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Abstract 

Pancreatic heterotopia (PH) is a common, but typically small (<1 cm), incidental and asympto-

matic finding; however, PH should be considered even for large and symptomatic upper gas-

trointestinal masses. A 27-year-old white woman presented with a 3-week history of burning 

epigastric pain, nausea, early satiety, and constipation. Physical examination revealed epigas-

tric and right upper quadrant tenderness with normal laboratory workup, but imaging revealed 

a 5-cm, partly cystic mass arising from the gastric antrum with resulting pyloric stenosis and 

partial gastric outlet obstruction. Endoscopic ultrasound-guided fine needle aspiration re-

vealed PH – an anomalous pancreatic tissue lying in a nonphysiological site. The patient ulti-

mately underwent a resection and recovered uneventfully, with a complete pathologic exami-

nation revealing normal exocrine pancreatic tissue (PH type 2) without malignant transfor-

mation. We report a case of heterotopic pancreas manifesting as severe gastric outlet obstruc-

tion, in addition to a thorough diagnostic workup and surgical follow-up, in a young adult. 

Differential diagnoses and features that speak to benignity of a large, symptomatic mass lesion 

(PH in particular) are discussed. © 2021 The Author(s) 
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Introduction 

Gastric outlet obstruction encompasses a wide range of conditions including peptic ulcer 
disease, Crohn’s disease, caustic ingestion, large gastric polyps, gastric bezoars, malignancy, 
and anatomic variants such as annular pancreas. Pancreatic heterotopia (PH) is another ana-
tomic variant, lacking vascular and direct physical connection with the functional pancreas 
organ, yet with typically apparently normal exocrine (and sometimes endocrine islet) tissue 
histomorphology. PH is typically found in the distal stomach, duodenum, or proximal jejunum, 
and more rarely within Meckel’s diverticulum, the gallbladder, bile ducts, and minor and ma-
jor papillae [1]. Most patients with PH are asymptomatic; however, some can develop ab-
dominal pain, gastrointestinal bleeding, or pancreatitis [2–4]. Here, we highlight another pos-
sible complication of PH: gastric outlet obstruction. 

Case Report 

A 27-year-old, previously healthy white woman presented with a 3-week history of burn-
ing epigastric pain, nausea, early satiety, and constipation. Abdominal examination revealed 
epigastric and right upper quadrant tenderness, without any obvious palpable masses. An ab-
dominal ultrasound to evaluate the gallbladder and liver was unrevealing. The results of a la-
boratory workup including complete blood count, liver function tests, amylase, and lipase 
were all within normal limits. A contrast-enhanced CT scan showed a 5-cm, partly cystic mass 
arising from the gastric antrum manifesting as pyloric stenosis leading to a partial gastric out-
let obstruction (Fig. 1). 

The patient shortly underwent an esophagogastroduodenoscopy (EGD), which demon-
strated a single, inflamed, umbilicated prepyloric mass with a positive pillow sign, highly spe-
cific (>95%) for an underlying mass (Fig. 2). Endoscopic ultrasound (EUS) showed a well-de-
fined, hypoechoic, but heterogeneous 36 × 25 mm antral mass without obvious cystic features. 
An intact interface between the mass and surrounding structures also suggested a well-de-
fined, round lesion without overt signs of invasion (Fig. 2). 

Despite the large size of the mass, the lack of lymphadenopathy, no family history of can-
cer, and no known genetic predispositions made it less likely to be an epithelial malignancy 
(gastric or pancreatic carcinoma). However, a neuroendocrine neoplasm or a rare mixed 
adenoneuroendocrine carcinoma remained in the differential. Other possible perigastric neo-
plasms included: lipomatous and neural-derived (schwannoma, neuroma, or neurofibroma) 
tumors, leiomyoma, and gastrointestinal stromal tumor. The differential diagnoses for the 
nonneoplastic gastric mass under consideration were a lymphangioma, aberrant pancreas 
(i.e., incomplete annular pancreas), and ectopic pancreatic tissue. EUS-guided fine needle as-
piration (FNA) of the umbilicated prepyloric mass revealed a submucosal pancreatic paren-
chyma compatible with ectopic pancreatic tissue (Fig. 3a). 

The patient’s symptoms improved with bowel rest, and she was slowly able to tolerate a 
regular diet. She was discharged home with advice to maintain hydration and avoid alcohol. 
On subsequent follow-up visits, she continued to endorse persistent intermittent symptoms 
of nausea, abdominal pain, and early satiety, unlike most cases of PH. The patient eventually 
underwent robotic antrectomy with Billroth I reconstruction approximately 3 months after 
the initial diagnosis. A resulting surgical pathology specimen confirmed the FNA-based 
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cytopathology diagnosis of heterotopic exocrine pancreatic tissue (Fig. 3b, c). The patient re-
covered well without any postoperative complications. 

Discussion 

PH is most commonly diagnosed within the middle-age group (30- to 50-year-olds), and 
more commonly in men. It is usually an incidental finding on a CT scan or during EGD, occur-
ring at a rate of 0.5–13.7% in the general population [4, 5]. The condition should be included 
in the differential diagnosis of a submucosal prepyloric mass in any patient, even without ele-
vated digestive enzyme (amylase, lipase, and tryptase) serum levels. It may become clinically 
evident when complicated by pain due to bleeding, pancreatitis, and/or obstruction. Malig-
nant transformation of PH is exceedingly rare, with a reported incidence of <1% [4–6]. 

On EGD, PH usually appears as an umbilicated, submucosal mass in the gastric antrum, 
although it can be found in any location in the stomach (25–60%) or proximal duodenum (25–
35%) [7, 8]. The diagnosis is typically based on a classic appearance, but in the case of com-
plications or an atypical location, EUS-guided FNA may be necessary to formally establish the 
diagnosis. Endosonographic findings of PH typically include a hypoechoic, heterogeneous 
mass without invasive features and usually with indistinct margins and anechoic areas within 
the lesion correlate with ductal structures [8, 9]. 

Asymptomatic ectopic pancreatic lesions with low suspicion for malignancy can be fol-
lowed expectantly. However, resection of ectopic tissue is recommended for bothersome 
symptoms, particularly if it can be safely carried out by minimally invasive techniques, de-
pending on the size and anatomic location [10]. 
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Fig. 1. CT of the abdomen, axial view (a) and coronal view (b), showing a 5.3 × 4.9 × 3.9 cm, partly cystic 

mass abutting the pylorus. 

 

 

 

Fig. 2. Esophagogastroduodenoscopy visualization of the prepyloric, umbilicated mass with pillow sign (a, 

b). Endoscopic ultrasound showed a hypoechoic mass, with well-defined borders and without features 

suspicious of malignancy such as peripheral invasion. 
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Fig. 3. a Diagnostic cytopathology cell block, showing normal exocrine pancreatic tissue (arrow), with 

background blood and gastric columnar mucosa. b, c Representative H&E histopathology of the resection 

at ×2.5 (b) and inset at ×10 (c), showing a submucosal heterotopic pancreatic tissue with ducts (arrow-

head) and normal exocrine acinar structures (yellow oval), but characteristic of type 2 PH, with no islets 

of Langerhans. 
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