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[Abstract] Objective: To summarize the status of native liver survival (NLS)in the early stage after Kasai procedure (KP)in patients
with biliary atresia(BA), and to analyze the factors associated with early death or liver transplantation (D/LT) after KP. Methods: The
clinical data of children with type I BA who underwent KP at the Affiliated Children’s Hospital of Nanjing Medical University from
May 2020 to May 2024 were collected. The Kaplan-Meier survival analysis was used to summarize the characteristics of NLS after KP
at 1 year postoperatively. Univariate and multivariate Cox regression models were employed to identify associated factors for early D/LT
after KP. Results: A total of 105 children with BA who underwent KP were enrolled in the study, with a follow-up period of 12 to 60
months and a median follow-up time of 34 months. Among them, 41 cases experienced D/LT, including 35 cases of D/LT within the first
year after surgery, accounting for 85.4% of the total D/LT cases. The Kaplan-Meier survival curve estimated an average NLS time of
(38.4+2.5) months after KP, with an actual 1-year NLS rate of 66.7% and an estimated 2-year cumulative NLS rate of 59.6%. The
estimated 3-5 year cumulative survival rate was consistent with the 2-year cumulative survival rate. Univariate and multivariate Cox
regression models revealed that the preoperative liver stiffness measurement (LSM) by ultrasonography and a jaundice clearance (JC)

time exceeding 3 months postoperatively are two independent associated factors with early D/LT after the KP[HR (95%CI) : 1.031
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(1.001-1.064) , P=0.049; HR (95% CI) : 6.394 (3.141-13.015) , P < 0.001]. Among the 105 patients, 66 (62.9% ) developed
cholangitis within 3 months postoperatively, with 18 (27.27% ) developing postoperative cholangitis within the first month. A
statistically significant difference was observed in the 3-month postoperative JC rates between those with cholangitis developing within
1 month postoperatively, and those with cholangitis developing after 1 month postoperatively (50.0% vs. 77.1% , x’=4.546, P=0.033).
Conclusion: Most cases of D/LT after KP occur within the first year postoperatively, and a stable NLS state can be achieved by the
second year after KP. The preoperative LSM and postoperative JC time are independent associated factors for early D/LT after KP in
children with BA. The preoperative LSM was higher than 11.6 kPa, above Metavir F2, and the JC time was greater than 3 months would

significantly reduce the rate of early NLS. Postoperative cholangitis within the first month after KP can reduce the JC rate within three

months post-KP.
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()L, 3947 Bact DNA PR Aar ], AR 4 sl &5 SR S bif
VAT A AN s F AN 2 T e g 4
1.2.2.3 A hx 2 & ) & (liver stiffness measurement,
LSM)

LSM 72 A2 48 BY U1 AE A [5] 53 Ho 19 JH 0 v 4% %
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e AHFFEN GE Logiq E11 A1 E20 8 5 2 Wi Gk
HY LSM, $41 Tie 2% — 4 85 U 9% #1554 (two - dimen-
sional shear wave elastography, 2D-SWE) Ij ¢, 4t —
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During a 5-year follow-up, 41 children experienced D/LT, among
which 35 D/LT occurred within 1 year after the KP. No further D/LT

occurred 22 months after KP.

11055 BA )L Kasai R[5 B RRFEFRR
Figure 1 The status of NLS after KP in 105 children with BA

F(P<0.05,%1),

BERE S P < 0.1 FIFE RN £ I 25 Cox
A1 AR, 45 B BB 7R AR AT LSM {H A2 KP A Ji5 F- 34 D/LT
[ Al 57 #H 9% A1 R [HR (95% CD : 1.031 (1.001~
1.064), P=0.0491, [F] i} AR J5 JC B 8] >3 A H 72 KP
AR J5FHA D/LT B4 ST AH S 2 [HR (95%C1)=6.394
(3.141~13.015), P < 0.001, % 21,

X LSM A 1 JC I (8] 247 43 /= 73 BT o Kaplan-

Meier 2E A7 il 28 it 7145 5 o, AT LSM=11.6 kPa,
BV B 21 4E 4K Metavir 7173 2% F2 2% DL b 58 )L NLS 4%
LSM B <11.6 kPa & JL1k (Log Rank P=0.022, € 2).
JCHRIEKPARFE 1 ANH W2 NH W3 H WS
i34 H B &L NLS #4778 % 5 (Log Rank P <
0.001), B L 5 45 R 8o, JCHH R EEAR f5 14N H
W2 H W3 H IWETEE JLNLS %62 55 (Bonferroni
HEIRIE, Log Rank P345>0.05), {H3 > H WAl AL E] JC
R LNLS 2K T 1NN 2 AWM HAR
LA F JC 1 )L (Bonferroni 1 4% IE, Log Rank P #3)<
0.05, 3.
23 KPEREEXAAKL

66 11(62.9%)BA £ )LIEKP 5 34N H W R A HE
7%, ARG 14N H R AR %6 1841 (27.27%) , K
PERE>1 IR 3101, 295 T A B R 49.97% .
66 19 KP J& A HH A 2 RAE I B — 25 5 E ¥t
PEAS ARG RHAE 98 AR B 8] S R AR R BRN JC 2 ] 2%
2, AR EARKPE LN AN ERAERERE LR
3IMAICEMET I AR RAME K 1% L(50.0%
vs. 77.1%, x’=4.546, P=0.033) , 1fi KP Ji5 IH& % K AE
VIR ERAETIRUL EEBILRE 3 H IC R L E R

F1 Kasai Rjg NLS BY B [E = Cox B

Table 1  Univariate Cox regression of NLS after KP
Variable NLS(n=64) D/LT(n=41) P HR(95%CID
Weight at KP(kg, % +5) 4.63 £0.94 4.75£0.88 0.476 1.128(0.809-1.573)
Age at KP(d,x = 5) 52.22 +20.46 59.24 + 16.64 0.061 1.015€0.999-1.031)
Sex(Male/Female,n) 31/33 18/23 0.760 0.908(0.490-1.684)
CMV-IgM (Positive/Negatived, n) 10/54 11/30 0.202 0.638(0.320-1.273)
ALTLU/L, M(Pss, Prs) ] 101.0(69.5,162.8) 131.0(84.5,254.5) 0.549 1.001€0.999-1.003)
ASTLU/L; M(Pss, Prs) ] 146.0(94.8,216.5) 171.0(118.5,283.5) 0.252 1.001€0.999-1.003)
Y-GTLU/Ls M(Pas, Pss) ] 353.5(226.0,572.3) 323.0(191.5,588.0) 0.864 1.000€0.999-1.001)

Total bilirubin[ wmol/L, M(Pss, P35) ]
Direct bilirubin[ mol/L, M(Pas, Ps5) ]
APRILM(Pys, P+s)]

109.7(77.3,127.4)
1.04€0.56,1.67)

LSM[kPa, M(P,s, P:5) ] 9.1(7.2,14.3)
Cholangitis(Yes/No, n) 45/19
JC time>3 months(Yes/No,n) 9/55

135.7(109.5,161.0)

146.9(117.3,163.8) 0.714 1.001(0.996-1.003)

110.5(90.4,127.2) 0.644 1.001(0.995-1.007>
1.13€0.74,1.96) 0.424 1.081(0.893-1.307)
11.7(7.9,18.3) 0.001 1.044(1.018-1.071>
21/20 0.062 1.792(0.971-3.307)

30/11 <0.001 7.439(3.707-14.928)

F2 Kasai AR5 NLSHIZ E 2 Cox A5
Table 2 Multivariate Cox regression of NLS after KP

Variable B SE Wald P HR(95%CD
LSM 0.031 0.016 3.864 0.049 1.031(1.001-1.064)
JC time > 3 months 1.855 0.363 26.169 <0.001 6.394(3.141-13.015)
Age at KP 0.002 0.011 0.048 0.862 1.002€0.981-1.024)
Cholangitis 0.435 0.321 1.832 0.176 1.545(0.823-2.899)




546 555 3 1

* 448 - Moa E R K ¥ ¥R 20264E3 H
A o] 1.0
: : ~FO~F2(1L.SM<11.6 kPa)
0.9 F0:<9.1 kPa 0.9 F2~F4(LSM=11.6 kPa)
0.8 F1:9.1~<11.6 kPa ) 0.8 + FO~F2-censored
0.7 2P 11.6~<I5.7kPa & 74 #, -+ F2~F4-censored
5 0.6 - F4:215.7 kPa Epd
é 0'5 | -+ F0-censored é 0'5 i #
: +F1-censored ’
0.47 + F2~Fd-censored 0.47 #: Log Rank P=0.022
0.37 -+ F4-censored 0.37
0.2 0.2

0 6 12 18 24 30 36 42 48 54 60
NLS time (months)

0 6 12 18 24 30 36 42 48 54 60
NLS time(months)

A:FO and F1(9.1-11.6 kPa)had closely aligned survival curves; F2~F4(=11.6 kPa)showed a similar trend. B: Survival was significantly higher in
the <F2 group(LSM < 11.6 kPa) than in the=F2 group(LSM=11.6 kPa) (Log Rank, P < 0.05).
El2 Kasai RHILSM Metavir iR FE)L B RBFEFL R

Figure 2 Correlation between preoperative LSM Metavir pre-classification and NLS in children undergoing KP
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NLS rates were markedly higher in patients with jaundice clearance
within 1/2/3 months post-KP than in non-clearance cases by 3 months
(Bonferroni correction; Log Rank, all P < 0.05).

B3 Kasai RFEEFREESBA ZB/LBARFEFZ B
K&
Figure 3  Correlation between JC time after KP and NLS in
BA children

(65.7% vs. T4.2%, x’=0.560, P > 0.454) ; Kaplan-Meier
ar BT AR 58 R AE T IA) S R AE IRES REINLS 2 J8] 2%
R, G RIKP 5 1/ H W R AERRE 2 58 LR INLS
FEH1NHERKAEME R E )L ZE R (Log Rank P=
0.071), [F I} KP J& R 58 KAE 1 IRFIRAE 1R EL E
)L [H] NLS #2476 7 5 (Log Rank P=0.949) .
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FINLS, 5 F6 £ 39.05%, $2&7~ BA i )L KP JG {1198 17
TETHIE I NLS 06 . BEAT 7T th R B, EARBE A KP
R BIASWr it , A5 BR 5190 s o 0% 0 LT, 5
53 ELATIE E JC I H bR, (H NLS AR ANBEAR, i i
— 21 B LATY SR 7 L I R A SR B K AR A

(1) B s 0 B — IO 7T B, 5 4R AT 10 4F (1) NLS 2
N 51.3%F146.5%" . LA UL, K45 BA B LKP
J& [P NLS RF £, 3145 B 7R 0 701 5 2 22 1) i b 9
InCAeAL, I HES) LT s A B .

AHFFE R 105 1452 KP [ BA £ )L, 414 D/LT,
HorA 35 Bl R AEAR JG 159N, o5 & D/LT (1) 85.4%
FE—T05 -1 KP AR S5 73 Brdi i v, 58451 D/LT 1 47 4
RATER G VNS, FIAHE L85 R —30 A0
T JIAIE 5% 45 R R AR AIE S2 KP J5 D/LT 2 RAEER G
LA AR, A4 6 KP 5 224 H e R A
D/LT, 38 A= A7 it 26 7 A 1, AR Ji5 3~5 4F J5 NLS
5 ARG 295 NLS 25 AR — 5, (R b 8 A4 = KP
J&G 24 A NLS 2, R il 2 R JE 14E A NLS 2, 1] DLEE
1 KP J5 AR T -

32 KPEFHMD/ATA X B &

AR A I 5K R 2 R 3R Cox B A 73 47, K
LA HT LSM 1B 2 KP J& 58 D/LT (P87 A G R 2%
[F] I A 3 Chen 251 BF 78 1 LSM 5 Metavir 73 2% 2. [7]
5% B 9K 2R 5 78 AR |1 565 8 A LSM EAT T4 2 )
PR H S R D/LT 5¢ Rk AT — 20 #r, 45 R R
LSM=11.6 kPa Bl Metavir 4 2 >F2 2% , NLS W] & T
B . H BORTEF0IA N 75 M AR 2 VP Ak I s
a5 BRI T 5, C280 N BN T
A I VP AL, G HR BT U R M R, T DL
PEXE I 4 23 00 ¥ S0 VA, T V2 R T BA
LB JUR AR B DA, FE 0 A HON TR I BA 28 L
JHFRE T SEALFR B AT 527751 Metavir 73 AR 3
JHF 2 242 P PR A P 2R 47 [X 43, W) LA BE BLW M 3R
I 27 A0 AR FE 5 30 4 SR AN W A 25 38 0 A T e 7
LSM 9 3 Metavir 7 2% 2 (8] (1) ¢ RIEATO 5T,
I R — T Meta 43 AT WA 9 B 17098 68 75 581 AR B
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A A PUAR 4 H (X 4> Metavir 73 2% 31 ) FO~F2 £
F3~F4, FARUBME AR 714 20 7 29 85%F1 81%"";
Yoon ZEPWE 5NN BA AT Metavir FO~F2 Fll F3~F4
-SSP R PR R AR E 0 0 9 11.6 kPa 18,4 kPa;
Ahmad 25 "8 58I\ N BA F2 2 Al F3 2% 2T 446 (1)
XF S BT 1) i RS AR g 4 £ o ) 9 10.28 kPa Al
14.49 kPa, 1X LEHF 5T 4 7~ BY ) 35 6 75 58 ) $8 HOR I
WE T Ak o 2 2 T AH DG 1 R AT o ASHIF 5T 7E KPR R
X LSM #E4T Metavir T4 ¢, JF S 45 H 5 KPR 5
H A AR AR 0 2 TR PR 26 2R 5 3% T 285 SRR 78 KP T
XF BA LRI NLS 1A $R ALK 85, iT H TR
AT ), [ B A R T 76 KPR BT 78 20 WG KPR AR
(1) BEVE KR IR T, SR AL K4 -

AT KP ARG 3N H g S5s3I JC 5 KP 5 5
WID/LT % VM ¢ . F . 58 421 JC /& NLS [ H 2L
ISR R, KP G A g JC AR T ER AT R
™, (H KP J& 2 AJE $] JC 7] LURS T NLS, B #
T PAAf E XL2Y e Wang SV U AR S5 4 J BIIH LD
F MR BIANLS KRB N . AT 58 BRI 52
KP J5 3/ H 875 JC 5 NLS Z V) 5 4, ik 76 e 3
fih %) KP J& 19 JC B 18] 34T 20 2 20 B 5 23 0l B st
KPE1MH2MH3ANHWEERNJC &34 H U
FEARRIER JCBJLBINLS 2, RIAJE 1/MH 24
HE3AHIEF]JC 1B LR INLS R —2, (Hin 34
H WA ARIER]JC, W NLS F I & R . Kk, A0
VA B — 0 B T 34N T PN ER T R R
NLS, i H R, /3 M H N, AEZELDNH 24
Hit i34 Hik 3 JC, NLS MY, e 5 2, T REAE
RIE3MNHIEFBEMEIL, HEREIMHNK
JCIE AR m NLS, X T 7 45 vl 56 5 Bh T
SE I PR 122 i %o KP Ji 250 SR I B 1) JE B2
33 KPFAREMAKRERE XEREFHNLSZ
] % &

N TS B RPS b I E 7S b T S NS 1 =
RAFRFNKP A JG NLS 1K, 1X 5 BEAE 0 7T B A7 1
ZE5t e BEAERE SO TR A NLS B UIHHOS, f &
JUHAE S 60 d NFAR, 10 4F NLS % 45 57%, {H U S AE
AL A JE 90 d J5 AT TR, 10 45 NLS #4898 N
139%™, 1 HAN N L H AR 5 30 d 58035 45 d W4T KP
Al — P = NLS /D RS A . AT 50 K e B
KP FARERE A NLS B % R, 4347 JE A : D105 41
KP ¥ 7E B LA S 100 d N 58 1%, T3 F R4 i
55 d, AL FARER 54 d, 45 d N 5E KPP % 34 61,
7 N B 32.4%, 60 d BAN 58 RCTF AR IS 50%,

FH S AT DL, A 25 481 ) T AR A 1 A bl s -, TRtk
KA R ILT ARAER A NLS ()55 5 QAW 5Tt 15 4
W 12~60 1 H, AL FE VI 8 34 M H L, B T KP JE 7
HINLS 2347, 1 F AR SRR 1T 7 25 552 KP 5 i
I NLS™,

R 98 & KPR J5 9 I 9 KOE . 5 KPR J5
NLS % UJFH K . Khayat 7R I KP J5 & AE JHAE %
BILEARRAEME R E LA, TRESH B KM
NLS I [8] 5[] i A7 8 7L A% T KPR G 6 M H N
IEEJC LA R A IR AE 58 18 LR A IR A 5%
BLNLS R = AHFFL 61 6 NLS 41+ 45 51 A=
A 48, 41 61 D/LT 20 88 ) LA 21 41 K AR A 9%, P2
LR R R R AR R T B2 R, SRR FAE
TEZE 5, A AT BRI, AR 4R )L KP AR J5 #5347 2% V) B
Ui BT A B LTE UK EEREIR J5 , YT T BE 1A
MR 5 RIZ IR R 228, kAT IE BT, X TR
ST RURAEE, K F BactDNA B A6 ) 3% — 45
AR Aff 05 Ji 1T, BT A TR 98 0 491 8 7 80 R A, R o
X R NLS 72 A2 g0 o H A HF 58N 9 KP Ji5 NLS
2R AE 98 AR I [B)AH 5%, LR 1 B 46 A e
133 K BRI, 2™ HE 5 JC, [F AR NLS 257,
B b, AHIF 5% HELAE 2% (14 R A B[] K JC 5 NILS 2 [1]
2R RFAT E T, SR BN KPJE 1N H R R A
AR 2 LA 34N B IC R 1A A Ja kAR %
(55 LA, {HNLS SR ALA 2, AT SR IA, 55 KP J fH
7B IEIE E ST R O, KP 5 I P B4R AR 7 2
Rz figg b 7 12800 Sl S A ] e, IR R R E , DLk
FIREVT 51 B 16, B a8 7N, XA KL
L 6 JE I [A], 17 75 e 0, T 1R 1 B AN 5 5
R T, BB Gy DR 9RE T 5 50 R 2E , T B2
Wi JCs 53 A, 33 406 5 41 119 9% 0 40 AN B8 S i A 2%
VBT > W2 FR IR AR YRR 7K A PRI FE2 K], AATF
FHKPJE 14N AW RAERE % 8 )LARJE 34 H JC %
KFENA A G KA % 8L, (HdE i ARG T
AR 5 I 41 4 B A0 IR o] DLORFE T80 ASTE A%
BE, T e AN X A NLS P2 AR R . ASHIE 72 [ B R
PR RRAERES JC IANLS R Z A KR, 45 1
A3 H NI 2 RAERECS I1C R RUHNLS 6
B2 AH G, X 5 BE AR A7 TR 2 57, REAEIRGE W,
B 96 J 52 R A RTRE D 26 IE £F 4 4k, AT 5 3
NLS F [, I 5 R AE B2 , NLS A 43
MR B, 5 AR 4 e B2 R AR IR 9 003 191145 B AR AR A 2%
BITH R REFF R R R AERRE 2% 58 )L,
I35 FRAS B B A S5, T 23 J2 B AT BactDNA PRIg kS



* 450 - [T

VS PN

546 555 3 1
20263 A

W, 320 1 SRR PR 28, AR &5 IR S ) 1
LR, A B RAEIE 23945 318 %6 )
—J7 10, AHE T RE VG IR AN G AR TG 3N H N
RAEREL, 34 AR IS RAENRAE 58 11 51 ke
LR oAb AR A B AT g, R R IR 75 6 R B 51 AR Lk AT
FREHhBE VT ERER , IS B BE i S L

KP 0] #5 B &5 43 BA & )LI& 2| NLS, 11 H KP J5
D/LT 2 KAEERE 1EN, RJG 2 FRE 2 NLS £ E
R AHTE A LSM SR 5 JC I ]2 KP f& D/LT A
SAHSE R 2K, LSM=11.6 kPa. Metavir 773 2% F2 L |
JCIE] >34 H, NLS KB B B#G X FKPE3 M H W
K JC WL, HJCH A0 B NLS: KP J5
1N A PRI % 2 FIKRKP 53 M H N JC %,

AW BT A BA B LFARBF 475 100 d
DL, BRI 25 AN E T B8 s AR AR 4 s LR,
A g HH o /b, Bl U s TR AN K, 38 75 4k 4 ZBA
HI 8 LT RIS IS, 1 — 0 ] Wi Hhore 3] AR T A A
RGLs F3ok, B HTEEE TR AR KT &, TR AR R
I SEEAERE AR AT, 158 KP A J5 5307 B BT 2 o
(1) 55 LT DA R I 3R A7 RS A, ke S Vi A4 o If s FHF 12
Fii 9 S50 £ ) Wi R 3, AH 55 — D T, ] R
R AT Rl PANLS (1) 58U, $&RT3E AN FFREAE T 51, A
520 KP Ji5 51 NLS RO/ 4h S i

FER MR
FT A5 75 B TR 25 R o

Conlflict of Interests:

All authors declare no conflict of interests.

{E& SImk A AR :

WJge 1 ST RSO S o BT IR SRS s BRI 4 St AL B
5 ERAN DT > BRI s B B ST T B B A
Rl XAB

Author’ s Contributions:

CHEN Huan was responsible for data collection, data anal-
ysis, and manuscript drafting; GENG Qiming provided research
supervision; LI Wei undertook partial data collection; and LI
Changgui was in charge of study design, data analysis, and man-

uscript revision.
(S 3Lt
[1] LU X X, JIANG J Y, SHEN Z, et al. Effect of adjuvant

steroid therapy in type 3 biliary atresia: a single-center,
open - label, randomized controlled trial [J]. Ann Surg,
2023,277(6): e1200-e1207

[2] XU X G, LIANG Z J, et al. Early bile drainage improves
native liver survival in biliary atresia without cholangitis[J].
Front Pediatr, 2023, 11: 1189792

(3] RBEE, XCER, fh 5, 45, JHIE P BUE L kasai TR

[4]

[5]

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

JE SRR AE R RS R 3R S B 2 LD ). AR /N JLA
Fhk &, 2023,22(3):244-248

WY X X, LIU WY, SUN X, et al. Risk factors and progno-
sis of recurrent cholangitis after kasai in biliary atresia pa-
tients [J]. Journal of Clinical Pediatric Surgery, 2023, 22
(3):244-248

LU C G, XIE H,ZHU Z X, et al. A convenient nomogram
for predicting early death or liver transplantation after the
Kasai procedure in patients with biliary atresia[J]. Lan-
genbecks Arch Surg,2024,409(1): 30

SINGH S A, BALARAMAN K K, JOHNSON M I, et al.
The assessment and management of biliary atresia in ha-
wai’i,2009-2023[J ]. Hawaii J] Health Soc Welf, 2024, 83
(10):268-273

YANG C Z, KE M, ZHOU Y, et al. Impact of early Kasai
portoenterostomy on short-term outcomes of biliary atre-
sia: a systematic review and meta - analysis [J]. Front
Surg, 2022,9: 924506

KHAYAT A, ALAMRI A M, SAADAH O 1. Outcomes of
late Kasai portoenterostomy in biliary atresia: a single -
center experience [J1. J Int Med Res, 2021, 49 (5) :
3000605211012596

NAGI S A M, ZAKARIA H M, ELKHADRY S W, et al.
APRI and FIB-4 indices as diagnostic noninvasive scores
for prediction of severe fibrosis in patients with biliary
atresial J]. Clin Exp Hepatol, 2023, 9(3):251-264
BRITS E, BROWN S, BOTES L, et al. Aspartate amino-
transferase-to-platelet ratio index (APRi) as biomarker for
liver damage in biliary atresia (BA) : a meta-analysis[J].
J Pediatr Surg, 2025, 60(4): 162234

LYUHY,YEY Q, WANG B. FIB-4 and APRI scores for
progressive liver fibrosis diagnosis in children with biliary
atresial J 1. Front Pediatr, 2023, 11: 1286400

HAQUE M A, KARIM M B, SULTANA K, et al. Diagnos-
tic value of serum gamma glutamyl transpeptidase (GGT)
for early diagnosis of biliary atresia[J]. Mymensingh Med
1,2023,32(1):193-199

SUN S, ZHENG S, SHEN C, et al. Low gamma-glutamyl
transpeptidase levels at presentation are associated with
severity of liver illness and poor outcome in biliary atre-
sia[J]. Front Pediatr, 2022, 10: 956732

GUO Y, TANG J F, ZHANG X, et al. Comparison between
robotic - assisted Kasai portoenterostomy and open Kasai
portoenterostomy in patients with biliary atresia[J]. Surg
Endosc, 2025,39(1): 349-355

thAR R 2 S/ LANBL A G S AR 22 21 38 P Bt
Kasai AR5 IHE R 297 % IR 2022 O LT]. R/
JUMRE 2R 2022, 43(9): 769-774

Section of Hepatobiliary Surgery, Branch of Pediatric Sur-



546 55 3 1 Mr o e, BKOLEH, 2=
202643 A

T, 25 IHIE P8 Kasai AR5 - HAZE T 538 FF RS AR AR DS I R a0 [ .
M ERR AR CH AR AR, 2026, 46(3) : 444-451

- 451

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

gery, Chinese Medical Association. Expert consensus on
diagnosing and treating cholangitis after Kasai operation
for biliary atresia (2022 edition) [J]. Chinese Journal of
Pediatric Surgery, 2022,43(9):769-774

BEDOSSA P, POYNARD T. An algorithm for the grading
of activity in chronic hepatitis C.The METAVIR Coopera-
tive Study Group[J]. Hepatology, 1996,24(2): 289-293
CHEN H D, ZHOU LY, LIAO B, et al. Two-dimensional
shear wave elastography predicts liver fibrosis in jaun-
diced infants with suspected biliary atresia: a prospective
Study[]]. Korean J Radiol, 2021,22(6):959-969
DAVENPORT M, MAKIN E, ONG E G, et al. The out-
come of a centralization program in biliary atresia: twenty
years and beyond[J]. Ann Surg, 2025,281(4):608-614
WANG Z M, CHEN Y J, PENG C H, et al. Five-year na-
tive liver survival analysis in biliary atresia from a single
large Chinese center: the death/liver transplantation haz-
ard change and the importance of rapid early clearance of
jaundice[J]. J Pediatr Surg,2019,54(8): 1680-1685
AHMAD M F, SOLANKI S, KANOJIA R P, et al. Evalua-
tion of hepatic shear wave elastography to assess liver fi-
brosis in biliary atresia patients and its correlation with
liver histology and surgical outcomes: a prospective obser-
vational study[J]. Indian J Radiol Imaging, 2024, 34(4):
646-652

WANG G, CHEN H, XIE X, et al. 2D shear wave elastog-
raphy combined with age and serum biomarkers prior to
Kasai surgery predicts native liver survival of biliary atre-
sia infants[J]. J Intern Med, 2020, 288(5): 570-580
WAGNER E S, ABDELGAWAD H A H, LANDRY M, et
al. Use of shear wave elastography for the diagnosis and
follow-up of biliary atresia: a meta-analysis[J]. World J
Gastroenterol, 2022,28(32):4726-4740

YOON H, IHN K, KIM J; et al. Pre- and immediate post-
Kasai portoenterostomy shear wave elastography for pre-
dicting hepatic fibrosis and native liver outcomes in pa-

tients with biliary atresia[J]. Korean J Radiol, 2023, 24

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(5):465-475

HUKKINEN M, KEROLA A, LOHI J, et al. Treatment
policy and liver histopathology predict biliary atresia out-
comes: results after national centralization and protocol
biopsies[J]. J Am Coll Surg,2018,226(1):46-57
ZHANG Y M, WANG Q,PU S Y, et al. A novel model for
predicting the clearance of jaundice in patients with bili-
ary atresia after Kasai procedure[J]. Front Pediatr, 2022,
10: 837247

GUTIERREZ J V, JOHNSON L, DESAI K, et al. Timing
of Kasai procedure for biliary atresia: an analysis of the
pediatric national surgical quality improvement program
database[J]. J Surg Res,2024,301: 681-685

HOSHINO E, MUTO Y, SAKAI K, et al. Age at surgery
and native liver survival in biliary atresia: a systematic re-
view and meta-analysis[J]. Eur J Pediatr, 2023, 182(6):
2693-2704

LIU J, DONG R, CHEN G, et al. Risk factors and prognos-
tic effects of cholangitis after Kasai procedure in biliary
atresia patients: a retrospective clinical study[J]. J Pedi-
atr Surg, 2019, 54(12):2559-2564

GUAN X S, HE Q M, ZHONG W, et al. Long-term prophy-
lactic intravenous antibiotics after Kasai portoenterostomy
for biliary atresia do not reduce the risks of post-operative
cholangitis, a retrospective study [J]. Transl Pediatr,
2021, 10(8):2076-2082

RAMACHANDRAN P, SAFWAN M, BALAJI M S, et al.
Early cholangitis after portoenterostomy in children with
biliary atresia[J]. J Indian Assoc Pediatr Surg, 2019, 24
(3):185-188

CALINESCU A M, MADADI-SANJANI O, MACK C, et
al. Cholangitis definition and treatment after Kasai hepato-
portoenterostomy for biliary atresia: a Delphi process and
international expert panel[J]. J Clin Med, 2022, 11(3):
494

(WF5: 2025-12-15; 1881 : 2026-01-23; F A : 2026-01-26)

(ALm#t: 2 KD



