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Diagnosis and management of acute esophageal necrosis

Emanuel Dias, Joao Santos-Antunes, Guilherme Macedo

Centro Hospitalar de Sao Joao, Porto, Portugal

Abstract

Acute esophageal necrosis is a rare syndrome classically characterized by a striking endoscopic
image of diffuse and circumferential black mucosal discoloration of distal esophagus, with an abrupt
transition at the gastroesophageal junction and variable proximal extension. The typical patient is
an older male with general debilitation and multiple comorbidities presenting with hematemesis
or melena. The pathophysiology usually involves a combination of esophageal ischemia, backflow
injury from gastric chemical contents and impaired mucosal reparative mechanisms associated
with debilitated physical states. It may arise in the setting of hemodynamic compromise, diabetic
ketoacidosis, hypothermia, alcoholic intoxication, trauma, inflammatory diseases, esophageal
local infection, solid organ transplantation, postoperative status, drugs or acute gastric outlet
obstruction, usually in the background of a chronic debilitating process, where the concurrent
presence of multiple risk factors, including diabetes mellitus, hypertension, malnutrition,
malignancy or alcohol abuse, places a patient at higher risk. The characteristic endoscopic
appearance establishes the diagnosis. Biopsy is supportive but not required. Management is mainly
supportive and consists of correcting coexisting conditions, fluid therapy, bowel rest, intravenous
proton pump inhibitor therapy and red blood cell transfusion as needed. Although this is a serious
life-threatening condition, appropriate treatment may result in a favorable outcome in the majority
of patients.
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Introduction

gastric outlet obstruction and malnutrition [2]. A high index of
suspicion is key in the diagnosis, particularly in older patients

Acute esophageal necrosis (AEN), also known as black
esophagus or acute necrotizing esophagitis, is a rare cause
of upper gastrointestinal bleeding (UGB), first described in
1990 by Goldenberg et al [1] and later classified as a distinct
syndrome by Gurvits et al [2,3], with an incidence of 0.01-
0.28% of patients undergoing esophagogastroduodenoscopy
(EGD) [4,5]. It is defined endoscopically by a circumferential
black-appearing esophageal mucosa with nearly universal
involvement of the distal esophagus and abrupt transition
at the gastroesophageal junction, with variable proximal
extension. The mechanism of damage is usually multifactorial
and secondary to a combination of ischemic compromise, acute
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with multiple comorbidities who present with UGB. In fact, its
true prevalence may be underestimated and greater awareness
of this disease significantly increases its detection rate [6].
Although this disease has been previously described by
Gurvits ef al [2,3], important information concerning its
etiology and management has been provided in subsequent
case reports and small case series. Therefore, this article
aims to provide an updated and comprehensive review of the
pathophysiology, etiology, diagnosis and management of AEN.

Epidemiology

AEN is a rare clinical entity with an incidence of 0.01-0.28%
of patients undergoing EGD, according to retrospective [4-8]
and prospective studies [9], summarized in Table 1. In these
studies, the diagnosis of AEN was based on similar clinical
and endoscopic criteria: acute presentation of hematemesis
or melena; endoscopic finding of black-appearing esophageal
mucosa, more accentuated in the lower third and terminating
abruptly at the gastroesophageal junction (GEJ); and exclusion
of other causes of esophageal injury, including caustic ingestion,
infections, trauma and radiotherapy, based on clinical history
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Table 1 Main characteristics of retrospective and prospective studies regarding the incidence of acute esophageal necrosis

Authors Year Type of Duration Number of Total cases Incidence
study (years) EGD examined of AEN of AEN
Moreto et al [4] 1993 Retrospective 16 80.000 16 0.01%
Augusto et al [5] 2004 Retrospective 5 10.295 29 0.28%
Julian-Gomez et al [6] 2008 Retrospective 2 6003 7 0.11%
Ramos et al [7] 2008 Retrospective 2 3976 11 0.28%
Singh et al [8] 2011 Retrospective 3 9179 5 0.05%
Ben Soussan et al[9] 2002 Prospective 1 3900 8 0.2%

EGD, esophagogastroduodenoscopy; AEN, acute esophageal necrosis

and endoscopic findings, complemented by biopsy when
necessary. Based on these same criteria, a 3-year retrospective
study reported a prevalence of approximately 6%, considering
only EGD performed in patients presenting to an emergency
department with UGB [10]. This suggests that the incidence of
this disease may be higher than generally believed, especially
in patients presenting with active UGB. In fact, another
retrospective study demonstrated that this could possibly be
related to underdiagnosis and erroneous labeling of findings as
reflux esophagitis, with greater awareness of this disease being
associated with an increased detection rate [6].

Men are 4 times more commonly affected than women.
Incidence increases with age and peaks in the seventh decade
of life [3]. Patients usually present multiple comorbidities, the
most common being diabetes mellitus (38%), hypertension
(37%), alcohol abuse (25%), chronic kidney disease (16%),
coronary heart disease (12%), dyslipidemia (10%), peripheral
artery disease (10%), malignancy (10%), liver cirrhosis (9%),
gastroesophageal reflux disease (9%), congestive heart failure
(7%), and chronic obstructive pulmonary disease (5%) [11].

Therefore, although rare, this disease may be responsible
for a significant proportion of episodes of UGB and should
be particularly suspected in older males with general
debilitation and multiple medical conditions who present with
hemodynamic compromise and UGB.

Pathophysiology

The pathophysiology of AEN usually involves a combination
of multiple mechanisms, including the esophageal ischemia
usually seen in hemodynamic compromise and low-flow
states, backflow injury from gastric acid, and impaired
mucosal reparative mechanisms present in debilitated physical
states [2].

Esophageal ischemia

Esophageal ischemia may be secondary to hemodynamic
compromise in patients with risk factors for significant
vasculopathy (male sex, advanced age, diabetes mellitus,

hypertension or chronic kidney disease, among others), who
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are therefore more predisposed to ischemic events. In such
patients, hypotension may result in esophageal hypoperfusion
and ischemic necrosis [2].

The role of ischemia is supported by the observation that
this disease may occur in combination with other ischemic
events that affect the splanchnic circulation, such as ischemic
cholangiopathy [12] or hypoxic hepatitis [13], which also
result from generalized states of hypoperfusion in patients
with similar risk factors for advanced atherosclerosis.
Accordingly, the low incidence of this disease compared with
other ischemic events (for example, acute coronary syndrome)
among susceptible patients could be related to the complex
anastomotic vascular network present in the esophageal
submucosa. The predilection for distal esophagus could be
related to its lower degree of vascularization compared to the
proximal and middle portions [14]. Nevertheless, AEN may
also occur in the absence of shock or hypotension [15], which
suggests that, despite being associated with increased risk,
hemodynamic compromise is not per se an essential condition
for the development of AEN.

General debilitation

Thereisaclear predilection for AEN to occur in patients who
present with a poor nutritional status and general debilitation
that compromises local protective barriers and impairs mucosal
regenerative capacity. This is usually related to the presence
of multiple chronic comorbidities, including malignancy,
alcohol abuse, cirrhosis, chronic kidney disease, congestive
heart failure, chronic pulmonary disease, and postoperative
status [3]. However, AEN may also occur in otherwise healthy,
young patients with no other comorbidities [16], which
suggests that some events may precipitate the disease even in
the absence of a state of general debilitation.

Gastroesophageal reflux

The presence of anti-reflux barriers and luminal clearance
are important factors for the prevention of injury to esophageal
mucosa. Therefore, compromise of the integrity of the lower
esophageal sphincter mechanism or esophageal peristalsis may
predispose to the development of AEN, highlighting mucosal



damage secondary to gastric acid reflux as a relevant factor in
the pathophysiology of this disease.

This hypothesis is supported by significant associations
with the presence of hiatal hernia [17] or acute gastric outlet
obstruction [18,19]. However, manometry and 24-h pH
monitoring performed 5-7 months after an episode of AEN
have documented normal esophageal peristalsis and an absence
of pathological reflux in 2 patients [20,21], which suggests that,
like hemodynamic instability or general debilitation, significant
gastroesophageal acid reflux is not per se an essential condition
for the development of AEN and supports the view that AEN
is usually the result of a combination of factors and does not
have a single cause.

Etiology

The etiology of AEN is usually multifactorial and there
are a number of conditions reported in association with
AEN, summarized in Table 2. On the one hand, multiple
chronic medical comorbidities place a patient at greater risk of
developing AEN by: 1) increased susceptibility to esophageal
ischemia secondary to atherosclerosis; 2) a state of general
debilitation leading to an overall reduction in defense and
regeneration mechanisms; and 3) excessive reflux of gastric
chemical secretions that damage esophageal mucosa [2]. On the
other, there is usually an acute event triggering AEN by diverse
mechanisms, including, among others, a decrease in esophageal
perfusion caused by hemodynamic compromise, or a massive
overflow of gastric secretions resulting from acute gastric outlet
obstruction or local esophageal infection. Therefore, AEN
is usually triggered by an acute event that occurs against a
background of a chronic debilitating process (Fig. 1).

Hemodynamic compromise

AEN is often reported in patients who present with
hemodynamic compromise, often requiring admission to the
intensive care unit. In patients with risk factors for significant
vasculopathy, hypotension may result in inadequate tissue
perfusion and eventually culminates in esophageal ischemic
necrosis [2].

There are several cases of AEN secondary to septic
shock [22-25], where generalized vasodilation mediated by
cytokines results in hemodynamic compromise and decreased
perfusion pressure. Primary infection sites include skin
infection [23], urinary tract infection [24], and necrotizing
fasciitis [25]. Despite aggressive treatment with fluid therapy,
vasoconstrictors, proton pump inhibitors and broad-spectrum
empirical antibiotic therapy, the outcome for these patients is
often sepsis with multiorgan failure and death [22,23].

AEN may also result from cardiogenic shock secondary to
acute myocardial infarction [26], stress cardiomyopathy [27]
or cardiac arrest [28]. Under such circumstances, the heart
is not able to maintain an effective cardiac output, resulting
in hemodynamic compromise and a state of generalized
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Table 2 Etiology of acute esophageal necrosis. Acute esophageal
necrosis typically occurs in association with an acute event (triggers)
against a background of chronic medical conditions that confer an
increased risk (risk factors). Here, we present a summary of known
risk factors and possible triggering events for this disease reported to

date

Risk factors

Male sex Immunosuppression

Advanced age Coronary heart disease

Diabetes mellitus Peripheral artery disease
Hypertension Congestive heart failure
Dyslipidemia Chronic obstructive pulmonary disease
Malnutrition Chronic kidney disease

Alcohol abuse Liver cirrhosis

Malignancy Gastroesophageal reflux disease
Triggers

Hemodynamic Infectious esophagitis (HSV 1, CMV,
compromise actinomyces, Klebsiella pneumoniae,
Sepsis Penicillium chrysogenum, Candida)
Acute myocardial

infarction

Cardiac arrest
Stress cardiomyopathy
Hypovolemia

Trauma

Acute blood loss
Rupture of thoracic
or abdominal aortic
aneurysm

Aortic dissection
Adrenal insufficiency
Diabetic ketoacidosis
Lactic acidosis
Hypothermia

Acute alcohol abuse
Acute pancreatitis
Acute cholecystitis
Pneumonia

Ischemic colitis
Spontaneous bacterial
peritonitis
Secondary peritonitis
Necrotizing fasciitis
Osteomyelitis
Endocarditis

Surgery

Chemotherapy

Solid organ transplantation (kidney and
liver)

Gastric volvulus

Achalasia

Drugs (NSAID, anti-hypertensives,
vasoconstrictors, bisphosphonates,
antipsychotics, antibiotics, bismuth)

Radiofrequency ablation
Percutaneous coronary intervention
Percutaneous esophageal gastrostomy
Placement of esophageal stents
Photodynamic therapy
Stevens-Johnson syndrome
Henoch-Schonlein purpura
Antiphospholipid syndrome

Acute fatty liver of pregnancy
Drug-induced hepatitis

Alcoholic hepatitis
Hepatic encephalopathy
Wernicke’s encephalopathy
Pneumomediastinum

HSV, herpes simplex virus; CMV, cytomegalovirus; NSAID, nonsteroidal

anti-inflammatory drugs

hypoperfusion that eventually culminates in esophageal
necrosis. Like septic shock, mortality rate is high among these
patients because of multiorgan failure as a result of generalized
hypoperfusion [28].

Hemorrhagic shock may also result in AEN, which has
been reported in association with hemodynamic compromise
resulting from acute blood loss during an episode of variceal
bleeding [29], rupture of a thoracic [30] or abdominal [31]
aortic aneurysm, traumatic aortic transection [32] or post-
surgical bleeding, for example after accidental artery laceration
during  orthotopic transplantation  [33,34] or
cholecystectomy [35].

liver
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N
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Figure 1 Pathophysiology of acute esophageal necrosis. Acute esophageal necrosis usually results from an acute triggering event
that occurs against a background of chronic predisposing conditions. These processes usually involve a combination of one or more of
3 main pathophysiological mechanisms: 1) esophageal ischemia secondary to the presence of risk factors for advanced vasculopathy; 2)
gastroesophageal reflux resulting in direct mucosal damage; and 3) general debilitation states resulting in impaired defense mechanisms and

regenerative ability

Other causes of hemodynamic compromise resultingin AEN
include excessive doses of antihypertensive drugs, especially
with a combination of different classes [36], hypovolemic
shock secondary to diarrhea and vomiting [37,38], or
adrenal insufficiency [39]. AEN may also develop following
trauma caused by falls or vehicle accidents. Patients are
usually hypotensive and present with one or more bone
fractures, a particular association with femur fractures being
noted [40-44]. Other conditions associated with hypotension
resulting in AEN include hypothermia [45,46], alcoholic lactic
acidosis [47], and diabetic ketoacidosis (DKA) [48,49].

DKA

DKA is one of the most common triggering events for
AEN [10,25,44,48-53], with several pathogenic mechanisms
that may possibly be implicated. The presence of long-standing
diabetes mellitus predisposes the patient to the development of
atherosclerosis and an increased risk of ischemia. Gastric stasis,
which can occur in the absence of neuropathy during DKA,
can induce massive gastroesophageal reflux that contributes to
AEN. DKA can also result in profound osmotic diuresis, fluid
loss, and hypoperfusion of the distal esophagus [52]. A recent
case report found the simultaneous presence of AEN and
gastric Wischnewsky spots [53], suggesting that splanchnic
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vasoconstriction may also play a role, in a similar way to
hypothermia.

In a retrospective analysis of 16 cases of black esophagus, 4
were associated with DKA [10]. Therefore, it is vital to consider
this diagnosis in patients who present with DKA and symptoms
of UGB [48]—or even in their absence, as there is one report of
AEN in a patient with DKA who complained only of dysphagia
and had neither hematemesis nor melena [51].

Hypothermia
An association between AEN and hypothermia has

[22,45,46].
be secondary to a combination of low cardiac output

been reported Esophageal necrosis may
and profound vasoconstriction caused by low body
temperature, especially in the splanchnic region, resulting
in esophageal ischemia [46]. The outcome is dependent
on the cause of hypothermia and the patient’s general
state of health. Whereas a middle-aged female with no
significant morbidity who presented with AEN associated
with hypothermia secondary to acute alcohol intoxication
evolved favorably [45], 2 other patients with multiple
comorbidities found in a state of coma and hemodynamic

compromise would eventually die [22,46].



Inflammation

AEN can be triggered by inflammatory/infectious
conditions,  including  acute  pancreatitis [54,55],
acute cholecystitis [1], pneumonia [56,57], ischemic

colitis [58], spontaneous bacterial peritonitis [57], secondary
peritonitis  [59], femur osteomyelitis [60], necrotizing
fasciitis [25,61] or endocarditis 61], possibly related to the
hemodynamic effects of inflammation, where third spacing of
fluids and systemic vasodilatation subsequent to the release of
inflammatory mediators may result in a state of low perfusion
pressure, leading to esophageal ischemic necrosis.

Thishemodynamicstate maybeaggravated by the presence of
disseminated infection, since there are cases of AEN associated
with positive blood cultures, including bacteremia from
Escherichia coli [24,62], Klebsiella oxytoca [62], Staphylococcus
aureus [60], or fungemia from Candida glabrata [8].

Local infection

AEN may be associated with local infection of the
esophagus, with reported pathogens including herpes
simplex virus 1 [63,64], cytomegalovirus [65-67], Klebsiella
pneumoniae [68], Actinomyces [69], Penicillium chrysogenum [70]
and Candida [71]. These may be the result of the external spread
of contiguous infectious processes [68], or opportunistic primary
esophageal intraluminal infections in immunocompromised
patients [65-67,70]. Therefore, although not required to establish
diagnosis, tissue biopsy is essential to identify local infection
and provide proper management with directed antimicrobial
therapy.

Malnutrition

AEN classically occurs in cachectic patients with poor
nutritional status arising from the presence of multiple chronic
medical comorbidities, including malignancy, alcohol abuse,
cirrhosis, chronickidneyfailure, chroniclungdisease, congestive
heart failure, or chronic pancreatitis [22,29,55,56,72]. The
presence of these critical illnesses, resulting in malnutrition,
is likely to decrease esophageal mucosal defenses and impair
regenerative ability. This is therefore an important cofactor in
the development of AEN and these patients are at increased
risk for this disease, especially if there is an acute precipitating
event [3].

Malignancy

A history of malignancy is present in 10% of patients
who present with AEN [11]. Reported malignancies
include esophageal squamous carcinoma [73], colorectal
adenocarcinoma [72], pancreatic adenocarcinoma [8],
cholangiocarcinoma [74], oral cavity squamous cancer [75],
pharynx squamous cancer [64], renal cell carcinoma [58], lung
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squamous carcinoma [76], or non-small cell lung cancer [77].
It is likely that the presence of malignancy is associated with
cachexia and immune dysregulation, thereby decreasing
mucosal regenerative ability and increasing susceptibility to
necrosis when the patient is exposed to an acute event. In fact,
in these patients, AEN often follows therapeutic interventions,
including surgery [72,76] or chemotherapy [64,77].
Nevertheless, malignancy may be associated with AEN in
the absence of an identified trigger [74] and, occasionally, the
disease may be found in an asymptomatic patient [75].

Alcohol abuse

A previous history of chronic alcohol abuse is an important
predisposing condition, being present in 25% of patients who
present with AEN [11]. It may be related to a combination of
poor nutritional status, reduced lower esophageal sphincter
pressure and increased volume of gastric secretions [78].
Some patients presenting with AEN who have a history of
chronic alcoholism also have chronic liver disease, including
cirrhosis [22,34,46,47,79,80], a known risk factor for AEN, or
earlier hepatic changes, including milder forms of liver disease
fibrosis [12,20] or steatosis [55,56]. In addition, AEN may be
triggered by acute alcohol abuse [16,20,45,47], perhaps as a result
of severe vomiting causing damage to esophageal mucosa [16],
or low systemic pressure associated with hypothermia [45] or
alcoholic lactic acidosis [47]. Binge drinking may result in AEN
even in young, otherwise healthy patients [16].

Surgery

Surgery is a common trigger for AEN, perhaps related
to a cytokine environment that could compromise mucosal
regenerative ability and increase susceptibility to esophageal
ischemia secondary to blood loss and hypotensive insults
following  aggressive  surgical procedures, including
lower limb amputation [61], total hip arthroplasty [81],
cholecystectomy [1,35], rectosigmoid resection [21,72], or
pulmonary lobectomy [76]. Occasionally, AEN may also follow
less invasive procedures, including ocular surgery for vitreous
hemorrhage [82]. Therefore, when symptoms of UGB appear
during the postoperative course, especially associated with
hypotension, AEN must be considered.

AEN following lung cancer surgery consisting of pulmonary
lobectomy plus paraesophageal lymph node dissection
could be due to impaired microcirculation flow. Therefore,
it is important not to damage the arterial branches from the
descending aorta to the esophagus during paraesophageal
lymph node dissection [76].

Solid organ transplantation

AEN may follow kidney transplantation [8,65,66,83]. AEN
has been reported in association with graft-versus-host disease
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approximately 3 months after renal transplantation [8] or with
opportunistic local esophageal infection by cytomegalovirus
during the first weeks following the procedure [65,66]. It has
also occurred in the immediate post-transplant period, in
the context of acute pulmonary edema followed by cardiac
arrest [83]. There are also cases of AEN associated with
orthotopic liver transplantation, either in the immediate
postoperative period, secondary to hemorrhagic shock caused
by inadvertent laceration of the phrenic artery [33,34], or some
days later in association with hypotensive ischemic insult [84].

Acute gastric outlet obstruction

There are several cases of AEN in association with
conditions that result in acute gastric outlet obstruction, as a
consequence of the accumulation of large volumes of gastric
acid and pepsin that bathe the esophagus for prolonged
periods of time, overwhelming its normal defense mechanisms
and eventually resulting in esophageal necrosis [19,41].
One of these conditions that result in transient gastric outlet
obstruction is gastric volvulus, which may culminate in AEN.
In fact, there are cases of gastric volvulus secondary to large
hiatal hernias [19], a slipped laparoscopic adjustable gastric
band [85] or gastrostomy tube balloon migration into the
duodenum [86], culminating in AEN. Uneventful recovery
of esophageal mucosa usually follows correction of gastric
volvulus [85].

The presence of large duodenal ulcers has also been
implicated in AEN, secondary to marked edema and a
deformed pylorus or duodenal bulb, resulting in transient
gastric outlet obstruction [41]. There has also been one
report of AEN secondary to migration of a surgically placed
gastrostomy draining tube directly into the duodenal bulb,
resulting in obstruction of the gastric outflow tract [41].

Other motor and structural abnormalities

Esophageal damage resulting from prolonged contact with
gastric chemical contents may result from excessive reflux in
patients with gastroesophageal reflux disease, which affects a
significant proportion of patients who present with AEN [22].
Hiatal hernia is also often found in patients who present with
AEN [17-19], probably related to chronic reflux and increased
propensity to gastric volvulus. Another motor abnormality
reported in association with AEN is achalasia [8,87], which,
similarly to gastroesophageal reflux disease, results in
prolonged contact between esophageal mucosa and retained
food residues; over time, these ferment and become injurious
to the mucosa.

Drugs

Several drugs have also been implicated in the pathogenesis
of AEN, including non-steroidal anti-inflammatory
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drugs (NSAID) [10], antihypertensive agents [36],
bismuth subsalicylate [88], terlipressin [79], cocaine [89],
cefazolin  [60], alendronate [90], haloperidol [91],
clozapine [62,92], olanzapine [92], and afatinib [77]. The
association between these drugs and black esophagus may be
related to several mechanisms. Esophageal ischemia may be
secondary to vasoconstriction induced by vasoconstrictive
agents such as terlipressin [79], or cocaine abuse [89], or
to a transient low-flow state associated with a combination
of antihypertensive drugs [36]. Other drugs, including
NSAID [10] or bisphosphonates [90], may induce direct
esophageal damage. Although they are used in the treatment of
gastroesophageal reflux disease, a chemical reaction between
bismuth and sulfur molecules present in food may also damage
esophageal mucosa [88].

Others

Esophageal hypoperfusion may result from other
mechanisms besides vessel atherosclerosis. There is one report
of AEN secondary to type B aortic dissection, where extensive
thrombosis in the false lumen occludes blood flow to the
intercostal arteries, leading to esophageal ischemia [14]. There
was also one case of AEN resulting from esophageal ischemia
induced by calcific uremic arteriolopathy [93], which could
contribute to the increased risk among patients with chronic
kidney disease.

Occasionally, AEN mayalso follow percutaneous procedures,
including radiofrequency ablation for atrial fibrillation [34]
or percutaneous coronary intervention [94]. AEN may also
be associated with certain endoscopic procedures, including
percutaneous esophageal gastrostomy [95], insertion of
biodegradable esophageal stents [96] or photodynamic therapy
for esophageal carcinoma [73].

Other conditions reported in association with AEN
include Stevens-- syndrome [97], Henoch-Schénlein
purpura [98], antiphospholipid syndrome [99,100], acute fatty
liver of pregnancy [101], drug-induced hepatitis [102], alcoholic
hepatitis [103], hepatic encephalopathy [80], Wernickes
encephalopathy [104], and pneumomediastinum [105].

Clinical features and diagnosis

AENisarare syndrome classically characterized by a striking
endoscopic image of diffuse and circumferential black mucosal
discoloration of distal esophagus with an abrupt transition at
the GEJ and variable proximal extension. Patients are typically
older males with multiple medical comorbidities. The clinical
presentation is remarkable for UGB, with most patients
presenting with hematemesis or melena. Other symptoms may
include abdominal pain, nausea, vomiting, dysphagia, fever,
and syncope. Physical findings may be notable for cachexia and
signs of hemodynamic instability, including hypotension, and
tachycardia. Associated laboratory abnormalities may include
anemia (secondary to blood loss), leukocytosis (reflecting



inflammation caused by necrosis of esophageal mucosa), and
hyperlactatemia (a marker of tissue hypoperfusion) [2].

Classic AEN presentsasa diffuse black-appearing esophageal
mucosa that preferentially affects the distal esophagus and
stops abruptly at the GEJ [2]. Proximal extension of mucosal
injury is common and, in approximately 34% of cases, the
entire esophagus may appear black [11]. This characteristic
endoscopic appearance is sufficient to establish the diagnosis.
Additional endoscopic findings may include signs of bleeding
(active oozing from distal esophagus [106], blood clots [26]
and/or “coffee ground” material in the stomach [85], multiple
esophageal ulcerations [106], gastric ulcers [37], duodenal
pathology (ulcers, erosions or edema) [39], or gastric outlet
obstruction due to gastric volvulus [19].

Biopsy is supportive but is not required to establish
the diagnosis. Histopathology, if performed, demonstrates
an absence of viable epithelium and extensive mucosal
necrosis, possibly extending into deeper layers, often
associated with vascular thrombosis and severe inflammatory
changes [2,107]. Although not essential to establish
diagnosis, biopsy is recommended whenever possible
for exclusion of local infection and other causes of black
esophageal mucosa, including malignant melanoma [108],
acanthosis nigricans [109], coal dust exposure [110],
pseudomelanosis [111], or melanosis [112]. Biopsy specimens
should be sent for bacterial, fungal and viral cultures to
exclude infectious etiologies or a superimposed infection.
Certain histopathologic aspects, such as multinucleated giant
cells and inclusion bodies, are indicative of a viral etiology,
including herpes simplex and cytomegalovirus, especially in
immunocompromised patients. Immunostaining differentiates
specifically herpes simplex and cytomegalovirus [65] and
is therefore recommended in the presence of characteristic
histopathologic findings.

Generally, uncomplicated AEN follows a predictable
endoscopic trajectory, where the classic picture of diffuse
black distal esophageal mucosa is followed by a healing
phase dominated by residual black areas and thick white
exudates composed of necrotic debris that cover pink friable
mucosa [41]. Usually, esophageal mucosa acquires its normal
endoscopic appearance in approximately 1-2 weeks, although,
depending on the patient’s general condition, this process
may take more time [2]. Relapse after complete recovery is
not typical, although it has been documented [82]. There is
also one case of isolated duodenal necrosis 4 months after an
episode of AEN [113].

Possible complications of AEN include perforation, stenosis
and peristalsis abnormalities. Perforation is a dangerous
complication, with a reported incidence of approximately
5% [11] that should be suspected in rapidly decompensating
patients. It may lead to mediastinitis, mediastinal abscess
formation and generalized sepsis, being associated with
an ominous prognosis. Prompt recognition, intravenous
antibiotics and surgical intervention can be life-saving.
Another possible sequela of AEN is the development of
strictures, which can be seen in approximately 10% of patients
during follow up EGD [11] and result in significant dysphagia.
Strictures probably result from excessive deposition of
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connective tissue during the healing phase of AEN [2]. Motor
abnormalities involving peristalsis of the middle and lower
thirds of esophagus have also been discovered in association
with stenosis during manometry performed 3 months after the
event [45].

Management

There is no specific therapy for AEN. The mainstay of
therapy consists in correction of the precipitating conditions
and supportive care. Systemic resuscitation with intravenous
fluid therapy is recommended, even in hemodynamically stable
patients, in order to optimize vascular perfusion and minimize
damage secondary to ischemia. Another important measure
is the administration of antacid therapy to protect esophageal
mucosa from aggressive acid reflux, an important factor
implicated in the pathogenesis of AEN. Aggressive intravenous
proton pump inhibitor therapy should be administered until
there is an improvement in clinical status, at which time a
change to an oral formulation is appropriate; this should be
continued for a few months after symptoms have resolved.
Administration of packed red blood cell transfusions to
maintain hemoglobin levels above minimal appropriate levels
for the patient is also recommended. Nasogastric intubation
should be avoided because it may result in esophageal
perforation [61].

Prophylactic antibiotics are not necessary. Empirical
broad-spectrum antibiotic therapy should be initiated in
cases of fever, rapid clinical decompensation, suspected
esophageal perforation or immune compromise (associated
with certain clinical scenarios often reported in association
with AEN, including transplant recipients, cirrhosis or chronic
kidney disease). Directed antimicrobial therapy, including
antibacterial, antifungal or antiviral agents, is recommended
in the setting of positive esophageal cultures, stains for fungal
agents or visualization of multinucleated giant cells or inclusion
bodies on histological evaluation of the biopsy specimen [2].

Adequate nutrition is essential to ensure effective healing of
esophageal mucosa. Bowel rest must be instituted immediately
after diagnosis and the patient must be given parenteral
nutrition. Enteral feeding is not recommended because of the
risk of perforation. In most cases, oral feeding can be resumed
some days later. If the patient does not tolerate oral feeding,
total parenteral nutrition has been successfully used to maintain
nutritional status until complete healing of esophageal mucosa
and the resolution of dysphagia [37].

Active esophageal bleeding, if present, can be controlled
with submucosal adrenaline injection [36,61]. Endoscopic
placement of a self-expandable metallic covered stent is another
effective strategy for achieving hemostasis [114]. Balloon
tamponade with a Sengstaken-Blakemore tube should be
avoided, because it has been associated with perforation [115].

Surgery is reserved for perforation resulting in mediastinitis
or abscess formation, and usually consists of emergent
esophagectomy followed by elective reconstruction using
gastric or enteric tube [96,115,116]. However, placement
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Endoscopic therapy

Adrenaline injection
Self-expandable metallic stent
Avoid balloon tamponade

Acute esophageal necrosis

Active esophageal
bleeding?

Yes
Perforation?

General measures

Fluid therapy

Proton pump inhibitor

Red blood cell transfusions
Bowel rest

Surgery

Esophagectomy followed by delayed reconstruction
or Video-assisted thoracoscopic surgery-assisted
drainage

or Self-expandable metallic stent (endoscopic
placement)

Avoid nasogastric intubation

Empirical broad-spectrum antibiotic therapy if: fever;
rapid clinical decompensation; suspected perforation;
immune compromise

Take biopsy samples if feasible

Repeat upper digestive
endoscopy in 4 weeks

Yes

Strictures?

Yes

Endoscopic therapy

Balloon dilation (serial dilations may be
necessary)

Self-expandable metallic stent (long
strictures not amenable to dilation)

Stricture resolved?

No

Discharge
Maintain proton pump

Surgery

inhibitors for some months

Esophagectomy
Esophageal bypass

Figure 2 Simplified algorithm for management of acute esophageal necrosis and its complications
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of a fully covered self-expandable metallic stent [117] or
video-assisted thoracoscopic surgery to place an intrathoracic
flushing-system-drain near the perforation [118] have also
been performed with success.

Repeat endoscopy is warranted to document recovery of
esophageal mucosa and possible sequelae, including strictures,
which may develop in 10% of cases [11]. Since recovery of
esophageal mucosa usually takes place over a period of less
than a month, we suggest that an adequate timing for repeat
endoscopy would be approximately 1 month after initial
presentation, or earlier if the patient develops symptoms of
dysphagia or chest pain.

Endoscopic balloon dilation is effective as first-line
treatment for strictures. However, many patients will eventually
require serial endoscopies with long-term balloon dilation
programs [61]. If repeated dilation is not effective, surgery is
recommended; it usually consists of esophagectomy [49] and
esophageal bypass [25]. For long strictures where standard
dilation isnotamenable, placement of a self-expandable metallic
stent has been performed with success [33]. A simplified
algorithm for the management of AEN and its complications
is provided in Fig. 2.

Prognosis

Prognosis is poor and largely depends on the severity
of the esophageal disease and the patient’s general state
of health. AEN is associated with a high mortality rate of
approximately 32% [11], and there are even cases resulting in
sudden death [38,119,120], though the cause is likely to be the
underlying critical illness rather than AEN. Mortality specific
to AEN is approximately 6% [3].

General debilitation associated with the presence of multiple
comorbidities and esophageal perforation are poor prognostic
markers. Patients whose general condition is otherwise good
are more likely to recover completely [20]. However, it is
important to emphasize that, although AEN is a serious life-
threatening condition, appropriate treatment may result in a
favorable outcome in over 60% of patients [11].

Concluding remarks

AEN is a rare cause of UGB that should be suspected in
older patients with general debilitation and multiple medical
conditions. Diagnosis is established by the presence of a
striking endoscopic image of black distal esophagus with an
abrupt transition at the GE]J and variable proximal extension.
The pathophysiology of AEN is related to a combination of
esophageal ischemia, general debilitation and gastroesophageal
reflux. Its etiology is multifactorial, with a myriad of conditions
being associated with this disease, but it is usually the result
of an acute triggering event with a background of multiple
chronic debilitating conditions that place a patient at higher
risk. Despite its rarity, AEN is in itself a poor prognostic factor,

Acute esophageal necrosis 9

and increased awareness of this pathology might lead to early
recognition and timely institution of proper management,
thereby increasing chances of survival.

We hope this review may inspire future studies that can
provide further insight into AEN. Given that its pathophysiology
is still largely unknown, we suggest that future directions for
research in this field could focus on obtaining samples for
the microscopic and molecular characterization of affected
esophageal tissue. Perhaps this may provide some clues to the
specific pathways involved in its pathophysiology, which could be
useful for development of more specific management strategies.
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