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Abstract

A 56-year-old man was referred to our hospital for fever and back pain. Contrast-enhanced computed tomography, magnetic
resonance cholangiopancreatography (MRCP) and endoscopic ultrasound revealed marked dilatation of the main pancre-
atic duct from head to tail and surrounding cysts with no evidence of pancreatic masses or obstructive causes. Endoscopic
retrograde pancreatography (ERP) from the major duodenal papilla showed a short and narrow ventral pancreatic duct and
ERP from the minor duodenal papilla revealed a dilated dorsal pancreatic duct with a narrow branch which connected to
the ventral pancreatic duct. Intra-ductal ultrasound showed no nodules in the main pancreatic duct, and pancreatic cytology
was negative. Peroral pancreatoscopy showed that the main pancreatic duct was covered with normal epithelium without
tumors. Biopsy from the pancreatic duct showed no neoplastic changes. He was diagnosed with incomplete pancreas divisum
accompanied by dilatation of dorsal pancreatic duct. Sphincterotomy of the minor duodenal papilla was performed. Seven
months later, MRCP re-examination showed that the main pancreatic duct dilatation was relieved. Review of the literature
identified 10 cases of pancreas divisum accompanied by dilatation of main pancreatic duct to date. To our knowledge, this
is the first reported case of pancreas divisum with pancreatic duct dilatation without Santorinicele.
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Abbreviations Introduction

CT Computed tomography

MRCP Magnetic resonance Main pancreatic duct dilatation is often a clinical problem.
cholangiopancreatography The most common causes of main pancreatic duct dilata-

FDG-PET Fluorodeoxyglucose-positron emission tion include pancreatic tumors, such as pancreatic cancer
tomography and intraductal papillary mucinous neoplasm (IPMN), and

EUS Endoscopic ultrasound chronic pancreatitis.

ERCP Endoscopic retrograde Here we present an extremely rare case of incomplete
cholangiopancreatography pancreas divisum accompanied by marked dilatation of

IDUS Intraductal ultrasound dorsal pancreatic duct. To our knowledge, this is the first

IPMN Intraductal papillary mucinous neoplasm reported case of pancreas divisum with dorsal pancreatic

duct dilatation without Santorinicele.
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and IgG4 were within the normal range. There were no find-
ings that were suspicious of pancreatitis. Contrast-enhanced
computed tomography (CT) revealed marked dilatation of
the main pancreatic duct from head to tail and surrounding
small cysts (Fig. 1). Magnetic resonance cholangiopancrea-
tography (MRCP) showed that the main pancreatic duct was
dilated up to 18 mm from head to tail (Fig. 2). The sur-
rounding area showed multifocal cystic changes, and there
were no obvious sites of obstruction in the main pancreatic
duct. Fluorodeoxyglucose-positron emission tomography
(FDG-PET) showed no abnormal accumulation in the pan-
creas. Convex type endoscopic ultrasound (EUS) showed
that the main pancreatic duct was dilated to a maximum size
of 19 mm, and there were numerous cysts in the pancreas,
but there were no obvious nodules within the duct or cysts.

Convex type EUS also showed that there was no mass that
caused obstruction of the main pancreatic duct around the
major and minor duodenal papilla (Fig. 3).

For the definitive diagnosis, endoscopic retrograde chol-
angiopancreatography (ERCP) was performed. On side-
viewing endoscope, neither the major duodenal papilla
nor minor duodenal papilla were dilated due to mucinous
secretion from the orifice. There was no mass around the
major and minor duodenal papilla (Fig. 4). Pancreatogra-
phy from the major duodenal papilla showed a short and
narrow ventral pancreatic duct (Fig. 5a). Pancreatography
from the minor duodenal papilla showed a markedly dilated
dorsal pancreatic duct (Fig. 5b) and a narrow branch which
connected to the ventral pancreatic duct (Fig. 5¢). Whole
pancreatography from the minor duodenal papilla depicted

Fig.1 a, a’ The arterial phase. b, b’ The portal phase. ¢, ¢) The equi-
librium phase. Contrast-enhanced computed tomography (CT) of the
abdomen shows marked ductal dilatation (red arrow heads) and thin-

Fig.2 a T2-Weighted images. b
Magnetic resonance cholan-
giopancreatography (MRCP)
images. Magnetic resonance
imaging (MRI) scan shows
marked dilatation of the main
pancreatic duct and numerous
cystic changes in the surround-
ing area

ning of the pancreatic parenchyma from the body of the pancreas to
the tail. No tumor causing obstruction can be noted
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Fig.3 Convex type EUS imag-
ing. a The main pancreatic duct
is remarkably dilated (asterisk).
There are numerous cysts in the
body and tail pancreas, but there
are no obvious nodules within
the duct or cysts. b There is

no mass around the major and
minor duodenal papilla. The
terminal portion of the dorsal
pancreatic duct near the minor
duodenal papilla is not dilated
(2.6 mm. red arrow heads). Bile
duct (yellow arrow heads)

Fig.4 a Side-viewing endo-
scopic imaging of the major
duodenal papilla and b minor
duodenal papilla. There is no
dilatation of the orifice due to
mucinous secretion. There is
no mass at the major and minor
duodenal papilla

multiple cystic lesions of the pancreas body and tail (Fig. 6).
Intraductal ultrasound (IDUS) showed no nodules in the
main pancreatic duct, and pancreatic cytology was negative.
Based on these findings, he was diagnosed with incomplete
pancreas divisum with dilatation of dorsal pancreatic duct.
Since main pancreatic duct was considered to be dilated
due to incomplete pancreas divisum, sphincterotomy of the
minor duodenal papilla was performed. To rule out the pos-
sibility of a mixed type IPMN with dilatation of the main
pancreatic duct, a peroral pancreatoscopy (POPS) from the
minor duodenal papilla was performed (Fig. 7). The main
pancreatic duct was covered with normal epithelium, and
there were no papillary elevated lesions which were sus-
picious of tumor. Narrow-band imaging (NBI) observation
showed no atypical vessels, and biopsy from the pancreatic
duct showed no neoplastic changes. Seven months later,
MRCP re-examination showed that dilatation of the main
pancreatic duct was relieved (Fig. 8). The patient’s condi-
tion was fairly good. There were no abdominal pain, other
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symptoms or elevated pancreatic enzymes suggestive of pan-
creatitis. HbAlc had decreased from 9.1 to 7.0% without
changing the treatment, indicating improvement of diabetes
mellitus. He has been under careful follow-up.

Discussion

Here we reported an extremely rare case of incomplete pan-
creas divisum accompanied by marked dilatation of dorsal
pancreatic duct. When we excluded cases of pancreas divi-
sum with pancreatic duct dilatation due to pancreatic tumors
and chronic pancreatitis, our literature review yielded only
10 cases of pancreas divisum accompanied by dilatation of
dorsal pancreatic duct (Table 1). However, all these 10 cases
were coexistent with Santorinicele. To our knowledge, this
is the first reported case of pancreas divisum with pancreatic
duct dilatation without Santorinicele.
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Fig.5 On ERCP examination, a contrast from the major duodenal
papilla shows a dendritic appearance of the ventral pancreatic duct.
Bile duct (red arrow heads), ventral pancreatic duct (blue arrow
heads). b, ¢ Contrast from the minor duodenal papilla reveals a
dilated dorsal pancreatic duct, and a thin ventral pancreatic duct can

Fig.6 Whole pancreatography from the minor duodenal papilla
shows multiple cystic lesions of the pancreas body and tail

Santorinicele is defined as a focal cystic dilatation at
the termination of the dorsal pancreatic duct near the
minor duodenal papilla and was first reported by Eisen

also be seen. The diagnosis of incomplete pancreas divisum is made.
Dorsal pancreatic duct (red arrow heads), ventral pancreatic duct
(blue arrow heads), a narrow branch between dorsal and ventral pan-
creatic duct (yellow arrow heads)

et al. in 1994 [1]. Santorinicele is caused by stenosis
of the minor duodenal papilla and wall weakness in the
same area, and is sometimes seen in cases of pancreas
divisum. It is extremely rare for pancreas divisum to
be accompanied by dilatation of dorsal pancreatic duct
without pancreatic tumors, such as pancreatic cancer and
IPMN, or chronic pancreatitis. Since our case did not pre-
sent with focal cystic dilatation at the termination of the
dorsal pancreatic duct near the minor duodenal papilla, it
did not meet the criteria for Santorinicele. We speculate
the reason why Santorinicele was not seen in this case is
because the ventral and dorsal pancreatic ducts were con-
nected with each other at the relatively caudal site, and
because the increase in intraductal pancreatic pressure
was not confined to the area close to the minor duodenal
papilla, but was extended to the caudal side. It is specu-
lated that the multiple cystic changes of pancreas were
caused by impaired pancreatic drainage and increased
intra-ductal pressure due to impaired papillary function
resulting from pancreas divisum. As a result, the caudal
pancreatic duct was markedly dilated and multiple cystic
changes of the body and tail pancreas were observed.
Thus, we consider the diagnosis of multiple cysts was
retention cysts. When encountering a similar case, it is
important to exclude the tumor around the minor duode-
nal papilla.
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Fig.7 a, b Observation of the pancreatic tail using a peroral pancrea-
toscopy (POPS) shows that the pancreatic duct is covered with flat
normal epithelium, and there are no papillary elevated lesions like a

Fig.8 T2-Weighted images 7 months after sphincterotomy of the
minor duodenal papilla. Dilatation of the main pancreatic duct is
relieved

We summarized the review of the literature regarding
10 cases of pancreas divisum accompanied by dilatation of
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salmon roe, which is suspicious for IPMN. ¢ No atypical vessels can
be detected by narrow band imaging (NBI) observation

dorsal pancreatic duct. All these 10 cases had Santorinicele.
The median age of these patients was 70 years old, with 3
males and 7 females. The main symptom was abdominal
pain accompanied by recurrent acute pancreatitis. Eight
cases were complete pancreas divisum and two cases were
unknown. Our case was incomplete pancreas divisum with-
out past history of acute pancreatitis. Regarding the endo-
scopic treatment, 2 cases underwent balloon dilatation of the
minor duodenal papilla, whereas 6 cases underwent sphinc-
terotomy of the minor duodenal papilla.

In conclusion, we presented an extremely rare case of
incomplete pancreas divisum accompanied by dilatation of
dorsal pancreatic duct. Only 10 cases of pancreas divisum
accompanied by dilatation of dorsal pancreatic duct have
been reported in the literature. To our knowledge, this is the
first reported case of pancreas divisum with dorsal pancre-
atic duct dilatation without Santorinicele. When encounter-
ing the remarkable dilatation of the dorsal pancreatic duct,
it is crucial to exclude the tumor around the minor duodenal
papilla.
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