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Endoscopic removal of gastric ectopic pancreas: An initial 
experience with endoscopic submucosal dissection
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Abstract
AIM: To evaluate the therapeutic usefulness and safety 
of endoscopic resection in patients with gastric ectopic 
pancreas. 

METHODS: A total of eight patients with ectopic pan-
creas were included. All of them underwent endoscopic 
ultrasonography before endoscopic resection. Endo-
scopic resection was performed by two methods: endo-
scopic mucosal resection (EMR) by the injection-and-cut 
technique or endoscopic mucosal dissection (ESD).

RESULTS: We planned to perform EMR in all eight 
cases but EMR was successful in only four cases. In 
the other four cases, saline spread into surround-
ing normal tissues and the lesions became flattened, 
which made it impossible to remove them by EMR. In 

those four cases, we performed ESD and removed the 
lesions without any complications. 

CONCLUSION: If conventional EMR is difficult to re-
move gastric ectopic pancreas, ESD is a feasible alter-
native method for successful removal.

© 2010 Baishideng. All rights reserved.

Key words: Ectopic pancreas; Endoscopic resection; En-
doscopic ultrasonography

Peer reviewer: Dr. Massimo Raimondo, Division of Gastroen-
terology and Hepatology, Mayo Clinic, 4500 San Pablo Road, 
Jacksonville, FL 32224, United States

Ryu DY, Kim GH, Park DY, Lee BE, Cheong JH, Kim DU, Woo 
HY, Heo J, Song GA. Endoscopic removal of gastric ectopic 
pancreas: An initial experience with endoscopic submucosal dis-
section. World J Gastroenterol 2010; 16(36): 4589-4593  Avail-
able from: URL: http://www.wjgnet.com/1007-9327/full/v16/i36/
4589.htm  DOI: http://dx.doi.org/10.3748/wjg.v16.i36.4589

INTRODUCTION
Ectopic pancreas, also called heterotopic or aberrant pan­
creas, is defined as pancreatic tissue lying outside its nor­
mal location and lacking anatomic or vascular connections 
with the pancreas. It has been found in 0.6% to 13% of  
autopsies and has also been noted in approximately one 
of  every 500 surgical operations involving the upper abdo­
men[1]. Ectopic pancreas is mostly found in the upper gas­
trointestinal tract adjacent to the pancreas; in 90% of  pa­
tients with ectopic pancreas, it was found in the stomach, 
duodenum, or proximal part of  the jejunum[2]. Histologic 
diagnosis of  ectopic pancreas is usually difficult when tis­
sue specimens are obtained using a standard endoscopic 
biopsy forceps[3].
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Pathological diagnosis of  ectopic pancreas is usually 
unachievable for two reasons: because adequate tissue 
samples cannot usually be taken during endoscopic biopsy 
using standard forceps[3] and because surgery is usually 
unnecessary for most asymptomatic patients. Recently, 
endoscopic ultrasonography (EUS) was reported to be 
helpful for diagnosing ectopic pancreas[4,5]. However, the 
accuracy of  EUS for the diagnosis of  subepithelial tumors 
is limited[6]. 

Most patients with ectopic pancreas are asymptomatic 
although a minority may present with a variety of  symp­
toms, the most common being epigastric pain[7]. Options for 
treatment for gastric ectopic pancreas include observation, 
surgery[7,8], or endoscopic resection[6,9-11]. However, previous 
reports describing various methods of  endoscopic resec­
tion were based on a limited number of  cases. Therefore, 
we evaluated the therapeutic usefulness and safety of  endo­
scopic resection in eight cases of  gastric ectopic pancreas.

MATERIALS AND METHODS
We retrospectively analyzed our database of  all patients 
who underwent endoscopic resection at Pusan National 
University Hospital from July 2006 to December 2009. 
We identified a total of  eight patients who were diagnosed 
as ectopic pancreas after endoscopic resection. All of  
them underwent EUS before endoscopic resection. This 
study was reviewed and approved by the Institutional Re­
view Board at Pusan National University Hospital.

EUS was performed with a radial scanning 20 MHz cath­
eter probe (UM3D-DP20-25R, Olympus, Tokyo, Japan). The 
probe was passed through the instrument channel of  a one-
channel endoscope (GIF-H260, Olympus) or a two-channel 
endoscope (GIF-2T240, Olympus). All examinations were 
performed under intravenous conscious sedation (mid­
azolam with or without meperidine). Scanning of  the lesion 
was performed after filling the stomach with 400-800 mL  
of  deaerated water. EUS features of  the lesions such as size, 
sonographic layer of  origin, border appearance, echogenici­
ty, and homogeneity were evaluated.

Endoscopic resection was performed by two methods. 
If  the lesion was properly elevated after saline injection, en­
doscopic mucosal resection (EMR) was performed by the 
injection-and-cut technique (Figure 1). If  the lesion was not 
properly elevated after saline injection, endoscopic mucosal 
dissection (ESD) was performed (Figure 2). First, the mar­
gins of  the lesion were marked by needle knife and submu­
cosal saline injection with a small amount of  epinephrine 
(0.025 mg/mL) and indigo carmine was used to lift the 
lesion. Then, a circumferential incision into the submucosa 
and submucosal dissection was performed around the le­
sion with an insulation-tipped (IT) knife. After removal, the 
en bloc pathologic specimen was mounted and oriented to 
facilitate histologic examination.

RESULTS
The eight patients included one man and seven women 
and ranged in age from 18 to 57 years (mean, 36 years). 

Four patients presented with dyspepsia or epigastric pain. 
The subepithelial lesions were incidentally diagnosed in 
the other four patients without preceding symptoms. Five 
lesions were located at the antrum and three lesions were 
located at the lower body. None of  the lesions showed 
endoscopic findings such as umbilication or central dim­
pling. Conventional biopsies were performed on five 
lesions, but none were diagnosed as ectopic pancreas as 
based on pathology. 

According to EUS, the lesions were mainly located in 
the second (deep mucosal) or third (submucosal) layer and 
ranged from 6 to 12 mm (mean 8 mm) in size (Table 1).  
All lesions were hypoechoic; five lesions were homog­
enous and three lesions were heterogeneous. The border 
was distinct in five lesions (5/8, 62.5%) and indistinct 
in three lesions (3/8, 37.5%). An undulated margin was 
observed in six lesions (6/8, 75%) and anechoic cystic or 
tubular structures appeared in three lesions (3/8, 37.5%). 

For accurate diagnosis of  the subepithelial lesions, 
EMR was performed. To decrease the risk of  perfora­
tion or bleeding, we first planned to remove the lesions 
by EMR. In all cases, we injected saline solution includ­
ing a small amount of  epinephrine and indigo carmine 
beneath the lesions. In four cases, the lesions were prop­
erly elevated and then were resected by the injection-
and-cut technique. However, in the other four cases, the 
saline spread into surrounding normal tissue and the 
lesions became flattened, which made it impossible to 
remove the lesions via the injection-and-cut technique. 
Therefore, we decided to perform ESD on these four 
lesions and removed them successfully without any com­
plications. There were no recurrences during the median 
follow-up period of  30 mo (range 24 to 40 mo).

DISCUSSION
Most patients with ectopic pancreas are asymptomatic, but 
symptoms may rarely occur due to the irritating effect of  
hormones and enzymes secreted by the ectopic pancre­
as[8]. Rare complications resulting from ectopic pancreas 
have been reported, including gastric outlet obstruction, 
obstructive jaundice, intestinal obstruction, and intussus­
ceptions[8]. Asymptomatic patients with ectopic pancreas 
can generally be monitored with treatment reserved for 
patients who are symptomatic, have enlarging lesions or 
require diagnostic certainty.

Ectopic pancreas is most often detected as an inciden­
tal finding during routine upper endoscopy. The typical en­
doscopic finding is a firm round or oval subepithelial lesion 
with a central depression, which corresponds to the open­
ing of  a duct. The gross appearance of  central dimpling 
or umbilication implies a presumptive diagnosis of  ectopic 
pancreas during preoperative endoscopy[12]. The character­
istic EUS features of  ectopic pancreas, including indistinct 
margins, heterogeneous echogenicity (mainly hypoechoic 
accompanied by scattered small hyperechoic areas), pres­
ence of  an anechoic area and fourth-layer thickening, and 
location within the second, third, and/or fourth layers are 
very useful for establishing a preoperative diagnosis of  
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ectopic pancreas[4,12]. Heterogeneous hypoechoic or mixed 
echogenicity, resembling that of  the normal pancreatic pa­
renchyma, corresponds to the presence of  acinous tissue 
with scattered adipose tissue within the lesion[4]. Anechoic 
areas indicate duct dilatation, and fourth-layer thickening is 

considered a consequence of  the hypertrophy of  the mus­
cularis propria[4]. 

Although these endoscopic and EUS findings are 
suggestive of  ectopic pancreas, the accuracy for the diag­
nosis of  subepithelial tumors is limited[6,13]. In fact, none 
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Figure 1  Endoscopic mucosal resection of ectopic pancreas by injection-and-cut technique (case 3). A: A subepithelial lesion is observed on the greater curvature 
of the antrum; B: Endoscopic ultrasonography image obtained with a 20 MHz catheter probe. An indistinct, heterogeneous, and hypoechoic lesion with a small anechoic 
space is located within the submucosal layer; C: Saline with indigo carmine is injected into the submucosa beneath the lesion; D: The lesion is resected using an electro-
cautery snare; E: The lesion is completely removed; F: The inner surface of the resected specimen; G: Histologically, the ectopic pancreas is located in the submucosa (HE, 
× 40).
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Table 1  Summary of clinicopathologic and endoscopic ultrasonography features in eight patients with ectopic pancreas

Case Sex Age 
(yr)

Symptoms Location EUS features Treatment Follow-up 
period (mo)

Layer Size (cm) Echogenicity Homogenicity Border Anechoic area

1 F 18 Dyspepsia Antrum 2, 3 0.9 Hypoechoic Homogenous Distinct Absent EMR 28
2 F 44 None Antrum 2, 3 0.6 Hypoechoic Homogenous Distinct Absent EMR 40
3 F 37 None Antrum 3 0.7 Hypoechoic Heterogeneous Indistinct Absent EMR 35
4 M 45 None Lower body 3 0.9 Hypoechoic Homogenous Distinct Present EMR 21
5 F 43 None Lower body 3 0.8 Hypoechoic Homogenous Distinct Absent ESD 27
6 F 22 Epigastric pain Antrum 3 0.6 Hypoechoic Heterogeneous Indistinct Present ESD 38
7 F 57 Epigastric pain Antrum 2, 3 1.2 Hypoechoic Heterogeneous Indistinct Present ESD 26
8 F 24 Dyspepsia Lower body 2, 3 0.9 Hypoechoic Homogenous Distinct Absent ESD 24

EUS: Endoscopic ultrasonography; EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.
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of  our cases showed typical endoscopic findings such as 
central dimpling or umbilication and four of  them did 
not exhibit a characteristic anechoic duct structure by 
EUS. Therefore, three lesions with anechoic duct struc­
ture were diagnosed as ectopic pancreas but the other 
five lesions, without anechoic duct structure, were sus­
picious as ectopic pancreas or were diagnosed as other 
diseases such as inflammatory fibrinoid polyp.

Histological diagnosis of  ectopic pancreas is usu­
ally difficult when tissue specimens are obtained using 
conventional endoscopic biopsy forceps. For precise 
histological diagnosis, endoscopic techniques for obtain­
ing deeper specimens are necessary, such as EUS-guided 
biopsy or combined strip biopsy and bite-on-bite biop­
sy[14-16]. Endoscopic removal of  gastric ectopic pancreas 
is also useful for accurate diagnosis and treatment[11]. 
The diagnosis of  ectopic pancreas was not made based 
on the pathological appearance of  specimens taken with 
standard endoscopic biopsy forceps in any our cases.

EUS provides the most useful information regarding 
tumor location within the gastric wall, helps to distinguish 

subepithelial lesions, and assists in establishing indications 
for endoscopic removal[4]. Endoscopic removal of  submu­
cosal lesions, especially ESD, is considered dangerous be­
cause of  the risk of  perforation or bleeding[17]. There have 
only been a few reports describing EMR methods for gas­
tric ectopic pancreas, such as strip biopsy[6,10], cap-assisted 
EMR[9,18], or ligation-assisted EMR[11]. In the present study, 
we first planned to remove the lesions by EMR and we 
therefore injected saline beneath the lesions. However, in 
four cases, we were forced to switch to ESD and removed 
the lesions without any complications. The current series, 
to our knowledge, is the first to describe the use of  ESD 
for removal of  gastric ectopic pancreas. Therefore, in cas­
es for which conventional EMR is difficult or impossible, 
ESD may be used as an alternative method for successful 
removal of  ectopic pancreas.

COMMENTS
Background
Ectopic pancreas is mostly found in the upper gastrointestinal tract adjacent 
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Figure 2  Endoscopic submucosal dissection of ectopic pancreas (case 7). A: A subepithelial lesion with a tiny erosion due to a previous biopsy is observed on 
the greater curvature of the antrum; B: Endoscopic ultrasonography image obtained with a 20 MHz catheter probe. An indistinct, heterogeneous, and hypoechoic lesion 
with small anechoic spaces is located within the deep mucosal and submucosal layer; C: By using a standard needle knife, a mark is made on the margin of the lesion; D: 
Saline injection with epinephrine and indigo carmine is injected into the submucosa beneath the lesion, and then a complete circumference incision is made using an 
IT knife; E: The IT knife is used to dissect the submucosa; F: The lesion is completely removed; G: The inner surface of the resected specimen; H: Histologically, the 
ectopic pancreas tissue is located in the deep mucosa and submucosa (HE, × 40).

H

 COMMENTS

Ryu DY et al . Endoscopic submucosal dissection of ectopic pancreas



to the pancreas; in 90% of patients with ectopic pancreas, it was found in the 
stomach, duodenum, or proximal part of the jejunum. Histologic diagnosis of 
ectopic pancreas is usually difficult when tissue specimens are obtained using 
a standard endoscopic biopsy forceps. Recently, endoscopic ultrasonography 
(EUS) was reported to be helpful for diagnosing ectopic pancreas. However, 
the accuracy of EUS for the diagnosis of subepithelial tumors is limited. 
Research frontiers
Options for treatment for gastric ectopic pancreas include observation, surgery, 
or endoscopic resection. There have only been a few reports describing en-
doscopic mucosal resection (EMR) for gastric ectopic pancreas, such as strip 
biopsy, cap-assisted EMR, or ligation-assisted EMR. In the present study, the 
authors first planned to remove the lesions by EMR and we therefore injected 
saline beneath the lesions. However, in some cases, they were forced to switch 
to endoscopic submucosal dissection (ESD) and removed the lesions without 
any complications. The current series is the first to describe the use of ESD for 
removal of gastric ectopic pancreas
Innovations and breakthroughs
To decrease the risk of perforation or bleeding, EMR is usually used to remove 
submucosal lesions. Usually saline solution including a small amount of epi-
nephrine and indigo carmine is injected beneath the lesions. Then, the lesions 
are properly elevated and are resected by the injection-and-cut technique. 
However, in some cases, the saline spreads into surrounding normal tissue and 
the lesions become flattened, which makes it impossible to remove the lesions 
via the injection-and-cut technique. In these cases, ESD may be used as an 
alternative method for successful removal of subepithelial lesions.
Applications 
When conventional EMR is difficult or impossible, ESD may be used as an al-
ternative method for successful removal of subepithelial lesions such as ectopic 
pancreas.
Terminology
Ectopic pancreas, also called heterotopic or aberrant pancreas, is defined 
as pancreatic tissue lying outside its normal location and lacking anatomic or 
vascular connections with the pancreas. It has been found in 0.6% to 13% of 
autopsies and has also been noted in approximately one of every 500 surgical 
operations involving the upper abdomen.
Peer review
The paper is well written and easy to read. It is also well supported by excellent 
endoscopic images and pathology slides.
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