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Introduction : Without hepatic transplantation, hepatic porto-enterostomy is the only defini­

tive surgical therapy for infants with biliary atresia. Unfortunately, clearance of jaundice by the pro­

cedure is not promising. Pre-operative data that may predict the outcome is of great value in the 

selection of surgical candidates. Early post-operative determinants of outcome also help in follow-up 
planning. 

Objective : To determine peri-operative factors influencing jaundice clearance after hepatic 
porto-enterostomy in infants with biliary atresia 

Patients and Method : Clinical and laboratory data of pediatric patients undergoing hepatic 

porto-enterostomy in Songklanagarind Hospital from 1988 to 2001 were reviewed regarding age at 

operation, clinical presentation, gross pathology of bile duct atresia, liver function profiles and changes 
after the procedure, liver pathology and post-operative ascending cholangitis. Univariate comparison 

followed by multivariate logistic regression analysis was analyzed against the clearance of jaundice. 

Statistical analysis was aided by the Stata 7.0 program. Statistical significance was set at p-value less 
than 0.05. 

Results : There were 62 infants operated on during the thirteen-year period. Four cases of 
operative death and a case lost to follow-up before the second post-operative month was excluded. The 
median age at the operation was 78 days (34-326 days). Twenty-four cases (42.1%) presented with 

signs of portal hypertension. After the operation, 19 cases (33.4%) were jaundice free, 6 cases ( 10.5%) 
had fair clearance and 32 cases (56.1%) had a poor result. Univariate analysis revealed an association 

between age at surgery and jaundice clearance. Post-operative stool color and decline of total bilirubin 

level at one month after surgery were significantly correlated with the outcome (p < O.Ol). Cholangitis 

within the first post-operative month significantly had an adverse effect on the short-term survival 

probability. Multivariate analysis showed an independent association of jaundice clearance with age 
at surgery and type of bile duct atresia. 
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Conclusion : Age of the infants younger than 60 days and type I of bile duct atresia were 
the key determinants of successful hepatic porto-enterostomy. Early cholangitis was an accelerator of 
progressive cirrhosis. Stool color and bilirubin level at one month after surgery can be used as pre­
dictors of jaundice clearance. 
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Without liver transplantation, Kasai's hepatic 
porto-enterostomy (HPE) is the only surgical treat­
ment available for infants with biliary atresia. Unfor­
tunately, success of the operation is not promising. 
Recent series reported a ten-year actuarial survival 
with native liver at 13.0 per cent-27.3 per cent0-4). 
Among developed countries where liver transplan­
tation is available, HPE is accepted not only for its 
potentially curative role but also as a palliative pro­
cedure, while waiting for transplantation(2,5). How­
ever, with limited resources, a liver transplant is hardly 
possible in Thailand. Instead of palliation, HPE may 
prolong suffering in some cases. Selection of an 
appropriate surgical candidate is then essential. 

Various prognosticating factors have been 
reported to correlate with HPE outcome. Early data 
emphasized the age at surgery and type of biliary 
atresia(6). Recent studies found the importance of 
institute experience and negative influence of cholan­
gitis(2,7-9). The objective of the present study was 
to review the experience of a regional tertiary-care 
center in HPE and to determine the factors influen­
cing the treatment outcome. 

MATERIAL AND METHOD 
Medical records of pediatric patients who 

underwent HPE at Songklanagarind Hospital from 
the establishment of the pediatric surgical unit from 
1988 to 2001 were retrieved and reviewed. Data was 
extracted, regarding clinical presentations, age at sur­
gery, types of bile duct atresia, and the evidence of 

early post-operative ascending cholangitis. Follow­
up was by clinical visit or personal contact with the 
patient's family. 

Definitions 
Duration of jaundice means the period in 

days between the onset of jaundice and the opera­
tion. Types of bile duct atresia were defined accord­
ing to the Japanese classification(6) with some modi­
fication as I = isolated obliteration of the distal duct, 
II = isolated obliteration of the proximal duct, and 
III = total atresia of the extrahepatic bile duct. (Fig. 
I) HPE in Songklanagarind Hospital was performed 
in hepaticojejunostomy fashion without an external 
biliary conduit. Steroids or prophylaxis antibiotics 
were not routinely given. Post\operative stool color 
was recorded as 'yellow' or 'pale'. Results were strati­
fied into three categories according to the lowest post­
operative total bilirubin (TB) level: 'Good clearance' 
meant that TB was less than 2 mg%, 'Fair clearance' 
meant TB was 2-5 mg%, and 'Poor clearance' meant 
that TB level persisted more than 5 mg% thorough 
the follow-up period. Regarding short-term outcome 
analysis, good and fair results were grouped together 
as improved outcome, for comparison with poor out­
come. Survival analysis was carried out using a 
Kaplan-Meier life table and log-rank test. 

Statistics 
The chi square test or student-t-test, where 

appropriate, were used for univariate comparisons. 
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t 
Type I Isolated obliteration of the distal duct 

7.14% 

t 
Type II Isolated obliteration of the proximal duct 

17.7% 

c3 
Type Ill Total atresia of the extrahepatic bile duct 

72.6% 

-~~ 
q..._ lila Preserved gallbladder 24.2% 

I lib Atretic gallbladder 48.4% 

Fig. 1. Types of gross pathology of bile duct atresia (n = 62). 

Only variables with a tendency to correlate with the 
poor outcome were brought to multivariate analysis. 
Variables having a p-value < 0.2 in univariate analy­
sis were then included in multivariate logistic regres­
sion models, which were refined by stepwise exclu­
sion guided by the change in log-likelihood of con­
secutive models. The p-value for significance in the 
likelihood ratio test was set at 0.05. Data processing 
was aided by the Stata program version 7.0 (Stata 
Corporation, USA) All deaths within 30 days of sur­
gery were considered operative mortality. Cases lost 
to follow-up within the second post-operative month 
were excluded from outcome analysis. 

RESULTS 
Demographic data 

Sixty-two infants underwent primary HPE 
in the 13-year period of review. There were 32 male 
and 30 female patients. The average weight at sur­
gery was 4908.8 (± 1156.7) grams and the median 
age was 78 (34-326) days. Fourteen cases were 

reported dead, with the median to death from HPE 
11.9 months. Among the rest, 24 cases were lost to 
follow-up and 19 cases were proven alive by either 
a regular visit or a letter. Median follow-up of the 
survivors was 48 months. Cases with poor outcomes 
were lost to follow-up significantly more than those 
with improved result (87.5% compared to 31.6%, p < 
0.01). 

Clinical presentation 
Presenting symptoms were jaundice ( 100% ), 

pale stool (87%), and dark urine (67.7%). History of 
neonatal jaundice that had not resolved within one 
post-natal week could be traced in 30 cases (48.4%). 
Hepatomegaly presented in 56 cases (90.3%) and 27 
patients (43.5%) manifested one or more clinical signs 
of portal hypertension (splenomegaly, ascites). Umbi­
lical hernia and inguinal hernia were recorded in 9.7 
per cent and 4.8 per cent, respectively. Unusual co­
presentation included scalp hematoma, lower gastro­
intestinal bleeding and steatorrhea. Associated con-
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genital anomalies were detected in 6 cases (9.7%), 
hydrocephalus in 2 cases. and one each of congenital 
cardiac defect, cutaneous hemangioma, hemoglobino­
pathy, and microcephaly. The median pre-operative 
serum TB was 12.2 (range 7.7-44.1) mg%. Median 
serum alkaline phosphatase level was 576 (range 224-
1,290) mg%. Cytomegalovirus serology was positive 
in 11 cases (17.7%). Hepatitis-B viral antigen was 
detected in 2 infants and there was one case of con­
genital syphilis. 

The gross bile duct pathology was type III 
in 45 cases (72.6%), (Ilia= 15, IIIb = 30), type II in 
11 cases (17.7%), type I in 4 cases (6.5%) and not 
clearly recorded in two cases (3.2%). Associated 
biliary tract anomalies were described in 6 cases, 3 
cases of common bile duct cysts, 2 anomalous hepatic 
arteries and 1 malposition of a gallbladder. 

Hepatic-porto-enterostomy (HPE) results 
There were 62 infants operated on during the 

thirteen-year period. Only 19 infants were operated 
on within the 'golden period' of 60 days, while 22 
cases received the surgical treatment after 90 days. 
Four cases of operative death and a case lost to fol­
low-up before the second post-operative month were 
excluded from analysis. Good clearance was achieved 
in 19 cases (33.4%), fair clearance in 6 cases (10.5%) 
and poor clearance in 32 cases (56.1%) (Fig. 2). Except 
one case who underwent HPE at the age of 265 days, 
all cases with correctable type biliary atresia (type C) 

Poor clearance 

56.1% 

achieved good jaundice clearance in the long-term 
(34-88 months). Among good clearance, biliary cirrho­
sis developed later and the jaundice worsened in 7 
cases (12.3%). Cholangitis occurred in 26 patients 
( 45.6%) within one month of HPE and 43 patients 
(75.4%) within 3 months. Only onere-operation was 
performed for a case with initial good clearance that 
developed cessation of bile flow and a recurrent bout 
of cholangitis at 26 months. The 5-year and 10-year 
actuarial survival rates were 20.0 per cent and 13.3 
per cent, respectively. 

Histopathology 
Bile duct histopathology confirmed atresia 

in all patients. Biliary cirrhosis was reported in 33 
specimens (57.9%). Bile ductules were detected in 25 
of 38 specimens of portal tissue examined. 

Factors analysis 
Univariate analysis demonstrated the asso­

ciation of sex and age at surgery to the achievement 
of bile flow, while the other pre-operative factors 
showed no relationship. The jaundice duration and 
age at surgery showed co-linearity, but only the latter 
was included in the multivariate analysis model. 
Peri-operative transfusions tended to have a negative 
influence on the treatment outcome (Table 1 ). 

Considering post-operative factors, the histo­
pathology of biliary cirrhosis had no correlation with 
HPE success when the presence of bile ductule showed 

Good 

clearance 

33.4% 

Fair clearance 

10.5% 

Fig. 2. Result of hepatic porto-enterostomy in terms of jaundice clearance. 
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Table 1. Univariate analysis of peri-operative variable. 

Factors No. 
(cases) 

Sex 
Male 30 
Female 27 

Age at surgery 
0-60 days 18 
61-90 days 19 
> 90 days 20 

Jaundice duration 
0-60 days 30 
61-90 days 13 
> 90 days 14 

Associated anomalies 7 
Type of biliary atresia (n =56) 

Type A orB 52 
TypeC 4 

Initial bilirubin 
s 12mg% 28 
> 12 mg% 29 

Signs of portal hypertension 24 
Peri-operative transfusion (n =55) 39 
Histopathology 

Biliary cirrhosis (n = 53) 30 
Presence of bile ductule (n = 35) 23 

Post-operative stool color 
Yellow 25 
Pale 32 

Post-operative cholangitis 25 
End of first month decline of bilirubin 

> 50% of initial TB 12 
25-50% of initial TB 13 
< 25% or increase 22 

No. jaundice 
improved 

16 
9 

13 
6 
6 

18 
4 
3 
3 

21 
3 

14 
11 
9 

14 

14 
13 

20 
5 
6 

10 
7 
3 

% 

53.3 
33.3 

72.2 
31.6 
30.0 

60.0 
30.8 
21.4 
42.8 

40.4 
75.0 

50.0 
37.9 

P-value 

0.129** 

0.014** 

0.954 
0.178** 

0.395 

37.5 0.409 
35.9 0.071 ** 

46.7 0.817 
56.5 0.201 ** 

80 
15.6 
24.0 

83.3 
53.8 
13.6 

<0.01 

0.008 
<0.01 

*number of complete data sets for analysis= 57. unless stated otherwise 
** selected for multivariate analysis 

possible association (p-value 0.20). By linear regres­
sion, decline of TB levels at one month were asso­
ciated with ultimate clearance (p-value < 0.01). Post­
operative stool color was also significantly associated 
with the outcome. Cholangitis within one month post­
HPE showed a negative influence on the short-term 
survival. 

Stepwise exclusion revealed statistically 
significant independent associations with jaundice 
clearance of TB level at one month and evidence of 
cholangitis within the first month. However, consi­
dering only variables that could be used as predictors, 
logistic regression was repeated, excluding those two 
variables. Finally, age at surgery and type of bile duct 
atresia were shown to be significant independent pre­
dictors of jaundice improvement after HPE (Table 
2). 

Log-rank test of the 3-year and 4-year fai­
lure rates between the groups with and without early 
cholangitis showed statistically significant difference. 
(Fig. 3) However, the survival probability curves 
coalesce after the fifth post-operative year when the 
difference began to loss its significance. 

DISCUSSION 
Before the introduction of HPE (Kasai's 

operation) in 1959( lO), survival of infants with biliary 
atresia was never longer than 2 years. The operation 
gained worldwide acceptance as the only hope avai­
lable, although the results were not promising. A 
large report of short-term outcome from Juntendo 
University, Japan showed 40-59 per cent jaundice 
freeOO, whereas, series from Western institutes 
showed comparable short-term achievement at 36-
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Table 2. Result of the final model of logistic regression analysis. 

Factors Odds ratio 

Age at diagnosis 
Type of biliary atresia (Type C) 

0.30 
0.06 

Survival probability 

1.00 

0.75 

0.50 
Cholangitis 

0.25 

No cholangitis 

0.00 

0 50 

95% Confidence interval 

0.13-0.68 
0.00-0.75 

100 

P-value 

<0.01 
0.03 

150 month 

Fig. 3. Survival probability comparison between cases with and without early post-operative cholangitis. 

55 per cent(4,7,12), Of these short-term successes, 
about half survived more than ten years with their 
native livers. The rest were either rescued by hepatic 
transplantation or succumbed to progressive cirrho­
sis. 

Sixty-nine new patients with biliary atresia 
were reported in a national survey of the Association 
of Pediatric Surgery of Thailand in 2001. Based on 
this figure, not fewer than 30 cases that fail HPE will 
require transplantation each year. However, the avai­
lability of hepatic transplantation in Thailand is 
limited by economic constraints and a shortage of 
donors. The palliative role of HPE is then seen as an 
endless road and only curative outcome is warranted. 
Identification of an appropriate surgical candidate 

who has a good chance to benefit from HPE needs 
reliable pre-operative prognosticating factors. Also, 
on the other hand, early identification of a potential 
failure case is valuable for follow-up planning. 

Age at surgery was found in various series 
to have an influence on the outcome(2,6,ll). Our 
data support the importance of early operation in this 
group of patients. Our analysis showed that 'duration 
of jaundice' was also significantly correlated with 
the clearance of jaundice with almost the same likeli­
hood ratio as 'age at surgery' History of persistent 
neonatal jaundice had no significant association with 
the poor result. Recent histopathological studies have 
demonstrated a close correlation between the age of 
the patient and the degree of hepatic fibrosis( 13). How-
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ever, there was also contradictory evidence regard­
ing the association between age at surgery and long­
term survivaJ(4,5,7). 

Gross pathology of bile duct atresia is 
another factor demonstrated by the presented data to 
be associated with the outcome. All patients with 
isolated obliteration of the distal duct had long-term 
cirrhotic-free survival, with the exception of one case 
who underwent surgery at the age of nine months. 
This finding was also found in other large series(2, 14 ), 

Considering post-operative variables, the 
stool color and the initial decline of total bilirubin 
appeared to correlate well with HPE outcome. This 
is consistent with recent studies( 12) and supports the 
values of these parameters in the identification of 
cases at risk of surgical failure, which are likely to 
have cirrhosis and be lost to follow-up. 

Ascending cholangitis has a significant 
association with poor outcome. However, it remains 
debatable whether the infection itself is a negative 
factor or a result of poor bile flow. A clinical study, 
focusing on bacterial cholangitis from Taiwan reported 
a higher incidence in the group with poorer bile flow 
(8). The same study also showed significant reduc­
tion in survival probability in infants with cholan­
gitis, regardless of the operative outcome. In a com­
prehensive histopathological study from Germany, 
cholangitis was mentioned as a 'secondary influence' 
to the progression of hepatic fibrosis(9). The study 
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also found that the incidence of cholangitis was 
independent of the initial severity of hepatic patho­
logy. The presented survival probability curves be­
tween the groups with and without cholangitis coalesce 
after the sixth post-operative year. The phenomenon 
may be explained that ascending cholangitis is not 
a key determiner of long-term survival, but it does 
play a role in accelerating the severity of hepatic 
fibrosis. 

SUMMARY 
The authors reviewed the outcome of HPE 

over a thirteen-year period at Songklanagarind Hos­
pital. Age at surgery and type of biliary atresia were 
important factors predicting the result of the opera­
tion. Post-operative stool color and the initial decline 
of bilirubin level correlated well with the outcome. 
Ascending cholangitis within the first post-opera­
tive month showed a negative correlation with the 
clearance of jaundice. 
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