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The esophageal complications of gastroesophageal reflux disease include peptic esophageal erosion
and ulceration, peptic esophageal strictures, and Barrett’s esophagus. Endoscopy is the diagnostic
procedure of choice for the initial evaluation of lesions. For most patients, symptoms can be con-
trolled with proton pump inhibitor (PPI) therapy. PPIs are also highly effective for healing
esophageal erosions and ulcerations and for preventing recurrence of peptic esophageal strictures.
Because Barrett’s esophagus predisposes individuals to esophageal adenocarcinoma, these patients
are advised to have regular endoscopic surveillance to detect early, curable neoplasms. Clinical
Cornerstone® Vol. 5, No. 4. Copyright © 2003 Excerpta Medica, Inc.

PATHOPHYSIOLOGY

Refluxed gastric juice can injure and inflame the
stratified squamous epithelium that normally lines
the distal esophagus (1). Peptic esophageal ero-
sions and ulcerations occur when squamous epithe-
lial cells succumb to the caustic effects of refluxed
acid and pepsin. If peptic ulceration penetrates the
blood vessels that supply the esophagus, esopha-
geal hemorrhage may ensue. Peptic ulceration also
can stimulate the deposition of fibrous tissue in the
wall of the esophagus, resulting in a peptic esoph-
ageal stricture. Healing of peptic esophageal ulcer-
ations usually involves the regeneration of more
stratified squamous epithelium. In some individu-
als, however, healing occurs through a metaplastic
process in which an intestinal-type columnar
epithelium replaces the reflux-damaged squamous
lining. This condition is called Barrett’s esopha-
gus, and the intestinal metaplasia of Barrett’s
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esophagus predisposes patients to esophageal
adenocarcinoma.

The frequency of the esophageal complica-
tions of gastroesophageal reflux disease (GERD)
varies substantially among different ethnic groups.
Studies from the Far East have suggested that com-
plicated GERD is rare in Asians (2). For decades it
has been known that Barrett’s esophagus and
esophageal adenocarcinoma are predominantly dis-
orders of whites (3). Peptic esophageal ulcerations
and strictures have been found more commonly in
whites than in blacks in the United States (4). In
one recent study, investigators reviewed endoscopy
reports and medical records for data on race and
GERD complications in 2477 consecutive patients
seen in the general endoscopy unit of a Boston hos-
pital (5). One or more esophageal complications of
GERD were observed in 267 of 2174 white patients
(12.3%), but in only 7 of 249 black patients (2.8%)



Clinical Cornerstone = GERD = Vol.5 No.4

and 1 of 54 Asian patients (1.9%). All 50 patients
with peptic esophageal strictures were white, as
were 61 of the 62 patients with peptic esophageal
ulcerations. This study suggests that all esophageal
complications of GERD have a strong predilection
for whites and are uncommon in blacks and Asians.
One important implication of this observation is
that clinicians should be especially cautious about
attributing esophageal ulcerations and strictures to
GERD in black and Asian patients. Other etiolo-
gies (eg, cancer, infection) must be strongly consid-
ered and pursued vigorously in these patients.

KEY POINT

A recent study suggests that all esophageal
complications of GERD have a strong
predilection for whites and are uncommon

in blacks and Asians.

PEPTIC ESOPHAGEAL EROSION
AND ULCERATION

Histologically, erosions are defined as superficial
necrotic defects that do not penetrate the muscu-
laris mucosae, whereas ulcerations are deeper
defects that extend through the muscularis mucosae
into the submucosa (6). Clinically, peptic esoph-
ageal ulcers are identified on the basis of their
gross endoscopic or radiographic features, and cli-
nicians seldom have histologic confirmation that the
lesions they call “esophageal ulcers” in fact have
breached the muscularis mucosae. Thus, the dis-
tinction between an esophageal ulceration and an
erosion usually is based on a subjective assessment
of the depth of the necrotic lesion.

One current method for grading the severity
of reflux esophagitis, called the Los Angeles
Classification System, avoids the problem of distin-
guishing erosions from ulcerations by referring to
both as “mucosal breaks” (7). A mucosal break is
defined as “an area of slough or erythema with a
discrete line of demarcation from the adjacent,
more normal-looking mucosa.” The Los Angeles
Classification System grades esophagitis on a scale
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of A to D, depending on the length and circumfer-
ential extent of the mucosal breaks. Los Angeles
grades C and D represent severe reflux esophagitis.

Odynophagia (pain with swallowing) is the
symptom usually attributed to esophageal erosions
and ulcerations. Ulcerative esophagitis can also
cause dysphagia even in the absence of a mechani-
cal obstruction such as a peptic esophageal stricture
(8). However, heartburn may be the only esopha-
geal symptom noted by many patients with severe
reflux esophagitis, and some patients with verified
esophageal ulcerations on endoscopic examination
may have no esophageal symptoms whatsoever.
Endoscopy is the diagnostic procedure of choice to
document esophageal erosions and ulcerations.
Although these lesions can be identified by a bari-
um swallow, the sensitivity of radiography for
detecting reflux esophagitis is ~70% (using
endoscopy as the diagnostic gold standard) (9).
Furthermore, lesions identified radiographically
generally require an endoscopic evaluation and a
biopsy sampling for confirmation. Endoscopy is
consequently preferred over radiography for the
initial evaluation of patients who have symptoms
suggestive of esophageal ulceration.

Uncommonly, esophageal erosions and
ulcerations can erode into blood vessels and cause
acute hemorrhage. In a series of patients hospital-
ized for acute upper gastrointestinal bleeding, <5%
of cases were due to esophagitis (10). However,
cases have been reported of peptic esophageal
ulcers that have perforated into the mediastinum or
penetrated into the airway, resulting in esophago-
tracheal or esophagobronchial fistulae (11,12).

Only 2 forms of therapy are effective for the
healing of ulcerative esophagitis: proton pump
inhibitors (PPIs) and antireflux surgery (13).

Histamine,-receptor antagonists (H,RAs) are not

2
reliable agents for patients with such severe reflux
disease. PPIs are almost always effective for heal-
ing severe reflux esophagitis, provided they are
administered in sufficient dosage (14). Although
antireflux surgery can heal esophageal ulcerations,
surgical treatment is seldom necessary solely to
effect esophageal healing. Furthermore, recent
studies have raised questions regarding the long-

term efficacy of antireflux operations (15).
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KEY POINT

Endoscopy is the diagnostic procedure of
choice to document esophageal erosions

and ulcerations.

PEPTIC ESOPHAGEAL STRICTURES
Deep esophageal ulcerations can stimulate fibrous
tissue production and collagen deposition, thereby
resulting in an esophageal stricture. The precise
pathogenetic mechanisms involved in stricture for-
mation are not known, however, and it is conceiv-
able that some peptic strictures may develop as a
result of chronic esophageal inflammation without
mucosal ulceration. It has been estimated that in
the United States 60% to 70% of all benign esoph-
ageal strictures are caused by reflux esophagitis,
with the remainder due largely to caustic inges-
tions, radiation, and infectious esophagitis (16).
It is the opinion of some esophagologists that the
frequency of peptic esophageal strictures has de-
creased since 1989 when the first PPI was approved
for clinical use in the United States, but defin-

itive data to prove this contention are not

available.

Patients with esophageal strictures typically
complain of dysphagia for solid foods that pro-
gresses slowly (over months to years) in severity.
Most patients have no problem swallowing liquids,
and they usually experience little or no weight loss.
Endoscopy is the diagnostic procedure of choice if
a peptic esophageal stricture is suspected. Radi-
ography is not required in most cases, but if esoph-
ageal strictures are unusually long or tight, a bari-
um swallow can be helpful to delineate the anat-
omy and to guide the choice among dilators for
therapy.

In the era before PPIs, medical therapy had
little role in the management of peptic esophageal
strictures. Clinical trials comparing H,RAs with
placebo in the treatment of patients with peptic
esophageal stenoses showed no reduction in the
need for stricture dilation (17,18). Thus, peptic

43

strictures were regarded as fixed fibrotic lesions
that would respond only to dilation therapy aimed
at stretching or tearing the fibrous tissue. However,
recent studies have shown that PPIs both improve
dysphagia and decrease the need for subsequent
esophageal dilations in patients with peptic
esophageal strictures (19). This observation indi-
cates that a reversible component of reflux
esophagitis contributes to dysphagia in some
patients with peptic esophageal strictures (20).

Patients with peptic esophageal strictures
who have dysphagia despite treatment with PPIs are
treated with esophageal dilation. Three types of
esophageal dilating devices are commonly used:
mercury-filled bougies that are passed blindly
through the mouth (eg, Maloney dilators); poly-
vinyl bougies that can be passed over a guidewire
positioned within the stricture using either fluoro-
scopic or endoscopic guidance (eg, Savary dilators);
and balloon dilators that are passed either over a
guidewire or through the endoscope. Guidewires
are used if the stricture is unusually long or tight.
If bougies are chosen, the physician passes a series
of dilators of increasing diameter to gradually
stretch the peptic stricture. If a balloon is chosen, it
is simply inflated to its maximal diameter. Most
patients experience substantial relief of dysphagia
when the esophagus is stretched to a diameter
between 12 mm and 18 mm. No study has estab-
lished the superiority of one type of dilator over
another, and serious complications such as perfora-
tion and bleeding occur in ~0.5% of all esophageal
dilation procedures (21).

BARRETT’S ESOPHAGUS

In Barrett’s esophagus an abnormal columnar
epithelium, called specialized intestinal metaplasia,
replaces esophageal squamous epithelium that has
been damaged by GERD (22). Specialized intesti-
nal metaplasia usually shows evidence of DNA
damage (23), and most esophageal adenocarcinomas
appear to arise from this metaplastic mucosa (24).
GERD and Barrett’s esophagus are the major
recognized risk factors for esophageal adenocarci-
noma, a tumor whose frequency has increased pro-
foundly over the past few decades in Western
countries (25).
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Symptoms and Cancer Risk

Barrett’s esophagus per se causes no symptoms.
The condition usually is discovered when endos-
copy is performed to evaluate GERD symptoms.
The Practice Parameters Committee of the Amer-
ican College of Gastroenterology has recommend-
ed the following guideline on initial evaluation for
patients with GERD (8): “If the patient’s history is
typical for uncomplicated GERD, an initial trial of
empirical therapy (including lifestyle modification)
is appropriate. Patients in whom empiric therapy is
unsuccessful or who have symptoms suggesting
complicated disease should have further diagnostic
testing (ie, endoscopy).” Symptoms that might
suggest complicated disease requiring early endo-
scopic evaluation include anorexia, weight loss,
dysphagia, odynophagia, bleeding, and signs of
systemic illness. In another publication specifically
addressing Barrett’s esophagus (26), the Practice
Parameters Committee states, “Patients with chron-
ic GERD symptoms are those most likely to have
Barrett’s esophagus and should undergo upper
endoscopy.” It is important to appreciate that these
guidelines are merely committee recommendations
whose efficacy has not been verified by clinical
studies. Indeed, some authorities believe there is
insufficient evidence to support the practice of rou-

KEY POINT

Endoscopy with random biopsy sampling
for dysplasia remains the clinical standard
for managing patients with Barrett’s

esophagus.

tine endoscopic screening of patients with chronic
GERD symptoms (27).

Endoscopists recognize Barrett’s esophagus
because specialized intestinal metaplasia has a dull
reddish color that contrasts sharply with the pale,
glossy appearance of the normal squamous lining.
This finding is not specific, however, and therefore
the diagnosis of Barrett’s esophagus requires the
demonstration of specialized intestinal metaplasia
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in esophageal biopsy specimens. If specialized
intestinal metaplasia extends =3 cm above the gas-
troesophageal junction, the condition is called long-
segment Barrett’s esophagus; <3 cm of esophageal
metaplasia is called short-segment Barrett’s esoph-
agus (28). In patients who undergo endoscopy
because of GERD symptoms, 3% to 5% are found
to have long-segment Barrett’s esophagus, and 10%
to 15% are found to have the short-segment condi-
tion (22). Although it is not clear that long- and
short-segment Barrett’s esophagus have the same
pathogenesis and risk for malignancy, the 2 condi-
tions presently are managed similarly.

Published estimates on the annual risk of
cancer in patients with Barrett’s esophagus have
ranged from 0.2% to 2.9% (29,30). However, a
recent report has provided compelling evidence that
the cancer risk in Barrett’s esophagus has been
overestimated for years because of publication
bias—the selective reporting of studies that have
positive or extreme results (30). Current studies
suggest that patients with Barrett’s esophagus
develop esophageal cancer at the rate of ~0.5% per
year. Endoscopic surveillance is recommended to
identify neoplasms that are in an early curable
stage.

No definitive studies (ie, randomized con-
trolled trials) prove that regular endoscopic sur-
veillance decreases cancer mortality for patients
with Barrett’s esophagus. Observational studies
have documented that endoscopic surveillance can
detect curable neoplasms in Barrett’s esophagus,
and that cancers discovered during surveillance are
less advanced than those found in patients who
present with cancer symptoms such as dysphagia
and weight loss (31). Those studies however are
subject to a number of biases that might inflate the
value of surveillance (32). Computer models also
have suggested that screening and surveillance for
Barrett’s esophagus can prolong life provided cer-
tain assumptions are met (33-35). For example, in
one Markov model of 50-year-old patients who
had an assumed annual cancer incidence rate of
0.4%, endoscopic surveillance every 5 years was
found to be the preferred strategy, costing $98,000
per quality-adjusted life-year gained (35). Such
computer models incorporate numerous layers of
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questionable assumptions, which limit their clinical
utility.

Dysplasia

Cancers in Barrett’s esophagus evolve through a
sequence of genetic (DNA) alterations that endow
the affected cells with growth advantages and pro-
duce morphological changes in the tissue (Figure)
(36). When the genetic damage is sufficient to
cause neoplasia, the accompanying morphological
changes may be recognized histologically as dys-
plasia. Thus, dysplasia is the morphological
expression of early neoplasia, and dysplastic cells
are predisposed to malignancy. Pathologists cate-
gorize dysplasia as low- or high-grade, depending
on the extent of cytological and architectural
changes in the tissue.

Unfortunately, dysplasia is an imperfect
marker for malignancy in Barrett’s esophagus for
several reasons. Among experienced pathologists,
interobserver agreement for the diagnosis of low-
grade dysplasia in Barrett’s esophagus is <50%
(37,38). Furthermore, cancers can be detected in
the resected esophagus of approximately one third
of patients who have undergone esophagectomy
because of the finding of high-grade dysplasia; pre-
sumably, these cancers are missed preoperatively

because of biopsy sampling error. Published esti-
mates of the 5-year cumulative esophageal cancer
incidence for patients with high-grade dysplasia
range widely, from 9% to 59% (38-41). Alter-
native markers for cancer risk are being studied (eg,
abnormalities in p53 expression and flow cytome-
try), as are endoscopic techniques that enable iden-
tification of abnormal tissue for biopsy sampling
(eg, chromoendoscopy, endosonography, and fluo-
rescence spectroscopy). Despite the many prob-
lems with dysplasia as a biomarker for malignancy,
endoscopy with random biopsy sampling for dys-
plasia remains the clinical standard for managing
patients with Barrett’s esophagus.

Patients with high-grade dysplasia in
Barrett’s esophagus have 3 major management
options: esophagectomy, endoscopic ablative thera-
py, or intensive surveillance. Esophagectomy is
the only therapy that clearly can prevent the pro-
gression from dysplasia to cancer. However,
esophagectomy has an operative mortality rate of
3% to 12%, and a 30% to 50% rate of serious
operative complications (42). Endoscopic ablative
therapies use thermal or photochemical energy to
destroy the abnormal epithelium, or localized
lesions can be resected using a technique called
endoscopic mucosal resection that is similar to

Genetic (DNA) damage
(Activate oncogenes, inactivate tumor suppressor genes)

Cells acquire growth advantages

Advantaged cells proliferate

more genetic damage

Autonomous clone(s) of cells emerge (neoplasia)

DNA damage causes morphologic changes (dysplasia)

more genetic damage

Cancer

Figure. Carcinogenesis in Barrett’s esophagus.
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colonoscopic polypectomy (43,44). Serious side
effects (eg, esophageal stricture formation) occur
frequently with these treatments, and no study yet
has demonstrated that ablative therapy decreases
the long-term risk for cancer development in
Barrett’s esophagus. Intensive surveillance for
high-grade dysplasia involves endoscopic exami-
nations every 3 to 6 months, and invasive therapies
are withheld until biopsy specimens show adeno-
carcinoma. Few published data directly support
the safety and efficacy of this practice, and pub-
lished reports suggest that ~3% to 10% of cancers
discovered in this fashion may be incurable
(41,45,46).

KEY POINT

Clinicians may consider the use of experi-
mental ablative therapies for high-grade
dysplasia provided the therapy is adminis-
tered as part of an established, approved

research protocol.

Management of Barrett’s Esophagus

No management strategy for patients with Barrett’s
esophagus has been proved to prolong life. Never-
theless, the management strategy endorsed by the
American College of Gastroenterology, and which
can be considered the present standard of care, is as
follows (26):

® Patients with Barrett’s esophagus should have
regular surveillance endoscopy to obtain
esophageal biopsy specimens. GERD should be
treated prior to surveillance to minimize confu-
sion caused by inflammation in the interpreta-
tion of dysplasia.

For patients who have had 2 consecutive endos-
copies that show no dysplasia, surveillance
endoscopy is recommended at an interval of
every 3 years.

If dysplasia is noted, the finding should be ver-
ified by consultation with another expert
pathologist.

For patients with verified low-grade dysplasia
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after extensive biopsy sampling, yearly surveil-
lance endoscopy is recommended.
For patients found to have high-grade dysplasia,
another endoscopy should be performed with
extensive biopsy sampling (especially from areas
with mucosal irregularity) to look for invasive
cancer, and the histology slides should be inter-
preted by an expert pathologist. If the finding is
focal high-grade dysplasia (defined as high-
grade dysplastic changes involving fewer than
5 crypts), the condition may be followed with
endoscopic surveillance performed at 3-month
intervals. If the determination is verified to be
multifocal high-grade dysplasia, intervention
(eg, esophagectomy) may be considered.
Although not specifically recommended in
the practice guidelines, clinicians may consider the
use of experimental ablative therapies such as pho-
todynamic therapy for their patients with high-
grade dysplasia in Barrett’s esophagus, provided
the therapy is administered as part of an estab-
lished, approved research protocol. The use of
ablative therapies outside research protocols cannot
be condoned at this time.

SUMMARY

Esophageal complications of GERD include peptic
esophageal erosion and ulceration, peptic esoph-
ageal strictures, and Barrett’s esophagus. Fre-
quency of these complications varies substantial-

ly among different ethnic groups. Results of a
recent study suggest that all esophageal complica-
tions of GERD have a strong predilection for whites
and are uncommon in blacks and Asians. For these
groups, other etiologies such as cancer and infection
must be strongly considered and pursued. Endos-
copy is the diagnostic procedure of choice to docu-
ment esophageal erosions and ulcerations. Of the 2
forms of effective therapy for healing severe reflux
esophagitis, PPIs, if administered in sufficient
dosage, are almost always effective. For managing
patients with Barrett’s esophagus, surveillance
endoscopy with random biopsy sampling for dys-
plasia remains the clinical standard.
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Dialogue Box

EDITORIAL BOARD

Do esophageal complications occur in patients
with mild GERD, ie, patients with occasional
symptoms, typically after meals, adequately
controlled with over-the-counter antacids or
H,-blockers?

SPECHLER

Esophageal complications (esophageal ulcerations,
stricture, Barrett’s esophagus) occur almost exclu-
sively in patients who have severe reflux esophagitis.
However, the severity of symptoms does not
reflect the severity of esophagitis. Patients with
mild symptoms may have severe esophagitis and
patients who do not have severe esophagitis may
have severe symptoms.

EDITORIAL BOARD

Should clinicians have a higher threshold for
ordering upper gastrointestinal (UGI) endos-
copy in black and Asian GERD patients? Also,
what are the differences in adenocarcinoma of
the esophagus in these groups?

SPECHLER

In answer to the first part, no. Indications for this
procedure are the same among different ethnic
groups. The SEER program publishes data
about the frequency of adenocarcinoma of the
esophagus in whites and African Americans, but
I do not think that data on Asians are readily
available. Adenocarcinoma of the esophagus is
predominantly a disease of white men. Further-
more, data from the Far East suggest that adeno-
carcinoma of the esophagus is rare in Asians.

EDITORIAL BOARD
To what extent does adenocarcinoma of the
cardia show gender and racial differences?
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SPECHLER

The epidemiology of adenocarcinoma of the cardia
is very similar to that of adenocarcinoma of the
esophagus, including gender and racial differences.
However, many of the so-called adenocarcinomas
of the cardia are really adenocarcinomas of the
esophagus that have grown down into the stomach.
From the data available, it is not possible to know
whether the epidemiology of “true” adenocarcino-
mas of the cardia (ie, cancers that truly originate in
the proximal stomach and not the distal esopha-
gus) differs substantially from that for adenocarci-
noma of the esophagus.

EDITORIAL BOARD

Other than odynophagia, are there any other
symptoms that would be predictive of esopha-
geal complications?

SPECHLER

Dysphagia for solid foods suggests the possibility
of an esophageal stricture. The combination of
dysphagia and weight loss suggests the presence
of esophageal cancer.

EDITORIAL BOARD

For patients with severe reflux esophagitis,
what dosage of PPIs should be prescribed and
for how long?

SPECHLER
The conventional dosages for reflux esophagitis
are as follows:

esomeprazole (Nexium®) 20 mg QD or 40 mg QD
lansoprazole (Prevacid®) 30 mg QD
omeprazole (Prilosec®) 20 mg QD

pantoprazole (Protonix®) 40 mg QD

rabeprazole (Aciphex®) 20 mg QD
Physicians often increase the dosages to BID or
higher as necessary for patients who do not
respond to the conventional dosages.



Clinical Cornerstone = GERD

= Vol.5 No.4

Dialogue Box

EDITORIAL BOARD

What is the pathophysiologic mechanism for
the favorable impact of PPIs on the ‘“reversible
component” of the dysphagia seen in GERD
patients with strictures?

SPECHLER

The mechanism is not entirely clear. Reflux
esophagitis causes swelling of the mucosa within
the stricture, which further narrows the lumen of
the esophagus. PPIs cause healing of the reflux
esophagitis and, presumably, this opens the lumen
and improves dysphagia.

EDITORIAL BOARD

Why has the incidence of esophageal adenocar-
cinoma increased in Western countries despite
the availability and growing use of PPI
therapy?

SPECHLER

The answer to this question is not known. Some
authorities speculate that the declining frequency
of H pylori infection in Western populations has
predisposed to more severe GERD. Others have
proposed that the increased use of nitrate-based
fertilizers in Western countries after World War II
has resulted in increased exposure of the distal
esophagus to genotoxic levels of nitric oxide.
Further studies are needed to resolve this impor-
tant issue.

EDITORIAL BOARD
What are the risk factors for the development
of Barrett’s esophagus?
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SPECHLER

Risk factors for Barrett’s esophagus in patients
with GERD include male gender, white ethnicity,
advanced age, and long duration of symptoms.

EDITORIAL BOARD

Since the cost benefit of screening for Barrett’s
is difficult to justify in an unselected group,
would it be easier to justify in white males

>5(0 years with prolonged reflux symptoms?

SPECHLER

Middle-aged white males clearly are the group
most at risk for esophageal adenocarcinoma, and
the cost-efficacy of screening has not been estab-
lished even in this group. Presently, however, no
medical society recommends that endoscopic sur-
veillance should be limited only to certain ethnic
groups.

EDITORIAL BOARD

The drastic increases in GER and adenocarci-
noma of the esophagus seem to parallel the
increase in obesity. Is there a reason not to
include increasing obesity along with declining
H pylori and nitric oxide exposure among the
probable causes for epidemic GERD?

SPECHLER

Obesity has been established as a risk factor for
esophageal adenocarcinoma, and the increase in
obesity certainly could be contributing to the
increased frequency of the tumor.





