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Introduction

　One of the major complications of liver resection is bile 
leakage. Recent reports showed that the incidence of bile leakage 
after liver resection remains high in the range from 10.2 to 
15.6% [1-3]. Most bile leakages resolve with proper conservative 
management, mainly persistent drainage. Nevertheless, when 
bile leakage is persistent, some patients require endoscopic 
and/or percutaneous interventional procedures. On the other 
hand, there are various degrees of severity in the bile leakage 
after liver resection. Persistent bile leakage due to an excluded 
segmental bile duct is intractable and difficult to manage, 
which carries higher rates of morbidities including sepsis, 

liver failure, and longer hospital stay as well as postoperative 
mortality [4, 5]. Although few hepatobiliary surgeons encounter 
such an extremely rare and intractable complication, early 
recognition and definitive appropriate management is important. 
Here we report a case with bile leakage due to an excluded 
segmental bile duct after liver resection that was successfully 
treated with embolization of n-buthyl-2 cyanoacrylate (NBCA).

Case Presentation

　A 79-year-old Japanese male was admitted to our hospital 
for the management of hepatolithiasis with repeated acute 
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　Persistent bile leakage from an excluded segmental bile duct after liver resection is one of the intractable complications and 
difficult to manage. A 79-year-old male underwent left hepatectomy for hepatolithiasis. On postoperative day (POD) 6, bile 
leakage developed from the drain placed on the cut surface of the liver. On POD 19, a fistulography revealed bile leakage from 
B7-posterior biliary branch without connection to B6-posterior biliary branch or the common bile duct. On POD 21, we confirmed 
no communication between the common bile duct and the B7-posterior biliary branch by endoscopic retrograde cholangiography. 
We diagnosed a bile leakage due to an excluded segmental bile duct after liver resection. On POD 41, we performed embolization 
of n-buthyl-2 cyanoacrylate (NBCA) with lipiodol via the percutaneous catheter. On the next day, the bile leakage decreased 
markedly. On POD 53, the drainage catheter was removed and he was discharge from hospital without any complaints or 
symptoms. There was no evidence of recurrent biliary leakage and symptom 8 months after the embolization. Percutaneous 
embolization with NBCA is a safe, feasible, and effective therapeutic strategy for an excluded bile leakage after liver resection.
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cholangitis. Abdominal computed tomography (CT) showed 
marked dilatation of the intrahepatic biliary tract in the left 
lobe. Laboratory studies revealed albumin of 3.7 g/dl (normal: 
4.1-5.1), alkaline phosphatase (ALP) of 626 IU/L (normal: 
106-322), and C-reactive protein of 0.37 mg/dl (normal: 
0-0.14). Levels of serum AST, ALT, total bilirubin, and 
prothrombin time were within normal limits. Liver function 
was classified as type A using the Child-Pugh scoring system. 
He underwent left hepatectomy. There were no particular 
problems including bile leakage during the operation. The 
operation time was 256 min and intraoperative bleeding was 
960 ml. At postoperative day (POD) 6, bile leakage developed 
from the cut surface of the liver. CT imaging revealed 
abdominal fluid collection around the cut surface of the liver. 
Percutaneous drainage via the drain placed during the operation 
was continued. On POD 19, a fistulography revealed bile 
leakage from B7-posterior biliary branch without connection 
to B6-posterior biliary branch or common bile duct (Fig. 1a). 
We confirmed that the contrast media accumulated in the 
B7-posterior biliary branch on CT (Fig. 1b). On POD 21, no 
communication between the injured B7-posterior biliary 
branch and common bile duct was observed by endoscopic 
retrograde cholangiography (ERC) (Fig. 2). The bile leakage 
continued at a rate of 100 to 230 ml per day. We diagnosed 
bile leakage due to an excluded segmental bile duct after 
liver resection. We continued simple drainage to reduce the 
volume in the cavity due to the bile leakage. Then, the 
percutaneous drain catheter was changed to 7-Fr catheter. 
The cavity was decreased and the drainage route was linearized. 

We confirmed that the fistula was linearized by several 
fistulography with different angles. Laboratory studies revealed 
albumin of 2.9 g/dl, ALP of 1436 IU/L, and C-reactive protein 
of 2.06 mg/dl. There were no other abnormal laboratory 
data. On POD 41, we performed percutaneous embolization 
with NBCA for the treatment of bile leakage. First, 7-Fr 
sheath catheter was inserted from the fistula, and then Tacron 

Figure 1a: A fistulography revealed bile leakage from the B7-posterior biliary branch without 
connection to B6-posterior biliary branch or the common bile duct. 
b: The contrast media in the B7-posterior biliary branch was observed on computed tomography.

Figure 2: An endoscopic retrograde cholangiography showed no 
communication between common bile duct and the B7-posterior 
biliary branch. 
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NB® Advantage 5-Fr seeking catheter (COOK®) was inserted 
into the 7-Fr sheath catheter. Finally, the tip of RenegadeTM 
HI-FLOTM microcatheter (Boston Scientific) was left with 
ASAHI CHIKAI black 0.014 guidewire (ASAHI INTECC 
CO., LTD.) at the B7-posterior biliary branch. 0.7 ml of 
NBCA with 6.3 ml of lipiodol via the microcatheter was 
injected and the B7-posterior biliary branch was filled with 
the NBCA-compound (Fig. 3a). Occlusion of the B7-posterior 
biliary branch was confirmed on CT (Fig. 3b). The next day, the 
bile leakage decreased markedly. On POD 53, the percutaneous 
drainage catheter was removed and he was discharged without 
any complaints or symptoms. At 8 months after the embolization, 
CT imaging reveals occlusion of the B7-posterior biliary 
branch without abscess formation in the liver or intra-
abdomen (Fig. 4), and neither evidence of recurrent biliary 

leakage nor develop of symptoms.

Discussion 

　Nagano et al. [4] provided a classification of bile leakage 
as the four different types. Among the four types, an excluded 
segmental bile duct leakage is the most troublesome 
complication after liver resection. This type of bile leakage 
is difficult to manage, because it is a persistent bile leakage 
from the isolated bile duct with a normal liver parenchyma 
without a connection between the injured bile duct and the 
main biliary system. Liver resection of an isolated biliary 
region is an effective and definitive treatment for an excluded 
segmental bile duct leakage. Fukuhisa et al. [6] reported a 
case of Spiegel lobe excision for the excluded bile leakage 
from Spiegel lobe after right hemihepatectomy. However, 
liver resection is accompanied by many difficulties such as 
severe adhesion, fragile tissue, easy bleeding, and 
misidentification in anatomy [7]. On the other hand, Sadakari 
et al. [8] reported successfully management for an excluded 
bile leakage of posterior branch by percutaneous transhepatic 
portal embolization. The theory of this strategy is that the 
embolized liver segment becomes non-functional and 
produces no bile. Shimizu et al. [9] reported a case of 
excluded bile leakage managed successfully by intrahepatic 
biliary ablation with absolute ethanol via the retrograde 
transhepatic biliary drainage tube which was inserted under 
open surgery on POD 46. An absolute ethanol is one of the 
effective sclerosing agents for biliary ablation. There have 
been no reported severe complications with the use of 

Figure 3a: Percutaneous embolization of the B7-posterior biliary branch with by n-buthyl-2 
cyanoacrylate (NBCA) was performed, subsequently complete occlusion of that branch was con-
firmed. Arrow indicates the linearized abscess cavity with percutaneous drain catheter. 
b: The NBCA in the B7-posterior biliary branch was confirmed on computed tomography (arrow).

Figure 4: The follow-up computed tomography revealed occlu-
sion of the B7-posterior biliary branch without abscess formation 
in the liver or intra-abdominal 8 months after the embolization.
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absolute ethanol for biliary ablation. Transient abdominal 
pain during excessive ethanol ablation has been reported as 
a side effect. On the other hand, ethanol biliary ablation 
therapy for bile leakage often requires multiple treatments, 
which results in prolongation of the hospital stay [10]. Bae et 
al. [11] reported successful percutaneous NBCA embolization 
for management of persistent biliary or enteric fistulas 
including 4 patients who showed persistent bile leakage 
from the injured bile duct after radiofrequency ablation for 
hepatocellular carcinoma. Percutaneous fistula tract is an 
optimal route for the embolization of an isolated bile duct 
using NBCA. In order to fill the isolated bile duct with 
NBCA, the percutaneous fistula tract need to be linearized. 
In our patient, isolated bile duct was detected by fistulography 
via the percutaneous catheter with the linearized route of the 
intraperitoneal drain which was placed on the cut surface of 
the liver at the operation. Therefore, it is important to place 
the postoperative intraperitoneal drain in a straight line and 
at the shortest distance. If there is a connection between the 
injured bile duct and main biliary system, endoscopic 
approach is effective for the management. Terajima et al. 
[12] reported that endoscopic nasobiliary drainage (ENBD) 
is an effective strategy for bile leakage after liver resection, 
when an injured bile duct is recognized to have communication 
with main biliary system on fistulography or to have an 
extravasation of contrast media on ERC imaging. Such cases 
have a good indication for ENBD. The effectiveness of the 
ENBD for the bile leakage is due to the biliary decompression. 
In addition, an ENBD tube in common bile duct can provide 
a repeated cholangiography for evaluation of the status of 
bile leakage. Wright et al. [13] reported a case with persistent 
biliary leakage despite sphincterotomy and biliary stenting, 
who was successfully managed using endoscopic biliary 
NBCA injection. In conclusion, percutaneous embolization 
with NBCA is a safe, feasible, and effective therapeutic 
strategy for the excluded bile leakage after liver resection, 
and should be considered as an alternative treatment to 
salvage hepatectomy. 
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