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Abstract

Background Biliary atresia (BA) is a progressive liver disease. It is the most frequent
indication for pediatric liver transplantation. Kasai portoentostomy (KPE) is used as the
first line of treatment. This study aimed to identify possible short-term outcome prognostic

factors of KPE for BA in infants.

Subjects and Methods: The study involved 30 infants with BA who underwent KPE
through 3 years from January 2021 to December 2023, then followed up for 6 months after
the operation at the Pediatric Hepatology Unit, Mansoura University children Hospital,
Egypt. According to the outcome of Kasai procedure (KP), Patients categorized into failed

and successful groups. The successful outcome was determined by the clearance of
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jaundice within 6 months after KP where total serum bilirubin < 2 mg/dl. Both groups were
compared according to demographic, perioperative clinical, laboratory, ultrasonographic

and histopathological characteristics and postoperative complications.

Results 40% of Infants had successful KPE while 60% had failed outcome. The parameters
significantly associated with successful outcome were younger age at operation (P=0.018),
lower levels of post-operative 1-month, 3-month and 6-month serum total and direct
bilirubin (p=0.001). Atretic gallbladder, marked fibrosis, small bile duct < 150pm, presence
of ductal plate malformation, severe duct proliferation and cholangitis were all significantly
associated with failed outcome (P=0.03, P=0.03 P=0.03, P=0.025, P=0.03, P=0.018)

respectively.

Conclusions Younger age, lower post-operative 1-month and 3-month serum total and
direct bilirubin levels are good predictors for the outcome of Kasai operation in BA infants.
Atretic gallbladder, marked fibrosis, small bile duct <150um, presence of ductal plate
malformation, severe duct proliferation and cholangitis were all poor predictors of Kasali

outcome.

Keywords Biliary atresia, Kasai portoenterostomy, outcome, predictors

INTRODUCTION:

Biliary atresia (BA) is a progressive bile flow that mostly presents with
fibro-obliterative cholangiopathy jaundice, dark urine and pale stools
affecting the biliary tree to various during neonatal period [1]. It can lead to
degrees and resulting in obstruction in hepatic fibrosis, end-stage liver disease
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and if untreated, this disease is uniformly
fatal in the first years of life [2]. BA
considers the most frequent indication for

liver transplantation in pediatric age [1].

BA is a rare disease with variable
incidence worldwide ranging from 1 in
5,000-10,000 in Taiwan and Japan to 1 in
15,000-20,000 in Europe and North
America [3]. Etiology of BA remains

unclear but appears to be multifactorial

[4]

The more intrusive "gold standard" intra-
operative cholangiography or liver biopsy
is typically necessary to diagnose or
totally rule out BA because there isn't a
single optimum non-invasive testing

method [5].

The definitive management of this
condition is entirely surgical, including
Kasai portoenterostomy as an initial

attempt of restoration of bile flow and

preservation of the native liver. If it fails
or cirrhosis or life-threatening
complications develop, liver transplant

may be carried out [6].

Factors known to influence the success of
KPE include early age at
surgery, experience of the surgical
centre, presence of associated
abnormalities, and anatomic and
histological appearance of the
extrahepatic biliary tree. Steroids, by
virtue of  their  anti-inflammatory
and choleretic roles, can  favourably
influence the outcome of BA. Repeated
episodes of cholangitis can adversely

affect the outcome of BA after KPE [7].

Several studies have linked
histopathological features of BA to
outcome, including the presence of ductal
plate malformation, the extent of
histologic or molecular fibrosis, hepatic

inflammation , bile duct proliferation and
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the presence of large bile ducts at the
porta hepatis, with large lumen ducts
defined as ducts with the largest lumen

diameter size of >150 um [8, 9].

PATIENTS AND METHODS:

This cohort study included infants with
BA who underwent KPE between
January 2021 to December 2023, then
they followed up for at least 6 months
after surgery. The study was conducted at
the Pediatric  Gastroentrology and
Hepatology Unit, Mansura University
Children Hospital MUCH), Egypt. This
study involved 30 Patients after exclusion
of patients with insufficient data in their

files and those who were lost to follow-

up.

All recruited cases underwent full history
taking, thorough clinical examination,

and routine investigations including

we conducted this study to determine the
factors predicting the short-term outcome

of KP.

Complete blood count, serum
electrolytes, renal and liver function tests
with special consideration for liver
function tests in our study in the form of
serum bilirubin (total and direct),
albumin, aspartate transaminase (AST),
alanine transaminase (ALT),
gammaglutamyl transpeptidase (GGT),
alkaline phosphatase ALP), prothrombin
time (PT), International normalized ratio

(INR).

Preoperative abdominal ultrasonography
(US) was done while the patient was
fasting (at least 4 hours) and after oral

feeding by expert radiologist by "Philips,
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Affiniti 50G, Minnesota, USA" device
for assessment of biliary tree , detection
of organomegaly and any associated
anomalies . US identified the biliary
atretic process by the triangular cord (TC)
sign which described as the thickness of
the echogenic anterior wall of the anterior
branch of the right portal vein just distal
to the right portal vein on a longitudinal

image and usually reported positive when

thickness >3-4 mm [10].

Several gallbladder abnormalities
associated with biliary atresia have been
reported: absence of visibility of the
gallbladder lumen, small gallbladder with
a cut-off length <15-19 mm, abnormal
shape and wall of the gallbladder and no
emptying of the gallbladder after feeding
with taking in mind that a normal

gallbladder did not rule out biliary atresia

[10].

Preoperative liver biopsy was also done
for all patients where a tru cut specimen
of optimum size was obtained and stained
with hematoxylin and eosin (H&E),
Mason-Trichrome stain, PAS-diastase
and Perls’ Prussian blue stains then
analyzed by expert pathologists before

confirming the diagnosis.

The classic histologic features of biliary
obstruction were bile duct proliferation,
bile plugs, portal or perilobular fibrosis,
and edema, with preservation of the basic
hepatic lobular architecture. Giant cell
transformation can be found in 20% to
50% of patients with BA and also ductal

plate malformation can be seen [11].

The predictive parameters evaluated to
detect their effect on outcome of Kasai
procedure were onset of jaundice,
methods for diagnosis, histopathological
findings of preoperative liver biopsy and

preoperative abdominal ultrasonographic
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findings, other congenital anomalies, age

at surgery, perioperative therapy,
postoperative treatment protocol,
development of complications

(cholangitis, portal hypertension) in the 6

months following KPE.

All patients after the operation received
intravenous  antibiotics.  Prednisolone
started on day 7 postoperative if no
evidence of infection was found for one
week at a dose of 2 mg/kg/day, followed
by gradual tapering over the next 2
weeks. All operated children received
prophylactic cyclical antibiotics including
trimethoprim/sulfamethoxazole for at
least 6 months postoperative. All children
received also ursodeoxycholic acid (dose
10-15 mg/kg/day), fat soluble vitamins

and nutritional rehabilitation.

Ethical approval:

All patients had follow up visits at 1, 3
and 6 months post-operative at GIT clinic
at MUCH for evaluation of clinical
improvement, adjustment of drug doses
and assessment of complications and

outcome of Kasai procedure.

At each visit, they underwent complete
physical examination, routinely do liver
function tests ( total and direct bilirubin,
AST, ALT, PT, INR, ALP, GGT,
Albumin) and abdominal US when

needed.

Successful outcome of Kasai operation
for biliary atresia was determined by the
clearance of jaundice within 6 months
where total serum bilirubin < 2 mg/dL
[7]. The studied cases were divided
according to the outcome into two
groups, successful group (n = 12) and

failed group (n = 18).
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All parents who agreed on participation
of their infants in the study signed an
informed consent and the study was
reviewed and approved by the Scientific
Research Ethics
Kafrelshiekh University (KFSIRB200-
236) and was performed in accordance

with the Declaration of Helsinki.

Statistical analysis:

Data analysis was performed by SPSS
software, version 26 (SPSS Inc., PASW
statistics for windows version 26.
Chicago: SPSS Inc.). Qualitative data
were described using number and percent.
Quantitative data were described using
mean = Standard deviation. Chi-Square

Results:

This study included 30 BA infants. They
were 21 (70%) males and 9 (30%)
females. They underwent Kasai operation

with - a mean age at surgery

Committee —

(x2), Fisher exact test were used to
compare qualitative data between groups
as appropriate. Mann Whitney U test (2),
was used to compare between 2 studied
groups for non-normally distributed data.
Student t-test was used to compare 2
independent  groups  for  normally
distributed data and calculating p-value.
Receiver operating characteristics curve
(ROC curve) was used to calculate
validity (sensitivity & specificity) of
continuous variables with calculation of
best cut off point. Predictive values and
accuracy are assessed using Cross
P-values <0.05  were

tabulation.

considered statistically significant.

(77.03£21.48), and range (50-127 days).

According  to  surgical  outcome,
successful operation achieved in 12
infants (40%), named as successful group,
while 18 infants (60%) had failed

operation. Comparing the preoperative
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baseline characteristics between both, age significantly ~ affect the  outcome
at time of surgery was the only parameter (P=0.018) (Table 1).
Table 1: Demographic, Clinical and basic laboratory findings according to the outcome:
Variables Success Failure p value
N=12(%) N=18(%)
Age at <60 days 6(50.0) 2(11.1)
operation >60 days 6(50.0) 16(88.9) P=0.018*
Sex Male 9(75.0) 12(66.7)
Female 3(25.0) 6(33.3)
P=0.626
Weight at operation (kg) 4.05+1.19 4.33+1.42 p=0.581
Mean +SD
Onset of jaundice (weeks) 3.25+1.96 2.56+2.12 p=0.373
AST 188.42+52.06 229+60.99 p=0.07
ALT 98.42+44.49 132.50+60.25 p=0.105
PT 12.12+0.27 12.3940.49 p=0.095
INR 1.02+0.03 1.02+0.03 p=0.541
Total bilirubin 8.45+£1.63 9.36%2.1 p=0.221
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Direct bilirubin 6.10£0.98 7.32+2.38 p=0.106
Albumin 3.83+0.45 4.01+0.37 p=0.230
GGT level 935.92+737.16 1074.17+720.41 p=0.614
ALP 341.42+112.42 379.44+89.11 p=0.311

(AST) Aspartate transaminase, (ALT) Alanine transaminase, (GGT) Gammaglutamy!

transpeptidase, (ALP) Alkaline phosphatase, (PT) Prothrombin time, (INR) International

normalized ratio, *statistically significant.

Both studied groups were comparable significantly  associated with failed
regarding pre-operative ultrasonographic outcome (P=0.03) (Table 2).
findings except atretic gallbladder was
Table 2: Ultrasound findings according to the outcome:

Variables Success Failure | p value

n=12(%) | n=18 (%)
Gall bladder | Non-visualized 2(16.7) 1(5.6) P=0.32
Normal 5(41.7) 2(11.1) P=0.052
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Contracted 3(25.0) 4(22.2) P=0.860
Small 1(8.3) 3(16.7) P=0.511
Atretic 1(8.3) 8(44.4) P=0.03*
Non-visualized CBD 2(16.7) 4(22.2) P=1.0
TC sign 1(8.3) 2(11.1) P=0.804
Hepatomegaly | -ve 8(66.7) 9(50.0) P=0.367
+ve 4(33.3) 9(50.0)
Splenomegaly | -ve 7(58.3) 10(55.6) P=0.880
+ve 5(41.7) 8(44.4)

(CBD) Common bile duct, (TC sign) Triangular cord sign, *statistically significant.

Preoperative liver biopsy was done for all proliferation were all significantly
infants. Marked hepatic fibrosis, bile duct associated with failed outcome (P=0.03),
size in remnant < 150 pum, ductal plate (P=0.03), (P=0.025), (P=0.03)
malformation and severe duct respectively (Table 3).

Table 3: Liver biopsy findings according to the outcome:

Variables Success Failure | p value

n=12(%o) n=18(%o)
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Fibrosis Mild 7(58.3) 1(5.6) P=0.001*
Moderate 4(33.3) 9(50.0) P=0.36
Marked 1(8.3) 8(44.4) P=0.03*
Giant cell transformation 5(41.7) 8(44.4) P=0.880
Bile duct size < 150pm 2(16.7) 10(55.6) P=0.03*
Ductal plate malformation 3(25.0) 12(66.7) P=0.025*
Bile plugs 11 (91.7) 15(83.3) P=0.511
Duct Mild 8(66.7) 3(16.7) P=0.005*
proliferation | Moderate 3(25.0) 7(38.9) P=0.42
Severe 1(8.3) 8(44.4) P=0.03*

*statistically significant

Post-operative laboratory findings: for serum total and direct bilirubin which

were significantly lower in the successful
Liver function tests at 1, 3 and 6 months

group than in the failed group (Table 4).
postoperative were comparable, except

Table 4: Post-operative laboratory findings according to the outcome:

Variables Success Failure p value
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n=12 n=18
Total 1 month 5.0+2.41 7.67%£1.52 p=0.001*
bilirubin 3 months 3.55+1.46 7.35+1.38 p=0.001*
6 months 0.458+0.235 4.99+1.82 p=0.001*
Direct 1 month 3.03+1.61 6.06+1.84 p=0.001*
bilirubin 3 months 0.742+1.38 5.76+1.79 p=0.001*
6 months 0.133%0.05 4.15+2.67 p=0.001*

*statistically significant

Post-operative complications:

Early complications (<6 months) after KP

occurred

in (73.3%) of cases with

cholangitis was the most common one

with percentage of (33.3%) and was

significantly

associated  with

outcome (P=0.018) (Table 5).

Table 5: post-operative complications according to the outcome:

Complications

Success

Failure

p value
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n=12(%o) n=18(%o)
Cholangitis: Total 1(8.3) 9(50.0) P=0.018*
Recurrent 1(8.3) 8(44.4) P=0.03*
(= 2 attacks)
Signs of portal 2(16.7) 7(38.9) P=0.193
hypertension

*statistically significant

Clinical performance of age and
postoperative serum bilirubin level in

predicting surgical success:

Age of 67.5 days or less was predictive of
successful ~ outcome  with  (75%)
specificity and (77.8%) sensitivity with
(95%) confidence interval (95% ClI
0.588-0.953), Area under ROC curve
(AUROC) was 0.771 (Figure 1). Also, 1-
month post-operative serum total and
direct bilirubin level had a good

performance in predicting surgical

success at a cut-oft value of <6.15mg/dl,

<4.75mg/dl with (88.9%) sensitivity and
(83.3%) specificity for both, (95% CI
0.700-1.0 and (95% CI: 0.887-1.0),
AUROC were 0.866 and 0.954

respectively (Figures 2, 3).

3-month post-operative serum total and
direct bilirubin level had a good
performance in predicting surgical
success at a cut-off value of <4.95 mg/dl,
<4.05 mg/dl with (88.9%) and (83.3%)
sensitivity and (83.3%) and (100%)

specificity, (95% CI 0.903-1.0 and (95%
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Cl: 1.0-1.0), AUROC were 0.963 and 1.0

respectively (Figures 2, 3).

6-month post-operative serum total and

direct bilirubin level had a better

success at a cut-off value of <1.75 mg/dlI,
<0.8 mg/dl with (100%) sensitivity and
(100%) specificity, (95% CI: 1.0-1.0),

AUROC were 1.0 for both (Figures 2, 3).

performance in predicting surgical
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Figure 1: Receiver operating characteristic (ROC) curve of age at surgery by days for

predicating success of Kasai procedure in treatment of biliary atresia.

Vol 31 No.8 (2024):JPTCP(33-62)

Page | 46



Prognostic Factors of Kasai Operation in Patients with Biliary Atresia

ROC Curve
10
Source of the
Curve
sm—=Total hirubn 1 month
o o 1l hirulin 3 meeth
T otol bisrubin 6 month
Refecnnce Line
E os
=
g
L F )
o4 e 10
1 -Specificity

Figure 2: ROC curve of total bilirubin at 1, 3 and 6 months after Kasai procedure in

differentiating failed and successful outcome
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Figure 3: ROC curve of direct bilirubin atl, 3 and 6 months after Kasai procedure in

differentiating failed and successful outcome.
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Discussion:

Biliary atresia is a progressive fibrosing
obstructive cholangiopathy affecting both
the extrahepatic and intrahepatic biliary

systems [12].

The definitive management of this
condition is entirely surgical; including
Kasai  portoenterostomy  with  liver

transplant may be carried out [6].

The aim of our study was to evaluate
early predictive parameters that can affect
outcome of Kasai operation which known
to be Successful after complete clearance
of jaundice (serum bilirubin < 2 mg/dl)

within 6 months of the operation [7].

Our study involved 30 cases of BA
patients  who underwent Kasali
portoentrostomy then they were followed
up for 6 months for evaluation of the

outcome of the operation and the results

were as the following: 12 cases out of 30

(40%) had successful outcome, while the

other 18 cases (60%) had failed outcome.

Our results come in agreement with many
studies that reported similar outcomes as
Chardot et al. [13] and Wildhaber et al.
[14] who reported successful outcome in
38% of cases and Sanghai et al. who

reported success rate of 41.7% [15].

Lower success rates (27%) reported by
Abdelaziz et al. [16] while Davenport et
al. showed higher success rates (55%) in

their study [17].

In our study, among demographic,
clinical and pre-operative laboratory
characteristics, the age at Kasai operation
was the only significant factor affecting
the outcome of the operation. The age
group of <60 days was mostly associated
with success of the operation while the

age group of >60 days was mostly
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associated with failed operation where 16
cases out of 22 cases had failed outcome,
while 6 cases only had successful

outcome.

These results come in agreement with
many studies that showed that the
outcome was best when infants were
operated before 60 days of age [18, 19,

20].

Traditionally, the first 60 days of life are
critical in establishing bile flow to
prevent or ameliorate liver-related

morbidity and mortality in BA patients

[5].

Wong et al. showed that performing
Kasai operation beyond the age of 60
days was not associated with a worse
outcome and that a high percentage of
patients could still achieve good bile flow
with normal bilirubin postoperatively.

Thus, they believed that until the age of

100 days, the age of the patients does not
play a significant role in determining the

success of the Kasai operation [21].

In our study, other associated congenital
anomalies were found in 40% of cases,
the most common anomaly was inguinal
hernia (13.3%), only one case (3.3%) had
polysplenia with left isomerism and it

showed successful outcome.

Khayat et al. [5] reported that 43.5% of
their cases had other associated
congenital anomalies, namely heart,
kidney or other system anomalies. One
patient had congenital anomalies
suggestive of the syndromic type of BA:
polysplenia and an absent hepatic portion

of the inferior vena cava.

In our study, regarding preoperative
laboratory findings, we found that ALT,
AST, GGT, total bilirubin (TB) and direct

bilirubin (DB) were all elevated in the
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failed group than the successful one, but

they were not statistically significant.

This came in agreement with Kumar et al.
[7] and Sanghai et al. [15] who also
reported elevated preoperative live
functions in the failed group without

statistically significant values.

Yassin et al. [22] found that the
preoperative serum level of AST was a
good outcome predictor, and it was
significantly higher in the failed group

than in the successful group.

Namasemayam et al. reported that
preoperative total bilirubin level >10
mg/dl was found to be a poor prognostic

factor [23].

A prior study reported that the total and
direct bilirubin levels reflect the degree of
cholestasis, while ALT and AST levels
reflect inflammation and damage of liver

cells with future fibrosis [24].

In our study, regarding preoperative
ultrasonographic ~ findings and the
outcome of Kasai operation, we found
that the only significant US finding was
atretic gallbladder which was found in 9
cases, 8 cases (44.4%) had failed outcome
and only one case (8.3%) had successful
outcome, so it was significantly

associated with Kasai failure (P=0.03).

Similarly, Abdel-Aziz et al. [18]
compared between US findings in their
study and the outcome of KP and
reported that gall bladder atresia was
found in 48 cases; 39 (58.2%) of cases
were in the failure group and 9 (27.3%) of
cases were in the successful group, hence
atretic gallbladder  was significantly
associated with the failed outcome.
Additionally, they found that gall bladder
contractility was statistically significant

factor affecting the outcome of BA after

surgery (P =0.003).
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In our study, liver biopsy was done for all
cases and regarding its findings, fibrosis
and bile duct proliferation were graded as
mentioned in the study by
Muthukanagarajan et al. [25] and they
were found in all cases with different
degrees, bile plugs were found in 86.7%,
giant cell transformation in 63.3%, ductal
plate malformation in 30%, and bile duct
size in biliary remnant was <150 pm in

40% of cases.

In our study, regarding degree of fibrosis,
mild fibrosis seen in 26.7% and 30% had
marked fibrosis. Nearly all cases with
mild fibrosis (7 out of 8) showed
successful outcome (58.3%), but almost
all cases (8 out of 9) of marked fibrosis
had failed outcome (44.4%), so increased
degree of fibrosis was significantly

associated with failure of KP (P=0.03).

We are in agreement with several studies

[8, 18, 25, 26, 27] that reported

significant association between increased
degree of fibrosis in liver biopsy at time
of KP and failed outcome. This may be
due to that fibrosis is considered a
progressive and an irreversible process
and it impairs flow of bile leading to
jaundice and worst outcome even after

surgery [27].

Baruah et al. [28] found that presence of
fibrosis was not significant in relation to
Kasai outcome but noted that good results
obtained with reduction of fibrosis and
progression of fibrosis was associated
with poor results. Yassin et al. [22] also
reported in their study that fibrosis had no

clinical significance.

In our study, in liver biopsy we found that
diameter of remnant bile duct <150um
was significantly associated with failed
outcome. It was found in 12 cases (40%);

10 cases (55.6%) in the failed group and 2
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cases (16.7%) in the successful group

(P=0.03).

We are in agreement with Gad et al. who
found that bile duct <150um is significant
predictor of jaundice clearance at the 6th
postoperative month [29]. Additionally,
Nguyen et al. [30] and Abdel-Aziz et al.
[18] reported that diameter of remnant
bile duct <150um was significantly

associated with the failed outcome.

Nguyen et al. [30] postulated that small
bile duct size at the ductal remnant
reflects advanced distal bile duct
destruction and obliteration with parallel
intrahepatic histopathologies of toxic bile

acid retention and hepatocyte necrosis.

In our study regarding ductal plate
malformation, it was found in 15 cases, 3
of them show successful outcome (25%)
and 12 showed failed outcome (66.7%). It
was a significant parameter toward Kasai

failure (P=0.025).

We are in agreement with
Muthukanagarajan et al. [25] who found
that the presence of DPM points to poor
prognosis which was found to be
statistically significant (p=0.0064). Other
studies reported significant association

between presence of DPM and failed

outcome [31, 32].

The persistence of ductal plate histology
DPM with bile duct fetal morphologies in
the portal tracts of BA is thought to be an
intrauterine arrest in  the normal
maturation of the fetal biliary tract, hence

leads to poor bile drainage [30].

In our study regarding duct proliferation
in liver biopsy, we found that mild degree
was mostly associated with success
(66.7%), but sever degree was
significantly associated with failure

(44.4%), (P=0.03).
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We are in agreement with
Muthukanagarajan et al. [25] who noted
that lesser the degree of bile duct
proliferation better the prognosis and
Gunadi et al. who reported that severe

bile duct proliferation is associated with

worst prognosis [8].

On the other hand, Baruah et al. [28] and
Yassin et al. [22] reported that ductular
proliferation didn't show significance

regarding Kasai outcome in their study.

In our study, we found that level of 1-
month post-operative total and direct
bilirubin was significantly lower in the
successful cases (5.0£2.41, 3.03£1.61) vs.
(7.67£1.52, 6.06x1.84) respectively in the

failed cases (p=0.001).

This comes in agreement with
Sangkhathat et al. [33] who reported that
bilirubin level at 1-month after surgery

can be used as predictors of jaundice

clearance -reflecting effective bile
drainage- and as a marker for cholangitis
and with Abdel-Aziz et al. [18] who
reported that at 1 month after surgery,
serum TB and DB were significantly
lower in the successful group (4.7 £2.8,
32+23) vs. (8425  6.1+2)

respectively in the failed group (P <

0.05).

In our study, we found also that level of
3-month post-operative total and direct
bilirubin were significantly lower in the
successful group (3.55+1.46, 0.742+1.38)
vs. (7.35+1.38, 5.76+1.79) respectively in

the failed group (p=0.001).

Similarly, Shneider et al. [34] reported
that TB <2.0 mg/dl within 3 months of
HPE may enhance early outcomes and
Celtik et al. [35] reported that bilirubin
levels of 1st and 3rd months are reliable
predictors for success of

portoenterostomy.
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Previous results come in difference with
Qisthi et al. [36] who not found
significant relation between total bilirubin
1, 3 months post-operative and outcome
of Kasai and postulated that it may due to

small sample size.

In our study regarding post-operative
complications, cholangitis was found in
33.3% of cases and this comes on
agreement with Yassin et al. [22] who
reported occurrence of cholangitis in 30%

of cases.

Lower rates (21%) reported by Redkar et
al. [20], however higher rates (59%)

reported by Ernest et al. [37].

In our study cholangitis occurred in 10
cases, among them one case (8.3%) had
successful outcome and 9 cases had failed
outcome (50%), so it was a significant

predictor of failed outcome (P=0.018).

We are in agreement with several studies
reported significant association between
occurrence of cholangitis and Kasai

failure [7, 31, 37].

In our study, recurrent cholangitis was
significantly  associated with failed

outcome (44.4%) (P=0.03).

We are in agreement with Koga et al. [38]
who reported that repeated cholangitis
causes poor post-Kasai  outcomes;
however Yassin et al. [22] reported that
repeated cholangitis was not a significant

risk factor for predicting failure of KPE.

Other studies observed that the only
significant prognostic variable predicting
KPE outcome was the occurrence of
recurrent cholangitis as bile drainage is
compromised by bacteria and
inflammation in the sclerotic bile ductules

and cholestasis leading to further liver

injury and fibrotic changes [23, 39].
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There were some limitations in our study
as it had a small sample and not all
parameters which affect Kasai operation

could be assessed.

Conclusion:

Younger age, lower post-operative 1-
month and 3-month serum total and direct
bilirubin levels are good predictors for the
outcome of Kasai operation in BA
infants.  Atretic gallbladder, marked
fibrosis, small bile duct <150um,
presence of ductal plate malformation,
severe duct proliferation and cholangitis
were all poor predictors of Kasai

outcome.
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