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Purpose: Whereas the Kasai portoenterostomy (KPE) is an accepted first line of surgery for bile drainage in infants with bili-
ary atresia, its long-term effectiveness is not clear because its etiology and pathogenesis remains unknown. This study was 
aimed to investigate the late complications occurring in long-term survivors and the current status of living patients who sur-
vived over 10 years after KPE. Methods: A retrospective analysis of the medical records of 32 patients who underwent KPE 
from 1990 to 2000 was done. We analyzed 10-year survival rates with the Kaplan-Meier method and the current status of the 
long-term survivors. Results: The overall 10-year survival rate by Kaplan-Meier method after KPE was 76.2%. Eight (25%) pa-
tients had died, including 4 who were transplanted. Nineteen (59.4%) patients survived over 10 years. Among them, 6 
(31.6%) patients had portal hypertension, and 5 (26.3%) had episodes of cholangitis. Two had intrahepatic cyst and 2 had in-
testinal obstruction. Six (31.6%) patients have been well without any complications. Conclusion: The long-term survival rate 
of biliary atresia is slightly improving. However, two thirds of patients suffer from various complications. One-third of survi-
vors go on without any complication. As biliary atresia is known as a progressive inflammatory disease, careful life-long fol-
low-up is needed in long-term survivals after KPE.
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INTRODUCTION

Since the success of Kasai portoenterostomies (KPE) in 
patients with biliary atresia, operative results have im-
proved remarkably, and long-term survivals following the 
procedure have gradually increased. Despite evidence of a 
restoration in bile flow, however, liver cirrhosis and portal 
hypertension have remained as significant life threatening 
problems throughout patients’ life times [1,2]. Herein, we 
analyzed long-term survival rates and current status of the 

living patients who underwent KPE over 10 years prior.

METHODS

We analyzed medical records of the 32 patients with 
KPE performed for biliary atresia at our institution be-
tween 1990 and 2000, retrospectively. Telephone inter-
views were made when the authors needed further in-
formation lacking in the medical records. We analyzed 
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Table 1. Current status of long-term survivors over 10 years after 
Kasai portoenterostomy

Complications No. (%) Proceduresa)

Portal hypertension 6 (31.6)
 Esophageal variceal bleeding 2 1
 Gastric fundal variceal bleeding   1b) 1
 Intestinal bleeding due to AVF   1b) 1
Hypersplenism 2 2
Cholangitis 5 (26.3)
Intrahepatic pseudocyst 2 (10.5)  1c)

Intestinal obstruction 2 (10.5) 1
No complication 6 (31.6)
Total 19d)

Values are presented as number (%) or number.
AVF, arteriovenous malformation.
a)Including surgery. b)Also with cholangitis. c)Liver transplan-
tation at age of 17. d)Some cases have more than 2 complications.

Fig. 1. Cumulative survival rate with native liver after Kasai 
operation over 10 years.

10-year survival rate by Kaplan-Meier method. Numbers 
of the death, causes, and the current status of survivals 
over 10 years were also evaluated. Transplanted cases 
were considered as death in our study.

RESULTS

Ten-year survival rate
During the period from 1990 to 2000, 32 infants with 

biliary atresia underwent KPE at our institution. Kaplan- 
Meier analysis showed the 10-year overall survival rate af-
ter KPE was 76.2% (Fig. 1). Of the 32 patients, 4 died due to 
hepatic failure, unknown origin of sepsis and unknown 
cause, 4 were transplanted, and 6 were lost during fol-
low-up with a median (not average) follow-up period of 
38.1 months (range, 2.7 to 88.1 months). Of 6 patients lost 
to follow up, 1 had severe hepatic dysfunction while 2 had 
almost normal liver status at the last follow-up check. Two 
patients suffered from cholangitis, and 1 had hyper-
splenism. Nineteen (59.4%) patients, including one case of 
transplant at the age of 17, survived over 10 years.

Current status of the survivals (Table 1)
Among 19 patients who survived over 10 years after 

KPE, 6 (31.6%) patients suffered from portal hypertension; 
2 with hypersplenism, and 4 with variceal bleeding. The 2 
patients with hypersplenism were managed by partial 

splenic artery embolization (PSE). Among the 4 patients 
with variceal bleeding, 2 had esophageal variceal bleeding 
and were treated with endoscopic ligation of varices, 1 had 
gastric fundal variceal bleeding that was controlled by-
balloon-occluded retrograde transvenous obliteration 
(BRTO), and 1 had intestinal bleeding due to arterio-
venous malformation at jejunal branch from superior mes-
enteric artery and was controlled via embolization. There 
were 5 (26.3%) patients who suffered from cholangitis. 
Among those 5 patients, only 1 patient had a single epi-
sode and the remaining 4 patients had recurrent events of 
cholangitis. There were 2 patients with intrahepatic cyst. 
One was detected at 4 years after KPE, and maintained the 
same size with normal bilirubin level in 9 years of fol-
low-up. The other patient had intrahepatic cystojejuno-
stomy performed after failure of percutaneous trans-
hepatic cholangio-drainage. Two patients had intestinal 
obstruction. Adhesive bandlysis was performed by lapa-
rotomy in one case and the other was managed conser-
vatively.

Six (31.6%) patients have been well without any com-
plications. The mean level of total bilirubin was 0.6 ± 0.3 
mg/dL (range, 0.4 to 1.2 mg/dL) and no one had a history 
of admission or other illness except one who showed mild 
esophageal varix on esophagography without any event 
of bleeding or hypersplenism (Two patients had both chol-
angitis and variceal bleeding).
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Table 2. Current status of long-term survivors over 15 years after Kasai portoenterostomy

Case Sex Age at op 
(day) Cholangitis Varix Portal hypertension Others Prognosis

1 F 47 ＋ ＋ 14.2 yr (intestinal bleeding) 14.2 yr (small bowel resection) Alive, high school
14.4 yr (embolization)

2 F 85 ＋ Hypersplenism 12.3 yr (PSE) Alive, high school
3 F 58 ＋ Intrahepatic cyst, 

  Hepatopulmonary syndrome
16.9 yr (liver transplantation) Transplantation, high school

4 F 65 ＋ 6.7 yr (varix bleeding) - Alive, high school
5 M 61 ＋ Alive, high school
6 F 99 - Alive, college
7 M 52 - Alive, college
8 M 70 - Alive, college

op, operation; PSE, partial splenic artery embolization.

There were 8 patients who survived over 15 years. One 
patient was transplanted at the age of 17. Four patients suf-
fered from portal hypertension. Three patients had histor-
ies of cholangitis. Three patients attended college and 
have lived without any problem. Their liver profiles were 
within the normal range (Table 2).

DISCUSSION

Although there has been an increase in the number of 
long-term survivors of biliary atresia, the disease is still 
one of the most challenging problems in the field of pedia-
tric surgery because of progressive fibrosis, portal hyper-
tension, and liver cirrhosis [3]. Several investigators have 
reported that KPE plays a role in gaining time for liver 
transplantation but is not a curative treatment [3,4]. How-
ever, the results of KPE seem to steadily improve, espe-
cially in Japanese studies. Altman et al. [5] reported 45% of 
5-year survival rates with native liver and 35% for 10-year 
survival rate in 266 patients in 1997. Davenport et al. [6] 
showed their experience of 338 infants with biliary atresia, 
as their current survival rate of 5-years with native liver 
was 60% and 10-years survival was 41%. In 2003, Nio et al. 
[7] published 59.7% and 52.8% for 5- and 10-year survival 
rate, respectively, from the Japanese Biliary Atresia Re-
gistry. Furthermore, Shinkai et al. [1] showed improve-
ment of post-KPE survival rate with almost 90% for 5years 
and nearly 80% for 10 years in patients who were operated 

on in the 1980s. We also reported increased 5-year survival 
rate in previous reports [8]. Our results showed 76.2% 
10-year survival rates with native liver. As such, these in-
creased post-KPE long-term survival rates suggest that 
KPE is still considered as first choice of surgery in patients 
with biliary atresia in the era of liver transplantation.

However, despite initially good surgical outcome of 
KPE, a few long-term survivals had portal hypertension, 
esophageal or gastric fundal varices due to hypersple-
nism, cholangitis, and hepatic failure caused by progres-
sive ongoing cirrhosis and finally were in need of liver 
transplantation. Portal hypertension is considered the 
main cause of comorbidity among long-term survivals of 
biliary atresia. It could be presented as various types of 
variceal bleeding or hypersplenism. According to two ser-
ies of long-term follow-up studies in Japan and France, 
which analyzed native liver after KPE over 20 years, in-
cidence of portal hypertension were 49% and 70%, re-
spectively [1,9]. In our study, one-third of survivals over 10 
years had portal hypertensive events, which shows a sim-
ilar incidence to previous reports [1,9]. Because biliary 
atresia is not restricted to the extrahepatic bile duct, pa-
tients who had KPE successfully performed display ab-
normalities of the intrahepatic biliary tree, including 
stenosis, dilatation, and sometimes pseudocyst formation. 
Intrahepatic change could lead to hepatic cirrhosis and af-
fect portal hypertension [9]. Management of various vari-
ceal bleeding has developed according to the site and 
types of bleeding. In our cases, one esophageal variceal 
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bleeding was controlled with endoscopic band ligation, 
which is considered as first line of treatment in variceal 
bleeding with sclerotherapy [9,10]. Another case of gastric 
fundal variceal bleeding was controlled with BRTO as pre-
viously reported [11]. Percutaneous embolization of a 
branch of jejunal artery was performed in one case of jeju-
na arteriovenous malformation who had suffered a chron-
ic episode of melena. Another portal hypertensive compli-
cation of hypersplenism could be managed with PSE with-
out splenectomy. Nio et al. [12] suggested that PSE should 
be used rather than splenectomy because it prevents not 
only the risk of post-splenectomy overwhelming sepsis 
but also severe intraabdominal adhesion, which could 
make dissection difficult during liver transplantation. 
Furthermore, they concluded the long-term efficacy of 
PSE was 70%. Both patients in our study who suffered hy-
persplenism were treated successfully with PSE.

With respect to cholangitis, Hadzic et al. [2] reported 
41% of patients had cholangitis in 28 long-term survivors 
over 10 years, and Nio et al. [13] reported 48% in 21 
long-term survivors over 20 years. Our series showed 
26.3% in 19 survivors over 10 years, all of whom were man-
aged with intravenous antibiotics.

Some authors reported that intrahepatic biliary cyst oc-
curred in 23 to 25% of patients after KPE, and it has been 
considered that patients with intrahepatic cyst have poor 
outcomes compared to those who do not [14,15]. In our 
study, there were 2 patients with intrahepatic cyst. One 
survived more than 9 years without any procedure or 
management with constant size. The other case was per-
formed intrahepatic cystojejunostomy as percutaneous 
transhepatic cholangio-drainage had failed. We have pre-
viously reported this case [16], and this patient finally re-
ceived liver transplantation due to progressive hep-
atopulmonary syndrome.

The long-term survival rate after KPE in biliary atresia is 
slightly improving. However, two thirds of patients who 
survived over 10 years suffer from various complications 
including portal hypertension, cholangitis, intrahepatic 
cyst, and intestinal obstruction in spite of successful KPE. 
One-third of long-term survivals remain alive without any 
problem. Careful follow-up is needed because of some 
manifestations of ongoing liver cirrhosis and thus need 

planning for liver transplantation.
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