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Abstract

Purpose High-dose postoperative steroid therapy after Kasai portoenterostomy is reported to improve jaundice clearance
and a strong anti-inflammatory activity might prevent fibrous tissue formation which is often observed at the porta hepatis
in revision surgery. We started steroid pulse therapy for the patients with cessation of decrease in jaundice and aimed to
evaluate the efficacy in this study.

Methods The demographics and outcomes of patients who underwent laparoscopic Kasai portoenterostomy and received
steroid pulse therapy within 2 months postoperatively between September 2014 and December 2018 were retrospectively
reviewed; the therapy was determined successful when the serum total bilirubin level decreased to or below two-thirds of
the pre-therapy level after 2 weeks. Patient data in the successful group were compared with those in the unsuccessful group.
Results Steroid pulse therapy was successful in seven of 16 patients (43.8%). The percentage of patients whose serum total
bilirubin level decreased to normal was significantly higher in the successful group at 3 months (85.7% vs. 11.1%, P=0.0028)
and after all (100% vs. 33.3%, P=0.011).

Conclusions Steroid pulse therapy was effective for some patients. Unsuccessful cases may have little chances of jaundice
clearance; revision Kasai portoenterostomy would be a good option.
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Introduction

Postoperative steroid therapy after Kasai portoenterostomy
has been widely used to provide anti-inflammatory effects
in the periductal regions to improve bile flow. Some reports
showed that high-dose steroids would improve jaundice
clearance [ 1-4]. However, we often encounter newly devel-
oped fibrous tissue covering the porta hepatis in revision
surgery with Kasai portoenterostomy [5]. Therefore, a much
stronger anti-inflammatory activity might be necessary to
prevent fibrous tissue formation in these patients. Consider-
ing the increased risk of side effects, long-term higher dose
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administration of steroids should be avoided, and steroid
pulse therapy was started only in patients, whose decrease
in jaundice level stopped in the postoperative period. In this
report, we aimed to evaluate the efficacy of steroid pulse
therapy for patients with poor jaundice reduction after a
laparoscopic Kasai portoenterostomy. To our knowledge,
only one report has evaluated postoperative steroid pulse
therapy after Kasai portoenterostomy in 1985 [6].

Patients and methods

This study was approved by the ethics committee of our
hospital (#2015-0094) and conforms to the provisions of the
Declaration of Helsinki. Since December 2013, laparoscopic
Kasai portoenterostomy has been established as the standard
surgery for biliary atresia, and all operations were performed
by or under the supervision of one qualified surgeon (H.U.)
without open conversion, and our operative technique and
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postoperative management had been well established by the
latter half of 2014. We retrospectively reviewed the demo-
graphics and outcomes of patients who underwent laparo-
scopic Kasai portoenterostomy for biliary atresia and under-
went steroid pulse therapy within 2 months postoperatively
between September 2014 and December 2018.
Laparoscopic Kasai portoenterostomy techniques were
described in our previous report [5]. All manipulations were
performed using 3-mm forceps and 5-mm microbipolar for-
ceps with five ports. The fibrous tissue in the hilar plate was
almost resected, leaving it very thin so as to not expose the
liver parenchyma. After creating a Roux-en-Y limb, end-
to-side portoenterostomy was performed laparoscopically.
From the fifth day postoperatively, prednisolone at 4 mg/
kg/day was routinely administered orally to all patients
together with ursodeoxycholic acid and fat-soluble vita-
mins, with dose tapered to 2, 1, and 0.5 mg/kg/day every
5 days (37.5 mg/kg in total). When the steady decrease in
the jaundice level stopped for a week or the jaundice level
increased, the steroid pulse therapy was initiated. The pro-
tocol for steroid pulse therapy was as follows. Methylpredni-
solone was injected intravenously at a dose of 20 mg/kg/day
for 2 days, followed by 10 mg/kg/day for 2 days and 5 mg/
kg/day for 2 days, lasting for a total of 6 days. Then, the
original protocol of oral prednisolone intake was resumed.
The steroid pulse therapy was determined successful when
the serum total bilirubin (T.bil) level decreased to or below
two-thirds of the pre-therapy level after 2 weeks. When the
steroid pulse therapy was unsuccessful, revision of laparo-
scopic Kasai portoenterostomy was an option of treatment
for the patients who had bile lakes or once had yellowish
stool after surgery [5]. Revision surgery was also an option
of treatment for all the patients who had sudden elevation

of jaundice level more than 2 months after the initial Kasai
portoenterostomy, even though they had achieved or nearly
achieved jaundice clearance. Another steroid pulse therapy
was an option of treatment for the patients who had some
decrease in jaundice level after steroid pulse therapy, or for
the patients whose serum jaundice levels were not decreased
for more than a week, but need not undertake a liver trans-
plantation at once.

Patient data in the successful steroid pulse therapy group
were compared with those in the unsuccessful steroid pulse
therapy group. The patients who had comorbid disorders,
such as portosystemic shunt and right heart failure that might
influence jaundice clearance, were excluded from this study.

Fisher’s exact test, Mann—Whitney U test, and log-rank
test were used to compare clinical data. P values <0.05 were
considered statistically significant.

Results

In total, 30 patients underwent laparoscopic Kasai portoen-
terostomy during the period and 18 patients underwent ster-
oid pulse therapy within 2 months postoperatively. Among
them, one patient had portosystemic shunt (congenital extra-
hepatic portosystemic shunt type 1) and another patient had
right heart failure due to a double outlet right ventricle; both
were excluded from this study. The demographic character-
istics of the remaining 16 patients are shown in Table 1. All
patients had type III biliary atresia, and no complication due
to steroid pulse therapy was observed.

The overview of the clinical course of the patients
who underwent steroid pulse therapy is shown in Fig. 1.
Steroid pulse therapy was successful in seven patients

Table 1 Demographic data and operative outcomes of patients who underwent steroid pulse therapy within 2 months after laparoscopic Kasai

portoenterostomy

Successful steroid pulse Unsuccessful steroid pulse P value

therapy (n="7) therapy (n=9)
Age at operation (days) Median 61 (range 29-89) Median 68 (range 28-80) 0.84
Body weight at operation (kg) 4.21 (range 2.86-5.47) 4.72 (range 2.24-5.12) 1
Male/female 3/4 5/4 1
Serum T.bil level just before surgery (mg/dl) Median 7.1 (range 2.9-14.3) Median 9.0 (range 5.5-10.0) 1
Operative time (min) Median 310 (range 291-483) Median 350 (range 249-497) 0.76
Intraoperative bleeding amount (mL) Median 14 (range 14-100) Median 24 (range 6-80) 1
Age at first steroid pulse therapy (days) Median 78 (range 49-110) Median 93 (range 51-117) 0.92
Serum T.bil level just before first steroid pulse therapy (mg/dl) Median 5.2 (range 1.8-7.7) Median 5.6 (range 2.4-10.2) 0.96
Serum AST level just before first steroid pulse therapy (IU/dl) Median 134 (range 86-345) Median 141 (range 77-198) 0.79
Serum ALT level just before first steroid pulse therapy (IU/dl) Median 156 (range 35-267) Median 102 (range 56-396) 0.27
Performed revision laparoscopic Kasai portoenterostomy 14.3% (1/7) 44.4% (4/9) 0.31

T. bil total bilirubin, AST aspartate transaminase, ALT alanine transaminase

The P value was calculated using the Mann—Whitney U test and Fisher’s exact test
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Fig. 1 Overview of the clinical course of the patients who underwent steroid pulse therapy after laparoscopic Kasai portoenterostomy

(43.8%). There was no statistical difference concerning
demographic data, operative outcomes, age at first ster-
oid pulse therapy, and serum total bilirubin, aspartate
transaminase, and alanine transaminase level just before
first steroid pulse therapy between the successful group
and unsuccessful group. Five patients underwent steroid
pulse therapy twice with more than 2 week interval. The
treatment was successful both times in one patient and
unsuccessful both times in the other four patients. Nota-
bly, in none of the patients, the treatment was successful
one time and unsuccessful the other time. The percentage
of patients with serum total bilirubin level that decreased
to the normal level according to our hospital criteria
(jaundice clearance) at 3 months postoperatively in the
successful steroid pulse therapy group was significantly
higher than that in the unsuccessful group [85.7% (6/7)
vs. 11.1% (1/9), P=0.0028] (Table 2). The proportion of
patients who eventually achieved jaundice clearance was
also significantly higher in the successful steroid pulse

therapy group than in the unsuccessful group [100% (7/7)
vs. 33.3% (3/9), P=0.011]. Remarkably, all three patients
who eventually achieved jaundice clearance in the unsuc-
cessful steroid pulse therapy group underwent revision
Kasai portoenterostomy. Among the patients who under-
went laparoscopic Kasai portoenterostomy more than a
year ago, the native liver survival rate at 1 year was 83.3%
(5/6) and 25% (2/8) in the successful and unsuccessful
steroid pulse therapy groups, respectively (P =0.10). The
only patient who needed liver transplantation within a
year in the successful steroid pulse therapy group under-
went steroid pulse therapy twice and revision laparoscopic
Kasai portoenterostomy before achieving jaundice clear-
ance. The Kaplan—Meier curve for native liver survival is
shown in Fig. 2. The period of native liver survival after
the initial Kasai portoenterostomy was longer in the suc-
cessful steroid pulse therapy group than in the unsuccess-
ful group although without significance in the log-rank
test (P=0.066).

Table 2 Jaundice clearance in
patients who underwent steroid
pulse therapy within 2 months

after laparoscopic Kasai
portoenterostomy

Successful steroid Unsuccessful steroid P value
pulse therapy (n=7)  pulse therapy (n=9)
Patients with jaundice clearance at 3 months 85.7% (6/7) 11.1% (1/9) 0.0028
after initial surgery (%)
Patients with eventual jaundice clearance (%) 100% (7/7) 33.3% (3/9) 0.011

The P value was calculated using the Fisher’s exact test
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Fig.2 Kaplan—-Meier curves for survival with a native liver. Patients
with successful steroid pulse therapy (n="7) and unsuccessful steroid
pulse therapy (n=9) were compared

Discussion

Postoperative steroid pulse therapy after Kasai portoenter-
ostomy remains controversial, and some authors report that
it improves short-term jaundice clearance only and does not
improve native liver survival [7, 8]. However, a prospective
study also showed that high-dosage starting from 5 mg/kg/
day (75 mg/kg in total) of oral prednisolone would improve
the estimated native liver survival compared to that with low
dose (37 mg/kg in total) or placebo [1]. Thus, we speculate
that most previously published studies that did not recom-
mend postoperative steroid therapy might have used low-
dose therapy.

Several mechanisms have been suggested for the efficacy
of steroid therapy after portoenterostomy, including the
choleretic [9, 10] and anti-inflammatory effects [6, 11]. Con-
cerning the anti-inflammatory effects, steroids are expected
to play three different roles, namely, anti-edema effect
around the thin bile duct regions to improve bile flow, ame-
liorating the inflammatory surge after surgery, and immu-
nosuppression. First, some clinicians even use intravenous
administration of steroids right after the surgery due to its
anti-edema effect [12], although this practice is not common
because of the possibility of anastomotic leakage. We also
expect the effects of steroids in terms of reducing the tissue
collagen content useful after the dilatation of esophageal
stricture [13]. Similarly, steroids might prevent fibrous tis-
sue formation on the porta hepatis. Second, it was reported
that a marked inflammatory surge in serum cytokines and
adhesion molecules after Kasai portoenterostomy was
observed [14] and steroids are expected to ameliorate the
detrimental effect. Third, autoimmune liver disease-related
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autoantibodies, especially anti-neutrophil cytoplasmic anti-
body (ANCA), have been reported to be higher in patients
with biliary atresia, which might cause cholangitis postop-
eratively [15].

As reported by Karrer and Lilly, the anti-inflammatory
response of steroids is accelerated by a sudden high dose of
steroids, an effect that persists beyond the period of elevated
plasma steroid levels [6, 16]. They used intravenous admin-
istration of 10 mg/kg methylprednisolone initially, reducing
the daily dose by half, and discontinued by the fourth to
seventh day, which was similar to our steroid pulse therapy
protocol.

In this report, we showed that steroid pulse therapy is
effective for some patients in whom the steady decrease in
jaundice level stopped for a week or in those with increased
jaundice level. Remarkably, all patients in whom the therapy
was effective eventually achieved jaundice clearance, and the
proportion of such patients was significantly higher than that
of patients with unsuccessful steroid pulse therapy. There-
fore, patients who underwent unsuccessful steroid therapy
might have minimal chances of jaundice clearance with con-
servative treatment, and revision of Kasai portoenterostomy
should be considered in such cases [17]. Thus, the efficacy of
the steroid pulse therapy could anticipate to some extent the
prognosis of patients who experienced cessation of jaundice-
level decrease during the postoperative course. Although we
did not notice any side effects of steroid pulse therapy in this
series, some reports have shown gastrointestinal bleeding,
infection, and poor growth [7, 18]. Therefore, this therapy
should be limited to patients with cessation of jaundice-level
decrease.

Our study had some limitations, including a short follow-
up period, small number of patients, and the fact that it was
a non-randomized study. A randomized controlled trial with
longer follow-up is necessary to demonstrate the effects of
steroid pulse therapy on patients with poor reduction of
jaundice after laparoscopic Kasai portoenterostomy.

Conclusion

Steroid pulse therapy was effective for some patients who
had cessation of jaundice-level decrease during the postop-
erative course. Moreover, patients who underwent an unsuc-
cessful steroid therapy might have little chance of jaundice
clearance with conservative treatment; therefore, revision
Kasai portoenterostomy should be considered.
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