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I Abstract
Acute esophageal necrosis (AEN), known as black oesophagus or Gurvit’s syndrome, is an extremely rare clinical syndrome.
Patients usually present with life-threatening symptoms of upper gastrointestinal haemorrhage (70-90% of cases), as in
this case report. Diagnosis of AEN is confirmed based on oesophagogastroduodenoscopy which reveals diffuse or patchy
circumferential black necrotic oesophageal mucosa. The presented patient had some comorbidities, such as poorly controlled
diabetes mellitus, secondary to chronic pancreatitis, hypertension, after cholecystectomy, addiction to alcohol and tobacco,
and taking a small spoon of baking soda three times a day for a few months because of heartburn. Despite the poor prognosis
of AEN, with mortality about 32-35%, most patients present with endoscopic improvement in short time - from 7 days to
1 month. Fortunately, the patient did not to have any complications in the course of AEN, and the treatment was effective.
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I List of abbreviations
AEN - acute oesophageal necrosis; CMV - cytomegalovirus; CRP — C-reactive protein; DKA - diabetic ketoacidosis; DM
— diabetes mellitus; EGD - oesophagogastroduodenoscopy; GFR - glomerular filtration rate; HSV - herpes simplex virus;
PPI - proton pomp inhibitor; TPN - total parenteral nutrition

INTRODUCTION Table 1. Risk factors of black oesophagus

Risk factors of black oesophagus

Acute oesophageal necrosis (AEN) or esophageal stroke,
also known as black oesophagus or Gurvit’s syndrome, is an
extremely rare clinical syndrome with a prevalence of 0.001
-0.28 % [1-3]. Patients usually present with life-threatening
symptoms of upper gastrointestinal haemorrhage (70-90%
of cases), evidenced as haematemesis, coffee-ground emesis,
and melena [1, 4-9]. AEN’s diagnosis is confirmed based on
oesophagogastroduodenoscopy, which reveals diffuse or
patchy circumferential black necrotic oesophageal mucosa [1,
2,4]. The syndrome occurs predominantly in males compared
to females (4:1) [2, 4, 10], who have multiple comorbidities
with the peak incidence at the sixth decade of life [3, 4].
This can be explained by the fact that men are more likely
to have atherosclerotic vascular disease than women [6, 11].
AEN has never been described without any comorbidities
[7]. Risk factors for AEN are other comorbidities, such
as diabetes mellitus (DM), diabetic ketoacidosis (DKA),
hypertension, ischemia, shock, trauma, irradiation, lye
ingestion, cardiovascular disease, peripheral artery disease,
atherosclerosis, thromboembolic disease, gastric outlet
obstruction, gastric volvulus, extreme dehydration, severe
vomiting, microbial infection related to a nasogastric tube,
chronic kidney disease, chronic liver disease, malnutrition,
chronic alcohol abuse, infections (Herpes simplex), Klebsiella
pneumoniae, Lactobacillus acidophilus, Candida albicans,
cytomegalovirus), broad-spectrum antibiotics, hypothermia,
Stevens-Johnson syndrome, anticardiolipin antibody
syndrome, and malignancies (Tab. 1) [3, 5-7, 9, 12, 13].
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The multifactorial etiology of the development of AEN
remains unknown [5, 7, 12, 14, 15], although acid reflux and
hypoperfusion are thought to be main underlying causes
[12, 16]. Treatment of AEN is mostly supportive and consists
on haemodynamic resuscitation, intravenous proton pump
inhibitors (PPIs), oral sucralfate suspension, short-term
parenteral renutrition, and nil-per-os restriction [4, 12,
17-19]. Early diagnosis is crucial to increase the chance of
survival rates, and in the case of lack of comorbidities, the
outcome is advantageous [2, 14, 18]. Mortality is 32-35% [2,
3]. Long-term complications of AEN are not common (about
10% of patients) but when they do appear they are severe,
such as oesophageal stricture, perforation, stenosis or death
[4, 9, 13, 15, 17]. Differential diagnosis includes melanosis,
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malignant melanoma, pseudomelanosis, acanthosis nigrans,
exogenous dye ingestion, coal dust exposure, adverse drug
effects, pseudomembranous oesophagitis, and infections
[7, 12, 13, 15, 17]. Patients with black oesophagus require
long-term upper gastrointestinal endoscopy surveillance [8].

CASE REPORT

The case is presented of a 43-year-old male, with
poorly controlled DM, admitted to the Department
of Gastroenterology with the suspicion of acute upper
gastrointestinal bleeding. The patient had black vomiting
and melena for 2 days which was not confirmed in digital
rectal examination. On admission, vitals were notable for
saturation of 95% on oxygen therapy, hypotension with a
blood pressure of 85/69 mm Hg, with tachycardia to 150/min.
Physical examination of the abdomen showed tenderness in
epigastric region. Laboratory work-up at admission revealed:
blood pH - 6.96, haemoglobin - 11.3 g/dL, hematocrit -
35.5 %, white blood cells — 22.04x 103 /uL (4.5-11.0 x 103)
and platelet count — 319x103/uL. Coagulation profile
was normal: APTT - 25 sec. (25-36.9), PT - 12.2 sec.
(9.4-12.5). Glucose level - 340 mg/dl (70-99), creatinine
level — 4.14 mg/dl (0.7-1.3), urea level - 149 mg/dl (19-49),
glomerular filtration rate (GFR) - 16.9ml/min/1.73m2 (>90),
potassium level - 6.18 mmol/I (3.5-5.1), and natrium level -
136 mmol/l (136-145). Lipase level was within normal ranges.

X

Figure 2. Middle oesophageal ulceration, erythema, and some necrosis

C-reactive protein (CRP) level - <0.5 mg/l. Chest radiography
revealed possible air or small undescribed points under left
diaphragm. Medical history revealed that before admission
the patient had been using a small spoon of baking soda 3
times a day for a few months because of heartburn. He also
had diabetes mellitus secondary to chronic pancreatitis,
hypertension, had a cholecystectomy a few years ago, and
was addicted to alcohol and tobacco. He also admitted to
non-steroidal anti-inflammatory drug use. The patient
underwent urgent oesophagogastroduodenoscopy (EGD)
which revealed multiple areas of black mucosa in all parts
of the oesophagus, from the upper oesophageal sphincter to
the gastroesophageal junction (Fig. 1-4).

Further examination was not attempted due to a high
risk of perforation. These findings are typical for acute
oesophageal necrosis. There was no evidence of Helicobacter
pylori, cytomegalovirus (CMV), herpes simplex virus (HSV),
Candida albicans infections or malignancy on further testing.
The patient received high-dose oral proton pump inhibitors
and sucralfate slurry. He was on a liquid diet and placed on
total parenteral nutrition (TPN). Due to poorly controlled
DM, he was consulted by the endocrinologist and was advised
to receive infusion pomp with insulin. After pharmacological
treatment, all symptoms of the patient resolved and he was
discharged. A follow-up gastroscopy is planned after 4 weeks.

Figure 3. Middle oesophageal tissue necrosis

Figure 4. Middle oesophageal tissue necrosis
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DISCUSSION

AEN was first reported in 1990 in a 82-year-old patient after
cholecystectomy described by Goldenberg et al. [20]. In 2007,
it was classified by Gurvits et al. as a distinct syndrome [3,
7]. Tanaka et al. reported the first case of reccurent AEN
[21]. They presented the case of patient with AEN who had
a recurrence of the disease on day 37 after finishing the PPI
treatment [21]. Aggarwal et al. showed the first case of a
patient with proximal AEN and COVID-19 infection [22].
Proximal location of black oesophagus has been described in
only a few case reports [22,23]. AEN appears primarily in the
distal third of the oesophagus (in 97% of cases), compared to
the proximal oesophagus [3, 7]. In a systemic review among
154 patients with AEN, upper endoscopy detected that 51%
of patients had a distal disease, 36% had pan oesophageal,
and 2% had a proximal disease [24]. In the same review,
the mortality rate was 32%, while complications such as
perforation and stricture formation occured in 5% and 9%,
respectively [24]. In the study by Chawla et al., despite AEN
being detected in all parts of the oesophagus, the patient
remained stable for the whole time of hospital treatment [25],
which can lead to the hypothesis that the reach of necrosis
does not affect survival. However, a study by the Mayo
Clinic, revealed that the length of oesophageal involvement
correlated with the days of hospitalization (p=.05) [26].

Although, AEN is said to be a rare disease, its prevalence
is underestimated due to the lack of performing endoscopy
examination among critically ill patients [27]. Despite the
fact that upper gastrointestinal haemorrhage is the most
common clinical presentation of black oesophagus, other
symptoms may be presented, such as dysphagia, nausea,
fever, epigastric pain, chest pain, and syncope [27-29]. It
is therefore crucial to examine patients thoroughly due to
the fact that chest pain can be the only manifestation of
black oesophagus. In the USA, an 80-year-old patient with
chest pain was admitted with non-ST-segment elevation
myocardial infarction, but a cardiac catheterization did
not reveal any critical stenosis [30]. The patient underwent
an esophagogastroduodenoscopy which showed black
oesophagus without active bleeding [30].

In the review by Rehman et al. the most common
comorbidities seen in AEN patients were diabetes mellitus
(24%), malignancy (20%), hypertension (20%), alcohol abuse
(10%), and coronary artery disease (9%) [31]. The presented
case involved at least 5 of the known risk factors: diabetes
mellitus, acute kidney failure, alcohol abuse, smoking, and
probably the intake of baking soda. However, in the medical
literature, the case is reported of a 76-year-old patient who
had no possible etiological factors of AEN, except for old age,
generalized atherosclerosis, and a clinically silent hypotensive
episode [32]. Nowadays, we know that hyperglycaemia is
detected in 90% of patients with oesophegal necrosis, which
causes diabetes mellitus to be one of the most common
factors for AEN [33]. It has been confirmed by some data
that AEN is strongly associated with diabetic ketoacidosis
in acute gastrointestinal bleeding [34-43]. It is suggested by
the researchers that hyperglycaemia in the course of DKA
causes poor vascular flow which leads to damage of the
oesophageal mucosal barrier [34]. Therefore, it provokes
depletion volume depletion and hypoperfusion of the distal
oesophagus, causing ischemia, and subsequently, necrosis
of this oesophageal area [34]. Among the possible risk

factors of black oesophagus, a large paraesophageal hiatal
hernia has been described [44], which caused Cameron
ulcers and gastric volvulus. Other cases of hiatal hernia
causing AEN have also been revealed [45-48]. German
researchers presented a case of CMV oesophagitis presenting
as AEN after kidney transplantation [49]. In another kidney
transplant recipient, on day 3 after operation, the patient was
diagnosed with black oesophagus [50]. Both studies indicate
that immunosuppression could be another risk factor for
AEN development [49, 50], despite the fact that surgery is
also a cause for physiologic stress [51].

As life expectancy is still increasing, older age and
comorbidities remain the main factors for AEN development.
An [Italian study showed that the mean age of diagnosis to
be 70 [52]. However, in the medical literature, a 13-year-old
patient with diabetes type 2 and obesity was confirmed with
the diagnosis of black oesophagus [53]. The etiopathogenesis
of AEN arises from a ‘two-hit’ phenomenon which includes
impaired mucosal barrier system and injury caused by reflux
of acid and pepsin [54-57] (Fig. 5).
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Figure 5. Etiopathogenesis of black oesophagus

trigger

Endoscopy necrosis of oesophageal mucosa is
pathognomonic for black oesophagus [58]. Lipofuscin
pigment, which is accumulated due to ischemia, causes the
black colour of the oesophagus [16]. As mentioned before,
it mostly appears in the distal oesophagus at the gastro-
oesophageal junction, due to being a watershed and a less
vascularized area of the oesophagus [16]. These areas are
supplied by the most distal branches of the arteries and are
susceptible to be ischemic [16]. The fact of poor oesophageal
vascularization leads to rapid mucosa injury of the distal
oesophagus, which is less vascularized compared to the
middle and proximal segments [27, 59]. Furthermore,
possible etiological factors of AEN, such as malignancy
or gastric volvulus causing gastric obstruction, lead to
the accumulation of gastric contents and their return to
the oesophagus, which worsens the ischemic injury [27].
According to Hong et al., massive reflux disease can also lead
to AEN [60]. Persistent exposure of the oesophagus to gastric
fluids causes a decrease in blood flow in the oesophageal
mucosa and submucosa [60].

The diagnosis of black oesophagus is based on upper
endoscopy [16]. There is no requirement to perform biopsy
and subsequently, to accomplish histological examination
for AEN diagnosis. However, if it is possible to obtain biopsy
specimens which could help in differential diagnosis to
exclude other possible causes of black oesophagus [16, 34].
In the study by Gurvits et al., endoscopic staging of black
oesophagus is proposed (Tab. 2) [61, 62].

Table 2. The endoscopic staging of black oesophagus

-

stage 2
*‘chess-board” re-epithelized
esophagus esophagus

stage 1

*black
circumferential
esophagus

*pre-necrotic
normal esophagus
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Histopathology reports confirm diffuse necrosis among
AEN patients [61, 63] and usually reveal necrotic epithelium,
polymorphonuclear infiltrates, inflammatory changes, and
necrosed mucous membrane [29]. Although some studies
have shown black oesophagus in patients with duodenal
involvement [5, 64], unfortunately, the etiology of the
duodenal involvement remains unknown [5]. A possible
explanation for this is that both the oesophagus and the
duodenum receive blood from the celiac axis [27].

Most important in the treatment of AEN is fluid
resuscitation and patient stabilization [65], as well as
management of the underlying condition [58]. In the
treatment, naso-gastric tubes should not be used because
of the high risk of oesophageal perforation [16, 19]. Surgical
procedure is needed when perforation or abscess formation
occurs [9, 29, 66]. Among possible complications can be
distinguished perforation (about 7% of cases), stenosis of
the oesophagus (>10% of patients), and death (up to 30%) (3,
9]. High mortality is caused by an underlying disease while
AEN-related mortality is around 5-6% [67, 68].

CONCLUSIONS

Despite the poor prognosis of AEN, most patients present
with endoscopic improvement within a short time, from
7 days to 1 month [27, 62]. Although there are no clinical
guidelines in AEN management, it seems reasonable to
perform a repeat endoscopy 1 month after initial presentation
[9, 69]. Delayed complications could appear a few weeks later
[70]. The patient in the presented Case Report is a prime
example of how that specific agents, such as baking soda,
should not be utilised for any purpose other than the use
indicated because, used together with the presence of other
underlying conditions could be life-threatening. Fortunately,
in this case, the patient did not to have any complications in
the course of AEN, and the treatment was effective.
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