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Abstract

Key words

Portal vein thrombosis (PVT) refers to thrombosis that occurs in the portal vein system and (or) its
branches. Acute PVT after hepatectomy refers to the thrombotic state that occurs within 30 d after
operation, or before the formation of collateral circulation of the portal vein. If there is no timely
intervention, the thrombus will spread along the portal vein system, resulting in a sharp decrease in
hepatic blood flow, high risk of serious complications such as liver failure and high mortality. There are
great differences in the incidence and mortality rates for PVT after hepatectomy in domestic and foreign
literature. The incidence reported in domestic literature is low, but the mortality is high. Acute PVT after
hepatectomy have complex etiologies, and there are many risk factors, including non-operative factors
(liver cirrhosis, hepatocellular carcinoma, advanced age) and surgical factors ( frequent and prolonged
inflow occlusion, combination with portal vein reconstruction, right trisectionectomy or right
hemihepatectomy, major hepatectomy, caudate lobectomy, synchronous splenectomy, long operative
time, bile leakage, extrahepatic bile duct resection, etc.). The clinical manifestation of the patients is
unspecific, and some patients do not have any symptoms and signs, which leads to the difficulty of early
diagnosis. The obvious changes of D-dimer as well as the sudden and sharp deterioration of liver
function indexes during their improvements after hepatectomy have diagnostic significance, but PVT
after hepatectomy is mainly diagnosed by imaging examination, and abdominal enhanced CT have high
sensitivity and specificity. At present, there is no clear prophylaxis and treatment guidelines.For patients
with risk factors for thrombosis, the blood determination of thrombin-antithrombin III complex, D-dimer,
antithrombin III and soluble form of glycoprotein VI has a certain value in predicting postoperative PVT.
For patients with risk factors for PVT, it is recommended that enhanced CT should be performed
routinely to screen PVT. The treatment methods include anticoagulation, thrombolysis and
thrombectomy, and individualized treatment should be selected through accurate evaluation of patients.
There are no clear prevention and treatment guidelines for PVT after hepatectomy. Early detection and
early treatment are the keys to improve the prognosis of patients. By searching the literature concerning
PVT after hepatectomy at home and abroad, the authors summarize the latest research results on risk
factors, clinical manifestations, diagnosis, treatment and prophylaxis of PVT after hepatectomy.

Liver Neoplasms; Hepatectomy; Thrombosis; Portal Vein; Postoperative Complications; Review
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Table 1 Chinese and foreign literature on PVT after hepatectomy

SCHik JE A Ik PVT L RHER(%) FER[n(%)]
TAE, 4572010 BRI R IE 5 0.39 3(60.00)
flig i, 42013 N IRE S A HRAIE 22 24.72 R IE
B, 42016 BRI Al 8 2.06 5(62.50)
Bead i, 4" 2016 BRI Al 13 0.21 7(53.80)
2=, 4512017 JH 4 g A 10 A 7(53.80)
WRE, &0712021 JEL R M P KA 8 KA 2(25.00)
Yamashita, 251°1 2014 JF4m s AAIE 24 8.54 0(0.00)
Yoshiya, 2412014 JiFE KALE 19 9.10 0(0.00)
Kuboki, 2512015 i 90(5) 25 2.10 2(8.00)
Miyazaki, 251 2017 Fi Ay 74(16) 16 21.60 AR iE
Matsui, 272018 i KA;E 6 13.04 RARiE
Han, Z5"% 2019 i 18(4) 19 3.60 0(8.00)
Uchida, 25" 2019 JH R4S A 22(1) 9 11.10 1(11.10)
Onda, 272020 g KAE 57 14.30 0(0.00)
Mori, 45212020 JF 2(0) 21 3.38 1(4.76)
Cao, 25212021 JH T TR s 53(5) 6 3.40 0(0.00)
Takata, %% 2021 JH-20 s KAIE 13 20.00 0(0.00)
Okuno, %% 2021 i 18(1)” 19 6.40 0(0.00)

W DIE SN PVT BT KR 22055 2) Okuno BYBIFFT Hh il 45 B A0 45 (HAS BT 1%k

Note: 1) The numbers in the parentheses are cases undergoing portal vein reconstruction; 2) Vascular reconstruction without limitation of portal vein

in Okuno's study
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A5 T Ik e f1 <90° 5 5% A F 9 171 #5 ik 55 171 # ik
F T H AR <45% J& PVT JE L fE 1 PR 2, 3k SE it
SR T R T # K M B PVT £ 4, W H
(4 T 52 #1032 BR300 45 i, TGRS H — B0l A .
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A
A RHETTTER KA B: AR UIBROARIG T B ke (am [ Cao, 45°1)

Figure 1 The portal vein angle before and after hepatectomy

E1 FUIBRAREIR ARSI TERKE A

after right hepatectomy (adapted from Cao, et al."")
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PR 202225320 R SR T AT ] i R A I BRI PR 26 R it
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20.0% JCAEMR , 80.0% i BL &, 60.0% i BLIE I .
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FHWWE G BN, 62.0% 1) PVT & # Jo AT A e 4k,
38.0% [ 2 # 1 ¥ Clavien-Dindo 1~2 4% 5 PVT 4 3¢ (19
J& 7K , TG Clavien-Dindo 3 2% LA b /) 3 & %iE o Okuno
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FEARTE R AR AR, 43t RS 265 7 K E F 1S 58 CT i
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PRTS R AL (ALT) . KT T& MR AR
oG (AST) FIIH 21 28 45 b i 2ok A8 vp 58 8% 208 %
AP IR PVT I B, (HL7E 5 e 1) vh 25 5 4iEIR |
X 38 5o 52 5 25 A6 5612 e PVT 0] RE 23 4% 2 e AR VA U7
AL o
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B

A: The portal vein angle before surgery; B: The portal vein angle
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Figure2 A 69-year-old women with hilar cholangiocarcinoma undergoing right hepatectomy and pancreaticoduodenectomy

with intraoperative portal vein reconstruction and the Enhanced CT showing PVT (from the intraoperative photos

and postoperative CT images of a patient with acute PVT after hepatectomy in Beijing Tsinghua Changgung

Hospital)
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Table 2 Reports about the anticoagulant therapy for PVT after hepatectomy
: FEAR L (n) P S ] M3 (%)
= LRSS b4l xHHRAL il ] of B | B4l *of R4l
Han, %5"%12019 I/ THF2 AREM 11 8 100% A 100% RAfiE 0 0
Yoshiya, 45112014 fIR5-FIHFER AR 9 10 100% (1.6x0.5)4H 60%  3.0:0.64H R KRk
Takata, 55072021 SATRE44 , ATk BT AL 1 IRBLEE A 8 5 100% 24(1~5)1A 100%  5.6(4~6)MH  KARIE KifiE
AT-IT
Mori, 5772020 fFEE SRR BUBEIMLAG T GAGF R BT 15 5 80.0% 14EN 100% 14EN A AARiE
H]PTAR
Okuno, %712021  ARHMK JHTRL 1 IRBLIEE A AT-TT 16 3 1541(78.9%) " i AE 14(3~20) JEJS i % AAHE AARIHE

{F:1)Okuno IIBFFEH 47 3 Bl PV T IR BUG AAT CT R
Note: 1) Follow-up not obtained in 3 cases with PVT in Okuno's study
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Figure 3 Classification and grading of PVT

A: Red color showing the thrombus in main truck of the portal vein, purple color

showing the hilar PVT, and yellow color showing the peripheral PVT; B: Grade 1 thrombus in main truck of the portal vein;

C: Grade 2 thrombus in main truck of the portal vein; D: Grade 3 thrombus in main truck of the portal vein (adapted from

Onda, et al.”)
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Takata 5554 H 98 T BR R J5 268 1 K 100 5E
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complex, TAT) JKSEFNE 3 KR D= R AK K4 1)
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B, AR A K (Von Willebrand factor,
VWF) Fil i 4 # & i A& % K ar ik (VWE

Matsui

(soluble form of
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propeptide , VWFpp) 2 Ifil 5 P K 4H J 3 13 79 4 i
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Table 3 Reports about influence of prophylactic anticoagulant therapy on occurrence of PVT after hepatectomy

AR (n) PVT K4:#(%) % (%)
SCHR BB )
PulEdl  AERZH budEdl XSHRZ P P X HRZH P
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Vivarelli, %1 2010 JEIF RS ARt 157 0.63 1.38 0.530 3.18 1.38 0.38
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