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[ Abstract] Liver transplantation is currently the only effective treatment for end-stage
liver disease. Ultrasound examination has the advantages of non-invasive, convenient, and real-time
display the intrahepatic vascular hemodynamic changes, and has become one of the preferred
evaluation methods in the entire management process of liver transplantation. To further
standardize the ultrasound examinations before and after liver transplantation, multiple-disciplinary
experts in the field of liver transplantation, including specialists in ultrasound, liver surgery, and
intervention medicine, were organized by the Chinese Medical Association Ultrasound Medicine
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Branch, the Chinese Medical Doctor Association Surgery Physician Branch, the Chinese Medical
Doctor Association Interventional Physician Branch, and the Shanghai Medical Association
Ultrasound Medicine Branch. Combined with the latest research practice in ultrasound diagnosis and
treatment of liver transplantation, the ultrasound clinical practice guidelines for liver
transplantation (2023 edition) was formulated. The contents of this guideline include ultrasound
evaluation of liver transplantation donors and recipients, intraoperative and postoperative
ultrasound examination of transplant livers, ultrasound applications in pediatric liver
transplantation, and ultrasound-guided liver puncture biopsy and treatment, aiming to promote the
standardized and high-quality development of liver transplantation ultrasound examination in China.

[ Key words ] Liver transplantation;  Ultrasound;  Guideline;  Donor;  Recipient;
Perioperative period; Complications; Pediatric liver transplantation
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BRI B BRI P S S
PP PR o———y
HERF 512 TP R A ek B
R PSR MO ::’—’ AL
HFEF AR AR
ZHITA WAL A S P /7

1 : CDFL N0 2 803 1% s CEUS M 15 3D-CEUS S =48 7 i 5%
B4 FAEIFALA A2 PROR T 32 B4 A IEAG 9 25 B AR D7 i DR



- 2372 - rpAE el 2023 458 H 22 HAR 103 4545 313 Natl Med J China, August 22, 2023, Vol. 103, No. 31

BB RN GETT LS I # KA B R

() B o 5 A s %) B 20 368 75 1A

FEHE AR S8 B8 0 A8 5 R, A e 7 BRI
NRZZ W -E M7 A9 AL 300 DA 285 R A 00 AR 1L 97 5 )
2R, B R IR B AR A AR R A
DA B i Ab B

L VP NS - EEETA R AR I Bl bk 1T I
JFER Ik R s kG 10 b T S s 1L S A5 2, 4
W 75 A7 LSRR 2 AN B AR R A S
HL(ES) .

2. WEEEE A (1) A H R 75 4G A 2 BT ) ik ]
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5], e A JC S XA X, A I RGe A K Ao
PR AE S o TR R 5 B30 A /0 I e
PERRWR SRS W SN b, T RE DT WS, R S5 7~
10 d AT B HT e, ARORCH WAL A R B A
IR LIS K 20 JIF T M) B A%

2. Mo AH AR5 A IS 1 0 - 5 MR 7o LR I A
PR R4 I N AT T S 175 5 CDFT L IR 7 1)
FEALE 0 S ML = I 5 Jk vl 2238 8 5 L 43¢
I A3 174 S 285 R I 38 B 45

(1) BT BJ ik - 308 5 7 RS AR 565 — JHF I XG0 1
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5 22 B Bk T T ) R K AS 32O IR AR 05 I
(1 8A) o FEHE AT T3l bk e 4 191 0 {1 17 3 (peak
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B0 ATFFERLA S R ALAT Tl Ao 5825 I B P R s P SR 55,53 2 IFRGAE ARG 200 11 5 A R BB 74 S /s 1 I Ik O

L AR S AT 52 I8, BEM UL (7 3k ) 5 B < B TR0 A A0 A1 (] 745 1A e A 98 s 4 OR LI i (773 ) i R Bt 14> 5 ) S 4/

e H Y AL I KRE Z — , AL I Bl Bk A T A
(hepatic artery thrombosis, HAT) | fiF 3l ik Bk %
(hepatic artery stenosis, HAS) S JiF 8l [k i 14 2 ik 77
(hepatic artery pseudoaneurysm , HAP) %%
(1)HAT:HAT R H: %4 4%~12% , JE IS AEA
Je f H UL B IE Bl BKOF AAE , SRS LA T e
60%. HAT )P LRI R S AR T 6.9 d, 2
70% % HEAEW) A 1. CDFLSE H A A5 HAT () & 1
T AERTTT R S84 0 K2 BT 2l ok it 0 v
#&75 HAT®' . CDFLiZ W7 HAT fYVERf B 60%0~92%,
B LS 7L 300 I R A i 0 ik PN A2 48 /0N (1~3 mm)
LA M e 28 ST A 2l ok 7 PR, S Sfis
P 5 111 EE BT B0 Jhk— 11 o sl 2l Bk i P JE 1
JF Sl BRI ST R (B BT AR5 2 R 0O i, 3
4 CDFT A& I 31 17 4 3l Bk i it , = B B9 1 %

A 15253 CDFI 8612 HAT W, 13 7 B HEAT IR 55 48
RO CTA B DSA Kt o 87 i S I g 1] ik
T SEHT AR ZEANBE WL 2T B ik 5 nT 2 W HAT, A5 1R
e P BEE (. (92.9% ) B B UM (1009 )5
CDFLAS IS 21 JT 3 ik i 97 58 12 HAT B, o
T 5 0] LS > 60% LA b B S W B DSA K A
(E 1) RIS P v 5% nT B 5 46 4 o kot
For s T 7 AsF [, A A o AN A2 SR O IR 8 I s
Bl A 1 L 2 R T . HAT Al B Al
JF B AE B Sl 1 IR 56 S 6 R I S A A . A6 A A
HUKE P AL 3 IR 3 A IS A B I AN 34 5 1K [l
DX, 75 3 5% B i CT e A IR T s TEHE VR X

(2)HAS:HAS &R K 2%~11% , W {3 K A if
6] R B AR I 100 4%, KAz B0 22 WL JF 3h kv &
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B SRR TE e BT Sl D 038 1 25 8 7 1 5 0 MR LA A TS IR R R 15 8 P S 5 S5 T Ik T A S o , R
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Ik Bt S T AR AR ZA L., MG H
AT S k)2 e AS B S BRI HE R A
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FANAEAY 3 A5 LA (] 12) o TR, Sah DU
N3l ik 4 B tardus-parvus " SRS 2 W7 I 3 kW) & 11
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o), WUARI Sl ik 52 (BT S ) 5 D, MRSl bk ) B A TSR (B S ) A R o IS A8 , FRUCAT IR T332 S T Sk ik = (75 3 )

J ik
ik
RER

8k =@

fisy
Per
Y :@
e [
Sk i
FF3AE .
ML T2k

B IE R

/

iigoliic
IEW

JH Bl ik
Bi Il

FATFS5d
1 : CEUS Al 75 15 52 5 CDFI R (0 2235 ) 1 378 1% s DSA B0 0si 52 10 5 1 5%
Bl16 CEUS /B4 T 8h KARRE [ i iz Wi i &



- 2378 - B R ARk 2023 4F8 122 HEE 103 %38 31 1] Natl Med J China, August 22, 2023, Vol. 103, No. 31

e -

B17 SRS Tk S i B R B L 42 8 IRV S 2 H s AR R PR £ T bk 22 52 22 Il (7 sk )

(B

(R 4 223 ) i WA s e TRV 5 5 B B P S 52 /s 1D D e S 2700 st st et (558

BE18  HFRS ARG RS A AT I TRk & b A 11 AR
FHL L RN AT 3, KB R A
JFTTRR DR Ak Sy R 2 , 2 RO ()

obstruction, HOO) : #48 it 18 61 46 JH#5 Dk ST
JEH K . HOO &8 /0 UL i I A8 I A, & A 3R A%
T 1%, 2 W T332 3R IR il AR 2Rl
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5, B SRR Ay et R o AR e A e R 22
B ARIG3~6 N H . WE OREFIRE B8R
IR HRAE W) G 11 AR A8 e JHE P IS R0 3% 2524 5K
7 A AT s DR RS S O T | A i R Y
R Bk 285 7 5 28 AR TE R 75 i 6 s AR G B A4S
TR SRR AT — A o R Il P IR T g AR s
CDFI K2 7~ T I AE Sk Bk BRI 7 Bt AN R 00 4
sk, AT A IR B A IR B s (&1 19) 5 8 S
T S A A AT L EE S 1] HB R4S RE 2y ik ) o4 o B
ICHE R, LAIZARAE 2 W e it 14 A s A5 1) R SR
VO R JOME B M O Ch 66.7% . 88.9% M
76.2% ", TR P R A & IS AT IR A Bk
I, N (7] B A A JH 2 Jhk 3 i 175 450, HE R T 3l ik O
RAENTBE™™ . MRCP A TH A& W A0 F5 IR 18 e 7 B
P NRAE 4 2 W IR A2 14 T (e o PRI
VAL RS AT ML TE B2 |, 8 75 5 MRCP 3G W H B AT
ZWHNE "

(3) AHAE 5 70 . A0 T8 %5 A5 IR TE b 2 40 i i
WIRTE L7 | A I PN 58V 1 RE FRE e 7 ME AR, I

R AR 55 0 K 6 R 29%0~4% , i 2 HE TR S AR
Je VAR, S ARAS BEB N AT G . IR AE B4 R B0 7 {5 5]
TR SR, N UL B 7 B R A
Rl JEAE s BRI o RS R 5 B af 25 I
A5 IEAEAE A B AEIRYHRIE B . MRCP .ERCP
K NATE 3 52 B N A IRAE ] 30k 22 B 5
FeR B

6. FE AT HESF SO B AR I HE R B A e
JF L UL, 22 KA ARG 30 d . BEAEIT
LVEHER SR, 3553 £ 75 R A T R IR R A
JHF S Rl R AR 38 5) (R TR S L HESF RN ™ B
Bf, CDFT R ok il 2235 4 w0 22 380 3 ik &7 5 19
LTS 1), 10 J O R o AR 2 i 3 g )
7 B U A R T R I KO 3 R = AR AR S
FABOE B B HEBR AT SO HE R SO0 T B, (H AR
SR REAR ; AN SRR KA 2L = AR O HAS AT HERR
T 2ot B, BR A F{EL i 929, 7+ it
PE RG] VR R #0785 15 X B R B 2k HE e 2 g
FFVPAS B o, FEAE 4 8, LA I 7 e
WE (SWE H R )>10.82 kPa 12 Wi 48 1T 2 Pk HE &
N S R SRR R T 80%, b 2 = T
REACA Y . 5 A W 5% DAJHE I A 7 e v (TE 3
AR )>8.5 kPa by B BR A X 4 B Al IF 42 5 R P JE 2
PEHERR R, BRI TN A 0] 35 100%™, T EE B
FETFHE R RN B JF JCRRAE A AR R B, 2 0 S
YE AT R JHF 2 0 s AR A

7. AT B 2 R AR G W B Kk
SR R R A AR AR AR R 2
WLFBAAR G 2~3 45, 3 W2 &AM Bl FS
M E AR TR A e D RE T
JF P9 B eE s e B R 22k ELH PR A RS
kbo A A G I N & g 7 AR R R 5 TR & e

E19 JFRRIAJE B AL i M IE R A 5 R A48 % JRAIF A ARG 8 - R I 2 bk b il A 5 4 S o

e . > ©

WK A L5 A A BT IRAE 5K, 5878 A — R R R i (7 3k ) s B ZEAF A IEAS S 5K, w8 AN — R iR R i (i 3% ) 5

C PR RS A AT A S 5 L R A AL (75 3% )



- 2380 - B R ARk 2023 4F8 122 HEE 103 %38 31 1] Natl Med J China, August 22, 2023, Vol. 103, No. 31

TR AR, B P R A AT A A AT, DL
BVECH RN B R R L A A A A L
KA (E20) o HHEIT RS R Ieboig 52 % s D A 5
MR A 34F N 6 A 24T 1 IR i
ARFRA

8. RS AR I & e P 722 = PR A I P B
SEN TR, T A% AL A P e IR i A A
TR 2~4 A5 L DL A B AR BT e e P s 7
R Bz R (B L, 249 15 309% ) S RS i ik L 41 2 44
P ¥ 9A (posttransplant  lymphoproliferative
disease, PTLD) .

(1) B JPRIg8 < TR AFAH 5C B 5k Ja L bR 200 f o
LV AN o S PR R UL L A2 A A B e
By i ATURR P R AT R A, AVE Al AL e e R T &
BERAIE RALJZ R DL SO A5 R R B

(2)PTLD: PTLD 5 EB % 8¢ e A1 ¢, 7] & /E
TARJFARAT I ) gk AT 2R K 4 B 22 B AL
ELah R 25 A 2L, AR ER (R IX0) o 3, Bl e
B[R] P H R s 3R . PTLD M5 KA om IF 138 2
RIKELGE IR, SR MR 2 FE M, A 50T
JEIAMHIE K5 . ikt 2 5 = R 8, CDFLAS
AN ER AT DL SR B LR MRS 5 (& 21) B A s 52
K AT ksl kI 22 52 24 5 S5 s RS ot L 900 7T A vy
5 b R PA 3 5 T A R TP B A
SRRy s S A R R, 50% A&

A DR AR AR BE A /I o PTLD B 7 AR 121 32 Lk
ZRESRE T Bh 2 U B A AT B A e b o

9. FFRAE i HoAh IF K e

(1) JR e« JFF% A8 A 2 20 AR B e 5 1 2 1 T
ARIFAHDC, Z KA TARJE 1A H W 0 2 ik
PUUARIG 1~6DH Z 0L, MR B2 KR
TR A )5, 5 =3 1 5 R0 S 2 410
FIA Ko B Al s YT AL S Hh P BRI A AR A
SRR, S e B s, AT DR S BT N R B
2 S Il DX, DU AT 75 o 3, HE R B 2 Kl
7 B S Bl A AR A A B R S M e e 5
AR A R T AT ) R e S A B B 2 R
FIRIAT M. W R USRI IZ W A5 A R
Folm R R e S e s A AR G I 5 i Bl Ho At
AR AR AT IREE G T

(2) 2R E T RES 1 IF RS AE AR S Stk B 40
153 (acute kidney injury, AKI) & 4 3R & ik 50% LA
N RER A AKT 2R BB PR T S T A ]
H A 15%~25% fx 2 % e 18 1 15 Th fig
vy B DB A 1R 1 3 B e o A 4 DT AR
Ko AKI RG] 36 B A 5 R A ARG K HL [ 75 7 i
PRI g 5 BB o9 TR A K K 1 I, AKL Y 28 g
PR DI REAS 4, 75 15 &1 3 30 R B 512 o 1A R 3% i 4
JIN R A T EL I P A R R R o SN TR L L
i L 2 ik RS2 g 0 R R 1 B R U

i A TR 0 2 O i R i (A9 k)

LI NTONVE AR SUE T RN RER TR PN kb [T N | RE )

N = (1) - e ®
20 JIFRSAEAJS IR A g B, 28 % AN R AL A P RS A A S 25 5 A R 7 S/ FEARLIT P AR [ 74 1A e (6
3K 3 B e A (8 28 3 LU AR s A R P R DL IS (3K ) 5 €2 7R T 52

21 HFRSAEARJG T TRR IR LA ot A P B 5, 514 RPN I S A AR A5 21 H 5 A B IR 7 il LI D3Ik L 2

Koz BRI b e S R SR (3K ) 5 D < P I S A A S IR D)7




rRAR PR A 2023 458 H 22 HAS 103 45 31 ] Natl Med J China, August 22, 2023, Vol. 103, No. 31 - 2381 -

ML 37V ek /T SR RS AR S5 AKT K18 Pk
' D) BE R 1) R S R B TC R S, A2 Wi LS5
R NARE

(3) Bl kP - MRS HE S sl ko UL, i R
JHE 3 R 401 403 B 380, 3B 3 vT A TR AR o e R A
TR By 8 75 AT A ] S 5 AT U S 5T A JR L
P4 A5 PR T T 7 DX 188 i 4 531 55 P 2 Jok B 1T e Ik 43
S ER KR SR RESE . Bl k-1 KR, CDFI
R H S FE OB R A A LI JR T bk N
L 378 S5 O ) 2 i) Jok e 223 4 8 s 5 Bk 1L 37 30
Jik Ak, , 52w AR BB B0 k- ko2
U, CDFI S 75 JR IOk A A I 3 38 B8 Jn e, 13 300 i
S LGSR, FE N LI T [ 206 E I Sl bk RS A 5y
FEEAIL , P8 157 £ 2230 ) SR A 1A S s v R T 3
i, 380 mT LA Sk s A3 ot s R s F1 Akt

(4) 0 M58 R GEIE KAE : TR A AR vh 75 22
RELDAT T s e Bk 1 ok S BT s ok i) 1t 3 , T AR B0 455
K, PR 4 B 1 3 Bl 1 S I R K, BF RS R
J& O LA BRI R AE I R RN 25%~T0% , JE R
Je UL I R E RS T IR 22—t UL
M RGEHRAEA I O AR H O LR i =i
O WS T REAS 4 il sl ik e e 451 3 i
FEFC AR H T ZEAR 2B I KRR B Il B H
IR AT A T2, O LRI 550 IUASE O T REAS
4 i sh Ik R B2 Wi B A B IR ARRE IR 52
5 % K A AL IR AT R T o O LR I B
O WUBEBE RS, #8 PH BEAE 8 7 e 7% ol A S TR 3l ok A1t
INj ) 55 BE YT Bz sl 55 I K 5 D I REN A,
7 A] DURE RO I RN I RES B, 46 220 & 5
1107 QNN 37 N R A NG N E N IS TR
TR P At 0 £ iy s Pk A 4 R 2% 12 W s 2 ik v e 7
BLFRIR

JuJLEF A

(—) Mk

VT AE A TR L2 PR A Je Vi, EL 2 il 4

BRFERLE AR I 2 B E R PR
PR S D S A T RS AT ) A2 AR 22 () R/ IN T -
VEHC, B 1A, B AT L2 RS A8 2 i A e
FET N 53 Bl i BT g SO R4 TS AR LI
FEAE AR B R A S50 o IR AR B, FRBR B
A DA PR 2K T RS A S i B TR A

(=) M A TE LB RS AR AR AT PEAS iy

JLZE 2 A 6 7 32 289 R oA IR R R
Ji , 40 AHGE P 8 (biliary atresia, BA) | Alagille 5 5
fIE AT M S M I PO IR DR B 45, A
Fh s AL A B (N ast A% Pk e 1 20 1R IAE B
SRV A AV e B PR R PRAE 4 ) (2R AV e |
JH U 2 4 B 24 B 4 R 2R LB
TS P R 9 S RN At (s 7 P 2 AL L F &
HaFEME I A A - INZR G AESF) ™

je P A A AT B T LB RS AT R 138 N IE Y P
fili o MHFEERR B ZE 45, I B = R AE (T #R Bk o
SR IR B 1T Dk A SR REJR B2 >3 mm) , 12 18 BA B
AR w5 ) R AR R S R RTE AR (5351 R 92% |
94% F194%)"™ ., 2D-SWE nJ &4t —Fh LB  JC 4R
S AR A FLN 32 M R4 0 7 3 B A0 I A
F SRR AR Y BA LT AR RIVEAL 1 s 22
PR F AR Z —

P A O A L B JIH 3 A 85 0 A B Y e
VERE A B, 5 CT A 5 MRI AT LATE— 24412
TR, IE A TIR YT 0 RS 43 I TTA

(=) JLE RS AEA S5 8 75 Wl

T ILE A K Z 0350 A, HLEE I
B M NAGE R 5 RAT 8N, FARFARME R &, AR5 I
RAE RS TR (K22.23) . JLEN#
FE A 7 W 75 1 B DA LA

1. JLE AR T2 W PVS I, 75 1 221 # ik
BHAASBEFE AR B A LT T# K E2 2 3 mm,
| @R F T TH KB R 4~8 mm, 12 % B H ]
Bk AR IE 1T mm™™

22 JFBAAJGE TSR 2T s A R LU, 8T BRI AST S ds A /NLAITRAASE 35 1 K, T Tk 2232 5%
DN BAEAT I SR 5 B < TN T8 IR A7 52 9500 B A AT Bl IR 0308 5 € AT 86 5 FRITF P T T IK 72 32 55 R /s A AT I 2l Ik ol 3 45 (3
35D AFAT TR A 355 R B Sk i A5 = (i 3k ), 75 25 AT S ik ZE T B , LT FARSMRI A £



BE23 HRAAE AT TR K& D8l R 8L, 98 2T AIF RIS 8 4F ; A BRI 9 T TR IR LA BE A2 52 s B
FEREIT TR LR B LE 3 5 C REABIT T K & 1 AP AR ) SR A A0 (S b ) 5 D < BEARRLAT T TR D5 10 ALk 3 2 P S22 4 55

2. HT‘%}W bl il *jii FH (hepatic venous outflow
obstruction, HVOO) : 75 JL 2 5% 525 = F% A ol ik {4
TR A, PR A2 AT T i Dk o 2218 8 BEUA T
kAT — o T B A HVOO &4 5k & T 2 R
GER QU A= RN /RS S U
100 em/s FLif H AAEOAMU T # K 0 32 2~4 A5 AL, A
(B8 BT Dk R SAR PG I, 5 PR &€ HV OO Jf gt —
AT I B CT VA6 JIF i UK B0 o X 4% 5 CT nl 5E
HVOO # , ol 17 24 51N i bk i & & % 8 &
Wiz,

3. JLEMHEITARS N4l . LT &
ARG I R BRTEERERS IR AL, IR RUR B 52 &
FREUY T LT A D BT LT 4R A0 10 Le 1] BE 45 1 1)
FRSEE A e v P R AR T R P B AR EOR T ]
Tl R E HH 3h A PP Al L 2 A R 5 I AT 4E Ak
PR,

T A AT RIS PRI

P | T2 A A 28 B T Rl T L R
ol TR B TR AR SR h B
A s RO E

(— )l 515 I A

PG| S R AR 2 R 4G 22 4 I KhE b, i)
PATT (EHRBE H AR I A W BRAS 2R . TFAS
RS S ISR B0 T Zh A S o (e Bl T
NBELZ Th ), Joidk FH A sl RH T8 - KA i e, LA
LM BEIT R A S HEF SN & AT A 5 5 T
AR 2R s

FEAHL I 2 0 305 A8 5 R B A I S T, 2 )%
Kt HUAR 18 G 16 G, ZFRIH LR A 2 /0 2 J6 K
JE1.5 em LB 35 10D 52 A T4 X DL L AR A
o PSR o LR A IV 2 H KA 2 T A AR
Je LR EMNARIRE 2~24 b IFIEFS IR AL 4L

(DA 55 N & R RRY T

R 5| 48 B HGH BRI ot sl ) 61473
/N IF RN 220, RIAE g IR A S R T RS A P
AR IYR T, LATK S BH 1 e R Ji a2 [R] b oeg

JEWCHERR Z AT RS AR L 44 B0 2 SN AR D0 o DS At
TH BIGG T R 55 155 T RS R I i S7 M 30 )7 T B
120 H R R PR AR LE BT IR 5.8% . 2K
BE A ARG 5AFA 1045 1Y 8 A T7 35 51 n) ik
75.8% F142.2%""

X 2 R RS AR I T PN e 2 K S8
HEAF G I RA T & WAIE ™, B 5] 5T R il A
T Rl P X B v e J8 A B AR S i AR A R B
B RO

(=) HA 5 B

IRt SRR A W) & Bk P 26 K R T
Je B O ARE , B IE N BT IR A SRR
(endoscopic retrograde biliary drainage, ERBD) F1 A
B R SREAK

ﬁ%% I %?éﬁﬁ?ﬁﬁ”ﬂﬂ%% | 7}2ﬁ‘7k(percutaneous
transhepatic cholangiography drainage , PTCD ) X} 845
(9 ZORBAR, TR AR ), ARG 5 A B AT
ERBD sl FAR M FH B . PTCD A )5 £EA0
TEPAE ALY TR SR E AR IS B2, B AT [R] 2D AT
B BRIEY KB A . PTCD VR YT BB A &
I B Y B, W] LA IE A ol B s, MIE T v
AEEEI A o A TR R AR R LU i PTCD B4
SR A 7 LA /N . PTCD 38 ] LIRS IF A A
J NEE I ACAE B — AT F-BL

BEAh 3T R AR AR S B 10 R, A AR
2 G IR B R 5 R A
T FE

T R IR

P G A AT 22 4y S BB RE AR, Ty
RS A Al R S A A B9 A5 8. A B
A BT o RS AR i 75 ARG A vl A (A AT
PRI D50 2 5 B % 53 A4 T RS LA 8 2 5 AR v
oA R BB TS B A A RS AT 5 )5 4%
T B 220 17 D 5 A Sl P s ST R T R i A B
FEAENT A TP R . W LR A PG T RS
R I R B D) 245 & TR T7 s L S o 2 4 4



FpEEE AR 2023 4E8 H 22 HAS 103 %55 31 ] Natl Med J China, August 22, 2023, Vol. 103, No. 31 - 2383 -

G IE T RISl K LR 3 ) s A Al B
HHRA:

BEE AR TR B K B Xk I RS AR SR Y
& vy , B TR R AP U4 L AT 7 A W 9
JE <P S A SR PR T R E U TR PPAG At
JF B, TN T RS AR A I S U1 R 0 5 e e 2 K
1505 B AT W SR R AR A A (0 238 8 A AR
B = Sl P SRR VPG 1 MR AR i B8 g s R
FELS T HEAS B0 AR, T AR ) A X T PRI At
A KT SZ AR B/ T 235 A 0 A
PREHE

FAARSC A , F 45 25 FfRS AL I S A E U A ik
(] BE CRR SR 1) A% AL 7 AT DG A P 2 (B 5 2)
RS AT 4 5 45 i (BT S/ 3) 37 499 4 AR 3C — 4k A5
[ 13 o

UTAFER , [ A AP TE T RS AR P DA 5 T BTG E
P 2 I 4 A5 AN W7 38 I, 31X AR 4 i L AR
(RS A2 T R Jkat . HIR A 2,
BT ERS AT P A D7 TSR T B rp s VA
R GBI, 1 i = 22 vt ORAEAS B9 I PR AT S , %
I PR A2 PRSI ok = SIS AT HE BT IE 2 27iE
oo AT TR KAEA S Gk = =AUk 3 i F
FECRPE— UL T

HMEER B (A2XFMEFTLERRFA) £
(PLXFWES ZERAFEHR) ;4L (L L RFHET L

ERSERFLSHA); TE(AEXFWRELLERLF
E %4)

EEHIETERE . 220 (AL XFWEFLERAR FH);
KRFA(ALXFWMEPLERLFH); TH (L KF
T % P oL E R4 B A

EEHREIESER A (A EEERAARFA); 2P
(AERFWEPLERLFHA);RE(LLXFERE P L
ERAIEISA) R EE(ABARFHETRERAMAANS
A S

IEHREAK HHESE(LEXFWRE T LERALFH);
Jt (B 2K S W R P L BRI SN A
EEARSRIARK . AREF(LEXBRFHES —ARER
BEEFH), BRE(HIXFEFEWMES —ERAF
EFA); FHR(WNXFEADERRSEFA); K &2
(ABEXRFWEFLERREH); TA(MAELER
AA A

IEREERARR (REREEHF): 24 (L XFHE P L
EMRAEA) vt # GL R A AR ERAR Z 5B ; fF %
(@ XZHEBHERAEFEFH);IDWF(RFRFHE
HHARERA B RS s (EHhRFH —ERRF
LW rs ) EL(LERBRFIRES —ARERRF
EFH); 2R (LWARFFLEREZEFHA) ;T E(AHXF
WETRERSEFESZH); FFE(LFHAKRFRF
EXEWERFERSEBEA); FZW(ALRFRE
PLERREEH); (LR ERRE ESH)E5Y
(BAEZERGFZEFFCRFH)  AFHNALLRF
W o) R REAR 2 A s X (LK SR Pl EFEASAAL)
NP LRXERES SERAL B FzGEMN

RS LHRESIENUE R

G SRR R R e
1 RS T FH AR 75 DA B 9 R 107 28 P K AP e AL R B2 HEBR RS Al TR 25 R 3 s 58/1/0(98)
2 RS AEA v m] g R 7 T T o ik S ) 7 A WA B 2 e - o il 3 @ 57/0/2(100)
3 FFESARAR rp B i A AR S, nl R USRI A A 0 MRS R R B 3 8% 59/0/0(100)
4 PRSI ARG 1 0 I i, FH O A I 5 L BT N I RS O B 35 58/1/0(98)
5 HERIFRRIA G T ol Ik A% (0 F 8 0 A T BE L A 1 56 o6 T sl bk i A% A 7R s A is e i (i 2 @ 59/0/0(100)
6 HFTERAE AT I Sh BRI (o e 0 A B RS K A I N S K BT S kW & AL TR R ARSI IT Sl 3 A 56/1/2(98)

Jiicopie s B s Pk
7 MEAXSI TR R A IS WL K BT 25 A NEA 8, 45 A B MO (L 2 B il R, nf 5 80 3 P4 55/0/4(100)
JHT B0 JRATR T8 5 DRI A 262 51
8 AR TR IR N A B AR SRS A A S 1 RO A 12 A (i 3 B 59/0/0(100)
9 R XA RS AL AT IH I PR AE AT (i, 38 0T — I % BRARAE PN BB (25 B PR BT 3 W% 57/0/2(100)
10 gk BLAR T T PP G B M St R S, € B0 U i 0 {3 ey 4 hEE 45/6/8(88)
11 7 AR L FFAS R BIPEAR B B e i 2 T 3 o 57/1/1(98)
12 ﬁz %{&iﬂﬁ%ﬁﬂﬂﬁ WA 4 7 R O A T S W AT IN A T R I s B A LB AE I TR g 3 3R 58/0/1(100)
13 BRI G I L BE S5 35 RT3 kB 7 5 5T 2 A B A7 A2 T, S I AT 7 S A4 3 5 56/2/1(97)

14 R 5] 528 AT IR SO BRTY AT S R SR SE R TP RS A AT TR, AR AR ik Joe RIS e e 3 o8

A IR

58/0/1(100)

T - " FR R AN R AR R TR B (%) ]



2384 - rpAE el 2023 458 H 22 HAR 103 4545 313 Natl Med J China, August 22, 2023, Vol. 103, No. 31

EHXFHES—ERLEMN) ;M (S HEHXFZHE
—EREFEFH)MFL(TEHRKRERES —ER
BEA); FER(LELRFME T LEREEH); k%
(RFKFEWES T ARERASF EFA); REMFThHE
ARERAZER);KEF(ERXFRESE —ERALF
BwrbPo ) BE(AELRFERBEFLERALEFH) KA
(BB RFEWESF—ERRFEFH); F2R(LLKFWRE
FTLEREMTERAEZEFH) KIR(TERXFWE
—ERBFEEFH);RELCIAREREERALFH);
HWTFCREETERBEM);ERT(LEXFME T L
ERABEHN); FTHES(ETHAXFRFEZFRME
RFERRLEN); AF(FaXFRE=TREH);
B RACERERHRFWES ZERRFFH); AL,
KEMBH ST CRER) AT (FPAEHRFAR
ERAHA) 2M(RAEE PO BERAF EFH); M fe
(% riyﬂlj_}: WS ERARESMA); £24( Lk
FRRW B ERAR B EFH) RRE(LE
k—}f‘ﬁ/%ﬂl’xh[EF;%ﬂfﬂliﬁl‘%ﬁL);%if(id'l‘]k' G -
ERARFE RSP MA L LB KF EFRM BT
EfAEEFA); BT EMNBERLF EFAH);
HaHE(RINTFTARERREA) ARa(S RAEFA X ZHE
ERAEH);FRR(AFREWRER T ARERAE S
EFH); BR(RETH—PCEREFH); Fst(FEEH
XFEBEFEREFA); R RFW BT ERRF
Efdo); R R (AL XFRE P LERFEISA);
BEIR (WK PHZERLFEFAH)#HA(CFLXF
H—WEBREREFEFH);BLOCAREEHKRFHWE
MG E 24 A
FlEEmsE IS I ARIEE R 45 oo

i K F

2 % X #t

[1] Maheshwari E, Tublin ME. Sonography of liver
transplantation[J]. Abdom Radiol (NY), 2021, 46(1):
68-83.D0I: 10.1007/s00261-020-02799-7.

[2] JHEL BATE, T % E S E BRI RS T
AR HAE (2019 fR) []]. #% B B 48, 2019, 10(1): 16-31. DOL:
10.3969/j.issn.1674-7445.2019.01.003.

[3] Como G, Montaldo L,
Contrast-enhanced ultrasound applications in liver
transplant imaging[J]. Abdom Radiol (NY), 2021, 46(1):
84-95.D0I: 10.1007/s00261-020-02402-z.

[4] 2L, FRIBETY . R P8 Wi R TR AL AL LT AT o g i
[J]. Ho 4 Bs 24k 7 24 (W F AR, 2015, 12(12): 907- 910
DOI: 10.3877 /cma.j.issn.1672-6448.2015.12.002.

[5]  T4L, #Har, F3CF . A IR R E AR PEAE R R AR S Y
I G 157 JH 2F 88 [7]. #% B R 48, 2015, (1): 22-25, 50. DOI:
10.3969/j.issn.1674-7445.2015.01.005.

[6] Dietrich CF, Nolsge CP, Barr RG, et al. Guidelines and good
clinical practice recommendations for contrast-enhanced
ultrasound (CEUS) in the liver-update 2020 WFUMB in
cooperation with EFSUMB, AFSUMB, AIUM, and FLAUSJ]J].

Baccarani U, etal

[7]

(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Ultrasound Med Biol, 2020, 46(10): 2579-2604. DOI:
10.1016/j.ultrasmedbio.2020.04.030.

iR B AR 2 PRI AR 5 I F e 1297
FLIE (2019 {R) [J]. #% B B4, 2021, 12(2): 129-133. DOL:
10.3969/j.issn.1674-7445.2021.02.002.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of
recommendations[]]. BM], 2008, 336(7650): 924-926.
DOI: 10.1136/bmj.39489.470347.AD.

Martin P, DiMartini A, Feng S, etal. Evaluation for liver
transplantation in adults: 2013 practice guideline by the
American Association for the Study of Liver Diseases and
the American Society of Transplantation[]J]. Hepatology,
2014,59(3):1144-1165.DOI: 10.1002 /hep.26972.
European Association for the Study of the Liver
Electronic address: easloffice@easloffice.eu. EASL Clinical
Practice Guidelines: Liver transplantation[J]. ] Hepatol,
2016, 64(2):433-485. DOI: 10.1016/j.jhep.2015.10.006.
Millson C, Considine A, Cramp ME, etal. Adult liver
transplantation: UK clinical guideline-part 2: surgery and
post-operation[J]. Frontline Gastroenterol, 2020, 11(5):
385-396.D0I: 10.1136/flgastro-2019-101216.

AR SR BB 2 PES BRI AR
7 HOR LA (2019 W) []]. # B F848, 2019, 10(1): 16-31.
DOI: 10.3969/j.issn.1674-7445.2019.01.003.

7R, B L RS R R IS I AR 2T HLIE (2019 JR)
U], e RS A 44 35 (B T IR, 2019, 13(4): 269-272. DOL:
10.3969/j.issn.1674-7445.2021.02.002.

HAR R 2 AR AR TR 222 4, AR B 2 AR
oy A B AU RS A T AR 1), AR ES
BT AR T2, 2020, 9(5): 429-434. DOI: 10.3877/
cma.j.issn.2095-3232.2020.05.008.

ERE, AR, . HFRAR BT AR m A I 2R L
% A (2021 B [J]. WG DR T B 9 2% 5K, 2021, 37(9):
2054-2057.DO0I: 10.3969/j.issn.1001-5256.2021.09.010.
Bonini G, Pezzotta G, Morzenti C, et al. Contrast-enhanced
ultrasound with SonoVue in the evaluation of
postoperative complications in pediatric liver transplant
recipients[]]. ] Ultrasound, 2007, 10(2): 99-106. DOLI:
10.1016/j.jus.2007.02.008.

Franke D,
Contrast-enhanced ultrasound of transplant organs-liver
and kidney-in children[]]. Pediatr Radiol, 2021, 51(12):
2284-2302.DOI: 10.1007/s00247-020-04867-y.

Koskinen SK,
Contrast-enhanced ultrasound for identifying circulatory

Daugherty RJ, Kljucevsek D, etal

Torres A, Gjertsen H, etal.
complications after liver transplants in children[]].
Pediatr Transplant, 2019, 23(1):e13327. DOI: 10.1111/
petr.13327.

Karmazyn B, Saglam D, Rao GS, etal. Initial experience
with contrast-enhanced ultrasound in the first week after
liver transplantation in children: a useful adjunct to
Doppler ultrasound[]J]. Pediatr Radiol, 2021, 51(2):
248-256.D0I:10.1007/s00247-020-04811-0.
Chupetlovska KP, Borhani AA, Dasyam AK, etal.
Post-operative imaging anatomy in liver transplantation
[J]. Abdom Radiol (NY), 2021, 46(1):9-16. DOI: 10.1007/
s00261-020-02440-7.

Nakamura T, Tanaka K, Kiuchi T, etal. Anatomical
variations and surgical strategies in right lobe living
donor liver transplantation: lessons from 120 cases[]].



2R 2023 458 A 22 HES 103 547 31 8] Natl Med J China, August 22, 2023, Vol. 103, No. 31 - 2385

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Transplantation, 2002, 73(12): 1896-1903. DOI:
10.1097/00007890-200206270-00008.

Ghobrial RM, Hsieh CB, Lerner S, etal. Technical
challenges of hepatic venous outflow reconstruction in
right lobe adult living donor liver transplantation[J]. Liver
Transpl, 2001, 7(6): 551-555. DOI: 10.1053/jlts. 2001.
24910.

Caruso S, Miraglia R, Maruzzelli L, etal. Imaging in liver
transplantation[J]. World ] Gastroenterol, 2009, 15(6):
675-683.DO0I: 10.3748/wjg.15.675.

TR, B A . R PR A AS AR B AL RS AR AR I FIEE AH
SRR AE W BT A2 W B (], AR 2 2R, 2007,
87(46): 3276-3279. DOI: 10.3760/j.issn:0376-2491.2007.
46.010.

Zheng RQ, Chen GH, Xu EJ, etal. Evaluating biliary
anatomy and variations in living liver donors by a new
technique: three-dimensional contrast-enhanced
ultrasonic cholangiography[J]. Ultrasound Med Biol,
2010, 36(8): 1282-1287. DOI: 10.1016/j. ultrasmedbio.
2010.05.001.

Jun M], Shim JH, Kim SY, etal. Clinical implications of
preoperative and intraoperative liver biopsies for
evaluating donor steatosis in living related liver
transplantation[]]. Liver Transpl, 2014, 20(4): 437-445.
DOI: 10.1002/1t.23832.

Karlas T, Petroff D, Sasso M, et al. Individual patient data
meta-analysis of controlled attenuation parameter (CAP)
technology for assessing steatosis[]]. ] Hepatol, 2017,
66(5):1022-1030. DOI: 10.1016/j.jhep.2016.12.022.

rRAR PR A 2l T PR A A3 2 A AR A 2 B WSO A
UL R . T U P s AR IPAG R 1 L BT ST
Al RV FE R (] I R AT I 24 7, 2018, 34(2):
255-261.DOI: 10.3969/j.issn.1001-5256.2018.02.008.
Mazzaferro V, Bhoori S, Sposito C, etal. Milan criteria in
liver transplantation for hepatocellular carcinoma: an
evidence-based analysis of 15 years of experience[]].
Liver Transpl, 2011, 17 Suppl 2:S44-57. DOI: 10.1002/
1t.22365.

Zhang J, Yu Y, Li Y, etal
contrast-enhanced

Diagnostic value of
ultrasound in  hepatocellular
carcinoma: a meta-analysis with evidence from 1998 to
2016[J]. Oncotarget, 2017, 8(43): 75418-75426. DOI:
10.18632/oncotarget.20049.

Quaia E. State of the Art: LI-RADS for Contrast-enhanced
US[]]. Radiology, 2019, 293(1): 4-14. DOI: 10.1148/
radiol.2019190005.

TRy, g, JAG, A5 TR T RS AE UG A OC IR R 04T 0] o0
1B & 2E 24 7, 2007, 87(30): 2101-2104. DOI: 10.3760/j.
issn:0376-2491.2007.30.005.

Claudon M, Dietrich CF, Choi BI, et al. Guidelines and good
clinical practice recommendations for Contrast Enhanced
Ultrasound (CEUS) in the 2012: A
WFUMB-EFSUMB initiative in  cooperation  with
representatives of AFSUMB, AIUM, ASUM, FLAUS and ICUS
[J]. Ultrasound Med Biol, 2013, 39(2): 187-210. DOI:
10.1016/j.ultrasmedbio.2012.09.002.

WRIGE, sk A, ZRAERT, 45 % 0 235 Wl 7 12 W s A e TP
JE U1 R R R B0 {EL ], I R B8 2%, 2012, 32(10): 16-17.
DOI: 10.3969/j.issn.1003-3548.2012.10.009.

PR, W, MR, 5 R AR R AR TR A AR )
PRI e Dk s S i g o o AR B[] P AR B 2 R 2

liver-update

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

& (R, 2016, 13(9): 651-655. DOI: 10.3877/cma. j.
issn.1672-6448.2016.09.003.

BHAL, T OCF- . 7 BB S IS AE AT RS A AR ORI 5
PEA B N B HE ()], vh AR B AR TR A 3K (IR,
2014, 11(10): 782-785. DOI: 10.3877/cma. j. issn.
1672-6448.2014.10.002.

FESZHN, sk T REAEAR S (R DR []]. Th AR Bl 2%
& (H T AR, 2006, 3(5): 300-302. DOI: 10.3969/.
issn.1672-6448.2006.05.015.

Bellini MI, Fresilli D, Lauro A, etal. Liver Transplant
Imaging prior to and during the COVID-19 Pandemic[]].
Biomed Res Int, 2022, 2022: 7768383. DOI: 10.
1155/2022/7768383.

Han H, Liu R, Wang WP etal
haemodynamic changes in transplanted liver: Long-term

Postoperative

follow-up with ultrasonography[J]. ] Int Med Res, 2014,
42(3):849-856.D0I: 10.1177/0300060514521153.
Sanyal R, Lall CG, Lamba R, etal. Orthotopic liver
transplantation: reversible Doppler US findings in the
immediate postoperative period[]J]. Radiographics, 2012,
32(1):199-211.DOI: 10.1148/rg.321115006.

Salman A, Sholkamy A, Salman M, etal. Study of early
postoperative doppler changes post living donor liver
transplantation and their impact on early mortality and
small-for-size syndrome: a retrospective study[]]. Int ]
Gen Med, 2021, 14:309-317. DOI: 10.2147 /]JGM.S280456.
Brookmeyer CE, Bhatt S, Fishman EK, et al. Multimodality
Imaging after Liver Transplant: Top 10 Important
Complications[J]. Radiographics, 2022, 42(3): 702-721.
DOI: 10.1148/rg.210108.

VLV, 2SN, SRAER, 45 RS RS T K L 3 3 ) 2778
1 8 A U B 7 AT 5 0] I R A BE Y 2k R, 2010,
26(2): 161-164. DOI: 10.3969/j.issn.1002-0101.2010.02.020.
Delgado-Moraleda ]], Ballester-Vallés C, Marti-Bonmati L.
Role of imaging in the evaluation of vascular complications
after liver transplantation[J]. Insights Imaging, 2019, 10(1):
78.DOI: 10.1186/s13244-019-0759-x.

Zhong ], Smith C, Walker P, etal. Imaging post liver
transplantation part I: vascular complications[]]. Clin
Radiol, 2020, 75(11): 845-853. DOI: 10.1016/j. crad.
2020.06.007.

Allard R, Smith C, Zhong ], etal. Imaging post liver
transplantation part II: biliary complications[]J]. Clin
Radiol, 2020, 75(11): 854-863. DOI: 10.1016/j. crad.
2020.06.027.

Crossin JD, Muradali D, Wilson SR. US of liver transplants:
normal and abnormal[J]. Radiographics, 2003, 23(5):
1093-1114. DOI: 10.1148/rg.235035031.

Biggins SW, Angeli P, Garcia-Tsao G, etal. Diagnosis,
evaluation, and management of ascites, spontaneous
bacterial peritonitis and hepatorenal syndrome: 2021
practice guidance by the American Association for the
Study of Liver Diseases[]J]. Hepatology, 2021, 74(2):
1014-1048.DOI: 10.1002/hep.31884.

Bekker ], Ploem S, de Jong KP. Early hepatic artery
thrombosis after liver transplantation: a systematic
review of the incidence, outcome and risk factors[J]. Am ]
Transplant, 2009, 9(4): 746-757. DOL: 10.1111/j.
1600-6143.2008.02541.x.

Mourad MM, Liossis C, Gunson BK, etal. Etiology and
management of hepatic artery thrombosis after adult



2386

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

rrAEEE 2Rk 2023 4E8 22 HEE 103 526 31 8] Natl Med J China, August 22, 2023, Vol. 103, No. 31

liver transplantation[]]. Liver Transpl, 2014, 20(6):
713-723.DO0I: 10.1002/1t.23874.

Girometti R, Pancot M, Como G, etal. Imaging of liver
transplantation[J]. Eur ] Radiol, 2017, 93:295-307. DOI:
10.1016/j.ejrad.2017.05.014.

Sy, B, DR, 55 TR RIS YTl K i T
LW RNARIT[]. PAEEE 4R, 2005, 85(24): 1670-1673.
DOI: 10.3760/j:issn:0376-2491.2005.24.005.

TR, 5k 0 RS WAR S RS RS I S i A B B[]
T2 55, 1998: 78-80.

Lu Q, Zhong XF, Huang ZX, et al. Role of contrast-enhanced
ultrasound in decision support for diagnosis and
treatment of hepatic artery thrombosis after liver
transplantation[J]. Eur ] Radiol, 2012, 81(3): e338-343.
DOI: 10.1016/j.ejrad.2011.11.015.

Sidhu PS, Shaw AS, Ellis SM, et al. Microbubble ultrasound
contrast in the assessment of hepatic artery patency
following liver transplantation: role in reducing
frequency of hepatic artery arteriography[J]. Eur Radiol,
2004, 14(1):21-30. DOI: 10.1007/s00330-003-1981-x.
20, FRAER, 6%, %5 Sono Vue S 487 3 52 76 A RS
AR T3 Dk M AR a2 Wi v ) 1 FBIE S [0, o el
¢ &, 2006, 22(5): 366-368. DOIL: 10.3969/j.
issn.1002-0101.2006.05.016.

Caiado AH, Blasbalg R, Marcelino AS, et al. Complications
of liver transplantation: multimodality imaging approach
[J]. Radiographics, 2007, 27(5):1401-1417. DOI: 10.1148/
rg.275065129.

Abbasoglu O, Levy MF, Vodapally MS, et al. Hepatic artery
stenosis after liver transplantation--incidence,
presentation, treatment, and long term outcome[]].
Transplantation, 1997, 63(2):  250-255. DOI:
10.1097/00007890-199701270-00013.

Dodd GD 3rd, Memel DS, Zajko AB, etal. Hepatic artery
stenosis and thrombosis in transplant recipients: Doppler
diagnosis with resistive index and systolic acceleration
time[J]. Radiology, 1994, 192(3):657-661. DOI: 10.1148/
radiology.192.3.8058930.

Abdelaziz O, Attia H. Doppler ultrasonography in living
Intra-and
post-operative  vascular complications[]]. World ]
Gastroenterol, 2016, 22(27): 6145-6172. DOI: 10.3748/
wjg.v22.i27.6145.

Park YS, Kim KW, Lee SJ, etal. Hepatic arterial stenosis
assessed with doppler US after liver transplantation:

donor liver transplantation recipients:

frequent false-positive diagnoses with tardus parvus
waveform and value of adding optimal peak systolic
velocity cutoff[]]. Radiology, 2011, 260(3): 884-891. DOI:
10.1148/radiol.11102257.

Zheng RQ, Mao R, Ren ], etal. Contrast-enhanced
ultrasound for the evaluation of hepatic artery stenosis
after liver transplantation: potential role in changing the
clinical algorithm[]]. Liver Transpl, 2010, 16(6):729-735.
DOI: 10.1002/1t.22054.

Rafailidis V, Fang C, Yusuf GT, etal. Contrast-enhanced
ultrasound (CEUS) of the abdominal vasculaturel]].
Abdom Radiol (NY), 2018, 43(4):934-947. DOI: 10.1007/
s00261-017-1329-7.

Bhargava P, Vaidya S, Dick AA, et al. Imaging of orthotopic
liver transplantation: review[]]. AJR Am ] Roentgenol,
2011, 196(3 Suppl):WS15-25 Quiz S35-38. DOI: 10.2214/

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

AJR.09.7221.

Itri JN, Heller MT, Tublin ME. Hepatic transplantation:
postoperative complications[]]. Abdom Imaging, 2013,
38(6):1300-1333. DOI: 10.1007/s00261-013-0002-z.

Li C, Quintini C, Hashimoto K, etal. Role of Doppler
sonography in early detection of splenic steal syndrome
[J]. J Ultrasound Med, 2016, 35(7): 1393-1400. DOI:
10.7863/ultra.15.06072.

Zhu XS, Gao YH, Wang SS, etal. Contrast-enhanced
ultrasound diagnosis of splenic artery steal syndrome
after orthotopic liver transplantation[]]. Liver Transpl,
2012, 18(8):966-971.DOI: 10.1002/1t.23453.

Li W, Gao N, Pan YP, etal. Diagnostic value of color
Doppler ultrasound and contrast-enhanced ultrasound in
the artery steal syndrome after orthotopic liver
transplantation[]J]. ] Multidiscip Healthc, 2022, 15:
2563-2569. DOI: 10.2147 /JMDH.S386820.

Garcia-Criado A, Gilabert R, Bianchi L, etal. Impact of
contrast-enhanced ultrasound in the study of hepatic
artery hypoperfusion shortly after liver transplantation:
contribution to the diagnosis of artery steal syndrome[]J].
Eur Radiol, 2015, 25(1): 196-202. DOI: 10.1007/
s00330-014-3377-5.

Pérez-Saborido B, Pacheco-Sanchez D, Barrera-Rebollo A,
etal. Incidence, management, and results of vascular
complications after liver transplantation[]]. Transplant
Proc, 2011, 43(3): 749-750. DOI: 10.1016/j.
transproceed.2011.01.104.

Duffy JP, Hong JC, Farmer DG, et al. Vascular complications
of orthotopic liver transplantation: experience in more
than 4, 200 patients[]J]. ] Am Coll Surg, 2009, 208(5):
896-903;  discussion  903-905. DOI: 10.1016/j.
jamcollsurg.2008.12.032.

Hom BK, Shrestha R, Palmer SL, etal. Prospective
evaluation of vascular complications after liver
transplantation: comparison of conventional and
microbubble contrast-enhanced US[J]. Radiology, 2006,
241(1):267-274.DO0I: 10.1148/radiol.2411050597.

Singh AK, Nachiappan AC, Verma HA, et al. Postoperative
imaging in liver transplantation: what radiologists should
know[J]. Radiographics, 2010, 30(2): 339-351. DOI:
10.1148/rg.302095124.

Huang TL, Cheng YF, Chen TY, etal. Doppler ultrasound
evaluation of postoperative portal vein stenosis in adult living
donor liver transplantation[]J]. Transplant Proc, 2010, 42(3):
879-881. DOI: 10.1016/j.transproceed.2010.02.036.

Chong WK, Beland JC, Weeks SM. Sonographic evaluation
of venous obstruction in liver transplants[]]. AJR Am ]
Roentgenol, 2007, 188(6): W515-521. DOI: 10.2214/
AJR.06.1262.

Mullan CP, Siewert B, Kane RA, etal. Can Doppler
sonography discern between hemodynamically
significant and insignificant portal vein stenosis after
adult liver transplantation? [J]. AJR Am ] Roentgenol,
2010,195(6):1438-1443.DOI: 10.2214/AJR.10.4636.
Sidhu PS, Marshall MM, Ryan SM, etal. Clinical use of
Levovist, an ultrasound contrast agent, in the imaging of
liver transplantation: assessment of the pre-and
post-transplant patient[J]. Eur Radiol, 2000, 10(7):
1114-1126.DO0I: 10.1007/s003309900117.

Baheti AD, Sanyal R, Heller MT, et al. Surgical techniques



2R 2023 458 A 22 HES 103 547 31 8] Natl Med J China, August 22, 2023, Vol. 103, No. 31 - 2387

[79]

[80]

[81]

[82]

[83]

[84]

[85]

(86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

and imaging complications of liver transplant[]]. Radiol
Clin North Am, 2016, 54(2): 199-215. DOI: 10.1016/j.
rcl.2015.09.004.

B, (RN, FRoEE, 5 R 2 B SR R TR A 2
PRI e 78 (R (B, o B 75 5 2 4%, 2014, 30(1):
44-47.

Ko EY, Kim TK, Kim PN, etal. Hepatic vein stenosis after
living donor liver transplantation: evaluation with
Doppler US[]J]. Radiology, 2003, 229(3): 806-810. DOI:
10.1148/radiol.2293020700.

Park YS, Kim KW, Kim SY, etal. Obstruction at middle
hepatic venous tributaries in modified right lobe grafts
after living-donor liver Transplantation: diagnosis with
contrast-enhanced US[J]. Radiology, 2012, 265(2):
617-626.D0I: 10.1148/radiol.12112042.

FRAE L, L)1 L RS AR S5 IRTE R A RS2 e []]. Fh e
ML 3% (B T AR, 2021, 15(4): 232-238. DOI: 10.3877/
cma.j.issn.1674-3903.2021.04.010.

Federle MP,
transplantation: imaging and intervention[J]. Radiol Clin
North Am, 2003, 41(6): 1289-1305. DOI: 10.1016/
s0033-8389(03)00119-2.

McDonald V, Matalon TA, Patel SK, et al. Biliary strictures
in hepatic transplantation[]]. ] Vasc Interv Radiol, 1991,
2(4):533-538.D0I: 10.1016/s1051-0443(91)72237-9.
Seg i, IV, 2L, A b EIREEE AL N B2 TR L R
PH(2020,4650) [J]. I AR AT ARG 2%k, 2021, 37(4): 798-802.
DOI: 10.3969/j.issn.1001-5256.2021.04.015.

Liao M, Guo H, Tong G, etal. Can ultrasonography

Kapoor V. Complications of liver

differentiate anastomotic and non-anastomotic biliary

strictures after orthotopic liver transplantation-a
single-center experience[J]. Eur ] Radiol, 2021, 134:
109416.DOI: 10.1016/j.ejrad.2020.109416.

Ren ], Zheng BW, Wang P, et al. Revealing impaired blood
supply to the bile ducts on contrast-enhanced ultrasound:
a novel diagnosis method to ischemic-type biliary lesions
after orthotropic liver transplantation|[J]. Ultrasound Med
Biol, 2013, 39(5): 753-760. DOI: 10.1016/j. ultrasmedbio.
2012.12.004.

FEEE, W, ALV, 55 TR RSAL A5 N I A B 5 12
G BRANAEL[)]. HP B A A PR 2 4%, 2006, 22(6): 444-446.
DOI: 10.3969/j.issn.1002-0101.2006.06.015.

Potthoff A, Hahn A, Kubicka S, etal. Diagnostic value of
ultrasound in detection of biliary tract complications
after liver transplantation[]]. Hepat Mon, 2013, 13(1):
€6003. DOI: 10.5812 /hepatmon.6003.

Chang JH, Lee I, Choi MG, etal. Current diagnosis and
treatment of benign biliary strictures after living donor
liver transplantation[J]. World ] Gastroenterol, 2016,
22(4):1593-1606.DOI: 10.3748/wjg.v22.i4.1593.

Beswick DM, Miraglia R, Caruso S, etal. The role of
ultrasound and magnetic resonance
cholangiopancreatography for the diagnosis of biliary
stricture after liver transplantation[]]. Eur ] Radiol, 2012,
81(9):2089-2092.DO0I: 10.1016/j.ejrad.2011.07.008.

Dani G, Sun MR, Bennett AE. Imaging of liver transplant
and its complications[J]. Semin Ultrasound CT MR, 2013,
34(4):365-377.D0I: 10.1053 /j.sult.2013.04.002.
Bolognesi M, Sacerdoti D, Mescoli C, etal. Acute liver
rejection: accuracy and predictive values of doppler US
2005,

measurements--initial experience[J]. Radiology,

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

235(2):651-658.DOI: 10.1148/radiol.2352040506.
Sugimoto H, Kiuchi T, Nakao A. W-shaped diastolic
Doppler waveform in the hepatic artery of a patient with
acute rejection after living donor liver transplantation[J].
J Clin Ultrasound, 2007, 35(6): 341-343. DOI: 10.1002/
jcu.20357.

BRLL, IO, BREIE, 5 % (0 23 Sl A i R AT P I
TS 2T 2 BRI A R AR
2 % 5, 2013, 22(6): 496-499. DOI: 10.3760/cma. j.
issn.1004-4477.2013.06.012.

Jéquier S, Jéquier JC, Hanquinet S, et al. Orthotopic liver
transplants in children: change in hepatic venous Doppler
wave pattern as an indicator of acute rejection][]].
Radiology, 2003, 226(1): 105-112. DOI: 10.1148/radiol.
2261011238.

Nacif LS, Gomes C, Mischiatti MN, etal
elastography in acute cellular rejection following liver

Transient

transplantation: systematic review[J]. Transplant Proc, 2018,
50(3):772-775.DOI: 10.1016/j.transproceed.2018.02.008.
Yoon JH, Lee JY, Woo HS, et al. Shear wave elastography in
the evaluation of rejection or recurrent hepatitis after
liver transplantation[]]. Eur Radiol, 2013, 23(6):
1729-1737.D0I: 10.1007/s00330-012-2748-z.

Crespo G, Castro-Narro G, Garcia-Juarez I, et al. Usefulness
of liver stiffness measurement during acute cellular
rejection in liver transplantation[]]. Liver Transpl, 2016,
22(3):298-304. DOI: 10.1002/1t.24376.

Schrem H, Kurok M, Kaltenborn A, etal. Incidence and
long-term risk of de novo malignancies after liver
transplantation with implications for prevention and
detection[]]. Liver Transpl, 2013, 19(11):1252-1261. DOI:
10.1002/1t.23722.

Burra P, Rodriguez-Castro KI. Neoplastic disease after
liver transplantation: Focus on de novo neoplasmsl]].
World ] Gastroenterol, 2015, 21(29): 8753-8768. DOI:
10.3748/wjg.v21.i29.8753.

Bergoén-Sendin M, Pulido-Pérez A, Carretero Lopez F, et al.
Cutaneous ultrasound for tumor thickness measurement
in squamous cell carcinoma: the effect of neoadjuvant
intralesional methotrexate in 40 patients[]J]. Dermatol
Surg, 2020, 46(4): 530-536. DOI: 10.1097/DSS.
0000000000002139.

Mumtaz K, Faisal N, Marquez M, etal. Post-transplant
disorder in liver

lymphoproliferative recipients:

Characteristics, management, and outcome from a
single-centre experience with>1000 liver transplantations
[J]. Can J Gastroenterol Hepatol, 2015, 29(8): 417-422.
DOI: 10.1155/2015/517359.

Liu Y, Sun LY, Zhu Z], etal
lymphoproliferative  disorder after paediatric liver
transplantation[J]. Int ] Clin Pract, 2021, 75(4): e13843.
DOI: 10.1111/ijcp.13843.

Valls C, Ruiz S, Martinez L, et al. Enlarged lymph nodes in

Post-transplant

the upper abdomen after liver transplantation: imaging
features and clinical significance[]]. Radiol Med, 2011,
116(7):1067-1075.DO0I: 10.1007/s11547-011-0690-9.

Giannella M, Freire M, Rinaldi M, et al. Development of a
risk  prediction model for carbapenem-resistant
enterobacteriaceae infection after liver transplantation: a
multinational cohort study[]]. Clin Infect Dis, 2021, 73(4):

€955-e966. DOI: 10.1093/cid/ciab109.



2388

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

rrAEEE 2Rk 2023 4E8 22 HEE 103 526 31 8] Natl Med J China, August 22, 2023, Vol. 103, No. 31

Kim SI. Bacterial infection after liver transplantation[]].
World ] Gastroenterol, 2014, 20(20): 6211-6220. DOI:
10.3748/wjg.v20.i20.6211.

i BE i E 2 de B RS R A3 25, AR B A B A
Iy IF RS RS . v [ I R AT 52 3 B 0005 4 B kiR
(2017 RR) [J]. H 4 AL A BE SRR, 2017, 16(4): 319-326.
DOI: 10.3760/cma.j.issn.1673-9752.2017.04.001.

Rubin A, Sanchez-Montes C, Aguilera V, etal. Long-term
outcome of ' long-term liver transplant survivors’ [J].
Transpl Int, 2013, 26(7): 740-750. DOI: 10.1111/
tri.12118.

Petrucci I, Clementi A, Sessa C, et al. Ultrasound and color
Doppler applications in chronic kidney disease[]J]. ]
Nephrol, 2018, 31(6): 863-879. DOI: 10.1007/s40620-
018-0531-1.

0'Neill WC. Renal relevant radiology: use of ultrasound in
kidney disease and nephrology procedures[]]. Clin ] Am
Soc Nephrol, 2014, 9(2): 373-381. DOI: 10.2215/
CJN.03170313.

Zhuang Y, Sun ], Liu J. Diagnosis of chronic kidney disease
by three-Dimensional contrast-enhanced ultrasound
combined with augmented reality medical technology[]]. ]
Healthc Eng, 2021, 2021: 5542822. DOI: 10.1155/
2021/5542822.

Xu Y, Li H, Wang C, etal. Improving prognostic and
chronicity evaluation of chronic kidney disease with
contrast-enhanced ultrasound index-derived peak
intensity[J]. Ultrasound Med Biol, 2020, 46(11):
2945-2955. DOI: 10.1016/j.ultrasmedbio.2020.06.020.
Craig EV, Heller MT. Complications of liver transplant[]].
Abdom Radiol (NY), 2021, 46(1): 43-67. DOI: 10.1007/
s00261-019-02340-5.

FE I L, 2595 . b R AR R S O A0 1297 ME (2019 1)
1. #% B % #i, 2021, 12(2): 129-133. DOL: 10.3969/j.
issn.1674-7445.2021.02.002.

0 T8, (TR, SR, 55 RS A A O U R G0 RO
1 B 36 [, AR TR 2% 2% 55, 2004, 8(6): 335-338.
DOI: 10.16260/j.cnki.1009-2188.2004.06.006.

B, R LR B D). AR AR E B R AR AR, 2019,
40(1): 3.DOI: 10.3760/cma,j.issn.0254-1785.2019.01.002.
AR S AR T R A 4y LB I RS AR E L
(2019 Ji) [0]. Hh AR A 225k (FR TR, 2019, 13(3): 181-186.
DOI: 10.3877 /cma.,j.issn.1674-3903.2019.03.005.

R 2 e B AR S A 2, v I BRI 2 e B R AR R U
gr2y . b EDLE AR AR I R 1297 46 9 (2015 B [J]. I PRI
fH 5 2% &, 2016, 32(7): 1235-1244. DOI: 10.3969/j.
issn.1001-5256.2016.07.001.

Monti L, Soglia G, Toma P. Imaging in pediatric liver
transplantation[J]. Radiol Med, 2016, 121(5): 378-390.
DOI: 10.1007/s11547-016-0628-3.

Gu LH, Gu GX, Fang H, et al. Shear wave elastography for
evaluation of the urgency of liver transplantation in

pediatric patients with biliary atresia[J]]. Pediatr
Transplant, 2020, 24(8): e13815. DOI: 10.1111/
petr.13815.

Diamond IR, Fecteau A, Millis JM, etal. Impact of graft
type on outcome in pediatric liver transplantation: a
report From Studies of Pediatric Liver Transplantation
(SPLIT) [J]. Ann Surg, 2007, 246(2): 301-310. DOLI:

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

10.1097/SLA.0b013e3180caa415.

Stanescu AL, Kamps SE, Dick A, etal. Intraoperative
Doppler sonogram in pediatric liver transplants: a
pictorial review of intraoperative and early postoperative
complications[J]. Pediatr Radiol, 2018, 48(3): 401-410.
DOI: 10.1007/s00247-017-4053-0.

Monroe EJ, Jeyakumar A, Ingraham CR, etal. Doppler
ultrasound predictors of transplant hepatic venous
outflow obstruction in pediatric patients[]J]. Pediatr
Transplant, 2018, 22(8): e13310. DOI: 10.1111/
petr.13310.

d R, ERL, IVER, 55 L SRS A I Kt 3 A B 12
AW ] th R4 E B A 24 AR, 2020, 41(11): 661-665.
DOI: 10.3760/cma.j.cn421203-20200814-00287.

o, =l LR AR A LT AL BT e (). rh Ak
PEE A Z 3, 2020, 41(1): 53-57. DOI: 10.3760/cma.j.
issn.0254-1785.2020.01.013.

TR, R, RS, A TR KR 1 UG L TE IS
A I T A URE B B 9E 5 ()], i R 79 PR 2 2% R, 2021,
37(4): 425-428.

AR BRI Sr 2, DR BRI P22 4 B RS AL BRIl
gz, PR 22 T G R B S B LA LIRS AE
W LI S e BEAS Wi G R (2016 JR) []. TPAERE E A 2k
i, 2016, 37(8): 494-501. DOI: 10.3760/cma. j. issn.
0254-1785.2016.08.010.

JEF I 2 0035 ARG A e 2R IR G 5 20 JEPIE 2 0 R A
Z AL )], b 3 E A0 R 445k, 2021, 30(1): 1-8. DOL:
10.7659/j.issn.1005-6947.2021.01.001.
Lu DS, Yu NC, Raman SS, etal
radiofrequency ablation of hepatocellular carcinoma as a
bridge to liver transplantation[]J]. Hepatology, 2005,
41(5):1130-1137.D0I: 10.1002/hep.20688.

Lee MW, Raman SS, Asvadi NH, etal. Radiofrequency
ablation of hepatocellular carcinoma as bridge therapy to

Percutaneous

liver transplantation: a 10-year intention-to-treat analysis
[J]. Hepatology, 2017, 65(6): 1979-1990. DOI: 10.1002/
hep.29098.

R DA Z I AT . R M 9 12 97 46 6 (2022 4F
fR) 1. I PR BF B G 2= &, 2022, 38(2): 288-303. DOL:
10.3969/j.issn.1001-5256.2022.02.009.

PR, R, BRI, 45 2 NIRRT AR T REAER f5
IF R Y R []. P AR d B RS AR 2k ik, 2017, 38(3):
165-171.DOI: 10.3760/cmaj.issn.0254-1785.2017.03.009.
FKBEAE, R, 8 POAR, 45 PTCD RIS 1A AR A S Bl il
TURHE AL ORI AR []. FP AT AR MR, 2010, 16(9):
648-651. DOI: 10.3760/cma.j.issn.1007-8118.2010.09.003.
Zheng BW, Zhang HJ, Gu §], etal. Contrast-enhanced
ultrasonography to evaluate risk factors for short-term
and long-term outcomes after liver transplantation: a
pilot prospective study[]]. Eur ] Radiol, 2021, 135:
109475.DOI: 10.1016/j.ejrad.2020.109475.

Choi SH, Kwon JH, Kim KW, etal. Measurement of liver
volumes by portal vein flow by Doppler ultrasound in
living donor liver transplantation[]J]. Clin Transplant,
2017,31(9).DOI: 10.1111/ctr.13050.

TSR, Y, 2, 55 R ORI RS AL A T = A ) et A
JHFHIEAAS R AR v JEFIE (A BRI B 2 4 5 R AP (], v [l
BE 2% 7% #&, 2009, 25(10): 968-971. DOI: 10.3969/].
issn.1002-0101.2009.10.017.



