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Abstract
An otherwise healthy 45-year-old woman had been experiencing intermit-
tent right upper abdominal pain for the past 1 year. Computed tomography
showed pneumobilia and pancreatic duct emphysema despite a normal
duodenal papilla. Magnetic resonance cholangiopancreatography and endo-
scopic ultrasound confirmed bile duct dilation but without a pancreaticobiliary
maljunction. Duodenoscopy detected a slightly sunken, unfixed, and spon-
taneously enlarged duodenal papilla. During the cholangiogram, the Oddi
sphincter was relaxed and the catheter could be easily inserted into the bile
duct. Further, no findings suggestive of pancreaticobiliary maljunction were
observed, and the contrast medium leaked spontaneously from the duode-
nal papilla. As biliary amylase level was high, we surmised the occurrence
of occult pancreaticobiliary reflux due to relaxation of the Oddi sphincter.
However, as there are no guidelines on the management of this condition,
we did not offer any treatment. Nevertheless, the patient continued to expe-
rience similar symptoms and was retested 1 year later with similar results.
As occult pancreaticobiliary reflux was reconfirmed, we suggested that the
patient undergo laparoscopic extrahepatic bile duct resection and cholecys-
tectomy, which is the standard treatment for pancreaticobiliary maljunction.
Pathological evaluation revealed fibrous thickening of the bile duct wall and
chronic cholecystitis, which are typical findings of pancreaticobiliary reflux.
Even though pancreaticobiliary reflux is mainly observed in pancreaticobiliary
maljunction, it has also been reported in normal patients.Here,we describe a
novel mechanism of pancreaticobiliary reflux, namely, a relaxed or defective
Oddi sphincter.
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INTRODUCTION

Pancreaticobiliary maljunction (PBM) is defined as the
convergence of the pancreatic and bile ducts that are
located outside the duodenal wall.1,2 It leads to pancre-
aticobiliary reflux because the papillary sphincter is not
affected,and extrahepatic bile duct resection and chole-
cystectomy are recommended in patients with PBM to
prevent the development of the biliary tract cancer.3 Fur-
thermore, pancreaticobiliary reflux has been reported
not only in patients with PBM but also in individuals with
a normal pancreaticobiliary junction including the high
confluence of pancreaticobiliary ducts and sphincter of
Oddi dysfunction.4 Here, we describe a case of occult
pancreaticobiliary reflux with endoscopically confirmed
relaxation of the Oddi sphincter.

CASE REPORT

An otherwise healthy 45-year-old woman had been
experiencing intermittent right upper abdominal pain
for the past 1 year. As an abdominal ultrasound at a
nearby hospital revealed a gallbladder stone and dila-
tion of bile ducts, she was referred to our hospital for
a thorough evaluation of the dilated bile ducts. Her
medical and family histories were unremarkable. Blood
tests at the first visit showed no elevation in hepatobil-
iary enzymes, inflammatory response markers, or tumor
markers such as carcinoembryonic antigen and carbo-
hydrate antigen 19-9. Abdominal computed tomography
showed pneumobilia and pancreatic duct emphysema,
despite the presence of a normal duodenal papilla,
along with dilatation of the common bile duct to about 15
mm (Figure 1). Magnetic resonance cholangiopancre-
atography and endoscopic ultrasonography confirmed
bile duct dilation but showed no indications of PBM
(Figure 2). However, duodenoscopy revealed a slightly
sunken, unfixed, and spontaneously enlarged duodenal

papilla, and during the cholangiogram, the Oddi sphinc-
ter was relaxed, which enabled easy insertion of the
catheter into the bile duct (Video S1). No findings sug-
gestive of PBM and long common duct were seen,
and the contrast medium leaked spontaneously from
the duodenal papilla (Figure 3). Biliary amylase level
was high (3141 IU/L),5 and based on imaging findings
described above, we tentatively diagnosed the patient
with occult pancreaticobiliary reflux due to relaxation
of the Oddi sphincter. However, as there are no guide-
lines for the management of this condition, we did not
offer any treatment. The patient continued to experi-
ence intermittent right upper abdominal pain and was
retested 1 year later. She was prescribed ursodeoxy-
cholic acid (600 mg/day) for 1 year, but it was ineffective
in improving abdominal pain. Nevertheless, because
the patient had gallbladder stones, we recommended
a cholecystectomy and performed endoscopic retro-
grade cholangiopancreatography) to determine whether
extrahepatic bile duct resection was necessary. Both
radiological and endoscopic evaluations yielded simi-
lar results, i.e., suspicious loss of muscle tissue around
the duodenal papilla. As biliary amylase level remained
high (Video S2), occult pancreaticobiliary reflux was
confirmed, and we suggested that the patient undergo
laparoscopic extrahepatic bile duct resection and chole-
cystectomy, which is the standard of care for PBM.
Postoperative pathological analysis of the resected tis-
sue revealed the fibrous thickness of the bile duct
wall and chronic cholecystitis, which are typical find-
ings of pancreaticobiliary reflux due to PBM (Figure 4).
Her postoperative course was unremarkable and she
remains asymptomatic after 1-year post-procedure.

DISCUSSION

Pancreaticobiliary reflux typically occurs in patients with
PBM but is also seen in patients with a long common

F IGURE 1 Abdominal computed tomography showed pancreatic duct emphysema (yellow arrow in (a) and (b)) and pneumobilia (white
arrowheads in (a)) despite the presence of an untreated duodenal papilla
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F IGURE 2 Magnetic resonance cholangiopancreatography and endoscopic ultrasound confirmed bile duct dilation without findings of
pancreaticobiliary maljunction

F IGURE 3 (a) The cholangiogram showed no findings suggestive of pancreatobiliary maljunction and (b) the contrast medium leaked
spontaneously from the duodenal papilla

channel or a dysfunctional sphincter of Oddi.1,4,8,10

Importantly, many reports state that pancreaticobiliary
reflux may be a risk for biliary tract cancer9 because
it can damage the biliary mucosa and thereby lead to
the development of biliary tract cancer. Recent reports
have suggested that pancreaticobiliary reflux may occur
even when the pancreaticobiliary junction is anatom-
ically normal.4,6,7 For example, Itokawa et al. have
described the clinical characteristics of patients with
high biliary amylase levels and normal pancreaticobil-
iary junction by categorizing them into high-level and
low-level groups,6 and they state that old age, large bile
duct diameter, and bile duct stones are significant risk
factors for high biliary amylase levels. Similarly, Sai et al.
measured biliary amylase levels in the gallbladder of 64
patients with a normal pancreaticobiliary junction who
underwent ERCP for cholecystectomy and report that
6.3% (4/64 cases) of patients had elevated amylase
levels and that three of these patients had gall bladder
cancer.4 These reports indicate that occult pancreatico-
biliary reflux can occur under physiological conditions

in individuals with a normal pancreaticobiliary junction
and that it might be associated with biliary tract cancer.

Furthermore, Itoi et al. have reported that, compared
to low biliary amylase levels, high biliary amylase lev-
els led to a significantly higher level of Ki-67 in the
epithelium of the gallbladder and also concluded that
occult pancreaticobiliary reflux, especially with high bil-
iary amylase levels, represents an important risk factor
for the development of gallbladder carcinoma as well as
PBM.7

The cause of pancreaticobiliary reflux in the presence
of an anatomically normal pancreaticobiliary junction is
unknown, but here, we show that relaxation of the Oddi
sphincter was responsible for the reflux.The presence of
pneumobilia and pancreatic duct emphysema,despite a
normal duodenal papilla, was inferred to be due to the
duodenal fluid reflux and indicated relaxation of the Oddi
sphincter. The duodenal papilla appeared sunken and
naturally open as if it were missing musculature, and
such a spontaneous opening is not typically observed,
even in cases with duodenal diverticulum (Video S3).
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F IGURE 4 Immunohistological staining with hematoxylin and eosin. (a) The gallbladder showed signs of chronic cholecystitis with
thickening of the proper muscular layer (×40), (b) hyperplastic growth of the epithelium (×200), (c) the bile duct showed fibrous thickening (×40),
and (d) elastica masson stain revealed more prominent collagen fiber growth

One limitation of this case report is that the nature
of the tissue near the duodenal papilla could not
be verified histologically because a pancreaticoduo-
denectomy would be necessary, and this was deemed
overtreatment.

In summary, we describe a case of occult pancreati-
cobiliary reflux with endoscopically confirmed relaxation
of the Oddi sphincter.This case proposes a novel mech-
anism for intractable pancreatic juice reflux, and reports
of similar cases will help us better understand the
mechanism of pancreaticobiliary reflux.
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S UPPORTING I N F O R MATIO N
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Supplementary Video S1: The endoscopic image of
the duodenal papilla.
Supplementary Video S2: The second endoscopic
image of the duodenal papilla. Aberrant motility and
spontaneous opening of the duodenal papilla were
observed.
Supplementary Video S3: A defective sphincter of
Oddi was surmised as the cause of the patient’s
symptoms.
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