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Introduction and importance: Heterotopic Pancreas (HP) is defined by the presence of pancreatic tissue in an
anatomically distinct location from the main pancreas. While often clinically silent, it may present symptom-
atically. If located in the gastric antrum, HP may cause gastric outlet obstruction (GOO). The objective of this
paper is to present a rare case of HP in the gastric antrum causing GOO.

Case presentation: Herein, we report a 43-year-old man who presented with abdominal pain and non-bilious
emesis in the setting of COVID-19 infection and alcohol consumption. During the initial workup, computed-
tomography (CT) was non-specific but demonstrated GOO, concerning for cancer. Cold forceps biopsies taken
during esophagogastroduodenoscopy (EGD) confirmed benign HP. Since the patient was symptomatic from
gastric outlet compression, he underwent resection via laparoscopic distal gastrectomy and Billroth II gastro-
jejunostomy. At 1-month postoperative follow-up, the patient recovered uneventfully. We hypothesized that
GOO by HP in this case may have been associated with cumulative effects of alcohol consumption and COVID-19
infection on the ectopic tissue.

Clinical discussion: HP is rare and difficult to diagnose preoperatively. When located in gastric antrum, HP can
cause GOO, mimicking gastric malignancy. Combination of EGD/EUS, biopsy/FNA, and surgical resection are
necessary to definitively make the diagnosis. Finally, it is important to consider that heterotopic pancreatitis or
structural changes in HP may occur due to classic pancreatic stressors like alcohol and viral infections.
Conclusion: HP may cause GOO presenting with non-bilious emesis and abdominal pain, mistaken for malignancy
on CT imaging.

1. Introduction

Heterotopic pancreas (HP), also known as ectopic pancreas, is a rare
congenital condition wherein pancreatic tissue exists in an anatomically
distinct location from the true pancreas [1]. The incidence rate on au-
topsy ranges from 0.5 % to 13.7 % [1]. HP can occur in various
gastrointestinal organs including the stomach and small intestine [1].
Pancreatic pathologies can occur in HP, independently from the organ
proper [1]. While this condition is often clinically silent, rarely, it may
become symptomatic. If located in the gastric antrum, it can present
with non-bilious emesis due to gastric outlet obstruction (GOO) [2].
Similar to the main pancreas, HP may be subject to inflammatory and
neoplastic conditions alike and may even progress to pancreatic

adenocarcinoma with attendant signs and symptoms of malignancy [3].
Due to anatomic similarities on imaging, HP may be mistaken for ma-
lignancies, such as gastrointestinal stromal tumors (GIST) [4].

Heavy alcohol consumption may cause heterotopic pancreatitis [5].
Moreover, recent studies suggest a potential association between
COVID-19 and pancreatitis [6]. We report a rare case of HP causing GOO
in the setting of alcohol use disorder and concomitant COVID-19
infection that was initially mistaken for GIST [7].

2. Presentation of case

A 43-year-old man presented to the emergency department (ED) in
July 2022 with 8 days of persistent vomiting with occasional abdominal
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Fig. 1. Abdominal X-ray (XR) on presentation. Abdominal XR showed a non-obstructed bowel gas pattern with mild gastric distension.

pain following heavy alcohol use. Prior to this presentation, he had been
seen in an urgent care clinic and the ED for epigastric abdominal pain
and emesis. He reported that he was at his normal state of health until he
developed a non-radiating, sharp burning epigastric pain, nausea, and
non-bloody, non-bilious emesis. He had a history of gastritis, peptic
ulcer disease, and alcohol use disorder and had been binge drinking
immediately prior to onset. Previously, he had never experienced
abdominal pain after alcohol consumption or had pancreatitis. He de-
nied fever, night sweats, and unintentional weight loss prior to the onset
of symptoms, however, since onset, he lost 10 kg.

At the onset of symptoms, the patient tested positive for COVID-19
using a home test kit. On admission, he tested positive for COVID-19

again, in the absence of respiratory symptoms. Two days after admis-
sion, he had a negative COVID-19 test. On physical exam, he appeared
well-nourished but had dry mucus membranes. He had epigastric
tenderness with deep palpation and no palpable mass. Labs indicated
hypokalemia (potassium 2.6 mEq/L), metabolic alkalosis (bicarbonate
50 mEq/L), and evidence of acute kidney injury (creatinine 3.13 mg/dL,
baseline creatinine of 0.7 mg/dL). Lipase was 76 U/L. All other lab
values were within normal limits. Blood carcinoembryonic antigen
(CEA) was 1.1 ng/ml, and CA19-9 was less than 3 U/ml.

Abdominal X-ray on admission was unremarkable (Fig. 1). Ultra-
sound of the abdomen showed a 4.3 cm cystic structure near the pylorus,
which was seen on a previous computed tomography (CT) of the
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Fig. 2. A) Abdominal ultrasound (US). Abdominal US showed a 4.3 cm x 1.4 cm cystic structure near the pylorus and the porta hepatis. B) Computed tomography
(CT) of the abdomen with intravenous (IV) contrast. Abdominal CT with IV contrast demonstrated a moderately distended stomach consistent with gastric outlet
obstruction due to a cystic structure (arrow) at the level of the pylorus and near the porta hepatis. No evidence of distant metastatic disease was noted in the
abdomen. C) Esophagogastroduodenoscopy (EGD) with endoscopic ultrasound (EUS). EGD showed that the gastric antrum was distended by a mass lesion (arrow),
likely extrinsic or submucosal in origin, which was obstructing the pylorus. D) EUS showed a 4.8 cm x 3.5 cm extramural, walled off cystic lesion (arrow) without
any solid components in the mass. E) Magnetic resonance cholangiopancreatography (MRCP) with and without oral contrast. MRCP demonstrated gastric outlet
obstruction which was likely secondary to a nodular and partially cystic mass (arrow) at the pylorus and antrum.

abdomen, taken in the ED during this admission, which showed
moderately distended stomach with a cystic structure at gastric antrum
(Fig. 2A). Abdominal CT with intravenous (IV) contrast on this admis-
sion demonstrated a distended stomach with a cystic structure near the
porta hepatis and gastric antrum (Fig. 2B). These findings were con-
cerning for a possible malignancy. Esophagogastroduodenoscopy (EGD)

revealed gastric antral distention due to a mass that was obstructing the
pylorus (Fig. 2D). The mass appeared to be extrinsic or submucosal in
origin. On endoscopic ultrasound (EUS), a 4.8 cm x 3.5 cm walled-off,
extramural, cystic lesion was noted to be compressing the gastric
antrum (Fig. 2C). The pancreatic parenchyma had normal architecture
and the pancreatic duct and common bile duct were not dilated. Fine

Fig. 3. A) Benign gastric mucosa (top) with underlying pyloric muscle containing heterotopic pancreatic tissue, including clusters of acini (purple clusters) and ducts.
B) Higher magnification view of the heterotopic pancreas residing within thick bands of pyloric smooth muscle. (For interpretation of the references to colour in this

figure legend, the reader is referred to the web version of this article.)
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Fig. 4. Hypothesized mechanism of pancreatitis secondary to SARS-CoV-2 infection.

needle aspiration (FNA) of the cystic mass was performed, and aspirated
fluid showed CEA levels of 1247 ng/ml, amylase levels of 35,850 U/L,
and bacterial cultures grew Candida Glabrata. Magnetic resonance
cholangiopancreatography (MRCP) demonstrated a partially cystic mass
with hemorrhagic/proteinaceous components at the levels of pylorus
and antrum (Fig. 2E). No evidence of distant disease was appreciated.
Initially, alcoholic gastritis was considered in the differential diag-
nosis due to the patient's history of alcohol use disorder and recent binge
drinking, in addition to initial imaging studies showing gastric disten-
tion. COVID-induced gastrointestinal inflammation was considered
because the onset of symptoms coincided with a positive COVID test.
Given the EGD observations of GOO, and an apparent large submu-
cosal antral mass with deformed duodenal bulb, malignancy was
considered, and surgical oncology was consulted. Due to the mass at
pylorus causing GOO, patient was counseled to undergo distal gastrec-
tomy and resection of the mass for both diagnostic and therapeutic
purposes. Laparoscopic-assisted distal gastrectomy with Billroth II gas-
trojejunostomy was performed, in addition to en bloc segment 4b liver
resection since the lesion was inseparable to that portion of the liver.
Upon entry of the abdomen, diagnostic laparoscopy showed no evidence
of distant disease. The mass was easily identified to be straddling the
inferolateral aspect of the gastrohepatic ligament, where it was adherent
to segment 4b of the liver and compressing the gastric antrum. A com-
bination of blunt dissection and electrocautery was used to circum-
ferentially resect the mass along with 4b liver segment, distal stomach
and pylorus, and portions of the lesser omentum. A loop of the proximal
jejunum was brought up for a stapled anastomosis to the stomach. There
were no intraoperative complications. Histopathology of the specimen
showed pancreatic heterotopia with accompanying metaplastic epithe-
lial changes, necrotic abscess cavity in adjacent pyloric adipose tissue
(consistent with pseudocyst), and prominent Brunner gland hyperplasia
at duodenal margin (Fig. 3). There was no evidence of malignancy. The
patient had an uneventful recovery and was discharged home on

postoperative day (POD) 5.

On discharge, patient was sent home with oral analgesics, metoclo-
pramide, polyethylene glycol, and was asked to resume his prior home
medications including dicyclomine, docusate, famotidine, omeprazole,
ondansetron, and sucralfate. On follow-up visit POD 18, he was recov-
ering well with no complications. He had not consumed any alcoholic
drinks since surgery.

3. Discussion

HP is a congenital condition, with the most common developmental
cause believed to be heteroplastic differentiation of endodermal tissue in
sites where pancreatic tissue does not normally develop, particularly
gastric submucosa [8]. In our case, the submucosal layer of the gastric
antrum was partially involved.

Since HP is histologically similar to the main organ, pathologies may
present similarly. Irritation of the pancreatic tissue as a result of me-
chanical stimulation or inflammation can change the structure of HP.
One of the most common causes of pancreatitis is alcohol consumption.
Several recent studies suggest that COVID-19 infection may also be
associated with pancreatitis [6]. The underlying molecular mechanism
of COVID-19 pancreatitis is still unknown. However, the proposed hy-
pothesis indicates that the virus can enter the cell through angiotensin-
converting enzyme 2 (ACE2) surface protein (Fig. 4) [9]. Pancreatic cells
express a significant amount of ACE2; therefore, they may be particu-
larly prone to COVID-19 infection [9]. Additionally, recent cases were
reported with heterotopic pancreatitis in the setting of COVID-19
infection [10]. In our case, the patient had a history of alcohol use dis-
order and a recent episode of binge drinking, in addition to 2 positive
COVID-19 test results. We hypothesize that our patient had an episode of
gastritis or heterotopic pancreatitis weeks prior to presentation, which
stimulated the HP tissue and incited structural changes that led to GOO.
Since our patient had no history of alcoholic pancreatitis prior to this
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Table 1
Cases reported to present with gastric outlet obstruction due to heterotopic pancreas.
First author, Age/ Presentation Associated pathology Treatment Outcome
year gender
Xiong 2020 44 Abdominal distention and Malignant transformation of heterotopic Distal gastrectomy and Asymptomatic during a 12-
Female vomiting pancreas chemotherapy month follow-up
Iwahashi 40 Abdominal pain and vomiting Submucosal tumor Open distal gastrectomy Asymptomatic during a 12-
2019 Male month follow-up
Jin 2017 40 Abdominal pain, nausea, and Gastric intramural pseudocyst formation EUS-guided single pigtail Asymptomatic during a 4-year
Male vomiting stent insertion follow-up
Rodriguez 16 Epigastric pain, nausea, and non-  Viral infection prior to presentation, H. pylori ~ Open distal gastrectomy Residual mild epigastric pain
2014 Female bilious emesis and nausea
Bryan 2014 31 abdominal pain, nausea, and Heterotopic pancreatitis and gastric Distal gastrectomy Asymptomatic during a 12-
Female vomiting intramural pseudocyst formation month follow-up
Trifan 2012 31 Abdominal pain and vomiting Submucosal tumor Distal gastrectomy Asymptomatic during a 6-
Male month follow-up
Jung 2011 21 Intermittent abdominal pain, Pseudocystic degeneration of heterotopic Subtotal gastrectomy Asymptomatic during a 8-
Female nausea, and vomiting pancreas month follow-up
Jiang 2008 46 Chronic epigastric pain and Submucosal tumor Distal gastrectomy Asymptomatic during a 6-
Female recurrent vomiting month follow-up
Tkematsu 26 Abdominal pain, nausea, and Submucosal tumor Distal gastrectomy Asymptomatic during a 3-
2003 Female vomiting month follow-up

episode, we postulate that heterotopic pancreatitis in this case was
perhaps associated with the cumulative effects of both alcohol and
COVID-19 infection. However, our current methods for histopatholog-
ical analysis of COVID-19 are limited to lung tissue, therefore, viral
infection could still have contributed to the pathology.

HP is often clinically silent, however may rarely become symptom-
atic. If located in the gastric antrum, in the setting of inflammation or
enlargement of HP, GOO may occur (Table 1) [11-18]. HP can develop
pancreatic adenocarcinoma as previously reported by other groups [11].
In the case of diagnostic uncertainty, or anatomical difficulties such as
obstruction, it is recommended to resect the ectopic tissue.

Diagnosis of HP is often an incidental finding, as most imaging
studies are non-specific. EGD/EUS has the capacity to make the diag-
nosis, however needle biopsy may be inconclusive if the sample is taken
only from superficial layers [19]. FNA can also be helpful since fluid
cytology has a diagnostic sensitivity of 80-100 % [13]. Another
consideration is the tumor markers, while the serum CA19.9 was
normal, the aspirated fluid analysis demonstrated elevated CEA levels.
CEA is a non-specific tumor marker that can aid the diagnosis and
monitoring of multiple carcinomas including pancreatic cancer. Previ-
ous literature has not reported on or explored the significance of
elevation of CEA in the aspirated fluid in relation to HP. However,
elevated CEA levels in the aspirated fluid analysis have been used in the
diagnosis of mucinous pancreatic cysts and have not been associated
with malignant disease or radiographic cyst progression [20].

Ultimately, due to its similarity to malignant tumors on imaging,
surgical resection and pathologic examination of the mass remains the
most definitive method of diagnosis. Cross-sectional imaging such as CT
and MRCP can localize the mass but is unable to identify its histological
nature.

4. Conclusions

Even though HP is rare, it is relevant to include in the differential
diagnosis of a patient presenting with GOO. HP maybe visualized as a
mass and mistaken for malignancy. It is pertinent to further study and
report such cases to develop more specific guidelines for diagnosis and
treatment.
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