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Acute esophageal necrosis and low-flow state
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Acute esophageal necrosis (AEN), also called black esophagus, is quite

exceptional. Endoscopic findings show circumferential black

discolouration of the esophagus with or without exudates. The etiology

of AEN is presently unknown and is assumed to be multifactorial. Distal

esophageal involvement with proximal extension ending sharply at the

gastroesophageal junction is the most common presentation. The

present case report describes the clinical and endoscopic evolution of

black esophagus observed in a patient with significant peripheral

vascular disease, who was presented to the intensive care unit at the

Hopital Saint-Francois d’Assise (Quebec City, Quebec). Through an

extensive review of the literature, common underlying clinical condi-

tions of patients diagnosed with AEN have been identified.
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Nécrose œsophagienne aiguë et bas débit

La nécrose œsophagienne aiguë (NOA), aussi appelée « œsophage noir »,
est un événement rare. Les examens endoscopiques révèlent une
coloration noire, circonférentielle de l’œsophage, avec ou sans exsudat.
On ne connaît pas l’étiologie de la NOA et on croit qu’elle est plurifacto-
rielle. La maladie consiste le plus souvent en une atteinte distale de
l’œsophage avec une extension proximale se terminant abruptement à la
jonction oeso-gastrique. Le présent rapport décrit l’évolution d’un cas
d’œsophage noir chez un patient atteint d’une grave maladie vasculaire
périphérique admis aux soins intensifs de l’hôpital Saint-François d’Assise
(Québec, Québec). Après un examen approfondi de la littérature, il a été
possible de recenser les pathologies cliniques sous-jacentes souvent ren-
contrées chez les patients victimes de NOA.

Acute esophageal necrosis (AEN) is described, based on
endoscopic findings, as a dark lesion distributed in a

circumferential manner mainly in the distal one-third of the
esophagus (1). Histologically, necrosis involves the mucosal
and submucosal layers of the esophagus. Its exact prevalence is
unknown, and in one prospective study (2) it was estimated to
be 0.2%. The first endoscopic description was reported in 1990
by Goldenberg et al (3). In the present report, we describe the
clinical and endoscopic characteristics of a patient diagnosed
with AEN in whom a transient low-flow state may have been
the root of the insult. Through an extensive review of the
literature, we identify common underlying clinical conditions
of patients diagnosed with AEN and comment on the patho-
genesis and prognosis of this clinical entity.

CASE PRESENTATION
A 77-year-old man with peripheral vascular disease (right
renal artery stenosis who underwent left aortofemoral bypass)
was admitted to the Hopital Saint-Francois d’Assise (Quebec
City, Quebec) with a diagnosis of acute right limb ischemia.
He underwent surgical thrombectomy and fasciotomy. Due to
myoglobinuria with acute renal failure (plasma creatinine lev-
els rose from 90 μmol/L, observed two days before admission, to
164 μmol/L), he was admitted to the intensive care unit for
closer monitoring. Alkalinization of his urine with bicarbonate
and rehydration to increase urine output (greater than 
100 mL/h) was initiated. Renal function was restored (plasma
creatinine levels dropped back to 90 μmol/L), and furosemide
therapy (80 mg per day) was initiated on day 2 due to mild
hypervolemia. The patient was also on extensive medications
(bisoprolol, nifedipine, clonidine and hydralazine) for renovas-
cular hypertension. Despite these medications, his systolic

blood pressure remained around 170 mmHg to 180 mmHg, and
his diastolic pressure was around 60 mmHg to 90 mmHg.

On day 3 after admission, the patient presented with left
facial hemiparesis and left upper limb paresis for approximately
1.5 h. A computed tomography scan of the brain on the same
day did not show any hemorrhage or acute ischemic lesions.
Intravenous (IV) heparin infusion was started, and cervical
Doppler examination revealed right internal carotid occlusion
at 100% and left internal carotid stenosis at 50% to 69%.

On day 5, the patient was found in his bed with acute
confusion and left hemiparesis. His body temperature was
normal. He did not present any respiratory distress, and his
cardiac rhythm was sinusal with a regular pulse of approxi-
mately 95 beats/min and a blood pressure of approximately
110/65 mmHg. Pupillary reflex was normal with a score of 13
on the Glasgow coma scale. Abdominal examination was
normal and a digital rectal examination showed melena.
Neurological examination was abnormal for marked reduced
force of the left upper and lower extremities. Laboratory tests
revealed hemoglobin levels of 70 g/L, that dropped from 95 g/L
which was observed the day before. The international normal-
ized ratio was 1.14 and the activated partial prothrombin time
was 73 s. A nasogastric tube drained approximately 1.3 L of
dark brown liquid within 30 min. Endoscopic evaluation at
bedside revealed a black esophagus in the middle and distal
one-third, with clear-cut margin at the gastroesophageal junc-
tion. The gastric mucosa was normal. At the gastroesophageal
junction, right at the margin between normal and pathological
mucosa, two sites of active bleeding were identified that were
controlled with 1:10,000 adrenaline injection. The distal one-
third of the esophagus was rigid and did not collapse upon suc-
tion (Figure 1). Biopsies were taken, and showed only necrotic

BRIEF COMMUNICATION

©2007 Pulsus Group Inc. All rights reserved

burtally_9584.qxd  26/03/2007  11:22 AM  Page 245



material. A thoracic computed tomography scan without infu-
sion revealed no air in the mediastinum.

IV pantoprazole perfusion was started and heparin was
reversed with IV protamine. The patient received two units of
packed red blood cells. Within 3 h, his neurological symptoms
subsided and he regained normal mental status. A detailed
questionnaire about recent gastrointestinal (GI) symptoms was
negative.

Complete bowel rest with parenteral nutrition was initiated,
and no melena or hematemesis recurred. Hemoglobin fell to low
levels on two occasions – the same evening it dropped to 
79 g/L and the next morning it was 80 g/L – but transfusion of
one unit of packed red blood cells was sufficient each time. No
other signs of active bleeding were noted. Because of underly-
ing carotid stenosis, hemoglobin values greater than 85 g/L
were aimed for, and nitroglycerine infusion was started to
maintain a systolic blood pressure between 130 mmHg and 
160 mmHg.

On day 10, five days after the diagnosis of AEN, repeat
upper endoscopic examination was obtained. The esophageal
mucosa showed marked improvement with a pink appearance
and no signs of bleeding. A white exudate was still present
(Figure 2). IV pantoprazole was switched to oral formulation,
40 mg administered twice a day. A liquid diet was started the
next day and was well tolerated. No signs of upper GI bleeding
were noted ever since.

A third upper digestive endoscopy was performed 27 days
after the initial diagnosis of AEN, while the patient was still in
the hospital on oral pantoprazole. He denied any digestive
symptoms, had no dysphagia or odynophagia. This examina-
tion revealed a normal esophageal mucosa with superficial ero-
sions at the distal one-third. There was no sign of stenosis.

DISCUSSION
Clinical manifestation and definition
‘Black esophagus’ is a very rare condition in which the clinical
manifestation varies from epigastric pain to upper GI bleeding

with hemodynamic instability (2,4), with spontaneous resolu-
tion following supportive care. Mild clinical presentations
such as epigastric pain or burning, dysphagia, odynophagia and
abdominal pain can be easily confounded with reflux esophagi-
tis. Several studies (5,6) claim that, as a result, AEN is often
underdiagnosed and this may explain the low prevalence cur-
rently reported. Endoscopy remains the most essential tool for
the diagnosis of AEN. Before the liberal use of endoscopy, the
only cases reported were from autopsy studies (7). Moreto et al
(4) identified three criteria for the diagnosis of AEN:

1. Acutely presenting clinical condition with an endoscopic
picture consisting of a diffusely black esophagus, with or
without black exudates;

2. preferential impairment of the distal one-third, without
esophageal ulcers, and ending sharply at the transitional
line; and

3. exclusion of caustic or other known esophageal injuring
agents.

Differential diagnosis
A similar picture is also seen after ingestion of corrosive agents,
which cause third-degree burns of the esophagus (in this case,
proximal lesions are more important than distal involvement),
whereas focal areas of esophageal mucosal necrosis are also
described after ingestion of quinidine (8). Melanosis (9) of the
esophagus, pseudomelanosis (10) of the esophagus and
acanthosis nigricans (11) are other conditions that should be
considered in the differential diagnosis.

A vascular or peptic problem?
Cases currently cited in the medical literature are similar in
the clinical history: patients are often elderly with metabolic
disturbances due to diabetes (1), cirrhosis (12), cancer (6) or
acute conditions, such as low-flow state secondary to cardiac
failure (7), hypothermia (13), prolonged hypotension (14) or
sepsis (5). The precise etiology of AEN is undefined, and the
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Figure 1) Normal stomach mucosa stained with blood (upper left) and
distal esophagus with active bleeding (upper right). Black esophagus
revealed after irrigation and active bleeding sites identified (lower left),
and transitional zone intact (lower right)

Figure 2) Gastroesophageal junction (upper left and right), transi-
tional zone (lower left) and middle one-third of the esophagus (lower
right) 
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debate over an ischemic origin versus gastroesophageal reflux
diseases as the initial insult is still open.

Despite the extensive vascularization of the esophagus (15),
most studies suggest an ischemic origin of AEN. The preferen-
tial location of the lesion is the distal segment of the
esophagus, which has been shown to be less vascularized in
anatomical studies and angiographic examinations (16,17).
Moreto et al (4) reported 10 patients with AEN, all of whom
had associated conditions to tissue hypoperfusion (diabetes,
low arterial oxygen partial pressure and dehydration). One
could speculate from these data that mucosal blood flow
impairment as seen in shock, hypovolemia, hypoxemia,
diabetes and vascular disease could work as an initial insult
through ischemia and reperfusion, thus allowing a peptic
aggression to disturb mucosal integrity, as in the case of stress
ulcer elsewhere in the GI tract (18).

On the other hand, gastroesophageal reflux secondary to
gastric outlet obstruction syndrome from gastric volvulus,
duodenal ulcer, pylorus obstruction or abdominal surgery (10)
is another possible primary insult (5). Lacy et al (5) reviewed
21 cases of AEN and 13 of those were found to have duodenal
ulcers, severe duodenitis or an abnormal pylorus at endoscopy
or autopsy. In this case, the authors suggest that exposure of the
distal segment of the esophagus to large amounts of reflux
material, such as hydrogen ions, bile salts and pepsin, leads to
a decline in local esophageal blood flow (19).

The prognosis of AEN is variable. Mortality is 35% to 50%
and closely related to the underlying critical clinical condi-
tions (4,5). Treatment is mainly supportive and consists of
maintaining hemodynamic stability through adequate volemic
resuscitation and minimizing acid exposure with IV proton
pump inhibitors. The use of prophylactic antibiotics is not

recommended (5). Patients who fully recovered did not
describe any upper GI symptoms during follow-up visits (2). In
one case, manometric studies (10) revealed normal esophageal
peristalsis and lower esophageal sphincter pressure seven months
after AEN. Esophageal stenosis (4), the main late complication,
is seen in approximately 15% to 20% of patients and is
reported to occur within the first seven to 14 days of the onset
of the disease. Fortunately, this condition seems to respond
well to repeated sessions of esophageal dilation by bougienage.
Two cases of esophageal perforation have been described
following full-thickness necrosis of the esophagus (4,20); one
was fatal, while the other required surgery with colon
interposition.

CONCLUSION
In the present case report, transient low-flow state due to
antihypertensive medications may have initiated the ischemic
insult in the possibly diseased esophageal vasculature.
Prolonged acid exposure at the distal esophagus, through
prolonged bedrest, may have further disrupted the mucosal
integrity. High-dose IV proton pump inhibitor therapy could
have helped to increase intraluminal pH levels, thus
protecting esophageal mucosa, and favouring progressive 
re-epithelialization and healing. The acute fall in systolic pres-
sures and hemoglobin levels due to lower esophageal bleeding
explained the acute ischemic attack presented by the patient.

As mentioned in many studies (1,5), AEN will soon
become a more familiar entity with more routine use of
endoscopy in the critical care setting. While it is rarely the
main cause of death in the critically ill patient, its proper iden-
tification and management could reduce morbidity, improve
survival outcomes and reduce length of hospital stays.
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