
Chest pain and coronary ischemic symptoms (i.e., jaw pain,
back pain, epigastric pain, shoulder pain, breathlessness, etc.)
are common complaints in the emergency department (ED). The
diagnosis of patients with chest
pain is straightforward only
occasionally, when there are
diagnostic electrocardiogram
(ECG) changes, radiographic
findings, laboratory studies, or
physical examination findings.
In many cases, these findings
are not present, and the differ-
ential diagnosis is broad. The
emergency physician’s primary
responsibility is to exclude life-
threatening disease, such as
acute myocardial ischemia, pul-
monary embolism, tension
pneumothorax, aortic disasters,
esophageal perforation, etc.
Much has been written in the
past several years (often driven
by risk management concerns) about the evaluation of cardiac
pain syndromes. This article focuses instead on the evaluation
and initial management of the myriad causes of noncardiac chest
pain (NCCP). 

The evaluation of chest pain in the ED can provoke anxiety
in the patient, the patient’s family, and the caregivers. A sys-
tematic method of evaluating these patients is essential to

assess for potentially life-
threatening conditions. Often,
a concern about coronary
ischemia precipitates the ED
visit. This article discusses
noncardiac causes of chest
pain. For the purpose of this
article, cardiac causes are
considered to be all causes
within and including the peri-
cardium. Several noncardiac
causes are imminently life-
threatening and will be dis-
cussed in this series. Imminent
life-threatening causes include
tension pneumothorax, pul-
monary embolus, and aortic
dissection. Other conditions
will be addressed using an

organ system approach, including gastrointestinal (GI), pul-
monary, neurological, chest wall, and other disorders that can
manifest with chest pain. Part I of this article will cover GI
causes of chest pain and aortic dissection. Part II will focus on
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pulmonary, psychiatric, and musculoskeletal causes of chest
pain. 

—The Editor

Epidemiology of Noncardiac Chest Pain 
NCCP is a common occurrence, with a prevalence of 12% in

the general population.1 It has been estimated that there were 1.5
million cardiac catheterizations in 1989 to evaluate patients with
chest pain of suspected coronary origin. Of those, approximately
one-third (450,000) had normal coronary arteries and presumably
a non-coronary cause of pain.2 Many more patients had less inva-
sive evaluations to assess the etiology of their chest pain.3 Data
from a teaching hospital ED recorded during a 10-month period
indicated that 75% of patients evaluated for chest pain were felt to
have a noncardiac cause of their chest pain.4 Considering the cata-

strophic consequences of missed myocardial infarction (MI) or
misdiagnosed myocardial ischemia, it is reasonable to rule out the
most life-threatening diagnosis first. In many cases this can be
done with reasonable certainty with a thorough history and physi-
cal exam, and in some cases basic studies (i.e., ECG, x-ray, and
lab) will be helpful. In cases where there is doubt, it is advisable
to evaluate for the diagnosis with the most lethal result first and
then explore other diagnoses.

This article considers patients in the ED with chest pain who
have been found, through prior cardiac workup, not to have a
cardiac cause of their pain. Patients who continue to seek care
and treatments for their chest pain each will spend approximately
$3500 per year.5,6 Estimates from the late 1980s indicate that
more than $1.8 billion is spent per year in the United States on
treatment of patients with NCCP. (See Table 1.) That amount
may be considerably higher, considering inflation, increased
patient volumes, and the ever-increasing cost of more sophisti-
cated diagnostic technology seen today.

Patients with NCCP are known to have poor symptomatic,
functional, and psychological outcomes.6 Many desire additional
clinical evaluations and feel that there may be significant disease
that was missed.7 Follow-up studies of these patients indicate that
the seven-year mortality rate of patients with chest pain and nor-
mal coronary arteries is less than 1%.8

The etiology of NCCP varies from imminently life-threaten-
ing to musculoskeletal and psychiatric conditions. It has been
estimated that gastroesophageal reflux disease (GERD) causes
20-40% of cases of NCCP.1 Another study indicated that up to
50% of NCCP patients will have an “acid-induced abnormality”
as the etiology of their chest pain. 

Gastrointestinal Causes of Noncardiac Chest Pain
Pathophysiology. Esophageal and cardiac sensory afferent

fibers enter the spinal cord at the same levels. It therefore is not
surprising that esophageal pain can mimic cardiac pain in distri-
bution and quality.9

Esophageal Perforation. Esophageal perforation (Boer-
haave’s syndrome) is the most lethal esophageal cause of NCCP
and is the most serious perforation of the GI tract.10 Typically this
problem occurs in patients older than 50 years of age who have
an underlying esophageal pathology such as esophageal cancer.
Esophageal perforation also can be seen in post-endoscopy
patients or in those with a retained esophageal foreign body.
Symptoms include chest pain, fever, and painful respirations. The
physical exam classically reveals Hamman’s crunch and subcuta-
neous emphysema in the neck. A chest x-ray may reveal media-
stinal emphysema, pneumothorax, widening of the mediastinum,
and often a left pleural effusion.11

Survival rates are inversely related to the time it takes to
make the diagnosis and initiate treatment. Esophagography
usually will demonstrate extravasation of water-soluble contrast
material into the mediastinum. ED treatment consists of fluid
resuscitation, antibiotic administration, and prompt surgical
consultation.

Gastroesophageal Reflux Disease. GERD exists when the
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pH of the esophagus is persistently below 4.0. This results in
macro- and micro-inflammatory changes to the esophagus that
cause pain either by direct injury or by altering the pain sensation
threshold in the area.12 It originally was thought that GERD
caused direct injury to the esophageal mucosa, resulting in chest
pain. More recent investigators have found that chronic acid
exposure of the lower esophagus seems to lower the pain thresh-
old when compared to controls.12-15

The clinical presentation of GERD may be indistinguishable
from acute coronary ischemia. Typically, there is a burning mid-
chest pain that may be associated with nausea, diaphoresis, and
shortness of breath. As mentioned earlier, these patients should
have documented a normal coronary study before a diagnosis of
GERD is pursued. A typical outpatient diagnostic strategy in
GERD is ambulatory pH monitoring. Endoscopy is diagnostic of
GERD in fewer than 10% of cases and rarely is used to diagnose
the condition.8,12

The Omeprazole Challenge Test (also known as the acid sup-
pression test) is omeprazole 20-40 mg in the morning and 20 mg
in the evening for one week. Several studies have shown signifi-
cant symptomatic relief with this regimen. The treatment group
responded 78-81% vs. a placebo response of 6-14%.3,12,17 The
Omeprazole Challenge Test has been found to be both diagnostic
and therapeutic in patients with suspected GERD.12 One study
demonstrated a cost savings of $573 per patient if the acid sup-
pression test was used instead of typical diagnostic protocols.
This would result in a 59% reduction in the number of evaluative
procedures.17 Patients who fail the acid suppression test should
have further evaluation for the etiology of their NCCP. Further
evaluation includes chest x-ray (CXR), ambulatory pH monitor-
ing, esophageal manometry, endoscopy, esophogram upper GI,
and chest computed tomography (CT).

Esophageal Motility Disorders. Esophageal motility disor-
ders are a group of pathologic conditions characterized by abnor-
mal peristaltic movements of the esophageal musculature in
response to a food bolus. Esophageal motility disorders include
achalasia, diffuse esophageal spasm, nutcracker esophagus,
hypertensive lower esophageal sphincter (LES), and nonspecific
esophageal motility disorder. Manometric definitions of these

clinical entities are illustrated in Table 2. Achalasia, scleroderma,
and Chagas disease have specific pathological findings that are
identifiable histopathologically.18 Nutcracker esophagus, hyper-
tensive LES, and nonspecific esophageal motility disorder are
diagnosed clinically based on manometric patterns at the LES.
They have no reliably identifiable histopathologic findings.18 In
Chagas disease, achalasia, and diffuse esophageal spasm there is
evidence of inflammatory cell infiltration, fibrosis, and damage
to the intrinsic nervous system of the esophagus, especially in
Auerbach’s plexus.18 Patients with various motility disorders
demonstrate a higher rate of gastroesophageal reflux than do
controls.18,19

A study in 1999 found “considerable overlap” in the abnor-
malities of esophageal motility in patients with documented
coronary disease and esophageal dysmotility patients with docu-
mented normal coronary arteries. Both groups “differed signifi-
cantly from controls.”20 This implies that a patient with docu-
mented motility disturbance may have a higher incidence of
associated, clinically significant coronary disease. This reinforces
the idea that coronary artery disease must be considered in these
patients even if they have a documented esophageal motility dis-
turbance but no documented evaluation of their cardiac status.

Treatment of patients with esophageal motility disorders is
supported only by anecdotal reports. Pharmacologic treatment
results have been inconsistent. Treatment has been attempted
with calcium channel blockers, nitrates, and antimuscarinics. Dil-
tiazem and nifedipine have been used for this purpose with
mixed results.1,9 Endoscopic treatment includes balloon dilation
of the LES or Botulinum toxin injections into the LES. Surgical
treatments include Heller myotomy or long myotomy. Emer-
gency physicians should refer these patients for GI follow-up.

Syndrome X. Syndrome X is a medical condition in which the
patient presents with chest pain that appears anginal in nature and is
associated with objective signs of ischemia in exercise testing or
myocardial scintography, but with normal coronary arteries.2 The
cause of this syndrome is not known. Researchers studied eso-
phageal dysfunction in Syndrome X in 1998. They found that, of 20
patients studied, 67% experienced pain with esophageal balloon
distension, 47% experienced pain with esophageal acid perfusion,
and 37% had abnormal esophageal motility. Only five of the 20
reported typical symptoms associated with esophageal dysmotili-
ty.21 These findings suggest the presence of visceral hypersensitivi-
ty, even in patients with abnormal exercise cardiac testing.2

Visceral Hyperalgesia. In visceral hyperalgesia, the patient is
cognizant of noxious stimuli at lower pain thresholds than con-
trols. The patient may have NCCP precipitated by esophageal
balloon distension at lower balloon volumes than controls.2 One
study demonstrated that acid infusion in the lower esophagus
could lower the pain threshold in the upper esophagus and the
anterior chest wall. This area of hypersensitivity was well outside
the area of acid exposure and was felt to be due to a change in
sensory processing within the central nervous system.13 The basic
principles behind visceral hyperalgesia involve allodynia and
hyperalgesia. Allodynia is the painful perception of a previously
innocuous stimulus. Hyperalgesia is exaggeration of painful sen-
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Table 1. Epidemiology of Noncardiac Chest
Pain1,2,5,6,8

Prevalence 12% of general population
Negative cardiac catheterizations 20-30% of all cardiac 

catheterizations
Negative cardiac catheterizations < 1% over 7 years

mortality
Annual NCCP patient care $ 1.8 billion (1989)

expense
Disability of NCCP patients 50% not working
Heart awareness programs Increased ED evaluations 

for chest pain
Liability of missed myocardial Highest  % of ED 

infarction malpractice dollars paid



sation. Both result from the aberrant processing of visceral stim-
uli. Repeated irritation of the lower esophagus secondary to
GERD can lead to both allodynia and hyperalgesia. Esophageal
balloon distension can yield similar results.2,9

Pharmacologic treatment is aimed at blunting the visceral sen-
sations.2 Tricyclic antidepressants at low doses are known to
decrease pain of visceral or somatic origin. Imipramine 50 mg at
bedtime has been found to be an effective treatment for visceral
pain.2,14,22 (See Table 3.) Trazodone (100-150 mg per day) can
yield significant improvement in six weeks.2,14 Promising drugs
still under study include octreotide, a synthetic analogue of
somatostatin; alosetron, a potent selective 5-HT3 antagonist; and
fedotozine, a kappa opioid agonist.2

Aortic Dissection
Aortic dissection is the most common and most lethal emer-

gency involving the aorta and is approximately 2-3 times more
common than ruptured abdominal aortic aneurysm. The reported

incidence is approximately 10-20 per million population annual-
ly, with an estimated 4500 new cases per year.23,24 While aortic
dissection is not common relative to acute myocardial infarction,
it is an entity that emergency physicians are likely to encounter
during their careers. One autopsy study indicated that acute dis-
sections were the cause of sudden deaths in 4.2% of cases
reviewed over a three-year period.25

To put the lethality and urgency of acute aortic dissection in
perspective, the estimated mortality untreated is 28% within 24
hours, 50% at 48 hours, 70% within one week, and 90% within
three months.25,26

More than perhaps any other disease entity, aortic dissection
may be considered the great imitator. Depending upon which
branch vessels are compromised, aortic dissection may present
with myocardial infarction, pericardial tamponade, acute central
nervous system events including syncope or stroke, intestinal or
spinal cord ischemia, or renal insufficiency.27

The term “aneurysme dissequant” first was coined by Laen-
nec in 1819.28 It is unfortunate that this terminology has persisted
in some circles, since aortic dissection is not an aneurysm, and
the aorta rarely is aneurysmal. Aortic dissection is a separation of
the layers of the aortic wall with variable proximal and distal
extension.29

Acute aortic dissection is defined if it has been present less
than two weeks. Chronic aortic dissection, by definition, has
been present for more than two weeks.

Classification. There are two widely used classifications, the
DeBakey and the Stanford. The DeBakey system first was pro-
posed in 1955. Those who feel that prognosis and treatment is
based upon whether the dissection is proximal or distal may pre-
fer to use the Stanford classification.
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Table 2. Modern Classification of Esophageal
Motility Disorders

1. ACHALASIA

a. Absence of peristalsis in esophageal body
b. Incomplete lower esophageal sphincter (LES) relaxation
c. Elevated LES pressure (normal levels depend on individual 

labs)
d. Increased intraesophageal baseline pressure relative to 

gastric baseline

2. DIFFUSE ESOPHAGEAL SPASM (DES)

a. Simultaneous (non-peristaltic) contractions occurring after 
> 10% of wet swallows

b. Periods of normal peristalsis
c. May see spontaneous and/or repetitive contractions
d. Contractions may be of increased amplitude or duration
e. LES pressure may be elevated (one-third of patients)

3. NUTCRACKER ESOPHAGUS

a. Mean peristaltic amplitude in distal esophagus ≥ 180 mmHg
b. Normal peristaltic sequence preserved
c. May have prolonged duration (≥ 6.0 seconds)

4. HYPERTENSIVE LES

a. LES pressure ≥ 2 standard deviations above normal mean 
with normal relaxation

b. Normal peristalsis

5. NON-SPECIFIC ESOPHAGEAL MOTILITY DISORDER

a. Reduced amplitude of esophageal peristalsis
b. Triple peaked contraction waves
c. Simultaneous contractions (≤ 10% of wet swallows)
d. Spontaneous contractions
e. Isolated prolonged duration contractions

Adapted from: Pirtniecks A, Smith LF, Thorpe JA. Autonomic dys-
function in non-specific disorders of eosophageal motility. Eur J
Cardiothoracic Surg 2000;17:101-105.

Table 3. Treatment of GI Causes of Chest
Pain

GERD

• Omeprazole, 20 mg bid (4-8 wks)
• Omeprazole (high dose), 40 mg in a.m., 20 mg in p.m.

ESOPHAGEAL DYSMOTILITY DISORDERS

• Nitrates: Nitroglycerine, 0.4 mg SL prn pain OR
Isosorbide dinitrate, 10-30 mg bid

• Calcium channel blockers: Nifidipine, 10-30 mg OR
Diltiazem, 90 mg, both qid 

immediately before meals or as 
needed for pain. Watch for
hypotension.

VISCERAL HYPERALGESIA

• Imipramine, 50 mg at bedtime
• Trazodone, 100-150 mg daily

BOERHAAVE’S SYNDROME

• Prompt diagnosis
• IV fluids
• Antibiotics
• Prompt surgical referral



DeBakey:
Type I: Dissection originates in the ascending aorta and 
extends beyond the ascending aorta;
Type II: Dissection confined to the ascending aorta;
Type III A: Origin in the descending thoracic aorta,
dissection does not extend past the diaphragm;
Type III B: Origin in the descending thoracic aorta,
dissection extends beyond the diaphragm;

Stanford:
Type A: All dissections of the ascending aorta (DeBakey 
Types I and II): 60-65% of cases;
Type B: All dissections distally (DeBakey III): 30-35% of 
cases.30

Risk Factors and Epidemiology of Aortic Dissection. Chief
among risk factors for aortic dissection is hypertension. Con-
versely, aortic dissection constitutes a true hypertensive emer-
gency. It shows a male predominance of approximately 3:1, most
commonly affecting patients in the fifth through seventh decades
of life. Importantly for ED patients, cocaine use31 and activities
that may cause sudden rises in blood pressure such as weight lift-
ing have been implicated as triggers for aortic dissection.

Connective tissue disorders such as Ehlers-Danlos or Mar-
fan’s syndrome are risk factors. Other aortic disorders, such as
giant cell arteritis or systemic lupus, may predispose to dissec-
tion. Congenital disorders of the aortic valve, such as coarctation,
unicommisural, or bicuspid valves, represent risk factors as well.

Patients with Type A dissections tend to be younger and to
have a higher incidence of connective tissue disorders or of con-
genital disorders of the aortic valve. Patients with Type B dissec-
tions tend to be older, and to have more factors associated with
circulatory ailments such as smoking history, hypertension, gen-
eralized atherosclerotic disease, and chronic pulmonary disease.

Symptoms of Aortic Dissection. The classic description of
pain associated with aortic dissection is that of tearing chest pain,
sudden in onset, of a ripping or unbearable quality. It is maximal
in severity at onset, and often is described as “knifelike.” Proxi-
mal dissections may cause radiation of pain to the anterior chest,
neck, jaw, and arms. Distal dissections may present with
intrascapular pain or back pain. With propagation of the dissec-
tion, the pain may migrate.

Since dissections may cause obstruction of any branch vessel
from the aorta, other symptoms may predominate. GI symptoms
may result from mesenteric ischemia. Hematemesis may result
from rupture into the esophagus. Dyspnea may be due to aortic
insufficiency, and pulmonary edema may result from compres-
sion of the trachea or main stem bronchi, or from erosion into the
tracheobronchial tree with hemoptysis.

Neurologic symptoms may predominate in up to 20% of aor-
tic dissections. These symptoms may wax and wane due to spinal
cord or peripheral nerve ischemia, or due to stroke. If the patient
has altered mentation, the pain history may be unclear.

In general, the patient with aortic dissection is anxious. Pulsus
paradoxus may be present from pericardial tamponade. Blood pres-
sure may be high (11%), normal (66%), or low (23%). If hypoten-
sion is present, it most commonly is due to aortic insufficiency,

pericardial tamponade, aortic rupture, or pseudohypotension due to
subclavian artery obstruction. A murmur of aortic insufficiency is
present in approximately 50%. Since branch vessels may be
occluded by the false lumen or by emboli, blood pressure differ-
ences of 15-20 mmHg between arms may be present and should be
elicited. Pulmonary edema may occur from aortic insufficiency.

Differential Diagnosis. Because aortic dissection may cause
a variety of symptoms related to the extent of dissection, the dif-
ferential diagnosis is quite broad. It is helpful to separate these
into broad categories. (See Table 4.) It is particularly useful, how-
ever, to recall two points. First, aortic dissection may cause
myocardial infarction (MI) through coronary artery involvement
in the dissecting process (especially the right coronary artery).
Thrombolysis for apparent MI in this setting is dangerous. Sec-
ond, there is little else that causes chest pain and acute focal neu-
rologic deficit other than aortic dissection.

Diagnostic Testing. Tests instituted in the ED evaluation of
chest pain may include CXR and ECG. Although patients with aor-
tic dissection have some abnormality on the CXR 80-90% of the
time, these findings often are non-specific. Mediastinal widening or
separation of intimal calcium of greater than 6 mm from the aortic
wall may be present. There may be a disparity in size between the
ascending and descending aorta, blurring of the aortic knob, or
depression of the left main stem bronchus. If rupture has occurred,
there may be a left apical cap or hemothorax.

The ECG may show left ventricular hypertrophy from long-
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Table 4. Differential Diagnosis of Aortic 
Dissection

CARDIAC

• MI, ischemia
• Pericarditis
• Acute pulmonary edema
• Acute valvular dysfunction

PULMONARY

• Pulmonary embolus
• Pneumonia
• Pneumothorax
• Bronchitis, “pleurisy”

NEUROLOGIC

• CVA
• TIA
• Seizures
• Spinal cord compression

GASTROINTESTINAL

• Mesenteric ischemia
• Pancreatitis
• Esophageal spasm/rupture, esophagitis
• Peptic ulcer disease
• Biliary disease

Key:
MI = Myocardial infarction; CVA = Cardiovascular accident;
TIA = Transient ischemic attack



standing hypertension. Since 1% of dissections cause an MI, and
aortic dissections involve the proximal coronary arteries in 10-
20%, there may be acute changes of myocardial injury.

Basic laboratory testing is non-diagnostic. If aortic dissection
is suspected, a rapid and sensitive test must be ordered. The most
rapid and safe means for screening and detection of aortic dissec-
tion will be institution-dependent, but there are four imaging
modalities useful in making the diagnosis of dissection: aortogra-
phy, CT, magnetic resonance imaging (MRI), and transesophageal
echo. Each is considered modality is considered below.

Angiography has been the traditional gold standard for diagno-
sis of aortic dissection, primarily because prior to the use of CT in
the 1970s, it was the only test available. It identifies an intimal
tear, aortic regurgitation, and branch vessel involvement from the
false lumen. It also has been rendered largely obsolete for the
detection and diagnosis of aortic dissection.32

Modern CT has the ability to image the entire aorta in a single
volumetric breath hold scan. Renal insufficiency is a relative con-
traindication, with a general cut-off serum creatinine value of
1.8-2.0 mg/dL. It is widely available and non-invasive except for
intravenous contrast injection.

MRI relies on the mobile hydrogen concentration of the blood
to generate an image, and takes approximately 3-4 minutes to
perform. Gadolinium-based contrast enhanced MR angiography
can measure the cross-sectional size of the aorta and define the
extent and origin of aortic dissection as well as branch vessel
involvement.33 Disadvantages to MR as a screening test include
cost, longer examination times relative to CT, and lack of timely
availability. 

Transesophageal echocardiography (TEE) is the only imaging
modality that can be brought to the patient’s bedside. TEE pro-
vides a major role in the evaluation of aortic valvular disease.
Disadvantages include the need to sedate the patient, especially if
respiratory failure is present, risk of perforation of the piriform
sinus, and the fact that the patient preferably should have nothing

to eat or drink for four hours prior to the procedure. A routine
TEE takes approximately 15 minutes, and up to 3% of patients
do not tolerate the procedure. Like MRI, it may not be readily
available to the emergency physician.

A 1996 study found that the sensitivity of MRI, CT, and TEE
for diagnosis of aortic dissection all approached 100%, with
specificities of 94%, 100%, and 94% respectively.34 The relative
diagnostic advantages of each diagnostic modality are summa-
rized. (See Table 5.)

Treatment. Traditionally, Type A dissections have required
emergency surgery, while distal dissections have the option of
medical therapy. Type B dissections may cause limb ischemia,
acute renal failure, or mesenteric ischemia. Type A (proximal
dissections) may cause  intrapericardial rupture and pericardial
tamponade, aortic regurgitation and left ventricular failure, or
myocardial infarction from coronary artery dissection. The com-
plications of Type A dissections tend to be fatal more rapidly.

Stabilization in the ED starts with airway management and
ventilation. If the patient is hypotensive, fluid resuscitation
should be provided. Narcotic analgesics should be given for pain,
and the blood pressure controlled with sodium nitroprusside, but
only in conjunction with beta-adrenergic blockade. Beta block-
ade will reduce the shearing force on the aorta. Esmolol, propra-
nolol, or labetalol are all acceptable agents.

Surgical techniques may include use of Dacron prostheses,
human fibrin glue,35 intimal tear resection with primary anasta-
mosis of the aorta, total aortic replacement, or composite valve
replacement or valve repair. In recent years, endovascular proce-
dures with stenting of branch vessel occlusions and of the aortic
true lumen has gained favor.36-38 Operative mortality for Type A
dissections historically has been in the 7-30% range, with overall
five-year survival of 75-90% when all therapies are considered.
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Table 5. Diagnostic Testing for Aortic 
Dissection

VARIABLE AORTOGRAPHY CT MRI TEE

Sensitivity ++ +++ +++ +++
Specificity +++ +++ +++ ++/+++
Site of intimal tear ++ + +++ ++
Presence of 
thrombus +++ ++ +++ +

Presence of aortic
insufficiency +++ – + +++

Pericardial effusion – ++ +++ +++
Branch vessel
involvement +++ + ++ +

Noninvasive No Yes Yes +/-
Rapid No Yes +/- Yes
No IV contrast No No Yes yes
Typically available

to the ED No Yes No +/-
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Physician CME Questions

161. Which of the following statements is true regarding survival in

esophageal perforation?

A. It is causally related to lung hyperinflation.

B. It is increased by the Omeprazole Challenge Test.

C. It is inversely related to the time it takes to make the diagnosis

and initiate treatment.

D. It is decreased by the use of trazodone.

162. Which of the following statements is true of visceral hyperalgesia?

A. It occurs when a previously innocuous stimulus becomes

painful.

B. It occurs when a painful stimulus becomes exaggerated.

C. It is the endoscopic finding of patients with GERD.

D. It is treated with nonsteroidal anti-inflammatory agents.

163. The Omeprazole Challenge Test is used diagnostically and therapeuti-

cally in which clinical condition?

A. Gastroesophageal reflux disease

B. Visceral hyperalgesia

C. Pulmonary embolism

D. Herpes Zoster

164. Which of the following is the most lethal esophageal cause of NCCP?

A. GERD

B. Esophageal perforation

C. Nutcracker esophagus

D. Diffuse esophageal spasm

165. The clinical presentation of GERD may be indistinguishable from

acute coronary ischemia.

A. True

B. False

166. In the Stanford classification of aortic dissection, which of the follow-

ing is true?

A. Type A involves the ascending aorta.

B. Type C involves the ascending and descending aorta.

C. Ambulatory pH monitoring is required to classify the patient as

Type I or II. 

D. There is a 90% mortality rate within the first 24 hours.

167. Which of the following conditions has evidence of inflammatory cell

infiltration, fibrosis, and damage to the intrinsic nervous system of the

esophagus?

A. Nutcracker esophagus

B. Nonspecific esophageal motility disorder

C. Hypertensive LES

D. Achalasia

168. Depending on which branch vessels are affected, aortic dissection

may present with which of the following?

A. Myocardial infarction

B. Stroke

C. Intestinal or spinal cord ischemia

D. Renal insufficiency

E. All of the above

169. Which of the following statements is true regarding aortic dissection?

A. It shows a female predominance of 3:1.

B. Patients with Type B dissection tend to be younger and have a

higher incidence of connective tissue disorders.

C. Patients with Type A tend to be older and have more factors

associated with circulatory ailments.

D. A chief risk factor for the condition is hypertension.

170. The following four imaging techniques are useful in making the diag-

nosis of aortic dissection: aortography, CT, MRI, and TEE.

A. True

B. False
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CME Objectives

To help physicians:
• quickly recognize or increase index of suspicion for 

specific conditions; 
• understand the epidemiology, etiology, pathophysiology,

and clinical features of the entity discussed;
• apply state-of-the-art diagnostic and therapeutic techniques 

(including the implications of pharmaceutical therapy 
discussed) to patients with the particular medical problems 
discussed; 

• understand the differential diagnosis of the entity 
discussed; 

• understand both likely and rare complications that may 
occur.

Answer Key

161. C
162. B
163. A
164. B
165. A

166. A
167. D
168. E
169. D
170. A
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Noncardiac Chest
Pain, Part I

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Epidemiology of Noncardiac Chest
Pain

Prevalence 12% of general population
Negative cardiac catheterizations 20-30% of all cardiac 

catheterizations
Negative cardiac catheterizations < 1% over 7 years

mortality
Annual NCCP patient care $ 1.8 billion (1989)

expense
Disability of NCCP patients 50% not working
Heart awareness programs Increased ED evaluations 

for chest pain
Liability of missed myocardial Highest  % of ED 

infarction malpractice dollars paid

Treatment of GI Causes of Chest Pain

GERD

• Omeprazole, 20 mg bid (4-8 wks)
• Omeprazole (high dose), 40 mg in a.m., 20 mg in p.m.

ESOPHAGEAL DYSMOTILITY DISORDERS

• Nitrates: Nitroglycerine, 0.4 mg SL prn pain OR
Isosorbide dinitrate, 10-30 mg bid

• Calcium channel blockers: Nifidipine, 10-30 mg OR
Diltiazem, 90 mg, both qid 
immediately before meals or as 
needed for pain. Watch for
hypotension.

VISCERAL HYPERALGESIA

• Imipramine, 50 mg at bedtime
• Trazodone, 100-150 mg daily

BOERHAAVE’S SYNDROME

• Prompt diagnosis
• IV fluids
• Antibiotics
• Prompt surgical referral

Modern Classification of Esophageal
Motility Disorders

1. ACHALASIA

a. Absence of peristalsis in esophageal body
b. Incomplete lower esophageal sphincter (LES) relaxation
c. Elevated LES pressure (normal levels depend on individual 

labs)
d. Increased intraesophageal baseline pressure relative to 

gastric baseline

2. DIFFUSE ESOPHAGEAL SPASM (DES)

a. Simultaneous (non-peristaltic) contractions occurring after 
> 10% of wet swallows

b. Periods of normal peristalsis
c. May see spontaneous and/or repetitive contractions
d. Contractions may be of increased amplitude or duration
e. LES pressure may be elevated (one-third of patients)

3. NUTCRACKER ESOPHAGUS

a. Mean peristaltic amplitude in distal esophagus ≥ 180 mmHg
b. Normal peristaltic sequence preserved
c. May have prolonged duration (≥ 6.0 seconds)

4. HYPERTENSIVE LES

a. LES pressure ≥ 2 standard deviations above normal mean 
with normal relaxation

b. Normal peristalsis

5. NON-SPECIFIC ESOPHAGEAL MOTILITY DISORDER

a. Reduced amplitude of esophageal peristalsis
b. Triple peaked contraction waves
c. Simultaneous contractions (≤ 10% of wet swallows)
d. Spontaneous contractions
e. Isolated prolonged duration contractions

Adapted from: Pirtniecks A, Smith LF, Thorpe JA. Autonomic dys-
function in non-specific disorders of eosophageal motility. Eur J
Cardiothoracic Surg 2000;17:101-105.

Differential Diagnosis of Aortic
Dissection
CARDIAC

• MI, ischemia
• Pericarditis
• Acute pulmonary edema
• Acute valvular dysfunction

PULMONARY

• Pulmonary embolus
• Pneumonia
• Pneumothorax
• Bronchitis, “pleurisy”

NEUROLOGIC

• CVA
• TIA
• Seizures
• Spinal cord compression

GASTROINTESTINAL

• Mesenteric ischemia
• Pancreatitis
• Esophageal spasm/rupture, esophagitis
• Peptic ulcer disease
• Biliary disease

Key:
MI = Myocardial infarction; CVA = Cardiovascular accident;
TIA = Transient ischemic attack

Diagnostic Testing for Aortic
Dissection

VARIABLE AORTOGRAPHY CT MRI TEE

Sensitivity ++ +++ +++ +++
Specificity +++ +++ +++ ++/+++
Site of intimal tear ++ + +++ ++
Presence of 

thrombus +++ ++ +++ +
Presence of aortic

insufficiency +++ – + +++
Pericardial effusion – ++ +++ +++
Branch vessel

involvement +++ + ++ +
Noninvasive No Yes Yes +/-
Rapid No Yes +/- Yes
No IV contrast No No Yes yes
Typically available

to the ED No Yes No +/-
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