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CASE REPORT

Endoscopic ultrasonography of duodenal aberrant pancreas:
comparison with histology after endoscopic resection
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Abstract We present the case of a 45-year-old man with
an aberrant pancreas in the duodenum. He was referred to
our hospital for gastric cancer screening. On upper gas-
trointestinal endoscopy, a submucosal tumor was noted in
the second portion of the duodenum; it was 10 mm in
diameter, with a smooth surface and bridging fold. Endo-
scopic ultrasonography (EUS) showed a hypoechoic lesion
with small anechoic areas located in the third sonographic
layer of the duodenum wall. To confirm the exact diag-
nosis, endoscopic resection was performed. The histologi-
cal diagnosis was aberrant pancreas, Heinrich type II. The
hypoechoic lesion and anechoic areas on EUS findings
clearly corresponded with pancreatic acinus cells and duct
dilation on histological findings, respectively. EUS findings
are useful to diagnosis a duodenal aberrant pancreas that
has ductal structures.
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Introduction

Aberrant pancreas is a congenital malformation found in
areas such as the gastrointestinal tract, biliary duct, liver,
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spleen, or mediastinum [1]; however, the majority is
located in the stomach, duodenum, or small intestine. The
frequency of aberrant pancreas in the population is
reportedly as high as 2 % [2], and it is present in approx-
imately 1 in every 500 abdominal laparotomies [3]. This
condition is usually discovered as a submucosal tumor
(SMT) of the gastrointestinal (GI) tract by endoscopy;
however, its differential diagnosis is difficult. Here, we
describe a patient with a duodenal aberrant pancreas
diagnosed by endoscopic ultrasonography (EUS) and
pathological examination of an endoscopically resected
specimen.

Case report

A 45-year-old Japanese man was referred to our hospital
for gastric cancer screening. On esophagogastroduodeno-
scopy, an SMT was noted in the second portion of the
duodenum; it was approximately 10 mm in diameter with a
smooth surface and bridging fold (Fig. 1). The SMT
appeared as two humps without a central umbilication. It
was hard and negative for the “cushion” sign.

Based on these endoscopic findings, the differential
diagnoses included benign and malignant tumors: aberrant
pancreas, Brunner’s gland hyperplasia, neuroendocrine
tumor (NET) GI1 (carcinoid tumor), or gastrointestinal
stromal tumor (GIST).

Endoscopic ultrasonography was performed with a
20-MHz probe inserted through an endoscope (GIF Q260,
Olympus) after the duodenum was filled with water. EUS
findings showed a heterogeneous and hypoechoic lesion
with small anechoic spots mainly located in the third
sonographic layer of the duodenum wall (Fig. 2). The
tumor margin was unclear. From the EUS findings,
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Fig. 1 Endoscopic view. The submucosal tumor is covered with a
smooth surface and bridging fold in the duodenum. The size is
approximately 10 mm in diameter

Fig. 2 Endoscopic ultrasonography (EUS) image of the submucosal
tumor (SMT) obtained by EUS with a 20-MHz probe. EUS shows a
heterogeneous lesion, 9.4 mm in diameter, arising from the third
sonographic layer of the duodenum wall. Small anechoic spots can be
noted inside the SMT

aberrant pancreas was strongly suspected because the
lesion was located in the third layer and small anechoic
areas within the lesion were scattered, suggesting ductal
structures. However, mucosal biopsy specimens obtained
with standard forceps were not sufficient for definitive
diagnosis.
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Fig. 3 A nodule in the duodenal wall composed of pancreatic
parenchyma forming a polypoid lesion (hematoxylin—eosin stain,
x40). There is a mixture of acinar, ductal, and smooth muscle
elements in this duodenal lesion

The patient requested an exact histological diagnosis of
the tumor. To histologically diagnose an SMT, the options
include endoscopic ultrasound-guided fine-needle aspira-
tion (EUS-FNA), endoscopic submucosal dissection, or
endoscopic submucosal-mucosal resection (ESMR) [4-6].
We obtained informed consent for ESMR because the
lesion was only 10 mm in diameter.

To confirm the exact diagnosis, endoscopic resection
was performed using an electrosurgical snare. No compli-
cations, such as hemorrhage or perforation, were
encountered.

Histologically, pancreatic tissue was also situated in the
duodenal submucosa and appeared as a broad-based,
smooth nodule (Fig. 3). The nodule was composed of
pancreatic ducts and acini. No islets of Langerhans were
found in any sections. We compared the EUS findings with
the histological findings (Fig. 4). The hypoechoic mass on
EUS findings corresponded with pancreatic acinus cells on
histological findings, and the anechoic lesion on EUS
findings corresponded with duct dilation on histological
findings. Therefore, the EUS findings clearly corresponded
with the histological findings. Two years of patient follow-
up have been uneventful.

Discussion

Submucosal tumors of the GI tract are frequently found
during endoscopic examination. However, a histological
diagnosis of SMTs is difficult based on endoscopic forceps
biopsy alone, because an SMT is covered with normal
mucosa. However, EUS findings of SMTs may lead to a
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Fig. 4 Schematic drawing of
the endoscopic ultrasonography
(EUS) finding (left) and
microscopy of the specimen
(right). Yellow circles point to
the hypoechoic mass on EUS
findings and pancreatic acinus
cells on histological findings.
Green circles point to the
anechoic lesion on the EUS
picture and duct dilation on
histological findings. The same
colored circles point to the same
structures

more definitive diagnosis, because they correlate with the
histological findings. EUS findings alone have a sensitivity
of 64 % and specificity of 80 % in the diagnosis of
malignant subepithelial lesions [7]. Moreover, it has been
previously reported that EUS and histological findings
agree in 74.1 % of cases [6].

Of the SMTs in the duodenum, NET G1 and GIST have
malignant potential, often requiring surgical therapy. Thus,
differential diagnoses of SMTs are important.

In the case of NET Gl, the internal echo is generally
hypoechoic and homogeneous. The margins are clearly
described, the contour is somewhat smooth, and the tumors
are primarily located in the third layer [8]. On the other
hand, GIST is also usually homogeneous, with a well-
defined margin. GIST typically appears as hypoechoic
mass lesions located in the fourth layer. EUS findings of
GIST that are associated with malignancy include an
irregular extraluminal border, presence of cystic spaces
(which represent areas of necrosis), and echogenic foci
within the tumor [9]. Meanwhile, GIST <30 mm in
diameter with regular margins and a homogeneous echo
pattern are usually benign [9]. In the present case, NET G1
and GIST were distinguishable by the origin, the margin of
the tumor, and an internal echo on EUS.

There have been few reports of duodenal aberrant pan-
creas, compared with those for the stomach. Ran Wei et al.
compared duodenal aberrant pancreas with gastric ones by
computed tomography, and reported that the former tends
to be small and round [10]. In the present case, the lesion
was almost round and approximately 10 mm in diameter.
Regarding endosonographic findings, Shim et al. [11]
reported that the EUS findings of aberrant pancreas in the
stomach were primarily heterogeneous (84.6 %), interme-
diate internal echoic (100 %), and with an unclear
boundary (82.9 %). In gastric aberrant pancreas without
central umbilication, 40 % of the lesions appear within the
internal cystic area [9]. Moreover, Park et al. [12] reported
that the characteristic EUS features of ectopic pancreas in
the stomach are indistinct borders, lobulated margins,

presence of anechoic duct-like structures, mural growth
pattern, and localization within the second layer or deeper.
Anechoic duct-like structures were observed in 65.4 % of
gastric aberrant pancreas. Matsushita et al. [13] also
reported that an anechoic area (duct dilatation) (80 %) was
commonly visualized in gastric aberrant pancreas. The
ducts in the aberrant pancreas on the EUS image were
described as an anechoic, cystic area. Focal, anechoic duct-
like structures in an aberrant pancreas are a characteristic
finding of duct dilation [13]. Microscopically, aberrant
pancreas has been classified into three types by von
Heinrich [14]. Type I shows the presence of ducts, acini,
and islets of Langerhans cells; Type II shows only a few
acini and multiple ducts; and Type III has only ducts. Ducts
exist in every type. Therefore, anechoic duct-like structures
can be observed in aberrant pancreas not only in the
stomach but also in the duodenum. Based on the compar-
ison between the specimen and EUS image, we obtained
the specimen and corresponding results from the duode-
num, not the stomach.

In conclusion, the detection of anechoic, duct-like
structures inside the SMT on EUS is helpful for the diag-
nosis of aberrant pancreas not only in the stomach but also
in the duodenum.
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