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Abstract
We report an extremely rare case of synchronous 
double cancers of the common bile duct without pan-
creaticobiliary maljunction. Only two similar cases have 
been reported in the English literature. Endoscopic re-
trograde cholangiopancreatography showed a tuber-
ous filling defect in the middle and superior parts of 
the common bile duct, and mild stenosis in the inferior 
duct. Computed tomography (CT) showed a well en-
hanced mass in the middle and superior parts of the 
common bile duct. A single cancer of the middle and 
superior bile duct was suspected and extra-hepatic bile 
duct resection was performed. CT eleven months after 
surgery revealed enhanced inferior bile duct wall and a 
slightly enhanced tumor within it. Retrospective review 
of the CT images taken before first surgery showed en-
hanced inferior bile duct wall without intrabiliary tumor 
only on the delayed phase. The inferior bile duct tumor 
was suspected to have originally co-existed with the 
middle and superior bile duct tumor. Pancreaticoduode-
nectomy was performed subsequently. Histopathologi-
cal examination revealed that the middle and superior 
bile duct tumor was a moderately differentiated tubular 
adenocarcinoma while the inferior bile duct tumor was 
a papillary adenocarcinoma. The two tumors were 
separated and had different histological findings and 
growth patterns, further suggesting that they were two 
primary cancers.
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INTRODUCTION
Synchronous double cancers in the biliary system are 
rare[1]. Most such tumors are double cancers in the com-
mon bile duct (CBD) and the gallbladder associated with 
pancreaticobiliary maljunction (PBM)[1-3]. We report here 
an extremely rare surgical case of  synchronous double 
cancers of  the CBD without PBM. To our knowledge, 
only two similar cases have been reported in the English 
literature[4,5].

CASE REPORT
A 78-year-old male presented with abdominal pain and 
jaundice. Computed tomography (CT) showed dilata-
tion of  the intrahepatic bile duct and a well-enhanced 
mass in the middle and upper parts of  the CBD (Figure 
1A). No mass was detected in the inferior part of  the 
CBD (Figure 1B). The results of  laboratory tests showed 
elevated serum levels of  several liver enzymes (total bili-
rubin 19.6 mg/dL, glutamic oxaloacetic transaminase 54 
mg/dL, glutamic pyruvic transaminase 103 mg/dL), and 
high levels of  carcinoembryonic antigen (5.4 ng/dL) and 
carbohydrate antigen 19-9 (375 U/mL). Endoscopic ret-
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rograde cholangiopancreatography (ERCP) showed the 
absence of  PBM and the presence of  a tuberous filling 
defect in the middle and superior parts of  the CBD and 
mild stenosis in the inferior bile duct (Figure 1C). Endos-
copy showed no abnormal finding in the papilla of  Vater. 
Although a mild stenosis of  the inferior part of  the CBD 
was detected on ERCP, no tumor could be detected in 
that part of  the duct on CT, suggesting that the stenosis 
was not caused by a malignant tumor. The provisional 
diagnosis was a solitary tumor in the middle and superior 
parts of  the bile duct. Extra-hepatic bile duct resection 
with regional lymph node dissection was performed. 
Histopathological examination showed a moderately dif-
ferentiated tubular adenocarcinoma with invasive growth 
(Figure 2). Both the proximal and distal ductal margins 

were negative. The postoperative course was uneventful. 
A repeat CT taken 11 mo after surgery showed enhanced 
inferior bile duct wall and a slightly enhanced tumor mea-
suring 1.6 cm in diameter within the duct (Figure 3A). 
Cholangioscopy revealed a papillary tumor in the remain-
ing inferior bile duct (Figure 3B). Retrospective review 
of  the CT images before the first surgery confirmed the 
lack of  abnormal findings in the inferior bile duct on the 
arterial and portal venous phases. However, the enhanced 
inferior bile duct wall was detected only on the delayed 
phase (Figure 3C). Based on the clinical course and CT 
findings, the inferior bile duct tumor was suspected to 
have originally co-existed with the middle and superior 
bile duct tumor although it was not detected before the 
first surgery. Pancreaticoduodenectomy was performed 
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Figure 1  Imaging findings before the first surgery. A: Computed tomography showed a well enhanced mass in the middle and superior parts of the bile duct (black 
arrow); B: No mass was detected in the inferior part of the bile duct (white arrow); C: Endoscopic retrograde cholangiopancreatography revealed a tuberous filling de-
fect in the middle and superior parts of the bile duct (black arrows) and mild stenosis in the inferior part (white arrows). 
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Figure 2  Macroscopic and microscopic findings of resected specimen at the first surgery. A: Resected specimen of the extra-hepatic bile duct showed whitish 
tuberous tumor in the middle and inferior parts of the bile duct (cancer marked by the white arrows); B: Microscopically, the tumor was moderately differentiated tubu-
lar adenocarcinoma with invasive growth (hematoxylin-eosin; magnification; × 100). GB: Gallbladder; HDM: Hepatic duct margin; LBDM: Lower bile duct margin. 



as the second surgery. Histopathological examination 
showed a papillary adenocarcinoma with expansive 
growth (Figure 4), and a negative distal ductal margin. 
Postoperatively, the patient received adjuvant chemo-
therapy with S-1. However, multiple liver metastases were 
detected 10 mo after the second surgery. The patient re-
ceived additional chemotherapy with gemcitabine for the 
recurrent metastases, but the metastatic foci showed ag-
gressive growth, resulting in death at 31 mo after the first 
surgery (18 mo after the second surgery).

DISCUSSION
Synchronous double cancers in the biliary system are rare. 
Most of  the reported cases are double cancers of  the CBD 
and the gallbladder associated with PBM[1-3]. Fujii et al[6] 
reported that 62.5% of  synchronous double cancers and 
100% of  metachronous double cancers of  the biliary 
tract were associated with PBM. Biliary cancers with 
PBM are thought to develop multicentrally, due to the ef-
fect of  pancreatic juice reflux on the mucosa of  the bili-
ary tract[7]. Our patient had synchronous double cancers 
of  the middle and superior bile ducts and the inferior bile 
duct. Although ERCP before the first surgery revealed a 

mild stenosis in the inferior part of  the bile duct, no mass 
was detected on CT, and the diagnosis was a single bile 
duct cancer. However, retrospective review of  the first 
CT images identified enhanced inferior bile duct wall only 
on the delayed phase, and the site of  the enhanced wall 
was identical to the site of  the inferior bile duct tumor 
detected on the CT eleven months after the first surgery. 
These imaging findings and the clinical course indicate 
that the inferior bile duct tumor originally co-existed with 
the tumor identified in the middle and superior bile duct. 
We believe that other tests such as endoscopic ultraso-
nography or cholangioscopy should have been conducted 
before the first surgery, considering the finding of  ERCP. 
As an extremely rare entity, synchronous double cancers 
of  the CBD without PBM can exist. When a tumor is 
suspected in the biliary tract, careful and meticulous pre-
operative assessment is necessary. 

A search of  the PubMed database identified only 
two reports of  synchronous double cancers of  the CBD 
without PBM in the English-language literature[4,5]. With 
regard to cases of  biliary cancer without PBM, the pres-
ence of  synchronous double tumors poses the question 
of  whether they are independent primary tumors or one 
tumor that have metastasized from a single tumor. Dif-
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Figure 3  Imaging findings before the second surgery and retrospectively reviewed computed tomography finding before the first surgery. A: Computed 
tomography (CT) taken 11 mo after the first surgery showed enhanced inferior bile duct wall (white arrow) and slightly enhanced tumor within the duct; B: Cholangios-
copy revealed a papillary tumor in the remaining inferior bile duct; C: Retrospective review of the CT images before the first surgery revealed enhanced inferior bile 
duct wall (white arrow) only on the delayed phase. 

Figure 4  Macroscopic and microscopic findings of resected specimen at the second surgery. A: Specimen resected during pancreaticoduodenectomy. Note 
the papillary tumor in the inferior bile duct (white arrow); B: Microscopic examination showed papillary adenocarcinoma with expansive growth (hematoxylin-eosin, 
magnification; × 100). Tumor cells were confined within the fibromuscular coat. BDM: Bile duct margin. 
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ferentiation between these events is important since these 
two origins imply different stage of  the disease, as well 
as different subsequent treatment and prognosis. In their 
case report, Ogawa et al[6] described synchronous double 
cancers of  the superior and middle bile duct and inferior 
bile duct. The upper cancer was pathologically diagnosed 
as poorly differentiated adenocarcinoma, while the lower 
one was moderately differentiated adenocarcinoma. In 
their case, the upper cancer was considered a metastasis 
from the lower one, based on genetic analysis of  loss of  
heterozygosity[8,9]. Bedoui et al[5] reported another case of  
synchronous double cancers of  the middle bile duct and 
inferior bile duct, and both cancers were pathologically di-
agnosed as adenocarcinomas. That case was preoperatively 
diagnosed as a single bile duct cancer, similar to the pres-
ent case. The diagnosis of  another inferior bile duct tumor 
was made during surgery. In their case, there was no com-
munication in either the mucosal layer or the subepithelial 
layer between the two cancers, and the two tumors were 
thought to be primary. In our case, the two cancers were 
separate entities with different histopathological diagnosis, 
suggesting that they were two primary tumors.
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