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Abstract
AIM: To assess the application of the Kasai procedure 
in the surgical management of hilar bile duct strictures. 

METHODS: Ten consecutive patients between 2005 
and 2011 with hilar bile duct strictures who underwent 
the Kasai procedure were retrospectively analyzed. 
Kasai portoenterostomy with the placement of biliary 
stents was performed in all patients. Clinical charac-
teristics, postoperative complications, and long-term 
outcomes were analyzed. All patients were followed up 
for 2-60 mo postoperatively.

RESULTS: Patients were classified according to the 
Bismuth classification of biliary strictures. There were 
two Bismuth Ⅲ and eight Bismuth Ⅳ lesions. Six le-
sions were benign and four were malignant. Of the be-
nign lesions, three were due to post-cholecystectomy 
injury, one to trauma, one to inflammation, and one to 
inflammatory pseudotumor. Of the malignant lesions, 
four were due to hilar cholangiocarcinoma. All patients 
underwent Kasai portoenterostomy with the placement 
of biliary stents. There were no perioperative deaths. 

One patient experienced anastomotic leak and was 
managed conservatively. No other complications oc-
curred perioperatively. During the follow-up period, all 
patients reported a good quality of life. 

CONCLUSION: The Kasai procedure combined with 
biliary stents may be appropriate for patients with hilar 
biliary stricture that cannot be managed by standard 
surgical methods. 
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INTRODUCTION
Surgical management of  hilar biliary strictures remains 
a great challenge. The etiology of  hilar biliary stricture 
is diverse, including benign and malignant lesions. The 
most common benign lesion associated with hilar bili-
ary stricture is secondary to intraoperative injury; most 
commonly after laparoscopic cholecystectomy. Benign 
biliary strictures can also occur after hilar bile duct 
trauma and cholangitis. Malignant hilar biliary stricture 
can be caused by primary hilar cholangiocarcinoma; a 
cancer that involves confluence by contiguous spread 
(e.g., gallbladder and liver cancer), and metastatic cancer 
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to hilar lymphatic nodes[1]. Surgery for hilar bile duct 
stricture is difficult and not without risk. Several repair 
procedures have been described; none of  which are fully 
satisfactory. Surgical complications are frequent and life-
threatening, primarily related to anastomotic leak in the 
early postoperative period, and biliary strictures in the 
long term[2-4]. We therefore recently implemented the 
Kasai procedure with the use of  biliary stents to repair 
hilar bile duct strictures. We report our experience of  us-
ing this approach for hilar biliary strictures.

MATERIALS AND METHODS
Patients
We retrospectively analyzed 10 patients (five male, five 
female) with hilar bile duct strictures who underwent 
the Kasai procedure in our department from January 
2005 to January 2011. The mean age was 52 years (range: 
37-64 years). Clinical characteristics are shown in Table 1. 
Postoperative variables included complications and mor-
tality. Long-term outcomes were retrieved from follow-
up visit information.

Operative technique 
Radical resections were performed for all malignant hi-
lar lesions. For benign lesions, hilar bile duct dissection 
was performed, and healthy, non-scarred ducts were 
exposed for reconstruction. The hepatic quadrate lobule 
was removed at the level of  the hilar plate to expose ad-
equately the bile ducts. A Roux-en-Y portoenterostomy 
was performed. The afferent limb was approximately 
50 cm, which was secured to the hepatic parenchyma, 
which surrounded the transected hepatic ducts, with 4-0 
absorbable braided suture. Fine silicone catheters were 
used as intrahepatic duct stents to minimize the risk of  
bile duct restenosis. These were externalized through the 
stump of  the intestinal Roux-en-Y loop and left in situ 
for 5 mo. Intra-abdominal drainage catheters were rou-
tinely placed at the anastomosis. 

RESULTS
Two lesions were classified as Bismuth Ⅲ, and eight as 
Bismuth Ⅳ[5]. Four patients had biliary strictures second-
ary to bile duct injury: three due to cholecystectomy, and 
one secondary to abdominal trauma. Four patients had 
malignant biliary strictures caused by hilar cholangiocar-
cinoma: one had an inflammatory hilar bile duct stricture 
secondary to cholangitis; and one had a hilar inflamma-
tory pseudotumor (Table 2).

Of  10 patients, four underwent one or two prior bili-
ary operations. Radiological modalities for evaluation 
of  these patients included ultrasonography (n = 7), con-
trast-enhanced computed tomography (n = 1), magnetic 
resonance cholangiopancreaticography (MRCP) (n = 10), 
and endoscopic retrograde cholangiopancreatography (n 
= 1, Figure 1). All patients underwent Kasai portoenter-
ostomy with biliary stenting. Other surgical operations 

were performed simultaneously, including hepatic quad-
rate lobectomy in 10 patients and hepatic left lobectomy 
in one.

There were no perioperative deaths. One patient 
experienced a postoperative anastomotic leak and was 
successfully managed conservatively with drainage and 
antibiotics. The liver functions of  patients were returned 
to normal postoperatively. Surgical margins at the bile 
duct cut surfaces were clear in all four patients with hilar 
cholangiocarcinoma. No other complications such as 
hemorrhage, abdominal abscess, and wound infection 
were noted during the perioperative period.

All patients were followed up for a median period of  
25.3 mo (range: 2-60 mo). All patients reported a good 
quality of  life. No recurrence or metastasis was found 
in patients who underwent the Kasai procedure for ma-
lignant lesions. Moreover, cholangitis, anastomotic stric-
ture, and cholelithiasis were not observed in any patients.

DISCUSSION
Surgical treatment of  hilar bile duct strictures is one of  
the most challenging areas for hepatobiliary surgeons 
due to the anatomic complexity and diversity of  lesions. 
Moreover, inappropriately managed biliary strictures can 
predispose patients to recurrent cholangitis, jaundice, 
and biliary cirrhosis, which requires additional surgical 
procedures[6].

Roux-en-Y hepaticojejunostomy is the most com-
mon method for repairing hilar biliary strictures. The 
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Table 1  Patient demographics and clinical characteristics

Variables n  (%)

Sex
  Female 5 (50)
  Male 5 (50)
Symptoms
  Jaundice 7 (70)
  Abdominal pain 4 (40)
  Fever 2 (20)
Symptom-free 2 (20)
Physical signs
  Jaundice 7 (70)
  Tenderness 2 (20)

Table 2  Etiology and Bismuth classification of bile duct stric-
ture

Etiology Bismuth classification

Ⅲ Ⅳ

Injurious biliary stricture
  Abdominal trauma 1
  Laparoscopic cholecystectomy 2
  Open cholecystectomy 1
Inflammatory biliary stricture 1
Inflammatory pseudotumor 1
Hilar cholangiocarcinoma 1 3
Total 2 8



fundamental principle for repairing a biliary stricture at 
the hepatic hilum includes identification of  healthy bile 
ducts proximal to the stricture, direct mucosa-to-mucosa 
anastomosis, a tension-free and wide anastomosis, and a 
40-60 cm Roux-en-Y loop[7]. However, in some circum-
stances, it is difficult and risky to perform a standard 
Roux-en-Y hepaticojejunostomy due to the presence of  
edematous and fragile biliary wall tissues, or the presence 
of  more than one small and thin duct, which cannot be 
reconstructed to one anastomotic opening. The Kasai 
procedure has been used extensively for infants with 
congenital biliary atresia since 1968[8]. However, there 
are few reports about the Kasai procedure performed 
in adults. Schlitt et al[9] performed the Kasai procedure 
for three adult patients with high ischemic-type biliary 
stricture after liver transplantation, but did not achieve 
satisfactory results. Pickleman et al[10] have reported five 
patients with bile duct injuries during laparoscopic cho-
lecystectomy. These patients were managed by the Kasai 
procedure. All patients were symptom free and function-
ing normally for a follow-up period of  7-90 mo. In the 
present study, we applied the Kasai procedure to repair 
hilar biliary strictures in 10 patients. All patients had 
an uneventful recovery and have a good quality of  life. 
Therefore, the Kasai procedure may be a good choice 
for the management of  complex hilar biliary strictures 
that cannot be addressed by standard surgical methods. 

Exposure of  the proximal bile duct of  hilar stricture 
remains the key to success in the repair of  hilar biliary 
strictures. Some approaches are recommended to expose 
the hilar bile ducts, such as the hilar and transhepatic ap-
proaches[11,12]. The hilar approach involves lowering the 
hilar plate to expose the bile duct confluence, to manage 
the lesion extrahepatically. It is very difficult to expose 
the second- and third-order branches of  the intrahepatic 
bile duct. The transhepatic approach involves exposing 
the hilar bile ducts by transecting the liver parenchyma 
between the left and right lobes of  the liver. Although 
this approach can provide excellent surgical visualization, 
it requires more elaborate and complex skills, and is high 
risk. In this study, we performed a concomitant quadrate 
lobectomy to expose the hilar bile duct. We first dis-
sected the hilar plate and hepatoduodenal ligament to 
evaluate the lower margin of  the lesion, and assessed the 
portal vein and hepatic artery for tumor invasion. We 
routinely resected the base of  quadrate lobe to visualize 
the bile duct confluence. Lastly, adequate exposure of  
the bile ducts could not be obtained, therefore, we re-
sected more of  the quadrate lobe between the gallblad-
der bed and the round ligament, to improve exposure 
of  the hilar ducts, including the second- and third-order 
branches. Adequate exposure of  the hilar bile ducts was 
obtained in all patients.

In recent years, biliary stenting has become a new 
technique for the treatment of  biliary strictures. The ma-
jor advantages are that the procedure used to place them 
is minimally invasive and well tolerated. It was first ap-
plied as palliative treatment in patients with unresectable 
malignant strictures. Previous studies have shown that 
patients undergoing stent placement for malignant stric-
tures have a significant improvement in abdominal com-
fort, jaundice, and quality of  life. The application of  bili-
ary stents as palliative treatment of  biliary malignancies 
is a widely accepted practice[13,14]. With advances in stent 
material and the technical process of  stent placement, 
many reports have described their use for treatment of  
benign biliary strictures[15-17]. However, complications of  
stent placement, such as stent occlusion and cholangitis 
limit their use in benign strictures. Both the require-
ment for and duration of  stenting for benign strictures 
have been controversial for many years. Siriwardana and 
Siriwardena have reported a systematic appraisal of  the 
current status of  the use of  metallic endobiliary stents in 
the treatment of  benign biliary strictures[18]. They have 
demonstrated that, although stents can be deployed en-
doscopically or radiologically with relative ease and with 
a low procedure-related complication rate, there is a crit-
ical lack of  data on long-term patency. Thus, currently, 
metallic endobillary stents should not be used for benign 
strictures in patients with a predicted life expectancy of  
> 2 years. In our study, six patients with benign hilar 
strictures underwent the Kasai procedure. All patients 
had a good outcome during follow-up. Therefore, the 
Kasai procedure may be a good alternative for patients 
with benign hilar strictures.
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Figure 1  Magnetic resonance cholangiopancreaticography images. A: 
Magnetic resonance cholangiopancreaticography (MRCP) showing the hilar 
bile duct stricture (arrow) caused by cholangiocarcinoma; B: MRCP showing 
stricture at the hepatic duct confluence (arrow), due to post-laparoscopic chole-
cystectomy injury. 
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The Kasai procedure is a portoenterostomy perfor-
med by suturing a jejunal loop to the hepatic paren-
chyma that surrounds the transected hepatic ducts. 
Direct mucosa-to-mucosa anastomosis is not required. 
Anastomotic leak and stricture are the most common 
postoperative complications. To prevent or lessen the 
probability of  postoperative stricture and bile leak, we 
routinely placed transanastomotic catheters in the bile 
ducts, which were externalized through the intestinal 
Roux-en-Y loop. In our study, all 10 patients underwent 
the Kasai procedure with transanastomotic stents, and 
no anastomotic stricture was observed during follow-up. 
Transanastomotic catheters not only limit the tendency 
to stricture, but also serve to decompress the biliary sys-
tem and provide access for radiographic imaging in the 
perioperative period[19]. Innes et al[20]have suggested that 
a bilioenteric anastomosis to manage benign stenosis 
of  the biliary tract might be undertaken without placing 
stents, which promises low postoperative morbidity and 
excellent obstruction-free long-term results. Although 
the use of  postoperative transanastomotic stenting tubes 
is controversial, we recommend their use when the Kasai 
procedure is being performed.

In conclusion, the management of  hilar biliary 
strictures is challenging. Surgical repair has been the 
preferred approach. A Roux-en-Y hepaticojejunostomy 
is a standard procedure to repair hilar stricture for most 
patients. The Kasai procedure may be a good choice for 
a small subset of  patients who suffer from complex hilar 
biliary strictures that cannot be managed by standard 
surgical methods.
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