a sensitivity, specificity, 
and predictive value exceeding 90% before and after treat
ment. It is fust, accurate, and cost effective and is the test of 
choice for both initial diagnosis and proof of eradication. 

PPis, H2 blockers, antibiotics, and bismuth decrease the 
sensitivity of all H. pylori tests except serology. PPis should 
be stopped2 weeks before all nonserologic H. pylori testing; 
antibiotics and bismuth should be stopped 4 weeks before; 
and ~ blockers should be stopped 24 to 48 hours before. 

Endoscopic tests for H. pylori consist of histology, rapid 
urease test, and culture. Histology has been considered by 
some to be the gold standard and has a sensitivity and speci
ficity of 95%, but it is subject to sampling error and is rela
tively expensive. Rapid urease testing, which is performed on 
biopsy specimens, has a sensitivity of 88% to 95% and a speci
ficity of95% to 100%. Culture for H. pylori infection is time 
consuming, costly, and has inferior performance, but it may 
be helpful to determine resistance patterns in patients whose 
disease is refractory to treatment. If endoscopy is indicated for 
evaluation of the patient who is not taking a PPI, H2 blocker, 
or bismuth, the most cost-effective approach is gastric biop
sies with rapid urease testing. If the patient is taking one of 
these medications, gastric biopsies from the antrum, incisura, 
and corpus should be obtained for histologic assessment of H. 
pylori, although there is a risk of false-negative results. 
Patients with recent upper gastrointestinal bleeding also com
monly have false-negative results on histology and rapid ure
ase tests. A second test such as serology can be used if there 
is a high degree of suspicion of H. pylori infection in the pres
ence of negative histology results. 

Treatment 
H. pylori is a type I carcinogen and should be treated when 
it is diagnosed. First-line treatment is triple therapy with clar
ithromycin, amoxicillin, and a twice-daily PPI for a 10- to 

14-day course. Metronidazole should be substituted for 
amoxicillin in patients who have penicillin allergy. Alternative 
first-line regimens are ( l) quacL-uple therapy with tetracycline, 
metronidazole, bismuth, and a twice-daily PPI and (2) 
sequential therapy with twice-daily PPI and amoxicillin (days 
l-5 ), and twice-daily PPI with clarithromycin and metron
idazole or tinidazolc (days 6-l 0). Owing to increasing failure 
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rates for triple therapy (>20%) secondary to clarithromycin 
resistance, which may be geographically specific, consi&ra
tion of quadruple or sequential treatment may be reasonable 
dependent on local resistance patterns. Suboptimal eradica
tion rates are common with 7 days of therapy; therefore, a 10-
to 14-day course is recommended with any first -line regimen. 
The cornerstone of second-line therapy is to avoid using anti
biotics that have already failed, most importantly clar
ithromycin. In patients in whom triple therapy is WJSuccessful, 
quadruple therapy is a good choice. Another option is twice
daily PPI, amoxicillin, and metronidazole or tetracycline. ln 
patients in whom first- and second-line therapy are unsu~
cessful, salvage therapy consists of a PPI twice daily and am ox
icillin twice daily plus levofloxacin, rifabutin, or furazolidone 
daily for 10 days. H. pylori culture with antimicrobial sus
ceptibilities and referral to a specialist should be considered 
prior to initiation of empiric salvage therapy. 

Eradication Testing 
Eradication testing for H. pylori is indicated for patients with 
PUD, MALT lymphoma, resected early gastric cancer, and 
persistent dyspepsia despite treatment of H. pylori. A urea 
breath test or fecal antigen test should be performed 4 to 6 
weeks after treatment, ensuring avoidance of medication 
interference as noted previously. Because serologic testing will 
remain positive, it is not helpful in documenting resolution of 
H. pylori . 

KEY POINTS _ 

• Infection with Helicobacter pylori Is estihlated to 
affect greater than 50% of the worldwide population 
and 30% to 40% of the U.S. population. 

• Diagnostic tests for Helicobacter pylori are indicated 
in patients with active peptic ulcer disease, prior pep
tic ulcer disease without previous treatment for H. 
pylori, mucosa-associated lymphoid tissue lymphoma, 
and dyspepsia without alarm features. 

• First-line treatment for Helicobacter pylori is a 10- to 
14-day course of triple therapy with clarithromycin, 
amoxicillin, and a !:\vice-daily proton pump inhibitor. 

Gastrointestinal Complications 
of NSAIDs 
Epidemiology and Risk Factors 

NSAIDs cause topical mucosal injury and inhibit 
prostaglandin synthesis, thereby decreasing mucosal mucus 
production, bicarbonate secretion, and mucosal blood flow. 
Ulceration most commonly arises in the stomach and duo
denum, but pathognomonic diaphragm-like ulcers can 
appear throughout the small and large bowel. Up to 25% of 
chronic NSAID users develop peptic ulcers (many asymplo· 
marie); 2% to 4% have PUD-related bleeding or perforation, 
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which translates into 100,000 hospitalizations and 16,000 
deaths annually. Aspirin, the only acetylated NSAID, is asso
ciated with a relative risk of2 to 4 for gastrointestinal bleed
ing. The term "NSAID" here will exclude aspirin. 

Patients at highest risk for NSAID-related gastrointesti
nal toxicity are those with a history of complicated PUD (des
ignated by bleeding or perforation) or the presence of more 
than two of the following moderate risk factors: age greater 
than 65 years; high-dose NSAID therapy; ~oncomitant use of 
aspirin, anticoagulants, or corticosteroids; or history of an 
uncomplicated peptic ulcer. Patients with one or two moder
ate risk factors are considered to have an intermediate risk for 
NSAID-induced gastrointestinal toxicity; a low-risk patient 
has none of these risk factors. I:i. pylori infection is an addi
tional risk factor for gastrointestinal complications in the set
ting ofNSAID use. 

Prevention of NSAID-Induced Injury 
Figure 11 describes recommendations issued by the 
American College of Gastroenterology for prevention of 
NSAID-related ulcer complications based on the risk of 
NSAID-induced gastrointestinal toxicity and the risk of car
diovasCular events. 

Standard-dose PPis are effective, have limited side 
effects, and are first-line therapy for ulcer prophylaxis. 

Misoprostol is a synthetic prostaglandin E1 analogue that 
replaces the protective prostaglandins that, are consumed by 
prostaglandin-inhibiting therapies such as NSAIDs and 
decreases gastric parietal cell gastric acid production. It is 
more effective than H2 blockers and PPis in the setting of 
NSAID use. However, rnisoprostol has a high rate of side 
effects (mainly diarrhea [>20%] and cramping), but lower 
dosing regimens are as effective as PPis with no more side 
effects than placebo. 

High-dose H2 blockers are inferior to PPis and miso
prostol and are generally not recommended for preventing 
NSAID-related gastrointestinal injury. 

For patients who require continued NSAID therapy 
despite a moderate or high gastrointestinal risk, a nonselective 
NSAID should be used in conjunction with a PPI or miso
prostol. An alternative strategy for patients at high risk is to 
use a cyclooxygenase-2 (CO X-2) inhibitor plus a PPI or rniso
prostol. A Cochrane systematic reyiew concluded that COX-
2 inhibitors result in a sigrrificant reduction in ulcer compli
cations as compared with nonselective NSAIDs. However, 
COX-2 inhibitors reduce but do not eliminate the risk of gas
trointestinal injury. The gastroprotective effects of COX-2 
inhibitors are nullified by the addition of low-dose aspirin, 
and thus a nonselective NSAID plus a PPI or misoprostol 
should be used for patients who continue taking aspirin. 

COX-2 inhibitors are associated with an excessive and 
dose-dependent risk of ischemic cardiovascular events, which 
resulted in an FDA black-box warning for celecoxib. A cele
coxib dose of200 mg/d was not associated with excess car
diovascular risk, but the risk for doses exceeding 200 mg can
not be excluded. Therefore, the lowest possible dose of 
celecoxib should be used for patients at the highest risk. The 
safety oflong-term celecoxib use is unknown at this time ~d 
should be discussed with patients. Other nonselective 
NSAIDs (with the possible exception of naproxen) carry this 
same risk. A randomized controlled trial (PRECISION) to 
evaluate the relative cardiovascular safety of celecoxib, ibupro
fen, and naproxen in patients at high risk for cardiovascular 
events is ongoing. Patients with both high gastrointestinal 
and cardiovascular risk should avoid COX-2 inhibitors and 
nonselective NSAIDS. 

Enteric-coated NSAIDs and aspirin are not effective in 
preventing PUD and its complications. 

Prevention of NSAID ulcers and complications 

Alternative to NSAID 
or COX-2 inhibitor + 
PPI or misoprostol 

Avoid NSAIDS or 
COX-2 inhibitors; 
use alternatives 

FIGURE 1 'i. Prevention of NSAID ulcers and complications. CV =cardiovascular; COX-2 = cyclooxygenase-2; Gl =gastrointestinal; PPI =proton pump inhibitor. 

'High CV risk= need for aspirin to prevent cardiov~scular events 

Data !rom Lanza f, Chan FK, Quigley EM; Practice Parameters Commillee of the Americ~n College of Gastroenterology. Guidelines for prevention of NSAJD-related ulcer complications 
Am J Gastroenterol. 2009; I 04(3):728-738, IPMID: 1 9240698] 
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Evidence suggests that eradication of H. pylori may pro
vide additional benefit for patients without a history ofPUD 
who require long-term NSAibs, but this has not yet been 
formally recommended. However, patients older than 50 
years who require chronic NSAID therapy should be tested 
for H. pylori infection. 

For treatment of NSAID-induced injmy, see Peptic 
Ulcer Disease. 

KEY POINTS .· 

• Up to 25% of chronic NSAID users develop peptic 
ulcers;,many are asymptomatic. 

• Patients at highest risk for NSA1D-related 
gastrointestinal toxicity are those with a history 
ofcomplicated peptic ulcer disease (designated 
by bleeding or perforation) or the presence of 
more than two of the following moderate risk 
factors: age greater than 65 years; high-dose 
NSAID therapy; concomitant use of aspirin, 
anticoagulants, or corticosteroids; ·or history of 
an uncomplicated peptic ulcer. 

• Standard-dose proton pump inhibitors are effective, 
have limited side effects, and are first-line therapy for 
prophylaxis ofNSAID-related ulcers . 

Disorders of the Stomach and Duodenum 

Gastroparesis 
Gastroparesis is defined by symptomatic impaired gastric 
emptying in the absence of mechanical obstruction. The 
most common causes include diabetes mellitus and gastric 
surgery, but it can commonly be idiopathic. Less common 
causes are prescription drugs, Parkinson disease, connective 
tissue disease, amyloidosis, autonomic failure syndromes, 
and infections. 

Diagnosis 
Chronic nausea, vomiting, and- early satiety should prompt 
suspicion for gastroparesis. Severe abdominal. pain is not a 
typical feature of gastroparesis and should prompt a search for 
alternative diagnoses. It is important to establish whether the 
patient is actually vomiting or ruminating. Rumination is the 
act of effortless regurgitation of undigested and pleasant
tasting food within minutes of eating, usually followed by 
rechewing and reswallowing. If the patient is truly vomiting, 
the differential diagnosis is broad; however, the majority of 
alternative diagnoses can be ruled out based on history, phys
ical examination, and laboratory and imaging tests, as shown 
in Table4. 

The cannabinoid hyperemesis syndrome has become 
increasingly recognized in the last decade. Its hallmarks 
include episodic abdominal pain, nausea, and vomiting in a 

.-.. - .. O'ff. 'lni . I ' fG . - · · ---· ------.;:- .... _ _._._.' . -- ., . - __ ,_._.,,.,- -. -
<~A8LS 4· ·. 1 ~,rent1a .,. agness o a*opares1s .. " ~ · -:<, ,- :-.v_:.-.. _-: .. - _. : --.. : .- .- · ._ ' ~. . .· :_. __ · , -:. __ -.: · . • r .,. 

Differential Diagnosis 

RuminatiOn syndrome' 

Cyclic vomiting syndrome 

Medication effect 

Pregnancy 

Gastric outlet obstruction 

Complete small-bowel 
obstruction 

Evaluation 

History of passive regurgitation of pleasant-tasting gastric contents, without preceding nausea 

History of stereotypical bouts of vomiting with intervening periods without symptoms 

Medication list: opioids, tricyclic antidepressants, calcil'Jm dl(lnll!!l blockers, clonidine, dopamine 
agonists, lithium, nicotine, marijuana, progesterone · ·· 

Pregnancy test 

Upper endoscopy or upper Gl barium series 

Abdominal radiograph 

Partial small-bowel ob~ruction Smajlcbowel follow-through or cr ehterography ver~us.enteroclysis 

Crohn disease with Small-bowel follow-through 
small-bowel stricture 

Intestinal pseudo-obstruction 

Cannabinoid 
hyperemesis syndrome 

Hypothyroidism 

Diabetes mellitus 

CNS disorders 

Functional dyspepsia 

Abdominal radiograph or cr with dilated small bowel; in the absence of obstruction; ANA, anti-Sci 
70, lactate, CPK; fat pad biopsy, ANNA, 1- ' 

History of marijuana use; history of relief of nausea and vomiting with hot baths/showers 

TSH 

Hemoglobin A1,, plasma glucose 

Examination: cranial nerve palsies, cerebellar signs, CNS imaging 

Symptoms are milder in severity; may have mildly delayed gastric transit 

ANA~ antinuclear antibody; ANNA-l ~ type 1 antineuronal nuclear antibody; CNS ~central nervous system; CPK ~creatine phosphokinase; Gl ~gastrointestinal; TSH ~thyroid-stimulating 
hormone. 
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patient using marijuana. Symptoms are associated with com
pulsive hot-water bathing. The syndrome is best treated by 
complete cessation of marijuana use. 

Testing 
Residual food m the stomach on upper endoscopy after an 
overnight fast can suggest gastroparesis but is not diagnos
tic. Consensus recommendations advise the use of a gastric 
emptying scan following a low-fat, egg-white meal labeled 
with technetium-99m sulfur colloid with images obtained at 
0, l, 2, and 4 hours after meal ingestion. Gastric retention 
greater than 60% at 2 hours and more than 10% at 4 hours 
is diagnostic for gastroparesis. Mathem~tic~ extrapolation 
using earlier images to estimate 4-hour results can lead to 
false-positive results. Use of opioid and anticholinergic med
ications also causes false-positive results. One third of 
patients with functional dyspepsia will have slow gastric 
emptying; it may be difficult to distinguish functional dys
pepsia from mild gastroparesis. 

Management 

exacerbation in a hospitalized patient. Domperidone, cis
apride, and tegaserod were removed from the market 
because of the excess risk of cardiac events and drug inter
actions. These drugs are now only available in the United 
States through "compassionate use" pathways, but patients 
sometimes seek out these agents from other countries or the 
"gray market" in their desperation for symptom relief. 
Antiemetics are frequently used to relieve nausea, but clini
cal trial data to support their use are limited. Opioid agents 
should be avoided. Additional management in patients with 
diabetic gastroparesis involves maint.aining euglycemia. The 
choice of medication for patients with diabetes is important, 
as amylin analogues (pramlintide) and glucagon-like peptide 
l drugs (exenatide) reduce gastric emptying. 

In severe, refractory cases, patients are at risk for mal
nutrition and dehydration. Gastroduodenal manometry can 
be used in patients witl1 gastroparesis and smaU-bowel dys
motility to distinguish a myopathic from a neuropathic 
process, as it has been found to change management in up 
to 25% ofretractory cases, Enteral nutrition support is indi
cated when tllere is unintentional weight loss greater tl1an 
l 0% of body weight over 3 to 6 months, repeated hospital-

Small, frequent meals and avoidance of carbonated· beverages izations or nasogastric intubations to relieve symptoms, or 
and indigestible fiber (owing to increased risk ofbewar devd- inability to deliver proper nutrients or medications. 
opment) are beneficiaL Because liquids empty from tile stom- Endoscopic placement of a percutaneous jejunostomy tube 
ach more rapidly, patients with gastropareSis should replace (with or without a venting gastrostomy tube) may be used 
some calories from solid foods with calorically dense liquids. under these circumstances and can improve nutrition, symp-
High-fat foods inhibit emptying and should be avoided. , tom control, and need for rehospitalization; however, it can 

Prokinetic medications are frequently the cornerstone ' be associated with a l 0% rate of complications. Total par
of pharmacotherapy; their mechanism of actiori is summa~ enteral nutrition is a last option for those who cannot toler
rized in Table 5. Metoclopramide is effective used at doses • ate jejunal feeding owing to an associated small-bowel dys-
of 5 to 10 mg, 3 to 4 times daily (maximum: 40 mg/d) motility ()r the inability to place a percutaneous jejw1ostom}' 
before meals, but the risk of irreversible tardive dyskinesia is tube. Other options tor refractory cases include endoscopic 
l% to l 0% for patients taking this agent for more than 3 injection of botulinum toxin into the pylorus and electrical 
months. Erythromycin is a potent stimulant ofgastric emp- gastric stimulation (sometimes called the gastric pacemaker) 
tying. The usefulness of the oral formulation is limited I to promote gastric emptying. Strong evidence to support 
owing to tachyphylaxis, but the intravenous formulation these therapies is lacking. Surgical treatment such as gas-
( 3 mg/kg every 8 hours) is often utilized for an acute trectomy is not n;commended. Cl 

Drug 

Erythromycin 

Metoclopramide 

Cisapride (removed from market) 

Domperidone (removed from market) 

Tegaserod (removed from market) 

Mechanism 

Motilin receptor agonist 

Dopamine 2 receptor antagonist, 5-HT3 
receptor antagonist, 5-HT4 receptor agonist 

5-HT4 receptor agonist 

CNS dopamine receptor antagonist 

Partial 5-HT 4 receptor agonist 

CNS = ceniral nervous system; QTc = QT interval corrected for rate 

Adverse Effects 

Nausea, .diarrhea, cramps, rash, Clostridium 
difficile susceptibility, cytochrome P450 
drug interactions 

Extrapyramidal symptoms, dystonic 
reactions, tardive dyskinesia, drowsiness 

Cardiac arrhythmia (increased QTc), 
cramping, diarrhea 

Galactorrhea, breast tenderness, menstrual 
irregularities 

Abdominal pain, diarrhea, cardiac 
arrhythmia 

r 

( 

( 

( 



.···) 

} 

ICEV POINTS · 

• Chronic nausea, vomiting, and early satiety should 
prompt suspicion for gastroparesis. 

• Prokinetic medications are the cornerstone of phar
macotherapy for gastroparesis. 

Gastric Polyps and 
Submucosal Lesions 
Gastric Polyps 
Gastric polyps are found in 2% to 4% of patients undergoing 
upper endoscopy and are generally asymptomatic, but bleed
ing or obstruction may occur rarely. Fundic gland polyps usu
ally present as nllinerous, small lesions ( < 1 em) located in the 
gastric fundus or body. Fundic gland polyps can develop spo
radically with little or no malignant potential or in association 
with familial adenomatous polyposis syndrome, in which dys
plasia may be observed in approximately 40% of cases. 
Management guidelines reco~mend that patients with 
numerous fundic gland polyps (with or without dysplasia) 
who are younger than 40 years of age should undergo col
orectal evaluation foi: signs of possible familial adenomatous 
polyposis syndrome. Hyperplastic polyps present as single or 
multiple lesions in the gastric antrum or body that range in 
size from less than 1 em to greater than 10 em. Less than 3% 
of hyperplastic polyps exhibit dysplasia or cancer. 
Adenomatouspolyps are often single, large lesions (>1 em) in 
the gastric antrum that have features of chronic atrophic gas
tritis in the surrounding mucosa. Malignant transformation 
has been reported in as many as two thirds of gastric adeno
matous polyps that are greater than 2 em in diameter. Other 
less common gastric polyp subtypes are hamartomatous 
polyps and inflammatory fibroid polyps. 

Gastric Subepithelial Masses 
Gastric subepithelial masses are frequently observed during 
upper endoscopy, but accurate, population-based prevalence 
estimates have not been described. The differential diagnosis 
consists of both intramural and extramural lesions. 
Endoscopic ultrasound can be used to characterize the size ) 
layer of origin, and general morphology ofintramurallesions, 
as well as to obtain tissue samples for histologic evaluation. 
Cross-sectional imaging studies, such as CT and/or MRI, are 
preferred for determining the primary source and overall dis
tribution of extramural lesions. Relevant examples of gastric 
subepithelial masses include: 

• Intramural (benign): lipoma, leiomyoma, gastric varices, 
ectopic pancreatic tissue, and duplication cyst; 

• Intramural {malignant or potentially malignant): gas
trointestinal stromal tumor, carcinoid, lymphoma, glo
mus tumor, and metastatic disease; 
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• Extramural: normal abdominal structures (such as left 
hepatic lobe or gallbladder), intra-abdominal tumor or 
abscess, pancreatic pseudocyst, renal cyst, and aneurysm. 

Gastrointestinal Stromal Tumors 
Gastrointestinal stromal tumors are the most conunonly 
reported mesenchymal tumors in the stomach, with an 
annual, age-adjusted incidence rate of approximately 6.8 per 
1,000,000 population in the United States. Most patients 
are initially diagnosed between the ages of 50 and 69 years, 
often during evaluation of symptoms and signs such as an~
mia, early satiety, or abdominal discomfort. There may be 
single or multiple tumors with a median size of approxi
mately 5 em. Immunohistochemical testing for CD 117 (also 
known as c-kit protein) and CD34 expression can help con
firm the diagnosis. Surgical resection is the treatment of 
choice. Preoperative and/or postoperative chemotherapy 
with imatinib mesylate may be considered based on the stag
ing evaluation. 

Gastric Carcinoid Tumors 
The estimated annual, age-adjusted incidence rate for gastric 
carcinoid tumors is 1.7 per 1,000,000 population in the 
United States, with an average age of64 years at diagnosis. 
Gastric carcinoid tumors may present with nonspecific gas
trointestinal symptoms such as abdominal pain, dyspepsia, or 
bleeding. They can be single or multiple. Type I and type II 
gastric carcinoids (associated with-hyp~rgastrinemia resulting 
from chronic atrophic gastritis or gastrinoma, respectively) 
account for approximately 70% to 80% of these tumors and 
have a relatively favorable prognosis. Endoscopic resection 
may be adequate for smaller lesions (Sl em), but surgical 
resection is recommended for larger tumors. Small lesions {Sl 
em) typically have an indolent natural history; metastases 
occur rarely and the 5-year survival rate exceeds 95%. For 
small lesions, endoscopic removal of the polyp followed by 
regular endoscopic surveillance (every 6 to 12 months for at 
least 3 years) is the preferred management strategy. Type Ill 
(sporadic) gastric carcinoids appear to be more aggressive and 
should be treated with radical gastrectomy and lymph node 
removal in the absence of distant metastases. Surgically unre
sectable disease should be treated with octreotide. 

KEY POINTS · · 

• Management guidelines recommend that patients 
with numerous gastric fundic gland polyps who are 
younger than 40 years should undergo colorectal 
evaluation for signs of possible familial adenomatous 
polyposis syndrome. 

• Patients with small {~2-cm) type I gastric carcinoid 
tumors should be followed with endoscopic surveil
lance ever:y 6 to 12 moriths for at least 3 years after 
initial endoscopic removal. 
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Gastric Adenocarcinoma 
Epidemiology and Risk Factors 
Based on 2008 global registry data, gastric malignancies 
rank fourth (N = 989,000 cases per year) and second (N = 

738,000 cases per year) in cancer incidence and mortality, 
respectively. More than 70% of newly diagnosed cases occur 
in Eastern Asia, particularly China. Overall, age-standard
ized incidence rates are approximately twofold higher for 
men than for women. Gastric cancer is considerably less 
common in developed regions such as the United States, 
where it ranks sixteenth with respect to both cancer inci
dence (N = 21,000 cases per year) and cancer mortality (N 
= 10,570 cases per year). 

Adenocarcinomas are the most common histologic type 
of gastric malignancies (85% to 90%). Gastric adenocarcino
mas are categorized as intestinal or diffuse. The intestinal sub
type is predominant and tends to be diagnosed in older 
patients. Diffuse gastric cancers may affect younger patients 
and are often associated with a worse prognosis. Worldwide, 
H. pylori is the most common risk factor for gastric cancer. 
However, because 50% of the global population is estimated 
to be infected with H. pylori and only a fraction of these indi
viduals develop stomach cancer, other genetic and environ
mental susceptibility factors must play a role and have not yet 
been fully defined. Other risk factors for gastric cancer are 
ionizing radiation, heavily salted foods, and a high-carbohy
drate diet; fresh fruits and vegetables are thought to provide 
protective effects against gastric cancer. Predisposing condi
tions are pernicious anemia and gastric adenoma. 

Although the majority of gastric malignancies are spo
radic (arising unrelated to familial clustering), these tumors 
have also been associated with several hereditary cancer syn
dromes. Hereditary nonpolyposis colorectal cancer, familial 
adenomatous polyposis, Peutz-Jeghers syndrome, and juve
nile polyposis syndrome can affect both the upper and lower 
gastrointestinal tract. 

Screening and Surveillance 
Population-based gastric cancer screening programs have 
been implemented in some high-risk geographic regions, but 
the methods used and benefits achieved are quite variable. 
Incidence rates in the United States do not warrant wide
spread screening of the general population. However, sur
veillance evaluations are appropriate for high-risk patients. 
Patients with a history of adenomatous gastric polyps should 
undergo upper endoscopy l year after polypectomy. If recur· 
rent or residual adenomas are absent, future surveillance 
endoscopy should be repeated every 3 to 5 years. Insufficient 
data are available to recommend for or against routine gastric 
cancer screening among patients with pernicious anemia, 
intestinal metaplasia, or low-grade gastric dysplasia . However, 
if a diagnosis of high-grade gastric dyspiasia is established, 
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aggressive endoscopic resection or surgical gastrectomy 
should be considered. 

Clinical Manifestations and Diagnosis 
Early gastric cancers are often asymptomatic or may be associ
ated with relatively nonspecific symptoms such as nausea, dys
pepsia, or vague abdominal pain. Patients with advanced 
tumors often have more obvious symptoms such as emesis, 
early satiety, unintentional weight loss, abdominal mass; bowel 
obstruction, ascites, or lower-extremity edema. The diagnostic 
test of choice is an upper endoscopy. When the diagnosis has 
been establishcp, CT of the chest, abdomen, and pelvis; PET; ~ 
and endoscopic ultrasoun~ may be performed for staging pur
poses. Only 10% to 20% of patients with gastric cancer present 
with localized disease. lbe 5-year relative survival rate for any 
gastric cancer is 26%. For management of gastric cancer, see 
MKSAP 16 Hematology and Oncology. 

Complications of Gastric CJ 
Surgical Procedures 
Because of the significant increase in the prevalence of obe
sity, bariatric procedures have become the most common rea
son that patients undergo gastric surgery (see MKSAP 16 
General Internal Medicine). Complications of bariatric sur
gery depend on the type of procedure performed (Table 6). 
Roux-en-Y gastric bypass (RYGB) is the most common 
bariatric procedure (Figure 12), followed by laparoscopic 
adjustable gastric banding. 

Bariatric Surgery Complications 
Postoperative Mortality 
The most common causes of postoperative mortality in patients 
who undergo bariatric surgery are venous thromboembolism, 
anastomotic leaks, and exacerbation of preexisting medical 
comorbidities. The risk of venous thromboembolism extends 
beyond the hospital stay and is lower wit.b. !aparoscopic 
approaches; however, preoperative inferior vena cava filter place
ment is not routinely recommended. Anastomotic leaks OCLllf 

most conunonly at the gastrojejunal anastomoses but can occur 
at any staple or suture line. Early detection is cmcial to prevent 
peritonitis and death. The absence offever, abdominal tender
ness, and leukocytosis does not rule out a leak; tachycardia with 

Category of Procedure 

Restrictive 
procedures 

Combined 
restrictive-mal absorptive 
procedures 

Types 

Laparoscopic adjustable 
gastric banding 

Vertical banded gastroplasty 

Sleeve gastrectomy 

Roux-en-Y gastric bypass 
Biliopancreatic diversion with 
duodenal switch 
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F I G U R E 12. Anatomy of a Roux-en-Y bypass 

Adapted from: Mayo Clinic. Bariatric surgery: Types. Available at: 

Common 
channel 

WNW.mayodinic org/bariatric,surgeryltypes.html?mc_id=comlinkpilot&placement=bottom. 
By permission of Mayo Foundation. 

a heart rate greater than 120/min is the most reliable finding. 
E>..'travasated contrast on radiographic imaging is .diagnostic, 
and surgical repair is necessary. 

Restrictive Procedure Complications 
Laparoscopic adjustable gasttic banding is the most common 
resttictive procedure. Early complications consist of band 
infection, stomal obstruction, or rarely gasttic perforation; 
local inspection and upper gastt·ointestinal radiographs can be 

Complication 

Anastomotic leak 

Internal hernias 

Gastrointestinal bleeding 

Marginal ulceration 

Stomal stenosis 

Bowel obstruction 

Staple line dehiscence 

Time of Occurrence 

Early 

Early or late 

Early or late 

Late 

Late> early 

Late> early 

Late> early 
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used tor evaluation. Late complications consist of erosion of 
the band into the gastric waJI (which may lead to severe bleed
ing) and slipping of the gastric band proximally ot distaJly 
(causing obstructive sympton:ts). Up to one third of all 
patients will require removal or revision of their laparoscopic 
adjustable gastric banding owing to complications. 

Malabsorptive Procedure Complications 
There are many potential complications after hariatric proce
dures in which there is a malabsorptive component, and the 
cause varies depending on the timing after surgery (Table 7) 
Internal hernias occur more commonly after laparoscopiJ 
bariatric surgeries because of fewer adhesions, which aJlows 
for increased bowel mobility and herniation through mesen
teric defects. Herniated bowel may result in bowel ischemia; 
patients present with abdominal pain, nausea, and vomiting. 
Cross-sectional imaging should be performed but may not 
always be confirmatory; therefore, if clinical suspicion is high, 
surgical exploration is warranted. 

Gastrointestinal bleeding can occur any time after 
bariatric surgery. Early postoperative bleeding may require 
intraoperative endoscopy for management, but later bleeding 
can be evaluated with routine upper eodoscopy; in patients 
with RYGB, an extended or push endoscopy may be needed 
to reach the jejunojejunal anastomosis. If the biliopancreatic 
limb or renmant stomach needs to be evaluated, double
balloon endoscopy can be used. Marginal ulcers occur com
monly on the jejunal side of the~strojej!J..llal anas_tomosis_ and 
can be seen in up to 20% of patients after RYGB. 

Stomal stenosis can occur at the gastrojejunal anasto
mosis, which has a normal diameter of only 12 to 21 mm. 
Patients present with nausea and immediate postprandial 
emesis; endoscopic balloon dilation can be performed. 
Additional areas of potential bowel obstruction in patients 
after RYGB are at the jejunojejunal anastomosis, the mid 

Cause 

Suture or staple disruption 

Mesenteric defects, mobile bowel 

Early: sites of sutures, staples, or anastomoses 

Late: PUD in gastric remnant and anastomotic margins; other 
nonsurgical-related causes (PUD, NSAIDs, diverticuli, etc.) 

Acid, He/icobacter pylori, NSAIDs, bisphosphonates, smoking, 
sutures, ischemia 

Early: ischemia, edema 

Late: adhesions, scarring from recurrent ulceration 

Sites of anastomosis or compression, adhesions 

Early: ischemia, technique 

Late: dietary nonadherence 
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portion of the Roux limb as it courses behind the transverse 
colon, and any area of adhesions. Small-bowel radiographs 
or cr can be uSed for diagnosis. 

Dehiscence of the staple line separating the gastric pouch 
and gastric remnant can cause free communication of gastric 
contents into the excluded stomach; this is more common 
when the rerimant stomach is simply stapled off rather than 
transected. Weight gain may occur because the restrictive 
component has been disrupted. Upper gastrointestinal radi
ograph can demonstrate a staple line dehiscence. 

Biliary stone disease is common after bariatric surgery; 
more than one third of patients will develop new stones after 
surgery, with sludge in an additionallO% to 15%. For patients 
.'vith symptomatic gallstones preoperatively, a cholecystec-

. tomy is performed in conjunction with the bariatric surgery; 
the role of prophylactic cholecystectomy for all patients has 
not been proved. Common bile duct stones ( choledo
cholithiasis) can be difficult to manage after RYGB given that 
the working length of a typical endoscopic retrograde cholan
giopancreatography scope is 124 em, and the typical length 
of a Roux limb is 100 to 150 em, so the ampullary region is 
rarely reached. Percutaneous transhepatic cholangiopancre
atography or a surgical gastrostomy into the rerrmant stom
ach with intraoperative endoscopic retrograde cholangiopan
creatography are ways to achieve biliary access in this setting. 

'!l'Ai!31l.li: 2. Nutl'itional Deficiencies and Replacement after 
Bariatric Surgery . 

Nutrient Deficiency Replacement Therapy 

Iron MVI with iron, or elemental iron 
81}100 mg/d orally 

Vitamin B12 Vitamin 812 500-1000 1Jg/d orally, 
or 1000 IJ9 IM monthly , · · . 

Folic acid MVJ.viljth folate; for. women of 
thil_dbearing age, f61ate 1 mg/d 
orally · 

Calcium Calcium citrate 1500 mg/d orally 

Vitamin D Vitamin D 400-800 units/d orally 
or etgocalciferoiS.o,ooo units 
orally weekly 

Thiamine 25-50 mg/d orally 

Vitamin A MVJ,daily; if deficient, 2500 
unit#d orally with ongoing 
monitoring 

Vitamin E MVI daily; if deficient. 10 mg/d 
orally 

IM = intramusc:ularly. MVI = multivitamin. 

Other Gastric Resection Complications 
Other complications can occur after gastric resection for any 
indication, the most common of which is dumping syn
drome. This syndrome is seen in up to 25% of patients after 

Nutritional Complications gastric resection and up to 85% of patients after RYGB. 
Up to one third of patients undergoing bariatric surgery will Dumping syndrome occurs owing to the rapid emptying of 
have micronutrient deficiencies preoperatively; it is therefore refined sugars from the stomach, leading to an osmotic load 
imperative to assess vitamin and mineral status before sur- in the small bowel and release of circulating digestive hor-
gery. Deficiencies are common postoperatively and are mones. Early dumping, occurring 30 to 60 minutes post-
related to inadequate oral intake, malabsorption, and non- prandially, presents with gaseous distention, nausea, and 
adherence to the supplementation regimen (Table 8). ' diarrhea; late dumping occurs l to 3 hours after a meal and 
Additionally, bioavailability of certain medications may be is associated with sweating, tremulousness, and confusion, aU 
reduced after surgery. 1 related to reactive hypoglycemia following an insulin surge. 

Anemia is common after bariatric surgery, occurring in After bariatric surgery, patients should be counseled to eat 
up to 40% of patients, and may be related to decreased iron, small, frequent meals and to avoid foods rich in carbohy· 

drates, which can lead to bloating and features of dumping vitamin B12, or folate. Iron absorption is affected by reduced 
syndrome. Other complications may include bile reflux gas

gastric acid and bypass of the duodenum where iron absorp- 1 
, tropathy, afferent loop syndrome, postvagotomy diarrhea, 

tion occurs. While a multivitamin containing iron may be ade-
a.nd reLained anttum syndrome. CJ 

quate, many patients wiU require additional iron supplemen-
tation. Vitamin B 12 levels are also altered after bariatric 
surget1' owing to reduced gastric acid, decreased intrinsic fac
tor, and/or small-intestinal bacterial overgrowth; all patients 
should receive supplementation. Calcium and vitamin D sup
plementation are also necessary. Thiamine deficiency leading 
to Wernicke-Korsakoff syndrome and death has been 
reported after bariatric surgery, given that thiamine stores can 
deplete very quickly with reduced oral intake. Wernicke
Korsakoff syndrome is characterized by nystagmus, ophthal
moplegia, ataxia, and confusion, and administration of intra
venous thiamine should occur promptly. 

-KEY POINTS .. -- - ·--- ---- -- __ :__~ 

• Because of the significant increase in the prevalence 
of obesity, bariatric procedures have become the most 
common reason that patients undergo gastric surgery. 

• Sustained tachycardia with a heart rate greater than 
120/min can be an indicator of an anastomotic leak 
after bariatric surgery in the absence ofgastrointesti
nal bleeding. 

o Nutritional deficiencies are common after bariatric 
surgery, and patients shoujd receive appropriate 
supplementation. 
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• Patients who have recently undergone bariatric 
surgery may develop thiamine deficiency, which is 
characterized by confusion, ataxia, nystagmus, and 
ophthalmoplegia. 

Disorders of the Pancreas 
Cl Acute Pancreatitis 1 

Acute pancreatitis is the abrupt onset of pancreatic and peri pan
creatic inflammation. The rate of acute pancreatitis continues to 
rise, with an estimated 10 to 45 cases per 100,000 persons in 
Western countries. The mortality rate is approximately 5%. · · · 

Acute pancreatitis is classified as mild (interstitial) or I 
severe. Eighty percent of patients with acute pancreatitis have · 
interstitial pancreatitis, and these patients recover without 
sequelae. Severe pancreatitis is characterized by organ failure 
(hypoxemia, hypotension, kidney failure) or complications 
such as necrosis or fluid c9llections. Recent studies have 
demonstrated that necrosis is not as important as persistent 
organ failure in predicting the severity of the clinical course. 

Pancreatitis is caused by premature activation ofintracel- 1 

lular pancreatic trypsinogen to trypsin, triggering an inflam
matory cascade that can cause capillary leak syndrome and 
sometimes the systemic inflammatory response syndrome. 
Causes of acute pancreatitis are shown in Table 9. In the 
United States, 80% of cases of acute pancreatitis are caused by 
gallstones or alcohol use. Multiple medications have been 
implicated as a cause of acute pancreatitis. 

The pathophysiology of gallstone-induced pancreatitis is 
debated, but it is likely related to gallstone obstruction within 
the main pancreatic duct or reflux of bile into the pancreatic ' 
duct owing to impaction of the stone at the an1pulla. The 
pathophysiology of alcoholic pancreatitis is unknown but is 1 

likely related to the direct toxic injury of alcohol on the pan
creatic acinar cells. 
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'ii'A!lllie 9. Causes of Acute Pancreatitis 

Common 

Bilia.ry dis.ease 
Gallstones 
Mj~plithiasis 

Alcohol use 

Occasional 

Me~jl!atfQns· · 
~f\j~osemi~e , 

Di~imqsip~ 
As~(!faginase 

M.$a!~wfn~· -

..:i 

··' 

. ~~~~~rot~iazi~~
~M,:e~!1fiP;lqP.!:!fil1!!fazat~iqprine 

~imvas.tati~ 

Hypertriglyceridemia 

HyfM)rGII~er:riia 

Pancreas divisum 

Choledochocele 

Post-ERCP 

Rare 

AUtoimmune 

Infectious 
Viral (cytomegalovirus, mumps) 
Parasitic (Toxoplasma species, Ascaris /umbricoides) 

Ischemia 

Genetic 

ERCP = endoscopic retrograde cholangiopancreatography. 

of normal. Although both serum enzyme levels are usually 
elevated, either one alone is sufficient to corroborate the diag
nosis after other causes of elevation have been excluded. 
Lipase has a longer half.life than amylase and tends to rise 
sooner. Although an elevated serum an1ylase level is usually 

Clinical Presentation and Diagnosis 
Acute pancreatitis is diagnosed by the presence of at least two 
of the following: ( l) typical clinical symptoms, (2) elevated 
serwn amylase and/ or lipase levels greater than three times the 
upper limit of nom1al, or (3) typical findings on cross-sectional 
imaging. 

Acute pancreatitis is almost always associated with the 
sudden onset of pain. 'l'he pain is generally located in the epi
gastrium and radiates to the back; patients tend to be more 
comfortable in a seated position. Pain is often accompanied 
by fever, nausea, and vomiting. Patients are sometimes dysp
neic secondary to pleural effusions that develop as a result of 
capillary leak syndrome. 

, from a pancreatic source, hyperamylasemia can be produced 
by abnormalities of other organs such as the salivary glands or 
fallopian tubes and can be seen in such conditions as a perfo
rated ulcer, intestinal ischemia, acute cholecystitis, acute hep
atitis, ruptured ectopic pregnancy, parotitis, or chronic kidney 
disease. Macroamylasemia, a benign condition in which large 
amylase multimers are poorly filtered from the blood, can be 
confused with acute pancreatitis, but it can be differentiated 
using serum protein electrophoresis. Benign pancreatic 
hyperenzymemia, or Gullo syndrome, is a rare cause of 
benign elevations in the amylase and/or lipase levels. 

The diagnosis is confirmed by an elevation in the serum 
amylase and lipase levels of at least three times the upper limit 

If the clinical picture is unclear, contrast-enhanced CT is 
the best imaging test to diagnose acute pancreatitis. Common 
findings include pancreatic or peripancreatic edema, inflam
matory stranding, fluid collections, pancreatic necrosis, or 

23 



Cl 
com: 

Disorders of the Pancreas 

splenic vein thrombosis (Figure 13). Obtaining aCT scan at 
the time of initial presentation will not worsen acute pancre
atitis, but it should only be performed in cases of diagnostic 
uncertainty. 

Prognostic Criteria 
Multiple scoring systems have been devised to prognosticate 
outcomes in acute pancreatitis. The Ranson criteria rely on 
parameters that are measured at admission and at 48 hours; 
because of their complexity and the lag time for prognosis, 
these criteria are now rarely used. The Acute Physiology and 
Chronic Health Evaluation (APACHE) II score is more accu
rate than the llmson criteria, but it is cumbersome to obtain. 

Some studies have suggested hemoconcentration as a 
potential predictor of morbidity and mortality in acute pan
creatitis because it serves as a marker of capillary leak. Patients 
with severe disease tend to have elevated levels of blood urea 
nitrogen, serum creatinine, and occasionally hematocrit (aU 
markers of hemoconcentration). Of these £1ctors, the blood 
urea nitrogen level appears to be the most accurate for pre
dicting severity. Factors that predispose patients to a poor 
prognosis are multiple medical comorbid.ities, age greater 
than 70 years, and BMI greater than 30. 

Management 
All patients with acute pancreatitis should be admitted to the 
hospital. Most patients require narcotic pain medications and 
bowel rest. Aggressive fluid resuscitation should be started 
early because the inHamed pancreas can sequester significant 
flu id, leading to decreased effective circulating volume. 
Patients should be monitored closely and intensive care 
should be considered if there is hemodynamic instability. 

Nasogastric tubes are not needed unless the patient has 
an ileus as a result of the p:mcreatiris. Antibiotics should not 

FIG UR E 1 3. CT scan demonstrating acute pancreiltitis, with hypoperfu
sion of the pancreatic body indicating necmsis. Note that the distal tail is per· 
fusing normally. 
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be given prophylactically and should be used only in the 
context of a documented source of infection; they do not 
confer any benefit on mortality and may predispose the 
patient to intra-abdominal fungal infections. In patients with 
documented necrotizing pancreatitis and clinical instability, 
endoscopic, percutaneous, or surgical sampling of the pan
creatic bed should be perfon:ned to guide further therapy. In 
patients with documented infection, drainage, antibiotics, 
and supportive care are the cornerstone of management. 
Nasojejunal feedings should be started as soon as is feasible 
in patients who do not show signs of improvement within 
72 to 96 hours. Parenteral nutrition should be avoided if ' 
possible because of significantly increased risk of bac
teremia/fi.mgemia. 

Endoscopic retrograde cholangiopancreatography 
(ERCP) in acute pancreatitis should be used only in the tell
lowing clinical scenarios: ( l) in a patient with ascending 
cholangitis (fever, right upper quadrant pain, and jaundice) 
concomitant with acute pancreatitis, or (2) in a patient with 
gallstone pancreatitis who is not improving clinically and ·has 
worsening liver chemistry tests. Patients with gallstone pan
creatitis and no complications should have a cholecystectomy 
prior to discharge. 

Patients with interstitial pancreatitis generally recover 
within several days and are discharged without sequelae. 
Patients with severe disease may have a long, protracted 
course, remaining hospitalized tor weeks to months . 
Approximately 20% of patients with severe acute pancreatitis 
die. Theretore, it is critically important to define and address 
the underlying cause if possible to avoid recurrence. 

Complicat ions 
Pancreatic fluid collections arise secondary to disruption of the 
main pancreatic duct and/or its branches. These should be 
suspected in patients who continue to have abdominal pain or 
failure to thrive several weeks after their initial hospitalization. 
Pancreatic pseudocysts are encapsulated fluid collections with
our solid debtis that do not contain a.n epitl1eiiallayer; they arc 
the most common complication from acute pancreatitis. 
Walled-off pancreatic necrosis consists of fluid and solid debris 
that develops in the context of severe pancreatitis (Figw·e 14). 
Many collections will resolve spontaneously. However, if tht:j' 
persist and cause symptoms (such as pain or mass effect), sur
gical, percutaneous, or endoscopic decompression/debride
ment can be performed depending on local expertise. 

Pancreatic duct leaks an: relativcll' common (approxi
mately 30%) follmving an episode of severe acute panncati
tis . If untreated, patients can develop pancreatic fistulas, espe
cia lly to cutaneous tissues. Duct leaks arc generally trdted 
with endoscopic stenting, octreotide, pancreatic enzymes, 
and bowel rest. Splenic vein thrombosis (leading occasionally 
to gastric varices) can also occur, but anticoagulation is gen
erally not recommended in this setting. Patients can develop 
diabetes mellitus if they have extensive necrosis. CJ 
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F I G 0 R E 1)4. CT scan demonstrating walled-off pancreatic necrosis 
(arrows) virtually replacing the entire pancreatic body and tail 

KEY POINTS · · 

• Most cases of. acute pancreatitis are mild; however, 
20%'ofpatiehts develop severe disease and approxi
mately 5% of patients die. 

• Eighty percent Of cases ofacute. pancreatitis in the 
Urnted St:ites are caused by alcohol use or gallstones. 

• Serial bloocl·urea nitrogen measutem.ents may be the 
most rdiabl~ ro~1tine l~boratory test to predict sever
ity. ufaetite pancreatitis. 

• Early aggressive fluid resuscitation should be under
taken as soon as the diagnosis of acute pancreatitis is 
made or suspected. · 

• Endoscopic retrograde cholangiopancreatography 
should be avoided in patients with acute pancreatitis 
unless there is cholangitis or Worsening clinical symp
toms in the: context of rising liver chemistry tests. 

• Asymptomatic pancreatic pseudocysts following acute 
pancreatitis typically resolve spontaneously and do 
not require treatment. 

Chronic Pancreatitis 
Chronic pancreatitis is defined as the irreversible destruction 
of the pancreatic parenchyma, which causes varying degrees 
of endocrine and exocrine dysfimction. Chronic pancreatitis 
is a heterogeneous disorder 'A~th wide phenotypic variation; 
however, the vast majority of patients have abdominal pain. It 
is estimated to affect approximately 5 in 100,000 persons in 
the United States and has a male predominance. 

The most common cause of chronic pancreatitis is habit
ual alcohol use. The majority of patients with alcohol- related 
chronic pancreatitis are heavy users (more than l 0 years and 
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50 g/d), but the amount and duration of consumption can 
be variable. Tobacco use confers a risk for chroniC pancreati
tis independr.nt of ~lroholnsr.: C:msrs of c.hronir. panc.rr.atitis 
are listed in Table 10. . . 

Clinical Presentation and ~iagnosis 
Approximately 90% of patients with chronic pancreatitis have 
abdominal pain as their main clinical symptom.'The pain can 
be variable, but in most patients it is constant, severe, 'and 
radiates to the back. Patients ·can develop symptoms of 
exocrine dysfunction, including weight loss and diarrhea. Faf
soluble vitamin deficiency is common. Endocrine dysfunctiob 
can also occur, and many patients eventually become insulin 
dependent as their disease progresses. 

. Chronic pancreatitiS is classified as either large-duct or 
small-duct (also known as ririnimal change) disease. Small-duct 
disease can be difficult to diagnose because changes are often 
subtle and are not seen on standard cross-sectional imaging. 

The diagnosis of chronic pancreatitis can be challenging 
because no gold standard exists. Agreement has not been 
reamed regarding the extent of fibrosis needed in resected 
pathology specimens to make the diagnosis. Diagnosis is 
often based on clinical symptoms and cross-sectional imaging 
that demonstrates pancreatic calcifications, ductal dilatation, 
parenchymal atrophy, and/or toea! inflammatory masses 
(Figure 15 ). 

Direct tests of pancreatic function, using either chole
cystokinin or secretin stimulation, can be used to evaluate for 
minimal change disease by measuring early changes in 
exocrine function. However, these tests are technically diffi
cult to perfonn and are not universally available, limiting prac
tical clinical application. 

For imaging of the pancreatic duct, magnetic resonance 
cholangiopancreatography (MRCP) should be performed 
rather than ERCP for diagnosis of chronic pancreatitis 
because of the high risk of post-ERCP pancreatitis. 
Endoscopic ultrasound (EUS) is a newer tool being used to 
diagnose chronic pancreatitis, but more experience is needed 
before recommendations for its use can be made. 

Type 

Toxic 

Genetic 

Obstructive 

Other 

Cause 

Alcohol 
Tobacco 

Pancr~atic secretory trypsin inhibitor 
Cystic fibrosis transmembrane 

conductance regulator 
Serine protease inhibitor, Kazal type I 

Pancreatic solid tumor 
Intraductal papillary mucinous neoplasm 
Pancreas divisum 
Trauma 

Recurrent acute pancreatitis 
Autoimmune pancreatitis 
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FIG U R E 1 5. CT scan demonstrating chronic pancreatitis including pancre
atic dudal dilatation and parenchymal stones 

Management 
Management of chtbnk pancreatitis is priri1iuily targeted at 
preventing further parenchymal damage and treating clinical 
symptoms. Patients should be counseled to avoid toxic expo
sures, most commonly alcohol and tobacco. If an obstruction 
such as a pancreatic duct stricture or stone is present, it should 
be stented or removed. 

Exocrine insufficiency is treated using enteric-coated 
pancreatic enzymes. Enzymes should be taken with meals 
and, depending on the severity of insufficiency, patients 
should receive at least 30,000 units oflipase.daily. Fat-soluble 
vitamin replacement is also important. Endocrine insuffi
ciency can be difficult to manage, because patients with 
chronic pancreatitis often lose counterregulatory hormones 
such as glucagon when their islet cells are destroyed, render
ing their plasma glucose levels more labile. If diabetes melli
tus occurs, it should be treated with insulin. 

Pain can be difficult to treat in patients with chronic pan
creatitis. Opiates should be avoided for as long as possible, 
because opioid dependence is a major problem in this patient 
population. Non-enteric-coated pancreatic enzymes, which 
theoretically limit stimulation of the pancreas by inhibiting the 
cholecystokinin feedback loop, should be used for pain con
trol. All non-enteric-coated enzymes should be used witl1 
acid-suppressing medications, because mese enzymes can be 
denatured by gastric acid secretion. Antioxidant combinations 
(vitamin A, vitamin E, selenium) have shown some efficacy for 
improving pain in chronic pancreatitis. Transcranial magnetic 
stimulation has been shown in preliminary studies to improve 
the pain of chronic pancreatitis through neuron depolariza
tion, but this modality is not ~~~dely available. Celiac plexus 
blockade (using corticosteroids) or neurolysis (using ethanol) 
can be performed percutaneously or via EUS, but any relief 
fi:om this procedure tends to be short lived. It is generally rec
ommended that this therapy be tried once in patients with 
severe pain from ctu·onic pancreatitis. 
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Surgical management of chronic pancreatitis is reserved 
for patients in whom conventional medical management is 
unsuccessfuL .Surgical management is categorized into oper
ative resection (pancreaticoduoqenectomy or distal pancrea
tectomy) and drainage procedures (lateral pancreaticoje
junostomy), and the choice of surgery is dependent on the 
clinical situation. Patients with obstruction of the pancreatic 
duct are more likely to be considered candidates for drainage 
procedures. Total pancreatectomy is rarely performed for 
chronic pancreatitis because it renders patients insulin 
dependent and does not always control pain. Total pancrea- ~ 

tectomy with autologous islet cell t:railsplantation is increas-
ingly being used, but its long-term benefit for pain control 
and insulin independence is unknown. 

KEY POINTS . · · ·: . . . . ." , 

• The hallmark symptom of chronic pancreatitis is 
abdominal pain, which is accompanied by varying 
degrees of exocrine and endoc~ne insufficiency. 

• There is no gold standard diagnostic test for chronic 
pancreatitis, but typical findings on cross-sectional 
imaging include p~creatic calcifi.cations, ductal 
clilatation, parenchymal atrophy, and/or focal inflam
matory masses. 

• Management of chronic pancreatitis includes counsel
ing to avoid alcohol and tobacco, pain control, pan
creatic enzyme supplementation to. treat malabsorp
tion, a!'J.d insulin treatment of diabetes mellitus if and 
when it occurs. 

• Surgical therapies for chronic pancreatitis should be 
reserved for patients in whom all medical manage
ment strategies have been exhausted. 

Pancreatic Adenocarcinoma 
Pancreatic adenocarcinoma is one of the deadliest malignan
cies; about 32,000 cases are identified each year. The 5-year 
survival rate of5% has not improved in decades, owing to the 
:1dvanced degree of disease at the time of diagnosis and the 
lack of effective treatments otl1cr than complete surgical 
resection. No current effective screening modality exists. 
Approximately 80% of newly diagnosed patients have ume
sectable disease at presentation. 

Age greater than 50 years is the most in1porrant risk fac
tor. Cigarette smoking and chronic pancreatitis increase d1e 
risk of disease 20-fold. Hereditary pancreatitis, caused by a 
mutation in the cationic trypsinogen gene, causes cancer in 
up to 40% of affected patients. The number of persons in the 
United States \\~th hereditary pancreatitis is estimated at 
1000. Intraductal papillary mucinous neoplasms, most com
monly affecting the main duct, are an important risk factor. 
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Clinical Presentation 
Most patients present with painless jaundice if the tumor is in 
the pancreatic ·head; pancreatic or biliary malignancy should 
be the leading differential diagnosis in patients older than 50 
years who present with this symptom. Patients often present 
with anorexia and weight loss. Up to 60% of patients will have 
new or worsening glucose intolerance at the time of diagno
sis secondary to the tumor affecting the insulin-producing 
islet cells. Pain, usually in the back, is present only if the tumor 
arises in the body and tail of the pancreas and a fleets the celiac 
ganglia. Acute pancreatitis is a less common presenting symp· 
tom of malignancy; however, any patient older than 50 years 
with idiopathic acute pancreatitis should undergo cross
sectional imaging to evaluate for a tumor. 

Physical examination most commonly discloses weight 
loss and jaw1dice. Rarely, Trousseau syndrome (migratory 
thrombophlebitis) or Courvoisier sign (palpable gallbladder 
due'to compression of the distal bile duct) is observed. 

Diagnosis and Staging 
Contrast-enhanced multi planar CT is 90% sensitive in detect
ing pancreatic malignancy, but lesions less than 2 em in d.iam
ett~r often cannot be visualized (Figure 16). EUS permits 

FIGURE 1 6. CT scan ot pancreatic adenocarcinoma, with a large mass in 
the head of the pancreas (arrow) 

Stage 

Localized disease 

Locally advanced disease 

Metastatic disease · 

Findings 

No vascular involvement of the 
ce liac axis or SMA; no 
extrapancreatic metastases 

Vascular invasion of the celiac axis or 
SMA; occlusion of the portai/SMV; 
no extrapancreatic metastases 

Extrapancreatic metastases 

SMA~ superior mesenteric artery; SMV ~ superior mesenteric vein 

Disorders of the Pancreas 
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more sensitive analysis of rumors less than 2 em and can facil
itate tissue sampling by fine-needle aspiration if the diagnosis 
is in question. CT also permits evaluation oflocal and regional 
spread. Common locations for vascular metastases include the 
portal and splenic veins, superior mesenteric artery, and celiac 
axis. Adenocarcinoma will most commonly metastasize to the 
liver through the portal vein, but lung and peritoneal involve
ment is also common. 

Diagnosis of adenocarcinoma is definitively made by tis
sue sampling. The modality depends on local expertise, and 
options include operative, percutaneous, or "EUS-guid~d 
tedmiques. In patients who have imaging that is characteris
tic of resectable pancreatic cancer, tissue sampling prior to 
potential curative resection is not required. CA 19-9 is a 
serum test that can support the diagnosis, but it is neither sen
sitive nor specific enough to reliably make the diagnosis. 

Staging is best accomplished with multiplanar CT (to 
evaluate vascular invasion and metastases) and EUS (if no 
obvious metastases are noted on CT). Table ll describes the 
staging, treatment, and prognosis of pancreatic adenocarci
noma. For further information on treatment of pancreatic 
cancer, see MKSAP 16 Hematology and Oncology. 

KEY POINTS .· · . - . - - . . . 

• The 5-year survival rate of5% for pancreatic adeno
carcinoma has not improved in decades, owing to the 
advanced stage of disease at the time of diagnosis and 
the lack of effective treatments other than complete 
surgical resection. 

• Staging of pancreatic adenocarcinoma is best accom
plished with multiplanar CT (to evaluate vascular 
invasion and metastases) and endoscopic ultrasound 
(to further stage if there are no metastases on CT). 

Autoimmune Pancreatitis 
and lgG4 Disease 
Autoinlmune pancreatitis (AlP) is the pancreatic manifestation 
of a systemic fibroinflammatory disease that affects the pan
creas, bile <.lut.:t, ~ali vary glaHlb, 1 eL.ruveriLuneuul, and lymph 
nodes. Organs affected by AlP have a lymphoplasmacytic 

Treatment 

Surgical resection .combined with 
n~.ggQj.UR:i!.!\lt;,Qf<;i!~Jwvant 
~h.~m~~aJrlipJI:i.~rapy 

Neoadjuvant chemoradiotherapy, 
with restaging thereafter 

Palliative chemotherapy 

Prognosis 

20% survival at 5 years 

10 months 

6 months 

.-
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infiltrate rich in immunoglobulin IgG subclass 4 (IgG4 )-pos
itive cells, and the inflammatory process responds to corticos
teroid therapy. The systemic disease of which AlP is a n1an.i.
festation has been called IgG4-associated systemic disease. 

AlP is rare; in Japan, where most cases of AlP have been 
described, the prevalence is estimated to be 0.82 pe1 
100,000 persons. Men are nearly twiceas ~ely as women to 
develop AlP, and the average age of onset- is in the fifth 
decade of life. The pathogenesis of AlP is unknown, but it 
almost certainly reflects an immune-mediated process. AlP 
has been linked to other autoimmune conditions such as 
Sjogren syndrome, retroperitoneal fibrosis, and primary 
sckros.i.ng cholangitis. The biliary involvement in IgG4-asso
ciated Systemic disease has recently been called IgG4-associ
ated cholangitis and may resemble cholangiocarcinoma or 
primary sclerosing cholangitis. 

Idiopathic duct-centric chronic pancreatitis, or type II 
autoimmune pancreatitis, is a ne\vly described entity not 
related to IgG4 cell deposition. Mtected patients tend to be 
younger and male, and they often have inflammatory bowel 
disease. 

Clinical Presentati:on and··Diagnosis 
Patients with AlP most commonly present with painless 
obstructive jaundice. Very rarely, patients may present with 
typical acute pancreatitis. Patients can also present with a pan
creatic mass found incidentally on cross-sectional imaging. It 
is essential that pancreatic adenocarcinoma be excluded prior 
to diagnosing AlP. The most commonly involved extrapan
creatic organ is the biliary tree, where distal biliary involve
ment mimics a pancreatic-cancer-related stricture. 

Characteristic cross-sectional imaging demonstrates dif
fusely enlarged pancreatic parenchyma, forming a "sausage
shaped" gland with featureless borders (Figure 17). Increased 

FIGURE 17. CT scan demonstrating autoimmune pancreatitis with the 
classic "sausage·shaped" pancreas (arrows) 
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numbers of circulating immunoglobulins, specifically IgG4, 
are a hallmark of the disease. Making the diagnosis generally 
requires diagnostil: panmatic histology or the finding of 
greater than or equal to ten IgG4-positive cells per high
power field on immunostai..tl of lymphoplasmacytic .infiltrate 
with sturifurm fibrosis. Definitive diagnosis often requires a 
combination of imaging, histopathology1 and serology. 

Treatment 
Corticosteroids are the cornerstone of treatment for AlP. 
Between 30% and 40% of patients will have clinical or radi
ographic relapse following prolonged treatment with corti
costeroids, and retreatment with a second prolonged course is 
required. Patients with relapse after a second prolonged course 
of corticosteroids may require chronic prednisone therapy or 
another agent such as azathioprine or 6-mercaptopurine_ 

KEY POINTS . , - . ·. · . . . . .~ · 

• Autoimmune pancreatitis is a chronic .inflammatory 
disease charaCterized by an IgG4lymphoplasmacytic 
infiltrate that may affect other organs such as the bil
iary tree, salivary glands, retroperitoneum, and lymph 
nodes. 

• Corticosteroids are the cornerstone of treatment for 
autoimmur:e pancreatitis. 

Cystic 'Neoplasms 
of the Pancreas 
The incidence of pancreatic cystic .neoplasms is increasing 
owing to incidental detection by cross-sectional imaging. The 
prevalence of pancreatic cysts may be as high as 20% in the 
population; however, mal.i.gnant cystic neoplasms represent 
only l% of all pancreatic adenocarcinoma. Pancreatic cystic 
neoplasms are associated with von Rippel-Lindau disease. 

Intraductal papillary mucinous neoplasms (IPMN) are 
the most common cystic neoplasms of the pancreas. These 
lesions involve the main duct, the ductal side braches, or a 
combination of the two (Figure ~8). Main- and combined
duct IPMNs have the highest malignant potential and should 
be resected. Side-branch IPMNs do not require resection as 
long <~s they are. kss than 3 em in diameLer, do not connect 

FIGURE 18. Magnetic resonance cholangiopancreatography demonstrat· 
ing main·duct intraductal papillary mucinous neoplasm in the pancreatic tail 
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with the main duct, do not cause symptoms such as pancre
atitis, and do not have· worrisome features on imaging such as 
nodularity or a thickened cyst wall. 

Mucinous cystadenoma and cystadenocarcinoma are 
less common than IPMN. They are typically located in the 
body and tail of the pancreas and are defined histologically 
by the presence of ovarian stroma. The rate of transforma
tion to malignancy is likely low, but operative resection is 
recommended for these lesions. These are usually diagnosed 
via sampling performed during BUS. Serous cystadenomas 
are benign neoplasms of the pancreas that can grow large 
enough to cause localized obstruction. The morphologic 1 

features of microcysts and a central scar are pathognomonic 
for a serous cystadenoma. Pancreatic pseudocysts result 
from direct ductal injury to the pancreas and should be 
resected or drained only if they cause localized symptoms or 
become infected. 

Differentiation of these cystic lesions is usually made with 
sampling of the cysti~ contents using BUS. Cysts high in car
cinoembryonic antigen are typically IPMN or mucinous 
lesions (Table 12). 

KEY POINTS 

• The prevalence.ofpan'creatk cysts may be as· high as 
20% ill the popUlation; however, malignant cystic 
neoplasms represent only l% of all pancreatic adeno
carcinoma. 

• Differentiation of cystic lesions of the pancreas. is usu
ally rriade with sampling of the cystk contents using · 
endos~opic ultrasbi.uid. . · 

Lesion Carcinoembryonic Antigen 

Pseudocyst low 
IPMN High 

Mucinous cystadenoma d!tigh 

Serous cystadenoma Low 

IPMN =intraductal papillary mucinous neoplasm. 
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Pancreatic Neuroendocrine 
Tumors 
Pana-eatk neuroendocrine Uirn~rs· (islet· cell tumors) arise 
from pa,ncreatic endocrine ~\i.e: and .can cause h.otmonal 
·hypersecretion. Neur.oendocrille tumors, however, can arise 
from other regions of the gastrointestinal system, and many 
of these tumOrs do ·not ·cause hormo~al hypersecretion 
(known M no~ctioning tumors). These tumors are associ
ated with multiple endocrine neoplasia type l and . von 
Rippel-Lindau disease. . 

Table 13 describes the types and clinical features ofpah
creatic neuroendocrine tumors. The most common: pancre
atic m;ur.oendo<;rine tumor is a gastrinoma, which causes 
exc.essive gastrin production leading to increased nun1ber !llld 
activity of parietal cells with subsequent marked oversecretion 
of acid, .All.localized gastlfuomas shouid be resected. 
Metastatic gastrinomas should be treated with acid suppres
sion and octreotide to suppress diarrhea. 

Other pancreatic neuroendocrine tumors include insuli
n6mas (Figure 19), glucagonomas, and vasoactive intestinal 
polypeptide-secreting tumors (known a~ VIPomas). All 
shot.ild be removed operatively. Insulinomas are the least 
likely to metastasize, but associated hypoglycemia often 
necessitates their removal. Neuroendocrine tumors are often 
best localized using. BUS ~r pentetreotide scintigraphy 
( octreotide scanning); howtver, insulinomas will generally 
not be seen with scintigraphy because they do not produce 
adequate numbers of somatostatin receptors. BUS has an 
approximately 90% detection rate for insulinomas. 

Amylase 

High 

Low 

Variable 

Low 

CA 19-9 

tew 

Low 

Variable 

Variable 

Tumor Type Hormone Symptoms Criteria for Diagnosis 

GasWqoma 

lnsulinoma 

VI Pam a 

Glucagonoma 

Gastrin 

Insulin 

Vasoactive intestinal 
peptide 

Glucagon 

MEN-1 =multiple endocrine neoplasia type I; VIP= vasoactive intestinal peptide, 

P~~tic'ulcers, Cii~rifMa, esopn;a'§ltfs 
(Z5llii'\'ger"EIIis6nsyndrome) 

Hypoglycemia; associated with 
MEN-1 

Watery diarrhea, hypokalemia, 
hypochlorhydria ~Vern~r"Morrison 
synarome) ·· 

Dermatitis (necrolytic migratory 
erythema), diabetes mellitus 

E tv~te'diferiJih·gasHiri;>moo 
pg/mL ( 1000 ng/L), secretin 
sfiirrul atio ri 'test 

Inappropriately high insulin level 
during· hypoglycemia 

Elev<)te'~:hefurrrVIP lev(!l>7? pg/rT)L 
{75 ng/L) · 

Elevated serum glucagon > 1000 
pg/mL (1000 ng/L) 

29 



Di~orders of the Small and Large Bowel 

FIGURE 19. Contrast-enhanced a scan demonstrating insulinoma in the 
pancreatic head (arro~ 

In patients with metastatic disease, limited ·treatment 
options are available. Treatment options are chemotherapy, 
hepatic artery embolization, or radiolabeled somatostatin 
analogues such as octreotide or lanreotide. 

KEV POINTS · - . · 

• Pancreatic neuroendocrine tumors (islet cell tumors) 
arise from pancreatic endocrine tissue and can cause 
hormonal hypersecretion. 

o Endoscopic ultrasound has an approximately 90% 
detection rate for insulinomas. 

Disorders of the Small 
and Large Bowel 
Diarrhea 
Characterization 
Diarrhea is defined as an increase in fi·cqnc:n y or liquiiliLy of 
sto I or~ stool weight grcarcr rhan 200 g;'d. Diarrhe.::t may 
be classified by duration (acme, <14 days; subacute., 11 days-
4 weeks; chronic, >4 weeks) or by specific features (osmotic, 
secretory, inflammatory, or malabsorptive ). 

Osmotic and secretory diarrhea can often be distin· 
guished by clinical history. Patients with osmotic diarrhea 
often have stool volumes ofless than 1 L/ d and have cessation 
of stooling when they are fasting; d10se vvi th secretory diarrhea 
may pass l.icers of stool daily, causing severe dehydration and 
electrolyte: diswrbances , with persistent stooling despite fast
ing. If it is not evident by the clinical presentation, a stool 
osmotic gap can be used to distinguish becween secretory and 
osmotic diarrhea. 
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The stool osmotic gap calculation is: 

290 - 2 x [stool sodium + stool potassium] 

A gap less than 50 mOsm/kg (50 mmol/kg) indicates 
secretory diarrhea; a gap greater than 100 mOsm/kg (100 
mmol/kg) suggests osmotic diarrhea. 

Inflammatory diarrhea is often but not always character
ized by blood or mucus in the stool. Malabsorptive diarrhea 
is the loss of fut, carbohydrates, or protein in the stool sec
ondary to an underlying disease (see Malabsorption). Some 
ciisr.ases, such as Crohn disease or celiac disease, may cause a 
combination of these categories of diarrhea. 

Evaluation and Management 
Acute diarrhea is most commonly caused by infectious 
pathogens and is often self-limited. See MKSAP 16 Infectious 
Disease for a discussion of infectious diarrhea. Evaluation is nec
essary only in patients with the clinical and demographic charac
teristics described in Table 14. Adequate oral fluid resuscitation 
is necessary to avoid dehydration in patients with acute diarrhea. 

The causes and evaluation of chronic diarrhea are 
broad (Table 15). Diagnosis relies on a careful assessment 
of the patient history. Key clinical features include travel, 
medicatioi1s, surgical history, family history, types of foods 
regularly ingested, stool timing and characterization, and 
the presence of associated features such as weight loss, joint 
pains, skin lesions, or fevers. The evaluation for chronic 
diarrhea is stepwise and often involves a combination of 
stool studies (cultures, fecal fut quantification), endoscopic 
evaluation (upper endoscopy with small-bowel biopsies and 
cultures, colonoscopy with terminal ileal examination and 
random biopsies), and radiographic images of the pancreas 
and small bowel. Any time a patient is referred for an endo
scopic evaluation for diarrhea, biopsies should be obtained 
from the duodenum and colon, even if they appear endo
scopically normal, to evaluate for conditions such as celiac 
disease and microscopic colitis, respectively. Other tests, 
such as breath testing (for lactose, fructose, or sucrose) or 

Bloody stools 

Fever 88.5 oc (1 01.3 °F) 

Significant abdon"iinal pain 

Severe diarrhea leading to volume depletion 

Inflammatory bowel disease 

Recent antibiotic use 

Elderly patients 

Hospitalized patients 

Pregnant wortfen 

lmmunocompromised patients 

Food handlers ' 
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Disorders of the Small and Large Bowel 

• Diarrhea can be cate~orized as osmotic, secretory, 
inflammatory, or malabsorptive. 

evaluation of secretagogues (serum levels of gastrin, calci
tonin, vasoactive intestinal peptide, tryptase, and urine 5-
hydroxyindoleacetic acid), are indicated only in the setting 
of suggestive clinical features. 

The evaluation and management of acute and chronic 
diarrhea are described in Figure 20. 

• Adequate oral fluid resuscitation is necessary to avoid 
dehydration ill patieJitS with acute diarrhea. 

KEY POINTS 

• Acute diarrhea typically lasts less than 2 weeks; 
chrori.k diarrhea lasts longer than 4 weeks. 

Malabsorption 
Types 
Malabsorption is the generalized loss of nutrients, fat, carbo
hydrate, or protein in the digestive tract. 

'\1'4HU.IJJ 'iS •. Causes and Evaluat!on of Chronic Diarrhea · . -- ·- . : · .- · : · . · ·.: · • - . 

Disorder 

lnflamrri~tory bovyel disease 
UICerath/e colitis 
Crohn disease 

Mi~9.S'e'opic'colit'is 

Celiac disease 

small ihte5titral 
bacterial overgrowth 

Carbohydrate malabsorption 

Pancreatic insuffiCiency 

Bile acid malabsorption 

Bile acid deficiency 

Ischemia 

Radiation enteropathy/ 
proctopathy 

Irritable bowel syndrome 

Eosinophilic enteritis 

Whipple disease 

Iatrogenic 

Factitious diarrhea 

Diagnosis 

COIIilf\'osco~Y''IiV'i'ffi'b{bpsies 

lleocolonoscopy·.with.biopsies, slnaiJ:•bowel 
imaging· (SBFT, CTE, MRE) 

Colono5copy wtth'bibpSii!s 

Serologies (tTG lgA), upper endoscopy with 
small-bowel biopsies 

Upper endoscopy with sm<}ll-bowel.cultutes, 
hydrogen breathtesting 

Detailed history, hydrogen breath testing, 
stool osmotic gap, avoidance trial 

Features of chronic pancreatitis on imaging 
{a, EUS, MRCP), 48 ,'l:o •72~hour fe~al fat 
quaintitii!tien, pancre.crtic function tests 

Compatible history, clinical response to 
cholestyramine 

Compatibfe history, steatorrhea, response to 
medium-chain triglyceride diet 

Colonoscopy with biopsies (for colonic 
ischemia), duplex ultrasound or MRA (for 
chronic mesenteric ischemia) 

Compatible history, small-bowel imaging, 
colonoscopy with. biopsies 

Compatible history, fulfills Rome criteria, 
exclude other diseases 

' 

EQsinophilia on·small-bowel biopsies (for 
mucosal-based disease) or full-thickness bowel 
biopsy (for submucosal- or serosal-based 
disease) 

Small-bowel biopsies showing PAS+ 
macrophages that are acid-fast negative, 
polymerase chain reaction on any biopsied 
affected tissue 

Detailed history and review of chart 

Diagnosis of exclusion 

Clues or Risk Fadors 

Blo¢gy;qiarrheaA~o~srnu,~ 

Weight loss; abdominal pain, perianal disease 

Secretory;diarrhea' 

Extra intestinal features, family history 

Bloating,-excess flatl'ls, malabsorption 

Bloating, excess flatus 

Known pancreatic disease/resection, 
weight loss 

Terminal ileal resection (<100 em) 

Terminal ileal resection(> 100 em) 

Low-flow states, cardiovascular risk factors 

Any previous radiation to abdomen or pelvis 

Symptoms relieved after a bowel movement 

At6pidhistbry; peripheral eosinophilia·(nof 
required) 

Arthralgia, lymphadenopathy, neurologiC 
symptoms 

New medications, initiation of enteral 
nutrition 

Often high volume and frequency, bulimia, 
anorexia, weight loss, stool osmolality and 
osmolar gaps may be helpful (>50 mOsrnlkg 
[50 mmol/kg]),stool magnesium >90 meq/L 
may be diagnostic 

CT£ = computed tomography enterogrophy; EUS = endoscopic ultrasound; MRA = magnetic resonance angiography; MRCP = magnetic resonance cholangiopancreatography; MRE = mag
netic resonance enterography; PAS = periodic acid-Schiff; SBFT =small-bowel follow-through; tTG = tissue transglutaminase antibody. 

•' 
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. s!ool·~.l~res 
C. 'diffiGile 

C<if.~.bl)~~r'a'tef 
Sugar·alwhols 

Magnesium· · 

Dietary review 
Medkation review 

B r eatli testing 
Laxative screen 

Chronic 
(>4weeks) 

l nfecll~n's' 
Neuroeil'ii:Otr~ne 

Bile adds 
Moti'lity 

Struci:ur~l'dl~ease 

stooh:ultures 
lindoscopy . 

se(retagogoes · 
Clilolest}ira·min'e 

. r8&·'· 
-Mfrt:qscoplc colitis 

ls~bemia · 
lrifi!Cthin 

. Colonoscopy 
Intestinal imagi!\9 

C.elh~£-disease 
. SIB0 

Pancreatic disease 
la!itose 

Shor,Hrowei 

Celiac serologies 
Endoscopy 

Pancreatic imaging 
Breath t~ing 

72-hour fecal fat 

F I G U R E 2 0. Evaluation of diarrhea. C. diffidle = Clostridium difficile, IBD = inflammatory bowel disease; SIBO = small intestinal bacterial overgrowth. 

Patients with fat malabsorption (steatorrhea) present 
with diarrhea and weight loss as the predominant features. To 
document steatorrhea, patients should undergo quantitative 
fecal fat collection for 48 to 72 hours, with fat intake of I 00 
g/ d for several days before and during the stool collection. 
After steatorrhea has been documented, the cause must be 
determined. Fat malabsorption is most often caused by pan
creatic insufficiency or small-bowel diseases such as celiac dis
ease, autoimmune enteropathy, or small intestinal bacterial 
overgrowth. Abdominal imaging of the pancreas and upper 
endoswpy with small-bawd biopsies and cultures are usually 
performed. 

Patients with carbohydrate malabsorption present with 
diarrhea, bloating, and excess flatus but no weight loss. 
Lactose is the most commonly malabsorbed carbohydrate, 
but malabsorption of fructose and sucrose also occurs. 
Hydrogen breath testing can confirm malabsorption, which 
should be correlated with clinical symptoms during the test. 
This is because some patients may have detectable carbohy
drate malabsorption without clinical intolerance, in which 
case further evaluation into the cause of clinlcal symptoms 
would be required. 

Protein malabsorption presents with diarrhea, edema, 
ascites, and anasarca. Protein malabsorption usually occurs 
along with malabsorption of other nutrients; it is unusual for 
it to occur in isolation. To document protein malabsorption, 
a stool a.1-antitrypsin clearance test should be performed . 

.. 

When protein malabsorption is verified, the underlying cause 
should be evaluated and managed. Causes of protein malab
sorption indude but are noc limited to Clortridium difficile 
infection, inflammatory bowel disease, celiac disease, Whipple 
disease, amyloidosis, constrictive pericarditis, lymphangiecta
sia, and lymphatic obstruction. 

Malabsorption Syndromes 

Celiac Disease 
Celiac disease is <1!1 immunologic response to die~ary gliadins 
in patients who are genetically at risk as deemed by the pres
ence of HLA-DQ2 or HLA-DQB. Celiac disease is thought 
to affect nearly 1% of individuals in the United States. The 
typical features of celiac disease are diarrhea, bloating, and 
weight loss, but extraintestinal manifestations of celiac disease 
are increasingly being seen (Table 16 ). 

The best serologic test to screen for celiac disease is the 
, tissue transglutaminase (tTG) lgA antibody, but the sensitiv

ity (69%-93%) and specificity (96%-100%) vary significantly 
among laboratories. IgA~based tTG testing may result in false 
negatives in the small proportion ( <5%) of patients who have 
selective IgA deficiency; however, it is more useful for screen
ing than an IgG-based tTG, which has poor sensitivity in 
non-IgA-ddicient patients. Any patient with a positive sero
logic test or clinical features of celiac disease despite negative 
serologic tests should undergo small-bowel biopsies. 

( 



) 

J 

Disorders of the Small and Large Bowel 
---·~--·---·----------·-----------------

'O'A~!l.f: 15. Extraintestinal Manifestations of Cellae 
Disease 

category 

Hematologic 

Musculoskeletal 

Neurologic 

Reproductive 

Skin 

Renal 

Other 

Examples 

Anerol'a.(low iron, vitamin H1zr folate), 
fu!]ctional, asplenia (Howell-Jolly bodies) 

Osteopenia/osteoporosis, osteomalacia, 
arthropathy 

Seizures: pe.ripheral neuropathy, ataxia 

Infertility, re~urrent miscarriages 

Derm.a~iti$'heFp~tiformis 

Glomerular lgA deposition 

Ehaniel defects, abnormalliverchemistry 
. tests, vitamincdefidentstates 

Testing of HLA status is not routinely recommended 
because 30% to 40% of the general population has HLA
DQ2 or HLA-DQ8 positivity. However, HLA testing could 
be considered in patients with nondiagnostic histology or 
negative serologic markers. It may also be considered in. 
patients who are following a gluten-free diet before diagno
sis and who refuse to reintroduce gluten to undergo testing. 

All patients with celiac disease should adhere to a gluten
free diet by avoiding wheat, barley, and rye. Because of cross
contamination with other cereal grains, oats should be 
avoided for the first year and should only be introduced if the 
pati~nt is d.oing well c;linically. In pal;ienrs whose symptoms 
are recurrent or do not respond to a gluten-free diet, gluten 
ingestion (either surreptitious or inadvertent) is the most 
likely explanation. Associated conditions that may account for 
recurrent diarrhea are microscopic colitis (70-fold increased 
risk), lactose malabsorption, small intestinal bacterial over
growth, pancreatic insufficiency, inflammatory bowel disease, 
refractory celiac disease, or enteropathy-associated T-celllym
phoma. Disorders associated with celiac disease include Down 
syndrome, type 1 diabetes mellitus, juvenile rheumatoid 
arthritis, thyroid disease, and autoimmune liver conditions. 

Patients with celiac disease should undergo baseline 
bone densitometry, evaluation of vitamin and mineral levels, 
and vaccination against encapsulated organisms. 

Small Intestinal Bacterial Overgrowth 
Small intestinal bacterial overgrowth (SIBO) is an excess 
number(>105 organisms/mL) and alteration in type (resem
bling colonic flora) of bacteria cultured from the small intes
tine. Digestive enzymes and intestinal motility normally limit 
the growth of excessive bacteria, but SIBO can occur in con
ditions in which these functions are disrupted (Table 17). , 
Clinical features of SIBO are diarrhea, bloating, and weight 
loss. Patients may have a combination of fat, protein, or car
bohydrate malabsorption. In addition to nutritional deficien
cies that may be noted on laboratory testing, patients may 
have macrocytosis secondary to vitamin B12 deficiency (due to 

T~Bu; 11. Risk Factors for Small Intestinal Bacterial 
Overgrowth 

category 

Dysmotllity 

Altered gastric 
acid 

Structural 

Altered 
anatomy 

Exan~ples 

~l~;w&'ili\la, inf~ft~~pS'eV'do
oQstruction; · <itit:liln,.affi.l~:f:ie'l!Ji:'iij~athy, 
a~lltflfd'Bsls, syst~fflte1ilyopattties 

Achlorhydria, gastric resection, 
pharmacologic acid suppression 

Sm:!ltr~lloWiitlliiCitares (N8'.A1~s~ crotin 
disease, · srriall~bowel .. 

Resected ileocecal valve, blind loops, 
afferent limbs, any intestinal bypass, 
short:bowel syndrome 

Others /.>i~l1;tr:fl!in~~~ irri~,;Jh'¢;'~efi~re'nty, celiatl 
d1~~e, pi/if'G'~~tll:~lii!&lfrCI~ricy, dtf.lmsis 

Reprinted with perrnlsslon lrom OllkowkzAC, Lacy llf, Le\llne GM. Small intestinal bac
terial overgrowth: J comprehensive rl!\llew. Ga\1roenlerol Hcpatol 2001;3(2):112-122. 
Copyright 2007, Mlnennlum Medicill PubliShing. InC. 

bacterial consumption of the vitamin as well as the premature 
cleavage from intrinsic factor). Folate levels may be elevated 
owing to production from intestinal bacteria. The diagnosis 
of SIBO can be established with hydrogen breath testing 
(often with lactulose as a substrate) showing an early peak of 
hydrogen production due to fermentation of the carbohy
drate by small intestinal bacteria. Results of hydrogen breath 
testing can be affected by rapid intestinal transit (false posi
tives) and recent antibiotic use (false negatives). The diagno
sis can also be established by upper endoscopy with small
bowel cultures that disclose greater than 105 organisms/mL 
of aerobes and anaerobes. Although patients may have clini
cal improvement with a single course of antibiotic therapy, 
many patients will require rotating antibiotics that may 
include amoxicillin-davulanate, fluoroquinolones, tetracy
cline derivatives, metronidazole, or rifaximin. Lactose avoid
ance can be used as adjunctive therapy. 

Short-Bowel Syndrome 
Short-bowel syndrome is defined as the presence ofless than 
200 em of remaining small bowel (normal is 600 em) and 
usually follows massive resection of intestine. The most com
mon causes of short-bowel syndrome in adults are Crohn dis
ease, ischemia, volvulus, trauma, and certain tumors 
(desmoids). Other causes of intestinal failure in adults include 
intestinal motility disorders and radiation enteritis. 

Critical to the ability to adapt afi:er significant small
bowel resection is whether the colon remains in continuity 
with the small bowel. Over time, the colon can compensate 
by absorbing increasing amounts of water and electrolytes, 
and calories from carbohydrate malabsorption can be 
reclaimed when colonic bacteria ferment these maldigested 
products. Gastric acid suppression and electrolyte monitoring 
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are critical; in the early postoperative period, there is a surge 
of gastric acid secretion that can worsen diarrhea, because of 
the inactivation of pancreatic digestive enzymes from the 
high-acid state. Although oral rehydration and antidiarrheal 
agents are used in these patients, many will require parenteral 
nutrition. Enteral nutrition is encouraged to stimulate bowel 
adaptation, even if parenteral nutrition is required. Long
term complications include catheter-related infections, liver 
disease, · SIBO, and micronutrient deficiencies. Intestinal 
transplantation is performed at selective centers, mostly in 
children. The role of growth factors to promote bowel adap
tation is being studied. 

Lactose Malabsorption 

KEY POINTS 

• Malabsorptio~ is the gene.riilized loss of nutrients, fat, 
carbohydrate, or protein in the digestive tract;. 

• The typical features of celiac disease are diarrhea, 
bloating, and weight loss, but extraintestinal manifes
tations of celiac disease are increasingly being seen. 

• Treatment for celiac disease consists of a gluten-free 
diet; ba$-6linlb:6,n~ densitomctri'and evah.)ation of 
vitamin and mineral levels are recommended. 

• Patients with lactose malabsorpti'6n tend to have 
osmotic diarrhea, bloating, and excess flatus, but 
weight loss and gastrointestinal bleeding are hot 
present. 

Although lactose intolerance is commonly reported, the true 
prevalence of lactose malabsorption and intolerance is not 
known. Certain ethnic groups (black, American Indian, I Inflammatory Bowel Disease 
Hispanic, and Asian) are at increased risk for primary lactase 
deficiency. There are insufficient data to support the belief 
that lactose malabsorption increases with advancing age; pop
ulation-based studies are needed to answer this question more 
definitively. Lactose malabsorption may also occur after any 
process that affects the small-bowel mucosa (because lactase 
resides on the brush border), such as celiac disease, Crohn 
disease, radiation enteritis, and small-bowel resection. 
Gastroenteritis may cause self-limited lactose malabsorption. 

Inflammatory bowel disease consists primarily of Crohn dis
ease and ulcerative colitis. However, as better diagnostic and 
genetic approaches evolve, evidence suggests that additional 
subtypes of inflammatory bowel disease may exist. Most 

1 
patients have distinct features of either Crohn disease or ulcer
ative colitis, but approximately 5% to 10% have features of 
both diseases (known as indeterminate colitis). 

Crohn disease and ulcerative colitis are most commonly 

Most patients with lactose malabsorption report osmotic 
diarrhea, bloating, and excess flatus. Weight loss and gas
trointestinal bleeding are not expected; if present, they may 
point to an underlying diagnosis causing secondary lactase , 
deficiency. The diagnosis can be supported by hydrogen . ' 

, diagnosed in the second or third decade of life but may occur 
at any age. There may be a second peak in incidence in the 
seventh and eighth decades of life. There is no gender pre
dominance, and approximately l. 5 million Americans have 
these diseases. 

breath testing with lactose as the substrate. An increase in Risk Factors 
breath hydrogen greater than 20 parts per rnillion (which ' Both Crohn disease and ulcerative colitis are believed to be 
results from colonic bacteria breaking down the unabsorbed , caused by a combination of genetic alterations, immune sys· 
carbohydrate) indicates lactose malabsorption; if symptoms 1 tern dysregulation, and environmental triggers. Ashkenazi 
are also reproduced during the test, a diagnosis oflactose mal- (Eastern European) Jewish descendants have a higher preva-
absorption with intolerance is supported. !ence of inflammatory bowel disease than other ethnic or reli-

Traditional management has consisted oflactose avoid- gious groups, likely based on genetic similarities within this 
ance, but this can lead to inadequate intake of calcium and relatively small group. Genetic determinants predisposing to 
vitamin D. Evidence suggests that patients with documented inflammatory bowel disease are much more common than 
lactose malabsorption can ingest 12 g of lactose (equivalent the occurrence of the disease, implicating environmental trig-
to l cup of milk) with few, if any, symptoms. Also, ingesting gers as probable important factors for disease expression. 
lactose throughout the day rather than in large boluses helps The second part of the triad leading to inflammatory 
with tolerance, as does ingesting lactose with other food bowel disease is dysregulation of the immune system. A sim-
products. Certain dairy products such as yogurt may be bet- plified paradigm has attributed Crohn disease to an abnormal 
ter tolerated by patients with lactose malabsorption, because CD4+ T-ceU T-helper l (Thl) response, whereas ulcerative 
yogurt is emptied from the stomach at a slower rate than colitis is believed to be predominantly a CD4+ T-ceU Th2 
milk, which allows for more controlled digestion and response. The importance of the T-helper cell Thl7 has 
absorption. Yogurt may also contain lactase as a result of the recently been identified to be associated with Crohn disease. 
bacterial cultures that are present. Although patients may There is significant crossover between multiple immuno-
report benefit from the use oflactase enzyme supplementa- logic pathways, v.~th production of inflammatory cytokines 
tion, the amount and dosing pattern of such supplements leading to mucosal and/or structural damage being the 
are nor well described. 1 common endpoint. 
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It is likely that multiple environmental exposures con- Abdominal pain is an unusual manifestation of ulcerative CJ 
tribute to Crohn disease or ulcerative colitis. Putative agents colitis and suggests a complication such as toxic megacolon or 
include infections, antibiotics, NSAIDs, and other medica- perforation. Toxic megacolon is the most severe complication 
tions. Smoking is a risk factor for Crohn disease, whereas the associated with ulcerative colitis; it is associated with a 40% 
cessation of smoking appears to be a risk factor for new diag- ' mortality rate in patients undergoing emergency colectomy 
noses of ulcerative colitis in some older patients. An interest- ' after a perforation has occurred (compared with 2% without 
ing north-south gradient of higher to lower prevalence of a perforation). Most patients With toxic megacolon related to 
it}flammatory bowel disease has been reported both in the ulcerative colitis have at least 1 week of bloody diarrhea symp-
United ·States and France and in a similar pattern to other toms that are unresponsive to medical therapy. On examina-
immune-mediated disease (such as multiple sclerosis). tion, patients have tachycardia, fever, hypotension, decreased 
Inflammatory bowel disease is more prevalent in westernized or absent bowel sounds, and lower abdominal distention ant 
societies than in third-world countries and is overrepresented tenderness, often with peritoneal signs. On plain film radiog-
in higher socioeconomic groups. This geographic variation 1 raphy, the transverse colon is most affected, with dilatation 
supports the hypothesis that environmental or lifestyle factors j . e~ceeding 6 em. About 50% of patients with toxic megacolon 
may be important in the pathogenesis of Crohn disease and 1 may improve with medical therapy (bowel rest, intravenous 
ulcerative colitis. ! corticosteroids, antibiotics, and fluids); however, progressive 

abdominal distention and tenderness with hemodynamic 

Clinical Manifestations instability are indications for immediate surgery. CJ 
Althou,gh ulcerative colitis and Crohn disease both are char~ ' 
acterized by bowel inflammation, the clinical manifestations 
of these diseases can be very different: Ulcerative colitis causes 1 

mucosal inflammation isolated to the colon, and Crohn dis
ease causes transmural bowel wall inflammation that may 
affect the entire gastroenterologic tract from the mouth to 
the anus. Symptoms vary widely in severity and are directly 
related to the extent of bowel involvement and the complica
tions that can develop. Inflammatory bowel disease may be 
mild, causing only occasional symptoms, or severe, causing 
significant impact on quality of life. 

Ulcerative Colitis 
Patients with ulcerative colitis almost always have a sense of 
bowel urgency due to rectal inflammation. Frequent watery 
bowel movements are typical, and bleeding occurs with more 
severe inflammation. The onset of ulcerative colitis is typically 
acute, and patients often remember when symptoms first 
started. 

Ulcerative colitis almost always starts at the rectum and ' 
involves a varying length of colon. It may be limited to the 
rectum (proctitis), extend from the rectum to the sigmoid or 
descending colon (left-sided colitis), or continue proximal to 
the splenic flexure to include the entire colon (extensive coli-
tis or pancolitis). Typical endoscopic findings of ulcerative 
colitis are a continuous pattern of inflammation with varying 1 

severity of mucosal granularity, edema, loss of the normal vas
cular pattern, friability, and ulceration. A diffuse pattern of 
microulcerations is commonly seen, and frank ulcers are atyp
ical. The transition from abnormal to normal tissue is usually 
abrupt, with a very clear line of demarcation. Pscudopo!yps 
(inflammatory polyps) may be seen in patients with long
standing disease, sometimes with hWldreds throughout the 
colon. If a stricture develops in a patient with ulcerative coli
tis, this suggests either the wrong diagnosis or malignancy. 

Crohn Disease 
Crohn disease has variable manifestations and is typically 
more indolent in onset. Most patients recall gradually feeling 
worse over time, sometimes with nonspecific symptoms. One 
third to on~ half of patients have disease that involves both the 
small bowel and colon. About one third have disease confined 
to the small bowel (most often the terminal ileum), and 
approximately 20% have isolated colonic disease. Upper gas
trointestinal tract involvement is less common ( <10%) and is 
rarely present without lower gastrointestinal tract findings. 
Perianal disease (fissures, fistulas, abscesses) occurs in roughly 
one quarter of patients with Crohn disease. 

Symptoms depend on the location of the disease and CJ 
presence of complications such as strictures or fistulas. If the 
colon is predominantly affected, diarrhea and bleeding simi-
lar to ulcerative colitis may be the main symptoms. When the 
small bowel is involved or any stricturing is present, post
prandial pain and obstructive-type symptoms (pain, nausea, 
vomiting, bloating) may occur. Transmural disease may cause 
perforations, leading to acute symptoms of peritonitis or 
long-standing pain and/or fevers due to abscess or phlegmon 
formation. Fistulizing disease can lead to some of the most 
troublesome symptoms. Fistulas may occur around the anus 
(perianal fistulas), from bowel to bowel ( entero-entero fistu-
las), from the bowel to other organs ( enterovesicular or 
enterovaginal fistulas), or from the bowel to the skin ( entero
cutaneous fistulas). Symptoms from fistulas can range from 
occasional painless drainage to painful cycles of abscess for
mation followed by drainage. Cl 

Typical endoscopic findings of Crollll disease are a 
patchy pattern of inflammation with spared regions of nor
mal-appearing mucosa interspersed between abnormal 
regions ("skip lesions") . It is common for the rectum to 
be completely spared. Aphthoid ulcerations can range from 
a few millimeters to a few centimeters in diameter, and 
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stricturing of the bowel is not unusual. As with ulcerative 
colitis, pseudopolyps may be seen in the colon; however, if 
a cluster of polyps is noted, this may represent an internal 
orifice of a fistula. 

Extraintestinal Manifestations 
Crohn disease and ulcerative colitis can lead to manifcsta· 
tions outside of the bowel. Approximately 15% of patients 
experience some form of extraintestinal symptoms over the 
course of their disease. Ocular manifestations include epi· 
scleritis, iritis, or uveitis. Oral aphthou.~ ulcers are more com· 
mon in Crohn disease than ulcerative colitis but may occur 
in the latter. Rheumatologic diseases such as enteroparhic 
arthritis are fairly common; they are typically symmetric and 
can involve both large and small joints. Sacroilii tis and anky
losing spondylitis are associated with inflammatory bowel 
disease; patients with ankylosing spondylitis arc often IILA
B27 positive. The most common detmatologic manifesta· 
tions of inflammatory bowel disease are erythema nodosum 
(painful subcutaneous nodules most often seen on the 
extensor surface of the leg) and pyoderma gangrenosum 
(ulcers on the skin that can mimic cellulitis). Erythema 
nodosum and pyoderma gangrenosum associated with 
ulcerative colitis typically resolve with treatment of the 
undet:lying inflammatory bowel disease. Primary sclerosing 
cholangitis is more common in patients with ulcerative coli
tis; these patients may represent a distinct phenotype of dis
ease with a particularly high rate of colorectal cancer. Some 
extraintestinal symptoms track with the luminal disease 
activity ( cpisderitis, iritis, skin manifestations, and peripheral 
arthritis) and others are independent of disease activity 
(uveitis, axial arthritis, primary sclerosing cholangitis). 

Diagnosis 
Endoscopy with histopathology is the gold standard for the 
diagnosis of inflammatory bowel disease. Although other dis
eases such as acute infectious colitis, ischemia, or drug toxic
ity may have_ a similar endoscopic appearance, inflammatory 
bowel disease will invariably show chronic inflammatory 
changes and/or granuloma formation on biopsy. It can occa· 
sionally be very difficult to distinguish Crohn disease or ulcer
ative colitis from chronic infections (tuberculosis, Yersinia 
species) , NSAID-induced colitis, or small-bowel lymphoma. 
Cultures, NSAID avoidance, or serial studies with repeat 
biopsies may be necessary. If ulcerative colitis is suspected, a 
complete colonoscopy should be performed with inspection 
of the terminal ileum. If Crohn disease is suspected, both 
colonoscopy and upper endoscopy should be performed to 
determine the full extent of disease. Backwash ileitis refers to 
clistal ileal involvement with severe extensive ulcerative colitis 
and may be confused with ileocolonic Crohn disease. 

Radiographic imaging plays a key role in evaluating the 
small bowel in Crohn disease and in identifYing complica
tions of Crohn disease and ulcerative colitis. A small-bowel 

follow-through can reveal small-bowel Crohn disease that is 
out of the reach of upper endoscopy or colonoscopy and 
may demonstrate fistulas or strictures. cr enterography has 
recently gained a prominent role in evaluating Crohn disease 
because it ~ows better visualization of the extent and sever· 
ity of disease. cr enterography offers luminal images simi
lar to those of small-bowel follow-through but can also 
reveal extralurnlnal findings such as lymphadenopathy, 
mesenteric &r inflammation, or abscess/phlegmon. Patients 
with Crohn disease typical.ly have many imaging studies over 
the course of their disease; owing to concerns about exces
'si.ve radiation exposure leading to a possible increased risk ~ 
for malignancy1 magnetic resonance enterography has devel
oped increasing popularity. As radiologists gain experience 
with magnetic resonance enterography, the accuracy can be 
as good as that of CT emerography. Ultrasound is used 
more frequently in Europe and more often in children than 
in adults. Gastroenterologists in the United States are not 
trained in the use of transabdominal ultrasound as they are 
in European countries, and as patients with Crohn disease 
develop more complications over time, leading to distorted 
anatomy, ultrasound becomes more difficult ·to interpret. 
Small-bowel capsule endoscopy has · allowed for a better 
understanding of proximal small-bowel Crohn disease, but 
it should only be performed after ruling out strictures by one 
of the above radiographic· images because of concern about 
capsule retention. 

Serologic markers have been recently identified that are 
seen more often in patients with Crohn disease or ulcerative 
colitis compared with patients with nt in.fl:unmatory bowel 
disease. These mat:k.ers are related to antibodies agaillst micro· 
bial antigens or specific carbohydrates. A high percentage of 
patients with known Cwhn dise-ase or ulcerative colitis have 
these markers, but the accuracy is not high enough to be 
relied on without confirmatory endoscopy. Beeause these 
blood rests alone c:umot establish or rule out a diagnosis of 
in.flan.1matory bowel disease or clearly di fferentiate Crohn dis
ease from ulcerative colitis in patients with indeterminate coli
tis, their value for diagnosis is limited. However, the number 
and magnitude of identified serologic markers correlate with 
the risk of Crohn disease complications. Genetic markers are 
not currently clinically useful . Caution should be used when 
ordeting tests for serologic and genetic markers for diagnosis, 
because a false-positive result can lead to unnecessary testing 
and ll.igher insmancc premiums, and false negatives can lead 
to neglect of a proper evaluation. 

For dise:LSe Uares, stool studies (routine enteric fi1 
pathogens, ova and parasites, and C. difficile) should be per- Ll.l 
formed, because superimposed infections are not uncommon. 
C. difficilc is now well recognized as a cause of signifi ant 
morbidity and rnon:ality in palients with inflammatory bowel 
disease and is being reported more oJten in ambulatory 
patients without rccc.nt am:ibioric use. Patients with colitis 
(ulcerative colitis or Crohn colitis) whose disease becomes 
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refractory to corticoster?id therapy should undergo 
colonoscopy With· biopsies to evaluate for cytomegalovirus 
infection, which is found in up to 30% of patients undergo
ing colectomy. For obstructive symptoms, severe pain, or 
fever, three-dimensional imaging ( Cf or MRI) shoUld be 
performed to rule out complications. If there is no evidence 
of infection or complications requiring surgery, medical ther
apy should be initiated. CJ 

Treatment 
The treatment of Crohn disease and ulcerative colitis are sim
ilar but have slightly different approaches Within the same 
classes of medications. The available medical therapies and 
their indications and side effects are described in Table 18. 

Crohn Disease 
The standard treatment approach for Crohn disease has been 
to (l) initiate therapy with 5-aminosalicylate drugs at diag
nosis; (2) begin thiopurine therapy with azathioprine or 6-
mercaptopurine if a patient requires repeated courses of cor
ticosteroids; and (3) begin therapy with anti-tumor necrosis 
factor (anti-TNF) agents if these other therapies are ~suc
cessful (Figure 21}. This paradigm has been challenged by 
newer studies showing that 5-aminosalicylates have only min
imal efficacy in Crohn disease, and the success of treatment is 
significantly higher when anti-TNF therapy is begun alone or 
in combination with thiopurines earlier in the disease course. t 

Many experts have abandoned the use of 5-aminosalicylates 
entirely for Crohn disease except for those with mild Crohn 
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colitis. The decision to use thiopurine or anti-TNF 
mono therapy versus combination therapy is based on an indi
vidu3.1 patient's severity of symptoms and risk factors for 

FIG U R E 21. Standard treatment approach for Crohn dise;;~se and ulcera
tive colitis. Typically, treatment for inijammatory bowel disease begiris with 
agents at the base of the pyramid and progresses sequential~ toward the tip 
of the pyramid if patients do not have an adequate response to treatment 
Although this algorithm still applies for ulcerative colitis, newer data for Crohn 
disease suggest that the earlier use of thiopurines and anti-TN F agents prior to 
the use of medications at the base of the pyramid or systemic corticosteroids 
leads to a more favorable treatment response. /lJA = azathioprine; CD = used 
for Crohn disease only; MP = mercaptopurine; TNF= tumor necrosis factor; UC 
= used for ulcerative colitis only. 

'fA!iiL!l: 1o: . ·.Medical Toerapy for-Inflammatory Bowel Disease· ,, . ~ . : · · · · _- · · .. , · · · :· ':. = · · · · · -. · :: :: ·' · _ · 

Medication 

S"ASA (sulfasalazine, olsalazine, 
balsalazide, mesalamine: 
oral, rectal) 

Antibiotics (metronidazole, 
ciprofloxacin) 

Corticosteroids (oral, 
intravenous, rectal) 

Budesonide 

Methotrexate 

6-MP, azathioprine 

Anti-TNF,a (adalimumab, 
certolizumab pegol; infliximab) 

Cyclosporine 

Natalizumab 

Indication 

uc;:: in~\:Jctiohlmairihmahce 
CD (mild). involving the wlcn: 
induai011/maintenante 

CD: perianal and colonic disease 

UC/CD: induction, not maintenance 

CD .(ileal/right colon): induction 

CD: induction/maintenance 

UC/CD: corticosteroid withdrawal, 
maintenance 

UC/CD: inductiohlniaintenance 

UC: corticosteroid refractory 

CD: induction/maintenance for disease 
refractory to anti-TNF agents 

. t' ·; .. 

ASA = aminosalicylate; CD= Crohn disease; MP =mercaptopurine; TNF =tumor necrosis factor; UC =ulcerative colitis 

Side Effects/Adverse Events 

Interstitial nephritis (rare) 

DiarrHea (o!Salazine) 

Metronidazole: peripheral neuropathy, 
metallic taste, antabuse effect 

Ciprofloxacin: arthropathy, tendon injury, 
sun sensitivity 

Acne, moon facies, truncal obesity, 
osteoporosis, osteonecrosis, diabetes 
mellitus, hypertension, cataracts, infection 

Minimal corticosteroid effects 

Nausea, fatigue, hepatotoxicity, pneumonitis 

Pancreatitis, fever, infection, leukopenia, 
hepatotoxicity, lymphoma 

Infusion/injection-site reaction, tuberculosis 
reactivation, demyelination, infection, heart 
failure, lymphoma 

Hypertension, nephro- and neurotoxicity 

Pro·gressive multifocalleukoencephalopathy 
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developing complications of their disease balanced against the 
potential side effects of these treatments. As treatment algo
rithms evolve, early referral soon after diagnosis to an expert 
in inflammatory bowel disease can be very helpful to establish 
an initial treatment plan. 

fulliuiOULS UUI I.Jt: ust:ful a:; aujum:tive therapy in patients 
with Crohn disease involving the colon and in perianal dis
ease, because they seem to have both an anti-inflammatory 
and antimicrobial effect.-Methotrexate administered with l 
mg of folic acid can be used instead of thiopurines when aza
thioprine or 6-mercaptopurine is not tolerated. Natalizumab 
is effective for patients in whom anti-TNF therapy has been 
unsuccessful, but it has had limited use based on an associa
tion with progressive multifocalleukoencephalopathy due to 
JC virus infection. Surgery, historically reserved as the last line 
of treatment for Crohn disease, is being used more commonly 
if there is a limited segment of diseased bowel that can be 
managed with a minimally invasive procedure. Patients with 
perianal disease may need surgical therapy for drainage of 
abscesses or placement of a seton (a rubber band that is 
threaded into the orifice of a fistula and out through the anus 
to develop a loop through the fistula tract to prevent recur
rent abscess formation) to aid in fistula healing. When there ' 
are no signs of active perianal infection, anti-TNF agents are 
very effective in healing perianal and other enterocutaneous 
fistulas. Approxim~tely 40% of patients with Crohn disease 
require some type of bowel surgery within the first 5 years of 
their disease; 80% require surgery by 20 years of disease. 

Ulcerative Colitis 
The therapeutic approach to ulcerative colitis should follow 
the sequence of medical therapy described in Figure 21. 
Unlike Crohn disease, patients with ulcerative colitis respond 
well to 5-aminosalicylate agents. Patients with proctitis or left
sided colitis should receive topical therapy with 5-aminosali
cylate suppositories and enemas or hydrocortisone enemas. If 
patients require repeated courses of corticosteroids or become 
corticosteroid dependent, thiopurines should be initiated 
(methotrexate has not been shown to be effective in ulcerative 
colitis). Anti-TNF agents should be used in patients who do 
not maintain remission with thiopmines. Tn hospit~lizr.ci 

patients whose disease is refractory to corticosteroids, inflix
imab or cyclosporine can be very effective. If a patient 
responds and is able to discontinue corticosteroids, infliximab 
can then be continued as a maintenance drug or cyclosporine 
can be used as a short-term bridge to a thiopurine for main· 
tenance. Colectomy with end-ileostomy or ileal pouch-anal 
anastomosis (also referred to as a J-pouch) is usually consid
ered the last resort of treatment; however, some patients may 
prefer surgery over the potential long-term toxicity fi·om treat
ment with immunosuppressive medications. Approximately 
20% of patients with ulcerative colitis ultimately require colec
tomy over the course of their lifetime. 
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Health Care Maintenance for the Patient 
with Inflammatory Bowel Disease 

Because treatment ofinflammatory bowel disease frequently 
requires suppression of the immune system (owing· to corti
costeroid and other immunosupp~essive therapies), patients 
require more frequent and intensive monitoring for long
term complications of therapy and aggressive disease-pre
vention strategies. Osteopenia and osteoporosis are com
mon in patients with inflammatory bowel disease as a result 
of a chronic inflammatory state, corticosteroid use, and mal
absorption (especially in patients with Crohn disease of the ~ 

small bowel). Patients should receive calcium and vitamin D 
supplementation as weU as a basc;:line dual-energy X-ray 
absorptiometry (DEXA) scan. Immunosuppressed patients 
should receive influenza vaccination every year and pneu
mococcal vaccination every 5 years. Live vaccinations (vari
cella, intranasal influenza vaccines, measles, mumps, rubella) 
should be avoided in immunosuppressed patients. Patients 
with ulcerative colitis (except those with only proctitis) and 
Crohn coli.tis .(with atJeast one third of the .colon inv:oh~ed) 
are at increased risk of colorectal cancer after approximately 
8 years of disease. These patients should undergo surveil
lance colonoscopy with biopsies every l to 2 years. If flat 
dysplasia is present, the benefits and risks of prophylactic 
colectomy should be discussed with the patient_ Because 
smoking (for Crohn disease) and NSAID use (for Crohn dis
ease and ulcerative colitis) are known to exacerbate disease 
activity, patients should be routinely reminded to stop smok
ing and avoid or limit NSAID use. Hospitalized patients 
with inflammatory bowel disease are at an increased risk for 
deep venous thrombosis and should receive anticoagulation 
as a routine prophylactic measure. 

Microscopic Colitis 

Microscopic colitis is a distinct entity from Crohn disease and 
ulcerative colitis. It is characterized by histologic inflamma
tion in endoscopically normal-appearing colonic mucosa. 
Patients typically lack signs of systemic inflammation and pre
sent with painless watery diarrhea without bleeding. 
Diagnosis can only be made when biopsies of the colon show 
a predominance of i.ntraepitheliallymphocytcs in the colonic 
mucosa (lymphocytic colitis) or the addition of a thickened 
subepithelial collagen band (collagenous colitis). 

Microscopic colitis may be idiopathic or may be a side 
effect of medications (Table 19) or systemic disease. A diag
nosis of microscopic colitis should prompt a careful review of 
prescription and over-the-counter medications; celiac disease 
should also be considered, as it can be associated with micro
scopic colitis. Treatment may be as simple as drug \\~thdrawal 
or treatment of celiac disease. Medical therapy, if needed, 
begins with antidiarrheal agents or high-dose bismuth. Other 
therapies shown to be effective include delayed-release budes
onide, cholestyramine, and 5-aminosalicylate agents. If these 
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medications are ineffective, systemic corticosteroids may 
be used. There is limited evidence that thiopurines may be 
helpful for corticosteroid-refractory or corticosteroid
dependent disease. Rarely, colectomy is required for medically 
refractory disease. 

I<EV POINTS 

• Ulcerative colitis causes mucc>sal inflammation iso
lated to the colon, and Crohn disease causes trans
ffiPW bowel wail inflammation that may affect the 
entire gastroenterologic tract from the mouth to the 
anus. 

• Ulcerative colitis is characterized by the acute onset 
of bowel urgency, frequent watery bowel movements, 
and often bleeding; patients often remember when 
symptoms first started. 

• Crohn disease is characterized by indolent onset and 
variable clinical manifestations that depend on the 
location of disease and the presence of complications; 
most patients recall gradually feeling worse over time. 

• Microscopic colitis presents with painless watery diar
rhea without bleeding and is diagnosed with biopsy 
shoWing histologic inflammation in endoscopically 
n<Dt=m:rl-appearing tolo'nic mucosa: 

·. TA!a!fi,Ei 19;· Drugs That May Cause Microscopic Colitis _ · · _ 

High likelihood 

Atal'!i>use' 

Aspirin 

Lansoprazole (possibly other PPis) 

NSAIDs 

Ranitidine 

Sertraline 

Ticlopidine 

Intermediate likelihood 

Carbamazepine 

Flutamide 

Lisinopril 

Levodopa with benserazide 

Paroxetine 

Simvastatin 

Low likelihood 

Cimetidine 

Gold salts 

PPI = proton pump inhibitor. 

Data from: Beaugerie L. Pardi OS. Review article: drug-induced microscopic colitis- pro-
posallor a scoring system and review olthe literature. Aliment Pharmacol1her. 
2005;22(4):277-284.)PMIO: 16097993) 

Disorders of the Small and Large Bowel 

Constipation 
Constipation is often defined based on infrequent stool pro
duction, but increasing importance is being placed· on stool 
consistency and· effort required for defecation. The Bristol 
Stool Fonn Scale may be useful to objectively assess bowel 
habits (Figure 22). Functional constipation can affect up to 
8% of the population and is assessed using the Rome III cri
teria, which evaluate straining, stool form and frequency, ease 
of evacuation, and manual maneuvers to defecate. Causes of 
constipation are described in Table 20. 

Type 1 
Separate hard lumps, like nuts, 
hard to pass 

'JYpe2 
Sausage shaped, but lumpy 

Type3 
Like sausage, but with cracks on surface 

Type4 
Like sausage or snake, smooth and soft 

Type 5 
Soft blobs with dear-cut edge$ 

Type 6 
Fluffy pieces with ragged edges, 
a mushy stool 

'JYpe7 
Watery, no solid pieces, entirely liquid 

FIG URE 2 2. Bristol Stool Fonn Scale 

Reprinted with permission from Macmillan Publishers Ltd: American Journal of 
Gastroenterology. Spiller RC. 1hompson WG. Bowel disorders, 105:775-785. Copyright 2010. 

~~~Aiil!.l\l zo."·- Causes of Constipation -: :·: __ · : -_ . ·. : __ : - .-..::;·:·_ 

Category 

Metabolic 

Structural 

Medication
induced 

Neuromuscular 

Inflammatory 

Functional 

Toxicities 

Examples 

, l:l_ypo~hyroidism, hypercalcemia, diaii~tes 
mellitus, pregnancy 

Colorectal cancer, strictures (ischemia, 
Crohn disease), hernias, mass lesions, 
endometriosis, rectocele, dyssynergic 
defecation 

Qp,iptes, tri<;ydi!=' antidepressants, iron, 
c~J~i ~;~_m,channelblocke rs, aluminum- and 
calcium-containing antacids, 
anti psychotics 

Intestinal pseudo-obstruction, spinal cord 
lesions, mu ltiple sclerosis, autonomic 
neuropathy, Hirschsprung disease, colonic 
inertia 

Radiation, inflammatory bowel disease 

Constipation-predominant irritable bowel 
syndrome 

.· B}~,muth, lead; herbal'supplements 

.. 
39 



Disorders of the Small and Large Bowel 
------- --- ·- - ---.. ·--- ····------~----

Evaluation and management of chronic constipation 
are described in Figure 23. History alone may often pro
vide helpful clues in establishing the diagnosis. Patients with 
constipation should be asked about time of onset, stool 
frequency and form, alarm features (weight loss, rectal 
bleeding, sudden change in bowel habits, family history of 
colorectal cancer, or onset at greater than 50 years), new 
medications, dietary changes (decreased fluid intake, 
reduced fiber), altered activity level, other gastrointestinal 
symptoms (nausea, vomiting, abdominal pain), and effort 
with defecation (excessive straining, digitation for stool 
evacuation, repositioning on the toilet, and incomplete 
evacuation). · 

A physical examination that includes careful assessment 
of the abdomen, perineum, and rectum may uncover systemic 
diseases. The perianal area should be inspected for fissures, 
hemorrhoids, or other external lesions, and sensation of the 

Slow transit 
constipation 

yes 

<(-

yes 

Is colonic 
transit slow? 

no 
~ 

Per'forni physiological 
testing: anorectal 
mar:~pmetcy, rectal 
b~ilijon expulsian, 
and' colonic transit 

Are anorectal manometry 
and rectal balloon 

expulsion both normal? 

Functional 
constipation with 

normal transit 

perineum should be assessed. Rectal examination is useful to 
evaluate perineal descent, resting and squeeze tone, and the 
ability to relax the puborectaJjs and external anal sphincter 
when instructed. Masses or hard stool within the rectal vault 
should be noted. 

Baseline laboratory Studies should include a complete 
blood count, thyroid-stimulating hormone, serum calcium, 
and fasting glucose levels. Patients older than 50 years or 
those with alarm features should undergo colonoscopy. For 
patients with clillical features (digitation with defecation and 
sense ofblockage in the anorectal region) or examination fea- 1 
tures (paradoxical contraction of the puborectalis or external -t 

anal sphincter) suggestive of dyssynergic defecation, anorec-
tal manometry should be perfor:med. 

The initial management for constipation consists of C) 
treating reversible causes (medications, metabolic causes, or 
diet). Adequate fluid and fiber (25 to 30 g/d) intake is 

no 

no Are both tests yes 
I abnormal? -

~L.......,______ 

Assess barium or 
MR defecography 

Does defecography yes 
'------------- -1 reveal disordered ~ 

Filndiorial 
defecation 
disorder no defecation? 

no 

1 
Is colonic 

transit slow? 
yes 

l 
Functional defecation Functional defecation 

disorder with normal transit 1 disorder with slow transit 

L 
yes 

I 

Does slow :Ionic transit 
1 t 

normalize after correction U 
of functional defecation no 

disorder? 

FIGURE 2 3. Evaluation and management of patients with functional constipation. MR = magnetic resonance. 

Reprinted with permission from Macmillan Publishers Ud: American Journal of Gaslroenierology. Bharucha Af. Wald AM. Anorectal disorders. 105:786-794. Copyrighi 20i0 
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essential. Fiber should be gradually escalated to prevent 
gaseous distention~ Polyethylene glycol is well tolerated and 
is superior to other osmotic agents such as lactulose in 
improving stool frequency and form. Magnesium-containing 
antacids can be used but should be avoided in patients with 
chronic kidney disease or hypermagnesemia. A stool softener 
such as docusate sodium can be used as adjunctive therapy 
to ease evacuation in patients with hemorrhoids or hard 
stools. Stimulant laxatives, such as bisacodyl or senna, may 
be considered in patients with slow-transit constipation. 
Lubiprostone, a chloride channel activator that increases 
intestinal fluid secretion, can be used in patients with con
stipation-predominant irritable bowel syndrome or chronic 
idiopathic constipation. Methylnaltrexone can help with opi
oid-induced constipation without negating the benefits of 
the analgesia. Bowel obstruction should be excluded before 
initiating lubiprostone or methylnaltrexone. Patients with 
dyssynergic defecation should be referred for biofeedback. A 
subtotal colectomy with ileorectal anastomosis should be 
reserved for patients with refractory constipation after 
dyssynergic defecation has been ruled out and motility con
sultation has been completed. Cl 

KEY POINTS 

• Functional constipation can affect up to 8% of the 
population and is assessed using the Rome III criteria, 
which evaluate straining, stool form and frequency, 
ease of evacuation, and manual maneuvers to defecate. 

• l'atients with constipation who are older than 50 
years or have alarm features (weight loss, rectal bleed
ing, sudden change in bowel habits, family history of 
colorectal cancer) should undergo colonoscopy. 

Disorders of the Small and Large Bowel 

Irritable Bowel Syndrome 
Irritable bowel syndrome (IBS) is an intestinal syndrome 
defined by abdominal discomfort and altered bowel habits 
without an organic cause. It is common, with an estimated 
prevale~ce of7% (range 1% to 20%), and is more common in 
women ( 1. 5:1 female to male ratio), patients less than 50 years 
of age, and patients of! ower socioeconomic status. Prevalence 
estimates are similar across all countries that have been stud
ied. Risk factors for IBS are a family history of IBS, physical 
or sexual abuse, food intolerance, estrogen use, somatization 
traits, psychological distress, and low birth weight. The mC\5t 
widely studied and accepted risk factor is a history of infectious 
gastroenteritis; 7% to 30% of affected patients develop IBS. 

The pathophysiology ofiBS is poorly understood. Some 
evidence suggests altered motility, low-grade inflammation, 
dysfunctional serotonin signaling, altered intestinal bacterial 
flora, intestinal gas retention, and visceral hypersensitivity, all 
of which may interact with a genetic predisposition and envi
ronmental factors. Motility disorders such as gastroparesis, 
slow-transit constipation, and chronic intestinal pseudo
obstruction are not synonymous with IBS. The low-grade 
inflammation and abnormal cytokine milieu suspected to play 
a role in IBS are different from the overt intestinal inflamma
tion that is seen on endoscopic evaluation of inflammatory 
bowel disease. 

Evaluation 
The history and physical examination are crucial to diag
nosing IBS. Individual symptoms are not useful for distin
guishing IBS from alternative diagnoses, and therefore 
clinical criteria have been proposed for the diagnosis ofiBS. 
The Rome III criteria are used frequently in clinical practice 
to diagnose IBS but are not yet validated (Table 21). The 

·TAna.e 2'il. Rome Ill Diagnostic Crlterja and Subtyplng for Irritable Bowe.l Syndrome . · ·; . · ·· .. ·.: · . · . ·- · . · · 

Recurrent abdominal pain or discomfort (abnormal sensation not described as pain) at least 3 days a month in past 3 months (with 
onset >6 months prior) associated with two or more of the following: 

Improvement with defecation 

Onset associated with change in frequency of stool 

Onset associated with change in form (appearance) of stool 

1. 185 with constipation {185-C)-hard or lumpy stools• ;:>25% and loose (mushy) or watery stoolsb <25% of bowel movements' 

2.185 with diarrhea (185-D)· -loose (mushy) or watery stoolsb ~25% and hard or lumpy stools• <25% of bowel movements' 

3. Mixed 185 {185-M)-hard or lumpy stools• ;:>25% and loose (mushy) or watery stoolsb ;:>25% of bowel movements< 

4. Unsubtyped 185 (185-U)-insutficient abnormality of stool consistency to meet criteria IB5·C, D, or M' 

'Bristol Slool form Scale type 1·2 (separate hard lumps like nuts ldifficull to pass I or sausage-shaped but lumpy) 

'Bristol Stool form Scale type 6· 7 (lluffy pieces with ragged edges. mushy stool. or watery. no solid pieces, entirely liquid). 

'In the absence of use of antidiarrheats or laxatives 

IBS = irritable bowel syndrome 

Reprinted from Alimentary Pharmacology & Therapeutics. 26(6). Ersryd A. Posserud I, Abrahamsson H. Sirnren MM Subtyping the irritable bowel syndrome by predominant bowel habit: 
Rome II versus Rome Ill; 953·961. Copyright2007. with p!'!rmis~on from John Wiley and Sons. AND Reprinter! from The lancet Vol. 3fi9. Spiller R. Clinicaluprlate: irritable bowel syndrome; 
1586-1588. Copyright 2007. with permission from Elsevier. 
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Disorders of the Small and Large Bowel 

American College of Gastroenterology recommends a sim
ple definition: abdominal pain or discomfort that occurs in 
association with altered bowel habits over a period of at least 

FDA through a prescribing program because of an increased 
risk of severe constipation and colonic ischemia. 

A high-fiber diet or fiber supplementation has been the 
cornerstone of treatment of IBS. Insoluble fiber (psyllium, 
ispaghula, calcium polycarbophil) appears to be modestly 

3 months. The diagnosis of IBS is further subtyped into 
diarrhea predominant (IBS-D), constipation predominant 
(IBS-C), or mixed (IBS-M), which alternates between diar
rhea and constipation. 

In the absence of alarm symptoms, a diagnosis ofiBS can 

' effective; however, soluble fiber (corn, wheat bran) is no bet· 
ter than placebo. Limited data on osmotic laxative~ ha'>;e 
shown improvement in bowel frequency but not abdominal' 
pain. Lubiprostone is FDA approved for use in women with 
IBS-C; however, it is pregnancy category C, and a negative 
pregnartcy test is required before starting therapy in women 
of childbearing age. Contraception should be used while tak-

be made without many additional tests. Routine use of thy
roid function tests, erythrocyte sedimentation rate, C-reactive 
protein level, stool study for ova and parasites, abdominal 
imaging, and colonoscopy are not recommended in the 
absence of alarm features, because they are unlikely to change 
the diagnosis. Serologic tests for celiac disease are · recom
mended for IBS-M and IBS-D because the prevalence of 
celiac disease in pa~ents with IBS symptoms is as high as 4%. • 
A food diary is reasonable for patients with IBS-M or IBS-D 
because lactose malabsorption may be more prevalent in 
patients with IBS. Testing for small-bowel bacterial over
growth is not recommended. The diagnosis of IBS may be 
established through the use of validated clinical symptom cri
teria and without extensive testing in the majority of cases, 
although in situations with an atypical presentation or with 
other factors leading to diagnostic uncertainty, the judicious 
use of specific, appropriate studies may be indicated. 

The presence of alarm symptoms should prompt further 
diagnostic testing tailored to the clinical scenario. Alarm 
symptoms include age of onset greater than 50 years; noc
turnal symptoms; anemia; weight loss; rectal bleeding; family 
history ofcolon cancer, inflammatory bowel disease, or celiac 
disease; or abnormal physical examination findings. Anemia 
and weight loss provide the best specificity for making an 
al ternative diagnosis of colorectal cancer at 89% and 90%, 
respectively. 

Management 
Management of IBS begins by educating the patient on the 
disease and providing reassurance, both of which improve the 
patient-physician relationship. Patients commonly are con
cerned with the interaction of diet with IBS; however, current 
evidence does not suggest a role for food allergy testing or 
restrictive diets. Consideration oflactose malabsorption is rea
sonable, however. Modest evidence suggests that the probi
otic Bifidobacterium infantis improves IBS symptoms. 

Loperamide can be used to improve stool consistency 
and frequency in IBS-D, but it is not efficacious for IBS symp
toms overall. Low-dose tricyclic antidepressants provide 
improvement of global symptoms ofiBS and abdominal pain 
(number needed to treat= 4); tJ1ey may be more efficacious 
in IBS-D owing to the anticholinergic effect on accelerated 
intestinal transit. Rifaximin, a nonabsorbed oral antibiotic, is 
not FDA approved for treatment ofiBS but has been shown 
to improve global IBS symptoms. Alosetron, a 5-HT3 antag
onist, is effective for IBS-D; however, it is monitored by r...l].e 
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, ing lubiprostone. Lubiprostone is not a first-line agent in IBS
C, but it is appropriate for patients whose symptoms persist 
despite the use of fiber and standard laxatives. 

For treatment of abdominal pain or discomfort, smooth-
muscle relaxants such as hyoscine and peppermint oil show 
some short-term benefit; however, safety is not well docu
mented. Selective. serotonin reuptake inhibitors (SSRis) are 
more effective than placebo at relieving global iBS symptoms 
and abdominal pain (number needed to treat= 3.5). SSRis 
may be theoretically better for patients with IBS-C than those 
with IBS-D, becauseSSRis may accelerate transit. Low-dose 
tricyclic antidepresSants are effective for treatment of abdom
inal discomfort. Narcotic pain medications should not be 
given to patients with abdominal pain from IBS because they 
may iead to narcotic bowel syndrome and paradoxical wors
ening of pain. 

The prognosis for patients with IBS is generally excellent. 
However, patients with IBS can develop serious conditions, 
and changes in symptoms should prompt reassessment. 
Patients with IBS are three times more likely to undergo 
cholecystectomy and twice as likely to receive an appendec
tomy or hysterectomy; continued assessment may help the 
patient avoid potentially unnecessary surgeries. 

KEY POINTS 

• Irritable bowel syndrome is a clinical diagnosis based 
on the Ro~e III criteria; i~ the absence of alarm fea
tures, extensive diagnostic evaluation is unnecessary. 

• The three irritable bowel syndrome subtypes arc diar
rhea predominant (IBS-D), constipation predomi
nant (IBS-C), or mixed (IBS-M), which alternates 
between diarrhea and constipation. 

• The American College of Gastroenterology recom
mends routine serologic testing for celiac disease in 
patients with symptoms of diarrhea-predominant or 
mixed irritable bowel syndrome. 

Diverticular Disease 
Colonic diverticulosis is extremely common in Western 

1 
populations, with prevalence estimates of 40% by age 60 
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Disorders of the Small and Large Bowel 
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years and 60% by age. 80 years. The distal (sigmoid and 
descending) colon is most often affected. Among Asian pop
ulations, diverticula tend to be J110re densely clustered in the 
proximal (cecum, ascending, and transverse) colon. Affected 
patients may present with one to hundreds of diverticula, 
which usually measure 5 to 10 mm in diameter. Although 
definitive data are lacking, colonic diverticula appear to 
result from a combination of anatomic factors (intrinsic 
weakness where vasa recta penetrate the colon wall), motil
ity factors (simultaneous or excessive haustral contractions), 
and dietary causes (decreased fiber intake). Genetic associa
tions are inconclusive. 

Approximately one in five patients with diverticulosis will 
experience at least one episode of diverticulitis, which presents 
with left lower quadrant pain, fever, and leukocytosis. Other 
features are anorexia, nausea, vomiting, dysuria, abdominal 
mass, guarding, and rebound tenderness. Conditions to con
sider in the differential diagnosis are appendicitis; Crohn dis
ease; colorectal neoplasia (benign or malignant); ischemic or 
pseudomembranous colitis; ovarian cyst, abscess, or torsion; 
and ectopic pregnancy. Abdominopelvic CT is the test of 
choice if the diagnosis is not obvious from the history and 
examination. Colonoscopy and flexible sigmoidoscopy are 
relatively contraindicated owing to the potential for proce
dure-induced perforation. 

The natural history of diverticulitis and general manage
ment recommendations are shown in Table 22. Following 
resolution of acute diverticulitis, the entire colorecturn should 
be evaluated with colonoscopy to rule out other diagnoses • 
that may mimic diverticulitis, such as adenocarcinoma or 
Crohn disease. Immunocompromised patients are at 
increased risk for secondary complications from acute diver
ticulitis and should be offered elective surgery following a sin
gle episode of disease. Data from large cohort studies do not 
support an association between nut, corn, or popcorn con
sumption and risk of diverticular disease. 

For a discussion of diverticular bleeding, see Gastro
intestinal Bleeding. Cl 

Subgroup Features 

KEY POINTS 

• Colonic diverticulosis is extremely ~ommon in 
Western populations, with prevalence estimates of 
40% by age 60 years and 60% by age 80 years. 

• Approximately one in five patients with diverticulosis 
will experience at least one episode of diverticulitis, 
which prese~ts ~ith left lower quadrant pain, fever, 
and leukocytosis. 

• Abdqminopelvic CT is the test of choice for divertic
ulitis if the diagnosis is not _obvious from the history
and examination; colonos~opy and flexible sigmoi- \ 
doscopy are relatively contraindicated owing to the 
potential for procedure-inquced perforation. 

Ischemic Bowel Disease 
Intestinal ischemic disease can be caused by a variety of fac- CJ 
tors and may be acute or chronic. Both the small bowel and 
colon can be affected by ischemia, but these typically have dif
ferent clinical manifestations. The clinical presentation is 
broad, ranging from mild abdominal cramping and bleeding 
to severe, life-threatening surgical emergencies. Colonic 
ischemia is the most common form of intestinal ischemia; 
acute mesenteric ischemia is less common but is potentially 
more serious. 

Acute Mesenteric Ischemia 

Clinical Features. and Diagnosis 
Acute mesenteric ischemia is inadequate blood flow to all or 
part of the small bowel. Causes include superior mesenteric 
artery (SMA) embolus, SMA thrombosis, nonocclusive 
mesenteric ischemia (usually due to splanchnic vasoconstric
tion), mesenteric venous thrombosis, and focal segmental 
ischemia. SMA embolus from the left atrium or ventricular 
mural thrombi is the most common cause. The next most 
commo~ cause is nonocclusive mesenteric ischemia after a 
cardiovascular event. These two causes account for approxi
mately 75% of all cases of acute mesenteric ischemia. 

Management 

Isolated, uncomplicated 

Recurrent, uncomplicated 

Complicated· 

Solitary episode of acute diverticulitis· Antibiotics•, bowel rest, analgesia 

Smoldering 

Multiple discrete episodes of acute diverticulitis Surgical resection on a case-by-case basis 

Acute diverticulitis with abscess, fistula, 
obstruction, perforation, or stricture 

Acute diverticulitis with ongoing, 
chronic symptoms 

Antibiotics•, percutaneous drainageb, endoscopic 
s:tent~. surgical resection 

Antibiotics•, surgical resection 

'Antibiotics should cover gram-negative rods and anaerobic bacteria. outpatient oral therapy may be adequate for patients with mild symptoms; inpatient intravenous therapy should be used 
lor patients w1th severe symptoms and/or features of complicated disease 

'May be used as a temporizing measure as needed to convert from emergency to elective surgery 

Reprinted from Ga5trocntcrol Clin North Am 38(3). Touzios JG. Dozois EJ. Diverticulosis and acute diverticuliti~; 513-525. Copyright 2009. with permi~~ion from Elsevier. 
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Patients with acute mesenteric ischemia are typically 

older than 50 years and have underlying cardiac disease. The 
classic presentation is acute onset of severe abdominal pain; 
the abdomen is typically soft and Jess tender than expected 
based on the patient's symptoms (pain out of proportion to 
the examination). It is rare for a young person to develop 
acute mesenteric ischemia, but when it occurs it is usually 
caused by vasoactive medications such as cocaine and triptans. 

Diagnosis of acute mesenteric ischemia requires a high 
level of suspicion. An elevated leukocyte count, metabolic aci
dosis, and elevated serum lactate level are common, but their 
absence should not exclude the diagnosis. Plain abdominal 
films may be normal early in the course of disease, but later 
they may show dilated loops of bowel and thumbprinting of 
the small bowel and right colon (the SMA also supplies the 
right colon). Ultrasound has a limited role because it may not 
adequately visualize the distal vasculature. cr may show 
intestinal pneumatosis and bowel wall thickening. Like plain 
films, cr may be normal early, and findings may not be obvi
ous until necrotic bowel is present. Cf and MR angiography 
are able to better diagnose acute intestinal ischemia earlier and 
define the vascular distribution of the insult. The gold stan
dard is classic angiography. Although it is invasive, it allows 
the highest diagnostic accuracy and the potential tor thera
peutic intervention. 

Treatment 
The treatment of acute mesenteric ischemia is based on the 
underlying cause. For all patients, initial treatment should con
sist of cardiovascular resuscitation and initiation of antibiotics 
(to address the high frequency of sepsis secondary to bacter
ial translocation). Papaverine, a phosphodiesterase inhibitor, 
can be used at the time of angiography to relieve mesenteric 
vasoconstriction in patients with embolic and nonembolic 
arterial occlusion as well as nonocclusive mesenteric ischemia. 
For persistent signs of peritonitis, laparotomy is typically 
required. The use of anticoagulants is controversial because 
intestinal and intraperitoneal hemorrhage can occur. Cl 

Chronic Mesenteric Ischemia 

Clinical Features and Diagnosis 
Chronic mesenteric ischemia, also called intestinal angina, is 
a manifestation of mesenteric atherosclerosis. The typical 
symptom is abdominal pain beginning approximately 30 min· 
utes after eating, which is believed to be due to diversion of 
small-bowel blood flow to the stomach as digestion begins. 
The blood flow to the small bowel, which is already c mpro
mised, then has even more limited oxygen supply, leading to 

ischemia and subsequent abdominal pain. This typical symp
tom leads to a fear of eating (sitophobia), which causes the 
weight loss that is seen in most patients with chronic mesen
teric ischemia. The natural history is progression of mild pain 
with eating to food avoidance, weight loss, and eventually 

pain without eating. If progressive and left untreated, chronic 
mesenteric ischemia can rarely lead to intestinal infarction. 

Diagnosis is made by clinical history and imaging. 
Doppler ultrasound is a screening test, but it cannot confirm 
the diagnosis and is often of limited use if patients are obese. 
MR or Cf angiography may be more sensitive and specific, 
but an abnormal study still warrants confirmatory splanchnic 
angiography. Angiography should show occlusion of at least 
two of the major splanchnic arteries to make the diagnosis. 

Treabnent 
Surgical revascularization is the definitive treatment for 
chronic mesenteric ischemia. Percu~eous aogioplasty with 
or without stenting can be attempted in patients who are poor 
surgical candidates for bypass surgery. Short-term success 
rates are high with this percutaneous procedure, but long
term recurrence rates are significantly higher compared with 
surgical bypass. 

Colonic Ischemia 

Clinical Features and Diagnosis 
Colonic ischemia comprises 75% of all cases of intestinal 
ischemia. The range of severity is broad, from a mild, 
reversible, transient colitis to gangrene and fulminant colitis 
with a high mortality rate. There are many causes of ischemic 
colitis; the most common are summarized in Table 23. 
Typical symptoms are the acute onset of mild, crampy 
abdominal pain with tenderness on examination over the 
affected region of colon. Bleeding may not occur early but 
often occurs within a few days of pain onset. Although plain 
abdominal films or cr may show thumbprinting, diagnosis is 
made by colonoscopy or flexible sigmoidoscopy. The most 

Arterial 

Hypoperfusion: decreased cardiac output, cardiac 
arrhythmias, sepsis with shock 

Thrombotic: thrombosis of the inferior mesenteric artery 
Embolic: arterial emboli, cholesterol emboli 

Drug-induced 
Cocaine 

Digoxin 

Estrogens 
Pseudoephedrine 

Postoperative 
Coronary artery bypass graft surgery 

Abdominal aortic surgery 

Vasculitis 
Systemic lupus erythematosus 

Hypercoagulable state 

protein C and Sand antithrombin Ill deficiency; factor V 
Leiden mutation 
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commonJy affected sites are the sigmoid and descending 
colon, as well as the "watershed" regions at the splenic flex
ure and rectosigmoid junction. The rectum is typically spared 
owing to its dual blood supply. 

Treatment 
Treatment is largely supportive. Most patients improve with 
intravenous fluids, broad -spectrum antibiotics, and reversal of 
any obvious causative agents. Even patients with severely 
ischemic colonic mucosa can have a remarkable and rapid 
reversal of signs and symptoms. Rarely, patients may develop 
peritoneal signs and shock and require urgent laparoscopy 
and colectomy. CJ 

KEY POINTS . . · · 

• Patients with acute mesenteric ischemia :ue typically -
older than 50 years and have undedying cardiac 
disease. 

• The classic presentation of acute mesenteric ischemia 
is acute onset of severe abdominal pain; the abdomen 
is typically soft and less tender than expected based 
on the patient's symptoms (pain out of proportion to· 
the examination). 

• The natural history of chronic mesenteric ischemia is 
progression of mild abdominal pain with eating to 
food avoidance, weight loss, and eventually pain 
without eating. 

• Typical symptoms of colonic ischemia are the acute 
onset of mild, cran1py abdominal pain with tender
ness on examination over the affected region of 
colon. 

Colorectal Neoplasia 
Epidemiology 
Worldwide, colorectal malignancies rank third (N = 

1,230,000 cases per year) in cancer incidence and fourth (N 
= 608,000 cases per year) in cancer mortality. Age-standard
ized incidence rates are higher for men than for women (gen
der ratio = 1.4:1 ). Incidence rates demonstrate considerable 
geographic variation; the majority of cases (approximately 
60%) are reported from developed regions. In the United 
States, colorectal cancer ranks third in cancer incidence and 
mortality for both men and women. Colorectal cancer mor
tality rates have recently declined in the United States (for 
men, by 32% from 1990 to 2005; for women, by 28% from 
1991 to 2005 ), presumably owing to improved early detec
tion and treatment strategies. For reasons that remain incom
pletely defined, black patients have higher colorectal cancer 
incidence and mortality rates than other racial and ethnic 
groups in the United States. 

Colorectal Neoplasia 

KEY POINTS 

• In the United States, colorectal cancer ranks third in 
cancer incidence and cancer mortality in both men 
and women. 

• Colorectal cancer mortality rates have recently 
declilled in the United States, presumably owing to 
improved early detection and treatment strategies. 

Pathophysiology 
Colorectal carcinogenesis is a complex process with heterb
geneous outcomes. The full spectrum of genetic and epige
netic alterations is currently unknown, but most tumors are 
thought to proceed through the sequence of normal epithe
lium to premalignant adenoma to invasive adenocarcinoma. 
There are three major colorectal cancer subtypes based on 
molecular patterns of chromosomal instability (CIN), 
microsatellite instability (MSI), and CpG island methylator 
phenotype (CIMP). 

Approximately two thirds of all colorectal cancers 
develop through the CIN pathway. CIN-positive tumors 
exhibit aberrant chromosomal content that varies between 
cells, with loss of heterozygosity as a characteristic feature. 

MSI is observed in 15% to 20% of sporadic colorectal 
cancer cases. Microsatellites, which are small regions of repet
itive nucleotide sequences, are prone to slippage-induced 
frameshift mutations during DNA replication. In the presence 
of genetically altered or epigenetically silenced DNA mis
match repair genes, these replication errors go uncorrected 
and can be detected as bandshifts on gel electrophoresis. MSI 
is categorized as MSI -high if greater ilian or equal to 30% of 
ten standard microsatellite markers display abnormal band
shifts. Clinicopathologic characteristics of MSI-high tumors 
are female preponderance, proximal colonic location, lower 
stage, higher grade, increased peritumorallymphocyte infil
tration, and diploid chromosome number. 

CIMP is defined by the extent of promoter hypermethy
lation detected in select growth-regulating genes. Overall, 20% 
to 40% of colorectal cancers demonstrate a CIMP-positive 
phenotype. Emerging data suggest that some CIMP-positive 
tumors may evolve from serrated polyps rather than through 
the classic adenoma-carcinoma sequence. Inactivation of ilie 
BRAF gene appears to be an important early event in the pro
posed serrated pathway. 

Risk Factors 
Environmental Exposures 

Diets higher in fruits, vegetables, and fiber have been associ
ated with decreased colorectal cancer risk, but convincing pre
vention benefits have not yet been demonstrated. Calciun1 
supplementation seems to have a favorable, albeit relatively 
modest, effect on colorectal cancer risk, but the putative 
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benefit must be balanced against possible toxicities in other 
organ systems. Calcium binds to potentially harmful sub
stances in the coloreqallumen and may also directly reduce 
mucosal proliferation. Although folate plays a role in DNA 
synthesis and gene expression, risks and benefits of supple
mentation remain unclear. Limited data suggest potential 
benefit of folate supplementation in lowering the risk for 
development of disease but also possible acceleration of 
tumor growth if unrecognized disease is already present. 
Excess red meat consumption, particularly when cooked at 
high temperatures or with a heavily charred surface, has also 
been linked to increased risk for colorectal cancer. 

Cigarette smoking exposes the colorectal epithelium to a 
variety of potential carcinogens through both topical and sys
temic routes. Alcohol intake o~ 30 g/ d or more increases col
orectal cancer risk by approximately 25%; alcohol may disrupt 
normal DNA processing. Excess body weight (BMI >30), 
which can lead to higher circulating concentrations of growth 
hormones, cytokines, or energy substrates, has been associated 
with a 40% greater colorectal cancer risk. A high level of phys
ical activity may reduce colo rectal cancer risk by approximately 
20%, which appears to be independent of BMI status. 

Predisposing Conditions 
Chronic inflammatory bowel disease (ulcerative colitis and 
Crohn disease) has been associated with increased risk for col
orectal cancer; however, the magnitude of this risk increase is 
unclear. Duration of inflammatory bowel disease is an impor
tant factor; colorectal cancer incidence is low in patients with 
less than 8 years of disease, but incidence progressively 
increases after 10 years (2%), 20 years (8%), and 30 years 
(18%) of disease. The extent and location of colorectal 
involvement are also relevant. Pan co~ tis and distal colitis con
fer high and intermediate colorectal cancer risks, respectively, 
but proctitis appears to confer minimal (if any) increased risk 
compared with the general population. Age of onset of dis
ease has not been clearly shown to increase malignant poten
tial_ Other. risk factors include a concomitant diagnosis of pri
mary sclerosing cholangitis and family history of colorectal 
cancer (especially when diagnosed at age <50 years). 

Type 2 diabetes mellitus may increase colorectal cancer 
risk, perhaps owing to higher concentrations of circulating 
insulin and/or insulin-like growth factors related to obesity. 
Based on a meta-analysis of more than 2.5 million participants, 
diabetes was associated with a 30% higher risk for colorectal 
cancer than no diabetes. Although some studies have shown a 
higher risk for women than for men, and for proximal versus 
distal colorectal cancers, existing data are not conclusive. 

Ureterosigmoidostomy is associated with a markedly ele
vated colorectal cancer risk (100 to 500 times higher than the 
general population), with a prolonged latency period that can 
exceed 50 years. Cholecystectomy has been associated with 
modestly increased colorectal cancer risk, perhaps as a conse
quence of altered fecal bile acid composition. 
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Nonsyndromic Family History 
The strength of the association between family history of col
orectal neoplasia and colo rectal cancer risk is influenced by the 
degree of relationship, number of relatives affected, and age at 
diagnosis. In the setting of one first-degree relative or two sec
ond-degree relatives with colorectal cancer diagnosed at any 
age, the lifetime risk of developing colorectal cancer is elevated 
two-· to tnreefold compared with the general population. 
When two first-degree relatives are affected, the cumulative risk 
is increased by three- to fourfold. Diagnosis of colorectal can
cer in a first-degree relative at age 50 years or younger is also 
associated with a three- to fourfold risk increase. 

A family history of colorectal adenoma appears to confer 
similarly increased colore.ctal cancer risks. 

Hereditary Coloredal Cancer Syndromes 

Hereditary Nonpolyposis Colorectal Cancer 
Although the population prevalence of hereditary nonpoly
posis colorectal cancer (HNPCC) is incompletely defined, 
this syndrome is thought to be the most common type of 
hereditary colo rectal cancer (2% to 3% of all cases). The inher~ 
itance pattern is autosomal dominant. Colorectal adenomas 
develop at a relatively young age (by age 20 to 30 years) and 
are thought to progress to colorectal cancer more quickly 
than sporadic adenomas. The lifetime risk of colorectal can
cer is approximately 80%, with a mean age at diagnosis of 44 
years. Clinicopathologic features ofHNPCC-associated col
orectal cancers include proximal colon location {up to two 
thirds of all cases), poorly differentiated histology, and MSI
high phenotype. Endometrial adenocarcinoma is the second 
most common cancer in HNPCC, with a lifetime risk of 
approximately 30% to 60%. Additional HNPCC-related 
malignancies are gastric, biliary tract, urinary tract, ovarian, 
and small-bowel cancer. Pedigree analysis, with or without 
molecular testing, can be used to help identifY possible 
HNPCC kindreds using the Amsterdam criteria II or the 
revised Bethesda guidelines, as shown in Table 24. 

More recently, different cancer profiles have been 
described for Amsterdam criteria-positive families with a 
demonstrable DNA mismatch repair gene defect. The terms 
Lynch syndrome (mutation identified) and familial colorectal 
cancer type X (mutation not identified) have been proposed 
to distinguish these kindreds. Emerging data suggest that 
familial colorectal cancer type X may be associated with a 
more modest increase in colorectal cancer risk, along with a 
slightly later age at onset (50 to 60 years) compared with 
Lynch syndrome. In addition, endometrial and other extra· 
colonic cancer risks appear to be lower in familial colorectal 
cancer type X than Lynch syndrome. 

Familial Adenomatous Polyposis 
The estimated incidence of familial adenomatous polyposis 
(FAP) is l in 6000 to 13,000 live births. This syndrome 
accounts for less than 1% of all cases of colorectaJ cancer. 
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"8'.tH;~t, 5] 24 . Criteria for Hereditary Nonpolyposls Colorectal Cancer Screening 

Amsterdam Criteria na 

8 relatives with an HNPCC-associated cancer 

2'2 successive generations affected 

;e:1 .first-'degree relative of at least 2 other cancer cases 

;e:1 cancer diagnosed before age 50 years 

Revised Bethesda Guidelinesb 

Colorectal cancer diagnosed in a patient less than 50 years of age 

Presence of synchronous, metachronous colo rectal or other HNPCC-associated tumors, regardless of age. 
~ 

Colorectal cancer with the MSI-H histology diagnosed in a patient less than 60 years of age 

Colorectal cancer diagnosed in one or more first-degree relatives with an HNPCC-related tumor, with one of the cancers diagnosed 
under age 50 years 

Colorectal cancer diagnosed in two or more first- or second-degree relatives with HNPCC-related tumors, regardless of age 

'Suspect HNPCC if ~II criteria are met. Used to identify families likely to represent HNPCC. Reprinted from Gastroenterology. 116(6). Vasen HF, Watson P. Mecklin JP. Lynch HT. New clinical cri-
teria for hereditary nonpolyposis colorectal cancer (HNPCC, lynclh syndrome) proposed by the International Collaborative group on HNPCC; 1453-1456. Copyright 1999, with permission from 
Elseviel: 

"Proceed with microsatellite instability testing if any criterion is met. Used to select colorectal cancer cases for molecular analyses of the DNA mismatch repair system. Reprinted from Umar A, 
Boland CR. Terdiman JP. et al. Revised Bethesda Guidelines for hereditary nonpolyposis colorectal cancer (lynclh syndrome) and microsatellite instability. J Natl Cancer lnst. 2004;96(4):261-268, 
by permission of Oxford University Press . 

. HNPCC =hereditary nonpolyposis colorectal cancer. MS~H = miaosatellite instability.-high. 

are typically found in the extreme distal or proximal ends of 
the APC gene. 

MrH-Associated Polyposis 
MTif-associated polyposis (MAP) is characterized by heterozy
goUs and homozygous mutations in the MTif gene (involved in 
DNA base-excision repair). These mutations may be found in 
approximately l% (heterozygol!S) and 0.5% to l% (homozy
gous) of the general population. The inheritance pattern is auto-
somal recessive, with biallelic MYH mutations predisposing to 
somatic alterations in APC and/ or other key growth-regulating 
genes. The clinical spectrum of MAP often resemblesAFAP, but 
emerging data suggest that the fi.ill spectrum of extracolonic neo-

Germline mutations in the APC gene are inherited in an auto
somal dominant pattern. Classically, FAP is characterized by 
hundreds to thousands of adenomatous polyps distributed • 
throughout the colorectum, with a mean age at polyp diag
nosis ofl6 years. Without intervention, nearly all patients with 
FAP will develop colorectal caricer, with a mean age at cancer 
diagnosis of 39 years. Duodenal adenomas, particularly in the 
periampullary region, can be found in 50% to 90% of patients 

1 

with FAP and portend a lifetime risk for duodenal cancer of 
4% to 12% in affected patients. Other associated malignancies 
are papillary thyroid cancer, childhood hepatoblastoma, and 
gastric adenocarcinoma. Benign conditions linked to FAP ' 
include gastric fundic gland polyps, small-bowel adenomas, 
osteomas, desmoid tumors, supernumerary teeth, and con
genital hypertrophy of the retinal pigment epithelium. 
Medulloblastoma, glioma, or ependymoma may occur in a 
subset of families with the Turcot variant, which can also be 
associated with HNPCC. Classic FAP should be suspected 1 

when more than l 00 colorectal adenomas are identified. APC 

plasia may be much broader, depending on which genes are sec
' ondarily affected. Genetic testing for MYH germline mutations 

is not yet routinely performed in clinical practice. 

mutational analysis can be used to confirm the diagnosis. 

Attenuated Familial Adenomatous Polyposis 
Attenuated familial adenomatous polyposis (AFAP) IS 

a subset of FAP in which affected individuals develop 
fewer ( <100), often more proximally distributed, colorectal 
adenomas. Clinical presentation may be delayed until the 1 

fourth or fifth decade of life. The cumulative colorectal can
cer risk appears to be slightly lower for AFAP (approximately 
70%) tlun for classic FAP (approximately l 00%). Extracolonic 
features include upper gastrointestinal tract polyps but are oth
erwise less prominent than in classic FAP. Germline mutations 

Peutz-Jeghers Syndrome 
The estimated incidence ofPeutz-Jeghers syndrome (PJS) is 
l in 8300 to 280,000 live births. Germline mutations in the 
STJ(ll/ LKBJ gene are inherited with an autosomal domi
nant pattern. Clinical manifestations consist of mucocuta
neous melanocytic macules (particularly in the perioral region 
and over the buccal mucosa) and gastrointestinal hamartoma
tous polyps, which may present during adolescence or early 
adulthood with symptoms of abdominal pain, bleeding, 
obstruction, or inh1ssusception. PJS-associated hamartoma
tous polyps are most commonly located in the small intestine 
( 60% to 90%) but can also be found in the colorecrum, biliary 
tract, respiratory tract, or genitourinary tract. Colorectal ade
nomas can also be observed in patients with PJS. Cancer risk 
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is markedly increased, with 50% to 90% of affected individuals 
developing at least one malignancy over the course of a life
time. By site, cumulative cancer risks are: colorectal cancer, 
40%; gastric, 30% to 60%; pancreas, 35%; small intestine, 15% 
to 30%; esophagus, 0.5% to 33%; breast, 54%; ovary, 21%; 
lung, 15%; cervix, 10%; uterus, 9%; and testes; 9%. Proposed 
diagnostic criteria vary slightly but generally require a combi
nation of histologically confirmed hamartomatol.!s polyp(s) 
with distinctive PJS features (arborizing smooth muscle 
fibers), mucocUtaneous melanocytic macules, and/ or a known 
family history of PJS. STKll/ LKBl mutational analysis can 
also be performed to confirm a suspected PJS diagnosis. 

Juvenile Polyposis Syndrome 
The estimated incidence of juvenile polyposis syndrome (JPS) 
is 1 in 16,000 to 100,000 live births. Germline mutations in 
the BMPRlA, SMAD4, or PTEN genes can be detected in 
JPS families. Benign juvenile hamartomatous polyps are rela
tively common, occurring as solitaryr sporadic lesions in up to 
2% of children younger than 10 ·years and characterized 
pathologically with dilated, mucus-filled crypts with an 
inflammatory infiltrate in the lamina propria. In contrast, 
patients with JPS have multiple polyps that are distributed 
throughout the gastrointestinal tract. Abdominal pain, diar
rhea, bleeding, obstruction, or intussusception may occur 
during childhood or adolescence, with an average age at JPS 
diagnosis of 18.5 years. Approximately two thirds of 
untreated patients with JPS develop colorectal cancer by age 
60 years. Other associated malignancies are gastric, duodenal, 
and pancreatic cancer. Some patients with JPS may also have 
hereditary hemorrhagic telangiectasia, which can present 
with digital clubbing. A clinical diagnosis of]PS can be made 
based on any of the following: ( l) three or more juvenile 
polyps in the colorectum, (2) multiple juvenile polyps 
throughout the gastrointestinal tract, or (3) any number of 
juvenile polyps coupled with a family history of JPS. Genetic 
testing is not yet routinely performed in clinical practice. 

Hyperplastic Polyposis 
Hyperplastic polyposis (HPP), a familial predisposition to 
multiple and/or large hyperplastic polyps in the colorectum, 
has been recognized; however, the population-based preva
lence, underlying genetic alteration, and usual inheritance 
pattern remain incompletely defined_ Colo rectal cancer risk is 
increased to an unknown degree. According to the World 
Health Organization, the diagnosis of HPP can be made if 
any of the following criteria are met: (! ) live or more histo
logically confirmed hyperplastic polyps located proximal to 
the sigmoid colon, of which two or more are larger than l em 
in diameter; (2) any number of hyperplastic polyps located 
proximal to the sigmoid colon in a person who has one or 
more first-degree relatives with documented HPP; or (3) 
more than 30 hyperplastic polyps disuibuted throughout the 
colo rectum. 
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KEY POINTS 

• Smoking, alcohol consumption, excess bopy weight, 
and diet high in re~ meat have been linked to an 

. increased risk for colorectal cancer. 

• Patients with inflammatory bowel disease or type 2 
diabetes mellitus are at higher risk for developing col
orectal cancer. 

• The- most common hereditary colon cancer syndrome 
is hereditary nonpolyposis colorectal cancer, w~ch 
confers a lifetime risk of colorectal cancer of approxi-
mately 80%. ·· 

Screening 
Average Risk 
Approximately three quarters of all colorectal cancers are diag
nosed in average-risk persons (that is, persons without previ
ously identified colorectal cancer risk factors). Approximately 
90%.. Q(;f.ur. !IJIIing __ the ~jxth dec;tde ()f life 9r lat.~r. Th.e 
American College ofPhysici~ issued a guidance statement in 
2012 on screening for colorectal cancer based on a rigorous 
and comprehensive review of existing guidelines. They recom
mend that clinicians perform an individualized assessment of 
risk for colorectal cancer in all adults. Those with average risk 
should bemo screening at age 50 years (age 40 years for black 
patients) and continue at intervals based on the method of 
screening chosen and the results of screening until age 75 years 
or ~til there is a life expectancy ofless than l 0 years. Multiple 
test options have been endorsed by national organizations, and 
their recommendations for screening for colorectal cancer in 
average-risk individuals with different modalities are shown in 
Table 25. The American Cancer Society, the U.S. Multi
Society Task Force on Colorectal Cancer, and the American 
College of Radiology divide colorectal cancer screening 
options into two categories: ( 1) tests that detect premalignant 
adenomas and colorectal cancer (flexible sigmoidoscopy, 
colonoscopy, . doubleccontrast barium enema, . and CT 
colonography) and (2) tests that primarily detect colorectal 
cancer (stool assays). Conversely, based on strict rules of evi
dence and computer simulation models, the US. Preventive 
Services Task Force interpreted existing data as insufficient to 
support CT colonography or stool DNA testing for average
risk colorectal cancer screening. The ACP guidance statement 
recommends using a stool-based test, flexible sigmoidoscopy, 
or optical colonoscopy for screening in patients at average risk. 
Further description of the endorsed screening tests (except bar
ium enema) is provided in the following sections. 

Guaiac Fecal Occult Blood Test 
Guaiac fecal occult blood testing (gFOBT) uses a reagent that 
changes color in the presence of peroxidase, which is found in 
hlliDan blood, animal blood, and other dietary sources_ Proper 
test performance typically requires the collection of two samples 
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Colorectal Neoplasia 
--- -----·-------- -------- -------- --

TJ\1!! !1.1: 0! 5, Colorectal Cancer Screening Guidelines for Average-Risk Persons 

Screening Option ACP ACS.USMSTF-ACR USPSTF Screening 
Interval• 

~J:lel:at>fi)cal otcu~t Recommende~ Recommended if >50% Recommended };y.E!ar• 
- ~lii(E)M't'estlhg 'l'i 

-.! sensitivity for CRC 

Fecal immunochemical Recommended Recommended if >50% Recommended 1 year 
test sensitivity for CRC 

. Stool DNA test Recommended Recommended if >50% Not recommended owing to Uncertain 
sensitivity for CRC insufficient evidence 

Flexible sigmoidoscopy Recommended Recommended if sigmoidoscope is Recommended, with fecal 5years 
inserted to 40 em of the colon or to occult blood test every 3 years 

~ the splenic flexure 

· q colon-o-gtaphy Uncertain R~ommended, with referral for Not recommended owing to Syears 
colonoscopy if polyps 2:6 mm in insufficient evidence 
diameter are detected 

Recommended Recommended Colonoscopy 

BJ!d~m·enema :'l;~l~~ .. i:ittiifM'' Recommended, but only if other 
endorsed options are not available 

Recommended 

Not recommended 

10years 

.~.y~~rs 

'Assuming a negative/normal test result 

ACP = Amerkan Coilege of ptlysidans; AC5-USMSTF-ACR =American Cancer Society, U.S. Multi-Society Ta~k Force on Colorectal Cancer. and American College of Radiology; CRC = colorec
tal cancer; USPSTF =U.S. Preventive Services Task Force. 

Reprinted from Gastroenterology. 138(6). Ueberman D. Progress and challengeS in colorectal cancer screening and surveillance; 2115-2126. Copyright 2010, with permission from Elsevier. 

from three con.ilecutive stools (Six samples total). Samples can be 
obtained at home and mailed in to a clinical labOratory for pro
cessing and analysis. Randomized, controlled trials have shown 
statistically significant reductions in colorectal cancer incidence 
(17% to 20%) and mortality (15% to 33%) with, regular gFOBT 
screening. Limitations of gFOBT screening are low sensitivity for 
advanced adenomas (11% to 41%), diet and medication interac
tions that may produce f.tlse-positive or false-negative results, the 
need for annual testing if negative, and the need for appropriate 
diagnostic follow-up (ideally by colonoscopy) if testing is positive 
to achieve maximum benefit. For any positive screening gFO BT 
result, colonoscopy is the indicated diagnostic test. Current rec
ommendations from the U.S. Multi-Society Task Force on 
Colorectal Cancer specify that a high-sensitivity gFOBT be used 
if this colorectal cancer screening option is pursued. 

Fecal Immunochemical Test 
Fecal immunochemical test (FIT) assays incorporate anti
bodies directed against the human globin protein, improving 
its specificity over gFOBT assay methodology. In cross-sec
tional studies, single-episode screening estimates ofFIT sen
sitivity have ranged from 60% to 85% for colorectal cancer and 
25% to 50% for advanced adenomas. Sample collection can be 
completed at home, and pretest dietary restrictions are not 
necessary. As with gFOBT screening, FIT screening requires 
annual testing for negative results and appropriate diagnostic 
follow-up for a positive result. 

Stool DNA Test 
Unlike fecal occult blood tests, stool DNA (sDNA) assays tar
get molecular alterations that originate directly from the 1 

lesion of interest. Currently, an entire stool specimen (30 g 
minimum) must be submitted for evaluation. In two prospec
tive screening studies reported to date, multi-marker sDNA 
assays demonstrated moderate sensitivity for colorectal cancer 
(25% to 58%) and lower sensitivity for adenomas l em or 
larger (8% to 45%). Evolving DNA extraction and analysis 
protocols, as well as iterative marker selection, may lead to 
improved performance characteristics. At present, sDNA test
ing is not routinely available for colorectal cancer screening. 

Flexible Sigmoidoscopy 
Flexible sigmoidoscopy is endoscopic evaluation of the 
lower colorectum (up to 60 em). It is typically performed 
after limited bowel preparation (two enemas) and without 
conscious sedation during the procedure. Patients with ade
nomas of any size or polyps larger than 5 mm (if biopsies are 
not obtained) should undergo full colonoscopy. Screening 
benefits appear to be most pronounced in the examined 
bowel segment, with mortality reduced by approximately 
60%. Because proximal neoplasia is reportedly more com
mon among black patients and older women, proceeding 
directly to colonoscopy for screening may be more prudent 
in these patients. A potential complication of flexible sig
moidoscopy is bowel perforation, which occurs in less than 
l in 20,000 examinations. 

CT Colonography 
CT colonography provides radiologic evaluation of the entire 
colorectum, as well as limited evaluation of extracolonic struc
tures in the abdomen and pelvis. Dietary restrictions, full 
cathartic preparation, and oral contrast ingestion are required 
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prior to cr colonography. During the exainination, a small 
rectal catheter is placed to insufflate the colon with room air 
or carbon. dioxide. Conscious sedation is not required. 
Compared with colonoscopy as the strucmral reference stan
dard, cr colonography has estimated sensitivities of greater' 
than 90% for colorectal cancer and 85% to 93% for polyps ] 
em or larger. Diagnpstic_and/or therapeutic colonoscopy is 
recommended for one or more polyps 1 em or larger, or t:hiee 
or more polyps 6 mm or larger. Bowel perforation can occur 
from cr colonography, but the rate appears to be extremely 
low ( <l in] 0,000 examinations). 

Colonoscopy 

Although colonoscopy screening has not been rigorously 
investigated in randomized, controlled trials, observa
tional data suggest that substantial reductions in colorec
tal cancer incide-!lce (53% to 72%) and mortality (31%) 

1 may be obtained from this strategy. If no polyps are 
detected during a high-quality baseliu~ wluuuswpy t:val
uation (cecal intubation accomplished, mucosa well visu
alized with minimal fecal debris, and withdrawal time 
~6 minutes), the next colonoscopy can be performed in 
10 years. As defined by the American Society for 
Gastrointestinal Endoscopy/ American College of Gastro
enterology task force on quality in endoscopy, an adequate 
bowel preparation allows confidence that mass lesions 
other than small ( <5 mm) polyps were generally not 
obscured by residual debris. If the bowel preparation is 
not adequate, the screening evaluation should be repeated 

Colonoscopy permits endoscopic evaluation of the entire 
colorectum. Dietary restrictions and full cathartic prepa
ration are required prior to the procedure, and conscious 
sedation is administered during the procedure. In contrast • 
to other endorsed screening options, therapeutic polypec
tomy can be completed during the baseline proce~ure. 

before planning a long-term surveillance program. It is 
important to recognize colonoscopy "miss rates" when 
determining an appropriate surveillance interval; miss 
rates are 5% for colorectal cancer, 2% to 12% for polyps 

'ii'JU3li.IE: :i!G·. Colo rectal Cancer Surveillance fol' Patients· at Increased Risk 

Patient Group Preferred Test Onset surveiirimte Interval• Other Considerations• 

Inflammatory Bowel Disease 

t:i:C, pancol!tis Colonoscopy IBD duration · ~~l11RW~iia ~~ 
:>syears 

UC, distal colitis Colonoscopy IBD duration 1-2 years 
>8 years 

uc. proctitis Colonoscopy IBD duration ·lO>year-s 
>8 years· 

Crohn disease, Colonoscopy IBD duration 1-2 years 
<: 113 of colon >8 years 
involved 

With PSC Colonoscopy At PSC diagnosis 1ryear · 
Nonsyndromic Family History 

~ 

t first -degree Colonoscopy Ag~ 49;¥~ars or age 1 () s~yea rs 
relative with CRCb ye;a"t51\befare:}'oungest 

age·.~tC~~~.i.ag.~;~osi5 in 
the fS)rnily, wh'ichever is 
YGU/19Jf 

Hereditary Cancer Syndromes 

Lynch syndrome Colonoscopy · Age,~f:),25;year;sb 1-2yeai-s • ., Transvaginal ultrasound or 
endometrial aspirate at age ·25-30 
years, repeat every 1 year (women) 

Urine cytology at onset of CRC 
screening, repea~.every 1 year 

Upper endoscopy screening may be 
offered in families with gastric cancer 

Familial CRC type X Colonoscopy Age 5-10 years before 3-5 years 
youngest age at CRC 
diagnosis in the family 

(continued on next pilge} 
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Colorectal Neoplasia 

'f!UH.E 26 . Colorectal Cancer Surveillance for Patients at Increased Risl< (continued) · . · · 

Patient Group Preferred Test Onset Surveillance Interval• other Considerations• 

Hereditary Cancer Syndromes (continued) 

Familial .fle)dble Age Hh12 years 1ye~r."' and serum 
adenomatous srgrnpidostopy y~ars, 

polyposis, classic 

Upper endoscopy (with side-viewing 
examination of the duoden~.1. P.ap!l.la) 
when CRN dttt~~~~ Of~~~ ~$,;~'<\~. 
repeat eve£M1li8,ye<~FS 

~~®i9~fQ' .. hY.t<ild'gl<1l'ld, re~eat ~ 
· · ev r;y!-1· year 

Familial adenomatous Colonoscopy Age 5-10 years before 1 year 
polyposis, attenuated youngest age at CRC 

diagnosis in the family 

MYH-associated Colonoscopy Age 25-30 years 3-5 years Upper endoscopy (with side-viewing 
polyposis exa~T_~ination ofthe duodenal papilla) 

at age 30-35 years, repeat every 3-5 years 

Peutz-Jeghers Colonoscopy Age 25years 2-3 years Upper endoscopy and small-bowel 
syndrome radiography at age 1 0 years, repeat 

every 2 years 

Testicular exam at age 10 years, repeat 
every 1 year (men) 

Pelvic exam with cervical smear at age 
20 years, repeat every 1 year (women) 

Mammography at age 25-35 years, 
repeat every 1 ye;:~r (women) 

Juvenile polyposis Colonoscopy .·Age t2·ye·ats 3,years Upper endoscopy, by age 15 years,then 
repeat every 1-3 years 

Hyperplastic polyposis Colonoscopy Age 40 yearsb 5 years 

'Assuming negative/norrnaltest result 

•The U.S Multi· Society Task force on Coloredal Cancer recommends colonoscopic screening for patients wilh a first-degree relative with CRN at age <60 years or ~2 first-degree relatives with 
CRC diagnosed at any age beginning at age 40 years or age 10 years before youngest age at CRN or CRC diagnosis in the family, whkhever is younger, and any modality screening beginning 
at age 40 years for 1 first-degree relative with CRN diagnosed at age >60 years or 22 second-degree relatives with CRC diagnosed at any age. 

CRC = coloredal cancer; CRN = coloredal neoplasia (adenoma or adenocarcinoma); 180 =inflammatory bowel disease; PSC =primary sclerosing cholangitis; UC = ukerative colitis. 

l em or larger, and more than 20% for polyps 6 mm or 
larger. Other potential risks associated with colonoscopy 

screening are clinically significant bleeding (2 to 6 per 

1000 examinations) and bowel perforation (approxi· 
mately l per 1000 examinations). 

Increased Risk 
Colorectal cancer screening guidelines for patients at 

increased risk owing to chronic inflammatory bowel disease, 

nonsyndromic family history, or a hereditary cancer syn

drome are provided in Table 26. Specific early detection 

algorithms for potentially higher-risk patients with type 2 

diabetes, ureterosigmoidostomy, or cholecystectomy have 

not been established, so colorectal cancer screening strate

gies for these patients should be formulated on an individ

ual basis. 

•' 

KEY POINTS 

• Approximately three quarters of all colorectal canc~rs 
are diagnosed in average-risk persons (persons without 
previously identified colorectal cancer risk factors). 

• Age 50 years is the accepted threshold for initiating 
screening in average-risk persons; screening should be 

continued until age 75 years or until there is a life 

expectancy of less than 10 years. 

Survei I lance 
Postpolypectomy 
Patients with one or more adenomas detected during a col

orectal cancer screening evaluation are at increased risk for 

developing subsequent advanced colorectal neoplasia. 
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Colorectal Neoplasia 

Adenoma multiplicity, size, . morphology; and histo1ogy are 
thought to be the strongest predictors of future risk. If a high
quality baseline colonoscopy evaluation was performed, the 
postpolypectomy surveillance interval can be stratified based 
on these characteristics. For low-risk patients (l to 2 adenomas, 
<l em, tubular morphology, and low-grade dysplasia), surveil
lance colonoscopy can be repeated in 5 to 10 years. For high-

. · risk patients (;:::3 adenomas, ;:::1 em, villous morphology, or 
high-grade dysplasia), surveillance colorioscopy should be 
repeated in 3 years, assuming complete removal of the index 
lesion( s ). If more than l 0 adenomas are detected during a sin
gle evaluation, the next colonoscopy should be repeated in less 
than 3 years and the possibility of an underlying hereditary can
cer syndrome shoUld be considered. Patients with large, sessile 
adenomas that are removed piecemeal should undergo repeat 
colonoscopy at a relatively short interval {2 to 6 months) to 
ensure complete resection. Patients with small, hyperplastic, 
rectal polyps only (without meeting criteria for hyperplastic 
polyposis syndrome) should undergo surveillance according to 
average-risk screening guid~lines. 

Post-Colorectal Cancer Treatment 

proximal colon (cecum to splenic flexure), common symp
toms include nonspecific abdominal pain; unintentional 
weight loss, and occult gastrointestinal bleeding. Tumors aris
ing from the distal colon (descending and sigmoid) or rectum 
can present with increased stool frequency (small caliber), 
incomplete evacuation, constipation, or hematochezia. 
Clinical signs that may be related to colorectal cancer are ane
mia, fistula, mass lesion, or unexplained abscess. At presenta
tion, approximately 40% of patients have localized disease, 
36% have regional metastases, 19% have distant metastases, 
and 5% are unstaged. Relatively frequent sites for distant 
metastases are the liver, peritoneal cavity, and lungs; the adre
nal glands, ovaries, and skeletal system are less commonly 
involved. Metastases to the brain or central nervous system 
are rare. 

Diagnosis and Staging 
Colonoscopy is the initial test of choice for evaluating symp
toms suggestive of colorectal cancer because biopsy samples 
can be obtained during the diagnostic procedure. Staging is 
detennined by depth of tumor invasion, extent of nodal 

Patients with colorectal cancer who receive potentially curative 
treatment (such as SW'gery, chemotherapy, radiation therapy, 

I involvement, and presence or absence of distant metastases. 
For colon cancers, the clinical (or preoperative) stage is gen-

or a combination of these) should be monitored aggressively • erally based on the physical examination, abdorninopelvic CT, 
and chest radiography findings. The rectal cancer staging eval
uation usually includes endoscopic ultrasonography or pelvic 
MRI in addition to the tests for colon cancers. The final 
pathologic stage is determined following surgery. Based on 
Surveillance Epidemiology and End Results (SEER) program 
data from 1999 to 2006, the 5-year relative survival rate for 
patients with any colorectal cancer is 65%, with estimates of 

to detect early recurrence and perform surveillance for 
metachronous colorectal neoplasia in the remaining colorectal 
segment. Preoperative clearing colonoscopy (or CT colonog~ 

raphy for obstructing tumors) is re<:orrunended to identifY syn
chronous malignancies; which occur in approximately 2% to 
7% of all patients with colorectal cancer. Following treatment, 
surveillance colonoscopy should be repeated 1 year after the 
clearing examination. If normal findings are observed, subse
quent surveillance colonoscopies can be performed at 3 years I 

and 5 years after the clearing examination, respectively. If ade
nomas are detected, surveillance intervals can be tailored 
according to postpolypectomy guidelines. 

K-E-V- P<HNT-S-------------
':'' ~ · '· ' - . ";" -

• Patients"wit:h one or ri~ore adenomas detected during 
a colorectal cancer screening evaluation are at 
increased risk for developing subsequent advanced 
colorectal neoplasia; these patients should receive sur
veillance colonoscopy. 

• Patients with colorectal cancer who receive poten
tially curative treatment should be monitored aggres
sively to detect early recurrence and/or to prevent 
metachronous colorectal neoplasia in the remaining 
colorectal segment. 

Clinical Presentation 

90%,70%, and 12% for localized, regional, and distant stages 
of disease, respectively. For management of colorectal cancer, 
see MKSAP 16 Hematology and Oncology. 

Chemoprevention 
The goal of colorectal cancer chemoprevention is to apply 
pharmaceutical and/or nutritional compounds to prevent, 
inhibit, or reverse the carcinogenic process prior to 
the malignant transformation of premalignant dysplasia. 
Leading candidate agents include NSAJDs, difluoromethy-

1 !ornithine (DFMO), exogenous estrogen; calcium carbon
' ate, and vitamin D. However, existing data do not support 
, routine clinical application of any candidate agent strictly for 

colorectal cancer chemoprevention outside of high-risk 
patient populations. 

KEY POINT - ·· . · -

Symptoms of colorectal cancer are often related to anatomic 
iocation and size of the tumor. For tumors originating in the ' 

• Outside of hereditary cancer syndromes, the risks 
outweigh the benefits of using NSAIDs or estrogen 
replacement therapy strictly for colorectal cancer 
chemoprevention. 
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Disorders of the Liver 
Approach to the Patient with 
Abnormal Liver Chemistry 
Studies 
Abnormal liver chemistries are found in as many as 13% of 
patients undergoing medical evaluations for any cause. Serum 
aspartate aminotransferase (AST) and alanine aminotrans
ferase (ALT) elevations indicate hepatocyte_inflammation or 
injury. In addition to the liver, AST is produced in the heart, 
skeletal muscles, and kidneys. However, ALT is produced 
minimally in nonhepatic tissues, so ALT elevations are more 
specific for diagnosing liver disease. 

Senun alkaline phosphatase and bilirubin elevations 
imply biliary injury or abnormalities in the flow of bile. 
However, alkaline phosphatase elevations can also reflect 
bone injury or pregnancy. Laboratory fractionation of alkaline 
phosphatase can claricy the tissue of origin. Bilirubin is meas
ured in conjugated {direct) and unconjugated (indirect) 

Disorders of the Liver 

forms. Predominance of conjugated bilirubin indicates disease 
of the liver; predominance of unconjugated bilirubin indicates 
non-liver-disease states such as hemolysis or Gilbert syn
drome, which is characterized by benign defects in bilirubin 
conjugation. 

Measurements of serum albumin and prothrombin time 
reflect the synthetic function of the liver. However, albumin 
level can be affected by nutritional state and renal or gas
trointestinal protein losses. Prothrombin time can also be 
adversely affected by nutritional state, specifically vitamin K 
deficiency. · l 

It is common for elevations of hepatocellular (AS!, 
ALT) and cholestatic (alkaline phosphatase, bilirubin) injury 
markers to coexist. The relative pattern and severity of these 
injury markers give important clues to the cause of liver 
inflammation, as described in Table 27. The duration of 
liver test elevation can also aid in diagnosis. Acute hepatitis 
exists when abnormalities have been present for less than 6 
months; chronic hepatitis occurs when abnormalities have 
been present for more than 6 months. CJ 

'GABLE 21. Liver Chemistry Studies· as Clues ·to the Diagnosis ofLiver Inflammation . ...: . · . ·. · · . . 

Disease AST ALT Alkaline Phosphatase Bilirubin Other Features 

Acute viral hepatitis iii iii ii Normal to iii Exposure history; constitutional 
symptoms 

Chronic viral hepatitis i ii Normal to i Normal History of percutaneous, sexual, or 
perinatal exposure 

Nonalcoholic i ii Normal to i Normar Metabolit syndrome 
steatohepatitis 

Alcoholic hepatitis ii i Normal to i Normal to iii History of alcohol abuse 

Acute autoimmune iii iii Normal to i Normal to iii Positive autoantibodies 
hepatitis 

Chronic autoimmune i ii Normal to i Normal Positive autoantibodies 
hepatitis 

Wilson disease ii ii -1. i (unconjugated) H~molysis, neuropsychiatric , .. 
(acute or chronic) ab'r:iormalities;;renal tubular acidosis 

a(Antitrypsin 
deficiency (chronic) 

i i Normal to i Normal Lung disease 

Hemochromatosis i i Normal to i Normal Elevated ferritin 
(chronic) 

Primary biliary i i iii Normal to ii Antimitochondrial antibodies 
cirrhosis (chronic) 

Primary sclerosing i i iii Normal to ii Presence of inflammatory bowel 
cholangitis (chronic) disease 

Large bile duct 'I' 'I" 'I' 'I' ·n lt Abdominal pain 
obstruction (acute) 

Infiltrative liver i i iii Normal Malaise, hepatomegaly 
disease (such as 
lymphoma) 

Ischemic hepatitis iii iii Normal to i Normal History of hypotension, rapid 
("shock liver") resolution of liver tests 

ALT =alanine aminotransferase; AST =aspartate aminotransferase. 
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Viral Hepatitis 
Hepatitis A 
Hepatitis A virus (HAV) is a common cause of acute hepati
tis in the United States. Clinical symptoms such as malaise, 
fatigue, nausea, and right upper quadrant discomfort develop 
2 to 6 weeks after exposure. Jaundice and cholestasis can 
develop l to 2 weeks after the onset of symptoms. Symptoms 
are typically more severe in adults than children, in whom 
acute HAV infection can be clinic~y silent. Acute HAVis 
diagnosed by detecting serum anti-HAV IgM antibodies. 
Jaundice peaks in severity 2 weeks after onset, and clinical 
recovery is typically complete by 3 months. Occasionally, a 
relapsing or prolonged cholestasis syndrome develops. Overt · 
liver failure is very rare. HAVis a self-limited infection and 
does not cause chronic hepatitis. 

Persons at risk for HAV infection are travelers to endemic 
areas and men who have sex with men; vaccination of high
risk populations can prevent infection. Infected patients are 
contagious during the incubation period and for approxi
mately l week after the onset of jaundice. Because infection 
is transmitted enterically, hand-washing and proper cooking 
of foods are crucial in preventing the spread of HA V. 

Prqmpt vaccination of patients exposed to HAV can pre
vent the development of acute infection. For patients in 
whom vaccination rnay be unreliable (such as irnmunocom
promised patients), immune globulin should be administered 
as postexposure prophylaxis. 

Hepatitis B 
Approximately 350 million person~ worldwide and 1.25 
million in the United States have hepatitis B virus (HBV) 
infection. HBV can cause both acute and chronic hepatitis. 
HBV is highly transmissible by blood (including needle
stick), mucocutaneous (such as sexual contact), or perina
tal exposures. 

Diagnosis 
HBV is diagnosed by serologic tests for HBV antigens and 
antibodies as well as direct HBV DNA assays, as described in 

Condition HBsAg HBsAb Hl.klgM 

Acute HBV + + 

Chronic active HBV + 

Inactive HBV carrier + 

Immune-tolerant HBV + 

Resolved HBV + 

Previously immunized + 

Table 28. Acute HBV is characterized by symptoms similar 
to those of acute HAV. The incubation period ofHBV is 4 to 
16 weeks. HBV acquired in adulthood commonly results in 
an acute infection followed by resolution. In contrast, patients 
infected during childhood will typically develop chronic HBV 
infection. Adult patients who acquired HBV perinatally often 
are in an immune-tolerant state, which is characterized by 
high levels ofHBV DNA but no active hepatic inflammation; 
these patients are at risk for conversion to active HBV. 
Inactive carriers ofHBV have low levels ofHBV DNA and 
are believed to be at low risk of progression of liver disease; 
therefore, initiation of medications to treat HBV in these 
patients is not justified. These patients maintain risk for reac
tivation ofHBV, which may cause subsequent progression of 
liver disease. Monitoring for the development of chronic 
active HBV is therefore warranted for HBVimmune-tolerant 
patients or HBV inactive carriers. 

Management 
The goal ofHBV treatment is to reduce progression to sig
nificant chronic liver disease and complications of chronic 
HBV such as hepatocellular cancer. 

Management ofHBV is dependent on the interpretation 
of the serologic studies as described in Table 28. Acute HBV 
infection is managed with supportive care. Acute HBV in the 
adult patient is typically self limited. The role of oral antiviral 
medications in the management of acute HBV is restricted to 
patients who are developing liver failure from severe acute 
HBV. Fulminant liver failure caused by HBV may require 
liver transplantation. 

Patients with chronic active HBV infection, defined by 
elevated hepatic aminotransferases or active inflammation on 
liver biopsy, should receive antiviral therapy. Clinical out
comes are improved in patients with chronic active HBV with 
effective viral suppression. The available antiviral medications 
for HBV are shown in Table 29. The goal of antiviral treat
ment is ideally to convert hepatitis B surface antigen 
(HBsAg)-positive status to HBsAg-negative status, although 
a more common goal is to induce suppression of viral repli
cation without necessarily obtaining clearance of virus. 

HSc lgG HBeAg HBeAb HBV DNA AST, ALT 

+ + ti 
+ +or- +or- High t 
+ +or- Low Normal 

+ +or- +or- High Normal 

+ + Normal 

Normal 

ALT =alanine aminotransferase; AST =aspartate aminotransferase; HBc lgG = lgG antibody to hepatitis B core antigen; HBc lgM = lgM antibody to hepatitis B core antigen; HBeAb =antibody 
to hepatitis B e antigen; H6eAg = hepatitis Be antigen; HBsAb = antibody to hepatitis B suriace antigen; HBsAg = hepatitis 6 suriace antigen; HBV = hepatitis B virus 
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Disorders of the Liver 

TAB I. IS 29 . Medical Therapy for Hepatltl~ B Virus Infection .. . . · · . . · 

Medication Duration of Therapy Expense Potency Resistance 

Pegimterferon· 1 year iii None 

Lamivudine 6 months after HBeAg seroconversion, or loss t High High 
of HBsAg if HBeAg negative to start 

Telbivudine 6 months after HBeAg seroconversion, or loss ii High High 
of HBsAg if HBeAg negative to start 

Adefovir 6 months after HBeAg seroconversion, or loss ii Moderate Moderate 
of HBsAg if HBeAg negative to start 

Tenofovir 6 months after HBeAg seroconversion, or loss it High Low 
\ of HBsAg if HBeAg negative to start 

Entecavir 6 months after HBeAg seroconversion, or loss it High Low 
of HBsAg If HBeAg negative t!) start 

HBeAg = hepat~is 0 e antigen; HBsAg =hepatitis B surface antigen. 

Peginterferon can be considered in patients with elevated 
hepatic aminotransferases (greater than tWo times the upper 
limit of normal) and low HBV DNA levels. Patients without 
increased liver mflanunation markers or who have high HBV 
DNA levels are unlikely to respond to peginterferon therapy. 
The oral nucleoside/nucleotide analogues (lamiwdine, ade
fovir, telbivudine, entecavir, and tenofovir) effectively sup
press HBV replication and can improve markers of liver 
inflammation. Entecavir and tenofovir are the favored agents, 
because viral resistance to lamivudine, telbivudine, and ade
fovir has been increasingly recognized. 

Inactive carriers ofHBV and immune-tolerant patients 
do not benefit from antiviral therapy. 

Extrahepatic Manifestations 
The two primary extrahepatic manifestations ofHBV are poly
arteritis nodosa and kidney disease, most commonly mem
branous glomerulonephritis (both mediated by circulating 
immune complexes). Extrahepatic manifestations indicate 
the need for viral suppression, typically with oral antiviral ther
apy. Hepatocellular cancer risk is increased in patients with 
HBV-related cirrhosis and in adults who acquired HBV 
infection perinatally. 

Prevention 
HBV prevention consists of vaccination of newborns and 
those at risk ofinfection, such as health care workers. Infected 
patients should be counseled on lifestyle factors that can pre
vent spread of infection. Vertical transmission ofHBV can be 
minimized by prompt vaccination and administration of 
HBV immune globulin to newborns immediately after deliv
ery if the mother h~s HBV infection. 

Hepatitis C 
As many as 4 to 5 million persons in the United States are 
estimated to be infected with hepatitis C virus (HCV). 
Infection occurs through percutaneous exposure, primarily by 

injection drug use or blood transfusion prior to 1992. Most 
acute HCV infections are asymptomatic. Chronic infection 
develops in up to 85% of patients with anti-HCV antibodies. 
HCV results in cirrhosis within 30 years of infection in 25% 
of chi:onically infected patients. Risk factors for progression to 
cirrhosis are male sex, obesity, alcohol use, and daily marijuana 
use. Patients with chronically elevated hepatic aminotrans
ferases or a history of injection drug use, percutaneous expo
sure, or blood transfusion prior to 1992 should be screened 
for HCV infection. 

Diagnosis 
Patients with chronic HCV often have fatigue, mild right 
upper quadrant abdominal discomfort, and arthralgia. 
Extrahepatic manifestations of HCV are mixed cryoglobu
linemia, membranoproliferative glomerulonephritis, por
phyria cutanea tarda, and non-Hodgkin lymphoma. Testing 
for HCV consists of detecting anti-HCV antibodies and has 
a very high positive predictive value in patients with elevated 
liver tests and risk factors for HCV infection. The recombi
nant irnmunoblot assay (RIBA) or HCV R.t~A by polymerase 
chain reaction confirms HCV infection. 

Treatment 
Treatment ofl-ICV consists of a regimen of peginterferon and 
ribavirin. NS3/4A protease inhibitors have recently been 
developed and have activity against HCV genotype 1. These 
are now combined with peginterferon and ribavirin in the 
treatment of this genotype. The available NS3/4A protease 
inhibitors, boceprevir and telaprevir, increase the likelihood of 
successful therapy when either is combined with peginter
feron and ribavirin for the treatment of genotype l. Liver 
biopsy is not necessary for HCV diagnosis but can be helpful 
in determ.in.ing which patients may benefit from antiviral ther
apy. Clinical observation is an option for patients with mini
mal fibrosis on liver biopsy. When significant fibrosis is found, 
however, the benefits of antiviral therapy may outweigh the 
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side effects of treatment (Table 30). Hepatitis C treatment 
has significant side effects, and the benefits of ilierapy should 
be weighed against tile risks. Contraindications to antiviral 
ilierapy with peginterferon and ribavirin include decompen
sated liver disease, pregnancy, severe psychiatric disease, and 
severe preexisting cytopenias. 

The goal. of antiviral therapy is to obtain a sustained viro
logic response (SVR), defined as undetectable HCV viral lev
els by polymerase chain reaction 6 months after completion 
of antiviral therapy. Although all genotypes of HCV cause 
similar disease, responses to peginterferon and ribavirin differ 
by genotype. Treatment of genotype l with peginterferon, 
ribavinn, and an NS3/4A protease inhibitor has an up to 80% 
likelihood of SVR after a course of antiviral therapy. 
Genotypes 2 and 3 have a likelihood ofSVRgreater tllan 80% 
after a course of antiviral therapy wiili peginterferon and rib
avirin. Viral levels are measured during treatment to deter
mine the effectiveness of therapy. In addition, viral levels 
monitored during tllerapy help to determine the optimal 
duration of antiviral tllerapy to be administered. Undetectable 
viral levels after 4 weeks (rapid virologic response) or 12 
weeks (early virologic response) of antiviral therapy indicate 
an improved chance of obtaining SVR. A viral level tllat has 
not decreased by 2-log at 12 weeks compared with the start
ing viral level is predictive of a lack of SVR, and treatment is 
typically terminated. 

Prevention 
There is no vaccination for HCV; therefore, prevention of 
HCV infection consists of minimizing risks of percutaneous 
exposure and effective screening of blood donors for the pres
enceofHCV. 

=-"ifAai'e")'if.~: <:orrun- n. "JCJeEffectfof.AntTVTral'tlierapy · -.: 
f.or Hepatitis C Vlru~ -: ''::- :: : · .: · , . 

Peginterfercn 

Influenza-like symptoms (fatigue, headache, fevers) 

Psychiatric side effects (depression, insomnia, irritability) 

Cytopenias (neutropenia, anemia, thrombocytopenia) 

Autoimmune thyroiditis 

Ribavirin 

Hemolytic anemia 

Hyperuricemia 

Rash 

Teratogenicity 

NS3/4A Protease Inhibitors 

Rash 

Anemia 
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Coinfection of Hepatitis C V1n1s and IDV 
Risk factors for acquisition ofHCV are similar to risk factors 
for acquisition of HIV, and therefore many patients are 
found to be infected with both viruses. As treatment for 
HIV has become significantly more effective over the last 
several' years, chronic liver disease due to HCV is emerging 
as a major cause of morbidity and mortality in this patient 
population. 

Patients with HIV should be assessed for HCV and 
should be offered antiviral therapy unless otherwise con
traindicated. Patients with HIV /HCV coinfcction progress 
to cirrhosis faster than patients witl1 HCV alone, and tllere
fore treatment can be offered to. th~m· at earlier stages of 
fibrosis than patients with HCV infection alone. The rates 
of success of therapy (obtaining an SVR) are typically lower 
in patients with HIV /HCV coinfection than in patients 
with HCV alone. Patients with AIDS or a CD4 cell count 
ofless tllan 500/microliter should be started on antiretro
viral therapy prior to consideration of HCV ilierapy, as a 
restored immune system may result in better treatment out
comes for HCV. 

Hepatitis D 
Hepatitis D virus (HDV) is an incomplete virus that requires 
the presence ofHBV for replication. It is seen as a co infection 
with HBV or a superinfection in a patient already infected 
with HBV; the latter manifests as severe acute hepatitis. HDV 
is diagnosed by identifying anti-HDV antibodies in the 
serum. HDV is transmitted via similar routes as HBV. 
Coinfection ofHDV and HBV does not have significant clin
ical differences from infection with HBV alone. Resolution of 
HBV infection will result in resolution of HDV infection. 
Prevention of HDV infection is identical to that of HBV 
infection. 

Hepatitis E 
Hepatitis E virus (HEV) is similar to HAV in that it is trans
mitted via an enteric route, causes acute hepatitis, and does 
not cause chronic liver disease. HEV has a high incidence 
in Asia, Mrica, and Central America. Fulminant HEV is 
rare. The iocubation period for HEV is between 2 weeks 
and 2 months, and cholestasis can be prolonged. Overall 
mortality due to HEV is low; however, pregnant womeo 
infected duriog the third trimester can have a mortality rate 
as high as 25%. Acute HEV is diagnosed by detecting IgM 
antibodies to HEV. These tests are not commercially avail
able and clinical samples must be sent to reference labora· 
tories. There is no defined prophylaxis such as vaccination 
or postexposure immune globulin. Prevention consists of 
good hygiene and avoiding potentially contaminated sub
stances such as drinking water and poorly cooked foods in 
endemic areas. 

-· 

I_ 

( 

( 

( 



I 

-, 

KEY POINTS 

• Hepatitis A infection is self limited and only rarely 
causes liver failure. 

• Hepatitis B infection is an important cause of chronic 
liver disease, and antiviral therapy should be consid
ered for patients at risk of progression to significant 
liver disease. 

• Hepa~tis C treatment has significant side effects, and 
the benefits of therapy should be weighed against the 
risks. 

Cl Alcohol- and Drug-Induced 
Liver Disease · 
Alcohol-lnducecf. Liver Disease 
Approximately 4% of U.S. adults have been diagnosed with 
alcohol abuse or dependence. Alcohol-induced liver disease 
(ALD) can range from simple steatosis (fatty liver) to cirrho
sis. The dose, duration, drinking pattern, and type of alcohol 
consumed inll.uence the risk for developing ALD. Other risk 
factors include female sex, Hispanic and American lndian .eth
nicity, obesity, iron overload, chronic viral hepatitis, and 
genetic factors. Fatty liver is usually asymptomatic and 
resolves after 4 to 6 weeks with alcohol abstinence. However, 
continued alcohol use (>40 g/d) increases the risk of pro
gression to cirrhosis by 30%. Severe alcoholic hepatitis occurs 
acutely in some patients with chronic. liver injury and has a 
poor short-term prognosis. 

ALDis diagnosed by a history of significant alcohol intake 
and clinical evidence of liver disease. Serum AST is typically ele
vated two to six times the upper limit of normal in severe alco
holic hepatitis. AST levels above 500 units/Land ALT levels 
above 200 units/L are uncommon. AnAST/ ALT ratio above 
2 to 3 is typical for ALD. Liver biop~-y can confirm ALD and 
exclude a superimposed condition like viral hepatitis. 

The prognosis for ALD has traditionally been estimated 
using the Maddrey discriminant function (MDF) score, 
which is calculated as follows: 

MDr = 4.6 (prothrombin time [s]- control prothrombin 
time [5]) 1 total bilirubin (mg/dL) 

Patients with MDF scores of 32 or greater (indicating 
~evere alcoholic hepatitis) have short-term mortality risks as 
high as 50%. 

The Model for End-Stage Liver Disease (MELD) score, 
which is a progno~tic index ba~ed on serum value~ of total 
bilirubin, creatinine, and INR, has also been used to assess 
mortality in patients with ALD. A MELD score of 18 or 
greater was recently observed to have similar prognostic 
implications as the MDF score. 

Treatment for ALD consists of promoting alcohol absti
nence and relapse prevention strategies. Abstinence may 
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improve histologic features of hepatic injury, decrease the ris~ 
of cirrhosis, and improve survival. In addition to abstinence 
and efforts to improve nutrition, patients with severe alco
holic hepatitis (MDF score ~32 with or without hepatic 
encephalopathy) may benefit from short-term prednisolone 
or pentoxifylline if corticosteroid therapy is contraindicated 
by infection or kidney failure. 

Drug- and Toxin-Induced Liver Disease 
Worldwide, the annual incidence of drug- or toxin-induced 
liver disease is estimated between 13.9 and 24 cases I\er 
100,000 persons. Drug-induced liver injury is the most cotll
mon cause of acute liver failure requiring liver transplantation 
in the United States. Risk factors are age and female sex. An 
estimated 70% of cases are caused by prescription medica
tions, and 9% are attributed to herbal and dietary supple
ments. Dose-dependent drug-induced liver injury is most 
commonly observed in association with acetaminophen use. 
For a discussion of acetaminophen toxicity, see Fulminant 
Hepatic Failure. For idiosyncratic drug-induced liver injury, 
the major classes of implicated agents are antibiotics, central 
nervous system agents (phenytoin, valproic acid), 
immunomodulatory agents, and lipid~lowering agents. 
Among the antibiotics, the most commonly implicated· drug 
is amoxicillin-clavulanate, yet serious adverse clinical out
comes, including death or the need for liver transplantation, 
are exceedingly rare. 

Patients may present with AST, ALT, and/or alkaline 
phosphatase elevations without jaundice and may be asyinp
tomatic or have nonspecific symptoms such as fatigue and 
nausea. These patients tend to have a benign course if the 
offending agent is identified and discontinued. Abdominal 
pain, jaundice, and pruritus usually accompany severe drug
induced liver injury. Fever, rash, and eosinophilia occur with 
hypersensitivity-type reactions. Coagulopathy, kidney dys
function, and mental status changes are seen in fulminant liver 
disease. The diagnosis is made after the exclusion of viral hep
atitis (A, B, and C), alcoholic liver disease, autoimmw1e liver 
disease, and metabolic liver disease. Cross-sectional imaging 
to rule out biliary tract disease is also recommended. If the 
diagnosis of drug-induced liver injury remains uncertain, a 
liver biopsy is recommended. Histology may demonsrrare 
prominent eosinophilia, granulomas, zonal or massive necro
sis, or cholestasis with hepatitis. The diagnosis is further sup
ported when symptoms and elevated liver enzymes resolve 
after drug or toxin withdrawal ("dechallenge"). 

A benign prognosis is Lypical. However, jaundice due to 
idiosyncratic drug-induced liver injury has a 10% mortality 
rate without transplantation, even when the causative drug is 
discontinued promptly. A recent study suggested that mor
tality could be improved with N-acetykysteine for idiosyn
cratic drug-induced liver injury. N-acetylcysteine should also 
be given for acetaminophen toxicity. rn 
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_I<EV POINTS 

• Treatment for alcohol-induced liver disease consists of 
promoting alcohol abstinence and relapse-prevention 
strategies; severe cases of alcoholic hepatitis may be 
treated with corticosteroid therapy or pentoxifylline. 

• Common causes of drug-induced liver disease are 
acetaminophen, antibiotics, central nervous system 
agents (phenytoin, valproic acid), immunomodula
tory agents, and lipid-lowering agents. 

Autoimmune Hepatitis 
Autoimmune hepatitis is characterized by serwn autoanti
bodies, hypergammaglobulinemia, and histologic features 
of interface hepatitis. The mean incidence and prevalence 
rates are 1.9 and 16.9 per 100,000 persons among white 
Northern Europeans, but many etlmic groups can develop 
autoimmune hepatitis . Women are nearly four times more 
susceptible than men. 

The clinical presentation of autoimmune hepatitis ranges 
from asymptomatic mild disease to fulminant hepatic failure. 
Common features are fatigue, jaundice, and pruritus. Nausea, 
vomiting, skin rash, and joint pain arc less common. Serum 
AST and ALT levels are often 2 to 10 times above the upper 
limit of normal; elevated serum alkaline phosphatase levels 
occur in 20% of cases without significant biliary injury on his
tology. Total bilirubin and albumin levels are usually normal 1 

unless advanced cirrhosis or severe inflammation is present. 
Serum antinuclear and smooth muscle antibodies are 
observed together in 60% of cases. Serum titers greater than 
1:40 suggest autoimmune hepatitis. Elevated serum '¥·globulin 
levels (>2.0 g/dL (20 g/L]) are helpful for diagnostic verifica
tion. Serum p-AN C.'\ levels may be helpful for the 10% to 15% 
of patients with negative antinuclear antibody, smooth muscle 
antibody, and -y·globulin levels less than 2.0 g/dL (20 g/1). 
Liver biopsy is typically required for diagnosis. The most spc
citic histologic criteria are interface hepatitis with lymphocytes 
and plasma cells in portal, periportal, or lobular areas. 

The absolute indications for treatment arc: ( 1) AST lev
els greater than 10 times normal, (2) AST levels greater than 
five times normal with y-globulin levels greater than two 
times normal, ( 3) bridging or confluent necrosis on liver 
biopsy, or ( 4) symptomatic disease (fever, nausea, vomiting, 
jaundice). Induction therapy consists of corticosteroids or 
combined treatment with azathioprine and corticosteroids. 
Both treatment regimens induce remission in more than 80% 
of patients; however, the combined regimen often has fewer 
side effects. Maintenance therapy with the same regimen 
should be provided for 12 to 18 months to increase the like
lihood ofhistologic remission. Cessation of therapy before 12 
months is associated with high rates of relapse even though 
liver biochemistries may have normalized quickly. Only 20% 
of patients remain in remission after the complete withdrawal 
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of medical therapy; therefore, medication doses should be 
tapered to monotherapy with azathioprine at the minimum 
dose needed to maintain remission. 

A minority of patients with autoimmune hepatitis will 
have adverse drug effects or treatment failure that requires sal
vage therapies ( mycophenolate mofetil, cyclosporine, or 
tacrolimus). Liver transplantation is effective in patients who 
develop end-stage liver disease. The overalllO-year survival 
after transplantation is estimated at 75%. Disease recurs in 
20% to 30% of patients after transplantation and is usually 
managed by conventional immunosuppressive regimens. 

I<EY POtrJTS . · · 

• The clinical presentation of autoiinm~~ hepatitis 
ranges from asymptomatic mild dise~e to fulminant 
hepatic failure; common features are fatigue, jaun
dice, and pruritus. 

• Therapy for autoimmune hepatitis consists of corti
costeroidS or combination treatment with azathio
prine and corticosteroids. 

Metabolic Liver Disease 
Nonalcoholic Fatty Liver Disease 
Nonalcoholic fatty liver disease (NAFLD) can range from 
asymptomatic hepatic steatosis to cirrhosis. NAFLD usually 
results from insulin resistance and the metabolic syndrome 
(obesity, diabetes mellitus, dyslipidernia, and hypertension). 
Inflammation and fibrosis associated with NAFLD is referred 
to as nonalcoholic steatohepatitis (NASH). NAFLD affects as 
much as 30% of the adult population in the United States, and 
as many as 20% of these patients have NASH. NASH pro
gresses to cirrhosis in 10% of affected patients and is increas
ingly recognized as a cause of what would otherwise be 
labeled cryptogenic cirrhosis. 

NAFLD and NASH are diagnosed after exclusion of 
other causes of liver disease by serologic evaluation. 
Abdominal -imaging with ultrasound, CT, or MRI can 
demonstrate significant hepatic steatosis but cannot reliably 
identify hepatic inflan1mation or fibrosis. NASH may be 
inferred in patients who have the metabolic syndrome and 
elevated hepatic aminotransferases in the absence of other 
causes of liver disease. Liver biopsy confirms NASH and iden
tifies the degree of hepatic inflammation and fibrosis. There 
are no reliable noninvasive indicators of hepatic fibrosis. Risk 
factors for progressive hepatic fibrosis arc age greater than 50 
years, BMI greater than 28, serum triglyceride levels greater 
than 150 mg/dL (1.7 mmoljL), and ALT level greater than 
twice the upper limit of normal. 

The mainstay of treatment of NAFLD and NASH is 
weight loss and management of c m rbidities. Monitoring of 
bepatic aminotransferases aml markers of liver function is typ· 
ically pc.t:formcd at intervals of every 3 to 6 months. Medical 
therapies for NASH remain investigational. The use of statins 
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as indicated for the management of dyslipidemia is not con
traindicated in the setting 6f elevated liver tests due to 
NASH. Antioxidants and oral hypoglycemic medications 
(metformin, thiazolidinediones) have been assessed in clinical 
trials but have not demonstrated improved clinical outcomes. 

Hereditary Hemochromatosis 
Hereditary hemochromatosis is the most common genetic 
disorder in white patients and is characterized by excessive 
iron deposition in the liver, heart, pancreas, and other glands. 
Hepatic iron overload can lead to cirrhosis and hepatocellu
lar cancer. 

Patients with persistently elevated liver tests should be 
screened for iron overload with measurement of serum ferritin 
and transferrin saturation (iron/total iron-binding capacity). 
Chronic inflammatory coilditions such as alcoholic liver dis
ease and chronic viral hepatitis can also lead to elevated iron 
indices. Elevated iron indices in the setting of chronic liver dis
ease should prompt genetic testing for hemochromatosis. 
Patients with hereditary hemochromatosis who are older than 
40 years or have a serum ferritin level greater than 1000 
ng/mL (1000 micrograms/1) are at risk for cirrhosis. liver 
biopsy is warranted, because confirmation of cirrhosis prompts 
surveillance for hepatocellular cancer and other complications 
of cirrhosis (such as esophageal varices). Extrahepatic manifes
tations of hemochromatosis are diabetes mellitus, cardiomy
opathy, arthropathy, and skin color changes. 

Treatment of hereditary hemochromatosis consists of 
therapeutic phlebotomy to normalize iron stores. In patients 
who cannot tolerate phlebotomy, iron chelating agents may 
be necessary. First-degree relatives of patients with hereditary 
hemochromatosis should be screened for hemochromatosis. 
Patients who are diagnosed with hemochromatosis can sub
sequently be monitored for the development of iron over
load. If patients are diagnosed prior to the onset of cirrhosis, 
and if iron overload is normalized by phlebotomy or iron 
chelation, the life expectancy of patients with hemochro
matosis is expected to be normal. 

a1-Antitrypsin Deficiency 
a1-Antitrypsin deficiency is a conformational protein disorder 
that results in the hepatic accumulation of variant protein 
inclusions. The risk of cirrhosis and hepatocellular cancer is 
well recognized. There is no specific treatment for liver dis
ease associated with a1-antitrypsin deficiency. If hepatic fail
ure develops, liver transplantation may be considered. 

a1-Antitrypsin deficiency causes pulmonary disease as 
well as liver disease owing to the inability of the liver to excrete 
the variant a1-antitrypsin protein into the circulation. This 
results in the unchecked actions of proteolytic enzymes lead
ing to panacinar emphysema. Risk factors for the development 
of pulmonary complications of a1-antitrypsin deficiency 
include age, tobacco use, and other underlying lung diseases. 
Patients with a1-antitrypsin deficiency should be monitored , 

.. 

Disorders of the Liver 
--~- .. ·---~----~ 

regularly with pulmonary function testing for the develop
ment of obstructive lung disease. Intravenous supplemental 
a1-antitrypsin can be administered to patients with obstruc
tive lung disease. 

Wilson Disease 
Wilson disease is an autosomal recessive disorder of copper 
transport that results in increased hepatic uptake and 
decreased biliary excretion of copper. Wilson disease is rare 
and affects l in 30,000 newborns. 

Wilson. disease may present as fulminant liver failur~. 
Fulminant Wilson disease is characterized by abnormal 
hepatic aminotransferases, hemolytic anemia, and normal 'to 
decreased se~m alkaline phosphatase levels (copper interferes 
with the synthesis of alkaline phosphatase enzymes). 
Fulminant WJ.Ison disease is uniformly fatal without urgent 
liver transplantation. 

Wilson disease is typically diagnosed in patients younger 
than 45 years. WJ.lson disease can be diagnosed prior to the 
development of fulminant liver failure and should always be 
excluded during the evaluation of abnormal liver tests in a 
young patient. The most common screening test for Wilson 
disease is serum ceruloplasmin, which is reduced; elevated 
urine excretion of copper is ascertained to verify the presump
tive diagnosis ofWJ.Ison disease. In a young patient with ele
vated liver tests, a low ceruloplasmin level, and elevated urine 
copper excretion, liver biopsy is typically obtained to confirm 
the diagnosis of Wtlson disease. liver biopsy demonstrates 
excessive intrahepatic copper. Kayser-Fleischer rings, noted on 
ophthalmologic examination, indicate copper deposition in 
the Descemet membrane of the iris. A common extrahepatic 
manifestation of Wilson disease is neuropsychiatric abnormal
ities caused by accumulation of excess copper in the brain. 

Patients with Wilson disease are treated with copper 
chelating agents ( trientine, penicillamine) and are placed on 
a low-copper diet. 

KEY POINTS 

• Nonalcoholic fatty liv~r disease usually results from 
insulin resistance and the metabolic syndrome ( obe
sity, diabetes mellitus, dyslipidernia, and hyperten
sion); the mainstay of treatment is weight loss and 
management of comorbidities. 

• Hereditary hemochromatosis is a common genetic 
disorder characterized by excessive iron deposition in 
various organs; iron overload can lead to cirrhosis and 
hepatocellular cancer. 

• a1-Antitrypsin deficiency causes liver disease (owing 
to intrahepatic accumttlation of variant protein inclu
sions) and pan acinar emphysema in the lungs in sus
ceptible persons. 

• Wilson disease is a rare hereditary disease character
ized by increased hepatic uptake and decreased biliary 
excretion of copper. 
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Cholestatic Liver Disease 
Primary Biliary Cirrhosis 
Primary biliary cirrhosis (PBC) is a chronic cholestatic liver 
disease of unknown cause. PBC mainly affects middle-aged 
women, and the median age of disease onset ir. 50 years. The 
annual incidence of PBC ranges between 2 and 24 cases per 
million persons, while prevalence estimates range from 19 to 
402 cases per million persons. Most patients (>60%) with 
PBC are asymptomatic at initial presentation, but most 
asymptomatic patients will develop symptoms ofPBC within 
1 0 years. Fatigue. dry eyes, dry mouth, and pruritus are the 
most common symptoms. Jaundice, cutaneous hyperpig
mentation, hepatosplenomegaly, and xanthelasmas are rarely 
observed at diagnosis. 

PBC is diagnosed by serum_ alkaline phosphatase levels 
greater than 1.5 times the upper limit of normal and typically 
normal serum total bilirubin levels. Increases in serum AST 
and AL T levels less than 5 times the upper limit of normal may 
be seen as well. S~rllm <J?tirnit?.<=hon<Jri;ll ~ti~_is pre~~nt in 
90% to 95% of patients with PBC at titers greater than 1:40. 
For patients with undetectable serum antimitochondrial anti
body levels, a liver biopsy is required for diagnosis. Histology 
demonstrating focal duct obliteration with granuloma forma
tion, known as the "florid duct lesion," is pathognomonic. 

The treatment of PBC symptoms is empiric. 
Antihistamines and phenobarbital have marginal clinical effi
cacy for pruritus. Cholestyramine, sertraline, and rifampin are 
effective for many patients with moderate to severe pruritus. 
Artificial tears and oral sialagogues are recommended for ker
atoconjunctivitis sicca and xerostomia (dry mouth). Oral pilo
carpine and cevimeline may also be effective agents for sicca ' 
symptoms. 

Malabsorption of fat-soluble vitamins from cholestasis 
can be seen even in the absence of cirrhosis. Supplementation 
of fat-soluble vitamins in patients with PBC and cirrhosis is 
warranted if low levels are docwnented (they should not be 
replaced empirically}. While the--link between h~rcholes
terolemia and mortality from cardiovascular disease in this 
population has not been established, pharmacologic therapy 
with statins may have an importalll role in patients with ~ig
nificant risk factors for coronary artery disease. Metabolic 
bone disease in PBC is associated with age, low BMI, and 
advanced histologic disease. First-line therapies are weight
bearing exercise and oral calcium and vitamin D replacement. 
Intravenous bisphosphonate therapy should be considered in 
patients with esophageal varices. 

Ursodeoxycholic acid (UDCA) offers a survival benefit 
for patients with PBC. However, approximately 50% to 60% 
of patients do not achieve a complete biochemical response to 
UDCA (defined as serum alkaline phosphatase and/or AST 
levels greater than 1.5 times normal). No effective salvage 
therapy is available for patients who have an incomplete 
response to UDCA. Lver transplantation is highly effective , 
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for end-stage PBC. PBC recurs in up to 30% of patients after 
liver transplantation. 

Primary Sclerosing Cholangitis 
Primary sclerosing cholangitis (PSC) is a chronic inflamma
tory disorder that affects the intra- and extrilhepatlc bile 
ducts. The mean age at diagnosis is 40 years, and approxi
mately 60% of affected patients are men. Annual incidence 
rates are between 0.9 and 1.3 cases per 100,000 persons, with 
point prevalence rates of8.5 and 13.6 cases per 100,000 per
sons. In European and North American populations, approx
imately 70% to 80% of patients with PSC have inflammatory 
bowel disease. Conversely, about 2% to 4% of patients with 
inflammatory bowel disease have or develop PSC. Most 
patients with PSC (40% to 60%) are asymptomatic at presen
tation: Pruritus, abdominal pain, and jaundice are common 
manifestations in symptomatic patients. 

PSC is diagnosed by measuring liver enzymes and per
forming cholangiography. Serum alkaline phosphatase values 
are 3 to 10 times the upper limit of normal,_and s~rpm ALT 
and AST levels are two to three times the upper limit of nor
mat. · Serum total bilirubin levels may be normal in 60% of 
patients. Higher levels of total bilirubin are concerning for 
advanced disease, superimposed choledocholithiasis, or 
malignancy. Serum antinuclear and smooth muscle antibod
ies are present in 20% to 50% of patients, but antimitochon
drial antibodies are rarely found .in PSC. The gold standard 
for diagnosis ofPSC is cholangiography. Diagnostic findings 
are segmental bile duct fibrosis with saccular dilatation of nor
mal intervening areas, resulting in the charactenstic "beads on 
a string" appearance. Magnetic resonance cholangiopancre
atography (MRCP) has been increasingly used and has an 
overall diagnostic accuracy rate of 90% (Figure 24 ). MRCP 
should be performed when PSC is suspected. If common bile 
duct obstruction is observed based on clinical or conventional 
cross-sectional imaging, then endoscopic retrograde cholan
giopancreatography is required for diagnosis and therapy. 
Liver biopsy is required for making a diagnosis of small-duct 
PSC when cholangiography is normal. Periductal fibrosis with 
inflammation, bile duct proliferation, and ductopenia are the 
main histologic findings. Fibro-obliterative cholangiopathy, 
the pathologic hallmark of PSC, is uncommonly observed 
(see Figure 24). 

The approach for patients with PSC and fatigue, pruri
tus, and metabolic bone disease is similar to the approach for 
patients with PBC. Choledocholithiasis occurs in l 0% to 25% 
of symptomatic patients, and dominant suictures occur in 5% 
to 10%. Manifestations of stricture include a sudden increase 
in serum alkaline phosphatase and/or bilirubin levels, 
progressive jaundice, and bactetial cholangitis. Both conditions 
are successfully treated endoscopica.Uy or percutaneously. 
Biliary reconstructive surgery is rarely required. Endoscopic 
brushings and biopsy are required to exclude malignancy 
when dominant strictures are identified. 
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F I G U R E 2 4. Magnetic resonance cholangiopancreatography (/eft panel) revealing upstream intrahepatic bile duct dilatation involving the left hepatic lobe 
(arrow) with strictu ring of the left hepatic duct. liver histology (right panel) demonstrates portal tract expansion, edema, and ductular proliferation with lymphocytic 
cholangitis (arrow) consistent with primary sclerosing cholangitis. 

- No etlective medical therapy has been identified for PSC. 
Two randomized controlled trials of high-dose UDCA 
(greater than 25 mg/kg/d) failed to identifY clinical and sur
vival benefits compared with placebo. PSC remains a major 
indication for liver transplantation with excellent survival rates 
reported. Disease may recur in 10% to 20% of patients after 
transplantation. 

PSC confers an estimated annual risk for cholangiocar
cinoma of 0.5% to 1.5%, and the prevalence rate varies 
between 4% and 20%. In addition, 30% to 50% of patients are 
diagnosed with cholangiocarcinoma within 2 years of PSC 
diagnosis. Risk factors for cholangiocarcinoma in PSC are 
poorly understood. When patients with PSC are found to 
have acute worsening ofliver tests, acute worsening of symp
toms, or a new dominant stricture noted on cholangiography, 
the possibility of cholangiocarcinoma should be considered. 

·KEY: POINTS -'.:·. ;:· ,--:-.. : .. -:. -.. -., ',. - · .. -·· . -_ 

• Treatment of primary biliary cirrhosis consists of 
ursodeoxycholic acid and symptomatic treatment of 
dry eyes, dry mouth, and pruritus. 

• The gold standard for diagnosis of primary sclerosing 
cholangitis is cholangiography. 

• Primary sclerosing cholangitis confers a significant 
risk for cholangiocarcinoma. 

Complications of liver Disease 
Portal Hypertension and Gastroesophageal 
Varices 
Portal hypertension is associated with hemodynamic alter

ations in poml venom blood flow. Clinically significant por
tal hypertension occurs when portal vein pressure exceeds 8 

to l 0 mm Hg (normal is 3 to 5 mm Hg). The most common 
cause of portal hypertension is cirrhosis, and the most com
mon clinical manifestations of portal hypertension are gas~ 
troesophageal varices, ascites, and hepatic encephalopathy. 

Gastroesophageal varices are present in 30% to 60% of 
patients with cirrhosis at diagnosis. Over time, esophageal 
varices enlarge and may spontaneously rupture, leading to 
bleeding and possible death. Mortality rate for acute variceal 
hemorrhage has been significantly reduced to 15% to 20% 
with treatment. Supportive care, systemic pharmacologic 
therapies including antibiotics, and endoscopic therapy 
(variceal band ligation or sclerotherapy) are the standard of 
care (Table 31). Control of bleeding is achieved in almost 
90% of patients with these techniques. 

For patients with cirrhosis and no history of va.ticeal 
hemorrhage, guidelines recommend screening with upper 
endoscopy to exclude large esophageal varices. Patients ·with 
large esophageal varices should receive prophylactic treatment 
with nonselective ~-blockers (propranolol, nadolol) or endo
scopic variceal band ligation (Table 32). Patients with con
traindications to ~-blocker therapy such as asthma, hypoten
sion, or resting bradycardia can be otfered endoscopic ligation 
therapy ~s ~ltr.rn~tivr. prophybctic rherapy. Rorh .m~rq_1;i(~s 

reduce the risk of variceal hemorrhage by 40%. Nonselective 
~-blockers should be titrated to attain a reduction in resting 
heart rate of25% or 55 to 60/min. ~-Blocker therapy elimi 
nates the need for continued endoscopies. Surveillance 
endoscopy is required indefinitely after va.ticeal band lig~tion. 
Patients with no esophageal varices require surveillance 
endoscopy every 2 to 3 years, whereas patients with small 
esophageal varices require sw-veillance annually to identif)r 
grmvth into la.t·ge va.tices. In patients who survive variceal 
hemorrhage, the combination of nonselective ~-blockers 

with endoscopic variceal band ligation is most effective as 
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TA-H!lll.!:.i 3·J. Treatment of Acute Variceal Hemorrhage3 _ . · . . 

Regimen 

Vasoconstrictor 

qctr.¢oti~e 

Te'rlipressin 

Sorna~ostatin 

Vapreotideb 

Antibiotic 
Ce'ftrlaxone 

Norfloxacin 

Dose 

lntr~veno.us 50·1J9 
bolt:is; f<>lfowed b9 
infusion- of 50 IJg/h 

2 mg.given, 
intr,aveno~:~sly every 
4 h for first 48 h, 
followed by r mg .
given intravenously 
every, 4 h 
Intravenous 250-mg 
bolus, followed by 
infusion of 250 mglh 

Intravenous 50·1Jg 
bolus, followed by 
infusion of 50 1Jg/h 

Intravenously at a 
dose of 1 gtd 

400 mg orally 
twice a day 

Endoscopic therapy 

Endoscopic 
variceal 
ligation 
Endoscopic 
variceal 
sclerotherapy 

Once, at time of 
diagnostic upper 
endoscopy 
Once, at time of 
diagnostic upper 
endoscopy 

Duration 

2·5 days 

2·5 days 

2-5 days 

2-5 days 

'Y-7 days or until 
c:Jismarge 

5-7 days or until 
discharge 

Until variceal 
obliteration 
achieved 
Only at diagnostic 
endoscopy 

f.oiiC!~NIP 

Bolus can be repeated in 
firit hour if varicea.! 
hemorrhage uncontrolled; 
if rebleeding occurs during 
therapy, consider TIPS 
If rebleeding occurs during 
therapy, consider TIPS 

BoliJscan be repeated in 
first hour if variceal · 
hemorrhage uncontrolled; 
if rebleeding occurs during 
therapy, consider TIPS 

If rebleeding occurs during 
therapy, consider TIPS 

No long-term antibiotics 
unless spontaneous bacterial 
peritonitis develops 
No long-term antibiotics unless 
spontaneous bacterial 
peritonitis develops 

If rebleeding occurs during 
therapy, consider TIPS 

Continue with endoscopic 
variceal ligation until 
obliteration achieved 

Comments 

Available in the United States 

Not available in the United States 

Not available in the United States 

Not available in the United States 

Used in patients with advanced 
liver disease, high probability of 
fluoroquinolone resistance, or both 
Used in patients with low 
probability of fluoroquinolone
resistant organisms 

Requires endoscopist with special 
expertise 

Used when endoscopic variceal 
ligation not possible; requires 
endoscopist with special expertise 

'Only one vasoconstrictor plus one antibiotic plus endoscopic therapy should be used. Therapies that should not be used lor lirst-line management of acute esophageal variceal hemorrhage 
are endoscopic variceal obturation (which is indicated 1n fundal gastric hemorrhage but not in esophageal variceal hemorrhage) and recombinant factor vtla 

'Recommendations for vapreotide are based on findings from a single study (Cales P, Masliah C. Bernard B, et al: French Club lor the Study of Portal Hypertension. Early administration of 
vapreotide for variceal bleeding in patients with cirrhosis. N Engl J Med. 2001 ;344(1):23-28. (PMID: 111369561) 

TIPS~ transjugular intrahepatic portosystemic shunt. 

Source: Garda-Tsap G, Bosch J. Management of varices _and variceal hemorrhage in cirrhosis N Engl! Med. 201 0;362(9):823-832. (PMID: 202003.86}. Copyright 2010, Massachusetts Medical 
Society. 

secondary prophylaxis. Recurrent or refractory variceal hem
orrhage may require transjugular intrahepatic portosystemic 
shW1t (TIPS) insertion, which is highly effective. 

Nonselective P·blockers and variceal band ligation are 
not as etkctive in patients with large gastric vatices and no his
tory of variceal hemorrhage. Bleeding fi·om gastric varices is 
treated using endoscopic sclerotherapy or band ligation, but 
the risk of rebleedi.ng is high. Secondary prophylaxis with 
TIPS is recommended in eligible patients. The safety and effi
cacy of glue injection as secondary prophylaxis for gastric 
variceal bleeding remains unknown. 
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Ascites 
Ascites is the most frequent complication of portal hyperten
sion. Approximately 50% of patients with compensated cir
rhosis wiJI develop ascites within 10 years. The diagnosis of 
new-bnset ascites is usually confirmed by physical examina
tion and/ or ultrasound if occult ascites is present. Diagnostic 
paracentesis is typically pertormed when ascites develops. 
Ascitic fluid should be analyzed for cell count and ditlerential, 
albumin, and total protein concentration. If infection is sus
pected, inoculation of bacteria culture bottles at the bedside 
is required. The serum-ascites albumin gradient (SMG) is 
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TABI!.E 32. Primary Prophylaxis Against Variceal Hemorrhagea · . · 

Regimenb Dose Goal Duration Follow~up 

Propranolol Starting dose of 20 mg Increase to maximally Indefinite Ensure heart-rate goals met · 
tolerated dose or until at each clinic visit; no need orally twice a day 
heart rate is approximately for follow-up endoscopy 
55/min 

Nadolol Starting dose of Increase to maximally Indefinite Ensure heart-rate goals met 
40 mg orally twice tolerated dose or until at each clinic visit; no need 
a day heart rate is approximately for follow-up endoscopy 

Endoscopic 
variceal ligation 

Every 2-4 weeks 

55/min 

Obliterate varices Until variceal obliteration 
achieved (usually 2-4 
sessions) 

Perform first surveillance 
:·endoscopy 1-3 months after~ 
obliteration, then every 6-12 
months-indefinitely 

'Therapies that should not be used as prophylaxis indude nitrates alone, endoscopic variceal sclerotherapy, shunt therapy (either transjugular intrahepatic portosystemic shunt or surgical 
shunt), nonselective ~blockers plus endoscopic variceal ligation, and nonselective ~blockers plus nitrates. 

'Only one of the three regimens should be used. 

Source: Garcia-Tsao G, Bosch J. Management of varices and variceal hemorrhage in cirrhosis. N Engl J Med. 2010;362(9):823-32. [PMID: 20200386]. Copyright 2010, Massachusetts Medical 
Society . 

calrulated by subtracting the ascitic fluid albumin concentra
tion from the serum albumin concentration. If the SAAG is 
Ll g/dL (ll g/L) or greater and total ascites protein is less 
than 2_5 g/dL (25 g/L), then portal hypertension is the 
cause of ascites. A SAAG value of l.l g/dL (ll g/L) or 
greater with total ascites protein greater than 2.5 g/dL (25 
g/L) indicates cardiac disease such as chronic heart fuilure or 
constrictive pericarditis. 

Treatment of uncomplicated ascites involves dietary 
sodium restriction (QOOO mg/d) and oral diuretics. For 
patients with moderate to severe ascites, large-volume para
centesis with administration of intravenous albumin (8 g per 
L of fluid removed) may be necessary in conjunction with 
medical therapy. Refractory ascites occurs when there is resist
ance to sodium restriction and high-dose diuretic treatment 
or when side effects prevent maximizing oral diuretics. 
Treatment options for patients with refractory ascites are serial 
therapeutic paracentesis, TIPS, and liver transplantation. 

Spontaneous Bacterial Peritonitis 
The prevalence of spontaneous bacterial peritonitis (SBP) 
among hospitalized patients has remained stable while mor
tality rates have declined from 50% to 15%. SBP is diagnosed 
when ascitic fluid bacterial culture is positive and ascitic fluid 
absolute polymorphonuclear count is elevated (~250 

cells/microliter). A third-generation cephalosporin should 
be given until the culture report is finalized. In patients with 
SBP and evidence for significant liver and/or kidney dys
fi.mction, the concomitant use of intravenous albumin is 
associated with a survival benefit compared with antibiotic 
therapy alone. Repeat paracentesis at 48 hours will reveal a 
drop in the polymorphonuclear count with effective medical 

therapy of SBP, but it will often rise despite therapy in 
patients with secondary peritonitis. Norfloxacin has been 
reported to successfully prevent recurrent SBP in patients 
with previous SBP. Trimethoprim-sulfamethoxazole can be 
used in patients who are allergic to fluoroquinolones. 

• Primary prophylaxis against SBP with norfloxacin is war
ranted in patients with low-protein ascitic fluid ( <l g/dL 
[ l 0 g/L]) and severe liver dysfunction, especially when they 
are hospitalized. 

Hepatic Encephalopathy 
Hepatic encephalopathy (HE) is a disturbance in central nerv
ous system function caused by hepatic insufficiency and por
tosystemic shunting. Although the frequency of HE is unre
lated to the cause of cirrhosis, increased frequency and severity 
of HE predict an increased risk of death. The classification of 
HE is based on West Haven criteria (Table 33). Stage 0 can 
apply to individuals with normal cognitive function as well as 
those with minimal HE. Distinguishing between stage 0 and 
stage I may be difficult because criteria for both stages may be 
found concomitantly in the same patient. Minimal HE is 
defined as cognitive dysfunction without clinical signs of overt 
HE. Minimal HE should be investigated in order to advise 
patients with cirrhosis who are at risk for accidents, such as 
active drivers; those with a decline in work performance; or 
those who have cognitive symptoms. Patients with stage II 
HE are generally confused and often require urgent medical 
evaluation and subsequent hospitalization. 

HE diagnosis requires excluding other causes of 
encephalopathy including metabolic disorders, infectious dis
eases, medications, and intracranial lesions or events. Patients 
with cirrhosis may develop encephalopathy owing to recent 
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'll"i!t!Elll..!H 3~. West Haven Criteria for Classification of 
_Hepatic Encephalopath~---------·--

Stage 

0 

I 

II 

Ill 

IV 

Features 

No abnormality detected 

Trivial lack of awareness, euphoria or 
anxiety, shortened attention span, 
impairment of addition or subtraction 

Lethargy or apathy, disorientation for time, 
obvidus' ~f.senality.€hCingil, inappropriate 

:b'~lravior' 

Somnolence to semistupor, responsive to 
stimuli, confused, gross disorientation, 
bizarre behavior 

(iomci;·'tutcible-to1est·mental state 

Reprinted from tl~patology. 50(6). Daiaj 15. Wad~ JB, Sanyal N . Spectrum of neurocog
nitive impairment in drrhosls: lf11plkatioos for the ~ncnt ol h~patlc encephalopa· 
thy; 2014-2021. Copyright 2009, with permilsion from John W~ey and Sons. 

TIPS placement or large spontaneous portosystemic shunts 
detected on cr imaging. Sorum ammonia levels do not cor
relate with stage of HE but may be helpful in the initial eval
uation of unexplained confusion in patients without a history 
of liver disease. 

HE is managed by recognizing and treating precipitating 
factors such as gastrointestinal hemorrhage, infection, elec
trolyte disturbances (including intravascular volume depletion 
and overaggresive diuresis), analgesic and sedative medica
tions, constipation, and superimposed acute liver injury ( alco
holic hepatitis, hypotension, portal vein thrombosis, recent 
surgery). Treatment is focused on reducing excess nitrogen in 
the gut. Lactulose is a nonabsorbable disaccharide that 
decreases the absorption of ammonia. Patients on lactulose 
who have more than three to four bowel movements per day 
and/or watery diarrhea should have their dose and/or fre
quency decreased, but lactulose therapy should not be 
stopped. Oral antibiotics such as neomycin and rifa:ximin 
reduce the effects of colonic bacteria on ammonia produc
tion, but neomycin can have associated side effects with long
term use. The risk of an acute exacerbation of chronic HE is 
reduced by 60% with ritil.ximin compared with placebo, and 
it is well tolerated. Dietary protein restriction is no longer 
commonly recommended given its association with increased 
mortality risk. 

Hepatorenal Syndrome 
Hepatorenal syndrome (HRS) is characterized by renal 
vasoconstriction that leads to a severe reduction in glomeru
lar function with minimal histologic abnormalities. Type I 
HRS is characterized by a rapidly progressive reduction in 
kidney function, defined by a doubling of the initial serum 
creatinine to greater than 2.5 mg/dL (221 micromoles/L) 
or a 50% reduction of the initial24-hour creatinine clearance 
to a level less than 20 mL/min/1.73 m2 in less than 2 
weeks. Type II HRS does not have a rapidly progressive 
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course and is commonly associated with refractory ascites. 
The major criteria for diagnosing HRS are serum creatinine 
greater than 1.5 mg/dL (132.6 micromoles/L); no 
improvement of serum creatinine (improvement is defined 
by a decrease to ~1.5 mg/dL [132.6 micromoles/L]) after 
at least 2 days of diuretic withdrawal and volume expansion 
with albumin; the absence of septic shock or hypotension; 
no current or recent treatment \'lith nephrotoxic drugs; and 
the absence of identifiable parenchymal kidney disease (no 
significant proteinuria [ <500 mg/d), hematuria, findings of 
acute tubular necrosis [pigmented granular casts on urinal
ysis], or evidence of obstruction on ultrasound). 

Several medical therapies are available for the treatment 
of type I HRS. Terlipressin has been shown to reverse both 
type I and II HRS in selected patients but is currently unavail-

1 able for use in the United States. The next most promising 
treatment is intravenous albumin, which has been shown in 
randomized trials to be associated with improvement .in 
serum creatinine and urine output in patients with type I 
HRS. While reports exist supporting the use of octreotide 
with mfdodrine and intravenous albumin for type I HRS, the 
uncertain status of midodrine availability potentially elimi
nates this regimen as a realistic option. Furthermore, there is 
no evidence demonstrating clinical benefit with octreotide 
mono therapy. Liver (with or without kidney) transplantation 
is the most effective treatment for HRS. 

Hepatopulmonary Syndrome 
Hepatopulmonary syndrome (HPS) is characterized by a 
defect in arterial oxygenation induced by pulmonary vascular 
dilatation in the setting of cirrhosis and portal hypertension. 
The prevalence of HPS ranges from 5% to 30% in patients 
with cirrhosis. HPS should be suspected in patients with cir
rhosis who develop hypoxemia in the absence of other causes 
such as hepatic hydrothorax, COPD, and chronic throm
boembolic disease. Physical examination may reveal digital 
clubbing and cyanosis. Laboratory testing discloses hypox
emia on arterial blood gas measurement. Contrast-enhanced 
transthoracic echocarctiography with agitated saline adminis
tration is the most effective screening tool for HPS. 
Microbubble visual.iz.at.iun wit.h.iu the: left atrium after three: to 
six cardiac cycles is diagnostic for HPS. There are currently no 
effective medical therapies for HPS. Patients with HPS and an 
arterial Po2 of 60 mm Hg or less are considered high-prior
ity candidates for liver transplantation based on the progres
sive nature of HPS. 

Portopulmonary Hypertension 
Portopulmona.ry hypertension (POPH) is characterized by 
coexisting primary portal hypertension with pulmonary 
hypertension. The prevalence ofPOPH in patients with liver 
disease is 4% to 10%. 

Patients with POPH may be asymptomatic or may have 
progressive excrtional dyspnea. The diagnosis of POPH is 
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suggested by estimated right ventricular systolic pressures of 
50 mm Hg or higher on transthoracic Doppler echocardio
graphy. POPH diagnosis is confirmed by right heart 
catheterization. Hemodynamic criteria for POPH are a 
mean pulmonary artery pressure of 25 mm Hg or greater, 
pulmonary vascular resistance of 240 dynes/s/cm·5 or 
greater, and pulmonary artery occlusion pressure less than 
l5mmHg. . 

POPH has a poor prognosis when mean pulmonary 
artery pressures exceed 35 mm Hg. There have been no 
controlled, randomized studies of medical treatment for 
POPH, but intravenous e~oprostenol, oral sildenafil, and 
bosentan have been used with variable success. The 5-year 
survival of untreated patients with POPH is 15% but 
improves to 65% when medical treatment is provided. 
Survival is improved following liver transplantation for 
patients with mild to moderate POPH. Patients with mean 
pulmonary artery pressures above 35 to 50 mm Hg are not 
candidates for liver transplantation because of an increased 
risk for perioperative death. Cl 

Hepatocellular Carcinoma 
Hepatocellular carcinoma (HCC) is the third leading cause of 
cancer-related death worldwide. Incidence rates have been ris
ing in Western countries. Nearly 80% ofHCC cases occur in 
patients with cirrhosis. Major risk factors are male sex, chronic 
hepatitis Band C infection, hemochromatosis, and ~-anti
trypsin deficiency; however, cirrhosis from any cause can 
result in HCC. Screening and surveillan~"e for HCC consists 
of cross-sectional imaging. Ultrasound is the most widely 
available and least expensive imaging modality. CT and MRI 
offer better resolution and detection of early-stage HCC. For 
patients with normal imaging at diagnosis, the recommended 
interval for surveillance imaging is 6 months. Serum a-feto
protein measurement does not have sufficient diagnostic 
accuracy alone to be a valuable tool for early detection. 

HCC lesions greater than 2 em in diameter can be accu· 
rarely diagnosed in patients with cirrhosis using contrast· 
enhanced CT, MRI, and angiography. The presence of arte
rial hypervascularization with delayed venous contrast 
washout on at least two imaging studies is required. When 
only a single imaging study documents these features, HCC 
can still be diagnosed if the serum a-fetoprotein level is 400 
ng/mL (400 micrograms/L) or greater. Image-guided 
biopsy is reserved for patients in whom radiologic criteria are 
equivocal or inconsistent with HCC. A negative biopsy result 
in the setting of cirrhosis does not confidently exclude HCC. 
Tumor seeding from invasive biopsy has been described but 
appears to be rare. When solid or indeterminate lesions 
between l and 2 em (or any lesion increasing in size over 3 
to 6 months) are identified, enhanced follow-up with more 
frequent imaging is required. 

Treatment for HCC is guided by the Barcelona 
Classification for Liver Cancer (BCLC) system (Figure 25) . 

Disorders of the Liver 

For patients with early-stage clisease, ·liver transplantation is 
the most effective therapy. Surgical resection is reserved for 
patients without advanced fibrosis or portal hypertension 
whose tumor location is amenable to operative therapy. 
Ablative treatments, including transarterial hepatic artery 
chemoembolization, racliofrequency ablation, and percuta
neous ethanol injection, can prolong short-term survival in 
selected patients and are commonly used aS a bridge to liver 
transplantation. For patients with advanced HCC and intact 
liver function, the use ofsorafenib has been shown to improve 
survival as compared with standard therapy. Side effects, 
including hypertension and hand-foot syndrome, limit the 
effectiveness of this agent. 

KEY POINTS ·. 

• The most common cau$e of portal hypertension iS 
cirrhosis, and the most common clinical marufesra..: 
tions ofportal hypertension are gastroesophageal 
varices, ascites, and hepatic encephalopathy. 

• Treatment of uncomplicated ascites involves dietary · 
sodium ·restriction and judicious use of oral diuretics. 

• Hepatopulmonary syndrome should be suspected in 
patie~ts With ·cirrhosls.who develop hypoxeinia in the 
abse~ce of other causes such as hepatic hydrothorax, 
COPD, and chronic -t;hlorriboetnbolic diseaSe. 

• Hepatocellular carcinoma is the third leading cause of 
canccr-rela,ted death worldwide; nearly 80% of hepa
tocellular carcinomas oscurin patients with ~irrhosis. 

Fulminant Hepatic Failure 
Fulminant hepatic tailure (FHF) is defined as hepatic 
encephalopathy in the setting of jaundice without preexisting 
liver disease. This is contrasted with liver injury, which is char
acterized by elevated liver tests and/or jaundice in the absence 
of evidence of failure ofliver limction. Liver failure is classified 
by the number of weeks after jaundice onset that encephalopa· 
thy appears; hyperacute liver failure is within l week, acute 
liver failure is between I and 4 weeks, and subacute liver fail
ure is between 4 and 12 weeks. Patients with hyperacute liver 
failure have the best overall prognosis of these groups. 

Causes of FHF are described in Table 34. The most 
common cause of FHF in the United States is acetamino
phen overdose. In the presence of concurrent risk factors 
such as chronic alcohol ingestion, fasting, or malnutrition, 
even therapeutic doses of acetaminophen ( <4 g/ d) can cause 
significant hepatotoxicity. The treatment of acetaminophen 
toxicity is prompt initiation of N-acetylcysteine therapy. 
Acyclovir can be used to treat herpesvirus-induced hepatitis, 
and penicillin G or silymarin can be used for Amanita mush
room intoxication. Oral antiviral therapy with a nucleo· 
side/nucleotide analogue may be beneficial in the setting of 
fulminant HBV infection. 
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HCC 

t ~ 
StageO StageA-C StageD 

PS 0 and Child-Pugh A PS 0-2 and Child-Pugh A-B PS >2 or Child-Pugh A-B 

1 
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced Stage (C) 

End stage (D) Single <2 em carcinoma in situ Single or 3 nodules <3 em, PS 0 Multinodular, PS 0 Portal invasion, N1, M1, PS 1 ·2 

_±_ t 

C!fJ 3 nodules s3 em 

Portal pressure, bilirubin j 

r-)o-8-)o- Associated diseases 

Y. No Yes 

I Resection II Liver transplantation [ ~ 
(CLTILDLT) 

Curative treatments (30%) 
5-year survival: 50%-70% 

c:J I Sorafenib 

Randomized trials (SO%) 
3-year survival: 10%-40% 

I 
Symptomatic (20%) 
Survival <3 months 

F I G U R E 2 5. Barcelona Classification for liver Cancer (BCLC) Treatment System. CLT = cadaveric liver transplantation; HCC = hepatocellular carcinoma; LDLT = 
living donor liver transplantation; PEl = percutaneous ethanol injection; PS = physical status; RF = radiofrequency (ablation); TACE = transarterial chemoembolization. 

Figure credit Llovet JM, Di Bisceglie 1\M, Bruix J, et al; Panel of Experts in HCC·Design Clinical Trials. Design and endpoints of clinical trials in hepatocellular carcinoma. J Natl Cancer lnst. 
2008;t00(10):698-711.IPMID: 184 77802) . 

The recognition ofFHF should prompt immediate refer
ral to a liver transplantation center for intensive monitoring 
and consideration of liver transplantation. Between 5% and 
12% of patiei1ts undergoing liver transplantation have FHF. 
Outcomes of liver transplantation for patients with FHF are 
not as good as those for patients with chronic liver disease; 1-
year survival is 73%. Nonetheless, liver transplantation is the 
only treatment that has been shown to substantially improve 
mortality from FHF. 

Supportive care is warranted for patients with FHF while 
arranging logistics of transfer to a liver transplant center. 
Significant complications ofFJ-l..F are hypog!)'cemia, intection, 
cerebral edema, and coagulopathy. Coagulopathy ofFHF, as 
measured by prothrombin time, is a useful marker of liver 
function; administration of fresh frozen plasma is not clinically 
indicated unless the patient is actively bleeding or if an inva
sive procedure is planned. Cerebral edema can develop 
quickly in patients with FHF, and altered mental status 
should prompt the measurement of intracerebral pressure by 
invasive monitoring. Mannitol therapy, induced hypothermia, 
and avoidance of overstimulation can help decrease intracere
bral pressures. m 
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• The recognition of fulminant hepatic failure should 
prompt immediate referral to a liver transplantation 
center. 

Liver Transplantation 
Liver transplantation is often the only life-prolonging inter
vention available for patients with FHF or decompensated cir
rhosis. Another indication for liver transplantation is HCC 
within the Milan criteria (one tumor that is 5 em or smaller, 
or no more than tluee tumors 3 em or smaller). When 
patients develop decompensated cirrhosis (manifested by the 
complications of ascites, hepatic encephalopathy, jaunclice, or 
portal-hypertension-related bleecling), liver transplantation 
should be considered. One-year survival after liver transplan
tation is typically 80% to 90%. 

Patients being considered for liver transplantation must 
be carefuUy assessed by the transplant center for potential 
contraindications to liver transplantation (Table 35). Medical 
comorbidities that often accompany end-stage liver disease 
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'il'ABP..~ 3(3 . Causes of Fulminant Hepatic Failure 

Drugs 

Acetaminophen 

Isoniazid 

Su~fonamides 

Tetracycline 

MDMA (-ecstasy") 

NSAIDs 

Herbal remedies (black cohosh, chaparral) 

Cocaine 

Viruses 

Hepatitis A 

Hepatitis B 

HepatitisE 

Herpes simplex virus 

Cytomegalovirus 

Epstein-Barr virus 

Parvovirus 819 

Varicella zoster virus 

other 

Amanita phalloides mushroom intoxication 

Bacillus cereus 

Bu~d~Chiari syJJctrome 

Acute fatty liver of'Pregnancy 

HELLP-syndron;e 

Autoimmune hepatitis 

HELLP = Hemolysis, Elevated Liver enzymes, and Low Platelets; MDMA = 3,4-methylene
dioxymethamphetamine. 

in ludc obesity, substance use, diabetes mellitus, and vascular 
disease. These must be managed while the patient is awaiting 
liver transplantation to ensuretha.t paticnt.s remain candidates 
for liver transplantation. C] 

Hepatic Tumors, Cysts, 
and Abscesses 
Hepatic Cysts 
Benign liver findings are commonly detected on liver imag
ing; hepatic cysts are noted most frequently. Simple hepatic 
cysts have a uniform, thin wall and no internal echoic struc
tures. These occur more commonly in women and are typi
cally asymptomatic. Incidental simple cysts of less than 4 em 
are rarely of clinical significance. 

A large cyst rarely produces symptoms such as nausea or 
abdominal discomfort. The preferred therapeutic approach to 
a large symptomatic simple cyst is laparoscopic fenestration, i 

TA B I.E 35. Contralndlcations for Liver Transplantation 

_Severe cardiac and pulmonary disease 

Cholangiocarcinoma (with exception of clinical protocols) 

Hepatocellular a~rcinoma exceeding Milan criteria limits 

Active alcohol or substance abuse 

Extrahepatic maligr.aancy 

Systemic infections without adequate treatment 

Morbid obesity 

Inability to comply with pre- and posttransplant regimens 

AIDS (HIV-infection is a contraindieation atsome transplant ~ 
centers) 

Advanced. age is a relative contraindication 

because simple needle aspiration is associated with high rates 
of cyst recurrence. 

Because simple hepatic cysts are rarely symptomatic, 
the presence of symptoms with a hepatic cyst should raise 
suspicion for a cystadenoma. These lesions can be differen
tiated from simple cysts by ultrasonography; wall irregular
ity and internal echoes are consistent with cystadenoma. 
Cystadenomas have a risk of malignant transformation to 
cystadenocarcinoma and should be resected. It is difficult to 
differentiate a cystadenoma from a cystadenocarcinoma on 
clinical, radiologic, and even histologic appearance. 

Focal Nodular Hyperplasia 
Focal nodular hyperplasia (FNH) is a benign liver lesion that 
is thought to be a hypertrophic tissue reaction to an anom
alous artery. FNH is more common in women than men, and 
most are found incidentally. The diagnosis ofFNH is typically 
made radiographically; the appearance of the anomalous 
artery as a "central scar" on CT or MRI is characteristic. If a 
"central scar" is not identified, the differentiation between 
FNH and hepatic adenoma can be challenging, and liver 
biopsy is occasionally required. Commonly, a benign-appear
ing indeterminate lesion in a noncirrhotic liver that is less than 
5 em in dian1eter can be monitored by ultrasound every 6 
months to confirm that it has not changed in size, without a 
liver biopsy being performed. FNH has no malignant poten
tial and extremely low risk of rupture or other complications. 
The management ofFNH is typically reassurance. FNH is not 
hormone responsive and, therefore, pregnancy and oral con
traceptives are not contraindicated. 

Hepatic Adenoma 
The lesion most commonly confused with FNH is hepatic 
adenoma (HA). HAs are characterized histologically by sheets 
of benign hepatocytes without biliary structures or other non
parenchymal liver cells. HAs occur more commonly in 
women and are associated with the use of oral contraceptives. 
There is a risk of malignant transformation or spontaneous 
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rupture with bleeding. Smgical resection is recommended for 
HAs greater than 5 em in diameter or if pregnancy is being 
considered. HAs less than 5 em in diameter can be managed 
with discontinuation of oral contraceptives and sequential 
imaging to determine if there is lesion regression. 

Hepatic Hemangioma 
Hepatic hemangiomas are common benign liver findings. 
They can range from less than l em to greater than 20 em in 
diameter. Hepatic hemangiomas greater than 5 em are called 
giant hemangiomas. Symptoms of huge hemangiomas are 
most commonly right upper quadrant fullness or discomfort. 
The diagnosis is most commonly made by contrast-enhanced 
CT or MRI, which shows peripheral nodular enhancement of 
the lesion followed by centripetal filling. The prognosis of 
patients with hepatic hemangiomas is excellent, and patients 
with smaU lesions can be reassured. Giant hemangiomas have 
a risk ofbleeding that is too low to warrant prophylactic resec
tion. If sequential imaging demonstrates growth or if symp
toms develop, operative resection can be considered. 

Liver Abscesses 
Patients with liver abscesses typically have fever, dull abdom
inal pain, anorexia, and malaise. Most liver abscesses are found 
on abdominal imaging. Hepatic abscesses are believed to be 
caused by direct spreading from associated peritonitis or 
hematogenous seeding from abdominal infections such as 
appendicitis, diverticulitis, or cholangitis. Most hepatic 
abscesses are associated with enteric organisms such as 
Escherichia coli or anaerobic bacteria. The management of 
hepatic abscesses is by percutaneous drainage and antibiotics. 

Amebiasis 
Patients who have traveled to areas where amebiasis is 
endemic (such as tropical areas with poor sanitation) and pre
sent with symptoms of tever and right upper quadrant pain 
may have amebic liver abscesses. Amebic cysts migrate to the 
liver via the portal vein after invasion of the colonic wall. The 
interval between exposure and symptom onset is 2 to 4 
months. Diagnosis is made by abdominal imaging in con
junction with serologic and stool testing for amebiasis. 
Amebic abscesses are treated with antibiotics to prevent 
potentially life-threatening rupture. 

KEY POINTS . . 

• Because simple hepatic cysts are rarely symptomatic, 
the presence of symptoms with a hepatic cyst should 
raise suspicion for a cystadenoma, which has a risk of 
malignant transformation. 

• Hepatic adenomas are hormone responsive and oral 
contraceptives should be discontinued; resection is 
warranted for large adenomas owing to a risk of rup
ture or malignant transformation. 
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• Hepatic abscesses typically present with nonspecific 
symptoms such as fever, dull abdominal pain, 
anorexia, and malaise, and management tonsists of 
drainage and antibiotics. 

Pregnancy-Related Liver Disease 
Physiologic changes of pregnancy may mimic liver disease. 
Edema, palmar erythema, and spider angiomas may occur 
because of increased circulatory volwnes and altered hor
monal states. Chronic liver diseases ·unrelated to pregnancy 
can occur coincidentally with pregnancy and include viral, 
immune-mediated, and metabolic liver diseaseS. 

Several diseases of the liver can complicate pregnancy 
(Table 36). Pregnancy-related liver disease can recur during 
subsequent pregnancies. During the first trimester, hyper
emesis gravidarum occurs when prolonged vomiting results in 
fluid and electrolyte abnormalities. Elevated hepatic amino
transferases are seen in up to 50% of patients. Laboratory 
abnormalities remit with resolution of vomiting. Hyperemesis 
gravidarum is very rarely associated with liver failure. 

Intrahepatic cholestasis of pregnancy (ICP) occurs in 
between 1:300 and 1:1000 pregnancies and is more common 
in women of Scandinavian, South American, or South Asian 
origin. ICP is presumed to result from cholestatic effects of 
increased pregnancy-related hormones; similar symptoms can 
sometimes be seen in nonpregnant women treated with sup
plemental estrogens and progesterones. ICP typically presents 
in the second to third trimesters of pregnancy. Symptoms 
include pmritus in most patients and jaundice in 10% to 25% 
of patients. Elevated serum bile acids are diagnostic of ICP. 
Ursodeoxycholic acid is effective for ICP. Fetal complications 
such as preterm labor, fetal distress, and intrauterine death are 
increased in ICP. Intrauterine deaths can occur late ingesta
tion, and women with proven ICP typically are induced at 36 
to 38 weeks of gestation. 

HELLP (Hemolysis, Elevated Liver enzymes, and Low C] 
Platelets) syndrome presents during the third trimester and is 
an advanced complication of preeclampsia. HELLP syn
drome typicaUy presents with abdominal pain, new-onset 
nausea and vomiting, pruritus, and jaundice. Maternal mor-
tality can be as high as 20% and perinatal mortality as high as 
33%; therefore, patients with HELLP syndrome should be 
managed in high-risk obstetric care units. Careful monitoring 
of blood pressure, fluid and electrolyte balance, kidney func-
tion, and coagulopathy is required prior to delivery. Although 
delivery is the definitive therapy for HELLP syndrome, the 
mother's condition may continue to detetiorate in the imme-
diate postpartum period. Resolution is typically seen within 4 
to 6 days after delivery. Rarely, liver transplantation may be 
required if fulminant hepatic failure develops. HELLP syn
drome can recur in up to 25% of subsequent pregnancies. 

Acute fatty liver of pregnancy (AFLP) is a rare but dan
gerous condition that occurs dnring the third trimester. 

I 

( 



\ 

... 
1 

-~··~ 

' 
,-) 

' ... 7 

, .. 

Disorders of the Liver 
- - - ---------- -·--· .. -· -· - . ~ ---··- ·--- -· 

'i'.lUl!.~ 35 . Characteristics of Pregnancy-Related Liver Diseases : · . · . · 

Disease Trimester Hepatic Bilirubin other Treatment . Prognosis 
Aminotrans- (mgldl Laboratory 
ferases [ .. moi/L]) Changes 
(unitsJL) 

Hyperemesis First <500 <4 (68.4) Electr.olyte · Anti emetics, Good 
graviJJarum abnormalities intravenous fluids 

Intrahepatic Second/third <500 <6 (102.6) Elevated serum Ursodeoxycholic Good 
cholestasis bile acids acid 
of pregnancy 

Third' <500 Elevated, H~~ Low platelets, Delivery High maternal and 
syl1! · ~@!Jle . unl!onju~ated hemolytic anemia fetal mortality; liver ~ 

·transplantation may 
be required 

AFLP Third 100-1000 Elevated Hypoglycemia, Delivery High maternal and 
coagulopathy fetal mortality; liver 

transplantation may 
be required 

AflP = acute fatly liver of pregnan<y; HEllP = Hemolysis, Elevated liver enzymes. and low Platelets. 

,.. AFLP may be difficult to diiTen:ntiate from HELLP syn-
1.1.1 drome. Indicators ofhepatic failure, including hypoglycemia 
CONT. and coagulopathy; tend to be worse m AFLP. AFLP is a rec-

ognized cause of liver failure, and the care of patients with 
AFLP should involve a hepatologist to facilitate transfer to a 
liver transplant center. Prompt delivery once AFLP is recog
nized typically results in stabilization and impro~ement of the 
mothers medical condition over the subsequent 48 to 72 
hours. AFLP can recur in subsequent pregnancies. AFLP is 
assoc.iatr.rl with lonB·chain 3-hydrm.:yacyl-CoA dehydroge
nase deficiency, and affected women and their children should 
be screened for this deficiency. Cl 

KEY POINTS 

• The most s ·rious. prcg~c;y-related liver diseases are 
HELLP (Hemolysis, Elevated Liver enzymes, and 
LOw Platelets) syndrome and acute fatty liver of preg
nancy; both require urgent delivery. 

• All causes of pregnancy-related liver disease can recur 
during subsequent pregnancies. 

Health Care Maintenance 
of the Patient with Cirrhosis 
Metabolic Bone Disease 
Metabolic bone disease consists primarily of osteoporosis, 
osteopenia, and rarely osteomalacia. Osteoporosis is clini
cally important and common (10% to 50%) in patients with 
cirrhosis. Risk factors for osteoporosis (poor nutrition, 
excess alcohol intake, and hypogonadism) are frequently 
found in patients with cirrhosis. Approximately 30% of 
spinal fractures in patients with cirrhosis are asymptomatic 
and are identified only on radiology. In contrast, femoral 

neck fractures are uncommon because they occur beyond 
the life expe~;tancy of most patients with cirrhosis. Bone 
mineral density testing should be performed in patients with 
cirrhosis and risk factors for osteoporosis, especially for 
patients on long-term corticosteroids. In the absence of 
osteoporosis, surveillance bone mineral density testing every 
2 to 3 years is sufficient. Treatment consists of weight-bear~ 
ing e:x!::f(:iS.~s_a.nd pharmacologic therapy. Both.calciurn and 
vitamin D should be provided for patients with osteopenia 
am! osteoporosis. There are no studies of the safety or effi
cacy of oral bisphosphonates or raloxifene for osteoporosis 
in patients with cirrhosis, but these agents appear to be well 
tolerated. Intravenous preparations should be considered 
for patients with large varices or recent esophageal band
ing/sclerotherapy. Male patients with hypogonadism and 

1 cirrhosis can be treated with transdermal testosterone; how
ever, a theoretical risk for HCC is a concern. 

Immunizations 
Routine immunizations are safe in p~tients with cirrhosis with 
the exception oflive attenuated vaccines. All eligible patients 
with cirrhosis should receive annual influenza vaccination. 

, Pneumococcal vaccination can be given every 5 years and 
tetanus toxoid every 10 years. HAV and HBV vaccination is 
safe and recommended for patients with compensated cir
rhosis or chronic liver disease. Response rates in terms of ade
quate serum titer formation are between 90% and 95% after 

, both vaccine series are completed. Booster inoculation for 
HBV may be necessary if titers become undetectable. Prior to 
vaccination, serologic testing for previous exposure to HAV 
and HBV is warranted. The presence of serum antibody titers 
!Tom previous exposure is sufficient to declare an immunized 
state in these patients. 
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Medications to Avoid 
Patients with cirrhosis should be cautioned about the use of 
medications because of the potential for dlug-rdated adverse 
events. Regular NSAID and aspirin use should be avoided in 
patients with esophageal varices to minimize ulceration and in 
patients with ascites to prevent kidney dysfunction. The occa
sional use of acetaminopqen ~ likely to be safe and a better 
alternative than NSAIDs unless the patient continues to drink 
alcohol. Tramadol does not appear to have a significant 
increased risk for hepatotoxicity. Benzodiazepines that are 
metabolized in the liver (such as diazepam and chlor
diazepoxide) may result in increased accumulation of metabo
lites and exce·ssive sedation. In contrast, lorazepam and 
oxazepam are excreted by the kidneys and may be more suit
able for use in patients with cirrhosis. Opioids should be used 
with caution in patients with cirrhosis, and patients often 
require reduced doses and prolonged intervals of administra
tion. The safety and effectiveness of zolpidem, ramelteon, and 
eszopiclone in patients with cirrhosis are unknown, but they 
are used commoniy i~ patients with compensated disease. . 

Antibiotics associated · with drug-induced liver injury 
( amoxitillin-davulanate, isoniazid) should be avoided. 
Fluoroquinolones and cephalo8poriru are safe in this popula
tion. Trimethoprim-sulfametho1{azole may be useful but has 
been rarely associated with cholestasis. Statins do not appear 
to increase the risk of hepatotoxicity in patients ·with cirrho
sis, but close monitoring of liver enzymes is required. Patients 
with cirrhosis and diabetes mellitus can be managed with 
usual oral hypoglycemic therapy. While some·of these patients 
will go on to reqwre insulin, anecdotal experience suggests 
that oral agents may be continued safely as long as they are 
effective. 

Nutrition 
Appropriate nutrition is essential to avoid the catabolic effects 
associated with cirrhosis. Many patients are at risk for devel· 
oping protein-calorie malnutrition, resulting in further mus· 
de wasting and greater risk for infection. Gastric accommo
dation may also be impaired, resulting in early satiety and 
reduced intake. A strategy of eating smaller portions more fre· 
quently ( 4 to 6 times per day) can minimize symptoms and 
allow the daily caloric requirement to be met. Enteral sup
plements are high-calorie, low-volume products that can also 
be used to sustain nutrition. Eating a snack prior to bedtime 
may also blunt the catabolic response, which intensifies 
overnight during the fasting state. Serum levels of fat-soluble 
vitamins (A, D, and E) and zinc should be checked and 
replaced by oral suppleJ!lentation when deficiency occurs. 

.. KEY POINTS 

• Bone mineral density testing'should be performed 
in patients with cirrhosis and risk factors for osteo
porosis, especially for patients taking long-term 
corticosteroids. 

10 

• Routine immunizations are safe in patients with cir
rhosis with the exception of live attenuat~d vaccines. 

• Patients with cirrhosis should be cautioned about the 
use of med.ieations because of the increased potential 
for drug-related adverse events. 

• Appropriate nutrition is essential to avoid the cata
bolic effects associated with cirrhosis. 

Vascular Disorders of the Liver C:J 
Budd-Chiari Syndrome 
Budd-Chiari syndrome (BCS) is characterized by hepatic 
venous outflow tract obstruction (including the suprahep
atic inferior vena cava) in the absence of right-sided heart 
failure or constrictive pericarditis. When obstruction is 
caused by invasion or compression from a malignancy, BCS 
is considered secondary. An underlying risk factor for throm
bosis is found in up to 8.0%. of patients_ with B.CS, with 
myeloproliferative diseases accounting for about 50% of 
cases. Other causes include Beh~et syndrome, antiphospho
lipid antibody syndrome, and oral contraceptive use. 

BCS may be asymptomatic in 15% of patients; preser
vation of some hepatic veins with large intrahepatic or 
extrahepatic collaterals is seen incidentally on cross-sec
tional imaging. Abdominal pain, ascites, liver and spleen 
enlargement, and portal hypertension occur with sympto
matic BCS. Marked dilation of subcutaneous veins on the 
trunk is suggestive of inferior vena cava obstruction. Liver 
chemistry testing is not helpful in diagnosis . Ascites protein 
content greater than 2.5 g/dL (25 g/L) and SAAG of l.l 
g/dL (ll g/L) or more suggest BCS and cardiac disease. 
BCS is diagnosed by an obstructed hepatic venous outflow 
tract on Doppler ultrasonography, triphasic CT, or MRI. 
Hepatic venography is necessary for diagnosis in difficult 
cases or when precise delineation of venous stenoses is 
required. 

Patients with symptomatic BCS have a poor prognosis 
if untreated, with an estimated 90% mortality rate within 3 
years largely from complications of end-stage liver disease. 
Anticoagulation therapy is recommended for all patients 
with BCS regardless of whether an underlying prothrom
botic disorder is discovered. Oral contraceptives are con
traindicated in patients with BCS. Hepatic vein or inferior 
vena Glva angioplasty with or without stenting is also rec
ommended in patients with symptomatic BCS refractory to 

anticoagulation. Complications of portal hypertension are 
managed similarly to other liver diseases. When disease is not 
fi.tlty controlled by medical management, the next step is 
TIPS insertion. For patients unresponsive to TIPS, liver 
transplantation is the only remaining therapeutic option, 
with 5-year survival rates of70%. Lifelong anticoagulation is 

1 required after liver transplantation. 
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Portal Vein Thrombosis 
Acute portal vein thrombosis (PVT) is characterized by the 
sudden formation of thrombus within the portal vein. The 
thrombus can also involve segments of the mesenteric veins 
and/ or the splenic vein. Acute PVT usually presents with 
fever and abdominal pain of sudden onset when there is 
mesenteric extension; intestinal ischemia and eventually 
infarction can develop. Doppler ultrasound or contrast
enhanced CT demonstrates hyperechoic material in the ves
sel lumen with distention of the portal vein and its tributar
ies. Treatment consists of anticoagulation and surgery to rule 
out intestinal infarction. Data on use of thrombolytic therapy 
are lacking. 

Chronic PVT is often identified incidentally and is com
monly associated with cirrhosis and portal hypertension. 
Stasis from reduced blood flow is believed to be the cause of 
chronic PVT. The development of cavernous transformation 
with portosystemic collaterals is often observed by imaging 
studies. While anticoagulation has been suggested for chronic 
PVT by some authorities, its safety and efficacy have not been 
proved. Expectant management is recommended; 1:1 · 

KEY POINTS 

• Budd-Chiari syndrome is characterized by hepatic 
venous outflow tract obstruction (including the 
suprahepatic inferior vena cava) in the ab~ence of 
right heart failure or constrictive pericarditis, 

• Portal vein thrombosis is characterized by the forma
- tion of thrombus within-the portal vein and may be 

acute or chronic. 

Disorders of the 
Gallbladder and Bile 
Ducts 

Asymptomatic Gallstones 
Approximately 90% of gallstones are of the cholesterol or 
mixed (cholesterol and bilirubin) type. Black -pigmented 
stones are associated with chronic hemolytic disease and cir
rhosis. Brown-pigmented stones are associated with biliary 
tract infection. Gallstones are twice as common in women 
than in men; the incidence is 0.5% to 3% in men and 1.5% to 
4% in women. There is a genetic predisposition in persons of 
Pima Indian and Scandinavian descent. Other risk factors are 
obesity, dyslipidemia, pregnancy, diabetes mellitus, cirrhosis, 
Crohn disease, resection of the terminal ileum, and gastric 
bypass surgery. 

An estimated 60% to 80% of gallstones are asymptom
atic. Over a 20-year period, 50% of patients remain asymp
tomatic, 30% have biliary colic, and 20% have more impor
tant complications. 

•' 
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Observation is recommended for adult patients with 
asymptomatic gallstones. The possible exceptions to this rec
ommendation are groups at higher risk for gallbladder carci
noma, such as patients with a calcified (porcelain) gallbladder, 
certain American Indians; and patients with gallstones huger 
than 3 em. Prophylactic cholecystectomy is currently not rec
ommended for asymptomatic patients with diabetes. 

Biliary Colic and 
Acute Cholecysti1;is 

~ 
Epidemiology and Clinical Manifestations 
Biliary colic is the most common clinical presentation in 
patients with symptomatic gallstones. The usual-presentation 
of biliary colic is episodic, severe abdominal pain typically in 
the epigastrium and/ or right upper quadrant but occasionally 
in the right lower or mid abdomen. The pain rapidly intensi
fies over a 15-minute interval to a steady plateau that lasts as 
long as 3 hours and resolves slowly. The pain is often associ
ated Wit;h na~ea· or vomiting, and there is no jaundice: Pain 
may radiate to the interscapular region or right shoulder . 
Biliary colic may not always be precipitated by a large or fatty 
meal; attacks can occur after periods offasting. Pain that lasts 
more than 6 hours suggests cholecystitis. Once an episode of 
biliary colic has occurred, repeated episodes are highly likely. 
Greater than 90% of more important complications, such as 
cholecystitis, cholangitis, or pancreatitis, are preceded by 
attacks ofbiliary colic. After 5 years without symptoms, how
ever, the risk of biliary colic and complications appears to be 
as low as that of patients with asymptomatic stones. 

Approximately 90% of cases of acute cholecystitis arc 
caused by obstruction of the cystic duct by gallstones. Most 
patients with acute cholecystitis have had previous attacks of 
biliary colic. The pain of acute cholecystitis typically lasts 
longer than 3 hours and shifts to the right upper quadrant, 
causing localized tenderness. The pain is due to gallbladder 
distention, ongoing gallbladder contraction against the 
obstructed outlet, and occasionally bacterial infection, leading 
to inflammation of the gallbladder waiL Fever, nausea, and 
vomiting are frequent, but jaundice is unusual. Patients who 
are elderly or immunosuppressed or have diabetes may be 
remarkably asymptomatic, without fever or pain. Physical 
examination may disclose Murphy sign (an arrest in inspira
tion during direct palpation of the right upper quadrant) in 
30% to 40% of patients. 

Diagnosis 
Ultrasonography has high sensitivity and specificity for 
gallstones (84% and 99% respectively) and should be rou
tinely performed when there are features of biliary colic or 
a diagnosis of cholecystitis is suspected. The sensitivity of 
ultrasound for acute cholecystitis is 88% and the specificity 
is 80%. Findings of gallbladder inflammation may inclnde 
thickening of the gallbladder wall ( > 2 mm), intramural gas, 
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and pericholecystic fluid. Hepatobiliary scintigraphy (hepa
tobiliary iminodiacetic acid[HIDA] scan) is indicated to 
confirm or exclude the diagnosis of acute cholecystitis when 
the initial ultrasound is indeterminate, because it has high 
sensitivity (97%) and specificity (90%) except in the pres
ence of acalculous cholecystitis, prolonged fasting, and 
chronic alcoholism. 

Management 

Laparoscopic cholecystectomy is the treatment of choice for 
symptomatic biliary colic and acute cholecystitis. Mortality 
rates following laparoscopic cholecystectomy are less than 
0.7%, and complication rates (including bile duct injuries) do 
not d.ifter between laparoscopic and open cholecystectomy. 
For acute cholecystitis, initial treatment is with intravenous 
fluids and antibiotics, followed by lap~oscopic cholecystec
tomy within 48 to 96 hours of hospitalization. CJ 
_f<_E_y _ _e_QINTS __ . _ .__ __ _ _ _ _ _ _ __ _ 

• Asymptomatic galiSio~c di_se~~~lias a- berugn cotirse 
and can be man~ged with 9bservation. 

• Biliary colic is the most conuilon clinical presentation 
in patients with symptomatic gallstbnes; 

• taparoscopic cholecystectomy is the treatment of 
choice for biliary coliC ari.d acute cholecystitis. 

C) Acalculous Cholecystitis 
Acute acalculous cholecystitis is gallbladder inflammation in 
the absence of obstructive cholelithiasis. Predisposing factors 
are hospitalization for critical illness, burns, advanced age, 
atherosclerotic vascular disease, AIDS, infection with 
Salmonella or cytomegalovirus, polyarteritis nodosa, and sys
temic lupus erythematosus. Unexplained fever and/or hyper
amylasemia in patients with predisposing factors should raise 
suspicion for acalculous cholecystitis. Approximately 50% of 
these high-risk patients will develop cholangitis, empyema, 
gangrene, or gallbladder perforation during their hospitaliza
tion. Abdominal ultrasonography demonstrates significant 
gallbladder wall thickening and/or distention. Supportive 
treatment with intravenous antibiotic coverage of anaerobic 
and gram-negative bacteria is required. Definitive therapy 
with cholecystectomy is preferred but may be contraindicated 
in severely ill patients. Therapeutic decompression can be 
achieved with image-guided percutaneous cholecystostomy 
tube placement. The mortality rate for acute acalculous 
cholecystitis is between 10% and 50%. Cl 

::-I(.EV POINT · · · 

e Acute acalculous cbolccystitis,lsgal.lbladdcr inflamma
tion in the absence of obstructive cholelithiasis. 

•' 
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Common Bile Duct 
Stones and Cholangitis 
Choledocholithiasis (common bile duct stones) is a leading 
cause of obstructive jaundice. Although complications are 
more wmmonlhan with symptomatic galbLOnes, le~ Lhan 
50% of patients with choledocholithiasis develop symp
toms, and 20% spontaneously pass stones from the com
mon bile duct. 

Symptomatic choledocholithiasis usually presents with 
jaundice, abdominal discomfort, and pruritus. Dark urine or 
light-colored stools m:iy be observed.· 

Dilation of the extrahepatic and intrahepatic bile ducts 
on abdominal ultrasound or noncontrast CT scan is consis
tent with a diagnosis of choledocholithiasis, but these studies 
lack sufficient sensitivity to rule out the diagnosis. Biliary and 
pancreatic ducts can be better imaged using magnetic reso
nance cholangiopancreatography {MRCP), which has 95% to 
100% sensitivity arid 75% to 95% specificity for common bile 
duct stones. Endoscopic ultrasoillid has similar test charac
teristics as;:MJtCP and is less invasive than endoscopic retro
grade cholangiopancreatography {ERCP). It also has the ben
efit of being more sensitive for identifYing sludge and smaller 
stones. 

ERCP is the preferred therapeutic method for relieving 
obstruction due to choledocholithiasis, with or without acute 
cholangitis. After endoscopic treatment of choledocholithia
sis, elective cholecystectomy should be performed within 6 
weeks in eligible patients. In patients who are not candidates 
for surgery, endoscopic sphincterotomy should be performed 
to allow the passage of stones. 

Fever suggests the development of cholangitis, which 
is potentially life threatening. Cholangitis typically presents 
with fever, jaundice, and pain in the right upper quadrant 
(Charcot triad). Most patients will have cholelithiasis, ele
vated aminotransferase levels, and hyperbilirubinemia. 
Ultrasonography may show a dilated common bile duct. 
MRCP is a more sensitive study than ultrasonography. 
Acute cholangitis is usually caused by Escherichia coli, 
Klebsiella species, Pseudomonas species, and enterococci and 
can progress to septic shock with or without liver abscess 
formation. Empiric antibiotics targeting these likely organ
isms should be administered immediately when cholangitis 
is suspected, and urgent biliary decompression, typically 
with ERCP, is indicated. CJ 

-KEY POl NTS 

o Choledocholithiasis, or common bile duct stones, is 
a leading cause of obstructive jaundice. 

• Endoscopic retrograde cholangiopancreatography 
is the preferred therapeutic method for choledo
cholithiasis. 
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Biliary Neoplasms 
Gallbladder Cancer 

The most common cancer of the biliary tree is gallbladder 
cancer. Risk factors for gallbladder cancer are age greater than 
50 years, female sex, gallstones, obesity, gallbladder polyps 
larger than 1 em, chronic infection with Salmonella typhi, 
and porcelain gallbladder. Prophylacti~ cholecystectomy 
should be considered in patients with gallbladder polyps 
larger than 1 em, gallstones larger than 3 em, or porcelain 
gallbladder to prevent gallbladder cancer. Gallbladder cancer 

Disorders of the Gallbladder and Bile Ducts 
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is uncommon, but it is often fatal because it is typically diag- ' 
nosed at an advanced stage. 

complete obstruction of the biliary tree. The diagnosis should 
be suspected when abdominal imaging demonstrates bile 
duct dilatation and an obstructing lesion. Endoscopic cholan
giography with brushings or biopsies of the involved lesion is 
the best test to diagnose malignant changes of the bile duct. 
For extrahepatic tumors, operative resection would be 
required for potential curative management. Hilar cholan
giocarcinoma can be resected if the tumor does not extend 
into both intrahepatic bile ducts. However, survival is poor 
even with successful resection. Although some centers now 
perform liver transplantation for selected patients, the role ff 
liver transplantation is not yet fully defined. 

Symptoms of gallbladder cancer are nonspecific and 
include abdominal discomfort, nausea, anorexia, and weight 
loss. Laboratory findings are often nonnal until obstructive 
jaundice develops. Gallbladder cancer is often diagnosed 
intraoperatively (during cholecystectomy for gallbladder 
symptoms) or on abdominal imaging (ultrasound, cr, or 
MRI may reveal abnormalities of the gallbladder wall). 

The management of gallbladder cancer depends on the 
stage of disease. Open cholecystectomy should be performed 
if cancer is localized to the gallbladder mucosa. Radical 
cholecystectomy may be curative in patients with advanced 
disease but limited extension into adjacent organs. In 
advanced tumors, curative therapy is not possible; palliative 
management consists of operative diversion of bile flow or 
endoscopic stenting of the bile ducts. The utility of 
chemotherapy and radiation for gallbladder cancer has nut 
been definitively demonstrated. 

Cholangiocarcinoma 
Cholangiocarcinoma is cancer derived from the biliary tree 
exclusive of the gallbladder or the ampulla. Risk factors for 
cholangiocarcinoma are primary sclerosing cholangitis, biliary 
atresia chronic infection with liver flukes, and biliary cysts. 
Screenlng for cholangiocarcinoma in high-risk patients, such 
as those with primary sclerosing cholangitis, has been a clini-

Ampullary Adenocarcinoma 
Ampullary adenocarcinoma is a rare cancer that occurs most 

, often in hereditary polyposis syndromes such as familial 
adenomatou~ polyposis or Peutz-Jeghers syndrome. 
Patients with these syndromes should undergo regular sur
veillance endoscopy. Obstructive jaundice is the most com
mon presenting symptom. Ampullary adenocarcinoma is 
diagnosed by endoscopic biopsy and abdominal imaging 
with CT. Endoscopic ultrasound is also used to diagnose 
and stage ampullary adenocarcinoma. Most ampullary ade
nocarcinomas are resectable, and prognosis is good. 
Excision by pancreaticoduodenectomy (Whipple proce
dure) is the recommended therapeutic management of 
ampullary adenocarcinoma. 

Biliary Cysts 
1 

The diagnosis of a biliary cyst should be considered when 
dilatation of the bile duct is found 'vvithout evidence of an 
obstructing lesion. Symptoms of biliary cysts include chronic, 
intermittent abdominal pain and recurrent bouts of cholan
gitis or jaundice. When abdominal ultrasound or CT suggests 
a biliary cyst, MR cholangiography, endoscopic cholangiog
raphy, or endoscopic ultrasound can be used to define cystic 
dilatation of the bile ducts and the absence of obstruction. 

cal challenge. There is no evidence that serial abdominal 1 

imaging with or without serum tumor markers is a useful and r 

cost-effective screening strategy. Cholangiocarcinoma should 

There is a 20-fold increased risk of cholangiocarcinoma in 
patients with biliary cysts. Therefore, surgical excision of the 
eulire cy~t witl1 formation of a hepaticojejunosromy is indi-
cated. Operative resection of biliary cysts not only reduces 
risks of malignancy but can also aUeviate development of fur
ther bouts of cholangitis. 

be suspected in patients with primary sclerosing cholangitis 
who develop signs of clinical decompensation. 

Cholangiocarcinoma is classified by location as intrahep- • 
a tic and hilar/ extrahepatic. Intrahepatic cholangiocarcinoma 
is typicaUy asymptomatic until the tumor is advanced, at 
which time right upper quadrant discomfort, weight loss, and 
fever may be the only symptoms. An elevated serum alkaline 
phosphatase level may be noted. Advanced intrahepatic 
cholangiocarcinoma has a poor prognosis. Curative resection 
is not commonly possible. Radiation and chemotherapy are of 
tmdefined benefit in cholangiocarcinoma. 

Cholangiocarcinoma of the hilum (Kiatskin tumor) or 
distal bile duct commonly presents with jaundice caused by 

KEY POINTS · · . · 

• Prophylactic chokcy~ttctumy ~hould be performed in 
patients with gallbladder polyps larger than l em, 
gallstones larger than 3 em, or porcelain gaUbladder 
to prevent gallbladder cancer. 

• Gallbladder cancer is often advanced at the time of 
diagnosis and has a very poor prognosis. 

• Cholangiocarcinoma has a poor prognosis, and there 
is no defined screening protocol. 
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• Patients with hereditary polyposis syndromes should 
undergo regular surveillance endoscopy to monitor 
for ampullary adenocarcirioma. 

• Biliary cysts have a risk of malignancy and should be 
resected. 

Gastrointestinal Bleeding 

CJ Overview 
Bleeding from the gastrointestinal tract is common and 
causes more than one million hospital admissions in the 
United States yearly. Between 1998 and 2006, hospitaliza
tions for all-cause gastrointestinal bleeding dea·eased by 4% 
and inpatient death rates decreased by 23%; these improve
ments may be a result of treatment of Helicobacter pylori 
infection and the use of proton pump inhibitors (PPis). 
Mortalitr is highly dependent on age, comorbid illness, and 
source ofbleeding. 

Severe gastrointestinal bleeding is characterized by 
orthostatic hypotension, shock, hemoglobin level decreased 
more than 2 g/dL (20 g/L) from baseline, hematocrit level 
decreased more than 6% from baseline, or the need for more 
than two units of packed red blood cells. Presenting symp
toms may provide clues to the cause. Hematemesis is vomit
ing of bright red blood (fresh blood) or coffee-ground mate
rial (altered blood) and is most commonly related to bleeding 
from the esophagus, stomach, or duodenum. Melena (black, 
tarry-appearing stool) occurs when as little as 50 to 100 mL 
of blood enters the gastrointestinal tract; it can originate from 
the esophagus, stomach, small intestine, or proximal colon. 
Hematochezia (bright red blood per rectum) is most com
monly caused by a lower gastrointestinal source of bleeding. 
Hematochezia from an upper gastrointestinal source often 
leads to hemodynamic instability, but distal colon or rectal 
bleeding rarely does. 

Assessment of the patient with acute ga5trointestinal 
hemorrhage should begin with prompt attention to hemo
dynamic status, risk stJalificaLion, and con~ideration of the 
origin of blood loss. In many cases, the assessment of hemo
dynamic status and management with intravenous fluids or 
blood products are simultaneous. 

Upper Gastrointestinal Bleeding 
Upper gastrointestinal bleeding is the most common type of 
gastrointestinal bleeding. It is defined as intraluminal blood 
loss proximal to the ligament ofTreitz. Upper gasu·ointesti
nal bleeding causes approximately 500,000 hospital adnus
sions in the United States yearly and has a mortality rate of5% 
to 10%. Eighty percent of upper gastrointestinal bleeding 
episodes stop spontaneously, but patients with continued 

bleeding or rebleeding are at high risk of death. Adverse prog
nostic indicators are advanced age, variceal bleeding, comor
bid conditions (organ failure or disseminated malignancy), 
shock, hematemesis, increasing number of erythrocyte trans
fusions, active bleeding, and a visible vessel or clot in an ulcer 
base on endoscopy. The goal is to identify patients at highest 
risk of mortality so that the adequate level of in-hospital care 
can be provided. 

Causes 
The most common causes of upper gastrointestinal bleeding 
are peptic ulcer disease ( 38% ), esophageal varices ( 16% ), 
esophagitis (13%), malignancy (7%), angioectasia (6%), 
Mallory-Weiss tear (4%), and Dieulafoy lesions (2%). 
Dieulafoy lesions are submucosal arterioles that intermittently 
protrude through the mucosa and cause hemorrhage. Other 
important but less common lesions are cancer, portal hyper
tensive gastropathy (PHG), gastric antral vascular ectasias 
(GAVE), Cameron lesions, hemobilia, proximal Crohn dis
ease, and gastrointestinal telangiectasias. 

Upper gastrointestinal cancers rarely result in severe 
bleeding ( l%) and may arise from esophageal or gastric can
cet or gastrointestinal stromal tumors (GIST). Cameron 
lesions are erosions found on the crest of gastric folds within 
a large hiatal hernia and are thought to be caused by 
mechanical trauma as tl1e hiatal hernia slides up and down. 
Up to 5% of patients with known hiatal hernias may have 
Cameron lesions. GAVE (or "watermelon stomach") can be 
seen in cirrhosis and connective tissue diseases; it has a char
acteristic endoscopic appearance with linear ectatic vessels 
(that resemble erythematous stripes) that arise from the 
pylorus. PHG is commonly seen with cirrhosis and has a 
characteristic mosaic appearance at endoscopy, most often 
seen in the body and fundus; it is classified as mild or severe 
depending on the absence or presence of red spots, respec
tively. Bleeding fi·om PHG, GAVE, and Cameron lesions is 
typically chronic rather than acute. Hemobilia is a rare cause 
of acute gastrointestinal bleeding fi-om the biliary tree that 
can occur after liver biopsy, endoscopic retrograde cholan
giopancreatography (ERCP), or transjugular intral1epatic 
portosysternic shunt and may present with the triad of bil
iary colic, obstructive jaundice (from clotted blood), and 
melena. Telangiectasias can be seen in the stomach and prox
imal small bowel in patients with the rare disease hereditary 
hemorrhagic telangiectasia (HHT, also called Osler-Weber
Rendu disease), which results in acute or chronic gastroin
testinal blood Joss. These lesions most typically occur in the 
setting of recurrent epistaxis, mucocutaneous telangiectasia, 
other visceral involvement (lung, liver, brain), and a family 
history of HHT. 

There are a few diagnoses that should not be overlooked 
because bleeding can be brisk and mortality h.igh. These 
include bleeding from varices, pseudoaneurysms, and aor
toentetic fistulas. Liver disease is common, and up to one 
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Cl third of patients with cirrhosis will have bleeding from 
esophageal varices with resultant 15% to 20% mortality. 

CONT. Variceal bleeding may be the first presentation of cirrhosis, 
and therefore a high index of suspicion is needed (see 
Disorders of the Liver). Acute or chronic pancreatitis can be 
associated with pseudocyst formation, which can erode into 
an adjacent artery (pseudoaneurysm). A pseudoaneurysm, 
while rare, caq cause very brisk gastrointestinal bleeding 
(hemosuccus pancreaticus). A repaired abdominal aortic 
aneurysm (especially endovascular repair) can lead to the rare 
complication of an aortoenteric fistula, often as a result of 
graft infection or inflammation. An aortoenteric fistula can 
present with a minor herald bleed, followed by a torrential, 
life-threatening gastrointestinal bleed. 

Evaluation 
Evaluation of the patient with suspected upper gastrointesti
nal bleeding should focus on history and physical examination 
clues to the origin ofbleeding, attention to hemodynamic sta
nls ~o quantifY the amount of blood loss, and stratification of 
risk for ongoing or recurrent gastrointestinal bleeding. 

The type of blood loss-herriateriiesis, coffee groimds, 
melena) or hematochezia--can suggest i:he origin. Slow or 
intermittent upper gastrointestinal bleeding usually presents 
with iron deficiency anemia. Brisk upper gastrointestinal 
bleeding presents with hematemesis or coffee-ground emesis. 
Hematemesis may indicate variceal bleeding. Coffee-ground 
emesis is more typical of gastritis or peptic ulcer disease 
(PUD ). Historical features such as a history of PUD or 
NSAIJ? use, chronic alcohol consumption or liver disease, 
recent history of pancreatitis, or chronic gastroesophageal 
reflux disease symptoms can point to POD, variceal bleeding, 
pseudoaneurysmal bleeding, or esophagitis, respectively. A 
history of aortic endovascular stent placement, biliary manip
ulation, or radiation therapy may indicate bleeding from an 
aortoenteric fistula, hemobilia, or radiation-related gastroin
testinal bleeding, respectively. 

The most important components of the physical exami
nation are routine and orthostatic vital signs. Tachycardia 
indicates a 15% to 30% blood loss, and hypotension indicates 
greater than 30% blood loss. Orthostasis indicates large-vol
ume bleeding when routine vital signs are normal. The 
remainder of the physical examination should focus on iden
tifYing signs of chronic liver disease such as scleral icterus, spi
der angiomata, gynecomastia, and ascites. 

Laboratory studies should include a complete blood 
count, INR, blood urea nitrogen (BUN), and serum creati
nine. The hemoglobin and hematocrit are not accurate meas
urements of blood loss during the acute phase of bleeding but 
may aid decisions on erythrocyte transfusion requirements. 
Macrocytosis and an elevated INR are clues for underlying 
liver disease, and microcytosis can indicate chronic bleeding. 
An elevated BUN to creatinine ratio may suggest an upper 
gastrointestinal source. 

Gastrointestinal Bleeding 

There are several prognostic scoring systems to quanti
tate the risk of needing endoscopic intervention, but these are 
not widely used in clinical practice. The Blatchford Score can 
be used to predict patients with signs of upper gastrointesti
nal bleeding who can be managed as outpatients if all of the 
following are present: BUN less than 18 mg/dL (6.4 
mmoljL); normal hemoglobin; systolic blood pressure 
greater than 109 mm Hg; pulse rate less than 100/min; and 
absence of melena, syncope, and hepatic and cardiac disease. 

Management ~ 

Variceal bleeding is managed differently than nonvariceal 
bleeding, but the initial management is the same until upper 
endoscopy can be performed to verifY the cause of bleeding. 
The initial management should consist of airway protection, 
placement of two large-bore intravenous catheters, and resus
citation with intravenous crystalloids and packed red blood 
cell infusions. Continuous hemodynamic monitoring is more 
helpful than hemoglobin and hematocrit in guiding resusci
tation, but a hemoglobin level less than 7;0 g/dL (70 g/L) 
is an absolute indication for packed red blood cell transfusion. 

For suspected nonvariceal bleeding, an intravenous PPI 
is often initiated before endoscopy. Nasogastric tubes are not 
routinely recommended. Erythromycin a,nd metoclopramide 
(motility agents) should not be used routinely because they 
have not been shown to alter the need for erythrocyte trans
fusion or surgery or shorten hospital stay. However, motility 
agents may decrease the need for repeat endoscopy owing to 
improved Visibility at the initial endoscopy. Patients on anti
coagulation with a supratherapeutic INR should receive fresh 
frozen plasma. Clinical guidelines state that the risk of con
tinued bleeding on warfarin therapy must be weighed against 
the risk of stopping anticoagulation. The guidelines further 
state that endoscopy should not be delayed for anticoagula
tion reversal unless the INR is supratherapeutic (INR >3.0). 
If a variceal bleed is suspected, octreotide and antibiotics 
should be administered as soon as possible. Upper endoscopy 
should be performed after hemodynamic stabilization of the 
patient but within 24 hours of presentation and within 12 
hours for suspected variceal bleeding. 

Endoscopic treatment of a bleeding ulcer depends on the 
ulcer characteristics, which are important predictors of recur
rent bleeding. Patients with low-risk stigmata (a dean-based 
ulcer [ rebleeding risk with medical therapy 3%-5%] or a non
protuberant pigmented spot in an ulcer bed [ rebleeding risk 
with medical therapy 5%-10%]) can be fed within 24 hours, 
should receive oral PPI tl1erapy, and can undergo early hos
pital discharge (Figure 26 and Figure 27). Duration ofPPI 
therapy depends on the underlying cause of the ulcer and 
future need for NSAIDs. Ulcers with adherent clots (rebleed
ing risk with medical therapy 25%-30%) can be irrigated to 
disrupt the clot, and endoscopic treatment can be provided 
thereafter (Figure 28). Patients with high-risk stigmata 
(active arterial spurting [ rebleeding risk with medical therapy 
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80%-90%] or a nonbleecling visible vessel in an ulcer base 
[rebleeding risk with medical therapy 40%-50%]) should be 
treated with epinephrine injection plus one of the following: 
hemoclips, thermocoagulation, or a sclerosant (Figure 29 
and Figure 30). Bolus followed by maintenance intravenous 
PPI for 72 hours is recommended for patients at high risk to 
decrease the risk of rebleeding, followed by oral PPI therapy. 
Patients at high risk require hospitalization for at least 72 
hours after intervention. Surgery or interventional radiology 
(for embolization) is reserved for refi:actory bleeding or 
rebleeding despite endoscopic therapy. 

F I G U R E 2 6. Clean-based gastric ulcer with no blood vessels, pigmented 
spotslprotuberances, or clots noted in the base of this ulcer. This ulcer is at low 
risk for rebleeding; endoscopic therapy is not indicated. 

Courtesy of louis M, Wong Kee Song M.D, Mayo Cl inic 

F I G U R E 2 7. Nonprotuberant pigmented spot (arro~~ in a duodenal ulcer 
bed. This ulcer is at low risk for rebleeding; endoscopic treatment is not indicated. 

Courtesy of louis M. Wong Kee Song M.D .. Mayo Clinic 
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Routine second-look endoscopy (within 24 hours) is 
not recommended, but it should be performed if visualiza
tion or endoscopic treatment during the initial examination 
was suboptimal. A repeat endoscopy should be performed 
for rebleecling prior to considering surgery or interventional 
radiology. Surveillance endoscopy for gastric ulcers to rule 
out malignancy (6-8 weeks later) is recommended when 
biopsies of the ulcer were not performed during the · initial 
endoscopy, which is generally the case in the context of a 
bleeding event. Further management of PUD should focus 

FIGURE 2 8. Duodenal ulcer with adherent dot (arrol-0 that is at risk for 
rebleeding. This can be treated medically or by clot removal and endoscopic 
therapy in addition to standard medical therapy. 

Courtesy of louis M. Wong Kee Song M.D., Mayo Clinic 

FIGURE 2 9. Active arterial spurting (dotted arrol-0 from a duodenal ulcer 
(solid arrov~. This lesion is at the highest risk of rebleeding and must be 
treated endoscopically. 

Courtesy ol louis M Wong Kee Song M D , Mayo Clinic 

' ' ! . 

J 

{ 

( 

( 

( 

f 

( 



'r 

I, 

l 

., 
I 

\ 

} 
)' 

-1 

Cl 
CONT. 

F I G U R E 3 0. Duodenal ulcer with nonbleedirig visible vessel (arro~ that 
is at high risk for rebleeding and must be treated endoscopically 

Courtesy of lou~ M. Wong Kee Song M.D., Mayo CHnk 

on the cause, with treatment and confirmation of eradication 
of Helicohacter pylori when present and counseling regard
ing cessation of NSAIDs when they are causative. For 
patients who require aspirin for cardiovascular prophylaxis, 
aspirin should be restarted while continuing PPI therapy 
when the benefit outweighs the risk of bleeding. For further 
discussion of ulcers caused by NSAlDs and H pylori, see 
Disorders of the Stomach and Duodenum. 1:1 

• The most common causes of upper gastrointestinal 
bleeding are peptic ulcer disease and esophageal 
varices. 

" In patients with upper gastrointestinal bleeding, 
upper endoscopy should be performed after hemody
namic stabilization but within 24 hours of presenta
tion (sooner if variceal bleeding is suspected). 

• Endoscopy is essential for estimating risk of rebleed
ing and for guiding therapy in patients with upper 
gastrointestinal bleeding. 

CJ l ower Gastrointestinal Bleeding 
Lower gast:rointestinal bleeding is bleeding distal to the liga
ment of Treitz, typically fi-om the colon or anorectum. It 
presents with bright red blood per rectum or red/ maroon
colored stool (hematochezia) that is acute in onset, usually 
without significant abdominal pain. Patients typically have 
evidence of anemia but Jess commonly have hemodynamic 
instability. Although significant hypotension can resul t from 
a lower gastrointestinal source of bleeding, it should prompt 

Gastrointestinal Bleeding 

consideration of a briskly bleeding upper gastrointestinal 
source. The risk of lower gastrointestirial bleeding increases 
with age; affected patients are typically in their seventh or 
eighth decade of life. 

Causes 
The majority of patients with hematochezia (75%) have a 
colonic source of bleeding (Figure 31). Fifteen to twenty 
percent of patients with hematochezia have bleeding from the 
upper gastrointestinal tract, and 5% have bleeding from the 

, small bowel. A source is not identified in approximately 3% o£. 
patients. When bleeding is from the colon, the most frequent' 

. source is diverticula. Colonic diverticula (actually pseudodi
verticu.la because the outpoqchlng occurs between the mus
cle fiberli) occur when increased intraluminal pressure causes 
herniation of the colonic mucosa and submucosa through the 
muscular layers of the colon; they occur at points of relative 
weakness of the colon wall. Diverticula tend to occur at the 
site of entry of the small arteries (vasa recta), and these ves
sels may bleed at the base of the diverticular neck. 
Diverticulosis is most common in the left colon, but right
sided diverticula are more likely to bleed. Approximately 3% 
to 5% of patients with diverticulosis experience diverticular 
bleeding at some time. 

The second most common colonic cause ~flower gas
u·ointest:i.nal bleeding is internal hemorrhoids. Hemorrhoidal 
bleeding is characterized by bright red blood on the outside 
of d1e stool, on the toilet paper, or in the toilet bowl. 
Occasionally, hemorrhoidal bleeding can present with a large 
amount of fresh blood in the toilet water, and some patients 
can pass clots. 

Bleeding can occur following colonoscopy wid1 polypec
tomy and may account for up to 13% of cases of lower gas
trointestinal bleeding. Postpolypectomy bleeding may occur 
immediately following polyp removal and is typically caused 
by vascular injury at the base of the polyp stalk; bleeding may 
also be delayed for several days, resulting from ulceration of 
the colon from electrocautery used for polyp removal. 

Angioectasias (also called angiodysplasia , but often incor
recdy referred to as arteriovenous malformations) occur less 
frequently than diverticular or hemorrhoidal bleeding but are 
an important cause of lower gastrointestinal bleeding, and 
their frequency increases with age. These lesions can be 
numerous yet subtle and can be easily missed on colonoscopy 
if not actively bleeding. Other causes of lower gastrointesti
nal bleeding are noted in Figure 31 . 

Evaluation 
The first step in the evaluation of lower gastrointestinal bleed
ing is to consider whether the bleeding source could be fi-om 
the upper gastrointestinal tract. Upper gastrointestinal bleed
ing typically presents with melena; however, it may present 
with hematochezia when brisk and can be life threatening if 
not treated early. Although placement of a nasogastric tube 
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Gastroenterology and Hepatology 
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. 
The American College of Physicians designates MKSAP 16 Gastroenterology and Hepatology for a maximum of i 

14 AMA. PRA Category 1 CreditfM. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity. 

Bam ''Same-Dto/~ CMB Credits Online 
For the first time, print subscribers can enter their answers online to earn CME credits in 24 hours or less. You can 
submit your answers using online answer sheets that are provided at mksap.acponline.org, where a record of your 
MKSAP 16 credits will be available. To earn CME credits, you need to answer all of the questions in a test and 
earn a score of at least 50% correct (number of correct answers divided by the total number of questions). Take 
any of the following approaches: 

);> Use the printed ariswer sheet at the back of this book to record your answers. Go to mksap.acponline.org, 
access the appropriate online answer sheet, transcribe your answers, and submit your test for same-day 
CME credits. There is no additional fee for this service. 

);> Go to mksap.acponline.org, access the appropriate online answer sheet, directly enter your answers, and 
submit your test for same-day CME credits. There is no additional fee for this service. 

)> Pay a $10 processing fcc per answer sheeL ami submil tlte prutled answer sheet at the back of this book by 
mail or fax, as instructed on the answer sheet. Make sure you calculate your score and fax the answer sheet 
to 215-351-2799 or mail the answer sheet to Member and Customer Service, American College of Physi
cians, 190 N. Independence Mall West, Philadelphia, PA 19106-1572, using the courtesy envelope pro
vided in your MKSAP 16 slipcase. You will need your 10-digit order number and 8-digit ACP ID number, 
which are printed on your packing slip. Please allow 4 to 6 weeks for your score report to be emailed back 
to you. Be sure to include your email address for a response. 
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Each of the numbered items is followed by lettered answers. Select the ONE lettered answer that is BEST in each case. 

Item 1 

A 36-year-old woman is evaluated during a routine exami
nation. She is generally healthy and has no gastrointestinal 
problems. She would like to discuss colorectal cancer screen
ing recommendations. Her family history is as follows: 

Father 
Mother 

Colorectal cancer, age 52 years 
No known cancers or precancerous 
lesions 

Paternal aunt 
Paternal uncle 

Brother 

Endometrial cancer, age 37 years 
Large (2.5-cm) colorectal adenoma 
(ascending colon), age 42 years 
Colorectal cancer, age 48 years 

Physical examination, including car.diopulmonary 
examination, is normal. 

Which of the following is the most appropriate man
agement strategy? 

(A) Colonoscopy now 

(B) Colonoscopy at age 40 years 
(C) Colonoscopy at age 50 years 
(D) CT colonography at age 40 years 

(E) Stool DNA test at age 40 years 

Item 2 

A 42-year-old man is evaluated in follow-up for elevated 
liver chemistry tests. He is asymptomatic. He has a 6-year 
history of type 2 diabetes mellitus, hyperlipidemia, and 
hypertension. His current medications are metformin, sim
vastatin, and lisinopril. He does not d.rink alcohol. 

On physical examination, temperature is 37.0 oc 
(98.6 °F), blood pressure is 130/74 mm Hg, pulse rate is 
82/min, and respiration rate is 14/min. BMI is 32. 
Abdominal examination discloses mild hepatomegaly and 
active bowel sounds. 

Laboratory studies: 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
LDL cholesterol 
Hemoglobin A1c 

Iron 
Total iron-binding 

capacity 
Hepatitis B surface antigen 
Antibody to hepatitis B 

surface antigen 
Hepatitis C virus antibody 

90 units/L 
120 units/L 
85 units/L 
l.l mg/dL (18.8 pmoljL) 
100 mg/dL (2.59 mmoljL) 
7.2% 
75 pg/dL (13 pmoljL) 
300 flg/dL (54 pmoljL) 

Negative 
Positive 

Negative 

Abdominal ultrasound reveals increased hepatic echo
texture consistent with hepatic steatosis. Hepatic configu
ration is otherwise normal . 

. · 

In addition to weight loss, which of the following is 
the most appropriate management? 

(A) Discontinue simvastatin 
(B) Initiate entecavir 
(C) Phlebotomy 
(D) Serial monitoring of aminotransferases 

Item 3 C) 
A 45-year-old man is admitted to the hospital for a 2-day 
history of fever and abdominal pain. His medical history is 
notable for cirrhosis due to chronic hepatitis C, esophageal 
varices, ascites, and minimal hepatic encephalopathy. His 
medications are furosemide, spironolactone, nadolol, lactu-
lose, zinc, vitamin A, and vitamin D. 

. On physical examination, temperature is 36.5 °C 
(97.7 °F), blood pressure is 100/50 mm Hg, pulse rate is 
84/min, and respiration rate is 20/min. BMI is 28. 
Abdominal examination disc16ses distention consistent with 
ascites. The abdomen is nontender to palpation . 

Laboratory studies: 
Hemoglobin · 10 g/dL (100 g/L) 
Leukocyte count 3500/pL (3.5 x 109 /L) 
Platelet count 70,000/)11 (70 x 109 /L) 
INR 1.5 (normal range, 0.8-1.2) 
Albumin 2.5 g/dL (25 g/L) 
Alkaline phosphatase 220 units/L 
Alanine an1inotransferase 30 units/L 
Aspartate aminotransferase 40 units/L . 
Total bilirubin 4 mg/dL (68.4 }ltnoi/L) 
Creatinine 1.8 mg/dL (159 flmo!jL) 
Urinalysis Normal 

Abdominal ultrasound discloses cirrhosis, splenomegaly, 
and ascites. The portal and hepatic veins are patent, and there 
is no hydronephrosis. Diagnostic paracentesis discloses a ceU 
cmmt of2000/pL with 20% neutrophils, a total protein level 
of 1 g/dL (10 g/L), and an albumin level of 0.7 g/dL 
(7 g/L), consistent with spontaneous bacterial peritonitis. 

Which of the following is the most appropriate treatment? 

(A) Cefotaxime 
(B) Cefotaxime and albumin 
(C) Furuse111ide auJ spironolactone 

(D) Large-volume paracentesis 

Item 4 
A 34-year-old woman is evaluated in an urgent care clinic for 
a 1-day history of watery diarrhea and mild abdominal 
cramps. She is having four watery stools per day. She has not 
had fever or blood in her stool. Although she has felt mildly 
nauseated, she has been able to stay hydrated with oral intake. 
She works as a banker, and colleagues at work have had sim
ilar gastrointestinal symptoms over recent weeks. She has no 
history of recent hospitalization, antibiotic use, or medication 
changes. She has no risk factors for HIV infection. 
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Self-Assessment Test 

On physical examination, temperature is 36.1 oc 
(97.0 "F), blood pressure is II0/75 mm Hg, pulse rate is 
86/min, and respiration rate is normaL BMI is 24. The 
mucous membranes are moist, and there is no skin tenting. 
Abdominal examination reveals mild abdominal tenderness 
but normal bowel sounds. There is no guarding or 
rebound. A urine pregnancy test is negative. 

Which of the following is the most appropriate .diag
nostic test? 

(A) Clostridium difficile polymerase chain reaction 
(B) Fecal leukocyte testing 
(C) Flexible sigmoidoscopy with biopsies 
(D) General stool bacterial cultures 
(E) No additional studies · 

Item 5 
A 32-year-old woman is evaluated for a 10-day history of 
malaise, eight upper quadrant discomfort, and progressive 
jaundice. She has had no recent travel O';ltside of the United 
States, does not drink alcohol, and has no recent' ingestions 
of drugs, including acetaminophen or herbal remedies. Up 
until this time, she ha.~ been healthy. She has a history of 
type 1 diabetes mellitus for which she takes insulin glargine 
and insulin detemir. She has no other medical problems. 

On physic.'ll examination, temperature is 37.5 oc 
(99.5 °F), blood pressure is 106/68 mm Hg, pulse rate is 
90/ min, and respiration rate is 18/min. UMI is 24. Men
tal status is normal. J alll1dice and scleral icterus are noted. 
Abdominal examination reveals tender hepatomegaly. 

Laboratory studies: 
INR 
Albumin 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
Direct bilirubin 

0.9 (normal range, 0.8-1 .2) 
3.8 g/dL (38 g/L) 
220 units/L 
920 units/L 
850 units/L 
14.4 mg/ dL (246.2 jlmoi/L) 
10.6 mg/dL (181.3 J-Imoi/L) 

Abdominal ult:rnsound demonstrates hepark enlargement 
with edema surrounding the gallbladder. There is no biliary 
ductal dilatation. The portal vein ~nd spieen are norm<~ -

Vlhich of the following is the most likely diagnosis? 

(A) Acute viral hepatitis 
(B) Fulminant liver failure 
(C) Hemochromatosis 
(D) Ptimary biliary cirrhosis 

It em 6 
A 52-year-old woman is evaluated dlll·ing a routine exami· 
nation . Although her mother was diagnosed with colorec· 
tal cancer at age 74 years, the patient herself has not been 
previously screened. She inquires about in.itiating colorectal 
cancer risk reduction strategies, including nutritional and 
pharmacologic interventions. She is postmenopausal, is 
otherwise healthy, and takes no medications. 

Physical examination is normal. 

In addition to colonoscopy, which of the following 
should be recommended? 

(A) Aspirin 
(B) Celecoxib 
(C) Estrogen replacement 
(D) No specific medications 

Item 7 
A 67 -year-old man is evaluated in the emergency depart
mmt for the acute onset of sev~re diffilse abdominal pain 
that began 1 hour ago. He has a history of arteriosderotic' 
cardiovascular disease, and he w1derwent three-vessel 
bypass surgery 2 years ago. His current medications are 
lisinopril, atenolol, sinwastatin, and aspirin. 

On physical examination, temperature is 36.8 oc 
(98.2 °F), blood pressure is 78/56 mm Hg, pulse rate is 
142/rnin,and respiration rate is 29/min . Abdominal exam
ination disdoscs diffuse mild abdominal tenderness to pal
pation with no guarding or rebound and no masses. 

Laboratory studies reveal a leukocyte count of 
14,000/J.!L (14 x 109 /L), a bicarbonate level ofl4 meq/L 
( 14 mmol/L ), and an elevated serum lactate level. cr scan 
shows small-bowel wall thickening and intestinal pneu
matosis. 

·which of t.'le following is t.'le most likely diagnosis? 

(A) Acute mesenteric ischemia 
(B) Crohn disease 
(C) Intussusception 
(D) Pancreatitis 

Item 8 
A 50-year·old man is evaluated during a routine visit for 
alcoholic cirrhosis. He has a 3-month history of hepatic 
encephalopathy, cbaracte1ized by forgetfu lness and person
ality ch:mges, that is well controlled wirh lactulose. He has 
not consumed alcohol in the last 2 years. One year ago he 
developed ascites that required diuretics. At that time a 
screeving upper endoscopy revealed no varices. His current 
medications are lactulose, spironolactone, and furosemide. 

On physical examination, he is alert and in no distress. 
He is oriented but has mild psy homotor slowing. Vital 
signs arc normal. Scleral icterus, temporal muscle wasting, 
and spider angioma ta are n ted. Neurologic examination 
reveals mild nsterixis. On the Mini-Mental State Examina
tion, he scores 28 out of 3D, failing to recall one out of three 
objects and missing the day of the week. 

Laboratory studies: 
Hematocrit 
Platelet count 
INR 
Albumin 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
Creatinine 
Electrolytes 

33% 
75,000/).IL (75 X 109 /L) 
1.4 (normal range, 0.8-1.2) 
2.9 g/dL (29 g/L) 
32 units/L 
45 units/ L 
4 mg/dL (68.4 ~Imol/L) 
1.3 mg/ dL (115 ~1moi/L) 
Normal 
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Which of the following is the most appropriate man
agement? 

(A) Add nadolol 
(B) Begin a low-protein diet 
(C) Continue medical treatment without changes · 
(D) Refer for liver transplantation 

Item 9 

A 38-year-old man is evaluated during a routine examina
tion. He was diagnosed with ulcerative colitis 10 years ago 
and is currently asymptomatic. His last colonoscopy, per
formed at the time of diagnosis, showed mildly active exten
sive colitis extending to the hepatic flexure. There is no fam
ily history of colon cancer or colon polyps. His only 
medication is mesalamine. 

On physical examination, vital signs are normal. 
Abdominal examination is normal. Laboratory studies, 
including a complete blood count, liver chemistry studies, 
and C·reactive protein, are normal. 

Which of the following is the most appropriate 
colonoscopy interval for this patient? 

(A) Colonoscopy now and every 1 to 2 years 
(B) Colonoscopy now and every 5 years 
(C) Colonoscopy every 5 years starting at age 40 

(D) Colonoscopy every 10 years starting at age 40 

Item 10 
A 42-year·old woman is evaluated for an 8-month history 
of crampy abdominal pain and three loose bowel move
ments per day. The pain is relieved by a bowel movement. 
There are no nocturnal bowel movements, and there is no 
blood or dark tarry material in the stool. She has not had 
fever, night sweats, or weight loss. She has a history of 
Hashimoto disease and is treated with levothyroxine. 

On physical examination, temperature is 36.8 °C 
(98.2 °F), blood pressure is 128/84 rnm Hg, pulse rate is 
64/rnin, and respiration rate is 16/rnin; BMI is 23. No rash 
is noted. There is mild diffuse abdominal tenderness with
out peritoneal signs and no abdominal masses. Rectal exam
ination is normal. Complete blood count and thyroid-stim
ulating hormone level are normal. 

Which ·Of the following is the most appropriate next 
step in management? 

(A) Breath test for bacterial overgrowth 
(B) Colonoscopy with random biopsies 
(C) Stool culture 
(J)) Tissue transglutaminase antibody testing 

Item 11 
A 26-year-old woman is evaluated for intractable pruritus 
that keeps her awake at night. She is pregnant at 25 weeks' 
gestation. Her only medication is a prenatal vitamin and 
folic acid. 

Self-Assessment Test 

On physical examination, temperature is 36.7 °C 
(98.1 °F), blood pressure is 110/65 mm Hg, pulse rate is 
88/min, and respiration rate is 14/min. BMI is 27. Men
tal 'status is normal. Scleral icterus is noted, and there are 
scattered excoriations on the arms, chest, and legs. There 
are no petechiae or ecchymoses. 

Laboratory studies: 
Hematocrit 
Leukocyte count 
Platelet count 
INR 
Albumin 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 

36% 
4500/pL (4.5 X 109 /L) 
350,000/pL (350 X 109 /L) 
l.l (normal range, 0.8-1.2) 
3.4 g/dL (34 g/L) 
160 units/L 
32 units/L 
32 units/L 
2.2 mg/dL (37.6 Jlmol/L) 

Abdominal ultrasound is normal with a 25-week 
gravid uterus. There is no free abdominal fluid and no 
organomegaly. 

Which of the following is the most likely diagnosis? 

(A) Acute fatty liver of pregnancy 
(B) HELLP (Hemolysis, Elevated .Liver enzymes, and 

Low Platelets) syndrome 
(C) Hyperemesis gravidarum 
(D) Intrahepatic cholestasis of pregnancy 

Item 12 C) 
A72.:.year-old man is evaluated in the emergency depart
ment-fora 2~week history 'ofgnawing epigastric pajn-fel
lowed by one episode of ~;;offee-ground emesis 6 hours ago. 
He has a history of prosthetic mitral valve replacement and 
chronic atrial fibrillation, and he had a transient ischemic 
attack l year ago. He has no history of liver disease. His cur-
rent medications are warfarin and metoprolol. He is started 
on intravenous orneprazole. 

On physical examination, blood pressure is 120/85 
mm Hg (no orthostatic changes), pulse rate is 90/ min, and 
respiration rate is 16/min. The abdomen is tender to pal
pation in the epigastrium. There are no stigmata of chronic 
liver disease. 

Laboratory studies: 
Hemoglobin 
INR 
Blood urea nitrogen 
Creatinine 

12.5 g/dL (125 g/L) 
2.3 (normal range, 0.8-1.2) 
46 mg/dL (16.4 mmoi/L) 
1.0 mg/dL (88.4 ~w101/L) 

Which of the following is the most appropriate man
agement? 

(A) Fresh fi·ozen plasma 
(B) Intravenous vit3Jnin K 
(C) Oral vitamin K 
(D) Upper endoscopy 

Item 13 
A 57-year-old woman is evaluated in follow-up 6 weeks after 
hospitalization for uncomplicated acute diverticulitis in the 
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Self-Assessment Test 

sigmoid colon. Her inpatient treatment included intravenous 
antibiotics, which resulted in defeJ~cscence, symptom improve
ment; and rcsLUnption of oral diet within 72 hoi.1rs. ·she was 
then discharged from the hospital on a 7 -day course of oral 
antibiotics. She is doing weU and is nu-rently asymptomatic. 

Which of the following is the most appropriate next 
step in management? 

(A) Colonoscopy 
(B) Elective segmental colon resection 
(C) Probiotic therapy 
(D) No additional testing or therapy 

Item 14 
A 35-year-old man is evaluated for a 2-year history ofinter
mittent chest pain. The pain is retrosternal, lasts tor seconds 
to minutes, is unrelated to exertion, and does not radiate. 
lt is occasionally associated with sw<'llowing. He reports 
intermittent dysphagia to solids and liquids. He denies any 
reflu x symptoms or weight loss. He docs not have any risk 
f.tc tors for c;u'diac disease. 

Physical examination is unremarkable. Opper 
endoscopy is normal. A barium swallow is shown. 

Which of the following is the most iikely diagnosis? 

(A) Achalasia 
(B) Diffuse esophageal spasm 
(C) Eosinophilic esophagitis 
(D) Schatzki ring 

Item 15 
A 35-year-old woman is evaluated tor a 6-mond1 history of 
an upset stomach that usually occms afi:er meals. She also 

90 

has heartburn symptoms after meals at least tour times per 
week. She reports no ditliculty or pain with swallowing and 
no vomiting, weight loss, altered stool habits, or blood in 
the stool. There is no tamily history of gastrointestinal 
malignancy. 

On physical examination, vital signs are normal. 
Abdominal examination discloses a nontender epigastrium 
and no masses or lymphadenopathy. A complete blood 
count is normal. 

Which of the following is the most appropriate man· 
agement? 

(A) Proton pump inhibitor 
(B) Suqalfute 
(C) Test for Helicobacter pylori and treat if positive 
(D) Upper endoscopy 

Item 16 C] 
A 58-year-old man is evaluated in rhc emergency department 
for painless bright red blood per rectum tbat began 3 hours 
ago. The bleeding was accom1><~ieq by a syncopal episode. 
He has a history of rheumatoid arthritis. His current med
ications are adalimumab, methotrexate, and· ibuprofen. 

On physical examination, temperature is 37.2 oc 
(99.0 °F), blood pressure is 88/58 mm Hg, pulse rate is 
132/min, and respiration rate is 24/ min. Abdominal exam
ination is normal. Rectal examjnation disclose.~ bright red 
blood in the rectal vault. Nasogastric tnbe aspi rnte shows no 
evidence of blood or coffee-ground material. 

Laboratory studies reveal a hemoglobin level of 7.3 
g/dL (73 g/L). 

Emergency intravenous fluid resuscitation is begun. 

Which of the following is the most appropriate diag
nostic test to perform next? 

(A) Colonoscopy 
(B) Tagged red blood cell scan 
(C) Upper endoscopy 
(D) Video capsule endoscopy 

Item 17 
A 19-year-old woman is evaluated for a 3-month history of 
progressively worsening diarrhea, abdominal pain, and 
weight loss. Her brodm· was diagnosed with Crohn disease 
at age 16 years. 

On physical examination, temperature is 37.4 oc 
(99.3 °F), blood pressure is 110/65 mm Hg, pulse rate is 
90/min, and respiration rate is 20/min. Abdominal exam
ination reveals tenderness to palpation in the right lower 
quadrant with no guarding or rebound tenderness. Perianal 
and rectal examinations are normal. 

Colonoscopy discloses evidence of modcrMCI)' w 
severely active Croh tl liseasc involvi ng 1 he tt.!rmi t1<li 
ileum; the diagnosis is con firmed histu i\Jgica ll }'· Magn ·ric 
resonance enterography sh ws :1ctivc inflammation 
involving the distal 20 em of the ileum without other 
bowel inflammation or obstruction . There is no evidence 
of abscess or phlegmon. 
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Which of the following is the most effective mainte· 
nance treatment? 

(A) Ciprofloxacin and metronidazole 
(B) Infliximab 

(C) Mesalarnine 
(D) Prednisone 

(E) Surgical resection 

CJitem 18 
A 45-year-old man is admitted to the hospital for new-onset 
right upper quadrant pain, ascites, fever, and anorexia. His 
medical history is notable for hypertension and alcoholism. 
His only medication is hydrochlorothiazide. 

On physical examination, temperature is 38.1 oc 
(100.6 °F), blood pressure is 110/50 mm Hg, pulse rate is 
92/min, and respiration rate is 16/min. BMI is 24. Spider 
angiomata are noted on the chest and neck. The liver edge 
is palpable and tender. There is abdominal distention with 
flank dullness to percussion. 

Laboratory studies: 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase· 
Total bilirubin 
Creatinine 

210 units/L 
60 units/L 
125 units/L 
6.5 mg/dL (111.2 rmoi/L) 
1.8 mg/dL (159 vmoi/L) 

The Maddrey discriminant function score is 36. 
Ultrasound discloses coarsened hepatic . echo texture, 
splenomegaly, and a moderate to large amount of ascites. 
Diagnostic paracentesis reveals spontaneous bacterial peri
tonitis, and intravenous ceftriaxone is administered. Upper 
endoscopy is notable for small esophageal varices without 
red wale signs and no evidence of recent bleeding. 

In addition to continuing ceftriaxone and starting 
albumin, which of the following is the most appropri· 
ate treatment? 

(A) Etanercept 
(B) Infliximab 
(C) Pentoxi.fylline 
(D) Prednisolone 

CJ item 19 
A 55-year-old man IS admitted to the bosp1tal for ep1gastric 
pain and melena. He works as a carpenter and injured his 
back approximately 3 weeks ago while working. Since the 
injury, he has been taking ibuprofen. 

On physical examination, blood pressw-e is 104/62 mm 
Hg and pulse rate is 11 0/min. Other than tachycardia, the 
gt:uetal tJl1ysicaJ exanllil<lLion i~ normal. 

Hemoglobin level is 10.2 g/dL (102 g/L). He is given 
appropriate resuscitation and stabilization. Upper endoscopy 
shows a 1-cm antral ulcer with a nonbleeding visible vessel. 
Endoscopic treatment with epinephrine injection and heater 
probe is performed. A proton pump inhibitor is started, and 
his hospital course is unremarkable. 

Self-Assessment Test 

Asswning the patient remains asymptomatic, how long 
should this patient be observed in the hospital after 
endoscopic treatment? 

(A) 12 hours 
(B) 24 hours 
(C) 48 hours 
(D) 72 hours 

Item 20 C] 
A 76-year-old woman is admitted to the hospital for melena that 
has been recurrent over the past stver.il weeks. She has not used ~ 
NSAIDs. She recendy had an upper endoscopy that demon
strated multiple bleeding angioectasias within the proximal duo
denum. She has a history of aortic stenosis and has symptoms 
oflightheadedness and dyspnea with exertion. There is no fum-
ily history of bleeding diathesis. She takes no medications. · 

On physical examination, vital signs are nom1al. There 
are no cutaneous signs of angioectasias. Cardiopulmonary 
examination discloses pulsus tardus and an early systolic 
murmur heard most profour1dly at the right upper sternal 
border. Abdominal examination discloses no tenderness, 
masses, or hepatosplenomegaly. 

Laboratory studies reveal a hemoglobin level of7.2 g/ dL 
(72 g/L) and a normal INR. A comprehensive metabolic 
panel is also normal. 

Transthoracic echocardiogram demonstrates severe aor
tic stenosis and normal left ventricular size and function. 

Which of the following is the best long-term manage
ment for this patient's gastrointestinal bleeding? 

(A) Aortic valve replacement 
(B) Endoscopic treatment of angioectasias 
(C) Proton pump inhibitor 
(D) Systemic estrogen therapy 

Item 21 

A 23-year-old man is evaluated in follow-up for familial ade
nomatous polyposis that was diagnosed 3 months ago after 
colonoscopy. He underwent complete colectomy and is 
now asymptomatic. 

Physical examination is normal with the exception of 
well-healed scars from his colectomy. 

Laboratory studies: 
Hematocrit 42% 
Alkaline phosphatase 80 units/L 
Alanine aminotransferase 18 units/L 
Aspartate aminotransferase 14 units/L 
Total bilirubin l.l mg/dL (18.8 rmo!jL) 
Direct bilirubin 0.2 mg/dL (3.4 pmoi/L) 

Which of the following pcrioJic 11Lu·vcillam:e IH'oce 
dures shouJd be performed? 

(A) Abdominal ultrasound 
(B) Serial monitoring of aminotransferases 
(C) Upper endoscopy 
(D) No follow-up surveillance required 
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Item 22 
A 42-year-old woman is evaluated foll()wing hospitalization 
for acute pancreatitis due to gallstone disease that occurred 
8 weeks ago. An adinission CT scan demonstrated no evi
dence ofBuid collection or necrosis, and she had an uncom· 
plicated cholecystectomy prior to discharge. She .has no 
pain, nausea, or anorexia. However, 2 weeks ago she was 
evalu~ted for neptu·olithiasis following an episode of renal 
colic and underwent a CT scan. The Cf scan demonstrated 
a 4-mm stone in the right ureter and a 6-cm fluid collection 
adjacent to the pancreatic tail. There was no evidence of 
solid debris, and it did not communicate with the main pan
creatic duct. There were no mass lesions in the liver and no 
pancreatic necrosis. She has since passed the kidney stone 
and is asymptomatic. 

On physical examination, temperature is 37.2 °C 
(99.0 °F), blood pressure is lU/72 mm Hg, pulse rate is 
6,6/min, and respiFation rate is 18/min. BMI is 25. 
Abdominal examination discloses a nondistended abdomen 
and active bowel sounds. There is no tenderness to palpa
tion, hepatosplenomegaly, or masses. 

Laboratory studies, including complete blood count, 
liver chemistry tests, CA 19-9, and·alkaline phosphatase; are 
nonnal. 

Which of the following is the most appropriate next 
step in management? 

(A) Endoscopic ultrasonography 
(B) Magnetic resonance cholangiopancreatography 
(C) Percutaneous drainage 
(D) Surgical drainage 
(E) No further diagnostic testing or therapy 

Item 23 

A 60-year·old w man is evaluated for a 1-montb history of 
ina-easing abdominal cUstcntion. She has gained 6.8 kg 
(15.0 lb) over that time. Her medic:tl history is significant 
for obesity and type 2 diabetes mellitus. Her current med
ications are metformin and aspirin. 

On physical examination, temperature is 36.5 °C 
(97.7 °F), blood pressW"e is 100/50 mm Hg, pulse rate is 
72/min1 and respiration rate is 16/min. BMI is 31. Jugular 
venous distention is present and increases with inspiration . 
Cardiac sounds are normal wirh a loud 53; no murmur is prc
swt Lungs are clear to auscultation . Abdominal examina
tion is notable lor a Lcnse alx1unlt:n with shifting dullness 
consistent with ascites. The spleen tip is not palpable. 

Laboratory studies: 
Hemoglobin 
leukocyte c LH1t 

Pl. telet count 
INR 
Albumin 
Alkali.ne phospha tase 
Alanine aminotransrerase 
Aspartate aminotransferase 
Total bilirubin 
Creatinine 
Urinalysis 

.... ,...,. 
;;u, 

11.5 g/ d.L ( ll 5 g/ I , ) 
7000/f.lL(7 X 109/L) 
170,000/pL {170 X t09 /L) 
1. ·1 (normt~l range, 0.8 1.2) 
3.5 g/c[ . (35 g/1,) 
100 unit~/L 
30 units/L 
40 units/L 
0.9 mg/dL (15.4 )Jmol/L) 
0.9 mg/dL (79.6 f.!mol/L) 
Normal 

Abdominal ultrasound shows a nonnal-appearing liver 
and ascites. Spleen size is normal. The portal and hepatic 
veins are patent. There is no hydronephrosis. Diagnostic 
paracentesis reveals a ceU count of 300/~ with 20% neu
trophils, a total protein level of 3 g/dL (30 g/L), and ~n 
ascites fluid albumin level of2.2 g/dL (22 g/L). 

.Which of the following is the most appropriate diag
nostic test to perform next? 

(A) Echocardiography 
(B) Hepatic venous pressure gradient measurement 
(C) Serum CA-125 
(D) 24-Hour urine total protein 

Item 24 
A 55-year-old man is evaluated during a routine follow-up 
visit for compensated cirrhosis. He is currently asympto· 
marie. His medical history is significant for chronic hepati
tis B infection and esophageal varices. He currently takes 
nadolol. 

On physical examination, temperatW"e is 37.6 °C 
(99.7 °F), blood pressure is U0/70 mm Hg, pulse rate is 
68/min, and respiration rate is 16/min . .BMI is 31. Spider 
angiomata arc noted on the neck and upper chest. The 
spleen tip is palpable. 

Screening abdominal ultrasound discloses a nodular· 
appearing liver, splenomegaly, and intra-abdominal venous 
collaterals consistent with portal hypertension. A 1.6-cm 
lesion is noted in the right hepatic lobe; the lesion was not 
present in an ultrasound done 6 months ago. 

Which of the following is the most appropriate diag
n.ostie test to perform next? 

(A) Contrast-enhanced CT 
(B) Liver biopsy 
(C) Repeat ultrasound in 6 months 
(D) Serum carcinoembryonic antigen level 

Item 25 
A 40-ycar-old woman is evaluated for a 1-ycar hjstory of 
reflux symptoms. She has heartburn and regurgitation of 
gastric contems sevcral times a week. She was pl:!ced on 
!iii-style modllk:1tion anJ <In Clll)J.iric trial uf" once-dail}' 
proton pump inhihiror (PPT) 12 wt~<·ks .1go with minimal 
relief of symproms. For the past 6 weeks she has taken the 
PPI twice daily, also with minimal relief. She has had inter
mittent solid-food dysphagia. She appears to be adherent to 
her lifestyle and medical therapy. 

Physical examination discloses normal vital signs 3nrl ~ 
BMI of35. 

Which of the following is the most appropriate next 
step in management! 

(A) Add an H2 blocker at night 
(B) Ambulatory esophageal pH study 
(C) Endoscopy 
(D) Fundoplication 
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Item 26 
A 52-year-old man is evaluated for a 3-day history of left 
lower quadrant abdominal pain. He rates the pain as 6 on a 
scale ofl to 10. He has not needed any analgesic medica
tions. His appetite is decreased, but he is able to tolerate oral 
intake. He is otherwise healthy and had no previous gastro
intestinal problems. 

On physical examination, temperature is 38.2 °C 
(100.8 °F), pulse rate is 103/min, and respiration rate is 
14/min. Abdominal examination discloses focal tenderness 
in the left lower quadrant. There is perirectal fullness. 

Laboratory studies reveal a hemoglobin level of 
13.5 g/dL(135 g/L) and a leukocyte count ofl4,000/J1L 
(14 x 109 /L). Urinalysis is unremarkable, and a Gram stain 
is negative. CT scan of the abdomen and pelvis discloses 
moderately dense diverticula in the descending colon and 
proximal sigmoid colon; focal bowel wall thickening ( 5 mm) 
in the midsigmoid colon with associated inflammation of the 
pericolic fat; and no evidence of ileus, obstruction, abscess, 
or perforation. · 

Which of the following is the most appropriate initial 
management strategy for this patient? 

(A) Colonoscopy 
(B) CT-guided percutaneous drainage 
(C) Intravenous metronidazole and ciprofloxacin 
(D) Oral metronidazole and ciprofloxacin 
(E) Surgical consultation for segmental colectomy 

Item 27 
A 45-year-old man is evaluated for a 2-month history of 
progressive dyspnea on exertion. He has not had chest pain, 
palpitations, or orthopnea. His medical history is significant 
for chronic hepatitis C infection. He takes no medications. 

On physical examination, temperature is 37.2 °C 
(99.0 °F), blood pressure is 115/60 mm Hg, pulse rate is 
82/min, and respiration rate is 20/rnin. BMI is 27. Car
diopulmonary examination is normal. Spider angiomata are 
seen on the neck and upper chest. The spleen tip is palpa
ble. There is no dubbing, cyanosis, or edema. 

Laboratory studies show an albumin level of 3.6 g/ dL 
(36 g/L),a total bilirubinlevelof0.9 mg/dL(l5 .4 pmol/L), 
and an INRof0.9 (normal range, 0.8-1.2). 

Abdominal ultrasound discloses a nodular-appearing 
liver, splenomegaly, and intra-abdominal venous collaterals 
consistent with portal hypertension. No ascites is noted. A 
chest radiograph and electrocardiogram are normal. Arter
ial blood gas studies with the patient breathing ambient ai r 
show a Po2 of 62 mm Hg ( 8.2 kPa) and oxygen saturation 
of 90%. Echocardiograrn discloses normal left ventricular 
size and function. Estimated right ventricular systolic pres
sure is 24 mm Hg. 

Which of the following is the most likely diagnosis? 

(A) Deconditioning 
(B) Hepatopulmonary syndrome 
(C) Ischemic heart disease 
(D) Portopulmonary hypertension 

Self-Assessment Test 

Item 28 
A 65-year-old woman is evaluated for occasional epigastric 
pain following meals. She has not had dysphagia, odynopha
gia, reflux, fevers, or weight loss. She has no other medical 
problems, and her family history is noncontributory. 

On physical examination, vital signs are normal, and 
BMI is 23. Abdominal exanlination discloses mild tender
ness in the epigastric region without palpable masses. Bowel 
sounds are normal. There is no skin rash. Endoscopy reveals 
loss of rugal folds in the proximal stomach with visible sub
mucosal vessels. Random biopsies from the body and fun
dus reveal chronic inflammation, glandular atrophy, and , 
epithelial metaplasia. Two· nodules ( 4 mm and 8 mm in ·l 
diameter) were removed from the gastric body, and pathol
ogy reveals carcinoid tumors. The serum gastrin level is 
550 pymL (550 ng/L) (norn1al, <100 pymL [ 100 ng/1]). 
CT of the abdomen and pelvis is unremarkable. 

Which of the following is the most appropriate man
agement? 

(A) Antrectomy 
(B) Begin octreotide 
(C) Repeat endoscopy in 6 months 
(D) Total gastrectomy 

Item 29 
A 45-year-old man is evaluated for a l :week ·history of non
bloody diarrhea that occurs ten times per day and is accom
panied by mild abdominal cramping. He has a 5-year 
history of ulcerative colitis for which he takes mesalarnine. 

On physical examination, temperature is 37.9 oc 
(100,2 °F), blood pressure is 110/80 mm Hg (no ortho
static changes), and pulse rate is 100/min. Abdominal 
examination discloses hyperactive bowel sounds and mild 
diffuse tenderness but no peritoneal signs. 

Laboratory studies: 
Hemoglobin 
Leukocyte count 
Platelet count 
Blood urea nitrogen 
C-reactive protein 
Creatinine 
Potassium 

Normal 
23,000/pL (23 X 109 /L) 
Normal 
15 mg/dL (5.4 mmol/L) 
32 mg/dL (320 mg/L) 
1.0 mg/dL (88.4 rmoljL) 
2.9 meq/L (2.9 mmoljL) 

An acute abdominal radiograph series is normal. 

Which of the following is the most appropriate diag
nostic test to perform next? 

(A) Abdominal CT 
(B) Colonoscopy 
(C) Right upper quadrant ultrasound 
(D) Stool studies for Clostridium difficile 

Item 30 
A 24-year-old woman is evaluated during a routine exami
nation in November. She has ulcerative colitis, which was 
diagnosed l 0 years ago. Her last menstrual period was 5 
weeks ago. She currently takes 6-mercaptopurine. 
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Self-Assessment Test 

On physical examination, vital signs are normal. 
Abdominal examination is normal. 

Laboratory studies, including a complete blood count, 
liver chemistry studies, and C-reactive protein, are normal. 
Pregnancy test is negative. 

Which of the following vaccinations Is contraindicated 
for this patient? 

(A) Hepatitis B 
(B) Human papillomavirus 

(C) Pneumococcal polysaccharide vaccine 

(D) Trivalent inactivated influenza 

(E) Varicella (chickenpox) 

Item 31 

A 50-year-old woman is evaluated dming a routine exami
nation. She is in excellent health and has no gastrointestinal 
symptoms. She has no history of colorectal neoplasia. 

Physical examination is normal. She is sent home with 
high-sensitivity guaiac tecal occult blood test (gFOBT) 
cards and is asked to collect two specimens each from three 
consecutive stools. One of the six samples is positive. 

Which of the following is the most appropriate man-
agement for this patient? · 

(A) Colonoscopy now 
(B) Fecal immunochemical test in 1 year 

(C) Flexible sigmoidoscopy now 
(D) gFOBT in 1 year 

(E) Repeat gFOBT now 

Item 32 

A 55-year-old man is evaluated for chronic hepatitis C intec
tion. He takes no medications. 

On physical exanlinarion, temperature is 36.8 oc 
(98.2 oF), blood pressure.: is 135/ 82 mm Hg, pulse rate is 
66/ min, and respiration r:~tc is 16/ min. BMI is 30. 

Abdominal ultrasound demonstrates cholelithiasis but 
is otherwise normaL Liver biopsy demonstrates mild in Ham· 
mation and advanced fibrosis without established cirrhosis. 

Which of the following is the most appropriate man
agement? 

(A) Corticosteroids 

(B) Initiation of antiviral tlm-ap~' 

(C) Referral for liver transplantation 

(D) Repeat liver biopsy in 6 months 

(E) Serial ami notransferase moni toring 

Item 33 

A 55-year-old woman who underwent kidney transpJama
tion 6 months ago is admined to the hospital for dehydra
tion. She has had odynophagia for the last week that has 
significantly reduced her oral intake of both solids ~1nci 
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liquids. She also has had intermittent nausea and diarrhea. 
Her current mectications arc prednisone and tacrolimus. 

On physical examination, temperature is 37.8 °C 
( 100.0 °F). Other vital signs are normal. Oropharyngeal 
examination is normal. Endoscopy reveals two 1-cm ulcers 
in the midesophagus with biopsy showing inclusion bodies 
consistent with cytomegalovims infection . 

Which of the following is the most appropriate treat
ment? 

(A) Acyclovir 

(B) Flucuuawk 
(C) Ganciclovir 
(D) Swallowed aerosolized f!uticasone 

Item 34 
A 37 -year-old woman is evaluated in the emergency depart
ment for the acute onset of pain atter 2 weeks of bloody 
diarrhea. The diarrhea has escalated to 15 times per day. She 
has ulccmtive colitis that was diagnosed 2 years ago. She 
currently takes azathioprine. 

On physical examination, she appears ill. Followitig 
aggressive tluid resuscitation, temperature is 38.9 oc 
(102.0 °F), blood pressure is 70/40 mm Hg, pulse rate is 
148/min, and respiration rate is 35/min. Abdominal exam
ination discloses absent bowel sounds, distention, and dit: 
fuse marked tenderness with mild palpation. 

Laboratory studies reveal a leukocyte count of 
16,800/ )lL (16.8 x 109 / L) . Abdominal radiograph Js 
shown. 
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rrl Which of the following is the most appropriate man-
1.1.1 ageinent? 
CONT. 

(A) CT scan 
(B) Immediate surgery 
(C) Start infliximab 
(D) Start intravenous hydrocortisone 

Item 35 
An 81-year-old man is evaluated for a 2-week history of 
painless jaundice and pruritus. He has had no weight loss, 
fever, chills, or nausea. He has no other medical problems 
and takes no medications. 

On physical examination, temperature is 36.0 °C · 
(96.8 °F), blood pressure is 122/76 mm Hg, pulse rate is 
72/min, and respiration rate is 18/min. BMI is 31. There 
is scleral icterus. There are no cutaneous signs of cirrhosis. 
Active bowel sounds are noted. The abdomen is not dis
tended, the gallbladder is not palpable, and there is no 
hepatosplenomegaly. 

Laboratory studies: 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
Direct bilirubin 
IgG4 

CA 19-9 

343 units/L 
172 units/L 
181 units/L 
14.1 mg/dL (241.1 JlffiOI/L) 
9.8 mg/dL (167.6 p.mol/L) 
576 mg/dL (5.8 g/L) (nor
mal, <135 mg/dL [l.35 .g/L]) 
12.1 units/mL (12.1 kU/L) 
(normal, <39 units/mL 
[39 kU/L]) 

Contrast-enhanced CT scan demonstrates a diffusely 
enlarged (sausage-shaped) pancreas with a narrowed pancre
atic duct. The extrahepatic bile duct is dilated to 10 mrn with 
narrowing within the peripancreatic segment. CT and endo
scopic ultrasound demonstrate no evidence of mass lesion. 

Which of the following is the most appropriate treat
ment? 

(A) Broad-spectrum antibiotics 
(B) Corticosteroids 
(C) Endoscopic retrograde cholangiopancreatography 

with biliary stent placement 
(D) Pancreaticoduodenectomy 

It em 36 
An 82-year-old man is evaluated for recurrent obscure 
gastrointestinal bleeding. He has experienced four episodes 
of melena in the past 6 months. Results of a colonoscopy 
and upper endoscopy 3 months ago were unremarkable. 
There is no family history of bleeding diathesis. His only 
medication is iron sulfate for anemia. 

On physical examination, vital signs are normal. BMI 
is 32. There is no abdominal tenderness. Digital rectal 
examination is normal. 

Laboratory studies reveal a hemoglobin level of 10.1 
g/ dL ( l 0 l g/L ); platelet count, complete metabolic panel, 
and INR are normal. 

Self-Assessment Test 

Which of the following is th~ most appropriate diag
nostic test to perform next? 

(A) Iuu·auperat.ivt: t:mluscupy 
(B) Repeat upper endoscopy 
(C) Single-balloon enteroscopy 
(D) Wireless capsule endoscopy 

Item 37 
A 75-year-old man is evaluated in follow-up after recent sur
veillance endoscopy for Barrett esophagus_ Biopsy from the 
salmon-colored columnar segment shows high-grade dys
plasia. His gastroesophageal reflux disease symptoms are 
well controlled with proton putllp inhibitor therapy. His 
medical history is sigriificant for New York Heart Associa
tion functional class III heart fuilure (ejection fraction, 
30%). His medications are pantopraiole, furosemide, 
digoxin, metoprolol, enalapril, and spironolactone. 

On physical examination, he is afebrile, blood pressure 
is 100/50 mm Hg, pulse rate is 62/min, and respiration 
rate is 12/min; BMI is 35. There is no evidence of jugular 
venous distention. Cardiac rhythm is regular, with a soft S3 
at · the cardiac apex, The lungs are clear. No peripheral 
edema is present. 

Which of the following is the most appropriate man
agement? 

(A) Endoscopic ablation 
(B) Esophagectomy 
(C) Fundoplication 
(D) Repeat endoscopic surveillance in 3 years 

Item 38 
A 52-year-old woman is evaluated for a 9-year history of 
intermittent rectal bleeding with associated mucus. She has 
an average of four small-volume bowel movements per day. 
Over the past several weeks, she has noticed increased fecal 
urgency and tenesmus with associated rectal bleeding, 
prompting the current visit. She is otherwise healthy. There 
is no history of inflammatory bowel disease or colorcctal 
cancer among her first- and second-degree relatives. 

On physical examination, vital signs are normal. There 
is mild lower abdominal tenderness to palpation . 
Colonoscopy discloses normal endoscopic appearance of 
the entire colon. Random biopsies show no evidence of 
inflammation and no dysplasia. Rectal mucosa shows loss 
of vascular markings, erythema, and friability; biopsies 
show chronic inflammatory changes including crypt dis
tortion and crypt atrophy, consistent with ulcerative proc
titis . No dysplasia is noted. 

Which of the following is the most appropriate 
approach to colorectal cancer surveillance for this 
patient? 

(A) Colonoscopy in l year 

(B) Colonoscopy in 3 years 
(C) Colonoscopy in 5 years 
(D) Colonoscopy in 10 years 
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Self-Assessment Test 

CJitem 39 
A 64-year-old man was admitted to the hospital4 days ago 
for severe, acute abdominal pain and was found to have 
acute mesenteric ischemia. He underwent massive small
bowel resection, with 180 em of small bowel remaining, 
and his colo.1_1 was able to be salvaged. Over the past 4 days 
since surgery, he has been on parenteral nutrition with grad
ual progression of oral intake . He has significant diarrhea 
that wakes him up at night. He has been afebrile and has 
no thad recurrent or worsening abdominal pain. His med
ications ar.e low-dose low-molecular-weight heparin, 
ciproOoxacin, and metronidazole. He is also taking lop
eramide four times daily. 

On physical examination, temperature is 36.2 oc 
(97.2 °F), blood pressure is 118/60 mm Hg, pulse rate is 
68/ririn and regular, and respiration rate is 12/min. BMI is 
25. Abdominal examination discloses a large scar from his 
recent surgery that is healing well. Bowel sounds are very 
active and there is mild tenderness throughout, as is 
expected postoperatively. 

Laboratory studies, including serum electrolyte, glu
cose, and thyroid-stimulating hormone levels, are normal. 
Stool cultures and Clostridium difficile polymerase chain 
reaction are normal. 

Which of the following is the most appropriate man
agemend 

(A) Decrease the lipids in his parenteral nutrition 
(B) Increase the loperamide 
(C) Initiate cholestyramine 
(D) Initiate omeprazolc 
(E) Stop oral intake 

Item 40 
A 37-year-old man is evaluated during a routine examina
tion. He has no gastrointestinal problems. He has had no 
previous colorectal cancer screening evaluation. His mother 
was diagnosed with colon cancer at age 54 years. Other than 
his mother, there is no additional history of fimlllial polyps, 
colon cancer, or other cancer diagnoses. 

Physical examination is normal . 

Which of the following is the most appropriate man
agement? 

(A) .Colonoscopy now 
(B) Colonoscopy at age 40 years 
(C) Colonoscopy at age 44 years 
(D) Fecal occult blood test at age 40 years 

Item 41 
A 42-year-old woman is evaluated for new-onset constipa
tion that has progressively worsened over the last 3 months. 
She previously had normal bowel habits, with an average of 
one bowel movement per day. She now has one bowel 
movement every 4 to 5 days with decreased stool caliber. 
She has not had problems with hemorrhoids before, but she 
has noticed blood on the stool in the last month. She denies 
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pain with defecation. She has had no change in her diet and 
has not started on any new medications. She has not had 
weight loss. She has a history of hypothyroidism for which 
she takes levothyroxine. There is no farniiy history of col
orectal cancer or polyps. 

On physical examination, blood pressure is 110/70 
mm Hg and pulse rate is 72/min. Abdominal examination 
is normal. External anal inspection reveals no hemorrhoids 
or fissures. On digital rectal examination, resting and 
squeeze tone are normal, with normal relaxation of the pub
orectalis with simulated defecation. No masses are palpable. 
The exanunation finger reveals blood streaking. Laboratory 
studies, including a complete blood count and glucose, cal-• 
cium, and thyroid-stimulating hormone levels, are all within 
normall.inuts. 

Which of the following is the most appropriate man
agement? 

(A) Begin fiber supplementation 
(B) Check serum free thyroxine level 
(C) Perform anorectal manometry 
(D) Perform colonoscopy 
(E) Perform stool guaiac testing 

Item 42 
A 70-year-old man is referred for abdominal aortic 
aneurysm (AM) screening. He is asymptomatic and takes 
no medications. He has a 50-pack-year smoking history. 

On physical examination, temperature is 37.5 oc 
(99.5 °F), blood pressure is 125/60 mm Hg, pulse rate is 
72/min, and respiration rate is 16/min. BMI is 30. 
Abdominal examination discloses mild tenderness to palpa
tion over the epigastrium and no rebound tenderness or 
guarding. 

Abdominal ultrasound discloses a normal-appearing 
liver without splenomegaly or liver masses. Numerous gall
stones are noted. There is no evidence of AM. 

Which of the followirig is the most appropriate man
agement? 

(A) Abdominal CT scan 
(B) Laparoscopic cholecystectomy 
(C) Ursodeoxycholic acid 
(D) Observation 

Item 43 

A 60-year-old man is evaluated for a long-standing history 
of osteoarthritis that primarily causes pain in the base of the 
thumbs, fingers, and left knee. He had baJJoon angioplasty 
after a myocardial ir1farction l 0 years ago. His medications 
are high-dose naproxen, non-enteric-coated aspirin, lisino
pril, and atorvastatin. He has tried other medications for his 
joint disease, including acetaminophen and other NSAIDs, 
but has not had significant relief. He tried tramadol for his 
joini pain but stopped because of nausea. 

The physical examination is unremarkable except for 
findings consistent with osteoardlritis. Laboratory studies 
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reveal a normal complete blood count and serum creati
nine level. 

Whkh of the follQwing is the most appropriate treat
ment? 

(A) Change aspirin to an enteric-coated aspirin 
(B) Change naproxen to low-dose cdecoxib 
(C) Discontinue aspirin 
(D) Initiate omeprazole 

Item 44 
A 48-year-old woman is evaluated for constipation-pre
dominant irritable bowel syndrome that was diagnosed I 
year ago. She has tried multiple over-the-counter laxative 
products and is currently taking a fiber supplement (with 
adequate water intake) and polyethylene glycol twice daily. 
Despite her current medications, she remains symptomatic 
with abdominal cramping and infrequent bowel move
ments. She has no family history of gastrointestinal condi
tions or malignancy. A colonoscopy performed 6 months 
ago was normal. · 

On physical examination, vital signs are normal. 
Abdominal examination discloses mild tenderness to palpa
tion in the right and left lower quadrants without peritoneal 
signs. No masses are noted. Anal tone is normal at rest and 
with simulated evacuation. 

Which of the following is the most appropriate treat
ment? 

(A) Hyoscyamine 
(B) Lubiprostone 
(C) Metoclopramide 
(D) Tricyclic antidepressant 

Item 45 
A 68-year-old man is evaluated during a routine examina
tion. He is generally healthy and has no gastrointestinal 
symptoms. His last screening colonoscopy l 0 years ago was 
normal. His mother was diagnosed with colorectal cancer at 
age 65 years. 

Physical examination is normal. Colonoscopy to the 
terminal ileum discloses a 1.5-cm polyp in the ascending 
colon (villous adenoma, low-grade dysplasia) and a 6-mm 
polyp in the sigmoid colon (tubular adenoma, low-grade 
dysplasia). The polyps are completely removed. 

Which of the following is the most appropriate man
agement for this patient? 

(A) Colonoscopy in 2 to 6 months 
(B) Colonoscopy in 1 year 
(C) Colonoscopy in 3 years 
(D) Colonoscopy in 10 years 

Item 46 

A 50-year-old woman is evaluated for a 2-day history of 
constant right upper quadrant abdominal pain. She has not 

Self-Assessment Test 

had nausea or vomiting. Her medical history is notable for 
polycythemia vera. 

On physical examination, vital signs are normal. Car
diac examination discloses a normal sl and s2 without extra 
sounds or murmurs. On abdominal examination, the liver 
edge is 3 em below the right costal margin and is tender to 
palpation. The spleen tip is not palpable. 

Laboratory studies: 
50% Hematocrit 

Leukocyte count 
Platelet count 
INR 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 

7500/pL (7.5 x 109 /L) 
300,000/pL (300 X 109 /L) 
0.9 (normal range, 0.8-1.2) 
120 units/L 

Creatinine 

85units/L 
75 units/L 
1.2 mg/dL (20.5 pmoljL) 
0.9 mg/dL (79.6 pmol/L) 

Abdominal ultrasound discloses hepatomegaly with 
splenomegaly and ascites. Doppler studies do not show evi
dence of blood flow in the hepatic veins, but the portal vein 
is patent. The gallbladder and pancreas are normal. 

Which of the following is the most likely diagnosis? 

(A) Budd-Chiari syndrome 
(B) Constrictive pericarditis 
(C) Fulminant hepatic failure 
(D) Splenic vein thrombosis 

Item 47 C) 
A 37-year-old woman is evaluated in the emergency depart-
ment for a 1-day history of generalized abdominal pain. She 
has had no nausea, vomiting, diarrhea, melena, or hema
tochezia. She denies dyspnea or cough. One week ago she 
underwent laparoscopic Roux-en-Y gastric bypass for obe-
sity, and she had an uncomplicated cholecystectomy 2 years 
ago. Her medications are vitamin B12 injections, oral iron, 
and a multivitamin that contains folate. 

On physical examination, she is afebrile. Blood pressure 
is 110/75 mm Hg (without orthostatic changes), pulse rate 
is 130/min, and respiration rate is 12/min; BMI is 46. Car· 
diac examination reveals tachycardia. Bowel sounds are nor
mal. There is diffuse abdominal tenderness but no guarding 
or rebound. There are well-healing trocar sites from her 
recent surgery. Rectal examination reveals normal-colored 
stool that is guaiac negative. 

Laboratory studies, including a complete blood count, 
liver chemistry studies, and pancreatic enzymes, arc normal. 
An electrocardiogram shows sinus tachycardia. A plain 
radiograph of the abdomen is normal. 

Which of the following is the most appropriate next 
step in management? 

(A) CT angiography of the chest 

(B) Emergent surgical exploration 

(C) Upper endoscopy 

(D) Upper gastrointestinal oral contrast radiograph 
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Self•Assessment Test 

Laboratory studies: 
INR 0.9 (normal range, 0.8-1.2) 
Alkaline phosphatase 90 units/L 
Alanine aminotransferase 18 units/L 
Aspartate aminotransferase 14 units/L 
Albumin 4.2 g/dL (42 g/L) 
Total bilirubin 2.2 mg/dL (37.6 )lmoljL) 
Direct bilirubin 0.2 mg/dL (3.4 )lmol/L) 
HBV serology: 

Hepatitis B surface Positive 
antigen 

Antibody to hepatitis B Negative 
surface antigen 

Hepatitis B core Positive 
antibody 

Hepatitis B e antigen Positive 
Antibody to hepatitis Negative 

B c antigen 
HBV DNA >200,000 units/mL 

Which of the following is the most appropriate next 
step in management? 

(A) Immunization against hepatitis B virus 
(B) Liver biopsy 
(C) Serial monitoring of aminotransferases 
(D) Tenofovir 

Item 57 
A 50-year-old woman is evaluated for a 1-year history of 
recurrent left-sided chest pain. The pain is poorly localized, 
nonexertional, and occurs in 1-minute episodes. There is no 
dyspnea, nausea, or diaphoresis associated with these 
episodes. She has not had dysphagia, heartburn, weight 
change, or other gastrointestinal symptoms. She has no 
other medical problems and does not smoke cigarettes. 
Family history is noncontributory. 

On physical examination, vital signs are normal and 
BMI is 30. The patient's chest pain is not reproducible with 
palpation. The cardiac examination reveals normal heart 
sounds without murmurs or extracardiac sounds. The 
remainder of the physical examination is normal. 

A lipid panel, fasting plasma glucose test, and chest 
radiograph are normal. An echocardiogram shows a normal 
ejection fraction with no waU motion abnormalities. 

An exercise stress test is normal. 

Which of the following is the most appropriate man
agement? 

(A) An1bularory pH study 
(B) Begin an NSAID 
(C) Endoscopy 
(D) Trial of a proton pump inhibitor 

CJitem 58 
An 83-year-old woman is admitted from the emergency 
department to the imensive care unit for hematemesis. The 
patient was hypotensive and tachycardic in the emergency 
department. Two 16-gauge intravenous catheters were 
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placed, and intravenous resuscitation was initiated with bolus 
administration of 2 L of normal saline and two units of 
packed red blood cells. Intravenous omeprazole was begun. 
She has no history of gastrointestinal bleeding or liver dis
ease. She has osteoarthritis for which she takes daily aspirin. 

Two hours later, the blood pressure is 87/58 mm Hg, 
pulse rate is 112/min, and respiration rate is 12/min. 
Abdominal examination discloses hyperactive bowel 
sounds. The abdomen is nontender and there is no 
organomegaly. There are no stigmata of liver disease. 
Hemoglobin level is 7.0 gjdL (70 g/L). 

Which of the following is the most appropriate next . 
step in management? ' 

(A) Continue fluid and erythrocyte resuscitation 
(B) Initiate octreotide 
(C) Perform immediate upper endoscopy 
(D) Place a diagnostic nasogastric tube 

Item 59 
A25:year-otd man is evaluated for a 5-year history of slowly 
progressive solid-food dysphagia that is accompanied by a 
sensation of.food sticking in his lower retrosternaJ area. He 
has compensated by modifYing his <:fiet and avoiding fibrous 
meats. He has not lost weight, and he has not had trouble 
drinking liquids. He has had episodes of food impaction that 
he manages by inducing vomiting. He has had no difficulty 
initiating a swallow and has not had chest pain, odynophagia, 
reflux symptoms, or aspiration of food while swallowing. He 
has seasonal allergies that are treated with antihistamines and 
astluna that is treated with inhaled albuterol. 

Physical examination is normal. 

Which of the following is the most likely diagnosis? 

(A) Achalasia 
(B) Eosinophilic esophagitis 
(C) Esophageal candidiasis 
(D) Esophageal malignancy 
(E) Oropharyngeal dysphagia 

Item 60 
A 24-year-old man is evaluated for a 2-month history of 
new·onset jaundice and worsening pruritus. He has a his· 
tory of primary sclerosing cholangitis, which was diagnosed 
at age 20 years when he presented with pruritus. His only 
medication is diphenhydramine as needed for pruritus; he 
takes no herbal or over-the-counter medications. 

On physical examination, vital signs are normal. Scleral 
icterus and jaundice are noted. There are multiple excOJia
tions on the extremities and torso. Abdominal examination 
is unremarkable. 

Laboratory studies: 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate an1inotransferase 
Total bilirubin 
Direct bilirubin 

350 units/L 
110 units/L 
85 units/L 
8.0 mg/dL ( 136.8 jlmoi/L) 
6.5 mg/dL (111.2 jlmol/L) 
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Magnetic resonance cholangiopancreatography 
reveals a new dominant stricture of the mid common bile 
duct with dilatation of the common bile duct and common 
hepatic duct proximal to the stricture. The intral1epatic 
bile ducts arc diffusely diseased consistenr with primary 
sclerosing cholangitis and are unchanged from previous 
evaluations. 

Which of th.e following is the most appropriate next 
step in management? 

(A) Abdominal ultrasonography 
(B) CA 19-9 measurement 
(C) Endoscopic retrograde cholangiography 
(D) Serial monitoring of aminotransferases 

,I. C) Item 61 
A 60-year-old woman who was hospitalized for sponta
neous bacterial peritonitis 4 days ago is now evaluated for 
an increase in serum creatinine level. Her medical history 
is notable for cirrhosis due to primary biliary cirrhosis. She 
also has esophageal varices, ascites, and minimal hepatic 
encephalopathy. Her medications arc furosemide, 
spironolactone, nadolol, ceftriaxone, and ursodeoxycholic 
acid. Furosemide, spironolactone, and nadolol were 
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stopped on admission. 
On physical examination, temperature is 36.5 oc 

(97.7 °F), blood pressure is 100/50 mm Hg, pulse rate is 
96/min, and respiration rate is 28/min. BMI is 32. Pul
monary examination discloses crackles at the right lung 
base. Abdominal examination discloses distention consis
tent with ascites. The abdomen is non tender to palpation. 

Laboratory studies: 
INR 
Albumin 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
Creatinine 

Urinalysis 

Urine sodium 

1.8 (normal range, 0.8-1.2) 
2.5 g/dL (25 g/ L) 
205 units/L 
50 units/L 
60 units/ L 
7 mg/dL (ll9.7).1InoljL) 
3.0 mg/dL (265 ~JmoljL), 
increased from an initial 
admission value of 
0.9 mg/ dL (79 .6~-Jmoi/L) 
1-3 erythrocytes, no leuko
cytes, no renal epithelial cells, 
no hyaline casts 
<10 meqjL (10 mmoi/L) 

Abdominal ultrasound discloses cirrhosis, splenomegaly, 
and ascites. The portal and hepatic veins are patent. There 
is no hydronephrosis. Urine output has decreased over the 
4 days of her hospitalization. 

Which of the following is the most appropriate treat
ment? 

(A) Albumin 
(B) Dopamine 

(C) Octreotide 

(D) Vasopressin 

Self-Assessment Test 

Item 62 C] 
A 36-year-old man is evaluated in the emergency depart-
ment for melena, He began taking an over-the-counter pro-
ton pump inhibitor (PPI) 7 days ago for epigastric pain. He 
has no previous history of gastrointestinal illnesses. 

On physical examination, vital signs are normal. BMI 
is 21. Abdominal palpation discloses epigastric tenderness 
without rebound; no masses are present. The remainder of 
the physical examination is normal. Hemoglobin level is 
10.4 g/dL (104 g/L). Endoscopy shows a 1-cm, clean
based duodenal ulcer. Histologic examination for Heli-
cobacter pylori is negative. ~ 

Which of the following is the most appropriate man
agement? 

(A) Continue the PPI with no further testing for H. 
pylori 

(B) H pylori serology 
(C) H. pylori stool antigen test 

(D) Urea breath test 

Item 63 
A 44~year-old woman is evaluated for a 1-year history of 
vague upper abdominal discomfort that occurs after eating~ 
She is from a rural area in a developing country. She has not 
had nausea, vomiting, dysphagia, odynophagia, weight loss, 
or black or bloody stools. She is otherwise healthy. She has 
no personal history of peptic ulcer disease and no family his
tory of gastrointestinal malignancy. Her only medication is 
a multivilamin. 

On physical examination, temperature is 36.8 oc 
(98 .2 °F), blood pressure is 127/82 mm Hg, pulse rate 
is 72/min, and respiration rate is 16/min. BMI is 27. 
There is epigastric tenderness with moderate palpation but 
no masses or lymphadenopathy. Complete blood count 
is normal. 

Which of the following is the most appropriate man
agement? 

(A) Helicobacter pylori stool antigen testing 
(B) Initiate an H2 blocker 

(C) Initiate empiric treatment for H. pylori infection 
(D) Perform endoscopy 

It em 64 

A 26-year-old man is evaluated for a 16-month history of 
intermittent episodes of abdominal discomfort, nausea, and 
vomiting. He is relatively asymptomatic between episodes, 
which occur every 4 to 6 weeks. Episodes consist of vomi t
ing once every 2 to 4 hours for about 48 hours. The only 
relieving factor is hot baths. He currently feels well, but it 
has been 5 weeks since his last episode. His medical history 
is notable for daily marijuana use for the past 2 years. 

On physical examination, vi tal signs are normal. BMI 
is 25 . Abdominal examination is normal. 

.. 
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Self-Assessment Test 

Laboratory studies reveal a normal complete blood 
count and normal plasma glucose and thyroid-stimulating 
hormone levels. An abdominal radiograph is normal. 

Which of the following is the most likely diagnosis? 

(A) Cannabinoid hyperemesis syndrome 
(B) Chronic intestinal pseudo-obstruction 

(C) Cyclic vomiting syndrome 

(D) Gastroparesis 

CJ Item 65 
A 68-year-old woman is hospitalized for anemia and persis
tently melenic stools (fecal occult blood testing is positive). 
She is hemodynamically stable but is dependent on a trans
fusion of one unit of blood every 3 days to keep her hemo
gleibin level above 10 g/dL (100 g/L). 

On physical examination, temperature is 37.3 °C 
(99.1 °F), blood pressure is 134/78 mm Hg, pulse rate is 
88/min, and respiration rate is 18/min. Abdominal exam
ination is normal. 

Dlbora:tory studies reveal a hemoglobin level of8.9 gtd.L 
(89 g/L) and an INR of 1.2 (normal range, 0.8-1.2). A 
peripheral blood smear is normal. Two upper endoscopies 
and colonoscopies performed within the past 2 weeks show 
no evidence of a bleeding source. A video capsule 
endoscopy was nondiagnostic. On the second colonoscopy, 
dark blood was noted in the terminal ileum. 

Which of the following tests should be done next? 

(A) Angiography 
(B) MR enterography 
(C) Nuclear scintigraphy 
(D) Small-bowel barium examination 

Item 66 
A 45-year-old man is evaluated in follow-up for elevated 
liver chemistry studies that were discovered during an eval
uation for life insurance. He is otherwise healthy and takes 
no medications. 

On physical examination, temperature is 36.9 oc 
(98.4 °F), blood pressure is 124/82 mm Hg, pulse rate is 
88/min, and respiration rate is 14/min. BMI is 26. 
Increased skin pigmentation is noted. The abdomen is soft 
and· nontender, and there is no organomegaly. Bowel 
sounds are active. 

Laboratory studies: 
Hematocrit 48% 
Alanine aminotransferJse 60 units/L 
Aspartate aminotransferase 80 units/L 
Total bilirubin 1.2 mg/dl (20.5 !Jmol/L) 
Ferritin 
Iron 
Total iron-binding 

capacity 

llOO ng/mL (llOO !Jg/L) 
200 11g/dL (36 )lmoljL) 
240 J.Ig/dL (43 !JmoJ/L) 

HFE genotype is homozygous for two copies of the 
C282Y m;tatiot;~ Abdominal ;_utrasound is normal. 

i02. 

Which of the following is the most appropriate next 
step in management? 

(A) Iron chelation therapy 

(B) Liver biopsy 

(C) Phlebotomy 
(D) Observation 

Item 67 CJ 
A 34-year-old man is evaluated in the emergency depart-
ment for confusion. Three weeks ago he underwent a 
Roux-en-Y gastric bypass for morbid obesity. He has had~ 
poor oral intake since the surgery because of nausea. Vita-
min B12 injections were prescribed, but he has not started 
them yet He recently took hydrocodone for pain, but he 
has not needed it for several days. His only current medica-
tion is a multivitamin with iron. 

On physical examination, he is afebrile. Blood pressure is 
115/80 mm Hg (no orthostatic changes), and pulse rate is 
85/rnin. The mucous membranes are moist, and there is no skin 
tenting. He has an ataxic gait, nystagmus, and a disconjugate 
gaze. The remainder ofthe neurologic examination is normal. 

Laboratory studies, including a complete blood cow1t, 
glucose, and electrolytes, are normal. 

Which of the following is the most appropriate next 
step in management? 

(A) CT of the head 
(B) Glucose infusion 
(C) Intravenous naloxone 
(D) Intravenous tl1iamine 
(E) Subcutaneous vitamin B12 

Item 68 
A 24-year-old woman is evaluated for an 8-month history of 
daily vomiting. She describes passive movement of undigf'.sted 
stomach contents into the mouth without active retching, 
which she normally spits out or swallows. She has a history of 
type 1 diabetes mellitus diagnosed 2 years ago and depression 
that has been treated with cognitive behavioral therapy for the 
past year. Her medications are insulin glargine and insulin 
aspart. She takes no other medications or illicit drugs. 

On physical examinaLion, Lemperalure is 36.8 oc 
(98.2 °F), blood pressure is 135/87 mm Hg, pulse rate is 
80/min, and respiration rate is 16/min; BMI is 24. There 
is no parotid gland hypertrophy and the teeth appear 
healthy. Abdominal examination discloses no tenderness or 
masses . Examination of the fingers and hands is normal. 

T .1hor:nory studies reveal 11 plasma glucose level of 
317 mg/ dL ( 17.6 mmol/L). Abdominal radiograph shows 
a normal small-bowel g;~s pattern. 

Which of the following is the most likely diagnosis? 

(A) Cannabinoid hyperemesis syndrome 
(B) Cyclic vomiting syndrome 

(C) Gastroparesis 

(D) Rumination syndrome 
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Self-Assessment Test · 
------ ----- · 

Item 69 
A 40-year-old woman is evaluated for a 5-year history of 
refluxsyrnptoms. She expr.rir:nrl'.~ hc:~rtburn and regurgita· 
tion of gastdc contents several times per week, and she 
notices worsening of symptoms in a recumbent position . 
Ufestyle modifications, such as elevation of the head ofthe 
bed, attempts at wcigbt loss, and avoiding lymg down after 
meals, have not been effective in controlling her symptoms. 
Over-the-counter antacids and H2 blockers provide some 
relief, but the rdicf is not lasting. She has not had weight 
loss, dysphagia, gastrointestinal bleeding, or anemia. She 
docs not smoke cigarettes. 

On physical examination, vital signs are normal. BMI is 
35. No mass or tenderness is noted on abdominal examination. 

Which of the following is the most appropriate man
agement? 

(A) Ambulatory esophageal pH study 
(B) Endoscopy 
(C) Fundoplication 
(D) Proton pump inhibitor 

c:Jitem 10 
An 18-year-old woman is admitted to the hospital for a 
2-day history of fever, right upper quadrant abdominal pain, 
and jaundice. Her only medication is a daily oral contra
ceptive pill. 

On physical examination, tcmperatmc is 37.9 oc 
(100.2 °F), blood prcssurcis 100/65 mrn Hg, pulse rate is 
100/min, and respiration rate is 18/min. BMJ is 22. Scle
ral icterus is present. Abdominal examination discloses ten
derness in the right upper quadrant. 

Laboratory studies: 
Hematocrit 38% 
Leukocyte count 11,500/pL (11.5 x 109 /L) 
Platelet count 450,000/pL (450 x 109/L) 
Alkaline phosphatase 180 units/L 
Alanine aminotransferase 80 units/L 
Aspartate aminotransferase 65 units/L 
Total bilirubin 3.0 mg/dL (51.3 f!mol/L) 

.. 
Abdominal ultrasound discloses a dilated common bile 

duct with a diameter of20 rnm. The liver is otherwise normal. 
The spleen is normal. Endoscopic retrograde chol~n
giopancrcatography reveals fusiform Jilatation of the com
mon bile duct with smooLh La!Jering at the distal common 
bile duct. No stones are noted. 

Which of the following is the most likely diagnosis? 

(1\) Biliary cyst 
(B) Choldithjasis 
(C) Irritable bowel syndrome 
(D) Primary biliary cirrhosis 

r:J Item 71 
A 25-year-old man is evaluated in the emergency department 
for a 2-week history of progressive jaundice and the recent 
onset of confusion. His medical history is unremarkable. 

> 'r 

On physical examination, he is confused. Temperature 
is 36.9 °C (98.4 °F), blood pressure Is 96/60 mm Hg, 
pulse rareis 120/min, and respiration r.m: is 21./min BMI 
is 21. He is deeply jaundiced and asterixis is noted. No 
organomegaly is present. 

Laboratory studies: 
Hematocrit 40% 
Leukocyte count 12,400/pL (U.4 x 109 /L) 
Platelet count 350,000/pL (350 x 109 /L) 
INR 2.5 (normal range, 0.8-1.2) 
Alanine aminotransferase 240 mlits/L 
Aspartate aminotransferase 140 units/L 
Total bilirubin 20.5 mg/dL (350.6 p.mol/L) 
Creatinine 2.5 mg/dL (221 Jlmoi/L) 

Abdominal ultrasonography discloses a nom1al liver and 
spleen size. There is minimal ascites but no organomegaly. 
The portal vein has a normal diameter. There is no bile duct 
dilatation. 

Which of the following is the most appropriate man
agement? 

(A) Administer fresh frozen plasma 
(B) Administer intravenous mannitol 
(C) Perform endoscopic retrograde cholangiopancrcatog

raphy 
(D) Refer for liver transplantation 

Item 72 C) 
A 65-year-old man is evaluated in the emergency depart-
ment tor painless bright red blood per rectum that began 6 
hours ago. He has no other medical problems and takes no 
medications. 

On physical examination, temperature is 36.6 °C 
(97.9 °F), blood pressure is 130/78 mm Hg, pulse rate is 
96/min, and respiration rate is 18/min. Abdominal exam
ination is normal. Rectal examination discloses no external 
hemorrhoids; bright red blood is noted in the rectal vault. 

Laboratory studies reveal a hemoglobin level of 
10.4 g/dL (104 g/L), a leukocyte count of 6000/J.lL 
( 6 x 109 /L), and a platelet count of 380,000/)lL (380 X 

109 /L). 

Which of the following is the most likely cause of this 
patient's bleeding? 

(A) Colon cancer 
(B) Diverticulosis 
(C) Duodenal ulcer 
(D) Ischemic colitis 

Item 73 
A 55-year-old man is evaluated for a 6-year rustory of typi· 
cal gastroesophageal reflux symptoms treated on an as
needed basis with a proton pnmp inhibi~ r. IIowcver, the 
frequency of his reflux symptoms ba rc cutly in reascd and 
his episodes do not resp nd to treatment . t:Omplc.:tdy as 
in the past. An upper endoscopy is scheduled ro evaluare the 
cause of thjs change in ills symptoms. 
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Self-Assessment Test 

Endoscopy reveals a 4-cm segment of salmon-colored 
mucosa in the distal esophagus. Biopsy from the salmon
colored segment reveals intestinal metaplasia and goblet 
cells with no dysP.lasia. 

In addition to starting a daily proton pump inhibitor, 
which of the following is the most appropriate man
agement? 

(A) Daily cyclooxygenase-2 (COX-2) inhibitor therapy 
(B) Endoscopic ablation 
(C) Fundoplication 
(D) Repeat endoscopy in l year 

Item 74 
A 72-year-old man is evaluated for a 2-week history of pain
less jaundice. He also has pruritus, anorexia, and weight loss 
of 4.5 kg (10.0 lb) during the same time period. He takes 
no medications. 

On physical examination, vital signs are normal. BMI 
is 22, and he appears thin. Scleral icterus and jaundice are 
present. There is no hepatosplenomegaly and no cutaneous 
signs of cirrhosis. The gallbladder is palpable. 

Laboratory studies: 
Complete blood count Normal 
Alkaline phosphatase 522 units/L 
Alanine aminotransferase 354 units/L 
Aspartate aminotransferase 215 units/L 
Total bilirubin 12.1 mg/dL (206.9 pmoljL) 
Direct bilirubin 10.7 mg/dL (183.0 pmoljL) 

. Contrast-enhanced CT scan demonstrates a clilated 
common bile duct with focal cutoff in the pancreas head. 
No focal mass is noted in the head. The pancreas duct is 
dilated. There is no evidence of mass lesions in the liver. 

Which of the following is the most appropriate initial 
management? 

(A) Obtain serum CA 19-9 concentration 
(B) Perform abdominal MRI 
(C) Perform endoscopic ultrasonography of the pancreas 
(D) Refer for pancreaticoduodenectomy 

Item 75 
A 50·year-old man is evaluated in follow-up for a recent 
diagnosis of cirrhosis secondary to nonalcoholic steatohep
atitis. He has a history of asthma, type 2 cliabetes mellitus, 
hyperlipidemia, and obesity. His current meclications are 
inhaled fluticasone, montdukast, insulin glargine, insulin 
lispro, simvastatin, and lisinopril. 

On physical examination, temperature is 37.5 oc 
(99.5 °F), blood pressure is 120/70 mm Hg, pulse rate is 
80/min, and respiration rate is 16/min; BMI is 31. 
Abdominal examination reveals a palpable spleen tip. 

Laboratory studies clisclose a platelet count of 
100,000/)lL (100 x 109 /L), an INR of 0.9 (normal 
range, 0.8-1.2 ), and a total bilirubin level of 1.2 mg/ dL 
(20.5 11moljL). Abdominal ultrasound cliscloses a nodular
appearing liver, splenomegaly, and intra-abdominal venous 
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collaterals consistent with portal hypertension. Upper 
endoscopy is notable for large (>5 mm) distal esophageal 
varices that persist despite air insufflation. There are no red 
wale signs. 

Which of the following is the most appropriate treat
ment? 

(A) Endoscopic ligation 
(B) Endoscopic sclerotherapy 
(C) Propranolol 
(D) Transjugular intrahepatic portosystemic shunt 

Item 76 
A 29-year-old woman is evaluated for painful red spotS on 
her shins and a recent increase in the frequency of loose 
stools with some bleeding. She has no other symptoms. She 
was diagnosed with ulcerative colitis 4 years ago. Her only 
meclication is mesalamine. 

On physical examination, she appears well. Vital signs are 
normal. Alxiominal examination is normal. A few tender, ery
thematous sulx:utaneous nodules, each measuring about 1 to 
3 em in diameter, are noted on the anterior surfaces of the legs. 

Laboratory studies reveal a leukocyte count of 
9200/)IL (9.2 x 109 jL). 

Which of the following is the most appropriate therapy 
for the skin lesions? 

(A) Broad-spectrum antibiotics 
(B) Intensified therapy for ulcerative colitis 
(C) NSAIDs 
(D) Topical corticosteroid cream 

Item 77 
A 71-year-old woman is evaluated in follow-up for ascending 
colon cancer that was cliagnosed at a recent screening 
co!onoscopy. cr of the alxiomen and pelvis showed no evi
dence of clistant metastases. A right hemicolectomy was per· 
formed. The pathology review reports stage II cancer. No adju
vant chemotherapy is recommended. She is otherwise healthy. 

Which of the following is the most appropriate man
agement strategy for this patient? 

(A) Colonoscopy in 2 to 6 months 
(B) Colonoscopy in 1 year 
(C) Colonoscopy in 3 years 
(D) Colonoscopy in 5 years 

Item 78 

A 65-yea.r-old woman is evaluated in the emergency depart
ment for transient right upper quadrant abdominal pain. It 
ocn~rred midmorning, was unrelated to food, was crampy 
and gaslike, and resolved spontaneously after 90 minutes. 
She had never expetienced this pain previously. She is oth
ern~se healthy and takes no meclications. 

On physical examination, vital signs are normal. BMI 
is 28. Cardiac examination discloses a normal heart rate 
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rrl with a regular rhythm. The lungs are dear. The abdomen is 
Ll.l soft, nontender, and nondistended. Bowel sounds are nor
CONI mal, and no abdominal masses are palpable. 

Abdominal ultrasound discloses a liver with normal 
echotexture. The spleen is normal. There is a 20-mm polyp 
in the gallbladder wall. 

Which of the foUowing is the most appropriate man
agement? 

(A) Cholecystectomy 
(B) Endoscopic retrograde cholangiopancreatography 
(C) Repeat ultrasound in 6 months 
(D) Ursodeoxycholic acid 

Item 79 
A 65-year-old woman with a 6-month history of amy
otrophic lateral sclerosis is evaluated for a 1-month history of 
difficulty swallowing. She experiences choking and coughing 
while attempting to swalJow solids or liquids and has inter
mittent nasal regurgitation of liquids. Two weeks ago she was 
treated for pneumonia. Her only medication is riluzole. 

On physical examination, vital signs are normal. 
Tongue fasciculations and jaw clonus are present, and there 
is definite weakness of the masseter and pterygoid muscles. 
There is weakness of the proximal arms and the intrinsic 
muscles of the hands, but deep tendon reflexes are pre
served. The plantar response is extensor. 

Which of the following is the most appropriate initial 
diagnostic test to evaluate this patient's swallowing 
disorder? 

(A) Endoscopy 
(B) Esophageal manometry 
(C) Upper gastrointestinal series 
(D) Videofluoroscopy 

CJitem 80 
A 65-year-old man is evaluated 48 hours after admission to 
the hospital for fever and a 9 .1-kg (20.0-lb) weight loss due 
to poor oral intake and malnutrition. He has a B-celllym
phoproliferative disorder and has just finished a course of 
fludarabine and rituximab therapy. 
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On physical examination, temperature is 38.5 oc 
(101.3 °F), blood pressure is 120/70 mm Hg, pulse rate is 
92/min, and respiration rate is 24. BMI is 21. Muscle wast
ing is noted. The general physical examination, including 
abdominal examination, is normal. 

Laboratory studies: 
Hemoglobin 
Absolute neutrophil count 
Platelet count 
INR 
Albumin 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 
Creatinine 

_, 

8.5 g/dL (85 g/L) 
2oo;11L 
90,000/pL (90 X 109 /L) 
0.9 (normal range, 0.8-1.2) 
2.1 g/dL (21 g/L) 
350 units/L 
120 units/L 
90 units/L 
1.2 mg/dL (20.5 pmo!jL) 
0.9 mg/dL (79.6 pmo!jL) 

Self-Assessment Test 

Blood and urine cultures are pending, and empiric 
antibiotics are initiated: Abdominal CT discloses a dis
tended gallbladder without cholelithiasis. The liver is nor
mal. Periaortic lymphadenopathy is noted. 

Which of the following is the most appropriate diag
nostic test to perform· next? 

(A) Abdominal ultrasound 
(B) Endoscopic ultrasound with lymph node fine-needle 

aspiration 
(C) Liver biopsy 
(D) MRI with magnetic resonance· cholangiopancreatog

raphy 

Item 81 
A 67 -year-old woman is evaluated for a 1-year history of 
loose stools. She reports approximately four episodes per 
day without abdominal pain. She has not had nausea, vom
iting, weight loss, bright red blood per rectum, or melena. 

On physical examination, temperature is 36.7 oc 
(98.1 °F), blood pressure is 115/85 inm Hg, pulse rate is 
76/min, and respiration rate is 18/rnin; BMI is 25. No 
rashes are noted: Abdominal examination is normal. Rectal 
examination demonstrates normal resting anal tone. 

Laboratory studies reveal a normal complete blood 
count, thyroid-stimulating hormone level, tissue transglut
arninase IgA level, and total IgA level. Results of a routine 
screening colonoscopy for colon cancer done 1 year ago 
were normal. 

Which of the following is the most appropriate next 
step in management? 

(A) Begin dicyclomine 
(B) Check antigliadin antibody 
(C) Initiate loperarnide 
(D) Perform flexible sigmoidoscopy with colon biopsies 

Item 82 CJ 
A 22-year-old woman is evaluated in the emergency depart-
ment for a 3-day history of dark urine and abdominal dis
tention. She has no other medical problems, and her only 
medication is an oral contraceptive. 

On physical examination, temperature is 36.8 oc 
(98.2 °F), blood pressure is 100/62 mm Hg, pulse rate is 
88/min, and respiration rate is 18/rnin. BMI is 24. Men-
tal status is normal. Scleral icterus is noted. The lungs are 
clear, and the heart rate is normal and regular. The 
abdomen is distended, and bowel sounds arc normal. 

Laboratory studies: 
Hematocrit 
Leukocyte count 
Reticulocyte count 
Platelet count 
INR 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 

26% 
noo;11L(7.2 x 109/L) 
5% 
138,000/f.IL (138 X 109 /L) 
3.1 (normal range, 0.8-1.2) 
32 units/L 
109 units/L 
225 units/L 
13 mg/dL (222.3 ftmoi/L) 
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Self-Assessment Test 
_ ______ ,._.. _______ t_ ,. ___ ,... __ ....,._,~ •• ----r-~-· 

Cl Direct bilirubin 
Hepatitis A virus IgG 

CONI Hepatitis B surface antigen 
Antibody to hepatitis B 

surface antigen 

4.5 mg/dL (77.0 pmoi/L) 
Positive 
Negative 
Positive 

Hepatitis C virus antibody Negative 
Urine drug screen Negative 

Abdominal ultrasound discloses a nodular-appearing liver 
and an enlarged spleen. A small amount of ascites is noted. 

Which of the following is the most likely diagnosis? 

(A) Acetaminophen intoxication 
(B) Acute viral hepatitis 
(C) Primary biliary cirrhosis 
(D) WJ.lson disease 

Item 83 
A 30-year-old man is evaluated for a 5-year history of 
solid-food dysphagia. He states that solid foods such as 
meats and breads tend to stick at the midesophagus. His 
symptoms are chronic but have been progressively increas
ing. He has occasional heartburn but no dysphagia to liq
uids, and he has not lost any weight. He went to the 
emergency department 2 weeks ago for an episode of food 
impaction and underwent disimpaction of a food bolus. 
He takes no medications. 

Physical examination results are normal. Endoscopy 
reveals rings in the esophagus, and rnidesophagcal biopsies 
show 30 eosinophils/hpf. 

Which of the following is the most appropriate next 
step in management? 

(A) Endoscopic dilation 
(B) Food aiJergy testing 
(C) Initiate omeprazole 
(D) Initiate swallowed aerosolized fluticasone 

Item 84 
A 38-year-old woman is evaluated for a 12·month history 
of heartburn and intermittent dysphagia. There is no 
associated nausea, abdominal pain, or weight loss. Her 
medical history is unremarkable. Her only medication is 
eso·meprazole. 

On physical examination, vital signs are normaL BMI 
is 23: Abdominal examination is normal. 

Endoscopy reveals a short, smooth-surfaced stricture in 
the distal esophagus, likely due to chronic gastroesophageal 
reflux, and hundreds of2- to 4-mm gastric polyps. Biopsies 
reveal funclic gland polyps with no dysplasia. 

Which of the following is the most appropriate man
agement? 

(A) Discontinue csomeprazole and repeat endoscopy in 3 
months 

(B) Order APC gene testing 
(C) Perform colonoscopy 
(D) Repeat endoscopy now for extensive poiypectomy 
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Item 85 CJ 
An 85-year-old man is evaluated in the emergency depart-
ment for a 2-day history of confusion and poor appetite. His 
medical history is significant for type 2 diabetes mdlitus. 
His medications are insulin glargine and metformin. 

On physical examination, he is toxic appearing, cool, 
and clammy. Temperature is 36.5 °C (97.7 °F), blood pres
sure is 90/70. mm Hg, pulse rate is 110/ min, and respira
tion rate is 32/min. BMI is 27. The cardiopulmonary 
examination is normal. The abdomen is unremarkable to 
palpation. 

Laboratory studies: 
Hemoglobin 
Leukocyte count 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransferase 
Total bilirubin 

13.5 g/dL (135 g/L) 
7000/~L (7 X 109 /L) 
550 units/L 
120 w1its/L 
190 units/L 
3 mg/dL (51.3 pmol/L) 

Abdominal ultrasound discloses a normal liver. There is 
no bile duct dilatation. Gallstones are present in the gaJl
·biadder. Ampicillin-sulbactam is begun. 

Which of the following is the most appropriate next 
step in management? 

(A) Cholecystectomy 
(B) Endoscopic retrograde cholangiopancreatography 
(C) Hepatobiliary iminocliacetic acid scan 
(D) MRI with magnetic resonance cholangiopancreatog

raphy 

Item 86 C] 
A 48-year-old man is evaluated in the emergency depart-
ment for a 12-hour history of severe epigastric abdominal 
pain. He has a long-standing history of alcohol use. The 
pain developed graduaiJy, racliates to his back, and is associ-
ated with nausea and cliaphoresis. 

On physical examination, temperature is 36.8 oc 
(98.2 °F), blood pressure is 118/62 mm Hg, pulse rate is 
95/mi..n, and respiration rate is 18/m.in. BMI is 35. The 
oral pharynx is dry. Absent breath sounds and dullness to 
percussion are noted in the left lower lung field. Abdomi
nal examination discloses epigastric tenderness to palpation. 
There is no hepatosplenomegaly, cutaneous signs of cirrho· 
sis, or peritoneal signs. 

Laboratory studies: 
Hematocrit 
Leukocyte count 
Alkaline phosphatase 
Alanine aminotransferase 
Aspartate aminotransterase 
Amylase 
Bicarbonate 
Total bilirubin 
Blood urea nitrogen 
Creatinine 
Lactate dehydrogenase 
Lipase 

54% 
14,100/)lL(l4.l X 109/L) 
105 units/L 
24 units/L 
29 units/L 
2342 units/L 
Normal 
0.8 mg/dL (13.7 pmoi/L) 
68 mg/dL (24.3 mmoljL) 
1.9 mg/dL (168 pmoljL) 
Normal 
1232 units/L 
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Self-Assessment Test. ---- -·--·-------·-···- - ··-- ·- · ----·----~-···-·· - -----· 

Cl Contrast-enhanced CT scan demonstrates peripancre
atic edema and hypoperfusion of the pancreatic body. A left 

CONT. pleural effusion is noted. There are no fluid collections or 
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free air. 

Which of the following is the most appropriate initial 
treatment? 

(A) Aggressive hydration with intravenous fluids 
(B) Broad-spectrum antibiotics 
(C) Endoscopic retrograde cholangiopancreatography 
(D) Nasogastric tube 

Item 87 
A 45-year-old woman is evaluated for a 2-year history of 
dysphagia to solids and liquids that is associated with inter
mittent nonexertional chest pain and regurgitation. Her 
weight has been stable and she has no other medical issues. 
She lives in a remote rural area. 

Physical examination is normal, and BMI is 25. 
Barium swallow reveals a dilated, smoothly tapering 

esophagus. Endoscopy reveals a dilated, aperistaltic esoph
agus with a tight gastroesophageal junction and no mass 
lesion. Manometry confirms esophageal aperistalsis. 

Which of the following is the most appropriate man
agement? 

(A) Botulinum toxin injection into the lower esophageal 
sphincter 

(B) Endoscopic pneumatic balloon dilatation 
(C) Laparoscopic myotomy 
(D) Medical therapy with nifedipine 

Item 88 
A 26-year-old man is evaluated for fatigue and has been 
newly diagnosed with iron-deficiency anemia. The patient 
has Down syndrome, and details of his clinical history are 
provided by his mother. There is no history of melena, 
hematochezia, or hematuria. His hemoglobin level was 
checked 2 years ago and was normal. His bowel movements 
are regular, and his weight is unchanged. He has no abdom
inal problems. 

On physical examination, tr.mpcr.:tturc is 36.3 oc 
(97.3 °F) and pulse rate is 88/min. Other vital signs are 
normal. BMI is 29. Mild skin pallor is noted. Abdominal 
and rectal examinations are normal . 

Serum tissue transglutaminase IgA antibody testing is 
negative. Colonoscopy and upper endoscopy are unre
markable. 

Which of Lhe following is the most appropriate diag
nostic test to perform next? 

(J\) ~eckel scan 
(B) Push enteroscopy 

(C) Repeat upper endoscopy with small-bowel biopsies 
(D) Small-bowel capsule endoscopy 
(E) Stool guaiac examination 

Item 89 

A 49-year-old woman is evaluated for a 4-month history of 
watery diarrhea that occurs five to six times per day. The 
diarrhea is associated with cramping and urgency, but there 
is no bleeding. She has a history of gastroesophageal reflux 
disease. Her sister has celiac disease. Her only medication is 
lansoprazole. 

On physical examination, vital signs are nor~al. 

Abdominal examination is normal. Colonoscopy reveals 
normal-appearing colonic mucosa, but colonic biopsies dis
close art abnormally thickened subepithelial collagen band 
in the lamina propria. 

Which of the following is the most appropriate next 
step for treatment of her diarrhe;1? · 

(A) Budesonide 

(B) Gluten-free diet 

(C) Mesalamine 

(D) Prednisone 

(E) Stop lansoprazole 

Item 90 C] 
A 67-year-old man is admitted to the hospital for pain con-
trol in the setting of metastatic pancreatic adenocarcinoma 
that was diagnosed 3 months ago. Although the cancer was 
found incidentally, the patient has had progressive abdom-
inal pain over the last few weeks that has not been respon-
sive to outpatient escalation of his oral analgesics. Over the 
last few days in the hospital, pain control was achieved with 
intravenous morphine (both short-acting and time
released), with transition to equivalent oral dosing planned. 
He has reported constipation due to his pain medications, 
and he has not had relief of constipation despite the use of 
docusate sodium and senna. He did not tolerate polyethyl-
ene glycol, and fiber caused excessive bloating. He is still 
passing gas and infrequent, small bowel movements. 

On physical examination, he appears thin and cachec
tic. Blood pressure is 115/80 mm Hg, pulse rate is 
76/min, and respiration rate is 14/min. BMI is 20. 
Abdominal examination discloses mild tenderness in the 
upper abdomen without significalll cLstention. There is no 
guarding or rebound. Rectal examination is normal with 
firm stool in the rectal vault. 

Laboratory studies, including a complete blood count 
and glucose, calcium, and thyroid-stimulating hormone lev
els, are normal. Abdominal radiograph reveals stool 
throughout the colon with no air-fluid levels. 

Which of the following is the most appropriate man
agement? 

(A) Add methylnaltrexone 

(B) Add naloxone 

(C) Administer a diatrizoate sodium enema 

(D) Decrease the morphine dose 
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Self-Assessment Test 

Item 91 
A 65-ycar-old woman is eval~mred in follow-up attcr 
recent disd1arge fi·om her third hospitalization for an 
acute exa~:erbation of hepatic encephalopathy. No specitlc 
trigger was idcntitled for the worsening encephalopathy. 
Her medical history is signiticam for cirrhosis due to pri 
mary biliary cirrhosis, as well as csophagc<1l varices 
and ascites. Her medications arc lactulosc, nadolol , 
furosemide, spironolactone, and zinc sutfure; she is ;~.dh~r 
ent to her lactulose therapy. 

On physical examination, temperature is 37.5 oc 
(99.5 °P), blood pressure is 105/65 mm Hg, pulse rate is 
68/min, and respiration rate is 16/min. BMI is 33. There 
are no gross or focal neurologic detlcits. The spleen tip is 
palpable. 

Which of the following is the most appropriate addi
tional treatment? 

(A) Ciprofloxacin 
(B) Metronidazole 
(C) Protein restriction 
(D) Rit~1ximin 

Item 92 
A 50-year-old man is evaluated for a 6-month history of 
dysphagia. He describes a sensation of both solids and 
liquids sticking in the midesophageal an:a. This sensation 
has slowly worsened over time . He also describes inter
mittent midsternal discomtort that is nonexertional and 
is usually precipitated by swallowing lood. He has lost 
4.5 kg (10.0 !b). He has had no history of heartburn or 
acid regurgitation. 

Physical examination is normal. 
A barium swallow is shmvn . Esophageal manometry 

shows aperistalsis with swallowing of liquids. 

1()8 

Which of the following is the most appropriate man
agement? 

(A) CT of the chest and abdomen 

(B) Endoscopy 
(C) Myotomy 
(D) Trial of swallowed aerosolized corticosteroids 

Item 93 
A 60-year-old woman is evaluated for elevated serum liver 
d1emistry tests for d1e past 6 momhs that were originally 
discovered at a health screcnin,g FJir sponsored by her · 
church. She is asymptomatic. Her medical histoqt is signif
icant tor hyperlipidemia, hypothyroidism, and om:openia. 
Her medications arc levothyroxine, amrvastatiJl, calcium, 
and vitamin D. 

The physical examination is unremarkable. 

Laboratory studies: 
Platelet count 
INR 
Alkaline phosphatase 
Alanine aminotraiisterase 
Aspartate aminotransferase 
Total bilirubin 
Creatinine 
Serum antimitochondrial 

antibody 

200,000h1L (200 X 109/L) 
0.9 (normal range, 0.8-1.2) 
450 units/L 
80 units/L 
70 units/L 
0.9 mg/dL (15.4 pmol/L) 
0.9 mg/dL (79.6 pmol/L) 
1:256 

Abdominal ultrasound discloses a coarsened hepatic 
echotexture. No splenomegaly or ascites is noted. 

Which of the following is the most appropriate treannent? 

(A) Azathioprine 
(B) Colchicine 
(C) Methotrexate 
(D) Ursodeoxycholic acid 

Item 94 
A 73-year-old woman is evaluated for a 6-mond1 hiscory of 
:tbdomin;tl pain that occurs about 30 minures afi:~r e;tting. She 
has lost 9.1 kg (20.0 lb) since tl1c onset of symptoms. She h;t 
• history or hypertension and ilypcrcholesterolemi:l . Her 
medications are lisinopril, sinwasmtin, .md aspuin. She h:~s ,, 
50-pack-year history of smoking and is, lifelong nondrinko.:r. 

On physical ex:uni n:~tion , tt:mpera turc is 37 .2 ° 
(99.0 °f·), blood prt! sure is 155/92 111111 Hg, ptdsc rare is 

8/1nin, and respiration ra Lc i 22/min. BMl is 31 . Oxy
gen saw ration is 92% with th · p.uicnr breathing <lmbiem ;ti l'. 
Abdominal ~'Xi\nlin .uion is 110rtml. 

Laboratory studies t'eveal a leukocyte count of 
8700/f.IL (8.7 x 109/L) and a bicarbonate level of24 meq/L 
(24 mmol/L). 

Which of the following is the most likely diagnosis? 

(A) Chronic mesenteric ischemia 

(B) Chronic pancreatitis 
(C) Colonic ischemia 

(D) Gastroparesis 
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Item 95 
A 53-year-old man is evaluated in follow-up l week after his 
first screening colonoscopy. He has no history of colorectal 
neoplasia in first- or second-degree relatives. 

Physical examination is normal. A colonoscopy to the 
cecum was performed. The preparation was described as poor, 
with collections of semisolid debris that could not be effec
tively cleared from several colonic segments. According to the 
colonoscopy report, mass lesions l em or larger are unlikely 
to have been obscured by the debris. 1bree diminutive 
( <3 mm) hyperplastic polyps were removed from the rectum. 

Which of the following is the most appropriate man
agement for this patient? 

(A) Repeat colonoscopy now following adequate prepa-
ration 

(B) Repeat colonoscopy in 3 years 
(C) Repeat colonoscopy in 5 years 
(D) Repeat colonoscopy in 10 years 

Item 96 
A 35-year-old man is evaluated in follow-up 8 weeks after 
the diagnosis of a Helicobacter pylori-positive duodenal 
ulcer. He has had persistent epigastric pain despite adhering 
to a 2-week course of treatment with amoxicillin, clar
ithromycin, and omcprazole. 

On physical examination, vital signs are normal. There 
is tenderness to palpation in the epigastrium without guard
ing. Stool examination is negative for occult blood. The 
remainder of the physical examination is normal. A repeat 
H. pylori stool antigen test is positive. 

Which of the following is the niost appropriate treat- l 
ment? -

(A) Amoxicillin, clarithromycin, and omeprazole 
(B) Bismuth, metronidazole, tetracycline, and omepra

zole 
(C) Pantoprazole 
(D) Observation 
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Answers and Critiques 

Item 1 Answer: A 

Educational Objective: Manage colorectal cancer 
surveillance in a patient with hereditary nonpolypo-
sis colorectal cancer syndrome (Lynch syndrome). 

The most appropriate management strategy is a 
colonoscopy now. This patient's family history meets the 
Amsterdam criteria II, supporting a possible hereditary 
nonpolyposis colorectal cancer (HNPCC) kindred. The 
Amsterdam criteria II can be remembered by the "3-2-l 
rule" (3 affected members, 2 generations, l under age 50 
years). HNPCC (or Lynch syndrome) is an autosomal 
domjnant syndrome that carries an 80% lifetime risk for 
colon cancer. HNPCC is the most common of the heredi
tary colon cancer syndromes, accounting for 2% to 3% of all 
colorectal adenocarcinomas. Colorectal adenomas develop . , 
at a relatively young age (by age 20 to 30 years) and arc 
thought to progress to colorectal cancer more quickly than 
sporadic adenomas. HNPCC-associated extracolonic can
cers include uterine cancer (40% to 60% lifetime risk) and 
ovarian cancer (10% to 12% lifetime risk). Colorectal eval
uation should be initiated by age 20 to 25 years or I 0 years 
prior to the ·earliest age of colorectal cancer diagnosis in the 
family, whichever comes first. Colonoscopy is the ·test of 
choice. In addition, gynecologic (transvaginal ultrasound or 
endometrial aspirate) and genitourinary (urine cytology) 
cancer screening should be performed. 

Colonoscopy at age 40 years would be an acceptable 
option for a patient with a nonsyndromic family history of 
colorectal cancer in a first-degree relative but not in a 
patient with a possible hereditary nonpolyposis colorectal 
cancer syndrome. 

Colonoscopy at age 50 years is one of several endorsed 
options for average-risk colorectal cancer screening, but it is 
not appropriate for this patient who is in a high-risk category. 

Neither stool DNA testing nor CT colonography 
is currently endorsed for colorectal cancer screening/ 
surveillance among patients at increased risk because of 
family history. 

KEY POINT . 

• In patients wiili liere(Utary nonpolyposis 
colorectal Cancer syndrome (Lynch syndrome), 
colonoscopy should be initiated by age 20 to 
25 years or 10 years prior to the earliest age of 
colorectal cancer&ignosis in the family, 
whichever comes frrst. 

Bibliography 
Gooden berger M, Lindor NM. Lynch syndrome and MYH -associated 

polyposis: review and testing strategy. J Clin Gasu-oemerol. 
2011;45(6):488-500. [PMID: 21325953] 

Item 2 Answer: D 

Educational Objective: Manage nonalcoholic 
steatohepatitis. 

The most appropriate management is serial monitoring of 
arninotransferases, in addition to weight loss through dietary 
and lifestyle changes. There is no definitive treatment for 
nonalcoholic fatty liver disease. The reduction of underlying 
risk factors is essentiai. Weight loss, exc::rcise, and aggres5ive 
control of plasma glucose, lipids, and blood pressure are the 
mainstays of treatment. Nonalcoholic fatty liver disease has 
become a leading cause ofliver disease in the Western world, 
along with hepatitis C and alcoholic liver disease. When 
hepatic steatosis is associated with liver inflammation, as is 
seen in this patient with elevated hepatic arninotransferases, 
nonalcoholic steatohepatitis (NASH) is diagnosed. The 
aSsociation ofNASH with the metabOlic syndrome (obesity, 
dyslipidemia, hypertension, insulin resistance) is well estab
lished. Although· most cases of nonalcoholic fatty liver dis
ease are seen in patients who are overweight, the condition 
has also been described in patients who have a normal BMI. 
The cornerstone of management of NASH is typically 
weight loss through diet and lifestyle modification. Moni
toring ofhepatic aminotransferases is appropriate to confirm 
that weight loss results in improved markers of liver inflam
mation. Associated medical conditions such as dyslipidemia 
should be treated, and statins such as simvastatin should not 
be discontinued in this setting. The risks ofhepatoxicity due 
to the use of medications such as simvastatin are usually out
weighed by the benefits derived from these medications in 
regard to cardiovascular risk reduction. 

This patient's hepatitis B serologies indicate immunity 
to hepatitis B virus; therefore, an antiviral medication such 
as entecavir is not appropriate. 

This patient's iron stores are not elevated, with a trans
ferrin saturation (iron/total iron binding capacity) of less 
than 45%; therefore, phlebotomy is not warranted as a 
treatment in this setting. 

KEY POINT · · . 

• \f.cight l~, ,~~cise, and a_ggrcssive control of 
pft'.ili1;{@~1tos~ ·lipids, and blcrod pressure are the 
mainstayS of treat:ri:lent for nonalcoholic steato
hepatitis; monitoring of hepatic aminotransferases 
is appropriate to confirm that weight loss results 
in improved markers of liver inflammation. 

Bibliography 
Perlemuter G, Bigorgne A, Cassard-Doulcier AM, Naveau S. Nonal

coholic fatty liver disease: from pathogenesis to patient care. Nat 
Clin Pract Endocrinol Metab. 2007;3(6):458-469. [PMID: 
17515890] 
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CJitem 3 Answer: B 
E~~catio.nal O~jecHye: Tl'eat ~po~t;@eoll$ bacte
rial peritonitis in a patient with significant hepatic 
and kidney dysfunction. 

The most appropriate trdltment is cefotaxime and albu
min. The diagnosis of spontaneous bacterial peritonitis 
( SBP) is made in the setting of a positive ascitic fluid bac
terial culture and/or an elevated ascitic fluid absolute 
polymorphonuclear (PMN) cell count (~250/micro
liter) without evidence of secondary causes of peritoni~ 
tis. Patients with negative cultui:es have the same clinical 
presentation and outcomes compared w~th those with 
positive cultures. Intravenous cefotaxime or a similar 
third-generation cephalosporin is the treatment of choice 
for SBP. Three of the most common isolates are 
Escherichia coli, Klebsiella pneumoniae, and pneumo
cocci. Oral fluoroquinolone treatment may be indicated 
in ambulatory patients with stable hepatic and kidney 
function and ascitic fluid absolute PMN cell count of 
250 /micmliter or greater. Wlille a- signifu:ant number of 
hospitalized patients with SBP recover, it has been 
shown that kidney failure associated with SBP increases 
the risk for mortality. The use of cefotaxime plus intra
venous albumin at 1.5 g/kg on admission and 1 g/kg on 
day 3 has been shown to decrease in-hospital mortality 
by 20% in patients with serum creatinine values of 1.5 
mg/dL (133 micromoles/L) or greater, as in this 
patient. Patients with advanced liver disease, including 
those with a serum total bilirubin of 4 mg/dL (68.4 
micromoles/L) or greater, as seen in this patient, also 
benefit trom intravenous albumin to prevent kidney fail
ure associated with SBP. 

The use of cefotaxime alone in this patient is not 
appropriate, because the risk for progressive kidney dys
tunction could still exist in the absence of intravenous 
albumin. 

Oral diuretics such as furosemide and spironolactone 
should be withheld in patients wim ascites andSBP to min
imize the risk of worsening kidney function. 

There is no evidence that large-volume paracente
sis improves outcomes in patients with SBP; in fact, it 
may ~orscn kidney tunction owing to excessive fluid 
shifts. 

K-_E:'(-~0 I N·r--- - · ·----· -- "-·-----·-· 

• In patients with spontaneoUs bacterial peritoo.i
tis, the concomitant usc of intravenous albumin 
with antibiotic therapy is associated with a sur
vival benefit compared with antibiotic therapy 
alone. 

Bibliography 
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Item 4 Answer: E 

~c:(ucational Objective: Manage acute diarrhea. 

This patient needs no additional studies at this time. She 
has had acute diarrhea for only l day; for most patients this 
represents a self-limited gastroenteritis. This is supported 
by the fuct that this patient's work colleagues have recently 
been sick with similar symptoms. Fearores or clinical char
acteristics that require additional evaluation for acute diar
rhea include fever, bloody stools, pregnancy, elderly or 
immunocompromised state, hospitalization, employment 
as a food handler, recent antibiotic use, volume depletion, i 

or significant abdominal pain. This patient has none of 
these features requiring additional evaluation, so she 
should be encouraged to stay well hydrated, use antidiar- . 
rhea! agents as needed, and follow up if symptoms change 
or persist. 

Stool cultures and Clostridium difficile evaluation 
should be considered in patients with any features that 
require additional evaluation, as described previously. Addi
tional studies may be necessary for acute diarrhea in patients 
with unique cl.lriical situations or exposures. · · 

The presence of fecal leukocytes is nonspecific and may 
represent infection, ischemia, or idiopathic inflammation; 
evaluation for fecal leukocytes rnrely adds much informa
tion in the evaluation of acute diarrhea. 

A flexible sigmoidoscopy with random biopsies can be 
used in the evaluation of chronic watery diarrhea to assess 
for microscopic colitis, but this would not be indicated in 
the acute setting unless the patient had clinical features that 
suggest ischemic colitis (sudden onset of mild crampy 
abdominal pain and bloody diarrhea). These features are 
not present in this patient. 

• Most patients with acute diarrhea have a self
limited gastroenteritis that requires no further 
evaluation. 
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Item 5 Answer: A 

Educational Objective: Diagnose acute viral 
hepatitis in a patient with new-onset jaundice. 

The most likely diagnosis is acute viral hepatitis. This 
patient has marked hepatitis with jaundice and significant 
elevations of hepatic aminotransferases (greater than 15 
times the upper limit of normal). In addition, the shon 
duration of her symptoms suggests an acute onset. Eleva· 
tion of aspartate aminotransferase and alanine aminotrans
ferase to this severe degree is seen in acute viral hepatitis. 
Typically, the only other causes of this degree of liver chem
istry test elevation are medication reactions/toxicity, 
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autoimmWle liver disease, ischemic hepatitis (referred to as 
"shock liver"), or acute bile duct obstruction. 

Fulminant liver failure should always be a considera
tion in patients with acute hepatitis. However, fulminant 
liver failure is manifested by hepatic encephalopathy that 
occurs within 8 weeks of the onset of jaundice; this patient 
has normal mental status. In addition, laboratory studies 
demonstrate a normal INRand normal albumin level, con
firming that this patient's liver function reinains intact 
despite her liver inflammation. 

Hemochromatosis is a chronic metabolic cause of 
chronic liver disease and is associated with much lower ele
vations of liver inflammation markers than are seen in this 
patient. 

Primary biliary cirrhosis is an immune-mediated cause 
of chronic liver inflammation. This is not the correct diag
nosis because the degree of elevation of aminotransferases 
v~stly exceeds the levels seen in patients with primary bil
iary cirrhosis, who have elevated alkaline phosphatase and 
bilirubin levels disproportionately higher than the amino
transferase elevation. 

KEY POINT 

• Acute viral hepatitis is characterized by jaundice 
and sigpificant elevations of hepatic amirio
transferases (greater than 15 times the upper 
limit of normal). 

Bibliography 
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ltem6 Answer: D 

Educat ional Objective: Manage colorectal cancer 
risk reduction. 

There are no specific medications that should be recom
mended strictly to reduce colorectal cancer risk. Based on 
existing data, there does not appear to be a sufficient risk
to-benefit ratio for routine use of any colorectal chemo
prevention agents outside of high-risk patient populations. 
Although many observational srudies and clinical trials have 
reported that regular use of aspirin or other NSAIDs can 
reduce colorectal cancer risk, these medications may also 
induce serious toxicities such as gastrointestinal bleeding, 
hemorrhagic stroke, hypertension, or kidney impairment. 
Based on a comprehensive systematic review, the U.S. Pre
ventive Services Task Force concluded tlut the potential 
harms outweigh the anticipated benefits of using aspirin 
or NSAIDs solely to prevent colorectal cancer in asympto
ma tic adults, including patients wi th a family history of 
colorectal cancer (but excluding patients with hereditary 
cancer syndromes). 

Celecoxib is a selective cyclooxygenase-2 inhibitor 
(a class of NSAIDs) with potential polyp prevention 
effects, but it has not been approved by the FDA for use 

as a colorectal cancer chemoprevention agent in patients 
with a nonsyndromic family history. 

In epidemiologic studies, systematic reviews, and sec
ondary analyses from some clinical trials, postmenopausal 
hormone therapy using estrogen (with or without pro
gesterone) has been inconsistently associated with a 
reduced risk of colorectal cancer. Postmenopausal hormone 
replacement therapy is not currently recommended for col
orectal cancer chemoprevention because of the associated 
riskS for significant adverse events, including breast and 
endometrial cancer. 

KEY POINT 

• 'Ba~ed o~ Ou,~eiit dat~, the risks outWeigh 
the. benefits of usU:ig NSAIDs or estrogen 
replacement therapy for colorectal cancer 
chemoprevention. 

Bibliography 
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cer: a systematic review prepared for the U.S. Preventive Services 
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Item 7 Answer: A 

Educational Objective: Diagnose acute mesen
teric ischemia. 

This patient most likely has acute mesenteric ischemia based 
on the suggestive cr scan findings, the presence of meta
bolic acidosis with an elevated serum lactate level, and the 
finding of pain out of proportion to the examination. CT 
scan of the abdomen may show bowel-wall thickening or 
intestinal pneumatosis (air within the wall of the bowel). The 
most common cause of acute mesenteric ischemia is an 
embolus to the superior mesenteric artery originating from 
the left atrium or a ventricular mural thrombus. The next 
most common cause is nonocclusive mesenteric ischemia 
subsequent to a cardiovascular event, such as hypotension 
following a myocardial infurction. These two causes account 
for 75% of cases of acute mesenteric ischemia. Traditional 
angiography has been the diagnostic gold standard and can 
be used for administration of therapeutic vasodilators and 
stenting. CT angiography is becoming increasingly recog
nized as a highly sensitive and specific modality to diagnose 
acute mesenteric ischemia. The procedure is more readily 
available than traditional angiography and also permits the 
evaluation of the abdomen in addition to the vasculature. 

Crohn disease could cause thickening of the small 
bowel on imaging, but it would not be consistent \vith this 
patient's acute onset of severe abdominal pain, hemody
namic instability, and metabolic acidosis. 

An intussusception causes bowel obstruction rather 
than intestinal ischemia. 

Acute pancre<Jtitis is unlikely to lead to shock within 
l hour of onset. In addition, the CT scan does not support 
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Cl a diagnosis of acute ·pancreatitis, which would be charac
terized by pancreatic edema. 

CO!tT. ... ·- • ·--· · -- ·· · · • 
- ---------

_KEY POINT . 

• Aru~e mesenteri~ ischemia should be suspected 
in patients with the acute onset of severe 
abdominal pain and an abdominal examination 
th3.t discloses less tenderness than expected 
based on the patient's symptoms (pain out of 
proportion. to the examination). 

Bibliography 
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Item 8 Answer: D 

Educational Objective: Manage decompensated 
cirrhosis by riferring for liver transplantation. 

The.mos~ appropriate D.J.an~g~me.llt is referral for consid
eration of liver transplantation. The major indications for 
liver transplantation are acute liver failure, hepatic decom
pensation due to chronic liver disease, primary liver can
cer, and inborn errors of metabolism. The most common 
chronic liver diseases that prompt referral for liver trans
plantation are hepatitis C, cirrhosis due to nonalcoholic 
steatohepatitis, and alcoholic liver disease. This patient has 
end-stage liver disease due to alcoholic cirrhosis with 
manifestations of liver failure (ascites and hepatic 
encephalopathy). Patients who develop manifestations of 
decompensated liver disease such as ascites, hepatic 
encephalopathy, or gastroesophageal variceal hemorrhage 
have an estimated 50% mortality rate at 2 years and should 
be considered for eventual liver transplantation. Liver 
transplant centers typically require that a patient abstain 
from alcohol, usually for a period of 6 months, prior to 
consideration of liver transplantation. 

A nonselective ~-blocker such as nadolol or propra
nolol is indicated for primary prevention of variceal bleed
ing in patients with medium or large varices or varices 
otherwise defined as high risk for bleeding. Patients with
out varices should be periodically screened wiL.h U!JJJC::r 
endoscopy, but initiating ~-blocker therapy in the absence 
of varices, as in this patient, is not indicated. 

The prevalence of protein-calorie malnutrition ranges 
fi·om 35% to 80% in both alcoholic and nonalcoholic cir
rhosis. Protein-calorie malnutrition is an independent pre
dictor of mortality in patients with cirrhosis. Protein restric
tion is not necessary for most patients with cirrhosis and 
hepatic encephalopathy; protein-intake modification is usu
ally reserved for patients whose symptoms cannot be man
aged with lactulose alone. 

Liver transplantation rather than ongoing medical 
management offers this patient the best chance of longer
term survival . 

....... ',., 

. l<EY POINT 

• Patients who develop decompens.ated cirrhosis 
(manifested by the complications ofascites, 
hep~tic encephalopathy, jaundice, or portal
hypertension-related bleeding) should be con
sid~ for liver tl.-ansp!antation. 
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Item 9 Answer: A 

Educational Objective: Manage colorectal cancer 
screening in a patient with ulcerative colitis. 

The most appropriate management for this patient is 
colonoscopy now and every 1 to 2 years. Patients with 
ulcerative colitis with disease extending beyond the rectum 
are at an increased risk of colorectal cancer, Cancer risk has 
been widely reported to he-between. O-S% and 1 %-per year 
after having extensive disease for 10 years or more. '!Jte 
exact risk for an individual patient is uncertain and is prob
ably based on the duration and extent of disease, severity of 
inflammation, and other personal factors. Based on this 
incr~ased cancer risk, routine surveillance colonoscopy with 
biopsies every 1 to 2 years is warranted beginning 8 to 10 
years after diagnosis. Because cancers associated with ulcer
ative colitis tend to arise from the mucosa as opposed to the 
usual adenoma-cancer sequence, biopsies are taken from 
flat mucosa throughout the colon and are evaluated for dys· 
plastic changes. A finding of flat, high-grade dysplasia is 
grounds for recommending cole~tomy owing to the high 
rate of concomitant undetected cancer. A finding of flat, 
low-grade dysplasia warrants colectomy or continued sur· 
veillance colonoscopy at more frequent intervals. 

C~lonoscopy now for this patient is appropriate, but 
the interval should be every ] to 2 years rather than every 
5 years. For persons without ulcerative colitis but with a 
family history of colorectal cancer in a first-degree relative, 
screening is initiated either at age 40 years or beginning 10 
years earlier than the diagnosis of the youngest affected 
family member. Colonoscopy every 10 years starting at age 
40 is not appropriate for this patient. 

KEY POINT 

• Patients with ulcerative colitis with disease 
extending beyond the rectum should undergo 
routine surveillance colonoscopy with biopsies 
every I to 2 years beginning 8 to I 0 years after 
diagnosis. 
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Item 10 Answer: D 

Educational Objective: Evaluate for celiac di$ease 
in a patient with diarrhea-predominant irritable 
bowel syndrome. 

This patient should undergo tissue transglutaminase anti
body testing. The American College of Gastroenterology 
recommends routine serologic testing for celiac disease in 
patients who present with symptoms of diarrhea-predomi
nant or mixed irritable bowel syndrome (IBS). Additionally, 
there is a well-established association between comorbid 
autoimmune disorders and celiac disease, especiilly type 1 
diabetes mellitus and autoimmune thyroid disease. 

Although some evidence suggests a role of small-bowel 
bacterial overgrowth in the pathogenesis of IBS, evidence 
is insufficient to warrant testing for this condition with a 
breath test. 

Approximately 2% of patients with features of diarrhea
predominant IBS are found to have microscopic colitis. A 
history of nocturnal or large-volume diarrhea or a stool 
osmotic gap less than 50 mOsmjkg (50 mmol/kg) would 
make a compelling case for microscopic colitis. In the 
absence of these features, a colonoscopy and random biop
sies might be indicated, but the yield is low. 

In patients who meet clinical criteria for IBS without 
alarm features, routine testing with stool culture is unlikely to 
result in an alternative diagnosis. Similarly, other laboratory 
tests such as the erythrocyte sedimentation rate and thyroid
stimulating hormone have a low yield. Patients who should 
be considered for colonoscopy and additional evaluation with 
blood and urine studies include those older than 50 years or 
those with a short history of symptoms, documented weight 
loss, nocturnal symptoms, family history of colon cancer or 
rectal bleeding, and recent antibiotic use. 

KEY POINT · · · 

• The American Colle-ge of Gastroenterology re~
ommends routine serologic testing for celiac dis
ease in patients with symptoms of diarrhea-pre
dominant or mixed irritable bowel syndrome. 

Bibliography 
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Item 11 Answer: D 

Educational Objective: Diagnose intrahepatic 
cholestasis of pregnancy. 

The most likely diagnosis is intrahepatic cholestasis of preg
nancy (ICP), which occurs during the second or third 

Answers and Critiques 

trimester of pregnancy and resolves after delivery. ICP is 
more common in women of South Asian, South American, 
and Scandinavian ancestry. I CP is characterized by general
ized pruritus and can result in excoriations. The most com
mon laboratory findings are mildly elevated bilirubin and 
alkaline phosphatase levels; mildly elevated hepatic 
aminotransferases can also be noted. the most consis
tently abnormal laboratory test is an elevated serum bile 
acid concentration, which may be the only laboratory 
abnormality in some patients. ICP is believed to result from 
sex hormone-induced inhibition of bile salt export from 
hepatocytes. ICP is treated with ursodeo:xycholic acid, 
which can result in improvement of symptoms. While 
maternal effects ofiCP are mild, ICP can cause fetal distress 
and premature labor that are not necessarily improved by 
the use of ursodeo:xycholic acid. High maternal bile acid 
levels are an indication for early delivery. 

Acute fatty liver of pregnancy and HELLP (Hemol
ysis, Elevated Liver enzymes, and Low Platelets) syn
drome are life-threatening complications of pregnancy. 
Both of these typically occur during the third trimester 
of pregnancy and: are treated with urgent delivery. 
HELLP syndrome is characterized by microangiopathic 
hemolytic anemia, elevated liver chemistry tests, and low 
platelets. This patient's normal complete blood count 
excludes HELLP syndrome. Acute fatty liver of preg
nancy is always defined by liver failure and coagulopathy; 
however, this patient has normal liver function and no 
evidence of coagulopathy. 

Hyperemesis gravidarum occurs in the first trimester of 
pregnancy and resolves by week 16. It is characterized by 
unrelenting nausea and vomiting. Elevated hepatic amino
transferases are seen in up to 50% of cases and typically nor
malize when symptoms abate. Cholestasis and pruritus are 
not part of this syndrome. 

KEY POINT 

~ IntrahepatiC cqolestasis of pregnancy is charac
ter~d by generalized pruritus, elevated serum 
bile. acid concentration, and variable elevations 
of serum bilirubin, alkaline phosphatase, and 
aminotransferase levels. 
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Item 12 Answer: D 

Educational Objective: Manage gastrointestinal 
bleeding in a patient taking warfarin. 

The most appropriate management is to proceed \vith 
upper endoscopy without attempting to correct the INR 
with fresh frozen plasma or vitamin K. The characteristic 
gnawing epigastric pain with coffee-ground emesis in an 
older patient points to the diagnosis of bleeding peptic 
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Cl ulcer disease. After initial resuscitation, patients with non
variceal upper gastrointestinal bleeding should undergo an 

CONT. upper endoscopic evaluation within 24 hours of presenta-
tion. Clinical guidelines state that the risk of continued 
bleeding on warfarin therapy must be weighed against the 
risk of stopping anticoagulation. In this hemodynamically 
stable patient with a prosthetic mitral valve, atrial fibrilla
tion, and previous history of a transient ischemic attack, the 
risk of thrombosis following discontinuation of warfarin is 
high, and withholding reversal of anticoagulation is a rea
sonable option. The guidelines fi.trther state that endoscopy 
should not be delayed for anticoagulation reversal unless 
the INR.is supratherapeutic (INR >3.0). This patient's INR 
is not supratherapeutic; therefore, he can undergo upper 
endoscopy promptly. 

Of the remaining options, fresh frozen plasma would 
be the best option for immediate reversal ofiNR. Intra
venous and oral vitamin K have a delayed effect in rever
sal of coagulopathy. However, no reversal agent is neces
sary in this patient who is able to undergo immediate 
endoscopy. 

KEY POINT 

• Upper endoscopy can be perfonned without 
delay in patients with upper gastrointestinal 
bleedfug and a.1 INR less t..;an 3.0. 
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Item 13 Answer: A 

Educational Objective: Manage recently resolved 
acute diverticulitis. 

The most appropriate management strategy is colonoscopy. 
Uncomplicated, acute diverticulitis should be treated for 7 
to 10 days using relatively broad-spectrum antibiotics with 
activity against both anaerobes and gram-negative rods. 
Hospitalization with intravenous antibiotic therapy is nec
essary for patients who cannot tolerate oral intake. After the 
presenting symptoms have improved and oral diet can be 
resumed, transition to oral antibiotic therapy is appropriate. 
Following resolution of acute diverticulitis, the entire col 
orectum should be evaluated to rule out other disorders 
that may mimic cliverticulitis, such as adenocarcinoma or 
Crohn disease . 

Elective segmental colon resection can be considered 
to reduce the risk of recurrent diverticulitis, but the timing 
of prophylactic operative intervention remains somewhat 
controversial. On average, only about one third of patients 
who respond to medical management for their first attack 
of acute diverticulitis will experience a second attack. 
Therefore, in the absence of other high risk factors such as 

young age at onset (<50 years), immunocompromised 
state, or multiple comorbid conditions, elective surgery is 
generally not advised for a single episode of uncomplicated, 
acute diverticulitis. 

Alterations in the peridiverticular microflora may play 
a role in the pathogenesis of acute or chronic diverticular 
inflammation, but existing data are insuffiCient to support 
probiotic therapy as a routine clinical intervention after 
antibiotic therapy is completed. 

KEY POINT - - - · 

• Following resolution ofibtte diverticulitis, the \ 
entire colorectum should be eval·uated with 
colonoscopy to rule out other disorders that 
may mimic diverticulitis, such as adenocarci
noma or Crohn disease. 

Bibliography 
Hemming J, Floch M. Features and management of colonic divertic

ular disease. Curr Gasrroenterol Rep. 2010;12(5):399-407. 
[PMID: 20694839) 

Item 14 Answer: B 

Educational Objective: Diagnose diffuse esopha
geai spasm. 

This patient has diffuse esophageal spasm. His symptoms 
(dysphagia to both solids and liquids) are suggestive of an 
esophageal dysmotility disorder. The differential diagnosis 
includes disorders like achalasia and diffuse esophageal 
spasm. Both may be associated with chest pain. Findings of 
a "corkscrew esophagus" (caused by multiple simultaneous 
contractions) on barium swallow are typical of diffuse 
esophageal spasm. Multiple simultaneous contractions are 
also seen on manometry. Treatment is usually initiated with 
calcium channel blockers. 

On barium radiography, achalasia is characterized by 
esophageal dilatation with the classic "bird's beak" appear
ance distally and the to-and-fro movement of barium (loss 
of peristalsis). 

The cliagnosis of eosinophilic esophagitis is made 
endoscopically and is characterized by multiple rings or 
esophageal strictures and increased mucosal friability, none 
of which are present in this patient. 

A Schatzki ring is characterized by an isolated ring at 
the gastroesophageal junction that causes intermittent dys
phagia. It is usually not associated with chest pain . 

KEY POINT 

• Findings of a "corkscrew esophagus" (caused 
by multiple simultaneous contractions) pn bar
ium swallow are typical ofdiffi.ISe esophageal 
spasm. 
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Item 15 Answer: A 

Educational Objective: Manage dyspepsia and 
heartburn with proton pu.tnp inhibitor therapy. 

The best first-line treatment for this patient is acid suppres
sion with a proton pump inhibitor (PPI). This patient is 
considered to have gastroesophageal reflux disease ( GERD) 
with dyspeptic features. Community studies have shown 
that the majority of patients with dyspepsia who undergo 
upper endoscopy have normal findings. However, the most 
common finding in patients with abnormalities is esophagi
tis. Thus, there are likely a minority of patients with dys
pepsia who actually have atypical symptoms ofGERD. PPI 
therapy is thought.to be superior to H2 blockers for both 
dyspepsia and heartburn. 

Sucralfate does not have a role in the treatment of 
GERD and has no advantage when compared with placebo 
for treatment of functional dyspepsia. 

A test-and-treat strategy for Helicobacter pylori 
would. be appropriate for patients with dyspeptic symp
toms without heartburn or alarm symptoms, and who 
are from an area with' a high prevalence of H. pylori 
infection (>20%). Because this patient also has heart
burn, this approach is incorrect. There has recently been 
some controversy as to whether eradication of H. pylori 
in patients with dyspepsia may increase the risk of 
posteradication GERD, but a recent meta-analysis has 
not shown this to be true. 

An upper endoscopy is incorrect, because this 
patient does not have any alarm features (onset after age 
50 years; anemia; dysphagia; odynophagia; vomiting; 
weight loss; family history of upper gastrointestinal 
malignancy; personal history of peptic ulcer disease, gas
tric surgery, or gastrointestinal malignancy; and abdom
inal mass or lymphadenopathy on examination). The 
diagnostic yield of endoscopy in the absence of these 
findings is very low. 

ICEV POINT . 

• Patients with gastroesophageal reflux disease 
with dyspeptic features should be treated with 
proton pump inhibitor therapy. 

Bibliography 
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CJ item 16 Answer: C 

Educational Objective: Evaluate the source of 
gastrointestinal bleeding with upper endoscopy. 

The most appropriate diagnostic test is upper endoscopy. In 
a patient with suspected upper gastrointestinal bleeding, 
the presenting symptoms can suggest the degree and vol
ume of blood loss. The presence of melena (black, tarry 
stools) suggests an upper gastrointestinal tract source but 

can be associated with loss of as little as 150 to 200 mL of 
blood. Hematemesis of bright red blood is associated with 
ongoing upper gastrointestinal bleeding, whereas hc:ma
tochezia secondary to an upper source is suggestive of brisk 
ongoing bleeding of at least 1000 mL ofblood. Presyncope 
and syncope may occur with hypovolemia secondary to 
bleeding. This patient has hematochezia, significant ane
mia, and hemodynamic instability. His regular use of 
ibuprofen for his arthritis increases the chance of an upper 
gastrointestinal source of bleeding. The absence of blood or 
coffee-ground material in the nasogastric tube aspirate does 
not rule out an upper gastrointestinal bleeding source; 
nasogastric tube placement cari miss up to 15% of actively 
bleeding lesions, especially if no bile is noted on the aspi-

. rate. Therefore, placement of a nasogastric tube when there 
is a high suspicion of upper gastrointestinal bleeding is not 
very helpful and should not guide a decision on whether or 
not to perform upper endoscopy. A brisk upper gastro
intestinal source of bleeding can cause hematochezia and 
can be life threatening if not acted upon early. If an upper 
gastrointestinal source is suspected, urgent upper 
endoscopy should be performed. If the upper endoscopy is 
unrevealing, a rapid lavage and colonoscopy is the next 
step, followed by a tagged red blood cell scan if no source 
is found. 

Video capsule endoscopy is reserved for persistent 
occult (or overt) gastrointestinal bleeding without an iden
tified upper or lower gastrointestinal source. 

KEY POINT · 

• If an upper ·gastrofu.testinal source of bleeding 
is suspected in a patient with hematochezia, 
upper endoscopy is the inoSt appropriate diag
nostic procedure. 
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Item 17 Answer: B 

Educational Objective: Treat new-onset Crohn 
disease. 

The most appropriate treatment is an anti-tumor necro
sis factor (anti-TNF) agent such as infliximab. This 
patient has moderately to severely active Crohn ileitis 
associated with weight loss and significant symptoms. 
The SONIC study showed better clinical outcomes when 
patients with recently diagnosed moderate to severe 
Crohn disease were treated aggressively with anti-TNF 
therapy with or without an immunomodulator such as 
azathioprine or 6-mercaptopurine. Anti-TNF therapy 
alone was superior to azathioprine monotherapy, and the 
combination of these two agents resulted in the highest 
rates of remission and mucosal healing. The decision to use 
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thiopurine or anti-TNF monotherapy versus combination 
therapy is based on an individual patient's severity of symp
toms and risk factors for developing complications of their 
disease balanced against the potential side effects of these 
treatments. An alternative to the immediate use of anti
TNF therapy is the simultaneous initiation of an 
immunomodulator and corticosteroids with a goal to taper 
off of corticosteroids within 3 months. If symptoms are not 
completely controlled after stopping the corticosteroids, 
then an anti-TNF agent could be added at that time. 

Antibiotics are effective in the treatment of abscess and 
wound infections associated with inflammatory bowel dis
eases, but their efficacy as primary treatment for Crohn dis
ease and ulcerative colitis is not well established. 

Because Crohn disease is a transmural disease, the 5-
aminosalicylic acid agents have not proved to be as effica
cious as they are in ulcerative colitis. They are often used in 
the treatment of mild disease but are ineffective in moder
ate to severe disease. 

Corticosteroid therapy on its own may help improve 
initial symptoms, but the majority of patients will also 
require maintenance therapy with an immunosuppressant 
medication to avoid becoming corticosteroid dependent. 
More aggressive use of anti-TNF agents with an 
immunomodulator results in higher rates of remission and 
mucosal healing compared with initial treatment with 
corticosteroids. 1 

Surgical evaluation would be important if there was 
concern for perforation, abscess, obstruction~ or meqically 
refractory disease, but it would not be the appropriate next 
step in this patient's management. 

KEY POINT · 

a The most effective treatment for patients with 
recently diagnosed moderately to severely active 
Crohn disease is anti-tumor necrosis factor 
therapy with or without an. iirummo.modulator 
such as azathioprine or 6-mercaptopurine. 
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r:::::J Item 18 Answer: C 

Educational Objective : Treat severe alcoholic 
hepatitis. 

The most appropriate additional treatment is pentoxi
f)rllinc. Assessment of the severity of acute alcoholic hepati
tis is important because, in addition to abstinence from 
alcohol and nutritional therapy, pharmacologic therapy 
may be beneficial. Severe alcoholic hepatitis is defined by 
a Maddrey discriminant function (MDF) score of 32 or 
greater. For these patients, a significant increase in short
term survival has been demonstrated with systemic 

iiB 

corticosteroids compared with placebo or supportive care 
(85% versus 65%). However, systemic corticosteroids such 
as prednisolone are contraindicated in the presence of 
gastrointestinal bleeding, kidney failure, or active infection 
such as spontaneous bacterial peritonitis, which is present 
in this patient. In addition to abstinence from alcohol and 
efforts to improve nutrition, patients with severe alcoholic 
hepatitis may benefit from pentoxifylline if corticosteroid 
therapy is contraindicated. 

Dmgs such as infliximab and etanercept have been 
studied for use in patients with moderate to severe alcoholic 
hepatitis, but both agents have been associated with' 
increased mortality compared with systemic corticosteroid 
therapy or supportive care. Therefore, they are not cur
rently recommended for use in clinical practice. 

KEY POINT ' · 

• In addition to abstinence from alcohol and 
efforts to improve nutrition, patients with 
severe alcoholic hepatitis (Maddrey discrimi
nant function score ~32) may benefit from pen
toxifylline if corticOsteroid therapy is con
traindicated. 

Bibliography 
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Item 19 Answer: D CJ 
Educational Objective: Manage a high-risk peptic 
ulcer after endoscopic treatment. 

For this patient with a high-risk lesion on upper 
endoscopy, it is appropriate to observe him in the hospi
tal for at least 72 hours. Peptic ulcer disease is graded 
based upon the endoscopic appearance according to the 
Forrest classification, which ranges from grade lA to III. 
High-risk lesions or stigmata are peptic ulcers with pul
satile bleeding (IA); oozing blood (IB); a nonbleeding 
visible vessel (IIA), also called a pigmented protuberance; 
or an adherent clot (IJB). High-risk stigmata constitute 
approximately one third to one half of bleeding peptic 
ulcers seen on upper endoscopy. The risk of rebleeding is 
highest for Forrest grade I and II lesions (20% to 50% 
without endoscopic treatment) . The risk of rebleeding is 
lowest for peptic ulcers with a flat pigmented spot (IIC) 
or a clean ulcer base (III ). This patient has a high-risk 
lesion that was treated endoscopically. The risk of rebleed
ing is highest in the first 72 hours following treatment. 
Furthermore, it takes about 72 hours for an endoscopi
cally treated high-risk peptic ulcer to become a low-risk 
peptic ulcer. Therefore, hospitalization for at least 72 
hours is the correct answer, and shorter intervals of 12, 
24, and 48 hours are incorrect. 
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KEV POINT 

• Patients with high-risk peptic ulcers (active 
bleeding or a visible vessel in an ulcer base) 
require hospitalization for at least 72 hours 
after endoscopic therapy. 
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·- '; C]ltem 20 Answer: A · 
. ~ Educational Objective: Manage obscure gastro-

} : intestinal bleeding associated with aortic stenosis. 

';_ 

---, l 

The most appropriate treatment is aortic valve replacement. 
Heyde syndrome is the combination of bleeding angioec
tasias in patients with aortic stenosis. This association is 
attributed to mechanical disruption of von Willebrand 
inultiffiers dUring nonlamiriar flowthrouib a critically nar-
rowed aortic valve~ The deficiency of von Willebrand factor 
is directly related to the severity of the aortic stenosis, as 
measured by the mean transvalvular gradient. The destruc
tion ofthe von ·wmebrand multimers can lead to anemia 
and bleeding from mucosal angioectasias. The best treat
ment for this condition is operative aortic valve replace
ment. In most patients with aortic stenosis and angioec
tasias, bleeding improves after aortic valve replacement. 

Localized endoscopic treatment of angioectasias 
would not be optimal because it is very difficult to control 
bleeding from multiple angioectasias endoscopically. Tn 
addition, the underlying cause of disease would not be 
addressed. 

Gastric acidity has no impact on bleeding from 
mucosal angioectasias, and a proton pump inhibitor would 
do nothing to reduce the destruction of von Wille brand 
factor by a stenotic aortic valve. Therefore, therapy with a 
proton pump inhibitor would not be an effective therapy 
for this problem. 

Although conjugated estrogens have been used for 
systemic treatment of refractory angioectasias and as treat
ment for congenital von Willcbrand disease, Lhey would 
not be first-line therapy in this situation. The best 
approach would be to improve this patient's cardiac status 
and reduce the risk of gastrointestinal bleeding with aortic 
valve replacement. 

KEY POINT 

• In patients with angioectasias associated with 
aortic Stenosis (Heyde syndrome), operative 
aortic valve replacement is usually successful in 
preventing further gastrointestinal bleeding. 
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Item 21 Answer: C 
Educational Objective: Manage endoscopic sur~ 
vdllance for ampullary adenocarcinoma in a patient 
with familial adenomatous polyposis. 

The most appropriate surveillance procedure is upper 
endoscopy. Familial adenomatous polyposis (FAP) syn
drome not only is associated with a very high risk of 
colon cancer, but there is a significantly increased risk for 
malignancy of the biliary ampulla. Therefore, in patknts 
with a history ofFAP, a strict long-term endoscopic sur
veillance protocol of the duodenum is indicated. -1. 

Patients with ampullary cancer typically have a 5-year 
survival rate of 45%, which is a better pr.ognosis than 
cancer of the common bile duct ( cholarigiocarcinoma). 
Treatment of.ampullary cancer typically is with pancre
aticoduodenectomy. 

Although ampullary adenocarcinoma can result in 
biliary obstruction and bile duct dilatation, ultrasound is 
not indicated as a screening strategy for ampullary can
cer because it lacks sufficient sensitivity. Centers that 
offer endoscopic ultrasound sometimes employ this pro
cedure to diagnos~ and stage ampullary adenomas and 
adenocarciilomas. 

The development of ampullary carcinoma can result in 
obstructive jaun<i~ce an~ elevated hepatic aminotrans
ferases, but the goal of sur\reillance for amptiilary adeno
carcinoma is to diagnose impemi~ng adenocarcinoma 
before it results in abnormal liver chemistry testS; therefore, 
serial monitoring of aminotiansferases for the purpose of 
surveillance is not indicated. 

KEV POINT 

• Ampullary adenocarcinoma is a rare cancer that 
occurs most often in hereditary polyposis syn
dromes such as familial adenomatous polyposis 
or Peutz-J eghers syndrome; patients with these 
syndromes should undergo regular surveillance 
endoscopy. 
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Item 22 Answer: E 
Educational Objective: Manage an asymptomatic 
pancreatic pseudocyst following acute pancreatitis. 

This patient requires no fi.1rther diagnostic testing or ther
apy. She has an asymptomatic pancreatic pseudocyst that 
developed as a result of her acute pancreatitis 8 weeks ear
lier. Pancreatic pseudocysts (cysts of pancreatic juice that 
have a fibrous , nonepitheliallining that occurs around the 
gland) are the most common complication of acute pan
creatitis. The cysts generally take at least 4 weeks to form, 
often resolve spontaneously, and are asymptomatic; they 
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may, however, cause pain or obstruction by pressing against 
other organs. Because this patient did not have a fluid col
lection at the time ofinitial presentation, the collection is a 
result of the pancreatitis and not a cause. She requires no 
further testing or therapy because she is currendy asymp
tomatic, and it is very likely that the pseudocyst will resolve 
spontaneously. 

Endoscopic ultrasonography (EUS) is used to evaluate 
cystic lesions· of the pancreas. Several criteria can be used to 
identify a mucinous cystic lesion that requires removal, 
including the presence of septation, echogenic mucin, or a 
mass. In this patient, EUS is not necessary because there is 
no concern about a mucinous cystic lesion. 

Magnetic resonance cholangiopancreatography 
(MRCP} is a noninvasive technique for imaging the bile 
ducts and the pancreatic duct. In a patient with a pancre
atic pseudocyst, MRCP might be useful to determine if the 
cyst is connected to the biliary tree. However, in this 
patient, MRCP is not necessary because the CT scan does 
not document a connection between the lesion and the 
main pancreatic duct. 

Percutaneous or surgical drainage is not indicated at 
this time because the patient is asymptomatic. Drainage 
would be advised only if the patient developed symptoms 
such as pain, fever, or anorexia. 

KEY POINT 

• Asymptomatic pancreatic pseudocysts following 
acute pancreatitis typically resolve sponta~ 
neously and do not require treatnierit~ 
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Item 23 Answer: A 

Educational Objective: Diagnose new-onset 
ascites. 

The most appropriate diagnostic test to perform next is 
echocardiography. Clinical practice guidelines recom
mend that all patients with new-onset ascites undergo 
diagnostic paracentesis. The serum-ascites albumin gradi
ent (SAA.G) is an efficient and highly accurate test to cat
egorize the cause of ascites. The SAAG is calculated by 
subtracting the ascitic fluid albumin concentration from 
the serum albumin concentration. If the SAAG is 1.1 
g/dL (11 g/L) or greater, then portal hypertension is the 
cause of ascites in up to 97% of suspected cases. When the 
SAAG is less than 1.1 g/ dL ( 11 g/L ), the cause of ascites 
is very likely to be unrelated to portal hypertension. A 
SAAG value of 1.1 g/ dL ( 11 g/L) or greater with a total 
protein level greater than 2.5 g/dL (25 g/L) indicates 
cardiac disease, such as right ventricular failure or con
strictive pericarditis. This patient has an ascites fluid total 
protein greater than 2.5 g/dL (25 g/L) and a SAAG 

value of 1.3 g/dL (13 g/L) without evidence of cirrho
sis by laboratory and imaging studies. The next best test 
to order is an echocardiogram. 

Hepatic venous pressure gradient measurement and 
transjugular liver biopsy would be indicated if the echocar
diogram was negative. In up to l 0% of patients, ascites may 
be caused by noncirrhotic or idiopathic portal hyperten
sion, and a liver biopsy is usually required to confirm or 
exclude this dia'gnosis. 

Serum CA-125 levels can be elevated in patients with 
ascites from any cause. However, regular testing is not rec-, 
ommended unless there is suspicion for an underlying( 
gynecologic malignancy in female patients. 

Nephrotic syndrome is uncommon in a patient with a 
SAAG of l.l gj dL ( ll g/L) or greater; therefore, a 24-
hour urine collection for total protein is not recommended. 
Additiorlally, a normal urinalysis would argue against 
nephrotic syndrome. 

_I{E_y_ p_QJNT .. ---------- . ------·- - -

• A serum-ascites albumin gradient value of 1.1 
gjdL (U g/L) or greater with total ascites 
protein greater than 2.5 g/dL (2~ g/L) is 
indicative of cardiac disease, such as heart fail~ 
ure or constrictive pericarditis. 
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item 24 Answer: A 

Educational Objective: Diagnose hepatocellular 
carcinoma. 

The most appropriate next diagnostic test is a contrast
enhanced abdominal CT. Hepatocellular carcinoma 
(HCC) usually develops in patients with advanced chronic 
liver disease; however, patients with hepatitis B may develop 
HCC in the absence of advanced liver disease. HCCs derive 
their blood supply through neovascularization, whereby 
the cancer develops a new blood supply fed through small 
branches of the hepatic artery. It is this characteristic vas
cular supply that helps identifY potential cancers on con
trast-enhanced imaging, such as triple-phase CT and 
gadolinium MRI. Although t.hese modalities tend to be 
better at identifying HCC than ultrasonography, the cur
rent screening guidelines for HCC recommend ultra
sonography every 6 to 12 months. 

The diagnosis ofHCC can be made using noninvasive 
radiologic criteria in patients with cirrhosis. Multiple stud
ies have documented the high sensitivity and specificity of 
CT and MRI for HCC in patients with cirrhosis with 
lesions 2 em or larger in djameter. If CT and MRI radio
logic criteria are typical of H CC, a biopsy is not necessary 
and the lesion should be treated as HCC. 
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Repeat ultrasound at 6 months is within the recom
mended surveillance interval of 6 to 12 months for patients 
with no liver masses on a previous ultrasound; it is not the . 
correct diagnostic test in a patient with a liver lesion that is 
between l and 2 em . 

Serum carcinoembryonic antigen ( CEA) levels are not 
clinically useful in the diagnosis ofHCC. 

KEY POINT 

• In patients with chronic hepatitis B infection or 
cirrhosis and a positive screening abdominal 
ultrasound for hepatocellular carcinoma, triple
phase Cf or gadolinium MRI is the most 
appropriate next diagnostic test. 
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Item 25 Answer: C 

Educational Objective: Manage gastroesophageal 
reflux disease that does not respond to an empiric 
trial of proton pump inhibitor therapy. 

This patient should undergo endoscopy. Her symptoms 
suggest gastroesophageal reflux disease ( GERD) and there 
has been no response to empiric trials of high-dose proton 
pump inhibitors (PPis) for an adequate period of time (8-
12 weeks). Further evaluation with endoscopy is required 
in patients with symptoms of weight loss, dysphagia, 
odynophagia, bleeding, or anemia and in men with long
standing symptoms (>5 years) or symptoms that are 
refractory to acid-suppression therapy. Tills patient has 
intermittent dysphagia for solid food, and her symptoms 
appear to be refractory to PPI therapy; she should there
fore undergo endoscopy to explore complications and 
alternative diagnoses such as eosinophilic esophagitis, stric
ture, malignancy, and achalasia. 

PPis are much more effective in healing esophagitis 
(particularly severe esophagitis) compared with H2 block
ers. Adding H2 blockers w maximal PPI therapy does not 
result in a meaningful increase in acid blockade. Therefore, 
an additional dose of an H2 blocker is unlikely to produce 
relief for patients who continue to have heartburn after 
6 weeks of treatment with a PPI. 

Ambulatory esophageal pH monitoring is most com
monly used to confirm GERD in patients with persistent 
symptoms despite maximal medical therapy and an unre
vealing endoscopy study (no evidence of reflux-induced 
esophagitis or Barrett esophagus). However, in this patient 
with persistent symptoms and intermittent dysphagia, 
endoscopy is the most appropriate next diagnostic test to 
assess for evidence of reflux-induced complications. If 

Answers and Critiques · 

endoscopy is unrevealing, ambulatory pH monitoring 
should be considered. 

Persistent or recurrent symptoms despite maximal 
medical therapy for GERD are indications for antireflux 
surgery such as fundoplication. However, before consider
ation of antireflux surgery, this patient should undergo 
endoscopy (to confirm the presence of esophagitis and to 
eliminate the possibility of ap. alternative diagnpsis) and 
possibly ambulatory pH recording (to document contin
ued acid reflux while taking maximal doses of a PPI). 

KEY POINT 

• Patients with suspected gastroesophageal reflux . . . 
disease whose symptoms do not respond to an 
empiric trial of proton pump inhibitor therapy 
should undergo endoscopy to assess for alterna
tive diagnoses. 
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Item 26 Answer: D 

Educational Objective: Manage acute uncompli
cated diverticulitis. 

The m9st appropriate management strate.gy for this patient 
with acute diverticulitis is oral antibiotic therapy with 
metronidazole and ciprofloxacin. Diverticulitis results from 
obstruction at the diverticulum neck by fecal matter, lead
ing to mucus and bacterial overgrowth. Left lower quad
rant pain is the most common clinical manifestation, often 
accompanied by fever. Other symptoms may include nau
sea, vomiting, and anorexia. More than half of patients with 
diverticulitis have leukocytosis. Diverticulitis is diagnosed 
based on history and physical examination, but imaging is 
often helpful when the diagnosis is unclear or when com
plications are suspected. Oral antibiotic therapy \vith agents 
that are effective against anaerobes and gram-negative rods 
is a reasonable option for immunocompetent patients with 
isolated, uncomplicated acute diverticulitis who are able to 
tolerate oral intake. 

Lower endoscopy should be avoided in the acute set
ting because air insufflation may increase the risk for perfo
ration. After resolution, however, patients who have not 
had a recent colonoscopy should undergo the procedure to 
rule out malignancy. 

CT-guided percutaneous drainage can be considered 
for patients who have a large (~4 em) peridiverticular 
abscess to hasten recovery and convert surgical intervention 
from emergent to elective, thereby increasing the likelihood 
of a one-stage procedure. 

Hospitalization and intravenous antibiotics are gener
ally reserved for patients with evidence of peritonitis, those 
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Answers and Critiques 
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with significant comorbidities, or those who cannot toler
ate oral intake. 

Stirgical consultation can be considered for acute 
diverticulitis that is unresponsive to antibiotic therapy, 
complicated diverticulitis (associated with abscess, · fistula, 
obstruction, peritonitis, or stricture), recurrent diverticuli
tis, or smoldering diverticulitis; 

K-E-V-P.O I N-T- ------ ---- ---

• Oral ~tibiorlc ther~py with agents that ;u;e 
effective against ana!!f()hes and gralll-n~gaqve · 
rodS·is a reasonable option for irnrnunOtompe
tent patients with isolated, uncomplicated acute 
diverticulitis who are able to tolerate oral 
intake. 
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ltem27 Ans1(Ve.r.: B 
Educational Objective: Diagnose hepatopul
monary syndrome. 

The most likely diagnosis is hepatopulmonary syndrome 
(HPS). riPS is characterized by arterial hypoxemia from 
pulmonary vascular dilatation in the setting of portal hypcr
teosion. Most cases of HPS are associated with cirrhosis 
but noocirrhotic causes of portal hypertension can also 
exist. Dyspnea on exertion or rest is the hallmark symptom 
ofHPS, and some patients have platypnea (worsening dys
pm:a when moving from the supine to upright position). 
Chest radiograph is frequently nonspecific, but hyp xemia 

o arterial blood gas ~estin g is common, with a Po2 ofless 
than 70 mm Hg (9.3 kPa) (breathing ambient air) in symp
tomati patients. Contrast-enhanced transthoracic echocar
diography with agitated saline is the most efficient method 
to detect HPS. Microbubbles in the left atrium within three 
to six cardiac cycles indicate the presence of an abnormally 
dilated vascular bed. Currently, liver transplantation is the 
only successful treatment. 

Although patients with cirrhosis commonly have 
reduced physical strength and function, dcconditioning is 
not associated with hypoxemia. 

This patient's symptoms, physical examination find· 
ings, electrocardiogram, and echocardiogram do not sug
gest ischemic heart disease, and myocardial blood flow is 
unaffected by HPS. 

Portopulmonary hypertension (POPH) refers to the 
development of pulmonary arterial hypertension in patients 
with portal hypertension . Right heart catheterization is 
required to make a diagnosis ofPOPH. However, POPH 
is rarely associated with moderate to severe arterial hypox
emia, and this patient's estimated normal right ventricular 
systolic pressure on echocardiography makes this diagnosis 
unlikely. 
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.KEY POINT 

• H.;q>.l1t2.Pt:*-n~n,:uy ~dro~e ~ho.wd be ~us
pected in patients with dyspnea, cirrhosis, and a 
Po2 less than 70 mm Hg (9.3 kPa). 
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Item 28 Answer: C 

Educational Objective: Manage a· type I gastric 
carcinoid tumor. 

The most appropriate management strategy is to repeat 
endoscopy in 6 months. Gastric carcinoid tumors are often 
identified as incidental findings during evaluation for non
specific gastrointestinal symptoms and signs. Three gastric 
carcinoid subtypes are recognized. Type I gastric carcinoid 
tumors, which occur in the setting of chronic atrophic gas
tritis (as described in this. patient), are the most common 
subtype and account for approximately 65% of these 
lesions. Type I gastric carcinoids can be single or multifo
cal tumoi:s . .Lesions less than or equal i:o 2 em in diameter 
typically have an indolent natural history; metastases occur 
rarely and the 5-year survival rate exceeds 95%. For this 
patient, endoscopic removal of the nodules followed by 
regular endoscopic surveillance (every 6 to 12 months for 
at least 3 years) is the preferred management strategy. 

Antrectomy can be performed to reduce G-cell mass 
and lower serum gastrin concentration, which is thought 
to stimulate the growth of type I gastric carcinoid tumors. 
However, this procedure is generally recommended for 
numerous (;:::5) and/or larger tumors than those described 
in this patient. 

Octreotide therapy is most often used for symptom 
control of flushing and diarrhea in patients with carcinoid 
syndrome, particularly for type II tumors that arise in the 
setting of Zollinger-Ellison syndrome or multiple 
endocrine neoplasia type l. Octreotide inhibits the hor
mone secretion of a variety of tumors, including carcinoid, 
insulinomas, and gastrinomas, by binding to somatostatin 
receptors. 

Total gastrectomy is usually reserved for patients with 
type III, or sporadic, gastri arcinoid tumors. Type III 
lesions (which account for approximately 20% of gastric car
cinoids) are associated wi th normal serum gastrin levels and 
have a relatively unfavorable prognosis, justifying aggressive 
surgical intervention. 

KEY POINT · 

e Patients with small (~2 em) type I gastric car
cinoid tumors should be followed with endo
scopic surveillance every 6 to 12 months for 
at least 3 years after initial endoscopic 
removaL 
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Item 29 Answer: D 

Educational Objective: Manage a flare of ulcera
tive colitis with testing for Clostridium diffkile. 

The most appropriate diagnostic test is stool studies for 
Clostridium difficile. C. difficile has become a common 
problem in patients with inflammatory bowel disease, and 
it has a high associated morbidity and mortality. Although 
the typical clinical scenario for C. dijficile colitis is an older 
hospitalized or institutionalized patient with recent antibi
otic use, outpatient C. difficile infection in young people 
without recent antibiotic use is being described more fre
quently. Rapid identification is essential to initiate proper 
antibiotic therapy and to minimize immune suppression 
during treatment. A classic associated finding is leukocy
tosis, which can be quite marked. The most serious asso
ciated complication is toxic megacolon, which can be 
assessed with plain abdominal films. Standard treatment is 
with oral metronidazole; however, oral vancomycin is 
becoming more frequently recommended for patients 
with inflammatory bowel disease owing to better clinical 
response and the patient's already compromised colon. 
Intravenous metronidazole or vancomycin ·retention ene
mas can also be effective if oral intake is not possible. 
Stool should also be tested for routine enteric pathogens 
and parasitic infections, because these can mimic or exac
erbate a flare of ulcerative colitis and should be appropri
ately treated. 

CT would be recommended in a patient with increas
ing abdominal pain and distention, rebound tenderness, 
and hypoactive bowel sounds to evaluate for toxic mega
colon or perforation. However, these symptoms are not 
present in this patient. 

Colonoscopy is an appropriate second-line evaluation 
i[ Li1c fJalient Joes not respond ro appropriate therapy for 
C. difficile, another infection, or a flare of ulcerative colitis. 
It is not avery good first line evaluation owing to its inva
sive nature, the time required to receive biopsy results, and 
the frequent lack of pseudomembranes during a C. difficile 
infection in the setting of inflammatory bowel disease. 
Superimposed cytomegalovirus infection should be consid
ered in patients on long-standing corticosteroid therapy, 
and i.n this case colonoscopy could be beneficial to obtain 
biopsy specimens. 

Patients with inflammatory bowel disease have an 

increased rate of cholelithiasis, but this patient's symptoms 
are not consistent with gallstone disease and a right upper 

quadrant ultrasound would not be helpful. 

Answers and Critiques . 

KEY POINT 

• Clottridium difficile has become a common 
problem in patients with inflammatory bowel 
disease; patients with disease flares should 
undergo stool studies for routine enteric 
pathogens, ova and parasites, and C. difficile. 
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Item 30 Answer: E 

Educational Objective: Manage vaccination in an 
imlmmosuppressed patient with inflammatory bowel 
disease. 

Varicella vaccination is contraindicated in this patient. 
Varicella vaccine ~s a live-virus vaccine; live-virus vaccines 
are generally contraindicated for immunocompromised 
patients. Other live vaccines include yellow fever, 
intranasal influenza, measles-mumps-rubella, bacillus 
Calmette-Guerin, and oral typhoid. Patients with inflam
matory bowel disease (IBD) are considered immunosup
pressed if they have significant protein-calorie malnutri
tion or are receiving corticosteroids (equivalent of 
prednisone 20 mg/ d or higher); effective doses of 
6-mercaptopurine, azathioprine, or methotrexate; 
anti-tumor necrosis factor (anti-TNF) therapy; or natal
izumab. If patients have not had varicella infection or 
vaccination, they should ideally be vaccinated before ini
tiating immunosuppression. 

Reactivation of hepatitis B has been reported dur
ing treatment with anti-TNF therapy, so patients should 
be offered hepatitis B vaccination if they are not already 
immune. Women with IBD between the ages of 9 and 
26 years should be offered vaccination for human papil
lomavirus (HPV), because immunosuppressed patients 
appear to be at higher risk for HPV infection and 
abnormal Pap smears. Pneumococcal vaccination is rec
ommended for all immunosuppressed patients with a 
single revaccination if 5 or more years have passed since 
the first dose. Trivalent inactivated influenza vaccination 
is recommended annually. Pneumococcal, inactivated 
influenza, HPV, and hepatitis B vaccinations have been 
shown to be safe and effective in immunosuppressed 
patients with IBD. 

KEY POINT · · --

• Live-virus vaccines such as varicella are gener
ally contraindicated for irrununocompromised 
patients with inflammatory bowel disease. 
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Item 31 Answer: A 
Educational Objective: Manage colorectal cancer 
screening fu a patienfwith a positive fecal occUlt 
blood test. 

The most appropriC\te management strategy is colonoscopy 
now. When performed correctly, guaiac fecal occult blood 
testing (gFOBT) is an effective screening test for colorectal 
cancer; proper performance requires a dedicated clinician 
and a motivated patient. The test is inexpensive, noninva
sive, generally acceptable to patients, and can detect bleed
ing anywhere in the colon. Occult blood is detected by 
either gFOBT or fecal immunochemical test (FIT). If per
formed correctly, gFOBT has been show!) t~ reduce col
orectal cancer-related mortality by up to 33%. This patient 
meets criteria for average-risk colorectal cancer screening, 
so high-sensitivity gFOBT is an acceptable choice for the 
initial assessment. Single-sample gFOBT of a stool speci
men collected following digital rectal examination is not 
adequate tor colorectal cancer screening, but this prac*e 
was reported by nearly 25% ofinternists in a recent national 
survey; For any positive screening gFOBT result, 
colonoscopy is the indicated diagnostic' test. 

Immediate retesting with gFOBT does not provide 
useful diagnostic information, because a negative result is 
insufficient to exclude clinically relevant pathology. Repeat 
fecal occult blood testing in l year, by either gFOBT or 
FIT, is a similarly insensitive follow-up strategy. 

Flexible sigmoidoscopy permits structural evaluation 
of the distal colorectum but would miss a bleeding source 
located proximal to the splenic flexure . It is therefore not 
the most appropriate test fur this patient. 

KEY POINT · 

• Colonoscopy should be performed in any 
patient with a single positive screening guaiac 
fecal occult blood test. 
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Item 32 Answer: B 

Educational Objective: Treat chronic hepatitis C 
infection. 

In this patient with chronic hepatitis C virus (HCV) infection 
and advanced fibrosis, antiviral tJ1erapy \\~tJ1 peginterferon and 
ribavirin is indicated. Chronic HCV infection is often pro
gressive and may result in cirrhosis and hepatocellular carci
noma. Effective therapy for active H CV infection can delay or 
prevent these complications. The best available therapy for 

·----·----·-·--· ·---··- .. .. - _., ____ _ 
chronic hepatitis C is the combination of peginterferon and 
ribavirin, as well as an NS3/4A protease inhibitor if the 
patient ·has. genotype 1 hepatitis C. The ideal candidate for 
therapy is the patient with detectable virus, some indication of 
heparic inflammation ( ekvate.d liver chemistry tests or inflam
mation on the biopsy), and no contraindication to therapy 
( decompen~ateu liver disease [ascites, hepatic encephalopathy, 
jaWldiceJ, pregnancy, severe psychiatric disease, or severe pre
existing cytopenias). The goal of therapy is to achieve a sus· 
tained virologic response, which is defined as undetectable 
HCV beyond 6 months after the end of treatment. Anrivirnl 
therapy for hepatitis C is a.mciated with significant morbid- l 
ity; therefore, careful consideration should be made regarding 
which patients are candidates for antiviral therapy. 

Extrahepatic manifestations of chronic HCV infection 
include hematologic conditions (mixed cryoglobulinemia 
lymphoma), skin diseases, autoimmune diseases (thyroidi
tis), and kidney disease. Some of these conditions may ben
efit from corticosteroid and antiviral therapy, but this 
patient has no indication for corticosteroid therapy. 
Corticosteroid therapy results in increased viral replication 
and shorild riot be given to patients with hepacltis ·c unless 
there is.a defined indication for corticosteroids. 

Liver transplantation is performed when patients with 
hepatitis C develop decompensated cirrhosis. Tllis patient 
has good liver function without signs or symptoms of liver 
decompensation; therefore, referral for liver transplantation 
is not warranted at this time. 

Repeating the liver biopsy in 6 months will provide no 
additional information that will be helpful in this patient's 
management. 

Serial monitoring of aminotransferases without con
sideration of antiviral therapy is not appropriate because this 
patient has advanced fibrosis . Although the overall risk of 
developing cirrhosis from hepatitis C is up to 25%, one of 
the risk factors for progression to cirrhosis is advanced 
fibrosis . Therefore, this patient's lack of established cirrho
sis should not be reassuring that cirrhosis will not develop. 

-KEY POINT 
~ - . -

• The best available therapy for chronic hepatitis 
C is the combination of peginterferon and 
ribavirin, with the addition of an NS3/4A pro
tease inhibitor for genotype 1 hepatitis C virus. 
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Item 33 Answer: C 

Educational Objective: Treat infectious esophagi
tis caused by cytomegalovirus. 

This patient's findings are consistent with cytomegalovirus 
( CMV) infectious esophagiris, which should be treated 
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rrl with intravenous ganciclovir. The differential diagnosis of 
L&l odynophagia (painful swallowing) includes infectious 
com. esophagitis (caused by CMV or herpes simplex virus 

[HSV]) or pill-induced esophagitis (associated with tetra
cycline, iron sulfate, bisphosphonates, potassi~m, NSAIDs, 
and quipidine). Infectious esophagitis caused by CMV is 
diagnosed by the finding of isolated, deep ulcers on 
endoscopy and typical CMV inclusion bodies on biopsy. 

Acyclovir is used for treatment of HSV infection. 
Infectious esophagitis caused by HSV is characterized by 
multiple superficial ulcers on endoscopy and ground-glass 
nuclei with multinucleated giant cells on histology, with 
biopsies positive for HSV by polymerase chain reaction or 
viral culture. Because this patient has CMV infection, acy
clovir is not appropriate. 

fluconazole is used in the treatment of Candida 
esophagitis, which usually presents with dysphagia and is 
characterized on endoscopy by curdy white deposits that 
adhere to the mucosa. These findings are not present in this 
patient. 

Swallowed aerosolized fluticasone would not be used 
for the treatment of infectious esophagitis and would be 
more appropriate in patients with eosinophilic esophagitis. 

KEY POINT 

• Intravenous ganciclovir is the approprlate treat
ment for infectiouS esophagitis caused by 
cytomegalovirus. 
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CJ item 34 Answer: B 

Educational Objective: Manage toxic megacolon 
in a patient with ulcerative colitis. 

l 

.I 

The most appropriate management is immediate surgery. 
Most patients with toxic megacolon related to ulcerative 
colitis have at least l week of bloody diarrhea symptoms 
that are unresponsive to medical therapy. On examination, 
patients have tachycardia, fever, hypotension, decreased or 
absent bowel sounds, and lower abdominal distention and 
tenderness, often with peritoneal signs. On plain film radi
ography, the transverse colon is most affected, with dilata
tion exceeding 6 em. This patient has toxic megacolon 
based on the clinical history, examination findings, and 
imaging studies. Toxic megacolon is the most severe com
plication associated with ulcerative colitis; it is associated 
with a 40% mortality rate in patients undergoing emergency 
colectomy after a perforation has occurred (compared with 
2% without a perforation). About 50% of patients with toxic 
megacolon may improve with mectical therapy (bowel rest, 
intravenous corticosteroids, antibiotics, and fluids); how
ever, progressive abdominal distention and tenderness with 

Answers and Critiques 

hemodynamic instability are indications for immediate 
surgery. 

A CT scan could filrther identity the extent of colonic 
dilatation and wall thickening as well as possible abscess for
mation or microperforation, but this would not change the 
required management of this patient. 

Infliximab is a good treatment for flares of ulcerative 
colitis, but it is not an effective therapy for toxic megacolon 
and would not be indicated in this patient. 

Intravenous hydrocortisone would be a good choice 
for an ulcerative colitis flare or possibly toXic megacolon, 
but only if the patient was clinically stable. 

ICEY POINT . 

• Toxic megacolon is the most severe complica
tion associated with ulcerative colitis; progres
sive abdominal distention and tenderness with 
hemodynamic instability are indications for 
immediate surgery. 
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Item 35 Answer: B 

Educational Objective: Treat autoimmune pan
creatitis. 

This patient has autoimmune pancreatitis (ALP) and 
should receive corticosteroids. Painless jaundice in the 
context of a diffusely enlarged pancrea.~ with a narrowed 
pancreatic duct is the hallmark of this condition. Endo
scopic ultrasound and CT scan have ruled out a pancreatic 
mass and he has a normal CA 19-9 level, both of which 
help exclude pancreatic cancer as the cause of this patient's 
findings. Elevated serum concentrations of IgG4 are 
highly suggestive of AlP but may also occur in association 
with pancreatic cancer. A trial of corticosteroids is indi
cated to treat AlP. A biopsy typically would not be per
formed because it would put the patient at risk for com
plications such as pancreatitis and ductal injury. Patients 
typically are given a 3- to 4-month course of treatment and 
then undergo cross-sectional imaging to determine reso
lution of pancreatic inflammation. Failure to identifY 
improvement on follow-up imaging is cause to consider an 
alternative diagnosis. For patients who do not respond to 
corticosteroids or who relapse when corticosteroids are 
withdrawn, a trial of immunomoclnlatory rhr.r;~py (for 
example, azathioprine) is indicated. 

Broad-spectrum antibiotics may be indicated in 
patients with ascending cholangitis or infected pancreatic 
necrosis, but the patient is not sufficiently ill or febrile to 
consider these diagnoses. Antibiotics are not effective in 
treating AlP. 

Many but not all biliary sttictures associated with 
AlP respond to corticosteroid therapy. For those that do 
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respond, an invasive procedure like endoscopic retro
grade biliary cholangiopancrearography widt biliary stent 
pl'<l.cement can be avoided. The best course of action for 
this patient is a trial of corticosteroids with clinical fol
low-up and reimaging to assess for resolution of the bil
iary stricture. 

A resection procedure such as pancreaticoduodenec
tomy is not indicated for treatment of this autoimmune 
inflammatory disease. 

ltEV POINT 

• Corticosteroids are the cornerstone of treat
ment for autoimmune pancreatitis. 
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Item 36 Answer: B 

Educational Objective: Evaluate obscure gastro
intestfu.al bteeding. 

The next diagnostic step is to repeat the upper endoscopy. 
The sources of gastrointestinal bleeding may not be readily 
identified at the time of the initial endoscopy for various 
reasons. Lesions may bleed intermittently. Volume con
traction or a low hemoglobin concentration may alter tlte 
appearance of a bleeding source. In a patient with recurrent 
bleeding, endoscopy and/or colonoscopy should be 
repeated. Endoscopy also allows for treatment of the lesion 
if one is found. Approximately 30% to 50% oflesions can be 
detected on repeat endoscopy. If a repeat study is nondiag
nostic, the next step depends upon the severiLy and sus
pected location of blood loss. 

Wireless capsule endoscopy, single-balloon enreroscopy, 
and intraoperative endoscopy are· reserved for patients in 
whom repeat endoscopy does not idcnury a diagnosis. 
Intraoperative endo copy is nor usually required for diag
nosis because wireless capsule endoscopy and double
balloon enteroscopy have improved the ability ro diagnose 
and treat small-bowel sources of bleeding. Nevertheless, 
intraoperative endoscopy may be required for ongoing life
threatening bleeding without an identified source. Push 
single-balloon enteroscopy consists of direct insertion of an 
endoscope longer than the standard upper endoscope. 
Push enteroscopy is most often performed for the evalua
tion of lesions detected on capsule endoscopy that are 
within the reach of the enteroscope. In wireless capsule 
endoscopy, a patient swallows a video capsule that passes 
through the stomach and into the small intestine. The 
video capsule transmits images to a recording device worn 
by the patient. The images are downloaded onto a com
puter where they can be reviewed. Capsule endoscopy has 
been shown to detect somces of bleeding in 50% to 75% of 
patients and is considered the test of choice to follow stan
dard endoscopy in patients with obscure bleeding. 
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KEY POINT 

• Patients with suspected obscure .gastrointestin'al 
bleeding should undergo repeat ·colonoscopy 
and/or upper endoscopy (depending on the 
suspected site of bleeding), as approximately 
30% to 50% of lesions can be detected using 
this approach. 
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Item 37 Answer: A 

Educational Objective: Manage high-grade dys
plasia in a patient with Barrett esophagus. 

This patient should receive endoscopic ablation. Options 
for the management of high-grade dysplasia in patients with 
Barrett esophagus (BE) include esopqagectomy and endo
scopic therapy (combined mucosal resection and ablation 
of residual BE). However, esophagectomy is associated 
witb. a lJ1.ortality rate of 2% to 8% and a morbidity rate of 
30% to 40% in the immediate postoperative period; this 
patient has a significant medical comorbid condition and is 
a suboptimal candidate for esophagectomy. Endoscopic 
tlterapy is a reasonable alternative because of its lower mor
bidity rates, especially in patients witlt high surgical risk. 
Results of endoscopic therapy have been shown in cohort 
studies to be comparable with those of esophagectomy. 

Fundoplication is recommended when uncontrolled 
gastroesophageal reflux symptoms persist despite maximal 
medical therapy; however, this patient's symptoms are well 
controlled with proton pump inhibitor d1era.py. f undopli
cation has not been shown to reduce the risk of BE pro
gression to dysplasia or cancer compared with medical 
therapy. 

Repeat endoscopic evaluation would be recommended 
at intervals of no longer than 3 months because of the sub
stantial risk of progression of high-grade dysplasia to ade
nocarcinoma (6% per year) and risk of coexisting neoplasia 
( 10%-12% ). J f su bsequcm surveillance detects progression 
to adenocarcinoma, endoscopic therapy can ue uritized at 
that time. 

• Endoscopic mucosal resection and ablative 
tlterapy have been shown in cohort studies to 
be effective in the management of patients with 
Barrett esophagus and high-grade dysplasia. 
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Item 38 Answer: D 

Educational Objective: Manage dysplasia surveil
lance in a patient with inflammatory bowel disease. 

The most appropriate management strategy is colonoscopy 
in 10 years. Patients with inflammatory bowel disease 
(IBD ), including ulcerative colitis and Crohn disease, are at 
increased risk for colorectal cancer. Established risk factors 
are longer IBD duration, greater anatomic extent of dis
ease, concomitant diagnosis of primary sclerosing cholan
gitis (PSC), and family history of sporadic colorectal cancer. 
In the absence ofPSC or a family history of colorectal can
cer, screening colonoscopy should be performed approxi
mately 8 to 10 years after the onset of IBD symptoms to 
rule out neoplasia (dysplasia or cancer). During the screen
ing colonoscopy, IBD extent should also be evaluated with 
biopsies for histologic assessment. Patients who have fea
tures of ulcerative proctitis only (confined to the rectum) 
have little, if any, increase in colorectal cancer risk compared 
with the general population. Average-risk colorectal cancer 
preve;11tion guidelines can be followed in this setting, which 
makes_ colonoscopy in 10 years the most appropriate man
agement strategy for this patient. 

For patients with extensive ulcerative colitis (proximal 
to the splenic flexure) or left-sided ul~erative colitis (in the 
descending colon up to but not beyond the splenic flexure), 
surveillance colonoscopy should be performed 1 to 2 years 
after the initial colorectal cancer.screening examination. 

Surveillance intervals of 3 years and 5 years pertain to 
patients at increased.risk for -sporadic colorectal cancer, 
rather than those with IBD-associated dysplasia. 

KEY POINT · 

• Patients who have ulcerative proctitis (confined 
to the rectwn) have little, if any, increase in colo
rectal cancer risk compared with the general 
population and should undergo colonoscopy 
for colo rectal cancer surveillance every l 0 years. 
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.rrlltem 39 Answer: D 

:LIJ Educational Objective: Manage short-bowel syn
drome with acid suppression therapy. 

This patieot should receive a proton pump inhibitor (PPI) 
such as omeprazole. In patients who have undergone mas
sive resection of the small intestine and are left with short
bowel syndrome, there is a tremendous surge of gastric acid 
in the postoperative period. The increased acid can inacti
vate pancreatic lipase, leading to significant diarrhea and 

' ' possible ulceration in the remaining bowel. Therefore, ali 
; patients who have undergone significant bowel resection 
l 

Answers and Critiques 

should receive acid suppression therapy in the postoperative 
period with a PPI. 

Decreasing the lipids in this patient's diet, rather than 
in his parenteral nutrition, may provide some clinical 
improvement, because oral long-chain triglycerides may 
not be handled well in the state of bile-salt deficiency and 
may result in diarrhea. 

Although increasing the loperarnide may help with 
diarrhea control, it will not target the underlying p'atho
physiology of the increased acid production and will not 
prevent small-bowel ulceration. Overlooking that point 
may lead to adverse consequences for this patient if his acid 
hypersecretion is not controlled. 

Because this patient has had resection of such a large 
amount of small intestine, there is likely significant disrup
tion of the enterohepatic circulation of bile with resulting 
bile salt deficiency. Giving this patient cholestyramine will 
bind the remaining bile salts that are present and worsen 
the diarrhea. 

Stopping this patient's oral intake may lead to some 
improvement of his diarrhea; however,·it is often not rec
ommended if the patient is otherwise tolerating oral intake, 
because continued oral intake will allow for bowel adapta
tion over time. 

KEY POINT 

• Patients who have undergone significant bowel 
resection should receive acid suppression ther
apy in the postoperative period owing to the 
acid hypersecretion that occtJ.fs. 
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Item 40 Answer: B 

Educational Objective: Manage colorectal cancer 
screening based on family history. 

The most appropriate management strategy is colonoscopy 
at age 40 years. Family history may contribute to approxi
mately 30% to 35% of all colorectal cancer cases. Several 
well-recognized hereditary cancer syndromes, such as 
familial adenomatous polyposis and hereditary nonpolypo
sis colorectal cancer syndrome are associated with markedly 
increased risks for colo rectal neoplasia and other malignan
cies. This patient has a nonsyndromic family history, which 
is also associated with increased colorectal cancer risk. In 
patients with one first-degree relative with colorectal can
cer diagnosed at any age, the lifetime risk of developing col
orectal cancer is elevated two- to threefold compared with 
the general population. When two first-degree relatives are 
affected, the cumulative risk is increased by three- to four
fold. Younger age at colorectal neoplasia diagnosis appears 
to potentiate the family history-based risk association. The 
2012 American College of Physicians Guidance Statement 
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on colorectal cancer screening recommends initiation of 
screening in high-risk patients at age 40 years, or 10 years 
yotinger than the earliest colon cancer diagnosis in the fam
ily, whichever is earlier. Therefore, in this patient, screening 
beginning at age 40 years is appropriate. 

In the absence of gastrointestinal symptoms, there is 
no role for performing colonoscopy now because colon 
cancer screening can be safely postponed untibge 40 years. 

KEY POINT 

• Guiciellii~ r~~ni~ict~d· itii,~~tfug scr~g for 
colorectal cancer with cqlonoscopy at age 40 
years (or 10 ·years younget than the earliest 
diagnosis ii1 the family, whichever ~mes first) 
for patie~t:S without an i4entifiable hereditary 
cancer syndrome but with a first-degree relative 
with a diagnosis of colon cancer. 
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ltem41 Answer: D 

Educational Objective: Manage constipation in a 
patient with alarm featw:es. 

This patient should undergo colonoscopy. She has had a 
relatively sudden change in bowel habits without a good 
explanation, and she has also recently noted blood in her 
stool; the presence of either of these alarm features would 
warrant a colonoscopy. Other features of constipation that 
would warrant colonoscopy include weight loss, family 
history of colorectal cancer, or age at onset greater than 
50 years . 

Fiber supplementation is often the initial management 
for most patients with uncomplicated constipation without 
alarm features; it would not be recommended in this 
patient without further evaluation for her alarm symptoms. 

Although this patient has a history of hypothyroidism, 
she is taking thyroid replacement therapy and has a thyroid
stimulating hormone level that is within normal limits, so 
it is unlikely that her constipation could be explained by 
thyroid dysfi.mction. Additionally, thyroid disease cannot 
accmmt for the blood in her stool. 

Anorectal manometry would be recommended for a 
patient with suspected pelvic floor dysfunction; however, this 
patient does not have any clinical features (digitation with 
defecation and sense of blockage in the anorectal region) or 
examination features (paradoxical contraction of the pub
orectalis or external anal sphincter) of pelvic floor dysfunction. 

Because there was visible blood on the examination 
glove, performing a stool guaiac test would not add any 
information. Additionally, a negative stool guaiac test could 
provide false reassurance. 
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~KEY POINT 

• Patients with constipation who have alarm fea
tures (age of onset greater than 50 years, 
weight loss, rectal bleeding, sudden change in 
bowel habits, family history of colorectal can
cer) s}lould undergo colonoscopy. 
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Item 42 Answer: D 

Educational Objective: Manage asymptomatic 
gallstones. 

The most appropriate management is observation. Asymp
tomatic cholelithiasis is increasingly diagnosed mainly 
because of widespread use of abdominal ultrasonography 
for the evaluation of unrelated or vague abdominal symp
toms. Approximately 10% to 20% of the population in most 
Western countries have gallstones, and among them 50% to 
70% are asymptomatic at the time of diagnosis. Asympto
matic gallstone disease has a benign natural course, with the 
progression of asymptomatic to symptomatic disease rang
ing from 10% to 25%. The majority of patients rarely 
develop gallstone-related complications without first having 
at least one episode of biliary pain ("colic"). In the past, 
open cholecystectomy was generally performed for symp
tomatic disease. Despite the widespread availability of 
laparoscopic cholecystectomy, most experts agree that 
nearly all patients with asymptomatic gallstones should be 
managed with observation (expectant management). Selec
tive cholecystectomy may be performed in patients under
going surgical procedures that may predispose them to 
symptomatic biliary disease (such as bariatric surgery). 

Given the absence of symptoms and absence of liver 
abnormalities on ultrasound, abdominal CT imaging is not 
indicated. 

Bile-binding agents such as ursodeoxycholic acid are 
unlikely to be extremely effective in dissolving stones but may 
help prevent development of additional ones. However, 
because most patients with asymptomatic gallstones remain 
asymptomatic, there is no need to treat this patient. Addition
ally, treatment is usually reserved for patients with mildly symp
tomatic small cholesterol stones and good gallbladder function 
who are poor surgical candidates O\:ving to comorbidities. 

KEY POINT· ·. · · · 

" Asymptomatic gallstone disease has a benign 
natural course and can be managed with 
observation. 
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Item 43 Answer: D 

Educational Objective: Treat a patient at risk for 
NSAID-induccd gastroinlestiual injury with proton 
pump inhibitor therapy. 

The appropriate treatment is to initiate a proton pump 
inhibitor (PPI) such as omeprazole. Patients at highest 
risk for NSAID-related gastrointestinal toxicity are those 
with a history of complicated peptic ulcer disease. (des
ignated by bleeding or perforation) or with more than 
two of the following moderate risk factors: age greater 
than 65 years; high-dose NSAID therapy; concomitant 
use of aspirin, anticoagulants, or corticosteroids; or his
tory of an uncomplicated peptic ulcer. Patients with one 
or two moderate risk factors are considered to have a 
moderate risk for NSAID-induced gastrointestinal toxi
city; a low-risk patient has none of these risk factors. 
This patient has two risk factors (high-dose naproxen 
and aspirin use) and is therefore at moderate risk. He is 
also at high risk for cardiovascular events, as defined by 
his history of a myocardial infarction and need for 
aspirin. Therefore, if he continues to take naproxen, a 
gastroprotective strategy using a PPI is recommended. 
Another appropriate option would be misoprostqL Stan
dard-dose misoprostol (200 micrograms four times 
daily) is very effective for prevention ofNSAID-induced 
ulcers but is not well tolerated owing to the side effects 
of cramping and diarrhea. Lower doses of misoprostol 
(400-600 micrograms/d) are another option, because 
they are as effective as PPI therapy for prevention of 
NSAID-induced ulcers and have a side effect profile sim
ilar to placebo. 

Enteric-coated aspirin is not effective in preventipg 
NSAID-induced peptic ulcer disease. 

Substitution of celecoxib for naproxen would be an 
incorrect choice because the patient wishes to continue tak
ing naproxen. In addition, cyclooxygenase-2 (COX-2) 
inhibitors such as celecoxib are less likely to cause gastric 
ulcers compared with traditional NSAIDs, but this effect is 
negated when COX-2 inhibitors are taken with low-dose 
aspirin. 

This patient had a previous myocardial infarction and 
requires ongoing daily aspirin for secondary prevention. 
Therefot.e, discontinuation of aspirin is not an appropriate 
option for this patient. 

KEY POINT · 

• Standard-dose proton pump inhibitors are 
effective, have limited side effects, and are first
line therapy for prophylaxis ofNSAID-related 
ulcers. ' 
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Item 44 Answer: B 

Educational Objective: Treat constipation-pre
dominant irritable bowel syndrome that is refractory 
to therapy with fiber and standard laxatives. 

The correct choice for treatment of constipation in this 
patient with constipation-predominant irritable bowel syn
drome (IBS-C) is lubipro~tone. Lubiprostone is a C2 chlo
ride channel activator that causes secretion of salt water into 
the intestine and may improve colonic motility. It has been 
approved by the FDA for treatmen.t ofiBS-C in women at 
a dose of 8 micrograms twice daily and in all adults ( > 18 
years) for idiopathic chronic constipation at a dose of 24 
micrograms twice. daily. Because this medication is preg
nancy category c, a negative pregnancy test should be 
obtained .in women of reproductive age before . initiating 
lubiprostone. Lubiprostonc is not a first-line agent in IBS
C, but it is approptiate for patients whose symptoms persist 
despite the use of fiber arid standard laxatives. 

Hyoscyamine is an oral medication used in IBS for its 
antispasmodic properties; it blocks the action of acetyl
choline at parasympathetic sites in gastrointestinal smooth 
muscle. Although hyoscyamine and similar antispasmodic 
agents can be. used to reduce abdominal discomfort in IBS, 
evidence to support their efficacy is weak. Furthermore, in 
patients with IBS-C, the anticholinergic effect can theoret
ically worsen constipation. For this. reason, hyoscyamine 
would not be a good 'option for this patient. 

Metoclopramide is a prokinetic agent that can be used 
in the treatment of gastroparesis; however, it does not have 
a role in the treatment ofiBS. 

Tricyclic antidepressants are used for symptomatic 
treatment of abdominal pain in IBS and have been found 
to be superior to placebo. However, because of their anti
cholinergic effects, this class of medication can exacerbate 
constipation and thus would not be the optimal choice for 
this patient. 

KEY POINT · 

• Lubiprostone is rtot a first -line ag!!nt ln ~o~ti
pation-predominant irrita.blc bowel syndrome, 
but it is appropriate for patients whose symp
toms persist despite the use offiber and stan
dard laxatives. 
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Item 45 . Answer: C 

Educational Objective: Manage postpolypectorny 
surveillance. 

The most appropriate management strategy is colon
oscopy in 3 years . For patients with colorectal adenomas, 
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surveillance colonoscopy is recommended to reduce the 
risk of subsequent colorectal cancer arising from metachro
nous neoplasia (or previously undetected lesions). Consen
sus guidelines have been established to decrease the cost, 
risk, and overuse of surveillance colonoscopy. Postpolypec
tomy surveillance recommendations are based largely on the 
size, number, and microscopic features ofiderttified adeno
mas, although medical· history and family history must also 
be factored into the decision-making process. Patients found 
to have any adenoma greater than l em in diameter or with 
villous histology should undergo their next surveillance 
colonoscopy in 3 years, assuming complete resection was 
performed at the index polypectomy. Other indications for 
a 3-year surveillance interval include multiple (3-10) or his
tologically advanced (high-grade dysplasia) adenomas. 

Repeat colonoscopy in 2 to 6 months should be 
advised for patients with sessile adenomas that are removed 
in piecemeal fashion. This is done to ensure complete 
removal. 

Follow-up colonoscopy in 1 year may be appropriate 
when f~ily history data meet criteria for a hereditary col
orectal cancer syndrome or when other risk factors such as 
inflammatory bowel disease are present. 

A surveillance interval ranging from 5 to 10 years can 
be considered for patients with one or two small ( <1-cm) 
tubular adenomas with low-grade dysplasia. 

I<EV- PO INl--:----·----- --- - --

• Patients with high-risk adenomas (<::3 adeno
mas, <::1 em, villous morphology, or high-grade 
dysplasia) shoQld undergo their next surveil
lance colonoscopy in 3 years: assuming com
plete inspection and resection was performed at 
the index colonoscopy. 
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Item 46 Answer: A 

Ed~cational Objective: Diagnose Budd-Chiari 
syndrome. 

The most likely diagnosis is Budd-Cbari syndrome (BCS). 
This patient's clinical presentation is consistent with hepatic 
venous thrombosis or BCS. In this case, the most likely 
underlying risk factor for BCS is tllis patient's polycythemia 
vera. Thrombotic disorders (erythromelalgia, transient 
ischemic attacks, myocardial infarction or stroke, deep 
venous thrombosis, and Budd-Chiari syndrome) are the 
most serious presenting signs of the disease and occur in 
about 1:\vo thirds of patients with po!ycythenlia vera. The 
most common symptoms of BCS are abdominal pain, 
hepatomegaly, and ascites. BCS is diagnosed by the finding 
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of hepatic venous outflow tract obstruction on cross
sectional imaging. Based on widespread .availability, it is rec
ommended that Doppler ultrasonography be used initia!Jy 
to make the diagnosis of BCS. Initial treatment of BCS 
includes anticoagulation therapy for all patients regardless 
of whether an underlying prothrombotic disorder is dis
covered. Oral diuretics may be used for control of ascites. 
The treatment of underlying myeloproliferative diseases is 
also encoirraged, and oral contraceptives are genera!Jy con
traindicated in patients with BCS. Hepatic vein or inferior 
vena cava angioplasty with or without stenting is also rec~ 
ommended in patients with symptomatic BCS that is refrac~ 
tory to anticoagulation. Hepatic venography is needed for 
establishing a diagnosis of BCS in difficult cases or when 
precise delineation of venous stenoses is required. When 
disease is not fully controlled with medical management, 
the next step should be insertion of a transjuguJar intra
hepatic portosystemic shunt (TIPS}. For disease that is 
unresponsive to TIPS, liver transplantation is the only 
remaining therapeutic option. 

Although the clinical presentation of constrictive peri· 
carditis may be very similar to BCS, the absence of hepatic 
vein obstruction coupled with evidence of thickening of the 
pericardium by CT or MRI is suggestive of a diagnosis of 
constrictive pericarditis. 

Fulminant hepatic fuiJure may be associated with ten
der hepatomegaly and ascites, but this patient's liver chem
istry tests are only mildly elevated and the INR is normal, 
excluding this diagnosis. 

Splenic vein thrombosis may be associated with iso
lated gastric varices but not tender hepatomegaly or ascites. 
Furthermore, Doppler studies confirm absent blood flow in 
the hepatic veins, but the portal vein is patent. 

-KEY POINT · · . 

• Budd-Chiari syndrome is diagnosed by the 
finding of hepatic venous outflow tract 
obstruction on cross-sectional imaging; 
ultrasonography is recommended as the diag
nostic test of choice based on its widespread 
availability. 
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Item 47 Answer: D 

Educational Objective: Diagnose an anastomotic 
leak that is a complication of bariatric surgery. 

The most appropriate next step is an upper gastrointestinal 
oral contrast radiograph. This patient has clinical features 
suggestive of an anastomotic leak, and an upper gastro
intestinal radiograph with water-soluble oral contrast will 
be helpful to document the presence and location of the 
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C) leak and guide surgical management. The clinical presen
tation of an anastomotic leak can be subtle and may 

CONT. include fever, abdominal pain, or tachycardia. Although 
her laborato~·y studies and plain radiograph of the 
abdomen are unremarkable, she does have unexplained 
tachycardia, which may be the only clinical feature and 
should not be overlooked. Sustained tachycardia with a 
heart rate greater than 120/min is an indicator of an anas
tomotic leak after bariatric surgery in the absence of 
gastrointestinal bleeding. cr of the abdomen could also 
be used to identify an anastomotic leak in place of a water
soluble oral contrast radiograph. 

CT angiography of the chest may be used to evaluate 
for a pulmonary embolism in the postoperative period, but 
the presence of abdominal pain and absence of chest pain, 
cough, dyspnea, or tachypnea make this diagnosis much 
less likely than a leak. . 

Although this patient would require surgical interven
tion if an anastomotic leak were found, emergent surgical 
exploration would not be required at this time because the 
patient is hemodynamically stable. This allows time for 
diagnostic testing, which will better direct the approppate 
surgical approach. However, even if imaging of the 
abdomen does not reveal an anastomotic leak or other post
operative complication (such as an internal hernia) and the 
index of suspicion remains high, exploratory surgery should 
still be considered because the morbidity and mortality 
associated with missing these diagnoses are greater than 
that of a negative surgical exploration. 

An upper endoscopy would be contraindicated if a per
foration or anastomotic leak is being considered. 

KEV 'POINT · . · 

• Sustained tachycardia with a heart rate greater 
than 120/min can be an indicator of an anasto
motic leak after bariatric surgery in the absence 
of gastrointestinal bleeding. 

Bibliography 

BeUorin 0 , Abdemur A, Sucandy I, Szomstcin S, Rosenthal RJ. 
Understanding the significance, reasons and patterns of abnormal 
vital signs after gastric bypass for morbid obesity. Obes Surg. 
2011;21(6):707-713. [PMID: 20582574) 

I:] Item 48 Answer: A 

Educational Objective: Diagnose an insulinoma 
with endoscopic ultrasound. 

The patient has fasting hypoglycemia and an inappropri
ately elevated insulin level and should undergo endo
scopic ultrasound (EUS). An insulin-secreting islet cell 
tumor, or insulinoma, is the most serious diagnosis in a 
patient with fasting hypoglycemia. The biochemical diag
nosis of insulinoma is made when the fasting plasma glu
cose level falls below 45 mg/dL (2.5 mmoljL) and there 
are accompanying hypoglycemic symptoms and inappro
priate hyperinsulinemia (insulin level >5-6 microunits/mL 

Answers and Critiques · 

[36-43 pmoljL]) after exogenous factors have been elim
inated. After the diagnosis of insulinoma is confirmed bio
chemically, imaging studies of the pancreas are required, 
beginning with a cr of the abdomen. Although these 
lesions are missed on cr scans if they are smaller than 2 em,_ 
this modality is essential to exclude larger lesions or those 
already metastatic to the liver. If there are no significant 

. ~dings, further evaluation may include EUS of the pan
creas, hepatic venous samplipg with arterial calcium. stimu
lation,.or pancreatic arteriography. Of these tests, the least 
invasive is EUS, which has an approximately 90% detection 
rate for insulinomas. 

MRI would not offer any diagnostic benefit over CT 
in this situation. 

When preoperative localization has been unsuccessful, 
operative exploration by an experienced pancreatic surgeon 
should proceed, with the lesion detected by palpation or on 
intraoperative ultrasound. In patients who are not surgical 
candidates, medical therapy with diazoxide, octreotide, or 
corticosteroids (or some combination) can be attempted. 

Pentetreotide scintigraphy ( octreotide scanning) is not 
an effective diagnostic tool because insullnonias do not pro
duce adequate numbers of somatostatin receptors to make 
scintigraphy accurate. 

KEY POINT 

• ·Endoscopic ultrasound has an approximately 
90% detection rate for insulinomas. 
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Item 49 Answer: B 

Educational Objective: Manage a complex liver 
cyst with surgical resection. 

The most appropriate management is surgical resection. 
Cystic lesions of the liver are among the most common 
incidental findings on abdominal imaging. The majority of 
cystic lesions are simple liver cysts that are benign and typ

ically asymptomatic. However, complex cysts with septa
tions or wall irregularity may represent cystic neoplasms 
such as hepatic cystadenomas or hepatic cystadenocarcino
mas. Hepatic cystadenomas constitute less than 5% of all 
cystic lesions of the liver but have malignant potential. In 
this patient with abdominal discomfort and a complex cyst 
( septations and wall irregularity), the best available therapy 
is complete cyst resection. 

Cyst aspiration can yield findings such as elevated cyst 
fluid levels of tumor markers such as CA 19-9 or carci
noembryonic antigen; however, the role of these findings 
in differentiating between simple hepatic cysts and cystade
nomas is not defined. Treatment options such as cyst aspi
ration and partial resection do not eliminate the risk of 
malignant transformation. 

•' 
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Observation with repeat ultrasound is not appropriate 
for this patient because repeating abdominal imaging in 6 
months will riot yreid data that will alter the need for oper
ative resection of the hepatic lesion. 

Reassurance is not appropriate because the malignant 
potential of a possible complex hepatic cyst should be taken 
seriously in a patient who is otherwise healthy and is a can

- didate for surgery. 

I(EV POINT 

• Complex hepatic cysts (with septations or wall 
irregularity) carry a risk of malignant transfor
mation and should be resected. 
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Item 50 Answer: A 
Educational Objective: Manage esophageal 
adenocarcinoma. 

The most appropriate initial management of this patient is 
staging of the cancer with CT/PET and endoscopic ultra
sonography. Squamous cell carcinoma often arises in the 
upper portions of the esophagus, whereas adenocarcinoma 
arises more distally; however, the presentation of the two 
variants is similar. Dysphagia for solids is the most common 
presenting symptom (70%) of esophageal cancer; 
odynophagia is less common and often is associated with 
ulceration of the lesion. Chest p.Un, anorexia, weight loss, 
gastrointestinal bleeding, and regurgitation are other pre
senting symptoms. The diagnosis is often made with direct 
endoscopic visualization and biopsy, as it was in this patient. 
Staging of the tumor with CT and PET scans (to detect dis
tant metastatic disease) and endoscopic ultrasound (for 
tumor and lymph node staging) is important for guiding 
management. Accurate staging may incorporate cross-sec
tional imaging, endoscopic ultrasonography, PET, 
laparoscopy, and video-assisted thoracoscopy. The choice of 
these modalities depends on their availability and the exper
tise of the team caring for the patient. In patients discov
ered to have metastatic regional lymphadenopathy, neoad
juvant chemoradiotherapy followed by surgery has been 
shown to confer a modest survival benefit compared with 
surgery alone. Proceeding to surgery directly would not 
allow administration of neoadjuvant therapy if indicated. 

In the absence of substantial ongoing weight loss and 
inability to sustain caloric intake, feeding tube placement 
would be premature. Loss of more tl1an 10% of body 
weight, evidence of malnutrition on examination and lab
oratory evaluation, and inability to maintain caloric intake 
would be indications for alternative enteral nutrition with 
a nasojejuna! tube or a percutaneous endoscopic gastros
tomy tube. 

.. 

Radiation therapy is a treatment option for patients 
with localized cancer who are poor surgical candidates or 
patients with dearly unresectable carcinoma. Radiation 
therapy is also used as palliative therapy in patients with 
severe pain due to metastases that is not controlled ade
quately with pain medications. None of these indications 
are currently applicable to this patient. 

-~~¥-PO~ NT-------------------------------. .. · . 
• FolloWing the diagnosis of esophageal adeno-_ 

carcinoma, staging with <{!'/PET and endo
scopic ultrasonography iS"iinportant for guid
ing management. 
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Item 51 Answer: D 
Educational Objective: Diagnose lactose 
malabsorption. 

This patient likdy has lactose malabsorption that developed 
as a result of her recent food-borne illness or gastroenteri
tis. This is not uncommon and is often self-limited. The 
patient has a stool osmotic gap of 170 mOsm/kg (170 
mmol/kg). The stool osmotic gap calculation is: 

290-2 X [stool sodium+ stool potassium) 
A gap greater than 100 mOsm/kg (100 mmol/kg) 

indicates an osmotic cause of diarrhea. Lactose malabsorp
tion is the most common cause of an osmotic gap in the 
stool. Reducing this patient's lactose intake to no more 
than 12 grams with each meal (equivalent to one glass of 
milk) will often result in symptom improvement. Lactose 
intake can slowly be increased as more time elapses after her 
acute illness. 

Even though some patients may have an increase in 
stool frequency after cholecystectomy, her surgery was 
remote enough that it would not cause her current symp
toms. In addition, it would not explain her osmotic gap, 
as bile-salt-induced diarrhea tends to cause a secretory 
diarrhea . 

Both microscopic colitis and eosinophilic gastroenteri
tis cause diarrhea. However, microscopic colitis would pre
sent with a secretory diarrhea alone, and an osmotic gap 
should not be seen unless the patient had another con
comitant condition like celiac disease. Eosinophilic gas
troenteritis could cause both a secretory and osmotic diar
rhea, but this diagnosis would be much less common 
compared with lactose malabsorption. 

Features of irritable bowel syndrome (IBS) can 
develop after a bout of gastroenteritis. Although this 
patient may go on to have persistent symptoms due to 
IBS, an osmotic gap is not consistent with the diagnosis 
ofiBS. 
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ICEV POINT 

• Lactose malabsorption is the most common 
cause of a stool osmotic gap and may occur 
transiently after a self-limited gastroenteritis. 
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Item 52 Answer: B 
Educational Objective: Treat refractory gastro
esophageal reflux disease with antireflux surgery. 

This patient should be offered fundoplication. He continues 
to have persistent gastroesophageal reflux disease ( GERD) 
manifested by esophagitis despite high-dose proton pump 
inhibitor (PPI) therapy. Patients with persistent symptoms 
despite PPI therapy should be assessed for adherence to med
ication regimens and correct administration (30 to 45 minutes 
before a meal). Patients should also be assessed for other 
symptoms that may indicate alternative diagnoses such as 
eosinophilic esophagitis, heart disease, or achalasia. The next 
step in evaluation should be endoscopy; if endoscopy is unre
vealing, 24-hour ambulatory pH testing should be per
formed. In this patient, esophagitis on endoscopy indicates 
persistent uncontrolled GERD despite maximal medical ther
apy. The notable endoscopic findings make it unnecessary to 
perform an ambulatory reflux study. The best treanm;nt is sur
gical fund~plication, which has been shown to be effective in 
controlling excessive distal esophageal acid exposure. The best 
outcomes are observed in patients whose symptoms respond 
to medical therapy and who have few comorbidities. Relief of 
symptoms with surgery is significant but not always long -last
ing; more than half of patients who have surgery for GERD 
resume regular PPI therapy 10 to 15 years after surgery. Side 
effects of surgery, which include dysphagia, gas-bloat syn
drome, and diarrhea, occur in approximately 25% of patients. 

Increasing the dose of esomeprawle or adding sucral
fate would not lead to long-term healing of esophagitis and 
symptom relief in this 50-year-old patient, given that doses 
of greater than 80 mg/d of esomeprazole do not lead to 
appreciably increasing acid suppression. Sucralfate is pre
scribed for short-term use as an adjunct to PPI therapy. 

Endoscopic antireflux procedures such as radiofre
quency ablation have not been shown to achieve sign.ificant 
long- term reduction in esophageal acid exposure and 
remain experimental at this time. 

K EV POINT · 

• Fundoplication is a therapeutic option for con
firmed gastroesophageal reflux disease that is 
refractory to proton plllllp inhibitor therapy. 
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Item 53 Answer: c 
Educational Objective: Treat fistulizing Crohn 
disease. 

The most appropriate management is examination under 
anesthesia (EUA) and then initiation ofinfliximab. Fistulas are 
abnormal connections between the bowel and adjacent 
organs. Abscesses may form, and the fistula acts a8 a natural 
drainage mechanism, causing pus to emerge from the fistula. 
The fistula becomes symptomatic with drainage of fecal mate
rial around the anus, seepage of bowel contents through the 
skin, passage offeces through the vagina, and pneumaturia or 
recurrent urinary tract infections. EUA is performed to drain 
abscesses, and non cutting setons (drains that are threaded into 
the orifice of a fistula, through the fistula tract, and into the 
rectum) are placed through fistulas to allow for continued 
drainage and proper healing. Because this _patient has active 
inflammatory bowel disease and is at risk for persistent lwni
nal and perianal disease, starting a therapy known to be effec
tive for fistulizing Crohn disease is warranted. lnfliximab is 
FDA approved and is the most effective medical treatment for 
fistulizing Crohn disease. Before initiating infl.iximab therapy, 
however, perianal abscesses should be drained, and outcomes 
are improved by placement of a noncutting seton. 

Ciprofloxacin or metronidawle can be used to treat sim
ple _fistUlas {superficial,.single-opcming-,-no abscess-, -no evi
dence of rectovaginal fistula, no anorectal stricture, no rectal 
inflammation), but these would not be appropriate on their 
own in this patient with a complex fistula (two openings and 
an associated abscess). Although antibiotics are commonly 
used in the treatment of fistulizing Crohn disease, there is no 
evidence from randomized trials that they are effective. 

Corticosteroids have no effect on the healing rate of 
simple or complex fistulas and cannot be recommended. 

KEY POINT . . 

• Patients with a complex fistula resulting from 
perianal Crohn disease should receive surgical 
therapy (for drainage of abscesses and seton 
placement) and inflirimab. 
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Item 54 Answer: B 

Educational Objective: Evaluate the prognosis of 
a patient with acute pancreatitis. 

The blood urea nitrogen (BUN) level most accurately 
reflects the prognosis. This patient has acute pancreatitis 
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Cl and has devdopcd evidence of the systemic inflammatory 
. response syndrome (temperature >38.0 °C (100.4 °F] or 
CONT. <36.0 oc [96.8 °F], leukocyte count :>12,000/microliter 

[12 x 109 /L] or <4000/microliter [4.0 x 109 /L], respira
tion rate >20/m.in, and heart rate >90/min). In an obser
vational !itudy of patients admitted to 69 different hospitals 
with acute pancreatitis, serial BUN measurements were the 
most reliable routine laboratory test to predict mortality. 
For every 5 mg/dL (1.8 mmol/L) increase in BUN dur
ing the first 24 hours, the age- and gender-adjusted odds 
ratio for mortality increased by 2.2 (95% confidence limits, 
1.8-2.7). Change in hemoglobin concentrations did not 
correlate with disease severity. 

Amylase and lipase levels do not provide any value in 
terms of predicting the severity of acute pancreatitis. These 
tests should only be used to make the diagnosis of acute 
pancreatitis. In addition, they should not be used to follow 
the patient's progress while in the hospital because their 
levels generally do not correlate with clinical improvement 
or decline. 

M()St episodes of acute pancreatitis are of the mild 
interstitial form. Al~ost all a.ssOdat~d morbidicy and. mor~ 
tality occur in patients witl:t necrotizing pancreatitis and 
particularly infected pancreatic necrosis, which has a mor
tality rate of 10% to 30%. Peripancreatic edema on CT 
imaging is not a marker of severity in acute pancreatitis. 

An elevated temperature is not considered an inde
pendent marker of severity in acute pancreatitis. 

· KEY POINT 

• Serial blood urea nitrogen measurements may 
be the most reliable routine laboratory test to 
predict severity of acute pancreatitis. 
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Item 55 Answer: E 
Educational Objective: Diagnose small intestinal 
bacterial overgrowth. 

This patient has many features of small intestinal bacterial 
overgrowth (SIBO), including diarrhea, bloating, and 
weight loss. In addition, she appears to have macrocytic 
anemia secondary to vitamin B12 deficiency in association 
with an elevated serum folate level, which is a classic pat
tern seen in SIBO (bartr.ri~ c.onsume vitamin B1?. and also 
synthesize folate). Patients with systemic sclerosis may be 
particularly at risk for SIBO because of intestinal dys· 
motility or small-intestinal diverticula. Common risk fac
tors for SIBO include altered gastric acid (achlorhydria, 
gastrectomy), structural abnormalities (strictures, small
bowel diverticula, blind loops or afferent limbs), and 
intestinal dysmotility (diabetes mellitus, neuromuscular 
disorders). The diagnosis of SIBO can be established with 
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hydrogen breath testing or upper endoscopy with small
intestinal cultures, if available. 

Although celiac disease may cause diarrhea, weight 
loss, and bloating, this patient's normal tissue transglutam
inase antibody and elevated serum folate level make this less 
likr.ly th:m STRO, e.~pecially given her risk fa~;tors for bacte
rial overgrowth. 

Irritable bowel syndrome should not cause weight loss 
or nocturnal stools. These clinical findings represent alarm 
features in the evaluation of patients with diarrhea and 
abdominal pain or bloating, so it would he erroneous to 
diagnose irritable bowel syndrome with the presence of , 
these findings. 

Patients with lactose malabsorption in isolation should 
not have weight loss, so it would not explain this patient's 
clinical picture. Although patients with SIBO may have 
concomitant lactose intolerance, lactose restriction is dis
couraged before evaluating and treating the underlying 
problem, especially because this patient reports tolerance of 
lactose ingestion. 

By definition, microscopic colitis is a disease with his
tologic changeS limited to the colon, unless it occurs in the 
setting of celiac disease. Therefore, with a colonic disease, 
features of fat malabsorption and vitamin deficiencies 
should not be seen. Although patients with microscopic 
colitis may have mild degrees of weight loss due to volume 
depletion, this patient's weight loss is higher than what 
would typically be seen. 

KEY POINT 

• Small intestinal bacterial overgrowth should be 
considered in patients presenting with diarrhea, 
bloating, or weight loss; vitamin B12 deficiency 
or an elevated serum folate level can be labora
tory clues to the diagnosis. 
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Item 56 Answer: C 

Educational Objective: Manage hepatitis B virus 
infection in a patient in the immune-tolerant state. 

The most appropriate management for this patient is 
observation with serial monitoring of aminotransferases 
every 3 to 6 months. Various subgroups of patients with 
hepatitis B virus (HBV) infection reflect the natural history 
of infection; these subgroups include the immune-tolerant 
patient, the patient in a phase of immune clearance, and 
the inactive carrier. This patient has chronic HBV infection 
in the immune-tolerant state, as identified by a high circu· 
lating viral level in the absence of markers of liver in flam· 
mation (normal hepatic aminotransferase levels). This is 
typically seen in patients born in a hepatitis B-endemic 
area such as Southeast Asia or Mrica in whom HBV was 
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likely acquired perinatally. As long as patients maintain 
normal hepatic aminotransferase levels, they are at low risk 
for progression of liver disease. As this patient ages, she is 
at increased risk for active hepatitis. Evidence of hepatic 
inflammation (persistently elevated hepatic aminotrans
ferase levels) indicates active hepatitis; if significant inflam
mation is seen, liver biopsy should be considered and treat
ment should be initiated. 

Immunfzation· against HBV is not warranted because 
this patient has already been exposed to the virus, has sig
nificant replicating HBV, and has not developed immunity. 
Vaccination would not result in seroconversion to the anti
body to hepatitis B surface antigen-positive state. 

Liver biopsy is warranted only if liver chemistry tests 
become elevated. The presence of significant liver inflam
mation or fibrosis on biopsy indicates the need for antivi
ral therapy. 

Initiation of antiviral therapy with tenofovir is not war
ranted in this patient with immune-tolerant HBV infection 
because she is unlikely to experience progression of liver 
diseas_e if her hepatic aminotransferase levels are nonnal. In 
addition, .antiviral therapy may potentially require life-long 
administration. . . 

KEY POINT 

• Monitoring of hepatic aminotransferases every 
3 to 6 months is warranted in patients with 
immune-tolerant hepatitis B v~us infection. 
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Item 57 Answer: 0 

Educational Objective: Manage nonc.;u:diac chest 
pain. 

This patient should receive twice-daily proton pump· 
inhibitor (PPI) therapy for 8 to 10 weeks. Pain associated 
with gastroesophageal reflux can mimic ischemic chest pain. 
A cardiac cause should be carefully assessed and excluded in 
all patients wilh dn:~L pain. This patient has nonaugiual 
chest pain, no additional risk factors, and a negative exer
cise stress test; the likelihood of a cardiac cause of chest pain 
is low. Randomized controlled trials have shown that ather
apeutic trial of a twice-daily PPl is etkctive in 50% to 60% 
of patients with noncardiac chest pain, revealing gastro
esophageal reflux disease as the underlying cause. 

If the PPI trialts unsuccessh1l, tilfther evaluation with 
endoscopy (to detect erosive esophagitis or achalasia), 
manometry (to cletect esophageal motility disorders such :1s 
diffuse esoph~ge<~l spasm), and ambulatory pH recording 
(to detect refractory reflux) would be reasonable. 

Musculoskeletal chest pain has an insidious onset 
and may last for hours to weeks. It is most recognizable 
when sharp and localized to a specific area of the chest; 
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however, it can also be poorly localized. The pain may be 
worsened by turning, deep breathing, or arm movement. 
Chest pain may or may not be reproducible by chest pal
pation (pain reproduced by palpation does not exclude 
ischemic heart disease), and the cardiovascular examina
tion is often normal. This patient does not have the typ
ical features of musculoskeletal chest pain, and therefore 
treatment with an NSAID is not the most appropriate 
first step in management. 

KEY POINT 

• After cardiac causes have bdii excluded by 
comprehensive cardiac examination, an 8- to 
10-week trial of proton pump inhibitor therapy 
is reasonable before further testing in patients 
with noncardiac chest pain who do not have 
alann symptoms. 
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Item 58 Answer: A 

Educational Objective: Manage upper gastro
intestinal bleeding and hemodynamic instability. 

This patient should continue to receive fluid and erythro
cyte resuscitation. She has experienced a large gastrointes
tinal hemorrhage with resultant hemodynamic instability. 
Her history of aspirin use suggests an upper gastrointestinal 
source ofbleeding. Appropriate intravenous access has been 
obtained with normal saline fluid boluses and intravenous 
proton pump inhibitor infusion. Despite this, she remains 
Wlstable and has a hemoglobin level of7.0 g/dL (70 g/L). 
The most important and urgent treatment for this patient 
is erythrocyte transfusion and intravenous crystalloid sup
port to achieve hemodynamic stability. An intensive resus
citation strategy has been shown to improve mortality. Vol
ume loss is estimated by pulse rate, blood pressure, and 
pn:~cun: uf urthustatic hypotension because chaugcs in 
hemoglobin and hematocrit levels may not become evi
dent irrunediately. An initial hemoglobin level of less than 
8.0 g/dL (80 g/L) is concerning because re-equilibration 
in the 24 to 48 hours after the initial bleeding episode may 
reveal an even lower hemoglobin leveL 

Octreotide would be appropriate to use empirically in 
a patient with known or suspected liver disease, but this 
patient fits neither criterion. Octreotide is effective in 
variceal hemorrhage by decre:lSing portal venous inflow and 
consequently intrav:uiceal pressure. 

After further resuscitation with packed red blood cells 
and intravenous crystalloids, this patient will require an 
upper endoscopy within 24 hours of presentation. However, 
this is not appropriate at this time with ongoing instability 
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,., in an incompletely resuscitated patient. Additionally, med
W ications administered for moderate sedation during a st:an
com: dard ·upper endoscopy result in hypo-rension and would 

cause further hemodynamic insult. 
Nasogastric tube placement can bt: helpful in selected 

patients in whom the location of bleeding is in question. 
However, there is a high enough false-negative rate 
(approximately 15%) and false-positive rate (due to nasa
gastric tube mucosal irritation) that this is not uniformly 
recommended and would not be the first priority in this 
patient. Furthermore, this patient has hematemesis, indi
cating significant upper gastrointestinal hemorrhage. 

KEY POINT · . . . 
• Patients with upper gastroint~al bleeding 

should be stabilized with fluid and erythrocyte 
resuscitation before diagnostic endoscopy is 
pursued. 
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Item 59 Answer: B 

Educational Objective: Diagnose eosinophilic 
esophagitis. 

Slowly progressive solid-food dysphagia in a young man 
who has allergic diseases is likely due to eosinophilic 
esophagitis. This patient's history (location of symptoms, 
absence of aspiration, and intact initiation of swallows) sug
gests esophageal dysphagia rather than oropharyngeal dys
phagia. Patients with eosinophilic esophagitis can present 
with symptoms similar to those of gastroesophageal reflux 
disease, but young adults frequently present with extreme 
dysphagia and food impaction. There is a strong male pre
dominance. The diagnosis is made by endoscopy, with 
mucosal biopsies showing marked infiltration with 
cosinophils (>15 cosinophils/hpf), and the exclusion of 
gastroesophageal reflux by either ambulatory pH testing or 
by nonrcsponsc to a therapeutic nial of proton pump 
inhibitors for 6 weeks. Macroscopic findings at endoscopy 
are nonspecific and insensitive but proximal strictures are 
most consistently observed. Other findings include mucosal 
rings (sometimes multiple), mucosal furrowing, white 
specks, and mucosal friability. Some patients have evidence 
of a motility disorder, suggesting involvement of the mus
cular layers. Treatment with swallowed aerosolized topical 
corticosteroid preparations or systemic corticosteroids pro
vides excellent short-term relief. 

Slowly progressive solid-food dysphagia in the absence 
of dysphagia to liquids is more suggestive of an intralumi
nal mechanical cause (such as a stricture or ring) than a 
motility disturbance like achalasia, which usually presents 

with dysphagia to both solids and liquids and may be asso
ciated with chest pain and regurgitation. . 

Esophageal· infections in immunocompetent persons 
are most common in patients who use swallowed 
aerosolized corticos~eroids or in patients with disorders that 
cause stasis of e5ophageat contents. Candida albicans is the 
most common organism cailsing esophagitis in immllt1o· 
competent patients. Although esophageal candidiasis can 
present with dysphagia, the chronic nature of this patient's 
symptoms (lasting for years) and the absence of oropha
ryngeal candidiasis make esophageal candidiasis an unlikely 
cause. 

Malignancy is an unlikely diagnosis because of this 
patient's young age, long duration of symptoms, and Jack 
of weight loss despite prolonged symptoms. 

Oropharyngeal dysphagia is characterized by difficulty 
in the initial phase of swallowing, in which the bolus is 
formed in the mouth and is transferred from the mouth 
through the pharynx to the esophagus. This patient is not 
experiencing difficulty swallowing. 

-nv POINT 

• Slowly progressive solid-food dysphagia in a 
young man who has allergic disease$ is likdy 
due to eosiriophilic esophagitis. . .. 
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Item 60 Answer: C 

Educational Objective: Evaluate for cholangio
carcinoma in a patient with primary sclerosing 
cholangitis. 

The most appropriate next step in management is endo
scopic retrograde cholangiography. This patient most likely 
has cholangiocarcinoma. Complications related to progres
sive duct destruction include recurrent cholangitis, bile 
duct stones, large strictures, and cholangiocarcinoma. The 
typical presentation of cholangiocarcinoma is that of biliary 
obstruction, resulting in the painless onset of jaundice. In 
most patients witl1 primary sclerosing cholangitis, cholan
giocarcinoma will develop within the first few years of their 
wagnusis. In this paLienl, UJc Jevclupmt:lll uf llt:W jaunJice:: 
and an obstructing lesion in the extrahepatic bile duct is 
most consistent with the development of cholangiocarci
noma. The best test to diagnose cholangiocarcinoma is 
endoscopic retrograde cholangiography, whi<;h provides 
the opportunity to obtain cytologic brushings and mucosal 
biopsies to evaluate for malignant changes. 

Abdominal ultrasonography can show abnormalities of 
bile ducts and would be expected to demonstrate abnormal 
findings in this patient. In the setting of this patient's 
abnormal magnetic resonance cholangiopancreatography 
and concern for cholangiocarcinoma, abnormal finclings on 
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abdominal ultrasound do not provide any additional infor
mation to help guide therapy. Cytology specimens or tissue 
biopsy samples are needed to confirm the diagnosis, which 
cannot be supplied by ultrasonography. 

CA 19-9 is a serologic test that is often elevated in 
the setting of cholangiocarcinoma but lacks the sensitiv
ity and specificity necessary to establish the diagnosis of 
cholangiocarcinoma. 

Patients with chronic liver disease often require serial 
monitoring of aminotransferase levels. However, cholan
giocarcinoma is one of the most serious complications of 
primary sclerosing cholangitis and establishing this diag
nosis by histologic evaluation is of primary importance at 
this time. 

KEY POINT · · 

• Patients with suspected cholangiocarcinoma 
should be referred for endoscopic retrograde 
cholangiography. 
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C]ltem 61 Answer: A 

Educational Objective: Treat hepatorenal 
syndrome. 

The most appropriate treatment is intravenous albumin. 
Hepatorenal syndrome (HRS) occurs primarily in the set
ting of spontaneous bacterial peritonitis. Type l HRS is 
typically defined by at least a doubling of the initial serum 
creatinine to greater than 2.5 mg/dL (221 micromoles/L) 
in less than 2 weeks. Type 2 HRS is not as rapidly progres
sive but is a common cause of death in patients with refrac
tory ascites. The major criteria for the diagnosis of HRS 
include cirrhosis with ascites; serum creatinine greater than 
1.5 mg/dL (133 micromoles/L); no improvement of 
serum creatinine (improvement is defined by a decrease to 
~1.5 mg/dL [133 micromoles/L]) after at least 2 days of 
diuretic withdrawal and volume expansion with 1.5 Lor 
more of albumin; absence of shock or hypotension; no cur· 
rent or recent treatment with nephrotoxic drugs; and the 
absence of parenchymal kidney disease (no significant pro
teinuria [ <500 mg/d], hematuria, findings of acute tubu
lar necrosis [pigmented granular casts on urinalysis], or 
evidence of obstruction on ultrasound). Systemic vasocon
strictor agents are recommended for the initial treatment of 
type l HRS. The most promising agent that reverses type 
l HRS is terlipressin; however, it is not currently available 
in the United States. The next most promising treatment is 
intravenous albumin, which has been shown in randomized 
trials to be associated with improvement in serum creati
nine level and urine output in patients with type l HRS. 
Although reports exist supporting the use of ocLreotide 
with midodrine and intravenous albumin for type l HRS, 

Answers and Critiques 

the uncertain status of midodrine availability potentially 
eliminates this regimen as a realistic option. Furthermore, 
there is no evidence ~emonstrating clinical benefit with 
octreotide monotherapy. 

Studies investigating dopamine or low-dose vaso
pressin in combination with albumin for the treatment of 
type 1 HRS have not demonstrated significant clinical 
benefit. 

I(EV POINT 

• In patients with suspected hepatorenal syn
drome, volurrte expansion should ·be performed 
with intravenous albwnin. 
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Item 62 Answer: B 

Educational Objective: Manage Helicobacter 
pylori testing in a patient with a bleeding peptic ulcer. 

This patient should undergo Hdicobacter pylori serology. 
Recent gastrointestinal bleeding can reduce the accuracy of 
certain methods to detect H. pylori, specifically the rapid 
urease test, histology, and culture. Therefore, in a patient 
with a bleeding peptic ulcer, a negative rapid urease test or 
histology is not sufficient to rule out H. pylori infection, 
and a second test is warranted. The sensitivity of the rapid 
urease test can be reduced up to 25% in patients who have 
taken a proton pump inhibitor (PPI) or bismuth within 2 
weeks of testing or antibiotic therapy within 4 weeks. The 
sensitivity of the urea breath test and stool antigen test, like 
that of the rapid urease test, is reduced by medications that 
affect urease production. H. pylori serology is indicated in 
this patient because it is the only test that is not affected by 
recent gastrointestinal bleeding or use ofPPis. 

Treatment with a PPI alone is incorrect because the 
finding of H. pylori infection has implications for treatment; 
eradication of H. pylori is superior to PPis for healing and 
remission of duodenal ulcers. Therefore, a second form of 
testing for H. pylori is clinically important if the rapid ure
ase test or histology is negative. 

KEY POINT 

• Helicobacter pylori serology is the only test that 
is not affected by recent gastrointestinal bleed
ing or use of proton pump irthibitors. 
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Item 63 Answer: A 

Educational Objective: Manage dyspepsia with
out alarm features in a patient from a deveioping 
country. 

The most appropriate management for this patient is stool 
antigen testing for Helicobacter pylori. Dyspepsia is chronic 
or recurrent discomfort in the upper midabdomen. The 
prevalence of dyspepsia is not well known because of the 
vagueness of its description by both patients and physicians. 
In addition to discomfort, affected patients may have mild 
nausea or bloating. The recommended approach for a 
patient younger than 50 years without alarm features ( ane
mia; dysphagia; odynophagia; vomiting; weight loss; fam
ily history of upper gastrointestinal malignancy; personal 
history of peptic ulcer disease, gastric surgery, or gastro
intestinal malignancy; and abdominal mass or lym
phadenopathy on examination) is a test-and-treat strategy 
for H. pylori or empiric treatment with a proton pump 
inhibitor (PPI). The test-and-treat strategy for H. pylori is 
an appropriate first-line strategy when the patient is from 
an area where prevalence of H. pykJri is high (such as devel
oping countries); however, PPI is the most appropriate 
first-line strategy if the patient is from an area where preva
lence of H. pylori is low. Patients such as this one from 
developing countries have a higher prevalence of H. pylori 
owing to likely fecal-oral transmission. Therefore, for this 
patient, a test-and-treat approach for H. pylori is preferred. 
If testing is positive, eradication of H. pylori may relieve 
symptoms, but it is important to note that randomized 
controlled trials provide conflicting results as to the efficacy 
of H. pylori eradication in improving symptoms of func
tional dyspepsia. If the patient does not test positive for H. 
pylori, a trial of a PPI is warranted. 

PPis are superior to H2 blockers, so initiating an H2 
blocker would not be appropriate in this patient. 

Empiric treatment for H. pylori is incorrect because the 
diagnosis of H. pylori should be determined before initiat
ing treatment. 

Endoscopy would be appropriate for patients whose 
symptoms do not respond to H. pylori treatment or PPI 
therapy. Patients older than 50 years or with alarm features 
should always be evaluated with upper endoscopy. In 
patients without alarm features, endoscopy as an initial 
management intervention would be unlikely to find gastri· 
tis, peptic ulcer disease, or esophagitis. 

-KEY POINT . 

• For patients with dyspepsia who are younger 
than 50 years, have no alarm features, and are 
from areas with a high prevalence of Helicobac
ter pylori, a test-and-treat approach for H. 
pylori is reasonable and cost effective. 
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Item 64 Answer: A 

Educational Objective: Diagnose cannabinoid 
hyperemesis syndrome. 

The most likely diagnosis is cannabinoid hyperemesis syn
drome. The cannabinoid hyperemesis syndrome has become 
increasingly recognized in the last decade. Its hallmarks 
include episodic abdominal pain, nausea, and vomiting in a 
patient using marijuana. Symptoms are associated with com
pulsive washing. The syndrome is best treated with complete 
cessation of marijuana use. The putative mechanism includes 
buildup of metabolites in the central nervous system that act , 
on central cannabinoid receptors or on gas~ointestinal 
cannabinoid receptors that il)hibit gastrointestinal transit; 
however, the exact mechanism has not yet been defined. 

Chronic intestinal pseudo-obstruction ( CIPO) usually 
presents with abdominal distention, abdominal pain, nau
sea, and sometimes vomiting that may be acute, chronic, or 
recurrent. CIPO is characterized radiologically by a dilated 
small bowel that may or may not include the large bowel in 
the absence of true obstruction. This disease can be caused 
by neuropathic; disorders such as diabetes mellitus; amyloi
dosis, or paraneoplastic or myopathi~ proceSses. In a patient 
with characteristic clinical features and radiologic findings, 
the diagnosis can be made by gastric and small-bowel 
manometry. Abdominal radiographs are normal in this 
patient, so CIPO is an incorrect diagnosis. 

This syndrome shares many features with the cyclic vom
iting syndrome (CVS). CVS is characterized by stereotypical 
acute episodes of vomiting that last less than l week, three or 
more episodes in l year, and absence of nausea and vomiting 
beLween episodes in the absence of any alterna.tive diagnosis. A 
personal or family history of migraine headache is a supportive 
criterion for CVS. The pathogenesis of CVS is Unknown. 
However, this patient has a history of marijuana use, which 
makes the cannabinoid hyperemesis syndrome more likely. 

Gastroparesis is incorrect because it most often (but 
not exclusively) occurs in the setting oflong-standing dia
betes, and patients are usually symptomatic on a daily basis. 

-K£V-P'OI~ 

~ The cannabinoid hyperemesis syndrome is char
acterized by episodic abdominal pain, nausea, 
and vomiting in a patient using marijuana. 
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Item 65 Answer: C 

Educational Objective: Evaluate obscure gastro
intestinal bleeding using the most sensitive test. 

Cl 

Nuclear scintigraphy should be performed next. This 
p~tient most likely has vascu!ar ectasias ( angiodysplasias) as 
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Cl the cause of her duonic, painless bleeding. Affected 
patients may present with iron deficiency anemia and occolt 

CONT. gastrointestinal bleeding or witb hematoche-zia tbat is indis-
tinguishable from diverticular hemorrhage. The two pri
mary types of nuclear scans are technetium-99m (99"'Tc) 
pertechnetate red blood cell and 99"'Tc sulfur colloid. Red 
blood cell scanning is positive in 45% of patients with an 
active bleed and has an overall accuracy of78% for localiz
ing the bleeding. It can detect ongoing bleeding occurring 
at a rate ofO.l to 0.5 mL/min. This scan is more sensitive 
than angiography and is often the first radiologic test per
formed. Positive nuclear scintigraphy can sometimes direct 
angiography to allow for immediate therapy with arterial 
embolization. 

Angiography can be an effective diagnostic and ther
apeutic modality for identifYing and treating gastrointes
tinal bleeding, but it is not as sensitive as nuclear scintig
raphy. It requires a bleeding rate greater than l mL/min. 
The patient's hemodynamic stability and 3-day hiatus 
before the hemoglobin level drops sufficiently to require a 
transfllsion suggest a gastrointestinal bleed that is slower 
than l mL/min. 

MR enterography and CT do not play much of a role 
in identifying active luminal gastrointestinal bleeding 
because they are insensitive, but they could be helpful if an 
extraintestinal bleeding site (for example, retroperitoneal 
hematoma) was being considered. 

Small-bowel barium examination could be useful to 
identify a mass lesion or Crohn disease, but both of these 
are unlikely diagnoses in this patient. 

KEY POINT. · . · , 

• Technetiwn-labeled nuclear scans provide the 
best sensitivity for actively bleeding lesions 
from an obscure source, requiring a flow rate 
of only 0.1 to 0.5 mL/min. 
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Item 66 Answer: B 

Educational Objective: Manage hereditary 
hemochromatosis. 

The most appropriate management is liver biopsy. This 
patient has hereditary hemochromatosis, manifested as sig· 
nificant iron overload. Up to 50% of patients who are 
homozygous for the C282Ymutation will develop iron over
load, but only 20% to 60% will develop hemochromatosis
related morbidity. The reasons for incomplete penetrance 
of hereditary hemochromatosis are not fully understood. It 
is important to determine if cirrhosis is present in patients 
with hemochromatosis, as cirrhosis portends a risk for 

. ______ Ans"!ers ~n~ Critiques . . 

hepatocellular cancer and portal hypertension. If cirrhosis is 
identified, the patient should be screened for complications 
of cirrhosis, including esophageal varices and hepatocellu
lar carcinoma. Risk factors for cirrhosis include age greater 
than 40 years and serum ferritin level greater than 1000 
ng/mL (1000 micrograms/L), and these are typically con
sidered indications to consider liver biopsy. Because this 
patient is 45 years old and has evidence of significant iron 
overload (manifested by an elevated ferritin level), liver 
biopsy is warranted to ascertain whether cirrhosis or signif
icant fibrosis of the liver is present. 

Symptomatic patients or those with evidence of organ 
damage secondary to iron overload require treatment. The 
most efficient and effective treatment for hemochromato
sis is phlebotomy. Iron chelation therapy will also remove 
iron but is usually unnecessary because phlebotomy is safe, 
inexpensive, and effective. In this patient, treatment for 
hemochromatosis is not indicated until the liver biopsy is 
performed, which will allow for estimation of liver iron 
accomulation and will indicate if there is liver damage that 
requires intervention. 

Observation may be an appropriate course of action 
if the patient is asymptomatic, has a low (<50 ng/mL 
[50 micrograms/L]) ferritin level, and has no evidence of 
organ damage from iron accumulation. In these patients, 
the recommended follow-up is annual history and physi
cal examination to monitor for signs and symptoms of 
organ dysfunction and measurements of serum iron, fer
ritin, and tfail.sferrin saniration levels. If a patient has 
genetic hemochromatosis and evidence of iron overload 
even without evidence of organ damage, phlebotomy 
may still be indicated, because maintaining lifelong low
normal iron levels will prevent the development of even
tual organ damage. 

KEY POINT 

• Patients with hereditary hemochromatosis who 
are older than 40 years or have a serum ferritin 
level greater than 1000 ng/mL (1000 micro
grams/L) are at risk for cirrhosis and should 
undergo liver biopsy. 
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Item 67 Answer: D 

Educational Objective: Manage thiamine defi
ciency following bariatric surgery. 

The most appropriate next step is to administer intra· 
venous thiamine. This patient has clinical features of thi
amine deficiency manifesting as Wernicke encephalopathy 
(nystagmus, ophthalmoplegia, ataxia, and confusion), and 
administration of intravenous thiamine should occur 
promptly. Thiamine deficiency has been reported in patients 
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Cl who have undergone bariatric sw-gery and is caused by 
poor postoperative oral intake. Body stores of thiamine 

CONI d I 'ckl E I . . fth' . d fi . . · ep ete qui y. ar y recogrutJ.on o 1amme e c1ency 1s 
crucial before the patient develops irreversible neurologic 
and cognitive changes. 

'This patient has new-onset ataxia and ocular findings 
on examination, but these findings can be explained by a 
thiamine-deficient state. Therefore, a Cf of the head would 
be unnecessary and could delay the urgently needed admin
istration of appropriate treatment. 

Although hypoglycemia could present with neurologic 
features, this patient's plasrita glucose level was normal on 
admission. Glucose administration in a patient who is thi
amine deficient may worsen the clinical course because thi
amine is required as a cofactor in glucose metabolism. 

Although naloxone can be helpful for reversal of opi
ate activity, the patient has not received opioids for several 
days, and opioid ingestion or withdrawal would not 
account tor his neurologic changes. 

Vitamin B12 deficiency can cause neurologic manifes
tations, typically beginning with paresthesias and ataxia 
associated with loss of vibration and position sense; how
ever, it often takes months to years after vitamin intake or 
absorption is impaired for a deficient state to develop. This 
patient will be at risk for vit~min B12 deficiency if he does 
not take supplemental vitamin B12, but deficiency would 
not have occurred within the 3 weeks since his surgery. 

(E_V_ fi_O_IN] _ ____ ·------ --

• Patients who have.~~tly undergone bariatric 
surgery may develop $iamirte deficiency,. which 
is characterized by confusion, ataxia, nystag
mus, and ophthalmoplegia. 
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Item 68 Answer: D 

Educational Objective: Diagnose rumination 
syndrome. 

This patient has classic features of rumination syndrome, 
which is characterized by effortless regurgitation of undi
gested food and reswallowing of the contents. Rumination 
typically occurs within 30 minutes after a meal, may last 1 
to 2 hours, and involves undigested and recognizable food 
that does not taste sour, which is then reswallowed or spit 
out depending on social circumstances. The Rome III ciiag
nostic criteria are: ( l) persistent or recurrent regurgitation 
of recently ingested food into the mouth witl1 subsequent 
spitting or remastication and swallowing, (2) tl1e regurgi
tation is not preceded by retching, and (3) these criteria are 
fulfilled for the last 3 months with symptom onset at least 
6 months before diagnosis. Other supportive features of 
regurgitation events are absence of nausea and cessation of 
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the rumination when the regurgitated material tastes acidic. 
This condition has historically been seen most commonly 
in children with intellectual disability; however, rumination 
syndrome is now increasingly recognized in individuals of 
normal intellect. The treatment for rumination syndrome is 
postprandial diaphragmatic breathing exercises, :which are 
typically taught by a psychologist. Using these deep breath
ing techniques after a meal prevents the patient from 
actively contracting the abdominal musculature, which ini
tiates the regurgitation event. 

Cannabinoid hyperemesis syndrome is not the correct 
diagnosis, because patients with this disorder have a history , 
of using marijuana and develop recurrent nausea and vom
iting, sometimes with abdominal pain. Symptoms improve 
with taking hot baths or marijuana cessation. 

Cyclic vomiting syndrome is not present in this 
patient, because the patient does not describe vomiting and 
she has no interval periods of feeling well between episodes. 
The Rome III diagnostic criteria for cyclic vomiting syn
drome are all of the following: ( 1) stereotypical episodes of 
acute nausea and vomiting lasting less than 1 week, (2) 
three or more discrete episodes in the past 12 months, and 
(3) absence of nausea and vomiting between episodes. A 
family history of migraine is a supportive criterion. 

Clinical features of gastroparesis include nausea, vom
iting, bloating, and postprandial fullness with early satiety. 
Abdominal discomfort is present in 50% to 90% of affected 
patients. The abdominal examination may show epigastric 
distention or tenderness, and there may be a succussion 
splash. Classically, most patients with diabetic gastroparesis 
hav~ had diabetes for 10 ye:i.rs or more, which is not the 
case in this patient. 

_KEY P. QJ 1\LT __ _ ·.. ___ _ . ____ . -

• Rumination syndrome is charact:erized by 
effortless regurgitation of undigested food and 
reswallowing of the contents: 
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Item 69 Answer: D 

Educational Objective: Manage gastroesophageal 
reflux disease with an empiric trial of proton pump 
inhibitor therapy. 

This patient should receive proton pump inhibitor {PPI) 
therapy. Typical esophageal symptoms of gastroesophageal 
reflux (heartburn and acid regurgitation) have a reasonably 
high specificity and sensitivity (>75%-80%) for the diagno
sis of gastroesophageal reflux disease ( GERD ). GERD is 
likely in this patient with typical, chronic, frequent symp
toms and elevated BMI, especially with central obesity. 
Other risk factors include history of smoking and sleep 
apnea. Empiric therapy with a PPI is tl1e most cost-effective 
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management strategy. There are five PPis available in the 
United States: omeprazole, esomeprazole, lansoprazole, 
pail.toprazole, and rabeprazole; they all have approximately 
similar efficacy. PPI therapy is usually given once a day 
before meals, usually before breakfast. In patients who 
require twice-daily dosing for symptoin control (for exam
ple, patients with noncardiac chest pam, extraesophageal 
manifestations, incomplete response to standard therapy, or 
Barrett esophagus), the second dose should be adminis
tered before dinner. Patients should be reassessed in 6 
weeks; if symptoms respond, drug dosage can be decreased 
to the lowest effective dose. Long-term PPI therapy is con
sidered generally safe for patients who require ongoing acid 
suppression. The risks and benefits oflong-term PPI ther
apy should be considered in light of case-controlled studies 
that suggest an increased risk of enteric infections, pneu
m0nia, and hip· fractures with such use. 

Ambulatory esophageal pH monitoring, which con
sists of inserting a pH monitor into the distal esophagus 
and recording the results over a period of usually 24 hours, 
is the most accurate means to corifirm the diagnosis of 
GERD. The technique also allows determination of an 
association between symptoms and the amount and pattern 
of esophageal acid exposure. Ambulatory pH monitoring is 
useful to establish or exclude a diagnosis of GERD if the 
patient does not respond to a trial ofPPis. 

In the absence of alarm symptoms such as dysphagia, 
weight loss, or gastrointestinal bleeding/ anemia, endoscopy 
is not indicated. Patients with alaim s)rmptoms, IOiig-stand
ing symptoms, or symptoms-that are -refractory to acid
suppression therapy should undergo further evaluation, 
including upper endoscopy. 

Fundoplication is reserved for patients with intact esoph
ageal peristalsis who have documented, uncontrolled reflux 
despite maximal medical therapy or intolerance of medica
tions. It is premature to consider antireflux surgery prior to an 
empiric trial of a PPI in a patient with suspected GERD. 

KEV POINT 

• Empiric therapy with a proton pump inhibitor 
is the most cost-effective management strategy 
for suspected gastroesophageal reflux disease. 
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r::J Item 70 Answer: A 

Educational Objective: Diagnose a biliary cyst. 

The most likely diagnosis is a biliary cyst. Biliary cysts are 
often found incidentally when patients tmdergo imaging for 
nonspecific symptoms. The finding of fusiform dilatation of 
the common bile duct in the absence of obstruction or 

Answers and Critiques . 
------------------

stones is characteristic of a type I biliary cyst. Intermittent 
chmnic pain and episodic jaundice are the most common 
symptoms. Though biliary cysts are rare (1:10,000 to 
1:15,000 births in the United States), recognition is impor
tant because a biliary cyst confers a risk for recurr~m bouts 
of cholangitis and a high risk for biliary cancer (up to 75%). 
Extrahepatic dilatation of the common bile duct, as 
described in this patient, is the most common type of bil
iary cyst and is seen in 50% to 80% of cases. 

Although cholelithiasis (gallstones) can result in 
obstruction of the bile ducts and subsequent dilatation of 
proximal bile ducts; this patient's abdominal imaging did 
not demonstrate findings of cholelithiasis. 

The diagnosis of irritable bowel syndrome (IBS) is based 
solely on · cliiucal grounds. Because no biochemical, radi
ographic, enc!~scopic, or histologic marker exis.ts, several cl41-
ical indites have been published to aid in the diagnosis ofiBS. 
IBS does not cause ascending cholangitis or fusiform dilata
tion of the common bile duct as seen in this patient. 

Primary biliary cirrhosis (PBC) is a disease of the 
microscopic bile ducts that can result in jaundice, liver 
inflammation, and liver fuilure. Ho~ever, the extrahepatic 
bile ducts are not dilated in PBC; and therefore this patient 
does not have PBC. 

KEY POINT 

• A biliary cyst should be suspected when dilata
tion of the bile duct is found without eVidence 
of an obstructing lesion. 
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Item 71 Answer: D 

Educational Objective: Manage fuhninant liver 
failure with referral to a liver transplantation center. 

This patient should be referred for liver transplantation. 
Fulminant hepatic failure (FHF) is defined as hepatic 
encephalopathy in the setting of jaundice without preexist
ing liver disease. Liver failure is classified by the number of 
weeks after jaundice onset that encephalopathy appears; 
hyperacute liver failure is within l week, acute liver failure 
is between l and 4 weeks, and subacute liver failure is 
between 4 and 12 weeks. The most common causes of 
FHF are medications (especially acetaminophen) and viral 
infections; however, many cases are of indeterminate cause. 
Quick recognition ofFHF is essential, because the mortal
ity rate is as high as 85%. The survival rate with transplan
tation for FHF is 65% to 80%. Therefore, recognition is 
important so that affected patients can be transferred to a 
liver transplantation center. 

An elevated INR reflects decreased hepatic synthesis of 
liver-derived factors of the clotting cascade. Although this 
increases the risk of bleeding complications in these 
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Cl patients, the ad:mulistration of fresh frozen plasma to cor
rect coagulopathy is not necessary in tbe absence of demon

CONT. strated bleeding or the need for. an invasive-proccdQI'e. 
Cerebral edema is the most common cause of death· in 

patients with FHF. Management of cerebral edema 
includes invasive monitoring for increased intracranial pres
sure, typically performed at a liver transplant center. Med
ical treatment of cerebral edema sometimes includes the use 
of manr..itol, but mannitol therapy is contraindicated in a 
patient with kidney disease. 

Endoscopic retrograde cholangiopancreatography 
(ERCP) is indicated for assessment and management ofbil
iary obstruction; in the setting of acute liver failure without 
biliary dilatation on abdominal ultrasound, ERCP is not 
warranted. 

I<EV POINT 

• The recognition of fulminant liver failure 
should prompt immediate referral to a liver 
transplantation center for intensive monitoring 
and consideration of liver transplantation. 
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I:J item 72 Answer: B 
Educational Objective: Diagnose diverticular 
bleeding. 

The most likely diagnosis is diverticulosis. In patients with 
severe hematochezia, the most common site of bleeding is 
the colon (75%). Within the colon, the most likely cause of 
bleeding is diverticula, which constitute 33% of all colonic 
bleeding. Bleeding is arterial, resulting from medial thinning 
of the vasa recta as they drape over the dome of the divertic
ulum. Generally, patients do not have other symptoms. Phys
ical examination is generally unremarkable unless large blood 
loss results in tachycardia, hypotension, and orthostasis. 
(',olonoscopy may identitY the bleeding diverticulum and 
permit endoscopic treatment with epinephrine and/or elec
trocautery; colonoscopy may also help identifY other causes 
of bleeding such as vascular ectasias. Vascular ectasias or 
angiodysplasias (erroneously called arteriovenous malforma
tions), account for up to 11% of episodes oflower gastro
intestinal bleeding. They are painless dilated submucosal ves
sels that radiate from a central feeding vessel. Affected 
patients may present with iron deficiency anemia and occult 
gastrointestinal bleeding or with hematochezia that is indis
tinguishable from diverticular hemorrhage. 

Colon cancer rarely, if ever, causes brisk arterial bleeding. 
Colon cancer typically causes chronic blood loss that is often 
occult; this is not compatible with this patient's findings. 

The presence of melena (black, tarry stools) suggests 
an upper gastrointestinal tract source of bleeding (such as 
from a duodenal ulcer) but can be associated with loss of as 
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little as 150 to 200 mL of blood. Hematemesis of bright 
red blood is associated with ongoing upper gastrointestinal 
bleeding, whereas hematochezia secondary to an upper 
source is suggestive of brisk ongoing bleeding of at least 
l 000 mL of blood and is typically associated with hemo
dynamic instability, which is absent in this patient. 

Ischemic colitis, which accounts for between l% and 
19% of episodes of lower gastrointestinal bleeding, results 
from a sudden temporary reduction in mesenteric blood 
flow. This hypoperfusion typically affects the "watershed" 
areas of the colon (that is, the splenic flexure and rectosig
moid junction). Patients may report dizziness but may not , 
recall any such episodes. They present with the sudden 
onset of mild crampy abdominal pain and subsequent pas
sage of bloody stool or bloody diarrhea. 

KEV POINT 

• The majority of patients with hematochezia 
have a colonic source of bleeding (75%); when 
bleeding is from the colon, the most frequent 
source is diverticula. 
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Item 73 Answer: D 

Educational Obj~dive: Manage Barrett esopha
gus with appropriate surveillance. 

This patient should undergo surveillance endoscopy in l 
year for follow-up on pathology findings consistent with 
Barrett esophagus (BE), which were detected on 
endoscopy to evaluate his changing reflux symptoms. BE is 
associated with an increa~ed risk for esophageal adenocar
cinoma. If BE is identified on histology, surveillance 
endoscopy with multiple biopsies should be performed at 
diagnosis and at l year to detect any prevalent dysplasia that 
was missed on the first endoscopy. If no dysplasia is found, 
furu~er surveillance can be deferred for 3 years. The pres
ence oflow-grade or high-grade dysplasia requires further 
intensive assessment and management, including the pos
sibility of esophagectomy. The increased risk for malignancy 
associated with BE has led to screening and surveillance 
programs, but there is no clear evidence that screening 
improves survival. Current standards for endoscopic screen
ing in patients with gastroesophageal reflux disease are con
troversial, but there is some evidence that outcomes may be 
improved and that it may be cost effective. 

Chemoprevention of malignancy with cyclooxygenase-
2 (COX-2) inhibitors has been proposed for patients with 
BE based on studies suggesting an antiprotiferative effect 
on BE-associated tumor cells. However, the effectiveness of 
this potential therapy has not been established. 

Endoscopic ablation is currently not recommended 
in patients with nondysplastic BE, because the procedure 
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carries risks, and the benefits of ablation do not appear to 
exceed the risk of progression to adenocarcinoma (0.5% 
per year). Ablative therapies that consist of removal of 
metaplastic epithelium can, when combined with inten
sive acid suppression therapy, lead to the regeneration of 
squamous mucosa. Concerns remain that areas of abnor
mal mucosa below the normal-appearing regenerated 
epithelium may still harbor cancer risk. 

Surgical fundoplication is considered in patients with 
reflux symptoms refractory to medical therapy. However, it 
has not been shown to decrease the risk of cancer in 
patients with BE. 

ICEV POINT 

• Patients with.Barrett esophagus should 
undergo endoscopic surveillance to monitor for 
progression of dysplasia. 
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Item 74 Answer: C 

Educational Objective: Diagnose pancreatic can
cer using endoscopic ultrasound. 

This patient should undergo endoscopic ultrasonography 
(EUS). He most likely has pancreatic adenocarcinoma based 
on the cr scan findings. In elderly patients with painless 
jaundice and a focal cutoff sign of the bile and pancreas ducts 
with upstream dilation, pancreatic malignancy is the most 
likely differential diagnosis. EUS is as accurate as CT for 
detecting tumors and may be more sensitive for tumors 
smaller than 2 em in diameter. EUS with fine-needle aspira
tion biopsy can provide specimens for histologic evaluation. 
MRI and cr are not as sensitive as EUS for detecting tumors 
less than 2 em in diameter within the pancreas. 

Serum concentration of CA 19-9 increases with pan
creatic cancer, particularly in unresectable tumors, but the 
test has a low sensitivity an<,i specificity and cannot be used 
as a screening or diagnostic tool for pancreatic cancer. 

An MRI is unlikely to be any more successful in detect
ing a pancreatic tumor than was the CT scan. 

Pancreaticoduodenectomy should not be performed 
because the definitive diagnosis has not yet been made. 

KEY POINT 

• Endoscopic ultrasonography is as accurate as 
CT scan for detecting pancreatic tumors and 
may be more sensitive for tumors smaller than 
2 em in diameter. 
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Item 75 Answer: A 

Educational Objective: Treat a patient with large 
esophageal v-arices and contraindication to ~-blocker 
therapy. 

The most appropriate treatment is endoscopic ligation. The life
time risk for a first-time variceal bleed in the setting of cirrhosis 
is 30% and carries a mortality risk oflS% to 20%. TherefOre, pri
mary prophylaxis is crucial. Current practice guidelines recom
mend that all patients with cirrhosis undergo screening 
endoscopy to detect large esophageal varices. Small varices are 
usually less than 5 mm in diameter ·and easily flatten with air 
insufBation during endoscopy. Large varices are larger than 5 
mm or persist despite air insuffiation. The presence of red wale 
markings (longitudinal red streaks on varices) indicates an 
increased risk of rupture. When large varices are present, as in 
this patient, the next step in management is to offi:r nonselec
tive ~-blockers or endOscopic variceal ligation as primary pro
phylaxis to prevent variceal hemorrhage. Although no head-to
head trials have been perfOrmed between these treatments, each 
modality has a similar effect on preventing an index variceal 
bleed compared with placebo. However, patients with con
traindications to ~blocker therapy such as asthma or resting. 
bradycardia can be offered endoscopic ligation. Thus, propra
nolol would not be the preferred choice in this patient. 

Because of adverse effects such as esophageaJ. strictur
ing, endoscopic sclerotherapy has been replaced by variceal 
band ligation and is not recommended by major guidelines 
for primary prophylaxis of large varices. 

In patients with active variceal hemorrhage in whom 
band ligation does no~ control primiJ:fY bleeding, or if 
bleeding recurs ~r is due to gastric varices, balloon tam
ponade followed by portal decompression by placement of 
a transjugular intrahepatic portosysternic shunt (TIPS) can 
be performed. In the absence of recurrent or refractory 
variceal hemorrhage, there is no indication fqr TIPS. 

KliV POINT 

• Patients with large esophag~ valice8 and con
traindications to nonselective P-blockers should 
receive endoscopic variceal ligation as prophy
lactic treatment for variceal hemorrhage. 
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Item 76 Answer: B 

Educational Objective: Treat erythema nodosum 
associated with ulcerative colitis. 

The most effective treatment is to intensifY this patient's 
therapy for ulcerative colitis. This patient has erythema 

143 



Answers and Critiques 
·------··- ---

nodosum (EN), which is a focal noninfectious panniculitis 
of subcutaneous tissue. )be typical clinical presentation is 
the sudden onset of one or more tender, erythematous 
nodules on the anterior legs that are more easily palpated 
than visualized, The eruption is often preceded by a pro
drome of fever, malaise, and/ or arthralgia. At least half of 
EN cases are idiopathic. Cawes of EN fall into three broad 
categories: infections, drugs, and systemic diseases (usually 
inflammatory disorde~ suclt as rilcerative colitis or sar
coidosis). EN is self-limited or resolves with treatment of 
the underlying disorder. Symptomatic treatment includes 
NSAIDs or potassium iodide. Systemic corticosteroids are 
rarely needed. Recurrent or chronic EN in the absence of 
an associated disorder may require therapy with cortico
steroids and/ or immunosuppressive agents. 

Because EN is not an infectious disorder, treatment 
with an antibiotic is not indicated. Although EN can be a 
manifestation of an infection, most commonly a recent 
streptococcal infection, this patient has no history of such 
an infection. 

NSAlDs are a reasonable treatment strategy for idio
pathic EN, buf they shoUld be avoided- in patientS With 
inflammatory bowel disease owing to the risk of exacerbat
ing a bowel-related flare. 

While systemic corticosteroids can potentially treat 
both the patient's inflammatory bowel disease flare and the 
EN, there is no role for topical corticosteroid creams. Top
ical corticosteroids can treat local cutaneous processes, but 
they are not an effective treatment for this systemic mani
festation of inflammatory bowel disease. 

KEY. POIN:r · . 

o Ikyrl~etna riod~~~ :\Ssoq~tcd'witli tficcratlve 
oolitis typic.-illy re5olves with treatment ·eftlie 
underlying infla.mn.1atory bo~ disease. 
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Item 77 Answer: B 

Educational Objective: Manage post-colorectal 
cancer surveillance. 

The most appropriate management strategy is colonoscopy 
in l year. Patients with a personal history of colorectal can
cer are at increased risk for both recurrent cancer and 
metachronous neoplasia in the remaining colorectum. 
Consensus guidelines have been established to clarifY the 
appwpriate utilization of surveillance colonoscopy among 
patients with stage I, II, III, or a subset of stage IV (distant 
metastases resected with curative intent) colorectal cancers. 
If possible, endoscopic and/or imaging studies should be 
used to identifY and remove synchronous malignancies 
(present in 2% to 7% of patients with colorectal cancer) or 
other relevant lesions in the initial perioperative period. 
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Subsequently, surveillance colonoscopy is recommended in 
I year. 

For patients with obstructing primary tumors that do 
not allow complete endoscopic evaluation during the pre
operative evaluation, a postoperative "clearing" (detection 
and removal of synchronous polyps) colonoscopy is rec
ommended 3 to 6 months after surgery, with surveillance 
colonoscopy again in 1 year. If the surVeillance colonoscopy 
examination is normal, then future surveillance intervals 
can be extended. 

KEY POINT 

• Patients who are candida.tes.forcurative treat
ment of colon or rectat cancer ~hould have a 
clearing oolonoscopy prior to surgery (if not 
obstructed) and a surveillance colonoscopy l 
year after resection. 
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Item 78 Answer: A 

Educational Objective: Manage an incidentally 
discovered high-risk gallbladder polyp. 

The most appropriate management is cholecystectomy. 
Gallbladder cancer is the most common cancer of the bil
iary tree, but it is nonetheless quite uncommon, with an 
observed frequency ofless than 1%. Risk factors for gall
bladder cancer include cholelithiasis and family history of 
gallbladder cancer. Cholecystectomy is not generally rec
ommended for asymptomatic gallstones. However, pro
phylactic cholecystectomy should be considered in patients 
with gallbladder polyps larger than 10 mm, gallstones 
larger than 3 em, or porcelain gallbladder (calcified gall
bladder) to prevent gallbladder cancer. Gallbladder 
polyps are typically found incidentally on gallbladder 
imaging, as in this patient. A polypoid lesion of the gall
bladder that is larger than l 0 mm has a 45% to 67% like
lihood of cancer, and surgical resection of the gallbladder 
should be performed. 

Endoscopic retrograde cholangiopancreatography is 
an excellent technique for imaging the bile ducts and 
gallbladder, but in this case it offers no diagnostic advan
tage to abdominal ultrasonography and offers no thera
peutic options for resection of a polyp that has malignant 
potential. 

Serial imaging is indicated for patients who have gall
bladder polyps smaller than l 0 mm. If polyps increase in 
size, there is a significant risk of malignancy. In this 
patient with a polyp larger than 10 mm, this strategy is 
not appropriate. 
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Ursodeoxycholic acid is effective for dissolving cer
tain types of gallstones and is therefore a potential treat-

toNI c. all . . h . did c. _ ment .or g stones m a pattent w o ts not a can ate 10r 
cholecystectomy. However, this therapy is not appropri
ate in this patient b~cause she does not have primary gall
stone disease; in addition, this treatment does not cause 
gallbladder polyps to regress or reduce their malignant 
potential. 

KEY POINT 

• A poiypoid lesion of the gallbladder that -is 
larger than 10 mm has a 45% to 67% likelihood 
of cancer, ()Jld surgical resection of the gallblad ~ 
der should be performed. --
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Item 79 Answer: D 

Educational Objective: Evaluate oropharyngeal 
dysphagia with videofluoroscopy. 

This patient should undergo videofluoroscopy. Her history 
is charac~eristic of transfer or oropharyngeal dysphagia, 
with classic symptoms of aspiration (choking, coughing) 
while swallowing and an episode of pneumonia (pre
sumedly aspiration pneumonia). Patients with amyotrophic 
lateral sclerosis (ALS) typically report progressive painless 
weakness, atrophy, and fasciculations beginning in an arm 
or leg. In addition to lower motoneuron signs of atrophy 
and fasciculations, upper motoneuron signs, such as hyper
reflexia and extensor plantar responses, are also typically 
seen. Approximately 20% of patients have bulbar-onset 
ALS, characterized by slurred speech, oropharyngeal dys
phagia, and emotional lability. These findings may also be 
a later manifestation of the disease. In this patient, video
fluoroscopy can assess the oropharyngeal phase of swal
lowing with foods of different consistencies. Results of this 
test may be helpful in determining the consistency of food 
that may allow the patient to continue oral nutrition. If 
aspiration occurs with all consistencies of food, alternative 
feeding methods should be explored. 

The patient's history is not suggestive of esophage<~l 
dysphagia (dysphagia to solids more than liquids) or an 
esophageal motility disorder (dysphagia to liquids and 
solids); therefore, an upper gastrointestin<ll (UGI) series, 
endoscopy, and esophageal manometry would not be as 
helpful as the initial diagnostic test for this patient. UGI 
series and endoscopy would be more helpful in assessing a 
suspected intr<llurninal esophage<ll cause of dysphagia, such 
as a stricture or ring (which would likely cause symptoms 
of esophageal dysphagia), whereas manometry would be 
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more useful in the evaluation of suspected motility disor
ders such as achalasia (dilated esophagus · seen on 
endoscopy or UGI series). 

ICEV POINT 

• The diagnostic t~t of cho1~ for o'ropharyngeal 
dysphagn is vidoofluoroseopy, _in which the 
oropharyngeal phase of swallowing is assessed 
with foods of different consistencies. 
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Item 80 Answer: A 

Educational Objective: Diagnose acalculous 
cholecystitis. 

The most appropriate diagnostic test to perform next is 
abdominal ultrasound. Acute ac;:alculous cholecystitis 
(AAC) accounts for approximately l 0% of all cases of acute 
cholecystitis and occurs in about 0.2% of all critically ill 
patients) especially those with tr.luma, surgery, shock, 
bums; sepsis, tot:i.l parenteral nutrition, and/ or prolonged 
fasting. The diwrder usually results from chronic stasis. of 
bile in the gallbladder secondary to underlying disease, 
resulting in inflammation and distention of the gallbladder 
wall and ultimately infection. Perforation may occur in 
severe cases. Many of the clinical findings are nonspecific 
for-Me,- includin-g ·right-upper -quadrant· pain,- fever, 
leukocyt()sis, and abnormal liver chemistry tests. Early 
diagnosis of MC is based on imaging. Although fever and 
a dilated gallbladder on CT imaging suggest the presence 
of MC, the use of ultrasonography or cholescintigraphy 
(using technetium -99m [99mTc ]-labeled hepatobiliary 
agents) has better diagnostic accuracy for AAC. The most 
studied and cited criteria for AAC are gallbladder wall 
thickness, sludge, and hydrops. In contrast, cr imaging is 
unable to provide data on wall thickness as reliably as ultra
sound. It is generally agreed that cholecystectomy is the 
definitive therapy for AAC. However, sometimes percuta
neous drainage may be necessary and life-saving in patients 
who cannot undergo cholecystectomy; it may be the only 
treatment needed. 

Endoscopic ultrasound would have no clear role in this 
scenario, because a lymph node biopsy is unlikely to provide 
an explanation for the elevated liver chemistry tests, dis
tended gallbladder, and fever. 

ln the absence of ultrasound fe<~tures associated 
with AAC, an MRI with magnetic resonance cholan
giopancreatography would be reasonable to rule out bil
iary tract pathology such as choledocholithiasis, biliary 
stricture, or extrinsic bile duct compression from porta 
hepatis lymphadenopathy. A negative MRI result could 
be followed by liver biopsy if serum liver chemistry tests 
remain elevated . 
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KE\' POINT 

• Acute acalCulous cholecystitis is gallbladder 
inflammation in the absence of obstructive 
cholelithiasis; abdoininal ultrasonography 
demonstrates sigilificant gallbladder wall th.ick
enmg and/ or distention. 
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Item 81 Answer: D 
Educational Objective: Evaluate diarrhea in a 
patient who does not meet diagnostic criteria for 
irritable bowel syndrome. 

This patient should undergo flexible sigmoidoscopy with 
random colon biopsies. She does not fulfill the simplified 
Americ;an Gastroenterological ~ociation (AGA) clinical 
diagnostic criteria for irritable bowel syndrome diarrhea sub
type(IBS-D) or the Romeillcriteriafo.r-IBS. TheAGAcri
teria require abdominal pain or discomfort as well as diar
rhea for diagnosis ofiBS-D. The Rome III .ctiteria for IBS 
require recurrent abdominal pain or discomfort at least 3 
days i>er month in the last 3 months associated with two or 
more of the following: {l) improvement with defecation, 
( 2) onset associated with a change in frequency of stool, and 
(3) onset associated with. a change in form of stool. 
Although these criteria have not been formally validated, 
they are the guidelines most frequently used in clinical prac
tice to diagnose IBS. Because this patient has painless diar
rhea and does not meet the IBS diagnostic criteria, further 
diagnostic testing is required. Although the differential 
diagnosis for chronic painless diarrhea is broad, microscopic 
colitis could be considered as a cause of painless, watery diar
rhea in a 67 -year-old woman. A recent normal colonoscopy 
does not exclude microscopic colitis, because this diagnosis 
requires random colon biopsies to look for a thickened 
subepithelial collagen band (collagenous colitis) or a subep
ithelial lymphocytic infiltrate (lymphocytic colitis). 

Antispasmodic agents, including dicyclomine, 
hyoscyamine, and possibly peppermint oil, function as 
gastrointestinal smooth-muscle relaxants. Altl10ugh these 
agents may reduce abdominal pain in the short term for 
patients with IBS, their efficacy is not well substantiated, 
and because their action is not specific to the gut, they may 
be associated with side effects that preclude their use . Fur
thermore, this patient does not have abdominal pain and 
does not meet clinical criteria for IBS. 

Tn this p~tir.nt with ~ nnrm~l tis.~1w tr;msp;lnt~min~s~ 

IgA level, celiac disease is unlikely, and additional testing for 
celiac disease is unnecessary. Furthermore, antigliadin anti
body studies are less accurate than tissue transglutaminase 
antibody studies and have high false-positive test rates. 

Initiating treatment for painless diarrhea in a 67 -year-old 
woman without understanding the cause of diarrhea is not 
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appropriate. Although loperarnide can be part of the treat
ment approach for microscopic colitis, it would be most 
appropriate to diagnose first and initiate treatment thereafter. 

-KEY POINT 

• Patients with painless diarrhea who do not 
meet American Gastroenterological Association 
or ·Ro~e ill diagnostic criteria for irritable 
bowel syndrome should tmdergo fur.her diag
nostic testing. 
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Item 82 Answer: D 

Educational Objective: Diagnose fulminant Wil
. son disease. 

The most likely diagnosis is Wilson disease. A young patient 
who presents with acute liver failure should always be sus
pected of having Wilson disease. In this setting, with an 
associated hemolytic anemia characterized by a high retic
ulocyte count and large fraction of unconjugated hyper
bilirubinemia, the most likely diagnosis is Wilson disease. 
Supporting evidence is a low alkaline phosphatase level. 
Zinc is a cofactor in the production of alkaline phosphatase, 
and excessive copper acts as a competitive inhibitor of zinc 
and results in diminished production of alkaline phos
phatase. It is important to recognize acute Wilson disease, 
as the most appropriate management is referral for consid
eration of liver u·ansplantation. In the setting of acute liver 
failure, patients with Wllson disease have a nearly 100% 
mortality rate Vl-1thout urgent liver transplantation; survival 
has rarely been obtained without liver transplantation. 

Acetaminophen intoxication is determined by patient 
history and/ or identification of acetaminophen metabolites 
on urine drug screen. This patient has not ingested aceta
minophen and does not have acetaminophen metabolites in 
urine studies. Also, acetaminophen toxicity does not cause 
unconjugated hyperbilirubinemia or hemolytic anemia. 

Acute vir~l hepatitis is unlikely bec~nse the most com
mon causes of acute viral hepatitis (hepatitis A and hepati
tis B viruses) have been ruled out by serologic evaluation. 
Antibody to hepatitis B surface antigen denotes immwuty 
to hepatitis B and IgG antibody to hepatitis A virus denotes 
past infection with and immunity to hepatitis A. 

Primary biliary cirrhosis (PBC) does not present as 
acute liver failure. The presentation of liver failure from 
PBC is always preceded by progressive clinical decline. In 
addition, the hyperbilirubinemia seen in PBC is conjugated 
bilirubinemia, and the alkaline phosphatase level is typically 
very elevated owing to the bile duct inflammation that 
characterizes PBC. 
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KEY POINT 

• A yoWlg patient who presents with acute liVer 
failure should always be suspected of having 
Wilson disease. 
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Item 83 Answer: C 

Educational Objedive: Manage eosinophilic 
esophagitis. 

This patient should receive a proton pump inhibitor (PPI) 
such as omeprawle and should be reassessed in 6 weeks. He 
presents with symptoms and findings suggestive of 
eosinophilic esophagitis. Esophageal eosinophilic inflamma
tion can occur secondary to gastroesophageal reflux disease 
( GERD ), but there are currently no accurate criteria to dis
tipguish eosinophilic esophagitis from GERD. The first step 
in treatment of suspected eosinophilic esophagitis is exclu~ 
sion of GERD by an arribulatory pH study (to detect exces
sive esophageal acid exposure) or a 6-week therapeutic trial 
of a high-dose PPI. If there is a substantial clinical response 
(which occurs in 30% to 40% of patients), PPI therapy can 
be continued indefinitely. If the response is poor, the appro
priate therapy is 6 weeks of a swallowed aerosolized cortico
steroid such as fluticasone (administered by metered dose 
inhaler without a spacer and without inhalation). 

Empiric dilation without beginning medical therapy is 
not appropriate at this time. Patients with eosinophilic 
esophagitis have an increased risk of perforation and deep 
mucosal tears, because untreated inflammation leads to 
mucosal fragility. Endoscopic dilation is usually reserved for 
patients who are unresponsive to medical therapy. 

Food allergy testing is not helpful in most adults with 
eosinophilic esophagitis because results do not correlate 
with response to food elimination diets based on the results 
of food allergy testing. 

A swallowed aerosolized corticosteroid such as flutica
sone would be appropriate in this patient if the PPI trial is 
unsuccessful. 

KEY POINT 

• The first step in treatment of suspected 
eosinophilic esophagitis is exclusion of gastro
esophageal reflux disease by an ambulatory pH 
study or a 6-week therapeutic trial of a high
dose proton pump inhibitor. 
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Item 84 Answer: C 
Educational Objedive: Manage fundic gland · 
polyps identified on endoscopy. 

The most appropriate management strategy is colonoscopy. 
Gastric fundic gland polyps account for about half of all 
stomach polyps and are reportedly detected in 1% to 2% of 
all endoscopies. Typically, these lesions are descri?ed _as 
multiple, small ( <l em), transparent-appearing, sessile 
polyps in the gastric body and fundus. Fundic gland polyps 
can occur sporadically, in association with proton pump 
inhibitor (PPI) therapy, or in the setting of familial adeno
matous polyposis (FAP) syndrome. Sporadic fundic gland 
polyps and those associated with PPI use have low to no 
malignant potential; gastric fundic gland polyps in the set
ting of FAP are rarely malignant. Sporadic fundic gland 
polyps usually present with a lower total number ( d 0) than 
PPI-associated or PAP-associated lesions. Based on avail
able data, management guidelines recommend that patients 
with numerous fundic gland polyps (with or without dys
plasia) who are younger than 40 years should, undergo col
orectal evaluation for signs of possible FAP. 

Discontinuing PPI therapy may lead to fundic gland 
polyp regression, but the effectiveness of this approach 
remains controversial and may require longer than 3 
months to observe. The patient's symptoms and signs of 
gastroesophageal reflux disease would also discourage stop
ping PPI therapy. 

APC gene testing can be used to screen for FAP or 
attenuated. familial .adenomatous polyposis in high-risk 
patients. For this patient, however, colonoscopy would still 
be indicated to assess for phenotypic expression regardless 
of a positive or negative gene testing result. 

Because the risk of malignancy is low, extensive 
polypectomy is not indicated (and is often not feasible) for 
diminutive fundic gland polyps. However, endoscopic 
resection of large (>l em) fundic gland polyps should be 
considered. 

KEY POINT 

• Management guidelineS recommend that 
patients with numerous gastric fundic gland 
polyps who are younger than 40 years of age 
should undergo colorectal evaluation for signs 
of possible familial adenomatous polyposis. 
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Item 85 Answer: B 

Educational Objective: Diagnose acute cholangitis. 

The most appropriate test is endoscopic retrograde cholan
giopancreatography (ERCP). Acute cholangitis is a bacterial 
infection of the biliary tract that occurs in an obstructed 
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Cl system and leads to systemic signs of infection. Choledo
cholithiasis is the leading cause of acute cholangitis and is pre· 

CONT. sentin 10% Lo 20% of paliC!ULs wuo preseJU with symptomatic 
gallstone disease. The risk of symptomatic acute cholangitis 
for these patients has been reported to be 0.2%; In addition 
to choledocholithiasis, risk factors for acute cholangitis 
include age greater than 70 years and diabetes mellitus. The 
diagnosis of acute cholangitis is based on the Charcot triad 
of right upper quadrant pain, fever, and jaundice. The addi· 
tion of septic shock and confusion to the Charcot triad is 
known as the Reynolds pentad, which may not he present in 
elderly patients. This patient has clinical features consistent 
with sepsis, and the absence of fever, leukocytosis, and/or 
abdominal pain is common among elderly patients with acute· 
cholangitis. Empiric medical management requires prompt 
initiation of broad-spectrum antibiotics with coverage of 
enteric gram-negative bacteria such as Escherichia coli and 
Klebsiella species. Imaging studies such as Ultrasound or Cf 
may or may not identify bile duct dilatation and/or chole
docholithiasis. In severely ill patients with hypotension, sep
sis, and a high clinical suspicion for acute cholangitis with or 
without confirmatory imaging studies, the preferred next 
diagnostic test is ERCP. ERCP also provides immediate bil
iary decompression with stone extraction and/ or stent place
ment if a biliary stricture is also found. 

Based on this patient's age and hemodynamic parame
ters consistent with sepsis, the performance of cholecystec
tomy would not be recommended because of an increased 
risk of morbidity and mortality. However, it may be reason
able to perform in selected patients who are appropriate can
didates for surgery after recovery from acute cholangitis. 

A hepatobiliary iminodiacetic acid scan is typically used 
for the detection of acute cholecystitis and does not have a 
central role in the management of severe acute cholangitis. 

MRI with magnetic resonance cholangiopancrearog
raphy is not indicated because of the clinical evidence for 
acute cholangitis and the need for a therapeutic interven
tion, which is provided by ERCP. 

• In severely ill patients with hypotension and sep
sis and a high clinical suspicion for acute cholan
gitis \\-ith o r without confirmatory imaging stud

)es, the preferred next diagnostic test is 
endoscopic retrograde cholangiopancreatography. 
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r::::::J Item 86 Answer: A 

Educational Objective: Manage severe acute 
pancreatitis. 

The most appropriate treatment is aggressive hydration 
with intravenous fluids . This patient has acute necrotizing 
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pancreatitis based <:>n clinical symptoms, elevated amylase 
and lipase levels, and CT scan demonstrating hypoperfu
sion of the pancreas. Necrosis can be defined via CT only 
when there is hypoperfusion of the pancreas during a con
trast-enhanced study. This patient's pancreatitis is likely 
alcohol induced. The most important initial intervention 
for this patient is aggressive fluid resuscitation because he 
has evidence of hypovolemia (tachycardia, hypotension, dry 
mucous membranes, and elevated hematocrit). Aggressive 
fluid resuscitation is one of the key initial measures to avoid 
organ failure in a~te pancreatitis. 

Broad-spectrum antibiotics are generally not used in,, 
acute pancreatitis, even if necrosis is present. Several ran
domized controlled trials have demonstrated no benefit of 
intravenous antibiotics as prophylaxis against infection in 
severe necrotic pancreatitis. In addition, the use of antibi
otics without a documented infection may contribute to 
the development of intra-abdominal fungal infections. 
Patients with pancreatic necrosis and concern for infection 
should undergo percutaneous fine-needle aspiration for 
culture and Gram stain to evaluate for infected pancreatic 
necrosis. Patien-ts should receive antibiotics only if infection 
of the pancreas is documented by tissue sampling. 

Endoscopic retrograde cholangiopancreatography 
(ERCP) may cause a flare in pancreatitis, so it is performed 
rarely in acute pancreatitis. ERCP should be performed 
only if a patient with gallstone pancreatitis has worsening 
liver chemistry tests in the setting of clinical instability or 
has documented ascending cholangitis. This patient does 
not have evidence of cholangitis. Although the patient may 
have worsening of liver chemistry tests and clinical symp
toms later in the course, ERCP is not advised at admission. 

Nasogastric tube decompression is not advocated in 
the management of acute pancreatitis because it does not 
lead to improved outcomes and will interfere with early 
enteral feedings . 

-ltE:V~PO:IN~----------------

• Aggressive fluid resuscitation is one of the key 
initial measures to avoid organ failure in acute 
pancreatitis. 
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Item 87 Answer: C 

Educational Objective: Manage achalasia. 

This patient has achalasia, and the most appropriate man
agement is laparoscopic myotomy. The goal of therapy for 
achalasia is to disrupt the lower esophageal sphincter and 
lower the resting pressure to the point where the sphincter 
no longer impedes the passage of food or water. Surgical 
myotomy can now be performed laparoscopical[y and leads 
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to a shorter hospital stay, faster recovery, and similar results 
compared with open procedures. Antireflux procedures 
such as Nissen fundoplication are rot,1tinely performed after 
surgical myotomy to decrease postoperative reflux. Laparo
scopic myotomy has been shown to have durable results in 
greater than 80% of patients 5 to 10 years following 
surgery. Laparoscopic myotomy is considered . first-line 
therapy; this is the best therapeutic option for this patient, 
particularly because of her young age and her location in a 
remote rura1 area. 

Endoscopic injection of botulinum toxin into the 
lower esophageal sphincter provides symptomatic relief; 
however, the effect is usually temporary (6-9 months). 
Injection of botulinum toxin is reserved for patients who 
are not candidates for surgery and cannot tolerate endo
scopic dilatation with its attendant risk ofperforation. 

Endoscopic dilatation is an alternative method for 
disrupting the lower esophageal sphincter. However, it is 
associated with an approximately 5% risk of perforation 
and a shorter duration of response, which may necessitate 
repeated dilatations. It may be less successful in younger 
patients. For these reasons, it is not recommended for 
this patient. 

Medications such as nitrates, calcium channel blockers 
(such as nifedipine ), and nitric oxjde donors do not lead to 
consistent results in patients With ach<J.l.asia and are usually 
reserved for patients who cannot tolerate more invasive 
procedures. Additionally, medical therapy is frequently 
associated with tachyphylaxis and therefore is not recom
mended as. first~linc therapy. 

KEY -POINT · . . . 
• Sw·giea.L release ofthe lower esophageal splilitc-

tcr by- laparpscopic myotomy is ftl'St-linc tller
apy for achalasia. 
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Item 88 Answer: C 

Educational Objective: Diagnose celiac disease in 
a patient with iron-deficiency anemia. 

Th.is patient should have a repeat upper endoscopy with 
small-bowel biopsies. Although first described in infants, 
celiac disease often presents later in life, including adult
hood . Celiac disease should be considered in all patients 
presenting with iron-deficiency anemia, especially after rou
tine upper endoscopy and colonoscopy fail to reveal a 
source of gastrointestinal blood loss. Iron-deficiency ane
mia may be the only manifestation of celiac disease and 
should not be overlooked. Patients with Down syndrome 
have an increased risk of developing celiac disease (preva
lence as high as 6% to 8%). Small-bowel biopsies should be 
obtained even if the tissue transglutaminase (tTG) antibody 

Answers and Critiques . 

is negative in patients in whom there is ongoing concern 
about the diagnosis based on the disease probability in a 
specific patient, because the sensitivity of tTG varies signif
icantly among laboratories ( 69%-93% ). Because this patient 
has both Down syndrome and unexplained iron-deficiency 
anemia, small-bowel biopsies should be obtained even with 
a negative tTG, because both of these findings are associ
ated with celiac disease. 

A Meckel diverticulu~ often presents with acute 
bleeding or features of obstruction; it would be unlikely 
to present in an occult fashion with iron-deficiency ane-
mia alone. ~ 

Push enteroscopy would allow for deeper intubation of 
the small bowel and can be useful to evaluate for structural 
lesions or mucosal abnormalities that could not be reached 
by a standard endoscope. However, without biopsies, the 
diagnosis of celiac disease could be missed . 

Capsule endoscopy can be used in the eva:luarion of 
occult bleeding, but it would be utilized only after more 
common causes of iron-deficiency anemia, such as celiac 
disease, have beeQ. evaluated. 

An office-based stool guaiac examination would be· 
unhelpful in this situation owing to the rate offalse-positive 
and negative results. It also does not assess for disorders 
associated with iron ma:labsorption. A false-positive test 
may subject this patient to unnecessary invasive testS, and a 
negative test should not reassure the physician that no fur
ther evaluation is needed for the iron-deficiency anemia. 

KEY POINT 

• Celiac disease.should be considered ih all 
patients .presenting wit!r ir~n-deflciency-ll,De!_ti\a; 
cspc.ciaUy' afte'r rou~1e t1pper ci:ldoscopy ;uicJ." 
colonoscopy fail to reveal a source of gastro~ 
intestinal blood loss. 
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Item 89 Answer: E 

Educational Objective: Treat a patient with 
microscopic colitis. 

The most appropriate treatment is to stop lansoprazole. 
This patient has coUagenous colitis, one of the two forms 
of microscopic colitis (the other is lymphocytic colitis). 
Microscopic colitis occurs most often after the age of 40 
years and is more common in women . Symptoms include 
a chronic relapsing-remitting pattern of watery diarrhea 
that varies in severity and may be accompanied by weight 
loss, abdominal pain, fatigue, and nausea. Comorbid 
autoimmune diseases are common, including thyroid dis
orders, celiac disease, diabetes mellitus, and rheumatoid 
arthritis. The cause of microscopic colitis is probably mul
tifactorial and likely represents an abnormal mucosal 
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response to various luminal exposures, including infection 
and drugs. On colonoscopy, the bowel mucosa appears 
normal and the diagnosis is made by colonic biopsies. An 
increase in intraepithelial lymphocytes (>20 per 100 
epithelial cells) is pathognomonic for lymphocytic colitis, 
and a subepithelial collagen band in the lamina propria 
greater than 10 micrometers (compared with the normal 
thickness of 5 to 7 micrometers) is diagnostic of collage
nous colitis. Multiple medications have been implicated as 
a cause of microscopic colitis. Lansoprazole is one of the 
most highly associated medications; other common 
causative medications are NSAIDs, sertraline, ranitidine, 
ticlopidine, and acarbose. Although H2 blockers have also 
been associated with microscopic colitis, cimetidine may 
be less strongly associated and may be a reasonable choice 
for this patient instead of a proton pump inhibitor. Sup
portive treatment with antidiarrheal agents, such as lop
eramide, bismuth subsalicylate, and diphenoxylate, may be 
necessary on a temporary basis. 

Mesalamine and budesonide can be effective treat
ments for microscopic colitis, but the first step in treatment 
is to withdraw possible offending medications. 

Patients who do not respond to drug withdrawal or 
standard medical therapy for microscopic colitis should be 
tested for coexisting celiac disease, as there is a clear associ
ation between these diseases, However, empirically starting 
a gluten-free diet would not be appropriate for this patient. 

Prednisone is reserved for the most refractory cases of 
niicrbscopic colitis. and would not be appropnate as a first
line treatment for this patient. 

~~_EV PC!!1H:::-:- - . ·- _ . _ · -- ·_ --- - - - ·· 

• The ftrst step in treatment of a patient with 
microscopic colitis is to stop any potentially 
causative drugs; the most commonly implicated 
drugs are lansoprazole, NSAIDs, sertraline, 
ranitidine, ticlopidine, and acarbose. 
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C] ltem 90 Answer: A 

Educational Objective: Manage opioid-induced 
constipation with methylnaltrexone. 

The most appropriate management 1s addition of 
methylnaltrexonc. In the setting of this patient's advanced 
pancreatic cancer, he has a legitimate reason for optimiza
tion of his analgesia program. A drawback of opioid anal
gesia is constipation, which can be compounded by poor 
intake of food and fluid. Methylnaltrexone, which is a 
micro-opioid-receptor antagonist, has been found to help 
with opioid-induced constipation without negating the 
beneficial effects of the analgesia. 
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Naloxone is a drug used in the treatment of opioid 
overdose to counteract the negative effects of respiratory 
and central nervous system depression, and it should not be 
mistaken for methylnaltrcxone. Naloxone will cross the 
blood-brain barrier and cause opioid withdrawal, which 
wotild not be desired in this patient. 

A diatrizoaLe sodium enema could help if Li1is palient 
had obstipation that was not responsive to more conserva
tive measures, but it is not currently required because he is 
still passing stool. 

Although decreasing the morphine dose may help with 
this patient's constipation, it will leave him with inadequate . 
pain control and is therefore not appropriate. 

KEY POINT · 

• Methylnaltrexone has been found to help with 
opioid-induced constipation without negating 
the beneftcial effects of the analgesia. 
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Item 91 Answer: D 

Educational Objective: Treat refractory hepatic 
encephalopathy. 

Hepatic encephalopathy (HE) is a complex neuropsychi
atric syndrome characterized by symptoms ranging from 
minimal neurologic changes to severe confusion or coma. 
HE Is tWt6illy associated with cirrhosis and portal hyper
tension, but it may also occur in patients with severe acute 
liver failure. Orallactulose has been considered standard 
medical therapy for the treatment and/or prevention of 
clinically significant HE. However, a number of patients 
will have recurrent hospitalizations for refractory HE in 
the absence of a known trigger for acute HE (such as bac
terial infection, dehydration, electrolyte disturbances, 
gastrointestinal bleeding, constipation, and the use of 
sedative or narcotic agents). Therefore, several adjunctive 
medical therapies have been tried to prevent recurrent HE 
in susceptible patients. Multiple studies have demon
strated tifaximin to be of equal or superior efficacy com
pared with lactulose. A recent study found that ri faximin 
significantly reduced the annual risk of recurrent HE by 
60%, including in patients who continued to use lac tulose. 
Rifaximin is considered safe, and dose adjustments are not 
required in patients with liver or kidney dysfunction. Sig
nificant drug interactions have not been reported. Rifax
imin was approved by the FDA in 2010 for the treatmem 
of HE. 

The efficacy of ciprotloxacin for treating HE has not 
been proved. 

Metronidazole has also been used for the treatment of 
chronic HE, but it is associated wi th neurologic toxicity 
and is not recommended for patients with cirrhosis. 
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Protein restriction is not recommended for treating 
HE, because it results in malnutrition and increased pre
disposition to infections in patients with cirrhosis and HE. 

KEY POINT · 

• Patients with refractory hepatic encephalopathy 
despite lactulose therapy may benefit from the 
addition of rifaximin. 
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Item 92 Answer: B · 

Educational Objective: Evaluate possible 
mechanical obstruction in a patient with symptoms 
of achalasia. 

The most appropriate next step in management is 
endoscopy. This patient's history (dysphagia to solids and 
liquids with intermittent chest pain) and evaluation (barium· 
radiography shoWing a dilated esophagus with a smoothly 
tapering end [bird' s beak]; esophageal manometry showing 
aperistalsis) are suggestive of achalasia. Achalasia, the best 
characterized of the esophageal motility disorders, consists 
of the failure of the lower esophageal sphincter to relax with 
swallowing. The resulting functional obstruction of the dis
tal esophagus leads to dysphagia, chest pain, regurgitation 
offood, and weight loss. Achalasia is thought to be caused 
by degeneration of the myenteric plexus with resulting 
loss of inhibitory neurons in the lower esophageal sphinc
ter, which remains tonically contracted. Owing to the rel
atively short history ( 6 months) and weight loss of 4.5 kg 
(10.0 !b), endoscopy should be performed to rule out a 
malignant mass at the gastroesophageal junction before 
considering therapeutic options. A malignant mass could be 
associated with nonrelaxation of the lower esophageal 
sphincter owing to direct malignant infiltration or a para
neoplastic syndrome (pseudoachalasia). 

CT of the chest and abdomen might be indicated in a 
patient in whom a malignant mass is discovered at the 
gastroesophageal junction. Because most malignancies 
associated with pseudoachalasia are gastric adenocarcino
mas, abdominal and chest CT examinations are usually per
formed for proper staging. Evidence of metastatic spread 
will spare the patient unnecessary surgery, However, it 
would be premature to pursue these diagnostic studies 
before endoscopy is performed. 

Surgical disruption of the lower esophageal sphincter 
(myotomy) can be performed laparoscopically through the 
abdomen and is considered a first-line therapy for achala 
sia. However, performing the procedure before excluding 
rhe presence of tumor-rel~wi pseudoachalasia would be 
inappropriate. 

Swallowed aerosolized corticosteroids would be indi
cated in the setting of eosinophilic esophagitis, which is 

Answers and Critiques . 

unlikely in this patient owing to his barium radiograph and 
esophageal manometry findings. 

KEY POINT 

• Upper endoscopy should be p¢onned to 
exclude mechanie'al obstruction of the esopha
gus in the region of the lower sphincter, partic
ularly if there is concern for underlying malig
-nancy (indicated by shorter duration of 
symptoms and rapid weight loss). 
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Item 93 Answer: D 

Educational Objective: Treat primary biliary cir
rhosis. 

This patient has primary biliary cirrhosis (PBC) and the 
most appropriate treatment is · ursodeoxycholic acid 
(UDCA). PBC is a slowly progressive autoimmune dis
ease that mainly affects women older than 25 years. 
Because of increased awareness of the disease, more 
patients are being diagnosed while asymptomatic. Symp
toms, when present, typically consist of fatigue, pruritus, 
and la:ter jaundice. The diagnosis ofPBC is confirmed by 
a cholestatic serum liver enzyme profile (serum alk~ine 
phosphatase levels greater than 1.5 times the upper limit 
of normal; increases in serum alanine aminotransferase 
and aspartate aminotransferase levels less than 5 times the 
upper limit of normal) and a positive serum antimito
chondrial antibody titer greater than 1:40. A liver biopsy 
is not needed to confirm the diagnosis in patients with a 
compatible clinical picture, but it may be done in some 
patients to stage the severity of disease. UDCA is the only 
therapy approved by the FDA for PBC. UDCA is associ
ated with improved transplant-free survival and fewer 
complications from portal hypertension when compared 
with placebo. In addition, recent studies have demon
strated that patients with earlier stages of PBC who 
respond to UDCA have long-term survival rates compa
rable to the general population. Monitoring is performed 
with serum liver chemistry tests; a reduction in serum 
alkaline phosphatase by greater than or equal to 40% of 
baseline values is recognized as a treatment response 
parameter. Higher doses of UDCA have not been asso
ciated with greater clinical response rates. Cholestyra
mine or other bile acid-binding sequestrants should be 
administered separately from UDCA because they may 
interfere with drug absorption. Side effects are minimal 
but include weight gain, loose stools, and alopecia. 

Azathioprine has not demonstrated clinical or survival 
benefits overall, even when combined with systemic 
corticosteroids. 
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Colchicine and methotrexate have been shown to 
improve clinical symptoms, semm liver enzyme values, and 
liver histology in PBC; however, no convincing survival 
benefit is observed with either drug:. · 

KEY POINT 

• Tlte most ~.Pproprlatc drug therapy for primary 
. . biliary cirrhosis is ursodcoxycholic acid. 
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Item 94 Answer: A 

Educational Objective: Diagnose chronic mesen
teric ischemia. 

The most likely diagnosis is chronic mesenteric ischemia, 
which is also referred to as intestinal angina. This patient 
has the classic presentation of abdominal pain after eating 
that leads to weight loss. The weight loss is a result of 
decreased oral intake due to the fear of pain induced by 
eating (sitophobia). In contrast with acute mesenteric 
ischemia, which leads to a sudden and dramatic clinical pic
ture, chronic mesenteric ischemia starts with mild pain 
with eating, then food intolerance, and eventually can 
progress to persistent abdominal pain even without eating. 
This patient's age and history of hypertension, hypercho
lesterolemia, and smoking are predisposing factors. 
Doppler ultrasonography can be used as a screening test, 
but it is insensitive; when there is a high enough suspicion, 
a more accurate test (such as MR or CT angiography) 
should be performed. Percutaneous angioplasty can be 
attempted, but definitive treatment typically requires sur
gical revascularization. 

Patients with chronic pancreatitis may present with one 
or more of the following: pain, malabsorption, and new
onset diabetes mellitus. The pain of chronic pancreatitis 
affects at ieast 85% of patients, is usually chronic and con
stant, is localized to the midepigastrium, radiates to the 
back, and is often exacerbated by food. 

Colonic ischemia, also called ischemic colitis, is much 
more common than acute or chronic mesenteric ischemia. 
The disorder is characterized by a wide spectrum of 
ischemic injury to the colon including reversible colonopa· 
thy, transient colitis, chronic colitis, stricture, gangrene, and 
fulminant universal colitis. Patients typically present with 
acute-onset left lower quadrant pain, urgent defecation, 
;1nd red or maroon rectal bleeding. 

Clinical features of gastroparesis include nausea, 
vomiting, bloating, and postprandial fi.illness with early 
satiety. Weight loss may occur because of inadequate 
nutritional intake. Abdominal discomfort is present in 
50% to 90% of affected patients, and it may be the pre
dominant symptom i..-1 patients with gastroparesis and 

----------

functional dyspepsia. The abdominal examination may 
show epigastric distention or tenderness, and there may 
be a succussion splash. 

KE'f POINt . 

• The· classiC presentation of chronic mesenteric 
ischerilla is abdominal pain after eating that 
leads to weight loss. 
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Item 95 Answer: A 

Educational Objective: Manage screening in a 
patient who has had inadequate bowel preparation 
for colonoscopy. 

The most appropriate management strategy is to repeat 
colonoscopy now. Colorectal cancer screening and surveil
lance ·guidelines assume the performance of a high-quality 
baseline evaluation. Characteristics of a high-quality base
line colonoscopy evaluation are cecal inrubation, well
visualized mucosa with minimal fecal debris, and with
drawal time greater than or equal to 6 minutes. As defined 
by the American Society for Gastrointestinal Endoscopy/ 
American College of Gastroenterology task force on qual 
ity in endoscopy, an adequate preparation allows confidence 
that mass lesions other than small ( <5 mm) polyps were 
generally not obscured by residual debris. If the bowel 
preparation is not adequate, as in this patient, the screen
ing evaluation should be repeated before planning a long· 
term surveillance program. 

Mter confirming a high·C)uality baseline evaluation, 
repeat colonoscopy in 3 years would be appropriate for 
patients with 3 to 10 adenomas (not hyperpl.asric polyps). 

Repeat colonoscopy in 5 years should be rccom· 
mended for patients with l or 2 small ( < l em) tubular ade
nomas, with lbw-grade dysplasia as the most advanced his· 
tologic finding. 

Repeat colonoscopy in 10 years is acceptable for 
patients with no colorectal polyps or small rectal hyperplas
tic polyps only. 

KEY POINT . · 

• If the bowel preparation is inadequate for a 
screening colonoscopy, the colonoscopy should 
be repeated before pla.i1ning a long· term sur
veillance program. 
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Item 96 Answer: B 

Educational Objective: Treat Heticobacter pylori 
infection with second-line therapy after initial treat
ment failure. 

The most appropriate treatment is quadruple therapy with 
bismuth, metronidazole, tetracycline, and a proton pump 
inhibitor (PPI) such as omeprazole. Treatment failure 
occurs in more than 20% of patients with Helicobacter 
pylori infection. Test of cure should be performed at least 4 
weeks after treatment. Patients should stop taking PPis 2 
weeks prior to testing, and H2 blockers should be stopped 
24 to 48 hours prior to testing. Urea breath testing or H. 
pylori stool antigen testing can be used in this setting, but 
H pylori serology should not be used because it will remain 
persistently positive despite treatment. The standard initial 
triple therapy with amoxicillin, clarithromycin, and a PPI was 
unsuccessfi.u in this patient, and therefore quadruple therapy 
is the next best option. Quadruple therapy is also a valid 
first-line regimen, and it can be used for second-line ther
apy when standard triple therapy fails. Quadruple therapy 
may supplant the typical triple therapy as a first-line regimen 
based on a recent randomized controlled trial. Treatment 
failure can be caused by resistance to antimicrobial agents 
or nonadherence. The patient should be counseled about 
the importance of adhering to medical therapy. 

Answers and Critiques 

This patient most likely has infection with a clar
ithromycin-resistant organism, because a clarithromycin
based regimen was previously unsuccessful. Therapy with 
amoxicillin, clarithromycin, and omeprazole is incorrect 
because repeating the same regimen will result in treatment 
failure. The most important general concept in H. pylori 
treatment failure is to avoid previously used ant,ibiotics. 
This is especially true for clarithromycin, given the high 
resistance rates. In a patient with an H. pylori-positive duo
denal ulcer in whom first-line treatment for H. pylori has 
been unsuccessful, it is imperative to provide a second treat
ment course for H. pylori to heal the duodenal ulcer and 
provide secondary prevention of future duodenal ulcers. 
Therefore, a Pi>I alqne or observation would not provide 
adequate treatment. 

KEY POINT · · 

• Failure to eradicate Helicobacter pylori infection 
mandates retreatment with a 14-day regimen of 
different antibiotics. 
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