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Abstract. Heterotopic pancreas (HP), a rare condition that is 
generally asymptomatic, is an aberration in the developmental 
profile of the pancreas. While it can occur in any location 
in the gastrointestinal tract, it is most typically found in the 
antrum of the stomach and is usually wrongly considered to 
be a submucosal tumor (SMT). Despite advances in diagnostic 
modalities, a HP still poses a diagnostic dilemma to clinicians. 
Invasive surgery or endoscopic resection have often been inap-
propriately applied in cases of an ectopic pancreas due to the 
difficulty in distinguishing it from neoplastic SMTs, such as 
gastrointestinal stromal tumors (GISTs). The present study 
reports the unusual case of a middle‑aged female with an SMT 
at the lesser curve of the mid‑body of the stomach, which was 
initially diagnosed as a GIST through endoscopic ultrasonog-
raphy and computed tomography. However, following removal 
by endoscopic submucosal dissection, this lesion was finally 
histopathologically confirmed as an HP. Therefore, although 
it is rare, the possibility of an HP should always be considered 
when diagnosing an extramucosal gastric mass. The precise 
pre‑operative diagnosis of this entity may avoid unnecessary 
extensive treatment intervention.

Introduction

Heterotopic pancreas (HP), also known as ectopic or aberrant 
pancreas, is a congenital disorder with an occurrence rate of 
0.5‑13% in the general population (1). HP has no any vascular 
or anatomical communication with the normal pancreas, yet 

exhibiting the histological features of pancreatic acinar forma-
tion, the development of ducts and the presence of islets of 
Langerhans, with an independent blood supply  (2‑4). The 
heterotopic organ often remains silent, but may occasionally 
be symptomatic, including gastrointestinal bleeding, gastric 
outlet obstruction, gastric ulceration, pancreatitis and even 
malignant degeneration (5‑7).

Appearing as intraluminal protrusions with normal 
overlying mucosa, HPs are usually diagnosed as submucosal 
tumors (SMTs) at first during routine endoscopy. Despite the 
advent of novel diagnostic modalities, including endoscopic 
ultrasonography (EUS), computer tomography (CT) and even 
EUS‑guided fine‑needle aspiration (EUS‑FNA), the differen-
tiation from a neoplasm remains a clinical challenge (8‑10). 
Invasive surgery or endoscopic resection are often inappro-
priately performed in HP cases due to tissue sampling errors 
and the difficulty in forming a pre‑operative diagnosis on 
imaging (11,12). However, asymptomatic HP is benign and 
can be monitored long‑term without further intervention. 
Therefore, the ability to pre‑operatively distinguish HPs from 
neoplastic SMTs, such as gastrointestinal stromal tumors 
(GISTs), is extremely important.

The present study describes a case with a lesion located 
on the lesser curvature of the gastric body, which was initially 
diagnosed as GIST through EUS and CT, until finally being 
confirmed as an HP. The study also presents a brief litera-
ture review concerning this relatively rare disorder. Written 
informed consent was obtained from the patient for the publi-
cation of this study.

Case report

A 48‑year‑old female with no past medical history was referred 
to Taizhou People's Hospital (Taizhou, Jiangsu, China) on 
September 9, 2009, due to recurrent epigastric pain that had 
persisted for more than one month. A physical examination 
revealed that the patient was in good health without weight 
loss. The abdomen was soft and non‑tender, with no palpable 
mass. Moreover, the patient's vital signs, and respiratory and 
vascular systems were normal. Routine blood tests, including 
amylase levels, biochemistry, and plain chest and abdominal 
ultrasonography, were unremarkable. Tumor marker levels 
were also normal. Upper gastrointestinal endoscopy revealed a 
submucosal tumor‑like lesion ~20 mm in diameter located on 
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the lesser curvature of the middle gastric body, but the mucosa 
itself was normal (Fig. 1A). EUS was further performed with a 
radial scanning 20‑MHz catheter probe being passed through 
the instrument channel of a one‑channel endoscope. EUS 
examination demonstrated a hypoechoic lesion, 16x17 mm 
in size, mostly originating from the muscularis propria 
(Fig. 1B). In addition, contrast‑enhanced CT revealed a mild 
homogeneously‑enhanced mass measuring 20x15 mm in the 
mid‑body of the stomach (Fig. 1C). Based on these findings, 
the lesion was initially suspected to be a GIST. Considering 
that this lesion would subsequently be removed, either through 
exploratory laparoscopy or endoscopic dissection, EUS‑FNA 
was not performed to acquire biopsy specimens.

The patient opted for endoscopic intervention. Therefore, 
after obtaining informed consent, an endoscopic resection was 
performed. Firstly, the margins of the lesion were marked by 
a needle knife, and a submucosal saline injection with a small 
amount of epinephrine (0.025 mg/ml) and indigo carmine was 
used to lift the lesion. Next, a circumferential incision in the 

submucosa and a submucosal dissection around the lesion was 
performed with a hook knife (Fig. 2A). Subsequent to removal, 
the en bloc pathological specimen was mounted and oriented to 
facilitate histological examination (Fig. 2B), and the mucosal 
defects and a small perforation was sutured by combining a 
nylon loop with the clips (Fig. 2C). The patient experienced no 
post‑operative complications and was discharged 7 days later. 
Unexpectedly, the histopathological examination of the lesion 
revealed a final diagnosis of a gastric HP, with acinar tissue 
architecture characteristic of an ectopic pancreas. The pancre-
atic acinar cells were located mainly in the gastric submucosa 
and partially in the muscularis propia (Fig. 2D). The overlying 
gastric mucosa was normal.

Discussion

First reported by Schultz in 1729 (13), with further histological 
confirmation provided by Klob in 1859 (14), HP is defined as 
pancreatic tissue without any anatomical or vascular continuity 

Figure 1. Imaging showing a solid tumor mass under the mucosal membrane located on the lesser curvature of the middle gastric body. (A) Endoscopic image 
ra evealing a 15‑mm gastric submucosal tumor located in the body. (B) Endoscopic ultrasonography image obtained with a 20‑MHz catheter probe revealing 
low‑echogenicity mass under the gastric wall submucosal muscularis propria, with a clear boundary and uneven internal echogenicity. (C) Contrast‑enhanced 
abdominal computed tomography image demonstrating a mass, 23x11 mm in size, in the gastric body.

Figure 2. Endoscopic submucosal dissection (ESD) of the ectopic pancreas. (A) Endoscopic direct image showing a soft, yellow tumor. (B) Nylon loop with 
clips used to suture the mucosal defects and perforation of the stomach on endoscopy. (C) The inner surface of the resected specimen. (D) Histopathological 
findings revealing only acinar cells in the tissue sample obtained by the bloc biopsy (hematoxylin and esoin staining; magnification, x100).
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with the normal pancreas. Although its cause is unclear, several 
theories, including the ‘theory of metaplasia,’ the ‘theory of 
misplacement’ and the latest addition, the ‘theory of abnor-
malities of notch signaling’, have been proposed to explain the 
pathogenesis and occurrence of pancreatic heterotopia (15‑18). 
The most common site of this entity is the stomach, accounting 
for 25‑38% of cases, followed by the duodenum (17‑36%) and 
jejunum (15‑22%). By contrast, an HP is rarely found in the 
esophagus, common bile duct, gallbladder, mesentery, spleen, 
mediastinum or fallopian tubes (19). In the stomach, >95% 
of lesions are found in the antrum, mainly situated close to 
the greater curvature (20). However, in the present case, the 
ectopic pancreas was located on the lesser curvature of the 
middle gastric body, a relatively uncommon location for this 
rare disorder in the stomach.

To the best of our knowledge, the pre‑operative diagnosis 
of an ectopic pancreas remains quite challenging despite the 
advancement in diagnostic tools; this has been demonstrated by 
the frequent inability to differentiate HP from neoplastic lesions 
warranting surgical excision. Imaging techniques such as EUS 
and CT are frequently used for gastrointestinal submucosal 
tumor diagnosis and may be of use in the diagnosis of gastric 
HP, but are not sufficiently specific for differential diagnosis. 
Endoscopically, HP in the stomach wall has been described 
as an elevated delomorphic submucosal tumor that presents 
with a normal overlying mucosa, with characteristic central 
umbilication (3), which was not featured in the present case. 
However, in more than half of recorded cases, the endoscopic 
view is not that specific, for example, the central dimpling is 
missing, as in the present case, and the tumor may therefore 
easily be misinterpreted as another submucosal tumor, such 
as a GIST, as occurred in the present case, or as another 
malignancy on endoscopic examination (9,10). On EUS, HP 
is typically hypoechoic and heterogeneous, with indistinct 
margins. HP usually arises from the second, third and/or fourth 
layers of the gastrointestinal tract, or from a combination of 
the three (21). Meanwhile, GISTs are typically hypoechoic, 
homogeneous lesions with well‑defined margins. However, 
these tumors can also occasionally present with ulcerations and 
irregular margins. The majority of GISTs originate from within 
the muscularis propria. Small lesions may originate from the 
muscularis mucosa (22). Although the imaging features of an 
ectopic pancreas, including a larger longest:shortest diameter 
ratio, a mural growth pattern, an antral location, third (submu-
cosal) layer disruption, intermediate echogenicity and irregular 
margins, can occasionally aid in distinguishing HP from other 
submucosal gastrointestinal tumors, none of these findings, 
either individually or collectively, are characteristic of this 
entity, and no long‑term studies have supported this descrip-
tion. Therefore, a surgical resection is required to confirm the 
diagnosis in the majority of circumstances (8,9).

The definitive diagnosis of HP can be reached by the histo-
pathological examination of the tissue. However, endoscopic 
biopsy performed using standard biopsy forceps most often 
leads to unremarkable results. Recently, the use of EUS‑FNA 
has emerged as an important diagnostic technique for SMT (23). 
However, as this method exhibits limited diagnostic accuracy 
due to the small amount of tissue that can be collected, an 
improved method, such as ESD‑based intervention or surgery, 
is required for tissue sampling  (24). Histologically, based 

on the classification devised by Von Heinrich et al in 1909 
and the subsequent modification by Gaspar Fuentes et al in 
1973, pancreatic heterotopia is divided into four types (25,26). 
Type I shows typical pancreatic tissue with acini, ducts and 
islet cells, similar to the normal pancreas. Type II shows only 
pancreatic ducts, while type III has only acinar tissue and 
type IV (endocrine pancreas) has only islet cells. In the present 
study, the lesion was of type III, with acinar cells but no ducts 
or islet cells found in the specimen.

The majority of cases of ectopic pancreases, particularly 
those that are small, remain asymptomatic during the human 
lifespan. However, certain lesions, particularly those >1.5 cm, 
can exhibit non‑specific symptoms, including abdominal pain 
and fullness, nausea and vomiting, weight loss, anorexia, 
anemia and melena. In certain cases, ectopic pancreases 
manifest as conditions that require emergency treatment, 
such as gastrointestinal bleeding, gastric outlet obstruction or 
perforation (27‑30). These cases require further management 
involving surgery or endoscopical intervention.

There is currently an ongoing academic debate as to whether 
an ectopic pancreas should be excised. Supporters advocate 
the removal of this lesion as early as possible as a means of 
prophylaxis due to the fact that it can be a predisposing factor 
for all typical pancreatic disorders, from acute and chronic 
pancreatitis to neoplastic transformation (2,3). by contrast, 
antagonists prefer conservative management, with only those 
patients with severe pain, actual disordered function or emer-
gency presentations treated by surgical intervention (31). At 
present, selecting the optimal treatment is a challenge even for 
experienced clinicians. In our opinion, a precise pre‑operative 
diagnosis through imaging and pathology, which may provide 
useful information, should be performed prior to deciding on 
the therapeutic strategy. EUS‑FNA is useful for making an 
accurate histological diagnosis of the lesion, although its value 
requires further assessment and future improvements. In addi-
tion, an ESD‑based method, such as that mentioned in the study 
by Kobara et al (24), can overcome the flaw of no adequate 
tissue samples being obtained from conventional biopsy and 
EUS‑FNA (32), and can deeply improve the accuracy of diag-
nosing this disorder prior to management. As a result, when 
diagnosed with benign lesion characteristics through EUS 
and pathology, HPs, particularly the relatively small lesions 
and those in asymptomatic patients, do not require treatment. 
However, patients with symptoms do require further therapy. 
Three methods of treatment intervention currently exist: 
Classic laparotomy with wedge resection, laparoscopic sleeve 
resection and endoscopic submucosal dissection (33‑35), the 
latter of which has been gaining in popularity over the last 
decade. Traditional surgical interventions may be preferred 
in less experienced centers due to the incorrect identifica-
tion of ectopic pancreases, leading to unnecessary partial or 
total gastrectomies in certain patients. In the present case, 
an laparoscopic wedge resection was initially planned when 
considering the GIST features and relatively rare location. 
However, after successfully performing a technique that 
combined a nylon loop with clips to suture the mucosal defects 
and perforation of the stomach on endoscopy, the experienced 
endoscopist successfully removed the lesion. After seven days 
of follow‑up, the patient did not demonstrate any complica-
tions, including abdominal pain or a fever.
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In conclusion, HP should always be considered when 
diagnosing extramucosal gastric masses. Precise pre‑operative 
diagnostics may avoid misleading and unnecessarily exci-
sions. ESD‑based management in ectopic pancreases deserves 
further consideration and investigation in the future.
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