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PREFACE

Gastrointestinal (GI) bleeding is an extremely common clinical problem
resulting in more than 300,000 hospitalizations annually in the United States.
The overall incidence of upper GI bleeding is approximately 125 hospitaliza-
tions for every 100,000 people, with a male to female ratio of 2/1. Lower GI
bleeding is far less common. Interestingly, the mortality from upper GI bleed-
ing has remained stable at 10% over the past 45 years, despite improved diag-
nosis and newer therapeutic modalities, although this may reflect, at least in
part, the aging population with a significantly higher GI bleeding mortality.
Fortunately, the mortality from lower GI bleeding has decreased dramatically,
despite the higher risk among the aging population owing, in large part, to
early detection and intervention. Although GI bleeding can be acute or chronic,
mortality from acute GI bleeding is much greater than that for chronic bleed-
ing. Therefore, it is important to understand the pathogenesis of acute GI bleed-
ing, with an emphasis on early detection, prevention, and intervention, in order
to minimize morbidity and mortality.

Acute Gastrointestinal Bleeding: Diagnosis and Treatment covers a wide
range of topics, with particular emphasis on the pathophysiology, diagnosis,
management, and treatment of various acute bleeding disorders. The general
approaches to the acute GI bleeding patient are discussed in terms of support-
ive care, early detection and determination of upper vs lower GI bleed, when
to transfuse, as well as early predictors of morbidity and mortality. Outlined
in this volume are the many dilemmas faced by physicians in the approach to
the acute GI bleeding patient, such as localization of the bleeding source (up-
per vs lower), the need and timing for emergent endoscopy, and the timing for
radiologic intervention and/or surgery. The emphasis throughout is on patient
management, diagnostic measures, and treatment modalities. Diagnostic and
treatment algorithms for acute GI bleeding determined by evidence-based
medicine and standard-of-care issues are included.

We hope that this book serves as a useful reference for both primary care
physicians as well as gastroenterologists.

Karen E. Kim, MD
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INTRODUCTION

The esophagus is an important site of acute upper gastrointestinal
(GI) bleeding that typically presents with hematemesis or melena.
A careful history is essential in assembling an accurate differential
diagnosis. An antecedent history of vomiting, immunosuppression,
medication use, and instrumentation in addition to symptoms of
heartburn, dysphagia, and odynophagia is helpful in establishing a
diagnosis.

The esophageal mucosa is normally devoid of large vessels that could
cause rapid blood loss if damaged. In the absence of varices or bleeding
diathesis, acute esophageal bleeding is caused by deep injury to the
esophagus or abnormally superficial arterial branches. As it is common
for many of the conditions discussed below to lead to shallow ulceration
of the esophagus, it is more likely for esophageal bleeding to present
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with a subacute or chronic course. However, given the high prevalence
of conditions such as gastroesophageal reflux disease, the esophagus is
a significant source of acute GI blood loss, accounting for approxi-
mately one-third of all acute upper GI bleeding cases.

Table 1
Causes of Nonvariceal Esophageal Bleeding

Mallory-Weiss tear
Peptic esophagitis
Infectious esophagitis

Viral
Herpes simplex
Cytomegalovirus
HIV

Primary
Bacillary angiomatosis
Nocardia
Actinomycoses
Mycobacterial

Epstein-Barr virus
Varicella zoster
Human papillomavirus

Bacterial
Tuberculosis
Syphilis
Mycobacterium avium-intracellulare
Actinomycosis
Other—Staphylococcus aureus, Staphylococcus epidermis, Staphylococcus

viridans (hard to prove as primary cause)
Fungal

Candida albicans
Blastomycosis

Caustic injury/pill esophagitis
Neoplastic causes

Adenocarcinoma
Squamous cell carcinoma
Lymphoma
Stromal tumor
Metastatic disease—breast, melanoma, and other
Melanoma
Small cell carcinoma
Kaposi’s sarcoma
Hemangioma
Squamous papilloma
Liposarcoma

Cutaneous disorders
Epidermolysis bullosa
Pemphigus vulgaris
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Table 1 (continued)

Cutaneous disorders
Bullous pemphigoid
Cicatracial pemphigoid
Tylosis
Erythema multiforme
Pseudoxanthem elasticum
Lichen planus
Stevens-Johnson syndrome

Inflammatory causes
Crohn’s disease
Eosinophilic esophagitis
Sarcoidosis
Collagen vascular disease

Wegener’s granulomatosis
Anti-cardiolipin antibody syndrome
Behçet’s disease
Henoch-Schönlein purpura
Scleroderma

Amyloidosis
Ischemic esophagitis (“black esophagus”)

Iatrogenic causes
Radiation
Chemotherapy
Graft-versus-host disease
Surgery
Photodynamic therapy
Endoscopy/transesophageal echocardiography for diagnosis or dilation
Sclerotherapy/banding

Vascular causes
Dieulafoy’s lesion
Blue rubber bleb nevus syndrome
Arteriovascular malformation
Esophagoaortic fistula
Subclavian artery-esophageal fistula

Miscellaneous causes
Gastric inlet patch
Fibrovascular polyp
Esophageal intramural hematoma
Scurvy
Esophageal diverticulum
Foreign body

There are numerous causes of esophageal bleeding (Table 1). This
chapter discusses specific etiologies with particular emphasis on the
more common and clinically pertinent etiologies. Esophageal varices
are the subject of another chapter in this book.
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MALLORY-WEISS LESIONS

Mallory-Weiss lesions are tears occurring at or near the esophago-
gastric junction, secondary to mechanical stress most commonly
induced by vomiting. Increased intraabdominal pressures during retch-
ing or vomiting combined with forceful propulsion of the gastric cardia
through the diaphragmatic hiatus may cause enough force to lacerate the
esophagogastric mucosa.

Mallory-Weiss lesions account for 4–14% of all cases of acute upper
GI bleeding in patients who undergo endoscopy (1,2). Most series report
a male predominance of 60–80% (3–6), with the mean age typically in
the fourth to sixth decades (3,6,7). Recent alcohol ingestion has been
reported in 21–80% of cases (5,8,9). Importantly, a history of anteced-
ent vomiting or retching is only reported in 30–85% of patients (1,2,6).
Hematemesis is a presenting symptom in 85–95% of cases (2,9). Any
condition causing vomiting could produce a tear, including coughing,
cardiopulmonary resuscitation, pregnancy, and even colonoscopy
preparation (10–14). A Mallory-Weiss tear secondary to endoscopy is
uncommon and rarely leads to severe bleeding (13,15).

The diagnosis of Mallory-Weiss lesions is best made endoscopi-
cally with close inspection of the gastroesophageal junction. Barium
swallows have poor sensitivity and are not recommended. The lesion
is longitudinal, most commonly along the posterior aspect of the lesser
curve of the gastric cardia, extending proximally to include the distal
esophagus (Fig. 1) (6). In over 80% of cases, a single tear exists (5,6),
averaging 0.5–5 cm in length (16). Although esophageal involvement
is common, only rarely is the lesion confined to the esophagus alone
(6,17,18). The presence of hiatal hernia is associated with a more
distal laceration, perhaps sparing the esophagus altogether (18). This
is probably caused by proximal displacement of the esophagogastric
junction from the diaphragmatic hiatus. Such lesions need to be dis-
tinguished from Cameron’s erosions, although the latter typically
presents with chronic GI blood loss. Several series have reported up
to a 75% prevalence of hiatal hernias in patients presenting with bleed-
ing Mallory-Weiss lesions (5,16,18); however, one large series reported
only 17% (6).

The bleeding associated with Mallory-Weiss lesions is usually self-
limited, with spontaneous cessation of bleeding reported in 90% of
cases (6). Protracted bleeding can occur, however, and active bleeding
has been noted endoscopically in 25–55% of patients (6,9). In 20–50%
of cases, hypotension < 100 mmHg and tachycardia > 100 bpm are
presenting features (9,16), and 30–75% require blood transfusion dur-
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ing the hospital course (5,6). A mortality of 0–13% has been reported in
patients presenting with Mallory-Weiss lesions; however, not all the
deaths were attributed to bleeding (3,19–21). A recent series (1)
attempted to define characteristics that would select a subset of patients
with bleeding Mallory-Weiss lesions who exhibited a low likelihood of
rebleeding, thereby not requiring admission to the hospital. The study
noted that patients with portal hypertension or bleeding diathesis,
including that caused by nonsteroidal antiinflammatory drugs (NSAID)
use, were at increased risk of rebleeding. Patients with active bleeding
at endoscopy were more likely to be treated endoscopically and received
more blood transfusions.

Several endoscopic therapies have been described in the treatment of
actively bleeding Mallory-Weiss lesions; however, few data exist to
measure these modalities against each other or against no treatment at
all. Endoscopic therapy for bleeding Mallory-Weiss lesions has included
endoscopic electrocoagulation (22), epinephrine injection (23), or heater
probe cauterization (24). More recently, endoscopic band ligation simi-
lar to that used for bleeding esophageal varices has been utilized (25,26).
To date, however, no randomized, controlled trials have been performed
to evaluate the efficacy of these modalities. Other modalities described
in cases of failed endoscopic therapy include angiographic localization
and embolization of the bleeding vessel (27), which is a reasonable
second-line approach. Placement of Sengstaken-Blakemore tube,
although reported (28), is no longer recommended for this condition

Fig. 1. Endoscopic view of a Mallory-Weiss tear straddling the squamocolum-
nar junction in the presence of a hiatal hernia
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because of the substantial morbidity of the procedure itself. Surgery
may be necessary to oversew the bleeding lesion if hemostasis cannot
be achieved (5,6,19,21). Although the efficacy of acid suppression in
the treatment of Mallory-Weiss tears has not been studied, many patients
are empirically placed on an antisecretory medicine (21).

REFLUX ESOPHAGITIS

Gastroesophageal reflux disease (GERD) is a very common disorder,
causing monthly symptoms in up to 36% of the U.S. population (29).
GERD occurs as a result of an abnormally prolonged exposure of the
esophageal mucosa to gastric acid and pepsin. Reflux esophagitis
occurs in a subset of patients with GERD in whom esophageal inflam-
mation is visible as erosions or ulcerations (Fig. 2); it is found in 2–4%
of the U.S. population (30).

Reflux esophagitis is a common lesion of the upper GI tract found in
the evaluation of GI bleeding. In a study of 248 patients with a mean age
of 61 years who presented with positive fecal occult blood tests, esoph-
agitis was detected in 9.3% and was the most common endoscopic
abnormality (31). In a separate study with a similar population, the same
investigators found esophagitis to be one of the most common endo-
scopic abnormalities in patients presenting with iron deficiency anemia

Fig. 2. Severe, erosive reflux esophagitis.
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(32). In several series, reflux esophagitis accounted for only 2–5% of all
cases of acute upper GI bleeding, occurring less commonly than peptic
ulcer disease (57–75%), esophageal varices (7–9%), or Mallory-
Weiss tears (19,20,33,34). However, in one recent study, reflux
esophagitis accounted for 14.6% of overt upper GI tract bleeding
(35). The bleeding associated with acid reflux is not typically mas-
sive. In two large series, there were no deaths attributed to bleeding
from reflux esophagitis (19,20).

Although reflux esophagitis presenting as acute GI bleeding is
uncommon in the general population, there are subgroups for which
it poses an increased risk. In a study of 248 patients presenting with
acute upper GI bleeding (115 aged > 80 and 133 aged 60–69 years),
21.1% of cases in patients older than 80 years were attributed to
reflux esophagitis, compared with 3.3% of patients 60–69 years of
age (p < 0.001) (36). In another study, 25 critically ill patients under-
went endoscopy at the time of endobronchial intubation and were
re-endoscoped 5 days later (37). They all had nasogastric tubes in
place and were receiving intravenous H-2 receptor antagonists.
After 5 days of mechanical ventilation, 48% had reflux esophagitis.
Severity of esophagitis was related to the gastric residual volume.
Critical illness, mechanical irritation from the nasogastric tube, dis-
ruption of the normal lower esophageal sphincter barrier by the pres-
ence of a nasogastric tube feeding in the supine position, and
decreased gastric emptying are proposed mechanisms for the devel-
opment of esophagitis in this population (36,38). A case-control,
retrospective review of institutionalized mentally retarded adults
admitted for acute upper GI bleeding revealed reflux esophagitis to
be the most common diagnosis, accounting for 70% of cases (39).

Bleeding associated with reflux esophagitis is almost always self-
limited, requiring no further interventions acutely beyond hemo-
dynamic support, elimination of aggravating factors (i.e., NG tubes),
and acid suppression to initiate healing. Proton pump inhibitors are
superior to all other therapy in the healing of reflux esophagitis (40).
If the esophagitis is severe, the patient should begin high-dose pro-
ton pump inhibition, and repeat endoscopy in 8–12 weeks should be
considered to assess healing and evaluate for the presence of Barrett’s
esophagus.

ESOPHAGEAL INFECTIONS
Infections of the esophagus rarely manifest in the general popula-

tion, being more common among immunocompromised hosts. Viral,
fungal, and bacterial infections of the esophagus typically present
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with dysphagia and/or odynophagia rather than acute upper GI bleed-
ing. Most of the published literature regarding acute upper GI bleeding
secondary to esophageal infection is in the form of case reports or
small series.

Viral Esophagitis
HERPES SIMPLEX VIRUS

Herpes simplex virus (HSV) types 1 and 2 have each been reported
to cause esophagitis (41,42). The most common presentation is that of
acute-onset odynophagia and dysphagia, retrosternal pain, and fever.
Other presenting symptoms may include nausea, vomiting, or hematemesis.
Lesions progress from fragile 1–3-mm vesicles predominantly in the
mid-to-distal esophagus that slough, to sharply demarcated, “punched-
out” ulcers with raised margins. These lesions may coalesce and form
a larger area of ulceration. Heaped up inflammatory exudates may col-
lect in the base of the ulcers in severe cases, resembling Candida esoph-
agitis (43). One case report described a black esophagus, suggesting
necrosis and eschar formation (44). Biopsies and brushings should be
taken from the margin rather than the ulcer base to improve diagnostic
yield since herpes infects the squamous epithelium. Biopsies should be
taken for both histologic examination and culture, as this increases the
diagnostic yield (45,46). Although immunostaining is also available, its
diagnostic yield may not exceed that of histology and culture combined
(46). Oral or parenteral acyclovir is the first-line agent used in treatment
of HSV esophagitis.

In a review of 23 cases of HSV esophagitis, 30% were associated with
acute upper GI bleeding (45). There are no reports of specific endo-
scopic or radiographic treatments for bleeding HSV esophagitis. How-
ever, there is one report of a patient with massive bleeding that resolved
after treatment with intravenous acyclovir (47).

Presentation of herpes esophagitis in the immunocompetent host is
similar to that of the immunocompromised patient, but it is less common
and the course is typically less severe. In a retrospective review of
38 cases of HSV esophagitis in otherwise healthy hosts, 76% presented
with odynophagia, 50% with heartburn, and 45% with fever (46). Only
21% displayed concurrent oropharyngeal lesions. The endoscopic
appearance was similar to that of immunocompromised hosts, including
friability (84%), numerous ulcers (87%), distal esophageal distribution
(64%), and whitish exudates (40%). Only 68% of histologic examina-
tions detected characteristic findings, further demonstrating the need
for concurrent viral cultures, which were positive in 96% of those tested.
Immune serologies were consistent with primary infection in 21% of
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cases. Although most cases were mild and self-limited, there was a
report of acute hemorrhage and esophageal perforation.

CYTOMEGALOVIRUS

Cytomegalovirus (CMV) esophagitis typically has a more subacute
presentation than HSV esophagitis (48). Initial symptoms such as weight
loss, nausea, vomiting, fever, and diarrhea often reflect the more sys-
temic nature of the infection. Odynophagia, dysphagia, or hematemesis
may subsequently develop, alerting the clinician to the possibility of
esophageal involvement. As with HSV, the distribution of lesions in
CMV esophagitis is commonly in the mid-to-distal esophagus (49).
The ulceration is usually shallow, with flat margins, and may extend for
several centimeters. However, in some cases deep ulcers may occur
(49). In contrast to HSV esophagitis, biopsies should be taken from the
center of the ulcer for optimal results (48). CMV produces intranuclear
inclusion in macrophages that are not commonly detected in squamous
epithelium. As with HSV, cultures in addition to histopathology increase
the diagnostic yield of biopsies (50). Gancyclovir is the first-line agent
in the treatment of CMV esophagitis. Although rare, infections in
immunocompetent individuals do occur (51,52).

In a review of 33 patients with CMV esophagitis, 5 presented with
acute upper GI bleeding (49). In this study, 8% of all patients showed
deep ulceration. There are also reported cases of CMV esophagitis caus-
ing massive GI hemorrhage necessitating emergent esophagectomy after
failure of medical therapy (53). There are no reports of either acute
endoscopic or angiographic treatment of this condition.

OTHER VIRAL INFECTIONS

Other rare viral causes of bleeding esophageal lesions include varicella
zoster virus, human papillomavirus, and human immunodeficiency virus
(HIV) (Fig. 3) (54,55). There are reports of isolation of HIV from esoph-
ageal ulcers in infected patients (56), suggesting a pathologic role of the
virus. However, the role of HIV in the development of esophageal ulcer-
ation is still unclear, as the presence of HIV in the esophageal mucosa is
common and often is independent of esophageal pathology (55,57).

Fungal Esophagitis
CANDIDA ESOPHAGITIS

Candida albicans is a yeast that is found as part of the normal human
oropharyngeal flora. It is a common cause of esophagitis in immuno-
compromised patients, including those with AIDS, or diabetes mellitus,
those on immunosuppressive medications, and the elderly. Many
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patients are asymptomatic, and infection is often found incidentally
during investigation of another problem. Patients who are more immuno-
suppressed are typically more likely to be symptomatic, reflecting a
more aggressive course of infection. The most common presenting
symptoms are odynophagia or dysphagia. The endoscopic appearance
of C. albicans esophagitis ranges from a few raised white plaques to
confluent, elevated plaques with ulceration and buildup of “cottage
cheese” material that may narrow the lumen (58). Biopsies and brushings
should be obtained for diagnosis; however, treatment is often empiric,
based on endoscopic findings alone. Although oral thrush is a common
finding, its absence should not rule out the diagnosis (59,60).

Although rare, acute upper GI bleeding secondary to C. albicans
esophagitis has been reported (61). In one report, massive hemorrhage
developed in a man with a history of renal failure (62). In this patient,
supportive care was continued until intravenous therapy with amphot-
ericin B could initiate healing. In another, acute bleeding was noted in
an alcoholic patient with esophageal ulcerations secondary to C. albicans
in the setting of two epiphrenic diverticula (63).

OTHER FUNGAL INFECTIONS

Blastomycosis dermatitidis is a rare cause of esophagitis and has
been reported to cause acute upper GI bleeding (64). Histoplasma spe-

Fig. 3. Large, deep midesophageal ulceration in patient with AIDS. Viral cul-
tures and histology did not reveal a pathogen or neoplasm consistent with an
idiopathic HIV-related esophageal ulceration.
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cies are common pulmonary mycoses that may affect the esophagus by
direct extension from the lung and mediastinum, or via hematogenous
spread (65). Aspergillus species are mycoses commonly affecting
patients with underlying pulmonary disease. Although esophageal
infection has been documented (69), there are no reports of acute bleed-
ing secondary to this pathogen. Treatment is supportive and includes
antifungal therapy.

Bacterial Infections
MYCOBACTERIUM TUBERCULOSIS

Although Mycobacterium tuberculosis may infect any organ in the
body, clinically significant esophageal involvement is rare. In immuno-
compromised cases, disseminated disease is common and can present
with esophageal manifestations and symptoms that include dysphagia
and chest pain. Esophageal infection may occur by hematogenous spread
or direct extension from mediastinal lymph nodes. Endoscopically, the
lesions appear as shallow ulcerations that range in size. Fistulae may be
noted, as well as traction diverticula in the midesophagus secondary to
scarring and retraction of mediastinal nodes (70). Extrinsic compres-
sion may be seen as well (71). Biopsies should be taken for routine
histology, acid-fast smears, and mycobacterial culture.

There are several reports of acute upper GI bleeding from this con-
dition, often secondary to fistulizing complications (72–74). In a review
of 11 patients with tuberculous esophagitis at a single institution over an
18-year period, two presented with hemorrhage (70). When hemorrhage
results from mucosal ulceration without fistula and is self-limited,
medical management alone is reasonable.

OTHER BACTERIAL INFECTIONS

Rupture of a syphilitic aortic aneurysm into the esophagus of a patient
resulting in massive hemorrhage and death has been reported (75).
Invasive bacterial esophagitis caused by normal oropharyngeal flora
has been reported to occur in immunosuppressed patients, particularly
in those with granulocytopenia (76). Mucosal friability, pseudo-
membranes, and ulceration can be present (76,77) and may lead to bleed-
ing, especially in the setting of a bleeding diathesis. Treatment with
broad-spectrum antibiotics is generally sufficient.

MALIGNANT NEOPLASM
Malignant tumors of the esophagus, either primary or metastatic, are

another cause of acute upper GI bleeding. Neovascularization as well as
deep invasion of larger tumors can lead to such a complication. The most
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common primary malignancies of the esophagus are squamous cell car-
cinoma and adenocarcinoma, which account for more than 90% of all
such lesions. Reports of rare primaries include malignant melanoma
presenting as acute hemorrhage (78), and esophageal stromal tumor
typically presenting with dysphagia but rarely with acute bleeding (79).
Reported cases of bleeding from metastases include breast carcinoma
(80), renal cell carcinoma (81), small cell carcinoma, osteogenic sar-
coma, and germ cell tumors (82) (Table 1).

Endoscopically, esophageal carcinoma appears as a mucosal mass
lesion that is often exophytic and ulcerated (Fig. 4). There are clinical
characteristics of squamous cell carcinoma and adenocarcinoma, how-
ever, that may help influence clinical suspicion prior to the interpretation
of biopsies. The most common site of squamous cell carcinoma is the
midesophagus, whereas adenocarcinoma is frequently located in the
distal esophagus. Although both cancers increase in incidence with
age and male gender, specific risk factors for squamous cell carcinoma
include African-American race and tobacco and alcohol use. Adenocar-
cinoma is more prevalent among Caucasians, with the primary risk
factors being Barrett’s esophagus and GERD. Although both are rel-
atively uncommon cancers, the incidence of esophageal adenocarci-
noma is rapidly increasing.

Fig. 4. Distal esophageal exophytic mass with biopsies revealing adenocarcinoma.
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Esophageal carcinoma presenting as spontaneous acute upper GI
bleeding is rare, with the dominant presenting symptom being dysph-
agia and weight loss. Large series have reported only rare cases of acute
bleeding as the initial symptom (19,20,34). There is a reported case of
a distal esophageal carcinoma that penetrated the aorta, leading to fis-
tula, massive hematemesis, and death (83). In another case, a primary
esophageal malignant melanoma presented with massive hematemesis (78).

Acute bleeding in patients with esophageal carcinoma has been more
commonly reported after treatment with radiation or metal stenting of
the lesion. In a series of 423 consecutive patients with esophageal cancer
treated with radiation therapy, 31 (7%) developed massive hemorrhage
and died (84). The mean interval from start of radiation until hemor-
rhage was 9.2 months. Risk factors included total dose exceeding 70 Gy,
active infection, and metal stent placement. Eight of 22 patients (36%)
receiving more than 80 Gy developed fatal massive hemorrhage. Prior
chemotherapy and radiation were associated with acute upper GI bleed-
ing that developed in 7/22 patients (32%) compared with 1/37 (3%)
patients without prior treatment. An early report describes four patients
who had recently completed radiation therapy for esophageal carcinoma
that was complicated by fatal hemorrhage; two of the patients developed
aortoesophageal fistulae (85). In contrast, another retrospective study of
60 cases reported no increased risk of life-threatening complications after
chemotherapy or radiation (86). Although it is intuitive that radiation or
chemotherapy increases tissue destruction, potentially increasing the like-
lihood of hemorrhage, the natural history of esophageal tumors in the
absence of metal stenting or radiation is poorly defined. Stenting an
obstructing cancer might allow the tumor to progress to the point where
it would have bled even in the absence of stenting.

No large series have examined the efficacy of therapeutic modalities
in the treatment of acutely bleeding esophageal carcinoma. Cases of
ethanol injection (87) and selective arteriography with embolization
(88) have been reported. In a small series examining the use of argon-
plasma coagulation, bleeding was controlled successfully in three of five
cases (89). The use of endoscopic laser devices has been reported for
palliation of obstructing cancers (90,91), although its effectiveness for
bleeding has not been reported. Novel technologies such as endoscopic
cryotherapy (92) are currently being studied.

MISCELLANEOUS CONDITIONS
Esophageal Dieulafoy’s Lesion

Dieulafoy’s lesion is an abnormal submucosal artery in the GI tract
characterized by recurrent episodes of acute gastrointestinal hemor-
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rhage. The most common location is the proximal stomach, where the
lesion appears as a reddish protuberance within normal mucosa. Its
appearance is subtle; without active bleeding on endoscopy, it may be
missed altogether. Extragastric Dieulafoy’s lesions are rare but have
been reported, in the esophagus (93,94). Epinephrine injection (95) and
endoscopic band ligation (96) have been reported as successful treat-
ment options in the management of esophageal Dieulafoy’s lesions.

Iatrogenic Causes
Several iatrogenic causes have been reported as causes of esophageal

bleeding (Table 1). Bleeding may complicate routine endoscopic pro-
cedures, but more commonly it is a complication of therapeutic endo-
scopy. Such procedures include esophageal variceal sclerotherapy or
banding, esophageal biopsies, photodynamic therapy, and dilation.
Bleeding is a well-recognized albeit rare complication of all forms of
esophageal dilation including mercury bougienage (Maloney dilators),
polyvinyl dilators (Savary-Guillard), and balloon dilators. Most studies
report a risk of bleeding of less than 0.5% with esophageal dilation.

The relationship of nasogastric intubation and GERD in the develop-
ment of esophagitis has already been discussed. However, independent
of acid reflux, the presence of a nasogastric tube itself may lead to
significant esophageal erosions over time (37,97). These lesions, sec-
ondary to mechanical trauma, are more likely to be located in the proxi-
mal esophagus and appear to be linear in nature. If possible, the
nasogastric tube should be removed. There are reports of vascular esoph-
ageal fistula development causing massive hemorrhage secondary to
nasogastric tube use, but this complication is very rare (98).

Systemic chemotherapy may lead to mucositis involving the entire
GI tract, including the esophagus. Mucositis is a common side effect of
standard chemotherapeutic regimens, as well as those used in bone
marrow transplantation. Agents that predispose to this condition include
dactinomycin, bleomycin, cytarabine, daunorubicin, vincristine, 5-fluo-
rouracil, and methotraxate. Esophageal injury usually begins to occur
shortly after blood counts reach their nadir. The esophageal mucosa
becomes friable and may slough or ulcerate. Bleeding can occur, par-
ticularly in patients who are thrombocytopenic. The mucositis may
be severe but is usually self-limited. It is important to differentiate
between this and infectious etiologies, as patients receiving chemo-
therapy are immunocompromised and are therefore at risk for opportu-
nistic infection. It is rare to have esophageal involvement secondary to
chemotherapy without oropharyngeal involvement, and odynophagia is
likely to be present. When significant bleeding occurs, support with
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blood products including platelets should be continued until the condi-
tion resolves. This may take several days and usually commences when
blood counts begin to recover.

Radiation therapy to the chest may lead to acute esophageal injury.
Acute radiation esophagitis typically occurs 2–3 weeks after initiating
therapy, with erosions and ulcerations that may persist for several weeks
after its conclusion. Chest pain and dysphagia are common associated
symptoms. The severity of esophagitis is related to the dose of radiation.
At doses greater than 40 Gy, edema and redness become more frequent;
moderate to severe esophagitis becomes more likely as the dose nears
60–70 Gy (99,100). Concomitant chemotherapy potentiates radiation
damage, and significant esophagitis may be seen with as little as 25 Gy
(101). Although some studies report success in improving symptoms
and severity of radiation esophagitis with sucralfate (102), others have
not reproduced these results (103).

Graft-versus-host disease (GvHD), most commonly seen after bone
marrow transplantation, may involve the esophagus and may present
with dysphagia, odynophagia, or chest pain. Chronic GvHD seen weeks
to months after transplantation involves the esophagus more extensively
than does acute GvHD (104). Endoscopy may reveal generalized fri-
ability and desquamation in the esophagus. Severe cases may lead to
esophageal bleeding or stricture formation dilation (105). Treatment
includes immunosuppressive medications such as glucocorticoids or
azathioprine.

Drug toxicity may take several forms in the GI tract, including
Stevens-Johnsons syndrome, a desquamating condition that may occur
secondary to therapy with many drugs, most commonly antibiotics such
as penicillins or sulfa-based products. Diffuse GI ulceration and slough-
ing may occur, leading to melena, hematochezia, or hematemesis.
Extensive necrosis with lymphocytic infiltration and apoptosis occurs;
lesions are histologically similar to those seen in chronic GvHD.
Supportive care and withdrawal of offending agents is the mainstay of
management. Use of immunosuppressive agents is controversial for early
disease, and these are generally not helpful for advanced disease (106).

Pill Esophagitis and Caustic Ingestion
Pill esophagitis has been reported after the use of multiple medica-

tions including NSAIDS, tetracycline, erythromycin, potassium chlo-
ride, and bisphosphonates. Typically presenting with acute onset of
odynophagia, the lesions are ulcers caused by direct toxicity to esoph-
ageal mucosa by pills that may fail to clear the esophagus normally
during swallowing. The ulcers may be deep and extensive, and they
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usually occur in the midesophagus (Fig. 5). Although cases are most
often self-limited, complications that include hemorrhage, stricture, and
perforation can occur (107). Care should be taken to evaluate for signs
of perforation by monitoring vital signs, examination for crepitus in the
chest and neck, and chest radiograph if doubt persists. Patients should
be encouraged to sit upright and take an adequate amount of fluid with
pills to minimize the risk of this condition. Topical agents such as
sucralfate or lidocaine are sometimes used for symptomatic relief,
although there are no data on their efficacy. Endoscopic evaluation is
recommended when the diagnosis of pill esophagitis is uncertain or in
cases of significant hemorrhage.

Ingestion of strongly acid or alkaline solutions may lead to rapid and
severe esophageal injury. Alkali injury leads to liquefaction necrosis
and deeper injury than the coagulation necrosis associated with acid
ingestion. The mucosa may become friable or deeply ulcerated and may
perforate in severe cases. Esophageal injury may be present in the
absence of oral lesions (108). Dysphagia, odynophagia, hematemesis,
hoarseness, or stridor may develop. Optimal timing of endoscopy is
controversial; endoscopy is contraindicated if suspicion of perforation
exists. If the esophagus appears erythematous or displays nonconfluent

Fig. 5. Midesophageal ulceration in a patient presenting with odynophagia and
a history of ingestion of tetracycline.
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ulceration, supportive care and observation are adequate. The presence of
circumferential lesions or deep ulcers with eschar formation is more pre-
dictive of subsequent stricture formation, and follow-up endoscopy should
be performed regularly to assess for stricturing. Over time, repeated dila-
tion may be necessary. Glucocorticoids, once thought to be beneficial in
prevention of strictures, are no longer used. In the absence of suspicion of
perforation, antibiotics are generally not indicated. Neutralization of the
substance should never be performed because the resultant heat produc-
tion may add further thermal injury to the already injured tissue. Carci-
noma of the esophagus is a late complication of lye ingestion, with a
1000–3000-fold increase in the incidence of squamous cell carcinoma of
the esophagus; the average interval is 40 years after ingestion (109).

Systemic Inflammatory Disorders
Crohn’s disease rarely involves the esophagus (110). Associated

lesions include aphthous lesions, inflammatory strictures, fistulae, pol-
yps, and large ulcers. Although these lesions may bleed acutely, there
are no reported cases of acute upper GI bleeding attributed to Crohn’s
disease isolated to the esophagus, perhaps because of the exceedingly
rare nature of this complication. Treatment with topical agents is often
ineffective owing to the proximal distribution of the disease. Systemic
immunomodulatory agents may be necessary to control Crohn’s disease
of the esophagus.

Several systemic cutaneous disorders may lead to diffuse esophageal
involvement. Epidermolysis bullosa comprises several rare disorders in
which blister formation occurs after minor trauma. Dysphagia, pain,
and bleeding may result (111). Pemphigus vulgaris is an autoimmune
disorder in which large bullae form spontaneously, commonly affecting
the esophagus. Esophageal bleeding is less common yet possible in
bullous pemphigoid, a chronic disease characterized by bulla formation
and circulating autoantibodies to the basement membrane. Corticoster-
oids are used in the management of all these disorders. Stricturing is
possible, and dilation may be necessary (111,112).

Esophagitis secondary to collagen vascular diseases has been
reported, including Wegener’s granulomatosis and anticardiolipin
antibody syndrome (113,114). Reflux esophagitis may complicate scle-
roderma owing to poor peristaltic activity of the esophageal smooth
muscle and hypotension of the lower esophageal sphincter. Treatment
is based on the specific disorder.

Hemangioma
Hemangioma of the esophagus has been reported as a rare cause of

acute esophageal bleeding (115). There is also a report of recurrent
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massive acute upper GI bleeding attributed to a vagal neurilemoma
diagnosed at thoracotomy (116). When possible, endoscopic therapy
should be attempted. If bleeding persists, surgical intervention may be
necessary.

Esophagoarterial Fistula
Esophagoaortic fistulae formations in the setting of esophageal car-

cinoma or nasogastric intubation have already been discussed. There
has been a single report of esophagoaortic fistula presenting with mas-
sive bleeding attributed to reflux esophagitis (117). There is also a
report of periesophageal abscess leading to esophagoaortic fistula for-
mation and massive bleeding (118). Esophageal foreign body ingestion
may lead to fistula formation in vascular structures of the chest. Impac-
tion of a fishbone in the esophagus has led to fistula formation in the
subclavian artery (119). There are several reports of foreign body inges-
tion by children and adults that have caused esophagoaortic fistula for-
mation (120,121). Management is surgical, as bleeding is often
life-threatening and not amenable to endoscopic management.

CONCLUSIONS

Nonvariceal esophageal bleeding is a common cause of acute upper
GI hemorrhage. The differential diagnosis of nonvariceal esophageal
bleeding is large, and the condition often requires endoscopy for accu-
rate diagnosis. In general, the more common causes of acute esophageal
hemorrhage are self-limited or respond to conservative management.
Massive, acute bleeding, however, does occur. Prompt diagnosis is
important, as the treatments of the various disorders are quite diverse
and include medical, endoscopic, and surgical management.
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