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Retroduodenal resection of the extrahepatic common bile duct with
in situ re-implantation of the main pancreatic duct: 

A report of two cases

Shin Hwang, Dong-Hwan Jung, and Tae-Yong Ha

Department of Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Resection of the whole distal common bile duct (CBD) with in situ re-implantation of the main pancreatic duct can 
be a surgical option to avoid pancreaticoduodenectomy. in this study, we present two cases of cholangiocarcinomas 
with diffuse involvement of the extrahepatic CBD that was resected through a retroduodenal approach and re-im-
plantation of the main pancreatic duct. The first case was a 70-year-old male patient with intraductal papillary neoplasm 
with invasive cholangiocarcinoma. He underwent retroduodenal resection of the whole CBD and in situ re-implantation 
of the main pancreatic duct. He was disease-free for 8 years, but tumor recurrence occurred at the hepaticojejunostomy 
site. This patient is currently undergoing chemoradiation therapy for treatment of recurrent lesions. The second case 
was a 71-year-old male patient with diffuse cholangiocarcinoma involving the whole extrahepatic CBD. He underwent 
medial sectionectomy, retroduodenal resection of the whole CBD and in situ re-implantation of the main pancreatic 
duct. He received postoperative chemoradiation therapy. He was disease-free for 3 years, but tumor recurrence oc-
curred at the hepaticojejunostomy site. He passed away 4 years and 6 months after surgery. In conclusion, complete 
resection of the extrahepatic CBD through a retroduodenal approach with in situ re-implantation of the main pancreatic 
duct is feasible and less invasive than PD. Therefore, the proposed less-invasive approach can be an alternative proce-
dure in selected patients requiring complete resection of the distal CBD. (Ann Hepatobiliary Pancreat Surg 2020;24:373
-380)
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INTRODUCTION

Cholangiocarcinoma has been a relatively uncommon 

tumor, but the number of newly diagnosed patients is in-

creasing worldwide.1 Despite recent advancements in che-

motherapy and radiotherapy, only surgical resection can 

provide a chance of cure for cholangiocarcinoma.2-6 For 

patients with cholangiocarcinomas with diffuse involve-

ment of the whole extrahepatic common bile duct (CBD), 

extensive surgical resection including pancreaticoduodenec-

tomy (PD) is usually indicated, like those located at the 

distal CBD.7 However, considering the complexity of the 

PD procedure and the high rate of postoperative morbid-

ity,8-10 the indications for PD should be carefully selected, 

especially when the PD procedure does not appear to be 

curative. Thus, local resection of the CBD including the 

intrapancreatic portion may be an alternative procedure in 

case of such patients. If the distal end of the CBD joining 

the main pancreatic duct is not involved, an extended bile 

duct resection (BDR) can be performed.11,12 However, in 

case that the distal bile duct resection margin is involved 

by tumor, there can be two options, performing PD or 

choosing non-curative surgery. Under such a situation, ret-

roduodenal resection of the whole distal CBD with in situ 

re-implantation of the main pancreatic duct can be consid-

ered as a third surgical option. We herein present two cas-

es of cholangiocarcinomas with diffuse involvement of the 

extrahepatic CBD that was resected through retroduodenal 

approach and re-implantation of the main pancreatic duct.



374  Ann Hepatobiliary Pancreat Surg Vol. 24, No. 3, August 2020 www.ahbps.org

Fig. 1. Initial preoperative radio-
logic findings of Case 1. (A and 
B) Computed tomography scan 
shows multiple intraductal papil-
lary masses in the extrahepatic 
bile duct and right intrahepatic 
duct with diffuse bile duct dila-
tation. (C) Magnetic resonance 
cholangiopancreatography shows 
intrahepatic duct stones and mul-
tiple intraductal lesions. (D) En-
doscopic retrograde cholangio-
pancreatography with biopsy was 
performed.

Fig. 2. Schematic illustration of the retroduodenal resection 
of the whole extrahepatic bile duct (A) and in situ re-im-
plantation of the main pancreatic duct (B) in Case 1. The dot-
ted line and arrow denote the extent of bile duct resection 
and initial transection line, respectively (A). The tube in-
dicates the internal pancreatic stent (B).

CASE

Case 1

A 70-year-old male patient who experienced jaundice 

was admitted under the impression of distal bile duct 

cancer. Computed tomography (CT) scan showed multiple 

intraductal papillary masses in the extrahepatic bile duct 

and right intrahepatic duct with diffuse bile duct dilata-

tion, suggesting intraductal papillary neoplasm of the bile 

duct (IPNB) (Fig. 1A, B). Magnetic resonance chol-

angiopancreatography (MRCP) showed intrahepatic duct 

stones and multiple intraductal lesions, suggesting chol-

angiocarcinoma with intraductal papillary growth (Fig. 

1C). Fluorodeoxyglucose-positron emission tomography 

(FDG-PET) scan showed hypermetabolic lesions in the 

right liver, common hepatic duct and CBD, suggesting 

multiple intraductal papillary carcinomas. Endoscopic ret-

rograde cholangiopancreatography was performed for bili-

ary drainage (Fig. 1D), and well-differentiated adenocar-

cinoma was diagnosed by endoscopic biopsy.

The preplanned extent of resection was extended BDR 

with/without parenchyma-preserving hepatectomy or pylo-

rus-preserving PD, depending on the intraoperative biopsy 

findings of the bile duct resection margins. After dis-

section of the CBD, the hilar bile duct was transected and 

intrahepatic duct stones were removed. The resection mar-
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Fig. 3. Imaging study findings 
of Case 1 taken at 7 days (A), 
1 year (B), 3 years (C) and 6 
years (D) after the operation. 
The arrows indicate the internal 
pancreatic stent.

Fig. 4. Gross photographs of Case 1 specimen after bile duct 
resection showing intraductal papillary neoplasm with in-
vasive cholangiocarcinoma.

gins of the separated right and left hepatic ducts were tu-

mor-negative on frozen-section biopsies. Dissection of the 

distal CBD continued into the pancreatic parenchyma, and 

the distal bile duct was transected at a distance of 1 cm 

from its end (Fig. 2A). This location was estimated by 

direct probing with a coronary dilator. As this resection 

margin was tumor-positive, we dissected the intrapancrea-

tic CBD further beneath the duodenum, and at that time, 

the ampulla of Vater finally bulged out from the duodenal 

wall, making a 1 cm-sized round defect (Fig. 2A). The 

margin of the main pancreatic duct was trimmed to make 

a cuff measuring 5 mm in diameter. A silastic stent was 

inserted into the main pancreatic duct and transfixed with 

5-0 Prolene. Subsequently, the pancreatic duct cuff was 

circumferentially sutured to the duodenal wall defect, 

which was corresponded to the ampulla of Vater (Fig. 

2B). The dissected duodenal wall margins were gently su-

tured to the corresponding pancreatic parenchyma margins. 

Roux-en-Y hepaticojejunostomy was separately performed 

on the right and left lateral hepatic ducts. Two sets of suc-

tion-type cigarette Penrose drain were inserted around the 

pancreatic dissection area to cope with potential pancre-

atic leak.13 The patient recovered uneventfully (Fig. 3A) 

and was discharged 3 weeks after the operation.

The pathology report showed that the tumor was intra-

ductal papillary neoplasm with invasive cholangiocarci-

noma, measuring 6.2 cm in length (Fig. 4). It was ex-

tended to the perifibromuscular tissue without lymphovas-

cular or perineural invasion. No metastasis was observed 

in the 4 lymph nodes. We considered this extent of re-
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Fig. 6. Initial preoperative radio-
logic findings of Case 2. (A and 
B) Computed tomography scan 
shows perihilar cholangiocarci-
noma of Bismuth-Corlette type 
I. (C) Magnetic resonance cholan-
giopancreatography shows mass 
within the bile duct. (D) Endo-
scopic retrograde biliary draina-
ge is performed for biliary drai-
nage.

Fig. 5. Imaging study findings 
of Case 1 showing tumor recur-
rence at 8 years after the opera-
tion. A recurrent tumor is visi-
ble at the hepaticojejunostomy 
site (A), and the pancreatic duct 
implantation site is intact (B). 
Magnetic resonance cholangio-
pancreatography shows intralu-
minal narrowing (C), thus per-
cutaneous transhepatic biliary dra-
inage was performed for biliary 
drainage (D).

section as compatible with R0 resection, thus additional 

anti-tumor treatment was not provided.

The patient had been regularly followed up every 3-4 

months with imaging studies and blood tests for the first 

5 years (Fig. 3B-D). Thereafter, he underwent annual fol-

low-ups, showing no evidence of tumor recurrence. How-

ever, 8 years after surgery, he experienced cholangitis. A 

thorough examination with imaging studies revealed oc-

currence of tumor recurrence at the previous hepaticoje-

junostomy site with an intact pancreatic duct implantation 
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Fig. 7. Imaging study findings of Case 2 taken at 7 days (A and B), 1 month (C and D), and 2 years (E and F) after the 
operation. The arrows indicate the internal pancreatic stent, which was spontaneously removed before 2 years (F).

Fig. 8. Gross photographs of Case 2 specimen showing com-
mon bile duct adenocarcinoma.

site. Percutaneous transhepatic biliary drainage was per-

formed to control cholangitis (Fig. 5). This patient is cur-

rently undergoing chemoradiation therapy for the treat-

ment of recurrent lesions.

Case 2

A 71-year-old male patient with jaundice was referred 

to our institution under the impression of proximal bile 

duct cancer. Three years back, he had undergone laparo-

scopic cholecystectomy for gallstone. CT scan and MRCP 

showed that the tumor was compatible with perihilar chol-

angiocarcinoma of Bismuth-Corlette type I. Biliary de-

compression was performed sequentially with endoscopic 

nasobiliary drainage and endoscopic retrograde biliary 

drainage (Fig. 6).

The preoperative plan for the extent of resection was 

parenchyma-preserving hepatectomy with extended BDR 

because the general conditions of the patient was poor. 

After dissection of the hepatoduodenal ligament, the distal 

intrapancreatic CBD was transected close to its end as a 

part of extended BDR. However, the frozen-section biop-

sy showed thar the distal bile duct resection margin was 

tumor-positive. Consequently, we decided whether to per-

form PD or not after consideration of the proximal bile 

duct resection margins. The parenchyma of segment IV 

was resected. The bile duct resection margin at the left 

lateral segment was found to be tumor-negative on the 

frozen-section biopsy. However, the bile duct resection 

margin of the right liver was tumor-positive, thus the right 

hepatic duct stump was further resected to obtain tu-

mor-free bile duct resection margin. As the right hepatic 

duct resection margin was very close to the main mass, 

we thought that this surgery would be potentially R1 

resection. Thus, we decided to remove the remaining am-

pullary area instead of performing PD. We dissected the 

distal CBD further beneath the duodenum and the ampulla 

of Vater was removed from the duodenal wall, as shown 
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Fig. 9. Imaging study findings of Case 2 showing tumor recurrence at 3-4 years after the operation. A recurrent tumor is visible 
at the left hepaticojejunostomy site (A and B). Percutaneous transhepatic cholangioscopy was performed to remove the intra-
hepatic stones from the left lateral segment (C). Percutaneous left portal vein embolization was performed (D). Cholangiohepatitis 
with abscess formation developed in the right liver (E). Finally, multiple intrahepatic recurrences occurred in the liver (F).

in Case 1. The duodenal wall margins of the main pancre-

atic duct were trimmed to make a cuff measuring 5 mm 

in diameter. A silastic stent was inserted into the main 

pancreatic duct and transfixed with 5-0 Prolene, and the 

pancreatic duct cuff was circumferentially sutured to the 

duodenal wall defect. Other surgical procedures were sim-

ilar to those mentioned in Case 1. The patient recovered 

uneventfully (Fig. 7A, B) and was discharged 3 weeks af-

ter the operation.

The pathology report showed that the tumor was a 5.3 

cm-sized moderately differentiated adenocarcinoma cen-

tered at the common hepatic duct (Fig. 8). It was extended 

beyond the wall of the bile duct without lymphovascular 

or perineural invasion. There was no metastasis in the two 

lymph nodes. We considered this extent of resection as 

compatible with R1 resection; thus, postoperative chemo-

radiation therapy was performed.

The patient had been regularly followed up every 3 

months with imaging studies and tumor marker tests (Fig. 

7C-F). At 3 years after surgery, the segment II duct was 

dilated with stricture of the left hepaticojejunostomy (Fig. 

9A, B); consequently, PTBD was performed. Percutaneous 

transhepatic cholangioscopy was performed to remove the 

stones at the left lateral segment (Fig. 9C). However, 

well-differentiated adenocarcinoma was identified at left 

hepaticojejunostomy and we planned to perform complete 

left lateral sectionectomy. To decrease the risk of oper-

ative complication, percutaneous left portal vein emboli-

zation was performed (Fig. 9D). Meanwhile, cholangio-

hepatitis with abscess formation developed in the right 

liver; thus, photodynamic therapy was performed instead 

of redo hepatectomy (Fig. 9E). One year after the photo-

dynamic therapy, multiple intrahepatic recurrence oc-

curred (Fig. 9F) and the patient finally passed away 4 

years and 6 months after surgery.

DISCUSSION

PD is a standard surgical procedure for resection of dis-

tal cholangiocarcinoma.7 However, PD is associated with 

a high morbidity rate, despite recent advancements in sur-

gical procedures and perioperative management.9,10 Such 

a high operative risk is acceptable only when the onco-

logical curativeness of PD is guaranteed. If an invasive 

surgery has marginal curativeness, a balance between the 

risk and benefit should be pursued. Extended BDR is a 



Shin Hwang, et al. Retroduodenal resection of common bile duct resection  379

typical example of limited resection to avoid PD,11,12 but 

this procedure is valid when the distal end of the CBD 

is not invaded by the tumor.

There are a few case reports on pancreas‐preserving re-

section of cholangiocarcinoma located at the lower biliary 

tract. Kolb et al.14 reported an organ‐preserving procedure 

for resection of an intrapancreatic neuroendocrine tumor. 

A duodenotomy was carried out and a probe was inserted 

into the pancreatic duct to avoid inadvertent injury. Subse-

quently, the bile duct was divided proximal to the lesion 

and dissected towards the ampulla. Pancreatic parenchyma 

was dissected dorsally and closed using absorbable inter-

rupted sutures. The duodenal incision was closed, and re-

construction was performed by hepaticojejunostomy. Pre-

viously, we reported a case of retroduodenal resection of 

an ampullary carcinoid tumor because the patient was not 

indicated for PD due to the cavernous transformation of 

the main portal vein.15 The duodenal wall defect was pri-

marily repaired, and the pancreatic and bile ducts were 

separately reconstructed using Roux-en-Y pancreaticoje-

junostomy and choledochojejunostomy. The surgical tech-

niques employed for retroduodenal dissection for distal 

CBD removal used in our previous study were similarly 

applied to our present cases. Nishida et al.16 also reported 

a case of coring‐out technique for pancreas‐preserving re-

section of lower biliary tract adenocarcinoma. The bile 

duct was dissected from the pancreatic parenchyma with-

out pancreatic resection, and duodenotomy was done op-

posite the ampulla of Vater. The bile duct was completely 

separated from the pancreatic parenchyma and the lower 

biliary tract was cored out, and the pancreatic duct was 

re‐implanted into the duodenal wall. Kim et al.17 reported 

a case of left hemihepatectomy, caudate lobectomy, and 

complete extrahepatic bile duct resection using a trans-

duodenal approach in a patient with hilar cholangiocarci-

noma and extrahepatic biliary papillomatosis. They appro-

ximated the defect around the excised intrapancreatic por-

tion of the CBD through the transduodenal approach. 

Except for our previous case report,15 a transduodenal ap-

proach through an incision of the duodenum wall was em-

ployed in the abovementioned three case reports.14,16,17

The unique technical point of our present cases is a ret-

roduodenal approach to expose the running course of the 

distal CBD within the pancreas head and to remove the 

ampullary portion and in situ re-implantation of the main 

pancreatic duct. Kim et al.17 presented complete extra-

hepatic bile duct resection using a transduodenal ap-

proach, in which the insertion site of the pancreatic duct 

remained untouched probably because of no tumor invol-

vement. On the contrary, if the distal end of CBD or am-

pulla of Vater is involved, the ampullary portion should 

be resected and the pancreatic duct should be re-implanted 

into the duodenal wall. Based on our experience of the 

previous case report15 and ampullectomy cases,18 in situ 

re-implantation of the main pancreatic duct into the duo-

denal wall is considered more technically feasible through 

a retroduodenal approach than through the usual trans-

duodenal approach, because the duodenal wall used for 

pancreatic duct re-implantation is already dissected and 

mobilized in the former method. Placement of an internal 

stent into the main pancreatic duct is an important point 

to prevent anastomotic leak. No significant surgical com-

plications occurred in our two cases. Considering that no 

tumor recurrence occurred at the intrapancreatic area in 

our two cases, the surgical curability of our method is 

comparable with that of PD.

In conclusion, complete resection of the extrahepatic 

CBD through a retroduodenal approach with in situ re-im-

plantation of the main pancreatic duct is feasible and less 

invasive than PD. Therefore, this less-invasive approach 

is proposed as an alternative procedure in selected patients 

requiring complete resection of the distal CBD.
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