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[ Abstract] Objective To explore the risk factors of cholangitis after Kasai procedure for BA children.
Methods Retrospective analysis of clinical data of 109 infants undergoing Kasai surgery for BA admitted to
Xi’an Jiaotong University Affiliated Children’s Hospital from January 2018 to September 2020. Collect and re-
cord gender, operative age[ <60 d.60 ~90 d(60 d) =90 d],operating age, preoperative weight, cardiovascu-
lar malformations , Epstein-Barr virus infection, CMV infection, preoperative liver elastic modulus, preoperative
liver function indexes| total bilirubin( TBIL) ,direct bilirubin( DBIL) , Aspartate aminotransferase ( AST) , ala-
nine aminotransferase ( ALT) ,alkaline phosphatase ( ALP) , Glutamate transpeptidase ( GGT) , total bile acid
(TBA) ,albumin ( ALB) ,total cholesterol (TC) ], operation duration, postoperative fasting time , postoperative
hospital stay, postoperative hormone dosing, cleamace of jaundice within 6 months and occurrence of cholangi-
tis. According to whether or not cholangitis occurred postoperatively, they were divided into two groups of
cholangitis and non-cholangitis. Chi-square test or non-parametric test was utilized for univariate analysis and
logistic regression for multivariate analysis. Results Among the 109 children,7 (7/109,6.4% ) cases had
complete jaundice clearance within 1 month after operation,41(41/109,37. 6% )cases had complete jaundice
clearance within 3 months,and 53(53/109,48.6% ) cases had complete jaundice clearance within 6 months;
During the follow-up period , there were 71(71/109,65. 1% ) cases of cholangitis,51(51/109,46.8% ) cases of
cholangitis occurred within 3 months postoperatively,60(60/109,55.0% ) cases of cholangitis occurred within
6 months postoperatively; 34 (34/71,47.9% ) cases of early cholangitis ,40(34/71,56.3% ) cases of recur-
rent cholangitis. There was no slatistically significant difference in liver function( TBIL ,DBIL ALT ,AST (ALP
GGT . TBA \TC ,ALB) between the two groups before operation( P >0.05). There were no statistically signifi-
cant differences between the cholangitis group and non-cholangitis group in male and female { [ 64.7% (33/
51)wvs. 65.5% (38/58) ] .[35.3% (18/51)wvs. 34.5% (20/58) ]| , preoperative weight[4.54(4.03 5.00) kg
vs. 4.50(3.90 4. 54) kg ], cardiovascular malformation | [ 63. 6% (42/66) vs. 67. 4% (29/43) ] .[ 36.4%
(24/66) vs.32.6% (14/43) ]! ,elastic modulus of the right lobe of liver examined by preoperative color ultra-
sound[ 12.80(10.50 ~ 15.60)kPa vs. 10.70(8.70 ~ 14.70) kPa ] , preoperative EBV infection { [ 62. 7% (47/
75) vs.75.0% (3/4) 1.[37.3% (28/75) vs.25.0% (1/4) ]} ,surgical duration[ (3.42(2.92 ~3.70)h vs.
3.24(2.90 ~3.75)h] ,postoperative fasting duration[ 3. 00(3.00 ~3.29)d vs.3.00(3.00 ~4.00)d], post-
operative hormone use or not{ [ 54.8% (17/31) wvs. 69.2% (54/78) 1 .[ 45.2% (14/31) wvs. 30. 8% (24/
78) 11, hospitalization duration [23.00(18.00 ~27.00)d vs.24.00(20.00 ~28.00)d], (P >0.05). The age
of operation between the two groups was statistically significant [ 60% (39/65) wvs. 80.6% (29/36) vs.37.5%
(3/8) 40% (26/65) vs. 19.4% (7/36) vs. 62.5% (5/8),%x* =7.215,P =0.027) ] ; The incidence of
cholangitis in children with CMV infection before surgery was significantly lower than that in children without
CMYV infection before surgery [ 50% (13/26) vs.74.1% (40/54) , x> =4.549,P =0.033] ,and the difference
was statistically significant; The incidence of cholangitis in children with jaundice clearnace was significantly
lower than that in children without jaundice clearnace within 6 months after surgery [ 50. 9% (27/53) wvs.
78.6% (44/56) , (X2 =9.153,P =0.002 ] ,and the difference was statistically significant; Multivariate Logistic
regression analysis showed the age of surgery( OR =2.764,95% CI:1.017 =7.515,P <0.05) ,and whether the
jaundice clearance within 6 months( OR =0. 283,95% CI.0. 123 — 0. 653, P <0.05) after operation are the
risk factors that affect the occurrence of cholangitis after BA. Conclusions Operative age (60 ~90 d) and
jaundice not clearance within 6 months after Kasai procedure are risk factors for cholangitis; Appropriate opera-
tive timing and early jaundice clearance may lower the incidence of cholangitis in BA children.
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Table 1 Univariate analysis of cholangitis post-Kasai

PERLHI(%) ] SMERELI(%) ] CMV R FI(%) ] EBJREEGG1(%) ] BRMMIH(%)] SR 6% ) ]

il
L ks = B = o b 7 P 75 P 1w
JIHAE 4 21 33 38 42 29 13 40 47 3 17 54 27 44
(n=71) (64.7) (65.5) (63.6) (67.4) (50.0) (74.1) (62.7) (75.0) (54.8) (69.2) (50.9) (78.6)
BIHliCES/ ¥ 18 20 24 14 13 14 28 1 14 24 26 12
(n=38) (35.3) (34.5) (36.4) (32.6) (50.0) (25.9) (37.3) (25.0) (45.2) (30.8) (49.1) (21.4)
/7t x> =0.008 x> =0.166 X’ =4.549 x> =0.249 X' =2.023 X' =9.153
P 0.929 0.684 0.033 1.000 0.155 0.002
g HRIRNOO) gm R FAMK RRBRK BT K
= M k M h] M dl M dl M
<60d 60~90d =90d [ (leQ})s g] [M(QI,OB),I(P‘&.] [ (01;03)9 } [ (01703)9 } [ (QnQ;)y } [ (01903)‘”1}
JIRA% 4 21 39 29 3 4.54 12.80 3.42 3.00 23.00 12.00
(n=71) (60.0) (80.6) (37.5) (4.03,5.00) (10.50,15.60) (2.92,3.70)  (3.00,3.29) (18.00,27.00)  (7.00,22.00)
e R4 26 7 5 4.50 10.70 3.24 3.00 24.00 17.50
(n=38) (40.0) (19.4) (62.5) (3.90,4.54)  (8.70,14.70)  (2.90,3.75)  (3.00,4.00) (20.00,28.00)  (9.75,24.00)
X/ 7 (4 X =7.215 Z=-1.517 Z=-0.656 Z=-0.646 Z=-1.423 Z=-1.259 Z=-1.382
Py 0.027 0.129 0.512 0.518 0.155 0.208 0.167

160 ~90 d £H15 <60 d HLAHYE R ":60 ~90 d 15 >90 d BYZE SR, HHRIR 60 ~90 d £H (R4S 4 2k R s EBV.EB Jii; CMV. 541
g B

R2 PIIIHEM B Kasai TG EILARBIATIHREXS L4 [ M(Q,,05) ]

Table 2  Preoperative liver function analysis of two groups post-Kasai[ M(Q,,Q,) ]

3R TBIL( wmol/L) IBIL( pumol/L) AST(U/L) ALT(U/L) ALP(U/L)
JIHAE 4 20 222.60 143.75 188.00 123.00 546. 00
(n=71) (185.90,261.20) (118.60,159.30) (122.00,214.00) (63.00,163.00) (434.00,618.00)
eGSR A 222.15 143.23 212.71 133.44 548.61
(n=38) (185.38,274.18) (109.10,161.15) (128.00,247.75) (80.75,182.00) (410.25,608.00)
7l -0.006 -0.019 ~-1.111 -0.850 -0.029
P14 0.995 0.985 0.267 0.396 0.977
i GGT(U/L) TBA(U/L) ALB(U/L) TC( mmol/L)
JIRAE 4 20 395.80 165.81 38.71 4.42
(n=71) (237.00,739.00) (126.56,217.31) (37.20,40.30) (3.71,5.13)
AR R 475.70 157.34 38.61 4.89
(n=38) (224.18,833.50) (121.54,174.49) (36.70,39.75) (4.02,5.91)
A -0.127 -0.578 -0.958 ~1.219
Py 0.899 0.564 0.338 0.223

i TBIL: BJHZTE; DBIL: H3EHL R, ALT AN L% ; AST. 5 546 20l ; ALP: GBS IR ; GGT . 7 S MEALHE IR ; TBA: BHTT
i ALB: (I8 ; TC . S JH[E

R3 PIIIHE M B Kasai TGRS 5 BLBR A AR 0L B (% ) ]
Table 3 Missing data analysis of cholangitis post-Kasai[ n(% ) ]

s EBV CMV JHF 3P A
ER TR Kty ER Kt ER TR Kty
M4 %41 (n=71) 18(25.4) 53(74.6) 21(29.6) 50(70.4) 42(59.2) 29(40.8)
RN S (n =38) 11(28.9) 27(71.1) 9(23.7) 29(76.3) 23(60.5) 15(39.5)
X 1 0.164 0.014 0.019
PH 0.820 0.907 1.000

 EBVEBG#E; CMV: H 41l
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Table 4 Logistic regression analysis of risk factors for cholangitis post-Kasai

At B fif SEff  Waldy 5 dffi P OR (i OR {f 95% C1
TR RR

FAREHE(d)

<60 0.000 1.000

60 ~90 1.017 0.510 3.972 I 0.046 2.764 1.017 7.515

=90 ~1.024 0.814 1.583 1 0.208 0.359 0.073 1.770
EICIEREBIEY

7 0.000 1.000

2 ~1.296 0. 443 8.543 1 0.003 0.274 0.115 0.653

Wh 1.107 0.369 8.995 | 0.003 3.026
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Hif#% 60 ~90 d( 7 60 d) 4l ILIABEE R & A% TCHH
255, — 5 T A] e 2 A FRET H g 0Kk, I IR
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N, BN BRI A 4R 5 55— 5 T . AT g
SRS TR AR H =90 d (55 BB 0 5.

GGT F= %L by JHF I A0 JH I8 7 A=, 76 JH- 0 2 48 5
FE L RS T R, SRS BA Rl SRR AR
A WIS B PR R AE 4 GCT /K F-W] Bt o
AR TG A A6 A A9 JHE e A 30 2ok B D) 9 58 1 AR
FEAR S 2 A A A, AT %00, a2 & o PE A
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TERRIE S R L FRATTR A B AT S A AT
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HHTE—EREH2ER"

BA 5B TG CMV EBV JRYLAFAEA e, H
HE CMV YL R % Y] A SCRRRGE , R
CMV 2 fil & A S LI , A= A0 I 44 e 1 ] st 4= A0 iR
R, S B RAE e A T

AL AR RS R, A MV R
B IR B2 ; Zhao 251 WFSEIN N 4 9T B 240 L
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WFAEAE o 22, RE i s B 7 T 9 A1 I B IR
40 3 2o 0LV T E AT B T R B ik
1 B JFF PR, S F) REL 5 3 4 240 B I ) 2 A 9
DA R, T R MELAE 48 % 2, 0E T 5% 0 8 JL 950
JG o BB, ARG B IGEIE 515 R T80
LIRS 58 149 % 2 5 (HAL A BRI BB BE 5
Vi S 5 R RS 4, 33 TT BE e PRl TR EE A AR5
A B ) A1 75 T 1 ) EL T O B R R T I T 4 T
PRI, TS R SO MR 17

WA PEIERE 430 SIS B b 48 e
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IR R PR A A AR 5 S T B A A L
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LRI (2022 fR) J5 58, R I ki 132 328 9850 12 1Y
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