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[ Abstract] In recent years, with the development of organ preservation, surgical techniques, perioperative
management and immunosuppression regimens, the success rate of liver transplantation and survival rate of the recipients
have been significantly enhanced. Liver transplantation has become the optimal treatment for patients with end-stage liver
disease. However, biliary complications still commonly occur after liver transplantation, especially biliary anastomotic
stricture. Severe biliary anastomotic stricture will not only increase the cost of treatment, but also lead to graft loss and
even affect the survival rate of recipients. Therefore, timely diagnosis and treatment of biliary anastomotic stricture play a
significant role in improving the survival rate of liver transplant recipients. In this article, the risk factors, clinical
symptoms, diagnosis and treatment of biliary anastomotic stricture after liver transplantation were reviewed, aiming to
provide novel ideas for the research, diagnosis and treatment of biliary anastomotic stricture after liver transplantation, and
further enhance clinical efficacy of liver transplantation and the quality of life of recipients.

[ Key words ] Liver transplantation; Biliary complication; Biliary anastomotic stricture; Bile leakage; Endoscopic
retrograde cholangiopancreatography; Percutaneous transhepatic cholangiography; Stent implantation; Magnetic

compression anastomosis

DOL: 10.3969/j.issn.1674-7445.2023240

FEEWH . ER DA @ERES T ERH R BETIHE (WA2021RW26) 5 JI|JEEE LB E ERRIT L BRI E (2021YS004)

fE# RN 637000 PUIFEFE, NACBE2AEkE EGATIEANEE GO 256k 28057 . FITAR) 5 JIdGEE#Be PR B e i o Bir
(ZHIAR)

YEETIAr: HEZR (ORCID 0009-0007-6945-4114 ) , fi-HBF5EA:, WF5ET7 a1 I ROEMESE% , Email: 847071659@qq.com

WIEMEHE : 2244 (ORCID 0000-0002-1923-1787 ) , #H ¥z, WA SIH, FAREIN, 5507 M0 RGHESR, Email:
lijingdong358@126.com


https://doi.org/10.3969/j.issn.1674-7445.2023240
https://doi.org/10.3969/j.issn.1674-7445.2023240
https://doi.org/10.3969/j.issn.1674-7445.2023240
mailto:847071659@qq.com
mailto:lijingdong358@126.com

<208 - EBH

LAARE

1963 4 Starzl ZHAZ I 5E M T E BIHFEHE, Wik
T ZFARENLE PR, ESERE. F
AREAR . ARG WA S e il oy 2550 R R, i
BHZERGEARA B S, HiFBEC son 2
R A a7 7 X (HAR S IR IE I & AE Y
By AT ok R — A~ n) i, Hodh 2y 50% b IR E Bk
75, Hp DURTEY) & O 5ok # WP, IR w) &
FUReAE 5 SUCHWIA T 1 em DANBIBEAS , SSBRM
WEK, R LEE Ay, TR RS T
o B, XFARBEYIA OB Sy BN
HEE, RO G IRE WA 1B 19 fa 6
| IGARER A2 P A R it R ik AT 23k, AR
PRI T ARSI L2 H ARG A RS %

1 fedpb ik Ed kA&

1.1 FEEMEEAR

R HIREE R T, ARIMVAAR. 4867
Ko BRI LT ARN X IEY) & DA 1 kR
LSSl Wi Y Eepa e s ki ER e )
4. Roux-en-Y HaWI& . IHIEWIA . T8 MW
G4, REARRIARI WA FPeZE A5 08 i I i 2 X
S, AB E TS TR i AV, RO R
TR A S mEESM, RS ITE RAERR
ST R R AR, i T AR R R M I R R AR FR
MRS FEJLE MR A T, i TR A0 22 o IR E P
81, Roux-en-Y JHAWIG WA B S, Prieto 557 5%
WoR, FESRAL RS A 43 iR T IR W & Rl v )
G, PR IREY) G OB kAR 2ZE R TG R
o Bslami ™ W5 R, SRHRE B & AR,
NRIEW) & DB kAR F g2 L S8R MJT
K ELITNRIMEES | LB M RIWr 4 & e 248
4o Saxena S WS, 556 BIHASAE AR I
Wi, w6 T a0 R AESAE G (88 4] ) il Wt
B (468 ) , A KRIMNPAVI G B R AR 2%
SR EE N, (s s HAREHEN . Hapt
MR . IRIEW) G AL RS H T JChniE, AR
] i 43 M 311 83, 43 il 4 R AS AT W fi 4 2k
(173 7)) Fmrmgfiesgs (138 ) , Z5H kMg
WEELAEARIG 1 A H WS RANEY) & D%, TiiA]
W EERAEAR G 1N H IG5 R AEEY) & HRAE!,
JIFLE R e A B RE A W 1 sk L i A L Im
Lopae e IR E M EAR Ram s X EZ, (HE

T2 AR5 T X W) & A 52 T
12 ZELRAREERTS

LK ARWI AR ( model for end-stage liver
disease, MELD ) PP/ 2R B MAHLIER | HE A
Jii i B [ PR bR #EfE L ( prothrombin time
international normalized ratio, PT-INR ) . IfiLi&ELEF M
SRR R R HEA T PE5), PEor B FOR B, i
W RS FRERIC 24588 1Tz R M, AT
DA RS A S Re 20 20 1 R 3 AN A e, kg
HFEALHF. Dumortier 251 X} 783 il S & E4T
1B 5B, 455 Wos 8w 1Y) MELD #4322 IR W) &
FUpeZs SR ZEfa b I 28, T RE 2 DR A ™ 2 1 s
o5 RIEY) A D%
1.3 BEEGRIN

JIELTE (4 i AR A3 R U T IS, 32 R A fie )
S AR P IEAEARE S (6] ) i A AT S 5T 5
WU, BN, S KA e IRE W) & 1k
RS fE P R R O, kAT AR 5 AT B S S IR
HBRINAT S Chikkala 2517 JEAT T —BATAETERT S,
TEAT RS R 430 45 52 8 IV 2e sl Bk w6 U Sl ik
TG, 2R I 22 Bl Tk A e S IR P A8 e A %
B, ATRESE PR 22 S kv G 28 0 10 AE X AT
MM AEE TR R o PRI, IREE S nT fE 2 i s E )
G HPE R E R
14 fB i

MR Z) kA= FERTEW) & AL, Hok AT e IR TE
WIAEAR . R A S AT A PRAESE ARG . IR AN
ARG I A, RIFH R ARTE W) & FZE )
fER R, JHE AT RS 5 DR TR AR AE T 4Edl, M
M — A FEEY) A Dzl
15 H

Fr ER RSN, WIRE IR AR A HA AR OGP %
1) RS A Ak 2 5 IHE W & DS A G ) R Al
HIRERD, ATRg R E SRR 2, it
G, IWNMTFBEOHEY G A% (2) BRI AsPE
(=30% ) $&im THREY& DA RetE", Bl
AR AT BRI T I 4 IO i DA T BOIE sl
— G T IHEW S DR (3) BBARE IR
WaAPE¥M (post transplant lymphoproliferative
disease, PTLD ) , [RIFaye il 5] e bk O 184 A= i i,
M BOUHE W& DAY (4) WA
(living donor liver transplantation, LDLT ) A9fHiE I



5521

ERS . ARG LAY & DR 127 3E R 299 -

KAE KA RIE RIS ( deceased donor liver
transplantation , DDLT ) 4 2~3 501, [
LDLT P AHIEM) & PR B WO (5) vkl v
i) (cold ischemia time, CIT) , 5%/~ CIT ik
SEARE WA DU s A B R P, AT RE S - P
TG (6) ZPEHE RN, AIReER b2k
HETF S0 23 BECAAE A F-40 55 IS R 4, AT
SEALEY & DA R A= S,

2 R AR E WG RIEIR

JEE W) B2 )l RAEAR 0] al REANIT R, R
RIAT R (EER ML RT R ) 86214
SR AT PP, (AT RE S B DRI . B AR
e G B PEAFREIR , A DRAR I B m] e R O A
2 WORLAEFIRPREPEY, Hesh, RHIEMI A b ]
RES DA SO e G, AT 5k, #E—P 4
FHFOIRE, B EUTEAL, BRI T REN A A
ST | LR

3 e akE Y

A 52 35 WRE IR SARAE I E AN BEAE 2 B I W)
B HRAERIbRE, T EEEE G S A AN S HAU AR oA
Ao S AR AR ORI (i LR T
W), HEEHA . CT. MRI. ®3H4R AR 4 g
% ( magnetic resonance cholangiopancreatography,
MRCP) . WEMITHRALE & A (endoscopic
retrograde cholangiopancreatography, ERCP ) (£t i
ZERIFIHE & R (percutaneous transhepatic
cholangiography, PTC ) JMP¥EAlHIE R 48 0] fE 2 i il
AR, GBS A — AN T 2 0% 2H 2
RrAr 2, AR BT B0 AT 25 B AT I 2 6 20
gk, wRUWEERIIF AR AR AR 5K K i)
HEAEHE A

TEARRAVER A, ISt Tea] . 25,
TSR RO TR P IR A, BEREVIL K
PR AP 5k, AT SE 2 A W) G FRAER, (HAH
BT HA AR A, B 228U K2R
Wi, PRI S B BE PR R, 5 St — DA A
P CT X 78 19 R 5022 0F Bk AR, Brid
ABCEAEM I DU B F KA, T MRI A MRCP
HRRETE M R B R ST, DIRERS 2 5 s R W) & 1
AP, R IR IR A A5 7 Tl MRCP AT BRI

P, HHFE LI MRCP FIE 72 WA AR S
JIHTE I RE TR 285 51 R 100% FT 66%17, X F W]
i F MRCP k5 IHGE W) & D28 B e, (R )R
F| MRCP WG 5t 58, nlRE AR R IR A ks A )5
5 k.

MR A TS A, HSRE K45 R X
1o B R BE B A AEAE RS, R R A PR R A i0F— 25 B
T, ERCP fEN—FM AMEARAE, @t Ay E 4R
B, MTHAOEZ T BB NENEN, e
Vater a7 854 5 18 55770 2 A0S UEAT 3 52 M it X6 A
WA DA A TS W, (6T 07 B 45 = (0 IR A IS sk
R, 1€ ERCP JLaih I FIRE B3 A8 B 7l L
WS, BT A/ N IR S WO i s, IR HL3R
FH R R FH#RE T ERCP, [RIFERY, #£ ERCP J:Al
AR P R, R RS B I et
W& DA SATIZIE, NGRS T HEGHE ], B4
= TIZWCR . {H ERCP JRRAR R A0 & A, T
DL b AR e AR e R . Y IOl N B R A
BF, CRERA PTC, fEMA L CT 5145l 2Rl 4
28 R RRZEHE AN ARAE, P S a5 300 28 A kA T
TR, BT W s IR TE RS (RO OB . WFgE
Bl PTC X HAE 1 B/~ L+ ERCP #1 MRCP™, [H it
PTC W45 5 RBNBIEW) & M7, {H PTC A3 KM
BIGIFNRS: , I L — A ARk

4 Jeis oAk E W s ST

AHIEW) & AR BIRTT C 22 i i 220 T ARG T I8
W IREBNRYT , Hoh ERCP /EMIAIT IS, 15
BT ZAEHCY, 7E ERCP BRI R TRREE 3K
FISCAMA IR T WIS R —Fh e 4 . AR5
EP S AN RGP R R EE— 36, Horh 2 A
AR IR SR . IR SO e e B A I a4
B AR ER, FRUCIRL SRR B T IR R
N 61%, ZUIR SR A A I a4 SR Bk
ETHIB RN 88%, (HAfEiR [ 6w SRR
B (19%) P, RE¥FHEIAZUIPR RN Z
X ERCP, JLLATT AT R AARFEFEZ, (HF
W R AR A e s SR R AR R 1A
7RIS TR AR B T — Rl AL A
ARG m S, XA SR (Kaffes X248 ) AOBRAETH
BRI 81%, HAVUEHIIGE, MM T HRG)7R
FIRALY . S — IR, XA HA BT AE



- 300 - fir

B $15 %

e E g E S, G TIREY& A
AT, JF B e B2 4, Atk ERCP H i ]
B TIRERY B B I B SR aT DR H TN B
TIRYTRRIEW) G 0B A ROT 25 ERCP G
EHEAT AL R ERCP 5 =, i ReEsY)
B HRE M BRGSO AR SR R A T4 0T, Xt
TR FIRIT R EEAEH . AW REILE S
T HEA TR RIS B B R AR T IRE M) & 1
AR AT HAZ 4P, (B HRTEZ 532409597 Z (4]
X IR

MM THURIGES, PTC VR AN R AKIRST
BRI A R FEE A INE, RBATHIE S R
BAFEH . 7EPPE Shiraz Namazi B e /- AGCHER, ff
M2 K /- A (percutaneous transhepatic
radiological interventions, PTRI) £ AKIRYT 4
JEWE RZE, ZBRIERREEY K . &R R
BN, IR (91.2% ) HIFAAE
/BEO SRR LU Rendezvous A N EE AT PTC
E RS S B u N R N AN 1 BN [ R = S VAN S % S
AL NMRIAIFIE VIS D7, N Beah e
PRIERME T B R T 15

[FERERT, EEXTIHIE V& 158 k28 a0 ] LU G
JEMEW) 4 ( magnetic compression anastomosis,
MCA) AR, i@t WA PTC, 7EBRAERY BT AT
T3 43 S G A, 38 R 0 ok R 0 B A A S R
i, ARJE L 22 Uk A S AL, AT
IRITIRIEW) & D7 . ABFFEIEN] MCA & —Fh &4
AREYT I, (B E R R E 2 HIR A 5
—brifE, AL RAR D).

Mo I e B AT, RS
WA R IRIT B, Dokt e AR Al
HMRFFARfRER S, BRI T IE A, FER Ik
AL G S5 ) A . Roux-en-Y FFIWI & M ARG W)
G, RETEMRAA RPN, EREaErEE
Jridi. BARHBIAS i, (HXFT A S IHE
W) LB ZE PR A TN G B 9 7 3 T ) T 1B 1R
WG S G, X FERRAE R S AR A W) 5 ok Ty 0 K
0L, MRS mIm V)& RATEV) & HOBAs 15 B B
R SR AU AR, BRI — AN

5 v %

BRI T ARERC 20, ARG IHIE

WG DA e — T AR, ARG &
AERHIEW) & ARAE AU SRR E ARG i, B4
ST WA BRI . RN A5 B sl
FHURIFARSE A . (FLETWTRIAT T 2
o EMFRHEAR B A& O REMNRE, KR
PAARALTT TR, AR S TR . BTV
HIASE KVEA TR

BT

[1] KHALIL A, QUAGLIA A, GELAT P, et al. New
developments and challenges in liver transplantation[J].
J Clin Med, 2023, 12(17): 5586. DOI: 10.3390/
jem12175586.

(2] PN, F5 30U, bk, 45, FFRSARIGY T T P REE 40 O

i AT R0 22 Hp g [T, FRARTE AR MRNE, 2023,
22(2):  230-235. DOI:  10.3760/cma.j.cn115610-
20221219-00753.
SUN DW, JIANG WT, ZHONG L, et al. Clinical
efficacy of liver transplantation for intrahepatic
cholangiocarcinoma: a multicenter study[J]. Chin J Dig
Surg, 2023, 22(2): 230-235. DOI 10.3760/cma.j.
cnl115610-20221219-00753.

[3] BOEVA I, KARAGYOZOV PI, TISHKOV 1. Post-liver
transplant biliary complications: current knowledge and
therapeutic advances[J]. World J Hepatol, 2021, 13(1):
66-79. DOI: 10.4254/wjh.v13.i1.66.

[4] TINGLE SJ, THOMPSON ER, ALI SS, et al. Risk
factors and impact of early anastomotic biliary
complications after liver transplantation: UK registry
analysis[J]. BJS Open, 2021, 5(2): zrab019. DOI: 10.
1093/bjsopen/zrab019.

[5] MATAR AJ, ROSS-DRISCOLL K, KENNEY L, et al.
Biliary complications following adult deceased donor
liver transplantation: risk factors and implications at a
high-volume US center[J]. Transplant Direct, 2021,
7(10): e754. DOI: 10.1097/TXD.0000000000001207.

(6] Fat, mul, BT, 4. JLEey s U R A no 104 oy

RIS EE[T]. 2V E R, 2022, 13(6): 791-796. DOI: 10.
3969/j.issn.1674-7445.2022.06.015.
WEI JM, FENG X, ZENG KN, et al. Classification and
reconstruction of bile duct in pediatric split liver
transplantation[J]. Organ Transplant, 2022, 13(6): 791-
796. DOL: 10.3969/j.issn.1674-7445.2022.06.015.

[7] PRIETO M, VALDIVIESO A, GASTACA M, et al.
Hepaticojejunostomy in orthotopic liver transplant: a
retrospective case control study[J]. Transplant Proc,
2019, 51(1): 58-61. DOI: 10.1016/j.transproceed.2018.


https://doi.org/10.3390/jcm12175586
https://doi.org/10.3390/jcm12175586
https://doi.org/10.3390/jcm12175586
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.3760/cma.j.cn115610-20221219-00753
https://doi.org/10.4254/wjh.v13.i1.66
https://doi.org/10.4254/wjh.v13.i1.66
https://doi.org/10.1093/bjsopen/zrab019
https://doi.org/10.1093/bjsopen/zrab019
https://doi.org/10.1093/bjsopen/zrab019
https://doi.org/10.1097/TXD.0000000000001207
https://doi.org/10.1097/TXD.0000000000001207
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.3969/j.issn.1674-7445.2022.06.015
https://doi.org/10.1016/j.transproceed.2018.03.135
https://doi.org/10.1016/j.transproceed.2018.03.135

%2 MERSE. A MIEY6 DA 2T R - 301 -
03.135. [17] CHIKKALA BR, RAHUL R, AGARWAL S, et al.
[8] ESLAMI O, MOAZZAMI B, ZABALA ZE, et al. Outcomes of right and left hepatic arterial anastomosis in
Anastomotic  biliary  stricture  following  liver right lobe living donor liver transplant[J]. Exp Clin
transplantation and management analysis: 15 years of Transplant, 2022, 20(2): 157-163. DOI: 10.6002/ect.
experience at a high-volume transplant center[J]. Indian 2020.0309.
J Gastroenterol, 2022, 41(3): 231-239. DOI: 10.1007/ [18] KHUBUTIYA MS, KURENKOV AV, TETERIN YS§, et
s12664-022-01245-4. al. Endoscopic intraluminal treatment of early biliary
[9] SAXENA R, GHOSH NK, GALODHA S. Economics complications after orthotopic liver transplantation[J].
and safety of continuous and interrupted suture Khirurgiia (Mosk), 2023(8): 13-19. DOI: 10.17116/
hepaticojejunostomy: an audit of 556 surgeries[J]. Ann hirurgia202308113.
Hepatobiliary Pancreat Surg, 2021, 25(4): 472-476. DOI: [19] WANG L, YANG B, JIANG H, et al. Individualized
10.14701/ahbps.2021.25.4.472. biliary reconstruction techniques in liver transplantation:
[10] e, AN[EZEF 4 28 6] A RS A A 5 NG I &G five years' experience of a single institution[J]. J
B2 [D]. 754k FHAOCE, 2021. Gastrointest Surg, 2023, 27(6): 1188-1196. DOL: 10.
[11] TORIIGAHARA Y, MATSUURA T, YANAGI Y, et al. 1007/s11605-023-05657-1.
The advantages of duct-to-duct biliary reconstruction in [20] KARAKOYUN R, ERICZON BG, KAR I, et al. Risk
pediatric living donor liver transplantation[J]. Pediatr factors for development of biliary stricture after liver
Surg Int, 2023, 39(1): 286. DOI: 10.1007/s00383-023- transplant in adult patients: a single-center retrospective
05568-x. study[J]. Transplant Proc, 2021, 53(10): 3007-3015.
(12] RS, &P, 220, %, RE UGS 708 m 2T DOI: 10.1016/j.transproceed.2021.09.023.
TEUR RF RS AR R SR T A (0], R AR RF ARG 448, 2023, [21] KARB D, SATYAVADA S, SHAH R, et al. Post-liver
31(6): 574-581. DOI:  10.3760/cma.j.cn501113- transplant lymphoproliferative disorder presenting as
20230202-00031. biliary stricture[J]. ACG Case Rep J, 2021, 8(7):
XU MM, WU Y, LI SS, et al. Application of different €00628. DOI: 10.14309/crj.0000000000000628.
prognostic scores in liver transplantation decision- [22] MEIER RPH, KELLY Y, BRAUN H, et al. Comparison
making for acute-on-chronic liver failure[J]. Chin J of biliary complications rates after brain death, donation
Hepatol, 2023, 31(6): 574-581. DOI: 10.3760/cma.j. after circulatory death, and living-donor liver
cn501113-20230202-00031. transplantation: a single-center cohort study[J]. Transpl
[13] BOTAN E, GUN E, GUNES SA, et al. Early period Int, 2022, 35: 10855. DOI: 10.3389/t1.2022.10855.
intensive care follow-up after liver transplantation in [23] XUKHE, INGEZR, D, 45 TR E RS Y& 0
children: a single center experience[J]. Turk J Pediatr, Pezg A R E o [T]. P AE AL AR 2258, 2022,
2023, 65(3): 489-499. DOI: 10.24953/turkjped.2022.743. 21(2):  249-255. DOL  10.3760/cma.j.cn115610-
[14] DUMORTIER J, CHAMBON-AUGOYARD C, 20211129-00602.
GUILLAUD O, et al. Anastomotic bilio-biliary stricture LIU DQ, SUN XD, QIU W, et al. Analysis of
after adult liver transplantation: a retrospective study influencing factors for anastomotic biliary stricture after
over 20 years in a single center[J]. Clin Res Hepatol liver transplantation[J]. Chin J Dig Surg, 2022, 21(2):
Gastroenterol, 2020, 44(4): 564-571. DOIL: 10.1016/j. 249-255.DOI:10.3760/cma.j.cn115610-20211129-00602.
clinre.2019.08.008. [24] FASULLO M, SHAH T, ZHOU H, et al. Post-transplant
[15] UMUGWANEZA N, BYIRINGIRO F, NDAHIMANA biliary strictures: an updated review[J]. Semin Liver
P, et al. Unusual anatomical variations of the hepatic Dis, 2022, 42(2): 225-232. DOIL 10.1055/s-0042-
arteries and bile ducts: what are the surgical 1744144.
implications[J]. Afr Health Sci, 2022, 22(3): 697-702. [25] ATTWELL A, HAN S, KRISS M. Endoscopic
DOI: 10.4314/ahs.v22i3.74. retrograde cholangiopancreatography and liver biopsy in
[16] KALDAS FM, KORAYEM IM, RUSSELL TA, et al. the evaluation of elevated liver function tests after liver
Assessment of anastomotic biliary complications in adult transplantation[J]. World J Hepatol, 2021, 13(1): 132-
patients undergoing high-acuity liver transplant[J]. 143. DOI: 10.4254/wjh.v13.11.132.
JAMA Surg, 2019, 154(5): 431-439. DOI: 10.1001/ [26] SANYAL R, LALL CG, LAMBA R, et al. Orthotopic

jamasurg.2018.5527.

liver transplantation: reversible Doppler US findings in


https://doi.org/10.1016/j.transproceed.2018.03.135
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.1007/s12664-022-01245-4
https://doi.org/10.14701/ahbps.2021.25.4.472
https://doi.org/10.14701/ahbps.2021.25.4.472
https://doi.org/10.14701/ahbps.2021.25.4.472
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.1007/s00383-023-05568-x
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.3760/cma.j.cn501113-20230202-00031
https://doi.org/10.24953/turkjped.2022.743
https://doi.org/10.24953/turkjped.2022.743
https://doi.org/10.1016/j.clinre.2019.08.008
https://doi.org/10.1016/j.clinre.2019.08.008
https://doi.org/10.1016/j.clinre.2019.08.008
https://doi.org/10.1016/j.clinre.2019.08.008
https://doi.org/10.4314/ahs.v22i3.74
https://doi.org/10.4314/ahs.v22i3.74
https://doi.org/10.1001/jamasurg.2018.5527
https://doi.org/10.1001/jamasurg.2018.5527
https://doi.org/10.1001/jamasurg.2018.5527
https://doi.org/10.6002/ect.2020.0309
https://doi.org/10.6002/ect.2020.0309
https://doi.org/10.6002/ect.2020.0309
https://doi.org/10.6002/ect.2020.0309
https://doi.org/10.17116/hirurgia202308113
https://doi.org/10.17116/hirurgia202308113
https://doi.org/10.17116/hirurgia202308113
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1007/s11605-023-05657-1
https://doi.org/10.1016/j.transproceed.2021.09.023
https://doi.org/10.1016/j.transproceed.2021.09.023
https://doi.org/10.14309/crj.0000000000000628
https://doi.org/10.14309/crj.0000000000000628
https://doi.org/10.3389/ti.2022.10855
https://doi.org/10.3389/ti.2022.10855
https://doi.org/10.3389/ti.2022.10855
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.3760/cma.j.cn115610-20211129-00602
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.1055/s-0042-1744144
https://doi.org/10.4254/wjh.v13.i1.132
https://doi.org/10.4254/wjh.v13.i1.132

-+ 302 - arE A 815 %
the immediate postoperative period[J]. Radiographics, fully covered self-expanding metal stents in the
2012, 32(1): 199-211. DOI: 10.1148/rg.321115006. management of post-liver transplant anastomotic

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

WANG CK, CHENG YF, CHEN CL, et al. Imaging
of of ABO
incompatibility in living donor liver transplantation[J].
Transplant Proc, 2020, 52(6): 1833-1837. DOI: 10.1016/
j.transproceed.2020.02.133.

MARTINS FP, SELETI SMR, CONTINI ML, et al. Is

there a place for cholangioscopic evaluation of biliary

diagnosis biliary  complications

anastomotic  stricture after deceased donor liver
transplant? [J]. Arq Gastroenterol, 2020, 57(4): 347-353.
DOI: 10.1590/S0004-2803.202000000-67.

BOWEN H, WENZHI G, PEIHAO W, et al. The
reasonable therapeutic modality for biliary duct-to-duct
anastomotic stricture after liver transplantation: ERCP or
PTC?[J]. Front Oncol, 2022, 12: 1035722. DOL 10.
3389/fonc.2022.1035722.

HISCAS, AV, AN, 55, AT RSAE A IHIE ) & 1
A A TENAYTRCR: Frbul 60 F153 87 (. 25 F
M, 2022, 13(5): 597-604. DOIL: 10.3969/j.issn.1674-
7445.2022.05.008.

TIAN WIJ, DONG DH, HAO J, et al. Comprehensive
minimally invasive treatment for biliary anastomotic
stenosis after orthotopic liver transplantation: a single
center analysis of 60 cases[J]. Organ Transplant, 2022,
13(5): 597-604. DOI: 10.3969/j.issn.1674-7445.2022.05.
008.

KOHLI DR, HARRISON ME, MUJAHED T, et al.
Outcomes of endoscopic therapy in donation after
cardiac death liver transplant biliary strictures[J]. HPB
(Oxford), 2020, 22(7): 979-986. DOI: 10.1016/j.hpb.
2019.10.018.

CANTU P, TARANTINO I, BALDAN A, et al. Endo-
therapies for biliary duct-to-duct anastomotic stricture
after liver transplantation: outcomes of a nationwide
survey[J]. Liver Int, 2019, 39(7): 1355-1362. DOI: 10.
1111/1iv.14010.

CANTU P, SANTI G, ROSA R, et al. Cost analysis of a
long-term randomized controlled study in biliary duct-to-
duct anastomotic stricture after liver transplantation[J].
Transpl Int, 2021, 34(5): 825-834. DOI: 10.1111/tri.
13867.

WARNER B, HARRISON P, FARMAN M, et al. A
unique type of fully covered metal stent for the
management of post liver transplant biliary anastomotic
strictures [J]. BMC Gastroenterol, 2020, 20(1): 329.
DOI: 10.1186/s12876-020-01479-6.

AHMED W, KYLE D, KHANNA A, et al. Intraductal

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

strictures: a UK wide experience[J]. Therap Adv
Gastroenterol, 2022, 15: 17562848221122473. DOI:
10.1177/17562848221122473.

CANAKIS A, GILMAN AJ, BARON TH. Management
of biliary complications in liver transplant recipients

using a fully covered self-expandable metal stent with

antimigration  features[J]. Minerva  Gastroenterol
(Torino), 2023,DOI: 10.23736/S2724-5985.23.03343-
0[Epub ahead of print].

SHARMA ZD, KARUNAKARAN M, BANSAL RK, et
al. Cholangioscopic classification of post-living donor
liver transplantation biliary strictures can predict their
natural history and response to therapy[J]. ANZ J Surg,
2023, 93(4): 911-917. DOI: 10.1111/ans.18123.
FRANZINI T, SAGAE VMT, GUEDES HG, et al.
Cholangioscopy-guided steroid injection for refractory
post liver transplant anastomotic strictures: a rescue case
series[J]. Ther Adv Gastrointest Endosc, 2019, 12:
2631774519867786. DOIL: 10.1177/2631774519867786.
RONNING J, BERGLUND E, ARNELO U, et al. Long-
term outcome of endoscopic and percutaneous
transhepatic approaches for biliary complications in liver
transplant recipients[J]. Transplant Direct, 2019, 5(3):
e432. DOI: 10.1097/TXD.0000000000000869.
RASEKHI A, GHOLAMI Z, AZIZI M,

Percutaneous transhepatic radiologic intervention of

et al.

biliary complications following liver transplantation: a
single-center experience[J]. Int J Organ Transplant Med,
2022, 13(2): 38-47.

KIM KS, KIM JM, LEE JS, et al. Long-term outcome of
the rendezvous technique in patients with severe biliary
anastomotic stricture that cannot cannulate after liver
transplant[J]. Transplant Proc, 2020, 52(6): 1812-1817.
DOI: 10.1016/j.transproceed.2020.02.137.

ODEMIS B, BASPINAR B, TOLA M, et al. Magnetic
compression anastomosis is a good treatment option for
patients with completely obstructed benign biliary
strictures: a case series study[J]. Dig Dis Sci, 2022,
67(10): 4906-4918. DOI: 10.1007/s10620-022-07381-3.
LEE AY, LEHRMAN ED, PERITO ER, et al. Non-
operative management of biliary complications after liver
transplantation a
experience [J]. Pediatr Transplant, 2021, 25(6): €14028.
DOI: 10.1111/petr.14028.

in pediatric patients: 30-year

(Wehs H 3. 2023-11-08)
(KX %4. H318 5immit)


https://doi.org/10.1148/rg.321115006
https://doi.org/10.1148/rg.321115006
https://doi.org/10.1016/j.transproceed.2020.02.133
https://doi.org/10.1016/j.transproceed.2020.02.133
https://doi.org/10.1016/j.transproceed.2020.02.133
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.1590/S0004-2803.202000000-67
https://doi.org/10.3389/fonc.2022.1035722
https://doi.org/10.3389/fonc.2022.1035722
https://doi.org/10.3389/fonc.2022.1035722
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.3969/j.issn.1674-7445.2022.05.008
https://doi.org/10.1016/j.hpb.2019.10.018
https://doi.org/10.1016/j.hpb.2019.10.018
https://doi.org/10.1016/j.hpb.2019.10.018
https://doi.org/10.1016/j.hpb.2019.10.018
https://doi.org/10.1111/liv.14010
https://doi.org/10.1111/liv.14010
https://doi.org/10.1111/liv.14010
https://doi.org/10.1111/tri.13867
https://doi.org/10.1111/tri.13867
https://doi.org/10.1111/tri.13867
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1186/s12876-020-01479-6
https://doi.org/10.1177/17562848221122473
https://doi.org/10.1111/ans.18123
https://doi.org/10.1111/ans.18123
https://doi.org/10.1177/2631774519867786
https://doi.org/10.1097/TXD.0000000000000869
https://doi.org/10.1097/TXD.0000000000000869
https://doi.org/10.1016/j.transproceed.2020.02.137
https://doi.org/10.1016/j.transproceed.2020.02.137
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1007/s10620-022-07381-3
https://doi.org/10.1111/petr.14028
https://doi.org/10.1111/petr.14028

	1 胆道吻合口狭窄的危险因素
	1.1 胆道吻合技术
	1.2 受者终末期肝病模型评分
	1.3 胆道缺血
	1.4 胆　漏
	1.5 其　他

	2 胆道吻合口狭窄的临床症状
	3 胆道吻合口狭窄的诊断
	4 胆道吻合口狭窄的治疗
	5 小　结
	参考文献

