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Abstract

This study retrospectively analyzed 47 cases of liver retransplantation performed at the Organ
Transplantation Center of the Affiliated Hospital of Qingdao University from January 2013 to De-
cember 2023, accounting for 3.72% of the total liver transplantation cases during the same period.
The aim was to explore the clinical characteristics and prognostic factors. The results showed that
the main causes of liver retransplantation included biliary complications (10 cases), liver cirrhosis
of the transplanted liver (8 cases), and vascular complications (3 cases). The short-term (<90 days)
mortality rate after adult liver retransplantation in this center was 24.3%, and the overall survival
rates at 1 year, 3 years, and 5 years were 51%, 39%, and 24%, respectively. It was found that preoper-
ative MELD score, Child-Pugh score, intraoperative blood loss, cold ischemia time, plasma transfu-
sion volume, and ICU stay time were significantly associated with short-term postoperative mortal-
ity, and the differences were statistically significant. Compared with the early group (2013~2018)
and the mature group (2019~2023), the intraoperative blood loss, plasma transfusion volume, and
ICU stay time in the mature group were significantly reduced, and the differences were statistically
significant. However, there were no statistically significant differences in the short-term complica-
tion rate, short-term mortality rate, and long-term survival rate after liver retransplantation be-
tween the two groups. The study indicated that the accumulation of experience can optimize sur-
gical techniques and perioperative management, and preoperative liver function status, surgical
complexity, and coagulation function are key factors affecting prognosis. The results are consistent
with the research trends at home and abroad, suggesting that improving surgical skills and compre-
hensive management can improve the survival outcomes of patients undergoing liver retransplan-
tation.

Keywords

Liver Transplantation Surgery, Liver Retransplantation, Postoperative Complications,
Survival Analysis, Perioperative Management

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 518

B4 RS B L 20 BN 5 B AR U TR 5 O BT I 58 o BRI SCRRIRE, 72 AT IERS IS 1
S e AR e, DR % 5 DR T S B0 AR P 08 1) R A SR AT i 20% A L, SRTTT R A 7 b 2.2%~5.8%
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(1) U4E 2013 55 1 H & 2023 4 12 A T3 5 K%M 8 B B s B R AE O AT FHR R AR VR T 1 9 B8
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FEHT DI REIRAS U0 Child-Pugh 732« 2K B (model for end-stage liver disease, MELD)1F4> . FAR
WA AR g . AR JS FAE I35 55 (intensive care unit, ICU) BA I H]) . ARG ARG IERAETE
ARG AR B AR G AR5

(2) 1B AW FURTGE SR B R Ae B2 L (%5 . QYFYEC2024-473).

(3) Guil M. N SPSS24.0 Guil S # ik, THEFRIHIIIE + bl Ex 0K, ESS TR
BORLLMOML + bRUEZE(x = 0305, FRHIPAGIRAR CRge. SR &R YOR B 4 A 5MQ1, Q3)]
F7%, RH Mann-Whitney U K3, 5t T RS RA S A IBIBET 1 5 A IR 25 5041 R A —JE Logistic [
40T, 33t Kaplan-Meier 13 5 FLUIT RS UR JE AR 173, 2HIZER L, P<0.05 A2 AL
3. &R

AT 2013 41 H & 2023 4 12 A AR SESLE 47 BIFRAFREEFAR, SAG G EI A R
FAREA N 3.72% (47/1262), HANEFZIL 41 ), JLEEEQE 6 I, HANZIHA 41 Hl. INE
Fh PR 36 ], VR S H], FIERA 42.6+19.0 B . ARFE R R A B2 A
Fort, HAh U 40 B, =UHFRAE | B, B 30T B R AR A DR AL HE JE T8 R RRE 10 41,
M5 FHERAE 3 5153 A FE sk A . SR IAR . T IER Ik Ae), BERVERAEEIEE 1 B, ST R
RL 1A, ASPERE RO 1), R DhReAN A 4 ), FEMEATARREAL 8 M, R E K 3 B, SEMEME S
K5, RERER AL 1], AR R S 1], RS AT S R AT MELD V4N
22.66 +£9.91, Child-Pugh ¥F4A 8.28 + 1.55,

Table 1. The t-test analysis of risk factors associated with short-term mortality after liver retransplantation

= 1. BABERGEEARTHEXER (RIS

brifEZE
X X F P
W A7
MELD ¥43 13.346 8.729 6.361 0.016*
VA BRI (8] (min) 77.111 122.901 4.593 0.036*
R 9.986 9.646 0.001 0.975
Child-Pugh ¥4 1.669 1.553 0.000 0.997
TR ] (min) 287.637 211.03 0.32 0.575

¥E: *0.05<P<0.01; **0.01 <P<0.001; ***P<0.001,

Table 2. Mann-Whitney U test analysis of factors associated with short-term mortality after liver retransplantation

= 2. BRI BEAREEHAT X E % Mann-Whitney U 385347

HhrE bRt 22 »
BT 173 A A7
H 1fil : (ml) 2750 2000 7533.343 1943.874 <0.001***
Larakditlith=A(0)) 16.5 9.5 23.151 9.492 0.018*
% 1. 2K 5 (ml) 1490 1200 5559.283 1049.572 0.049*
ICU i BB A (h) 110 84 253.031 156.961 0.027*

¥E: *0.05<P<0.01; **0.01 <P<0.001; ***P<0.001,
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Table 3. Analysis of intraoperative data between the mature-stage and early-stage groups

3. AN R HEAR P ER SR

JRCENAH B A 2 (b e 22)

e W f ’
F A 7] (min) 231.973 225.677 0.148 0.702
TEHF i (min) 30.617 31.388 0.081 0.777
VA S5k 1ML B 8] (min) 120.767 132.746 0.005 0.945
HH 1fi & (ml) 5586.08 1929.838 6.37 0.016*
T 20 (U) 17.359 10.155 0.713 0.404
4y 13 B (ml) 4035.606 1129.364 4.453 0.042*
ICU i B8] (h) 264.456 185.267 4.825 0.038*

e w2 RIRE 1% 5% 10%) 2 F K.

Table 4. Survival curves of the early-stage and mature-stage groups analyzed by Kaplan-Meier method

3% 4. RHH 5 A Kaplan-Meier 54 77 HhZk

WE FRAS A
95% B {5 [X [H] 95% &5 X [A]
i1 i i i
TR TR TR IR
FLHAH 1371.378 349.356 686.641 2056.115 577 1180.102 28 2890
JR A, 930.159 177.934 581.409 1278.909 765 inf 230 inf
EiCZTN 1392.2 226.748 947.775 1836.626 765 1084.184 181 2890
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Figure 1. Kaplan-Meier survival curves of the early-stage and mature-stage groups

1. BHAYA SRR Kaplan-Meier 54 %

PR BHEFARL 2R, HhEiUFRmELL 27 #l, SRS KM 14 g, SFRE
£ 676.66+225.10 Z%f, FER LIS [A]3)/NF 10 4080, A EIALEAA 354.07 £129.04 4350, AR filEA
[2000 (500, 3000)] ml, #iiF£04H0M0 & 17.52 + 13.19 U, HiiE M3 #1490 (600, 1810)] ml, AJ5 ICU ¥ B4
B [EI[117 (86, 206) /NI o PR AR A8 2 R AT ACRESE 12 4, oAb R R PERSRE AT CThRE 1 1, 2EHERF
SN2 5, AR AR 2 B, IR 4 4, BRI ACRE 2 B, [IEREKGFAORE 1 6, F RS K
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FERRE 1 6 FRIR IR A 3 T HIBE T (<90 R)H A 24.3%, A5 1. 3 1 5 FFMLEAM B AEAF A 51%.
39%- 24%. S5E PRI AT S ImR SR T 208, S5 1. 42 2 fIk 3, KIL MELD iF4r. i
B AR ICU i 8 i 8] 5 B3 OO AR G RS A A e, ARGt m . HPFAR
MK SIS, Mg, ke RA BEMSNE. X ERREARIE 2 T AT AR A AT
Sy, ¥ 2013 4F 1 H & 2018 4F 12 A AR Z IR E AR EE 4 R R4, #2019 45 1 H % 2023
212 A NGBS, S5 R IZ 2 RBUSALE & . ICU ¥ B 8], ik S IR D, 25
B giitfm e M AERIIBET:. BWPEAE. BTAREH . KA ATEE R &G 27 L
Z 5. @il Kaplan-Meier A THA B BRI BEA G EFR, SRIE 4, ShlEFML, WE 1.

4. 7ig

TERB o v BE L Z PR AT ARG, BAEIT DhRe 5 0 v] ReVEORAECE, X TRt T2 M
FHTE TETRT SR GRS, 5 AT R A T AR RO ME— G 2B )T A R . EEEEES0, BT
WIRIT R A, PRI RAE B3 PAEIE A F F R, X R ETFAREOR . BIARMERS T, HXFE
FEATS TG 1 2 kiR [4]. ABFFCH, B TR TR TR AR BT RS A 25 2R (%) 3 T2 i DR 60,455 IR 1 A e AN R AR
JEAEAL . BIFFCR I, RHIE I RRE IR AL 1T e S R AR A SR i AH ¢, L AR R AR A S L B[R] A2 P RS A S5
R A REE I RRE 1 B B SERER F[5]. ARFFCINEIL, V4Bl i B2 F RS A 5 R AR T Y — M 2
AR R . DA SOk gs, B RSFHARMNS, BN A7 IS R IR e, EE I RORE R R A %R
WS, XUIE B ETFARREAR . BERAEAR. HFEARNSMOE . R EE RS, Bl
PUHE R 2GR S5 7 T B AR D G ISR 8, IETE YT 22 (1 T 0k 3 v £ 5 e SR A AL 6] -

WA SR 45, BRI EFEAREFAN K. HiE. fWiESE L2 E TR ET
R, XREFREAERE TR ARMERE, SFAE F A AL I0 E R T = [7]. 1 E Py
A ICHR S B ORI REL, YR AR MBS T BRI A S fEE A B3
SR (3] [7]. FEABEFH, SR I S AE R T MELD 143 Child-Pugh 17 77 A 235 %2
S, TEGARA R FIRAA AR R . R R E. AR5 ICU dEEEE], AR KSR
H L IR AR g I B R AR OG, X SRR O B BT AR IR SR, FARER AN AR A BB AR
o AHE T A B AR AR S ISR TR . R IOE . ARG KA R E AR B %E
S, WS Rl A ZH R L IZE 1K) Kaplan-Meier 2B 47 i 28 B A mT WL 70 AR J5 A7 75 6 i 26 v T 4,
IX PRI G AT B BRI RAE A J5 BE U I TR BRAH DG . BATT R RE G B/ B IR IF R AR R 7 1T, ERAR K
PR S B IR AR 5 R IR RO R A AR E A G T 22 A0 O, (B8R B R LA 38 £ (19 103 IR R0
PTG+ ARE B, HAEHE R B R AR AL, X AT AN TR i R A% JIH T8 R R a5 R Y
PUHEF 23R AR DG . AT 045 3 A ] N A LAt O 2 50 B 5 B U AR AR, SEE 88 B ILZHA W
EERTA IBWE RN, 2018 4EE 2021 4, BRI ASE 1| FREEERK T RTBEY
9%, {HEILEET ETHIEIA(R]. SR, EMEE S ORGSR, M 2008 FIF4E, B FHR
IH A E BB AR RS E B EZER LG E 9.

AHEF ORI MELD 1F4)+ Child-Pugh ¥F4r HIE . AU A ik &, ICU #F B a5 B
BTG RIS T BA MM, HRASH ¥ L. Hrf MELD 1¥43#l Child-Pugh PF708kis,
WIS AR 52 8 AER BT v TG OO B B, SR BERIME O B 22, 1 P OCH RS A T R T Wi o B 5220 (R R R i
TEOL, R . BHIEE @A, ARG ISR R B o AHIF0 R ) if R A R 5 R TR K
BEMR, XIEREEARESNFARGRER, BENE N RREIR AT &6 1 Mo Tk,
MELD ¥45. Child-Pugh ¥4 HiIL & BRI RS FE R AR5 0 R AR AR ) R IS0 TR AE 25 S R A
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KRG 2, X A RS VLA R PR AR AR 5 R SR T T R B R AT S AT s i Ol 5 R A I T R
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KT FAEEZ AR, HREAREA TR ST 2510 AT I, I 2 5 B i A 36 3k e
BE TR, ARFEEZHO0EEY AERE RS R TEE . R, [R5 HE LB 5o TR 2% fh
far, GG S ARG RGP SR AR AR =T, ATRE T @R EAR” X rIE
RR. EFERNE, RERSIHARP IR RE NS, Wi, iR, RN I
AR R ERTE . RIEARF OIS, WTRESREVI A R BURBE AT IOAR G EH R R, e
7 A R[12] [13] ARKWFICTH KBV, it 2 N RS mR AR &, DL R ) ok
ERRRATHEER. &5, AT ANRTLAEE RS, S8 RAMENEFERMETF R RPIIE, Tt
e AN R 0 R 2% B S IO BB AR I 7] R 285 S A R G

LG, AT A0 I AR A FAREAER AR REEWIRIRAER, BEANIER
X AR A R AT RET, BRI (RN F RIS FE P A2 BRI EAT . thAbh, R AT RV 25 05k
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