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Fig. 1.
population.

1° Report; report from the pediatric surgeons
who performed the Kasai operation for the

reported patients.

2° Report; report from the pediatric surgeons
who did not perform the Kasai operation for
the reported patients, but took care of them.

LT: liver transplantation
F/U: follow up

Flowchart showing group of study
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Table 1. Characteristics of Biliary Atresia Patients who Underwent the Kasai Operation

Characteristics

*

Sex
Gestational age*
Birth weight*
Age on admission’
<30d
31-60d
61-90d
91-120d
>120d
Symptoms'
Jaundice
Acholic stool
Hepatomegaly
Abdominal distension
Others
Laboratory test on admission’
Total bilirubin
Direct bilirubin
AST
ALT
r-GT
DiagnosisT
us
Hepatobiliary scan
MRCP
Liver biopsy
Fibroscan
CT
Others

M:F=1:1.46
38.8 + 1.7 weeks
3.08 £ 0.47 kg

60.1 £ 31.4 days (1-231, median 58 days)

58
162
142

25

17

94.3 %

62.1 %
7.7%
6.4 %
5%

10.1 + 3.6 mg/dL
6.7 £ 2.4 mg/dL
246.8 +204.9 IU/L
165.7 + 131.0 IU/L
553.6 + 521.9 IU/L

96.8 %
68.1 %
45.0 %
271 %
14.4 %

4.9%

4.5%

* Data from the 435 Kasai operation patients

" Data from the 404 primary reports of 435 Kasai operation patients

Hom tiFEe] oA MEZ2ZAx
ofn| =g FAto| = A FAAE HE Fo
SAW3ET5 %) HERZYUTHES F71819 (438
%) Tty e & A9 dAAA 9 H

# Roly|7he 280+ 1740190tk AT

Ae 75.0%] Aol Al Tl 8.1 %
o A  Sulfamethoxazole/Trimethoprim= A}
Lalon AT Hi Fol 77k
134.7 £ 155.3Y 0|t} 2HZO|E=E 755%
o] Bt A ARSI o FE F 76+84



Table 2. Associated Anomalies with Biliary
Atresia

Type N % (n=404)
Cardiac 28 6.9 %
Gastrointestinal 24 59%
Genitourinary 20 5.0%
Splenic (polysplenia) 7 1.7 %
Vascular 6 1.5%
Others 25 6.2 %
Total 66 16.3 %

Table 3. Characteristics of the Kasai Operation

ARE ARE3Re] 200 £263YU7F ALE-EFS
Ursodeoxycholic acid= AA ghaF2] 948 %
oA AHE-3S

B8 $E F 31526190 dkglen
HY A g% FUYIFHAE 48+28
mg/dL Itk B F AYgde 61.8 %ol
A oQlom FHa 27+2704¢ 1-21) 39
AL shoih AGES S FEHo
P Egon Fe & A7IAY FHEE

Characteristics
Age on Operation (n=426) 66.2 £ 28.7 days (10-235, Median 64 days)
<30d 32
31-600d 152 (35.7 %)
61-90d 195 (45.8 %)
91-120d 28
>120d 19

Op Cholangiogram (n=397)

Type of biliary atresia* (n=350)
I
Il
11

Liver fibrosis (n=321)
Minimal
Moderate
Severe/cirrhosis

Size of microscopic duct (n=319)
Absent
< 150 ym
> 150 ym

Type of reconstruction (n=402)
Roux-en-Y portojejunostomy
Roux-en-Y hepaticojejunostomy

Intraoperative complications (n=378)
No
Yes

210 (52.9 %)

7 (2.0 %)
29 (8.3 %)

314 (89.7 %)

89 (27.7 %)
135 (42.1 %)

97 (30.2 %)

73 (22.9 %)
133 (41.7 %)

113 (35.4 %)

401 (99.8 %)
1 (0.2%)

373 (98.7 %)
5 (1.3 %)

* |. atresia of common bile duct
II: atresia of hepatic duct
lll: atresia of bile duct at the porta hepatis
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Table 4. Postoperative Course of the Kasai Operation

Characteristics

Postop. Discharge date (n=395)

Postop. Bilirubin (n=388)
<1.2 mg/dL
1.2~2 mg/dL
2~5 mg/dL
5~10 mg/dL
>10 mg/dL

Discharge medication (n=404)
Oral antibiotics
Oral steroid
Ursodeoxycholic acid
Phenobarbital
Tocopherol
Albityl

Re-admission (n=435)
No.
Cause*
Cholangitis
Varices
Ascites
Others

Late complication(n=307)*
None
Cholangitis episode during follow up
Ascites
Varices bleeding
Nutritional problem & Growth retardation
Liver cirrhosis/failure
Others

Re-operation (n=435)
Redo-operation (Failed Kasai op.)
Anastomosis leakage
Intestinal obstruction
Postoperative bleeding
Liver biopsy/splenectomy
Biliary cyst

31.5 +26.1 days (8-173)

4.8 +2.8 mg/dL

39
24

152 (39.2 %)

154 (39.7 %)
19

292 (72.3 %)
165 (40.8 %)
376 (93.1 %)
78 (19.2 %)
70 (17.2°%)
41 (10.1 %)

269 (61.8 %)

215 (79.9 %)
55 (20.4 %)
31 (11.5 %)
43 (16.0 %)

91 (29.6 %)
171 (55.7 %)
29 (9.4 %)
26 (8.5%
10 (3.3%
9 (2.9%
14 (4.6 %

— ~— ~— ~—

14 (3.2 %)
5

_ A A WWw

* Multiple responses



Table 5. Follow-up of the Kasai Operation

Data

Postoperative follow-up period

Kasai Only
Alive
Without problem
With problem
Death
Follow up loss
Total bilirubin of alive

Without problem
With problem

LT

Interval from Kasai Op

Cause of LT*
Hyperbilirubinemia
Uncontrolled ascites
Growth retardation
Coagulation defect
Varices
Recurrent cholangitis
Others

Alive
Without problem
With problem

Death

Follow up loss

3.4+2.8 (0-10.0) years

276/435 (63.4 %)
205
124
81
18
53
1.1+ 1.9 mg/dL

0.78 £ 1.0 mg/dL
1.7 £2.7 mg/dL

159/435 (36.6 %)
1.1+1.3 (0-7.1) years

130
31
5
5
44
60
33
146
106
40

12 (7.5%)
1

* Multiple responses
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Table 6. Follow-up of Patients who Underwent Operation for Biliary Atresia before 2001

Characteristics

Total No 189
Alive 181
Death 8

Age at final follow-up (alive cases)

12.9+3.9 (0.6~27.8) yrs

<5yrs 6
5-9yrs 14
10-14 yrs 122
15-19 yrs 30
<20yrs 9
Kasai only 119 (63.0 %)
Alive 114
Without problem 67
With problem 37
unknown 10
Death 5
LT 70 (37.0 %)
Date of LT
<2000 yr 38
>2001 yr 32
Alive 65
Without problem 53
With problem 12
Unknown 2
Death 3
T 10682 ARl Ao 408> T(hrelda) o2 dgstal v gt
Sl ol 270 Sl dHit 55 2geddTor AATe] %7k

uh) AEE

Kaplan-Meier AJ&Ew4o] <]t
< 28 JHAtols & 104
929% eltem (g 4A), 104
o] dRudS s Al A9 579

AA, B, C, D, E )9 8452 sl
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Fig. 4. Patient survival rate analysis for 10 years: A) Overall survival rate after the Kasai
operation; B) Comparison of the survival rate between hospitals with a large number of
Kasai operations (Group 1) and a small number of Kasai operations (Group Il); and C)
Comparison of the survival rate among six groups, five of which being hospitals (A, B, C,
D, and E) with a large number of Kasai operations and the sixth (Group IlI) being the
remainder of the hospitals (F-R).

* Group | consists of A, B, C, D and E hospitals

f Group Il consists of F-R hospitals.
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Fig. 5. Native liver survival rate analysis for 10 years: A) Overall native liver survival rate
after the Kasai operation; B) Comparison of the native liver survival rate between hospitals
with a large number of Kasai operations (Group |) and a small number of Kasai operations
(Group 1l); and C) Comparison of the native liver survival rate among six groups, five of
which being hospitals (A, B, C, D, and E) with a large number of Kasai operations and the
sixth (Group Il) being the remainder of the hospitals (F-R).

* Group | consists of A, B, C, D and E hospitals

" Group Il consists of F-R hospitals.
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Biliary Atresia
-A Survey by the Korean Association of Pediatric Surgeons in 2011-

JT Oh, M.D,, DY Kim, M.D., SC Kim, M.D., IK Kim, M.D.,
HY Kim, M.D., H-Y Kim, M.D., SH Nam, M.D., KW Park, M.D.,
WH Park, M.D., JY Park, M.D., JM Seo, M.D.,, NH Lee, M.D.,
MD Lee, M.D., SK Lee, M.D., SC Lee, M.D., SY Chung, M.D,,
SE Jung, M.D., JH Chung, M.D., KJ Choi, M.D., SO Choi, M.D.,

SH Choi, M.D.,, YM Choi, M.D., SJ Han, M.D., J] Hong, M.D.

Korean Association of Pediatric Surgeons

The Korean Association of Pediatric Surgeons (KAPS) performed the second
nationwide survey on biliary atresia in 2011. It was a follow-up study to the first
survey, which was performed in 2001 for the retrospective analysis of biliary
atresia between 1980 and 2000. In the second survey, the authors reviewed and
analyzed the clinical data of patients who were treated for biliary atresia by the
members of KAPS from 2001 to 2010. A total of 459 patients were registered. Among
them, 435 patients primarily underwent the Kasai operation. The mean age of
patients who underwent the Kasai operation was 66.2 + 28.7 days, and 89.7% of those
patients had type III biliary atresia. Only five patients (1.4%) had complications
related to the Kasai operation. After the Kasai operation, 269 (61.8 %) of the patients
were re-admitted because of cholangitis (79.9%) and varices (20.4%). One hundred
and fifty-nine (36.6%) of the patients who underwent the Kasai operation
subsequently underwent liver transplantation. The most common cause of subsequent
liver transplantation was persistent hyperbilirubinemia. The mean interval between
the Kasai operation and liver transplantation was 1.1+1.3 years. Overall the 10-year
survival rate after the Kasai operation was 92.9% and the 10-year native liver
survival rate was 59.8%. We had 23 patients for primary liver transplantation
without the Kasai operation. The mean age patients who underwent primary liver
transplantation was 8.6 £+ 2.9 months. In summary, among the 458 Kasai-operation and
liver-transplantation patients, 373 lived, 31 died, and 54 were unavailable for follow
up. One-third of the patient who survived have had complications correlated with
biliary atresia. In comparison with the first survey, this study showed a higher
survival rate and a greater number of liver transplantation.

(J Kor Assoc Pediatr Surg 19(1):1~13), 2013.
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