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[ Abstract] Objective To analyze three-dimensional imaging characteristics and advantages for severe portal vein
stenosis after liver transplantation, and to evaluate clinical efficacy of portal vein stent implantation. Methods Clinical
data of 10 patients who received portal vein stent implantation for severe portal vein stenosis after liver transplantation
were retrospectively analyzed. Imaging characteristics of severe portal vein stenosis, and advantages of three-dimensional

reconstruction imaging and interventional treatment efficacy for severe portal vein stenosis were analyzed.
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Results Among 10 patients, 3 cases were diagnosed with centripetal stenosis, tortuosity angulation-induced stenosis in 2
cases, compression-induced stenosis in 2 cases, long-segment stenosis and/or vascular occlusion in 3 cases. Three-
dimensional reconstruction images possessed advantages in accurate identification of stenosis, identification of stenosis
types and measurement of stenosis length. All patients were successfully implanted with portal vein stents. After stent
implantation, the diameter of the minimum diameter of portal vein was increased [(6.2+0.9) mm vs. (2.6£1.7) mm,
P<0.05], the flow velocity at anastomotic site was decreased [(57+19) cm/s vs. (128+27) cm/s, P<0.05], and the flow
velocity at the portal vein adjacent to the liver was increased [(41£6) cm/s vs. (1846) cm/s, P<0.05]. One patient suffered
from intrahepatic hematoma caused by interventional puncture, which was mitigated after conservative observation and
treatment. The remaining patients did not experience relevant complications. Conclusions Three-dimensional
visualization technique may visually display the location, characteristics and severity of stenosis, which is beneficial for

clinicians to make treatment decisions and assist interventional procedures. Timely implantation of portal vein stent may

effectively reverse pathological process and improve portal vein blood flow.

[ Key words ] Liver transplantation; Vascular complication; Portal vein stenosis; Interventional therapy; Three-

dimensional visualization imaging; Portal vein stent; Accelerated blood flow; Portal hypertension
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Figure 1 Percutaneous transhepatic puncture and stent

implantation for the treatment of

portal vein stenosis after liver transplantation
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Figure 2 3D reconstruction images of portal vein, superior
mesenteric vein, splenic vein and corresponding stenosis

after liver transplantation
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Figure 3 Coronal MIP and 3D reconstruction images of enhanced CT showing conditions of portal vein, superior

mesenteric vein and corresponding stenosis
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Table 1 Clinical data of 10 patients with portal vein stenosis undergoing interventional treatment after liver transplantation
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Table 2 The index changes of 10 patients with portal vein stenosis after liver transplantation

before and after interventional therapy

Bfla] 4 ALT (U/L) AST (U/L) TB (pmol/L) ALP (U/L) H4IH (x10%L) I/ (x10°/L)
WITHT 10 34 (24,84)  39(29,51)  12(10,30) 120 (89,139) 2.8 (2.7,3.7) 118 (38,164)
WIYE 10 26 (19,57) 23 (19,26) 12 (10,21) 104 (91,126 ) 4.1 (3.0,4.8) 155 (117, 168 )
PlH 0.353 0.052 0.684 0.631 0.075 0.247

P>0.05) o HEBRA AR YT AT F 40 AR K OF IE F )
B3 J5, SAARITHIHEL, M AIRIT IR B 4
KVETHE, ZFASIFE X[ (2.9£0.7) x10°/L It
(3.9+1.0) x10°/L, P<0.05) ].

M ANIRIT IR BEVI A 17.3 (12.7, 35.5) 4
R, i B G — AR F R AR Tk i 38
%, JRITARCR 100%. 1 58 A A0 5
P, RSP MEIRYT IR arss . HARBaE R
FHIEF KA -

3 i i

RS AR A TR A0 K HE 281 3% LA, &L
T TR SO o [ TR A0 = B AL A )
MZ BRI RO, ORFTTE RGN . FARTOR
e ) b R LR ESE U AR R AR S T T
Jok A ISR 7 TR SZ I L I BT f) A
B MAETUR IR TR AEA S TRk ™ A 1
T

TR TR IO AAE BAT I IR R B, (2
FEEEI TR KA AT RES DEAZAE Y DI RESZ AR AT TRk
1R AR, AR, A AR AT T Bk ame bl 7
A EARDRAEIIE, SR RSAEA S [Tk B 75 A T 1k
INEE, (At K RH2IE X AR A AR Y DI RE MBI A K
WS B E

RS A ARG T Bk e 7 B2l R L 1 o
CT Wil 5t PR HA A R, ifE
B BEM . J7E . arEEMERAPEE, NI A A
Ja TV LA B BT BL, R B AR
IR A AL W D R S i g Ty, AT —2b
PEATHG AR CT A A8 W86 ] o i i B T 25 o i 3 5
CT MM AINS & 5t HATAERR A, SRR i [
SRR AR, AR IR R DR I T =% FEs
AR, BTGNS B hriE, (HPIH

A BIVER A HAFAE— I AR, SO
MW, AR T AR T BRI 7
AJ5 TV K S T o3 R 48 (<30 d) A
(=30d) FFAAE . MREA ) HUIR O B I PR
JYORR . BRae B it T SRR 72 h WAERIES
FARBBEEHVI G, S AIGITEATI I . BREEY 5K
HSAAHAGE T Z AT I il T oA o
ARPTBECR AN, TEAERT 22 SO . XA
TP E R RAE AL, Bl BRSO A T REXE
PARIPIGERF TR K e 2 , n] REIN L4 32 e il 3 2 I
DIFRR A , AAT 7 BT 38 I A RE XS - R Y
WP R S AR B TR AR A
1Ry, TR AR AR 2 B P S AU A
B, T HARFA S E AT ORIk
SR TFARY)G o RIS RS E SRR R e
YR, BOMOPUEERI TR AE KRS, BUPBCR A
He, SRR B AR GBI R KR
IRRBKILE , PRAEAS B 0 25 00as o T IS0 0 R J8
&, ATRAZ — B (A A B BE A . T
DA A e, HAx 8 B B2 SR . AR
WEFE I A B BT T AR TRICR .
SBT3 28 2 28 BT R A 22 UM KA
B, AHPFUREGTE, TR ERSESGS, B
JE HRHRER S # WA T LR . HRTZE A it g
IWHRELRGTHINE, HATEF RN, B
TR K2 E T R A DT BR T
A BRI AT K ET AR E R R L
bk . AR [ R L ER KA SR 5 S5 R L
R, WRBETREAE G LMNEA R, 24,
AT 1R BRZF RUAH S A RE—— RPN UL, A7 —
AR, HARBE PR RT3
MR R & BT REssbr 22 7 oigeit o X, (i
PR TR, RIEWIKZ G A RELEN ART



LR

RS A RS REA G ™ HE TR KA Y = 4l ] A USR5 T TR SRR AT P 2003 # - 87 -

JE T TR B KRG BT R G, AT DAL T ko 3 5

JEWAE, BRAE R LAV 1 WG R T R R

Py ke i 1w ks FE RIS B GE , RS,

JEAT I D RE U IS JAY A T AT i . SR

WAJG HEERIT R, A2 1 4ELL

MIPTEEGY Y, DLREGURT A TRk R, s PG 2

Moita AR RMIBERYY , (B2 REE R X

SCARAE AR, S R AR 6 S BE T A

B,

i bRk, —4En] AL M OHATT A= R F R H AL
BT M NGRS AT RS rs = 4En )
B ARG — HERAR TN BV R [T Bk R G
ZSISLAFR R AR, XTI TR s aB 0L . B
JEA ERBIRCR, AR THEN AT IR, —
AR T2 15 R AT AT G 075 A 78 L 1) ™ B R B
FFI T bk b AR, (EXE UHI WA AR AL BT
UVZe A T TRk 73 SURI I 2R et ibk -5 M I 5
AR . 4R FE A S MIP Sl 2 2
[P IE ASRE mH TH, JUHOR ST TR IR A e A2 %
SEIRAR/IN, Wz AR G AT, PR AR BEXE L S B
PR TR K R GO AR T PR = ZE R B AR F
A —EPLFEH,

B, TR G T E TR RO A R i
BRILGESE , Ik Tk AR R B i
AT TOAEA I AT LU RO e i A8 AR st 1 T
179111 RS ] /1K 5 2 NI R VAL NIER U 2 e
fr, FHESERE, AR TIRREIME TR R
HEFBI S AR
S 3k
[1] BUROS C, DAVE AA, FURLAN A. Immediate and late

complications after liver transplantation[J]. Radiol Clin

North Am, 2023, 61(5): 785-795. DOI: 10.1016/j.rcl.

2023.04.002.

[2] KIM KS, KIM JM, LEE JS, et al. Stent insertion and
balloon angioplasty for portal vein stenosis after liver
transplantation: long-term follow-up results[J]. Diagn
Interv Radiol, 2019, 25(3): 231-237. DOI: 10.5152/dir.
2019.18155.

[3] BUKOVA M, FUNKEN D, PFISTER ED, et al. Long-
term outcome of primary percutaneous stent angioplasty
for pediatric posttransplantation portal vein stenosis[J].

Liver Transpl, 2022, 28(9): 1463-1474. DOI: 10.1002/1t.
26488.

[4] MULLAN CP, SIEWERT B, KANE RA, et al. Can
Doppler sonography discern between hemodynamically
significant and insignificant portal vein stenosis after
adult liver transplantation?[J]. AJR Am J Roentgenol,
2010, 195(6): 1438-1443. DOL: 10.2214/AJR.10.4636.

[5] YABUTA M, SHIBATA T, SHIBATA T, et al. Long-
term outcome of percutaneous transhepatic balloon
angioplasty for portal vein stenosis after pediatric living
donor liver institute's
experience[J]. J Vasc Interv Radiol, 2014, 25(9): 1406-
1412. DOI: 10.1016/j.jvir.2014.03.034.

(6]  BURK, BP9, Phr W, 45, RETEITE LSRRI AT 1A
WK AR A E (], v AP A 5 6 R 2%
w3, 2019, 26(12): 1424-1428. DOI: 10.7507/1007-9424.
201908053.

WEI X, HU H, ZHONG LM, et al. Value of preoperative

simulation in the treatment of transjugular intrahepatic

transplantation: a  single

portosystemic shunt[J]. Chin J Bases Clin Gen Surg,
2019, 26(12): 1424-1428. DOI: 10.7507/1007-9424.
201908053.

[7] SCHOENHAGEN P, NUMBURI U, HALLIBURTON
SS, et al. Three-dimensional imaging in the context of
minimally invasive and transcatheter cardiovascular
interventions using multi-detector computed
tomography: from pre-operative planning to intra-
operative guidance[J]. Eur Heart J, 2010, 31(22): 2727-
2740. DOI: 10.1093/eurheartj/ehq302.

[8] DE ASSIS A, DE CARVALHO MELO JA IR,
KAWAKAMI WY, et al. Life-threatening variceal
bleeding after liver transplantation and extensive portal
vein thrombosis: desperate times call for desperate
measures [J]. Pediatr Transplant, 2023, 27(8): e14555.
DOI: 10.1111/petr.14555.

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

(10] BUHEA, i se, skamdl, 55, RS A0 Tkt

RAERIIER R R T SR 2246 (1] h e de B oAt A%
&, 2019, 40(11): 660-664. DOL 10.3760/cma.j.issn.
0254-1785.2019.11.003.
HE YJ, WEN PH, ZHANG JK, et al. Risk factor analysis
and diagnosis and treatment of early portal vein
complications after liver transplantation[J]. Chin J
Organ Transplant, 2019, 40(11): 660-664. DOI: 10.3760/
cma.j.issn.0254-1785.2019.11.003.

[11] HULS, ZHAO Z, L1 T, et al. The management of portal


https://doi.org/10.1016/j.rcl.2023.04.002
https://doi.org/10.1016/j.rcl.2023.04.002
https://doi.org/10.1016/j.rcl.2023.04.002
https://doi.org/10.1016/j.rcl.2023.04.002
https://doi.org/10.5152/dir.2019.18155
https://doi.org/10.5152/dir.2019.18155
https://doi.org/10.5152/dir.2019.18155
https://doi.org/10.5152/dir.2019.18155
https://doi.org/10.1002/lt.26488
https://doi.org/10.1002/lt.26488
https://doi.org/10.1002/lt.26488
https://doi.org/10.2214/AJR.10.4636
https://doi.org/10.2214/AJR.10.4636
https://doi.org/10.1016/j.jvir.2014.03.034
https://doi.org/10.1016/j.jvir.2014.03.034
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.7507/1007-9424.201908053
https://doi.org/10.1093/eurheartj/ehq302
https://doi.org/10.1093/eurheartj/ehq302
https://doi.org/10.1111/petr.14555
https://doi.org/10.1111/petr.14555
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003
https://doi.org/10.3760/cma.j.issn.0254-1785.2019.11.003

$ 88 HBH 5515 %
vein thrombosis after adult liver transplantation: a case utilizing a hybrid operating room after liver
series and review of the literature [J]. J Clin Med, 2022, transplantation[J]. HPB (Oxford), 2023, 25(5): 589-592.
11(16): 4909. DOI: 10.3390/jcm11164909. DOI: 10.1016/j.hpb.2023.01.020.

(12] kAR, SOEM. AR RIS L A AER2iG  [20] SARE A, CHANDRA V, SHANMUGASUNDARAM S,
[J]. #5 B #E 4, 2022, 13(5): 555-560. DOI: 10.3969/j. et al. Safety and efficacy of endovascular treatment of
issn.1674-7445.2022.05.002. portal vein stenosis in liver transplant recipients: a
ZHANG JB, LI GM. Diagnosis and treatment of vascular systematic review[J]. Vasc Endovascular Surg, 2021,
complications after liver transplantation in adults[J]. 55(5): 452-460. DOI: 10.1177/1538574421994417.
Organ Transplant, 2022, 13(5): 555-560. DOI: 10.3969/;. [21] KIRCHNER VA, O'FARRELL B, IMBER C, et al. What
issn.1674-7445.2022.05.002. is the optimal management of thromboprophylaxis after

[13] NACIF LS, ZANINI LY, PINHEIRO RS, et al. Portal liver transplantation regarding prevention of bleeding,
vein surgical treatment on non-tumoral portal vein hepatic artery, or portal vein thrombosis? a systematic
thrombosis in liver transplantation: systematic review review of the literature and expert panel
and meta-analysis[J]. Clinics (Sao Paulo), 2021, 76: recommendations[J]. Clin Transplant, 2022, 36(10):
¢2184. DOI: 10.6061/clinics/2021/e2184. ¢14629. DOI: 10.1111/ctr.14629.

[14] MARRA P, DULCETTA L, CARBONE FS, et al. The ~ [22] sk, Fatfe, i, 55, 2 5% 5 A ATRY7 IF i
role of imaging in portal vein thrombosis: from the (LT) RETTE K ALE (PVC) —BHE IR U5
diagnosis  to  the interventional  radiological H 0] ZEH2M (ESM) , 2019, 46(6): 764-768.
management[J]. Diagnostics (Basel), 2022, 12(11): DOI:10.3969/j.issn.1672-8467.2019.06.007.

2628. DOI: 10.3390/diagnostics12112628. ZHANG H, WANG JH, LIU R, et al. Percutaneous

(151 HBIE, DBH, T o4, 4. 1Tk ke Hoie £ 48 55 # Ik transhepatic interventional therapy for portal vein
f9 CT A5 A fif RHE Al R 2 SCLT] . AR T ARSI R e complications (PVC) after liver transplantation (LT) :
Ao, 2022, 21(2): 295-302. DOI: 10.3760/cma.j. long-term follow-up results[J]. Fudan Univ J Med Sci,
cnl115610-20220129-00063. 2019, 46(6): 764-768. DOI: 10.3969/j.issn.1672-
TIAN MG, BU Y, DING RH, et al. CT examination 8467.2019.06.007.
anatomical features and clinical significance of [23] OHM JY, KO GY, SUNG KB, et al. Safety and efficacy
paraesophageal vein in portal hypertension[J]. Chin J of transhepatic and transsplenic access for endovascular
Dig Surg, 2022, 21(2): 295-302. DOI: 10.3760/cma.j. management of portal vein complications after liver
cnl15610-20220129-00063. transplantation[J]. Liver Transpl, 2017, 23(9): 1133-

(16] kA, skiERl, M8, 55, FFREALA S [T 18 4] 1142. DOIL: 10.1002/1t.24737.

Il R 20T (1] %8B FA4H, 2017, 8(6): 445-449. DOI: 10. [24] CAVALCANTE  ACBS, CARNEVALE FC,
3969/j.issn.1674-7445.2017.06.007. ZURSTRASSEN CE, et al. Recanalization of portal vein
ZHANG M, ZHANG XG, TIAN M, et al. Clinical thrombosis after pediatric liver transplantation: efficacy
analysis of 18 patients with portal vein stenosis after and safety of the transsplenic access[J]. Pediatr
liver transplantation[J]. Organ Transplant, 2017, 8(6): Transplant, 2023,DOI: 10.1111/petr.14537 [Epub ahead
445-449. DOI: 10.3969/].issn.1674-7445.2017.06.007. of print].

[17] KREFT B, STRUNK H, FLACKE S, et al. Detection of [25] WEI BJ, ZHAI RY, WANG JF, et al. Percutaneous
thrombosis in the portal venous system: comparison of portal venoplasty and stenting for anastomotic stenosis
contrast-enhanced MR angiography with intraarterial after liver transplantation[J]. World J Gastroenterol,
digital subtraction angiography[J]. Radiology, 2000, 2009, 15(15): 1880-1885. DOI: 10.3748/wjg.15.1880.
216(1): 86-92. DOI: 10.1148/radiology.216.1.r00j12386. [26] TANG R, YU L, WU G, et al. Modified Meso-Rex

[18] BHANGUI P, LIM C, LEVESQUE E, et al. Novel bypass with umbilical vein recanalization and intra-
classification of non-malignant portal vein thrombosis: a operative stenting[J]. Langenbecks Arch Surg, 2021,
guide to surgical decision-making during liver 406(7): 2553-2562. DOI: 10.1007/s00423-021-02308-4.
transplantation[J]. J Hepatol, 2019, 71(5): 1038-1050. [27] LIAO Z, WANG Z, SU C, et al. Long term prophylactic
DOI: 10.1016/j.jhep.2019.08.012. anticoagulation for portal vein thrombosis after

[19] HAKODA H, AKAMATSU N, SHIBATA E, et al. splenectomy: a systematic review and meta-analysis[J].

Interventional treatment for portal vein complications

PLoS One, 2023, 18(8): ¢0290164. DOI: 10.1371/


https://doi.org/10.3390/jcm11164909
https://doi.org/10.3390/jcm11164909
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.3969/j.issn.1674-7445.2022.05.002
https://doi.org/10.6061/clinics/2021/e2184
https://doi.org/10.6061/clinics/2021/e2184
https://doi.org/10.3390/diagnostics12112628
https://doi.org/10.3390/diagnostics12112628
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3760/cma.j.cn115610-20220129-00063
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.3969/j.issn.1674-7445.2017.06.007
https://doi.org/10.1148/radiology.216.1.r00jl2386
https://doi.org/10.1148/radiology.216.1.r00jl2386
https://doi.org/10.1016/j.jhep.2019.08.012
https://doi.org/10.1016/j.jhep.2019.08.012
https://doi.org/10.1016/j.hpb.2023.01.020
https://doi.org/10.1016/j.hpb.2023.01.020
https://doi.org/10.1177/1538574421994417
https://doi.org/10.1177/1538574421994417
https://doi.org/10.1111/ctr.14629
https://doi.org/10.1111/ctr.14629
https://doi.org/10.1002/lt.24737
https://doi.org/10.1002/lt.24737
https://doi.org/10.3748/wjg.15.1880
https://doi.org/10.3748/wjg.15.1880
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1007/s00423-021-02308-4
https://doi.org/10.1371/journal.pone.0290164
https://doi.org/10.1371/journal.pone.0290164

51 XSRS . JFRAR A5 ™ 2 1 B2 1 = 2 AT WAL R 5 T T kS SR A AR T3 B - 89 -
journal.pone.0290164. intraoperative navigation and positioning of the distal
[28] GUERRERO A, CAMPO LD, PISCAGLIA F, et al. vessels of middle cerebral artery[J]. J Interv Radiol,
Anticoagulation improves survival in patients with 2022, 31(6): 538-542. DOI: 10.3969/j.issn.1008-794X.
cirrhosis and portal vein thrombosis: the IMPORTAL 2022.06.003.
competing-risk meta-analysis[J]. J Hepatol, 2023, 79(1): [34] ZEpfHE, BT, BHERLL, & ARG HORT | 2 2B K
69-78. DOI: 10.1016/j.jhep.2023.02.023. ST TR AR g T T E Rk T A [0 s EAY A
[29] HAREESAE B S BT AR EE 4. WAL 51697, 2021, 18(9): 526-530. DOL: 10.13929/j.
AR A i2ih T 53R (2021 i) []. issn.1672-8475.2021.09.004.
4B AR 2R AR, 2021, 59(8): 641-645. DOI: 10.3760/ LI ZH, ZHAO W, HU JH, et al. Feasibility of image
cma.j.cn112139-20210502-00192. fusion technique for guiding portal vein puncture during
Perioperative management Group of Branch of Organ transjugular intrahepatic portosystemic shunt[J]. Chin J
Transplantation of Chinese Medical Association. Expert Interv Imag Ther, 2021, 18(9): 526-530. DOI: 10.13929/
consensus on perioperative vascular complications for j.issn.1672-8475.2021.09.004.
liver transplantation(2021)[J]. Chin J Surg, 2021, 59(8): [35] BALCI D, KIRIMKER EO, RAPTIS DA, et al. Uses of a
641-645. DOI: 10.3760/cma.j.cn112139-20210502- dedicated 3D reconstruction software with augmented
00192. and mixed reality in planning and performing advanced
[30] ZHONG L, REN TT, SHI L, et al. Global research on liver surgery and living donor liver transplantation (with
portal vein thrombosis and liver transplantation: a videos)[J]. Hepatobiliary Pancreat Dis Int, 2022, 21(5):
bibliometric and visualized study[J]. Medicine 455-461. DOI: 10.1016/j.hbpd.2022.09.001.
(Baltimore), 2023, 102(32): €34497. DOL: 10.1097/MD. [36] MCi, 2K W%, 2t 45, JE T = 4EnT AL A T rh
0000000000034497. Jok S L S il B o (70, rh AR ARSI R AR, 2021,
[31] UENO T, TOYAMA C, DEGUCHI K, et al. Long-term 20(1):125-130.DOI: 10.3760/cma.j.cn115610-20201107-
outcome of portal vein stenting after pediatric living 00702.
donor liver transplantation[J]. Transplant Proc, 2022, ZHAO WB, LI CX, JI GW, et al. Anatomical study of
54(2): 454-456. DOI: 10.1016/j.transproceed.2022.01. middle hepatic vein and its tributaries based on three-
008. dimensional visualization technology[J]. Chin J Dig
[32] ke, B4, ¥ 71, 5. =4k nT Ak T mll Bl R Go e 4 Surg, 2021, 20(1): 125-130. DOI: 10.3760/cma.j.
JiJe S AR Rl AR v A 1 A8 LO0. e PRI REL 2% A, cn115610-20201107-00702.
2022, 38(9): 2046-2052. DOI: 10.3969/j.issn.1001-5256. [37] RUZZENENTE A, ALAIMO L, CONCI S, et al. Hyper
2022.09.019. accuracy three-dimensional (HA3D™) technology for
HE R, JIA Z, JIANG L, et al. Application of the three- planning complex liver resections: a preliminary single
dimensional visualization ablation planning system in center experience[J]. Updates Surg, 2023, 75(1): 105-
radiofrequency ablation for hepatocellular carcinoma[J]. 114. DOI: 10.1007/s13304-022-01365-8.
J Clin Hepatol, 2022, 38(9): 2046-2052. DOI: 10.3969/;. [38] LI XL, XU B, ZHU XD, et al. Simulation of
issn.1001-5256.2022.09.019. portal/hepatic ~ vein  associated  remnant  liver
[33] WHZE, e, BEAK, 45, =4k DSA EmEh& 3 AR LK ischemia/congestion by three-dimensional visualization

0 R By fok A i LA A AR R S E R BRI (D] A A
2R R AR, 2022, 31(6): 538-542. DOIL: 10.3969/j.issn.
1008-794X.2022.06.003.

HU X, PU XZ, CHEN L, et al. The application of 3D-
DSA fusion interventional

color technique in

technology based on preoperative CT scan[J]. Ann

Transl Med, 2021, 9(9): 756. DOI: 10.21037/atm-20-
7920.

( Wik H BT 2023-10-08 )

(RAX4m#h. iE£E  EHHA)


https://doi.org/10.1371/journal.pone.0290164
https://doi.org/10.1016/j.jhep.2023.02.023
https://doi.org/10.1016/j.jhep.2023.02.023
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.3760/cma.j.cn112139-20210502-00192
https://doi.org/10.1097/MD.0000000000034497
https://doi.org/10.1097/MD.0000000000034497
https://doi.org/10.1097/MD.0000000000034497
https://doi.org/10.1097/MD.0000000000034497
https://doi.org/10.1016/j.transproceed.2022.01.008
https://doi.org/10.1016/j.transproceed.2022.01.008
https://doi.org/10.1016/j.transproceed.2022.01.008
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1001-5256.2022.09.019
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.3969/j.issn.1008-794X.2022.06.003
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.13929/j.issn.1672-8475.2021.09.004
https://doi.org/10.1016/j.hbpd.2022.09.001
https://doi.org/10.1016/j.hbpd.2022.09.001
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.3760/cma.j.cn115610-20201107-00702
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.1007/s13304-022-01365-8
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920
https://doi.org/10.21037/atm-20-7920

