CASE REPORT

Print ISSN 2234-2400 / On-line ISSN 2234-2443

Clin Endosc 2015;48:260-264

http://dx.doi.org/10.5946/ce.2015.48.3.260

Ectopic Opening of the Common Bile Duct into the Duodenal Bulb
Accompanied with Cholangitis and Gallbladder Cancer: A Report
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An ectopic opening of the common bile duct (CBD) into the duodenal bulb is a very rare congenital anomaly of the biliary system,
which may cause recurrent duodenal ulcer or biliary diseases such as choledocholithiasis and cholangitis. Endoscopic retrograde chol-
angiopancreatography (ERCP) plays a major role in the diagnosis of this anomaly. We report two such cases: one in a 61-year-old man
and the other in a 57-year-old man. In the first case, this anomaly caused acute cholangitis with multiple CBD stones, which were suc-
cessfully treated by ERCP. In the second case, abdominal computed tomography showed pneumobilia, which was further evaluated us-
ing ERCP. Besides, this patient was diagnosed with an ectopic opening of the CBD associated with gallbladder cancer. We report these

unusual cases and review the relevant medical literature.
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INTRODUCTION

The major papilla of Vater is typically located in the pos-
teromedial wall of the second portion of the duodenum, and
is the main exit for the bile and pancreatic juices that flow
down the common bile duct (CBD) and the main pancreatic
duct (MPD). Sometimes, the opening of the CBD can be lo-
cated in aberrant sites along the duodenum, mainly in the
third or the fourth portion of the duodenum or rarely in the
duodenal bulb."® We present two cases in which the ectopic
opening of the CBD is located in the duodenal bulb. Notably,
our report includes a case associated with gallbladder cancer.
To the best of our knowledge, such a case has never been pre-
viously described; therefore, we have discussed pathogenesis,
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diagnosis, and treatment in detail in this report.

CASE REPORTS

Case 1l

A 61-year-old man was admitted to our hospital because of
abdominal discomfort since 3 days. He had been in good
health without any previous medical history of note. About
23 years ago, he had undergone primary repair of bowel rup-
ture. Physical examination did not show any abnormalities.
Initial laboratory data showed elevated serum total bilirubin
1.48 mg/dL, serum aspartate aminotransferase 980 IU/L, se-
rum alanine transaminase 274 IU/L, and serum C-reactive
protein 10.8 mg/L. Serum amylase and lipase were within
normal limits. Serum was negative for hepatitis B and C
markers. Abdominal computed tomography (CT) scan
showed multiple CBD stones with dilated bile duct and MPD.
On esophagogastroduodenoscopy, the major papilla of Vater
was not found in the second duodenal portion. It was finally
located in the duodenal bulb (Fig. 1A). Endoscopic retro-
grade cholangiopancreatography (ERCP) was successfully
performed via cannulation of the ectopic opening in the duo-



denal bulb. Dilated CBD with multiple stones was directly vi-
sualized radiographically (Fig. 1B) by injecting contrast media
via the orifice. The patient underwent dilatation of the papilla
with a balloon catheter (CRE wire-guided balloon dilator 12
to 15 mm; Boston Scientific, Marlborough, MA, USA), and a
basket was used to remove the stones (Fig. 2). He was dis-
charged without complications after the procedure.

Case 2

A 57-year-old man was referred to our hospital for further
evaluation of pneumobilia. He was complaining of nausea for
1 month. He had no past medical history of note. On admis-
sion, physical examination was unremarkable. Initial labora-
tory findings were normal. On abdominal CT, diffuse pneu-
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Fig. 1. Endoscopic retrograde cholangiopancreatography showing the major papilla of Vater located in the duodenal bulb (A) and dilatation of
the common bile duct with multiple floating filling defects (B).
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mobilia was evident, and a communication was suspected
between the duodenal bulb and the extrahepatic bile duct.
For confirmation, ERCP was performed. ERCP showed an
ectopic opening of the major papilla of Vater in the duodenal
bulb (Fig. 3A). We cannulated the ectopic opening and inject-
ed contrast media via the orifice. We found that the CBD and
MPD were communicating with the duodenal bulb (Fig. 3B).
After 9 months, abdominal CT scan showed focal nodular
wall thickening with enhancement of the gallbladder (Fig. 4).
Consequently, the patient underwent radical cholecystectomy
with hepaticojejunostomy as gallbladder cancer was suspect-
ed. Histopathological examination revealed a moderately dif-
ferentiated adenocarcinoma arising from the gallbladder and
extending into the perimuscular connective tissue (Fig. 5).

Fig. 2. Endoscopic papillary balloon dilation was performed with a balloon catheter (A) and common bile duct stones were removed using a

basket (B).
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Fig. 3. Endoscopic retrograde cholangiopancreatography showing the major papilla of Vater located in the duodenal bulb (A) and mild dilata-
tion of the common bile duct along with normal appearance of the main pancreatic duct (B).

Fig. 4. Contrast-enhanced computed tomography scan showing focal nodular wall thickening with enhancement (arrows) of the gallbladder

in the coronal view (A) and in the axial view (B).

After the operation, he was discharged without complica-
tions.

DISCUSSION

The etiology of ectopic opening of the CBD has been as-
cribed to unidentified errors in embryogenesis. The liver
originates from the primitive hepatic furrow, which, during
embryogenesis, is divided into the pars hepatica and the pars
cystica. The pars hepatica develops into the liver and the he-
patic ducts, while the pars cystica develops into the gallblad-
der and the cystic duct. The CBD originates from the hepatic
antrum, which is the common area of the hepatic furrow. Ac-
cording to the hypothesis of Boyden, anomalous drainage of
the CBD occurs due to a disproportional elongation and early
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subdivision of the primitive hepatic furrow.*’

An ectopic opening of the CBD has a frequency of 5.6% to
23% and is most commonly located distal to the second duo-
denal portion, around the third and the fourth duodenal por-
tions.® In contrast, ectopic papillae in the duodenal bulb are
extremely rare. Previous reports have shown diverse compli-
cations of ectopic papillae, including gallstone, choledocholi-
thiasis, obstructive jaundice, cholangitis, pancreatitis, and
peptic ulcer."” In our patients, one had acute cholangitis with
multiple CBD stones and the other had gallbladder cancer.
Notably, gallbladder cancer has not been previously reported
as a complication. There may be different possible explana-
tions for these complications. First, the hook-shaped configu-
ration of the distal CBD may be associated with bile stasis,
which could lead to choledocholithiasis.” Second, a poorly



developed or absent sphincter of Oddi permits reflux of intes-
tinal bacteria and duodenal contents into the biliary system,
which could cause cholangitis in association with biliary ob-
struction.*® In addition, biliary stasis or reflux may play a
central role in the process of carcinogenesis. The probable se-
quence of events may be pancreatobiliary reflux leading to in-
flammation which, in turn, may result in dysplasia with or
without intestinal metaplasia, and finally resulting in an inva-
sive carcinoma. However, further studies are needed to con-
firm the association between ectopic opening of the CBD and
gallbladder cancer.

Although plain upper GI barium radiography,’ intraopera-
tive cholangiography,'® CT,"" and endoscopic ultrasonogra-
phy'? have been used, ERCP is the “gold standard” for diag-
nosing ectopic opening of the CBD. As described by Lee et
al.,’ the diagnosis of an ectopic opening of the CBD into the
duodenal bulb can be established on ERCP as follows: (1) an
orifice is observed in the bulb by duodenoscopy or upper en-
doscopy, and the bile duct and/or the pancreatic duct are di-
rectly visualized radiographically when contrast is injected via
this opening; (2) there is a direct drainage of the CBD into the
duodenal bulb without evidence of any other drainage into
the duodenum on cholangiography; and (3) there is no evi-
dence of a papilla-like structure in the second or the third
portion of the duodenum on duodenoscopy. We clearly ob-
served these diagnostic requirements in both of our cases.

Fistula secondary to ulcer or choledocholithiasis, spontane-
ous or iatrogenic surgical fistula, and surgical choledochoen-
teric diversion should be included in the differential diagno-
sis.” Nonvisualization of the major papilla in the second
duodenal portion may be the key for ruling out these condi-
tions. In addition, as the dilated CBD can terminate abruptly,
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Fig. 5. Mlcroscoplc examination of the resected gallbladder showmg a moderately differentiated adenocarmoma extending into the peri-
muscular connective tissue (A: H&E stain, x40; B: H&E stain, x100).

it may sometimes be difficult to differentiate anomalous
drainage of the CBD from periampullary cancer.® In both of
our cases, these differential diagnoses could be ruled out be-
cause the major papilla of Vater was not observed in the sec-
ond duodenal portion. Although the location of the minor
papilla in an ectopic opening of the CBD into the duodenal
bulb has not been previously reported, we could not identify
the minor papilla within the observable range in both of our
cases. Therefore, further studies are needed to confirm the as-
sociation between an ectopic opening of the CBD into the
duodenal bulb and the location of the minor papilla.

An ectopic papilla of Vater in the duodenal bulb increases
the difficulty in performing therapeutic interventions during
ERCP. This anomaly has a high risk of perforation and bleed-
ing during endoscopic sphincterotomy because the intramu-
ral portion of the duct is not fully developed.® Therefore, bal-
loon dilatation may be the preferred technique for removing
the stones. However, if inserting the balloon catheter into the
ectopic opening is difficult due to acute angulation of the dis-
tal CBD and deformity of the bulb, stent installation or sur-
gery may be necessary. Surgical treatments include choledo-
choenterostomy, surgical stone extraction by choledochotomy,
and rarely pancreatoduodenectomy.® In our case, CBD stones
were successfully removed without any complications by bal-
loon dilatation of the major papilla.

In conclusion, although ectopic opening of the CBD into
the duodenal bulb is an extremely rare anomaly, it can have
important clinical implications. This anomaly should be con-
sidered particularly when the major papilla of Vater cannot
be found in the second duodenal portion in patients with re-
current biliary pain, cholangitis, and/or recurrent duodenal
ulcer. Although further studies are necessary, endoscopic
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treatment such as balloon dilatation of the orifice along with
stone extraction should be preferred over surgical treatment

in

these patients. In addition, clinicians should keep in mind

that this anomaly can be associated with biliary tract cancer.
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