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Abstract
BACKGROUND 
Acute esophageal necrosis (AEN) is a rare condition that has been associated with 
low volume states, microvascular disease, gastrointestinal (GI) mucosal damage, 
and impaired GI motility. It has been linked in case reports with diabetic 
ketoacidosis (DKA) and is commonly associated with GI bleeding (GIB).

CASE SUMMARY 
We report a case of endoscopy confirmed AEN as a complication of DKA in a 63-
year-old Caucasian male without any overt GIB and a chief complaint of 
epigastric pain. Interestingly, there was no apparent trigger for DKA other than a 
newly started ketogenic diet two days prior to symptom onset. A possible 
potentiating factor for AEN beyond DKA is the recent start of a Glucagon-like 
peptide-1 receptor agonist (GLP-1 RA), though they have not been previously 
connected to DKA or AEN. The patient was subsequently treated with high dose 
proton pump inhibitors, GLP-1 RA was discontinued, and an insulin regimen was 
instituted. The patient’s symptoms improved over the course of several weeks 
following discharge and repeat endoscopy showed well healing esophageal 
mucosa.

CONCLUSION 
This report highlights AEN in the absence of overt GIB, emphasizing the 
importance of early consideration of EGD.

Key Words: Acute esophageal necrosis; Gurvits syndrome; Acute necrotizing esophagitis; 
Black Esophagus; Diabetic Ketoacidosis; Glucagon-like peptide-1 receptor agonists
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Core Tip: Acute esophageal necrosis (AEN) is a rare condition with a mortality rate 
greater than 30%. It has been linked to low volume states including diabetic 
ketoacidosis in case reports but is usually associated with overt gastrointestinal 
bleeding (GIB). This report provides an important description of a patient presenting 
with AEN and no overt GIB. Interestingly, the apparent trigger for ketoacidosis 
appears to be a ketogenic diet. The case explores Glucagon-like peptide-1 receptor 
agonists as a possible AEN precipitant, which is not a finding previously described in 
the existing literature.
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INTRODUCTION
Acute esophageal necrosis (AEN), also known as Black Esophagus or Gurvits 
Syndrome, is a rare entity distinguished by circumferential necrosis of the distal 
esophageal tissue that does not progress beyond the gastroesophageal junction (GEJ)
[1]. The purported mechanisms of injury leading to AEN include ischemic injury, 
malnutrition, and acute gastric outlet obstruction or slowed peristalsis leading to 
increased gastric contents[2]. AEN has been linked with disease states that result in 
hemodynamic compromise, hypoperfusion, low volume states, and corrosive injuries
[1]. One such possible disease state is diabetic ketoacidosis (DKA), a condition 
associated with hypoperfusion and transient hyperglycemic induced gastric 
dysmotility[3,4]. The treatment is high dose PPI, correction of causative condition, and 
monitoring for complications that may include esophageal strictures, perforations and 
abscess formation[2]. AEN is typically associated with gastrointestinal bleeding (GIB)
[2], and only one[5] of the previous 13 reported cases, see Table 1 [5-15] of AEN in 
DKA did not present with overt GIB. We report a case of AEN as a complication of 
DKA in a patient without any overt GIB.

CASE PRESENTATION
Chief complaints
A 63-year-old retired Caucasian male presented to Emergency with severe epigastric 
pain and dysphagia and odynophagia to both solids and liquids leading to several 
days of anorexia. He also complained of nausea and non-bloody, non-bilious emesis. 
There was no evidence of overt GIB.

History of present illness
The patient noted that due to his hypertension and type 2 diabetes mellitus (T2DM) he 
was attempting to lose weight. To do this, his primary care provider switched him 
from his previous liraglutide which he had received for one year, to a trial of 
semaglutide one week prior to symptom onset. Additionally, he began a ketogenic diet 
to help with his weight loss goals and 2 d later, when performing manual labour, he 
became acutely unwell. He did not have a history of reflux disease or dysphagia prior 
to this episode and attempted to alleviate the discomfort with bed rest and ceasing oral 
intake. When the pain and nausea peaked 5 d following symptom onset, see Figure 1 
for timeline, he presented to the hospital.

History of past illness
The patient had a several-year history of hypertension, dyslipidemia and T2DM with 
no known microvascular complications. His glycemic control had been poor with a 
most recent HbA1c of 8.4%. His medications included metformin 500 mg twice daily, 
ramipril 5 mg daily, ezetimibe 10 mg daily, duloxetine 60 mg daily, pravastatin 40 mg 
daily, and semaglutide 0.5 mg weekly.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i31/9571.htm
https://dx.doi.org/10.12998/wjcc.v9.i31.9571
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Table 1 A summary of the presenting symptoms and demographics of both our case and the 13 other patient presentations of diabetic 
ketoacidosis complicated by acute esophageal necrosis

Ref. Presenting symptoms GI bleeding Age Gender Diabetes type 1 or 2

Our case Nausea, emesis, epigastric pain, dysphagia, 
odynophagea, anorexia 

None 63 Male 2

Rigolon et al[5] Nausea, emesis, epigastric pain, polyuria, 
polydipsia, fever

None 50 Male 2

Talebi-Bakhshayesh et al
[6]

Altered mental status, abdominal pain, nausea, 
emesis, fatigue

Yes 34 Male Unknown

Mccarthy et al[7] Death Unknown 67 Female 2

Uhlenhopp et al[8] Encephalopathy, hypoxic respiratory failure Yes 56 Male 2

Ghoneim et al[9] Nausea, emesis, aphasia, gait difficulty Yes 67 Female Unknown

Ghoneim et al[9] Nausea, emesis, right upper quadrant and 
epigastric abdominal pain

Yes 78 Female 2

Ghoneim et al[9] Melena, malaise, chills, cough, anorexia Yes 35 Male 1

Choksi et al[10] Altered mental status Yes 65 Male Unknown

Vien and Yeung[11] Lethargy, nausea, emesis, anorexia, odynophagia, Yes 37 Female 2

Field et al[12] Nausea, emesis, epigastric pain, anorexia Yes 37 Female 1

Shah et al[13] Melena, sepsis, fever, anorexia, syncope Yes 34 Male Unknown

Haghbeyan et al[14] Emesis, anorexia Yes 55 Female Unknown

Buckshaw et al[15] Nausea, emesis, epigastric pain Yes 50 Male 1

Figure 1 Timeline of illness from symptom onset to resolution of esophageal damage in 63 year old Caucasian man with diabetic 
ketoacidosis and acute esophageal necrosis.

Personal and family history
The patient did not have any pertinent personal or family history. He did not have a 
significant alcohol intake, nor did he smoke or use recreational drugs.

Physical examination
The patient was 94 kg, 1.778 m tall, with a body mass index of 31.14 kg/m². Vital signs 
on presentation were notable for tachycardia (125 beats per minute), tachypnea 
(respiratory rate of 40) and blood pressure of 136/81. On physical exam he was noted 
to be in distress with Kussmaul respirations, lying in lateral decubitus position with 
voluntary abdominal guarding and frequent painful belching.

Laboratory examinations
Admission blood work revealed hemoglobin of 165 g/L, leukocytes of 17.9 × 109 /L 
and an anion gap of 25 with bicarbonate of 5 mmol/L. Venous blood gas showed 
acidemia (pH = 7.02) and a B-hydroxybutyrate level of 10.2 mmol/L (normal < 0.25 
mmol/L). His glucose was initially 17 mmol/L and peaked at 82 mmol/L. Urinalysis 
was negative for leukocytes or nitrites.

Imaging examinations
An abdominal CT ruled out bowel obstruction or intra-abdominal infection/abscess as 
the source of his discomfort but demonstrated circumferential wall thickening of the 
distal esophagus.
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FINAL DIAGNOSIS
Following investigations, he was admitted to the hospital for first presentation DKA. 
No triggers were identified except perhaps his recently started ketogenic diet and 
dehydration. To rule out latent autoimmune diabetes in adults, C-peptides were 
ordered and were within normal limits, 1087pmol/L (normal 370-1470pmol/L). After 
the resolution of DKA, he continued to experience out of proportion epigastric pain, 
reflux symptoms, and dysphagia. To investigate, an esophagogastroduodenoscopy 
(EGD) was performed. This showed severe class D esophagitis involving the entire 
esophagus. There were circumferential black, necrotic inflammatory changes in the 
mid to distal esophagus that stopped abruptly at the GEJ. This was thought to 
represent AEN which can be seen in Figure 2. Biopsies were not taken of the necrotic 
tissue. Erosions were seen in the body and antrum of the stomach, and multiple clean 
based ulcers were seen in the duodenum. Biopsies were taken of the gastric and 
duodenal mucosa, and histology report showed chronic gastroduodenitis with no sign 
of H. pylori or infectious organisms as well as no evidence of neoplasia.

TREATMENT
Following the EGD the patient was given pantoprazole 40 mg intravenously twice 
daily, sucralfate suspension of 1 g PO four times daily, and instructions to slowly 
increase from nil per os to clear and then full fluid diet.

OUTCOME AND FOLLOW-UP
He was discharged home in a stable condition on a liquid diet, sucralfate 2 g with 
meals and nightly for two weeks, and pantoprazole 40 mg twice daily. At discharge 
metformin and GLP-1 RA were discontinued and insulin aspart 5 units three times 
daily and insulin glargine 15 units nightly was prescribed.

A repeat EGD 8 wk post-discharge showed a healed esophagus with one polyp. 
Biopsies showed healed gastric and duodenal mucosa and mild inflammatory changes 
to the removed polyp. Follow up was arranged to ensure no return of symptoms and 
the patient's follow up HbA1c was improved from the previous 8.4 to 7.2.

DISCUSSION
DKA has been previously associated with AEN in several case reports: A rare 
complication of a common presentation. As mentioned earlier, 13 cases to date have 
been reported, most of which have been associated with GIB. In fact, AEN, in general, 
is associated with overt GIB in 88% of presentations, and also often associated with 
non-specific symptoms such as GI upset, dysphagia, and hypotension[2,16].

It is critical to recognize AEN as it is associated with a mortality of 32%[2]. This case 
highlights the importance of considering AEN despite a lack of GIB when other 
concerning features are present, such as dysphagia. AEN is especially important to 
consider in patients such as males over 60 or those with increased risk of 
microvascular disease or hemodynamic compromise[1,16,17].

Interestingly, our case highlights two triggers that may have led to DKA in this 
patient and put him at greater risk for AEN. First, ketogenic diets, especially in 
conjunction with other triggers like dehydration or physiologic stress, have been 
linked to ketoacidosis in multiple case reports in diabetic and non-diabetic patients[18-
20]. Ketogenic diets deplete the body’s glucose reserve and shift the metabolism into 
ketogenesis primarily by hepatic oxidation of fatty acids, making ketones an 
alternative to glucose[18]. In a patient with type two diabetes mellitus, who already 
has insulin resistance, the body’s ability to regulate ketogenesis is reduced, making 
them more prone to ketoacidosis. Moreover, the introduction of GLP-1 RA increases 
lipolysis and ketogenesis[21]. The combination of these factors may have been 
sufficient to tip this patient into ketoacidosis.

After the development of DKA, the development of AEN is largely thought to be 
multifactorial. First, DKA is a low volume state that predisposes the esophagus to 
necrotic injury[22,23]. Second, the hyperglycemia in DKA decreases gastric motility 
which increases acid reflux to the esophagus and therefore renders the esophagus 
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Figure 2 Endoscopic images. A: Endoscopic image of the presented patient’s mid-distal esophagus with circumferential black discolouration of the mucosa 
likely to be necrotic tissue; B: Distal esophagus with circumferential black discolouration of the mucosa with clear demarcation at the gastroesophageal junction in 
keeping with acute esophageal necrosis.

prone to injury[3,24]. Besides the direct impact of DKA, it is important to consider the 
risk factors associated with diabetes such as microvascular disease, which may have 
been underlying, which render the esophagus unable to withstand the hemodynamic 
changes associated with DKA. Furthermore, semaglutide is associated with adverse GI 
effects including gastritis, minor delays in gastric emptying, and GERD[23]. The delay 
in gastric emptying is caused by an inhibition of stomach peristalsis in combination 
with increased pylorus contraction[25]. A meta-analysis of adverse GI events in 
patients with T2DM using GLP-1 RAs showed that there is a dose-dependent increase 
in GI events, and GLP-1 RAs were more likely to cause adverse GI events in 
comparison to placebo[24] or insulin[25]. Severe GI adverse reactions occurred in 1.7% 
of patients at our patient’s newly started dose of 0.5 mg[23]. The GERD and gastro-
paresis associated with GLP-1 RA could cause caustic injury which is a known 
contributor to AEN.

CONCLUSION
In conclusion, this case reiterates the association between AEN and DKA. With the 
evolving era of medicine, where diet and oral hypoglycemics are combined, AEN in 
the context of DKA may become more prevalent given the various mechanisms of 
actions involved. This case serves as a reminder for clinicians to keep a low threshold 
to proceed with EGD even despite a lack of overt GIB.
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