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Abstract
Objective To describe the endosonographic features of gastrointestinal ectopic pancreas, especially when histopathological
diagnosis is unachievable with nonsurgical modalities.
Methods Endoscopic ultrasonography was performed in 20 patients with endoscopically recognized ectopic pancreas. We
then analyzed the endosonographic features of the lesions and the clinical aspects of the patients, including age, gender,
symptoms, and lesion locations.
Results Endoscopic ultrasonography revealed that the lesions originated from the second, third, and/or fourth layers of the
gastrointestinal wall. Most lesions (95%, 19/20) were heterogenous, mainly hypoechoic or mixed, in echogenicity. The
borders of the lesions were indistinct in 13 (13/20, 65%) and distinct in 7 (7/20, 35%) patients. Anechoic cystic or tubular
structures within the lesions appeared in 7 of the 20 lesions (35%).
Conclusion Ectopic pancreas usually appears as a submucosal lesion with characteristic central dimpling. Furthermore,
characteristic endoscopic ultrasonographic features can readily assist in the diagnosis of ectopic pancreas without having to
perform endoscopic biopsy or surgery. However, either endoscopic ultrasonography-guided fine needle aspiration or
endoscopic removal of lesions should still be considered mandatory for the differential diagnosis of ectopic pancreas
whenever typical endosonographic features cannot be well demonstrated.
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Introduction

Ectopic pancreas, a relatively rare benign developmental
anomaly, is defined as pancreatic tissue that has neither
vascular nor anatomic continuity with the normally located

pancreas proper.1 This lesion is also termed aberrant
pancreas, heterotopic pancreas, pancreatic rest, and pancre-
atic heterotopia.2 Ectopic pancreas has been found in 0.55%
to 13% of autopsies and has also been noted in approxi-
mately one of every 500 surgical operations involving the
upper abdomen.3 In addition, it is most commonly located
in the upper gastrointestinal (UGI) tract adjacent to the
normal pancreas.4,5

Pathological diagnosis of ectopic pancreas is usually
unachievable for two reasons: because adequate tissue
samples cannot usually be taken during endoscopic biopsy
using standard forceps6 and because surgery is usually
unnecessary for most asymptomatic patients. In contrast,
imaging techniques are helpful in establishing an early and
definite differential diagnosis. Correlations between sono-
graphic and histopathological patterns of ectopic pancreas
have been previously established in the literature.7,8 Endo-
scopic ultrasonography (EUS) combines the techniques of
gastrointestinal endoscopy and ultrasonography and provides
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clear and nonsurgical visualization of various subepithelial
lesions in the UGI tract.9–13 In this study, we present our
experience of using EUS in diagnosing ectopic pancreas and
evaluate the role of EUS in determining these lesions.

Materials and Methods

From April 2004 to October 2007, a total of 10,257 patients
underwent panendoscopy; of them, ectopic pancreas was
diagnosed endoscopically in 114 (1.1%) patients based on
characteristic features of the lesions.14 Of the 114 patients,
20 underwent EUS examination. All EUS procedures were
performed by two experienced endosonographers.

EUS was performed using a radial echoendoscope at a
scanning frequency of 7.5 or 12 MHz (Olympus GF-UM
240; Olympus, Tokyo, Japan), as well as an ultrasonic
miniprobe at a scanning frequency of 12 MHz (Olympus
UM-2R; Olympus, Tokyo, Japan) introduced via an elec-
tronic esophagogastroduodenoscope (Olympus XQ-240;
Olympus, Tokyo, Japan). EUS was performed to determine
the location and size of the lesion, wall layer(s) involved,
internal echotexture, and outer margin. Biopsy specimens
were taken from all lesions with conventional biopsy forceps
and sent for pathological diagnosis. Two patients also
underwent exploratory laparotomy. Written informed consent
to undergo EUS was obtained from all patients.

Results

The 20 patients ranged in age from 19 to 58 years (mean,
39 years), and comprised 11 men and 9 women. Thirteen
patients presented with epigastric pain or dyspepsia.
Ectopic pancreas was incidentally diagnosed in the other
seven patients without preceding symptoms (Table 1).

Endoscopy revealed that the lesions were localized in the
antrum in 19 of the 20 patients; only one lesion was found
in the duodenum. Eighteen lesions were centrally umbili-
cated (Fig. 1). Two lesions without central dimpling were
diagnosed as ectopic pancreas based on the EUS findings
and pathological confirmation of resected specimens
(Fig. 2). Conventional biopsies were performed on all 20
lesions, but only 2 lesions (10%) were diagnosed as ectopic
pancreas based on pathology (Table 1). EUS revealed
lesions ranging in size from 8 to 20 mm (mean 12±3 mm).
Heterogenous, hypoechoic, or mixed echogenic lesions
were seen in 19 patients. Only one patient had a homoge-
nous echogenic lesion. The borders were indistinct in 13 (13/
20, 65%) and distinct in 7 (7/20, 35%) lesions. Anechoic
cystic or tubular structures within the lesions appeared in 7
(35%) of the 20 lesions (Fig. 2). Nine lesions involved only
one sonographic layer of the gastrointestinal wall: three
originated in the second (muscularis mucosae) layer, five in
the third (submucosa) layer, and one in the fourth
(muscularis propri) layer. Ten lesions involved both the

Table 1 Summary of Clinicopathologic Features of Patients with Ectopic Pancreas

Case Age Gender Symptoms Location PES Surgery Biopsy Pathology

1 37 M S (antrum) U+ N CG
2 39 M Epigastric pain S (antrum) U+ N CG
3 50 F Epigastric pain S (antrum) U+ N CG
4 33 M S (antrum) U+ N CG
5 38 M Epigastric pain S (antrum) U+ N CG
6 29 F Epigastric pain S (antrum) U+ N CG
7 36 F S (antrum) U+ N CG
8 51 F Dyspepsia S (antrum) U+ N CG
9 43 M S (antrum) U+ N CG
10 50 M Epigastric pain D (bulb) U− Y EP
11 24 M S (antrum) U− Y CG
12 42 F Epigastric pain S (antrum) U+ N CG
13 47 M Epigastric pain S (antrum) U+ N CG
14 40 M S (antrum) U+ N CG
15 23 F Epigastric pain S (antrum) U+ N EP
16 54 F Dyspepsia S (antrum) U+ N CG
17 58 M Dyspepsia S (antrum) U+ N CG
18 35 F Epigastric pain S (antrum) U+ N CG
19 19 M Dyspepsia S (antrum) U+ N CG
20 33 F S (antrum) U+ N CG

S stomach, D duodenum, PES panendoscopy, U+ with central umblication, U– without central umblication, N no, Y yes, EP ectopic pancreas, CG
chronic gastritis
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second and third layers. Only one lesion involved the
second, third, and fourth layers (Table 2).

Based on Hase’s classification, 18 out of 20 lesions were
S-type lesions; the other 2 lesions were M-type lesions.8

Based on Changchien’s classification,15 there were 14 type
1 lesions, 4 type 2 lesions, and 2 type 3 lesions.

Discussion

Ectopic pancreas, an uncommon benign developmental
anomaly, is characterized by the presence of pancreatic
tissue in ectopic locations at various sites of the body, but
most frequently in the GI tract adjacent to the pancreas
proper. In 90% of cases, ectopic pancreas is found in the
stomach, the duodenum, and the proximal jejunum.16

Although rare, ectopic pancreas has also been found in
the appendix, ileum, Meckel’s diverticulum, gall bladder,
bile ducts, liver, spleen, omentum, mesentery, perigastric,
and periduodenal locations.17 In our series, ectopic pancreas
was diagnosed during panendoscopy in about 1% (1.1%, 114
of 10,257) of patients. The most common location was the
antrum of the stomach.

Grossly, ectopic pancreas in the stomach and duodenum
can display a central depression, which corresponds to the

opening of a duct. The gross appearance of so-called central
dimpling implies the presumptive diagnosis of ectopic
pancreas for an endoscopist during preoperative endoscopy.
As in our series, 90% of the lesions were visualized
endoscopically to be centrally umbilicated. The appearance
of a “bull’s eye” can also be typically visualized on barium
studies.7,18

Ectopic pancreatic tissue may be functionally active and
secretive.19 Ectopic pancreas may also give rise to benign
and malignant ectopic pancreatic tumors.20 In addition, rare
complications resulting from ectopic pancreas have been
reported, including gastric outlet obstruction, obstructive
jaundice, intestinal obstruction, and intussusception.21,22

However, ectopic pancreas is usually asymptomatic and
found incidentally during routine endoscopic or radiographic
studies. Although most of our patients (13/20) complained of
some gastrointestinal symptoms, e.g., epigastric pain and
dyspepsia, none of the patients presented with specific
symptoms attributable to ectopic pancreas. However, two
patients (case 10 and 11) benefited from surgical resection of
ectopic pancreas, with subsequent loss of the symptoms
postoperatively. The need for surgical treatment depends on
the symptoms, definitive diagnosis regarding the possibility
of malignancy and other attributable complications, such as
gastrointestinal obstruction or bleeding. Definitive patholog-

Figure 2 Ectopic pancreas of duodenum (case 10). a Endoscopic
image of a submucosal tumor without central umblication in the
duodenal bulb. b Endosonographic view of an indistinct, heteroge-
nous, and mixed echogenic mass with an anechoic space involving the

second, third, and fourth layers of duodenum. c Microscopically, the
ectopic pancreatic tissue, which is composed of pancreatic acini and
ducts with focal cystic change, is located in the muscularis mucosae,
submucosa, and muscularis propri of duodenal wall.

Figure 1 Ectopic pancreas of
stomach (case 8). a Endoscopic
image showing a submucosal
lesion with central dimpling at
the greater curvature of the
antrum. b Corresponding EUS
images showing an indistinct,
heterogenous, and intermediate
hypoechoic lesion with
an anechoic space involving the
second and third sonographic
layers of the stomach.
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ical diagnosis was only possible in two of our patients
because none of the others required surgical intervention.

Histological diagnosis of ectopic pancreas is usually
difficult when tissue specimens are obtained using conven-
tional endoscopic biopsy forceps. For precise histological
diagnosis, endoscopic techniques for obtaining deeper
specimens are necessary, such as EUS-guided biopsy or
combined strip biopsy and bite biopsy.23,24 Endoscopic
removal of gastric aberrant pancreas is also useful for
accurate diagnosis and treatment.25 The diagnosis of
ectopic pancreas was based on the pathological appearance
of specimens taken with standard endoscopic biopsy
forceps in only two cases in our series.

EUS can clearly identify the structure of the intestinal
wall, visualize sonographic features of the lesion and its
layer(s) of origin, and thus readily assist in the differential
diagnosis of subepithelial tumors. Based on the correlations
between endosonographic and histopathological patterns of
ectopic pancreas that have been established in the litera-
ture,7,8 endoscopists may benefit from EUS to determine
the anatomic nature of an endoscopically recognized
ectopic pancreas. Hase et al.8 described two types of
aberrant pancreas: an M-type and an S-type. When we
classified the EUS patterns in our 20 cases (lesions) into
these two types, we found that the ectopic pancreatic tissue
penetrated into the muscularis propria in the 2 M-type
lesions and solely originated from the submucosal layer in
the 18 S-type lesions, respectively. The latter type is

therefore a good candidate for safe endoscopic removal,
although none of our patients underwent the procedure.

In a study by Changchien et al.,15 13 cases of gastric
aberrant pancreas were classified into three types based on
the morphology of the muscular (the fourth) layer: type 1
(six cases), indicated an intact fourth layer with normal
thickness; type 2 (four cases), indicated a thickened fourth
layer; and type 3 (three cases), indicated a thickened fourth
layer composed of some hyperechoic densities (tubular-like
structures). Mucosectomy was performed without any
complications in six cases (four type 1 and two type 2).
They concluded that EUS provides practical information for
selecting patients for a safe endoscopic mucosectomy.

The characteristic EUS features of ectopic pancreas,
including indistinct margin, heterogeneous echogenicity
(mainly hypoechoic accompanied by scattered small hyper-
echoic areas), an anechoic area and fourth-layer thickening,
and location within the second, third, and/or fourth layers
are very useful in establishing a preoperative diagnosis of
ectopic pancreas. The heterogeneous hypoechoic or mixed
echogenicity, resembling that of the normal pancreatic
parenchyma, corresponds to the acinous tissue with
scattered adipose tissue within the lesion. Anechoic areas
indicate duct dilatation, and fourth-layer thickening is
considered a consequence of the hypertrophy of the
muscularis propria. The fact that the margins were mostly
indistinct in our patients correlates with the histological
findings of a lobular structure of the acinous tissue at the

Table 2 Summary of EUS Features and Classification of Ectopic Pancreas

Case Size (mm) Layer Echogenecity Border Anechoic space 4th layer thickening Hase Changchien

1 10 2, 3 Hypo Hetero Distinct − − S 1
2 10 2, 3 Hypo Hetero Indistinct + + S 2
3 8 2, 3 Hypo Hetero Indistinct − − S 1
4 10 2 Hypo Hetero Distinct − − S 1
5 10 3 Mixed Hetero Distinct − − S 1
6 15 3 Mixed Hetero Indistinct + − S 1
7 15 2, 3 Hypo Hetero Indistinct − − S 1
8 8 2, 3 Hypo Hetero Indistinct + − S 1
9 10 2, 3 Mixed Hetero Distinct − − S 1
10 18 2, 3, 4 Mixed Hetero Indistinct + − M 3
11 20 4 Hypo Homo Indistinct − − M 3
12 14 3 Mixed Hetero Indistinct + + S 2
13 14 2, 3 Mixed Hetero Indistinct + − S 1
14 10 3 Mixed Hetero Indistinct − − S 1
15 14 2, 3 Mixed Hetero Indistinct − + S 2
16 8 3 Mixed Hetero Indistinct − − S 1
17 10 2, 3 Mixed Hetero Distinct + − S 1
18 15 2 Mixed Hetero Distinct − − S 1
19 10 2, 3 Mixed Hetero Indistinct − + S 2
20 10 2 Hypo Hetero Distinct − − S 1

Hypo hypoechoic, Mixed intermediate echogenicity, Hetero heterogenous, Homo homogenous
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margin. However, the atypical features of homogenous
hypoechoic echogenicity solely within the fourth layer on
EUS in case 11 led to a misdiagnosis of gastrointestinal
stromal tumor (GIST); ectopic pancreas was later diagnosed
based on pathology of the resected specimen.

Conclusion

The characteristic endosonographic features of ectopic
pancreas correlate well with specific histological compo-
nents, making EUS a useful diagnostic modality without
having to perform endoscopic biopsy or surgery. How-
ever, either EUS-guided fine needle aspiration or endo-
scopic removal of the lesion should still be considered
mandatory for the differential diagnosis of ectopic
pancreas whenever endosonographic features cannot be
well demonstrated.
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