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operative recurrence and high mortality of hepatocellular

carcinoma (HCC). Vessels encapsulating tumor clusters (VETC), a unique vascular metastasis pattern

independent of the traditional epithelial-mesenchymal transitions metastatic mode, has been discovered

through recent studies. It is associated with a higher degree of metastasis and worse prognosis and poses

a more significant challenge to the proper treatment for HCC patients. Herein, the authors summarize the

research status, mechanism, and clinical significance of the VETC pattern in HCC, to serve as a

reference for the clinical and basic research in HCC.
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Fe T JE R B A AU TR M R R A R
(hepatocellular carcinoma, HCC) £ 5 85%~90%""",
JF DI BR AR & HCC 1Y T 2R r ™, (2, &%
P VIR G, HCC B K FiK50%, 5FENME
KR L 709, Hrh ORI | LR
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20 M e B8 B HL ) AT R BFSE &I . HOC J2& — Fib
o LE AR R I, 25 5 & R PR
Sl 2 MR A S ORI AR IS HE N T e % B i U
e o I U 2 o AT B A 1 S
(epithelial—mesenchymal transitions, EMT) ™, T %
VT A 27 35 U R B — T 1 S RO EMT 1) 5% 7 AL
— B A0 48 AU I 4% (vessels encapsulating tumor
clusters, VETC). VETC # = i) 17 17 His & HCC 1Y
MMAER . BUREZED. W H L VETC AR
12 HCC "R 5 UK - AR AL Sl R & X, B AE
o HCC [l PR 5 ZE R AT S 4R 2%, O HCC /B 3
A RIR T RIS

1 VETCHEXBIHA

VETC 2 Hy 1L K2 A1 AV 5 e 309 i 44 19
— T B I B S, FE HCC %l 7 AR, R B2
ER A HCC Hh s 4R . LI BIAYIR I] VETC /2 i
ELAG I T A8 A I AL, T A HCC R By
BEH MR AN B S . 2 CD34 fo i 28 Ak Y 0, 7] 1245
T B R SR A R R AN M TR R )
AREEH, L5908 50 = A O RR .

2 VETCHATEHCC iy H

FURT, % 90 i i A8 e B 150 =0 0 501 9 4
L P9 285 A 1 e A R Bz A Ak 3t 2k i e A2 Sy B s
SR s py A FE B 4 B, M JEUR KR SR B, KT g 4
M Bh i 22 AT RS A RE ), o R BT M i A BE
B I i 2 35 HE g B UEATE AR, NIRRT Y B RS
Kb, LR T IE A9 EMTO R & ik JRe 4 i A
NEAMMIEATIER . AT, 5 A E B R 4
JL %G R AR LG, A0 BR i 6 A0 A S A RS R R A A
(overall survival, 0S) N TE KHELEW (recurrence-
free survival, RFS) T A2 55 48 7E EMT [H 1
TS 9K i B3 B b A A TE L 330 138 B A 7E AN 1
EMT f 5% B L

VETC, BIVS2 IR il 48 12 R0 ik 1o 1R 2l 28 ik e 4
ML e, JE 2 A ph s iy /N RoT AT R RS, [A]I
i Je2 200 B A PR PN R A P F L S R A Y R K
W) AT R AL, A 8 R e U B ik,
A3 N B A e A o /) BRURD A AR B AT 5 3% B VETC
& —AoRT B BT AY I A R AR, RTLUAE HOC
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WIBY Bt fh HCC 40 Me 15 58 i . 48 Ki-67 4L 0 R |
VETC BH P F1 VETC ¥ 44 19 38 i 02 ALY, Ui BH
VETC #2002 B B A7 Il 1 2 6e i i 487 4 2800,
FE VETC FHPE HCC 8835 1Y J5E & P 9 kR0 A b 98 358 7
K BB D9 R A 58 104 Bl JRE A0 B AT R LI AE A A
FE N B2 400 f0 S8 (B R R Y, M T HER
il e % B Sk WL, Ak, fE VETC BHPE HCC &
B I T A3 R e P R A A i e
BN AR TR R R &, R 2,
X R L EMT, VETC A5 /4 5% B2 A5 28 0] BE 3 A
fR AR . R, VETC B A R4t 7 —Fp i
AT A T AN 2 B R AN AT B AR 28 T P Y
By, BIHE T R HCC S5 P — AR .

3 VETCHBHK#&IF1 VETC FHE HCC 4
F R IBYE4E

N 2 40 L AE VETC BH P HCC w5 3 2 0 15
M, 5 M e A K R UG, PR
PR A0 R T AR E Y, W stabin-1 |
stabin-2 . CD32 Fl 40 i [A] 5 B 43 F 1 (ICAM-1) 5%,
MR ELE R . LALLM N A bR &Y, W
CD34P%, 3x Be#R ¥ K HCC 5 B 1 1M 48 18 i i 2 72
— B A A 5E i, HCC 3t W 45 5 56 % Mz 28 .
MNE SR R A M A R R T i A A AR S T AL
RFENW “IEEK” MAEFEEZME RGBS, B
I 5 A5 2 1Y) S 5P T RE R IR 11 & R v i 2 IR
/EH -

& 4 K ¥ (vascular endothelial growth
factor, VEGF) 327282 i) 48 A= j 19 AT 56, T I
BHERE2 ( angiopoietin 2, Ang-2) BHIE G R
I A8 20 2 M iAo E VETC FH % HCC & 3L
Ang-2/8 A B W 3k, 3l b RS R UE Y K
R E 1 EE N BE HCC TN R 4R R T RS
LR Ang-2 G YETE VETC T8 i b 3 F 8 AR .
£ VETC BHMEZLZUrf, R ACHE PN B2 48 s i 221 B
1Y Ang-2 545, 1 HL7E 22 55000 b g 4 e v A BT
B LREE R, @ik Ang-2 3 H J5, VETC
BT B S Az B0 IR P9 B AR IR AT 1Y) e
R B U /b, 3% 2% B HCC 40 i Ang-2 X} VETC fY
R 2 e HE, T H VETC #0242 #F HCC 40 i 4%
By ZR . R 4 i P Y Ang-2 7K F- 5 HCC i
H AR R A KPP BRI AE SN P HCC Y
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I BLAh, BFFEPY & B miR-125b Al miR-100 7] fE
T8 Fe (R 5% 5% 7K SR 15 Angpt2 19 22 35 110 #1001l VETC /Y
JE R, DT o g A A R A, X ok VETC B E
JSCAE e R A5 B ORI B LA

i B8 B 34 B8 (tumor microenvironment, TME )
e 95 40 MR AR R R K 3 h R A5 A S T 2R
fE . VETC B4k HCC Hh CD3 fit 98 32 11 i 12 46 i
(tumor-infiltrating lymphocytes, TILs) %0 B & F
B, X TS A VETC SR I 4 0] g @ i 4 il CD3 4
P28 240 O 25 DA T AR i 2 Y S e T RE L DA B R
o R R O™ W N R B IRR T
VETC 5 TME B G Z A0M 36 Pk 2Z [ B G &R, F 5T 25
RE[# —%, JFH LB VETC - /cDp3 ) Fi
k& g2 i B A Ja HCC s B9S2 KURS: A5, T
CD68 Hit% (FWg) 40 7E VETC B HCC  JE B

E1 HCCHREHAMLSEE (x100)

Figure 1 Immunohistochemical staining of HCC (x100)

25, X A/R LLCD3 bR R W 00 ik T 4 jE 0 Pk
5 VETC (936 HE A 56 5 CD3 TILs 1§ 2 8 2 19 i i
SO A, CD3 7K ALY VETC BA 1 HCC K& A %
B, XU B CD3 s 40 i T R R SR A Y
T R AR bR 2 A%, I TME DL Az CD3 ik 12 48
JitLanfal 2 5 VETC 09I 1 3 3% # o 75 i3 — 20 iE T
1E HCC /i 3 40 A rpr A0 45 20 R A0 | {0 i 8 7Y
LR A F R4S VETC B M HCC 2 9 357 7 1Y
— M REA R, A FRIR I VETC B2 e HH 22 7Y
HCC & 45, VETC B HCC 1 L 1] ] 3k 399!,
I PR H Hi AR 85 CD34 4 {512 Wi VETC 4/ 7 1Y HCC,
VETC A HCC 1Y B 780 555 Ry D9 B 40 i 40 22
HCC 2 M 7% I T2 Bk R (151 1A) il VETC B
PEEALR I 55 2R (K 1B) . VETC PHH I
FIPE HCC AR AL 25 D26 1,
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A: VETC[H; B: VETCEATE
A: VETC-positive cases; B: VETC-negative cases

#®1 VETCPEEF VETCBAEHCC HX 5
Table 1 Differences between VETC-positive and VETC-negative HCC

25 VETC FH% HCC VETC [} HCC
UE L)L E A TSN VETC!™! EMT"!
(E i Cwi Ezh
TR AL KT Jifrsgs e AT )
Ang-2 )ik LiRTEOE . SoN —
CD3 Ak B 48 R AR —
S HL 43 Z R A AL YNGR KL A R A
WL TB g HHLS) Jig L]
CD34 Y g FUERAE e P 20R 11 e 4 A ) FAckim g™
R R JE IR Giv=R el F SFEARTE Al
ZREAE RGBT 0S(HR=0.436,95% CI=0.310~0.613)"" TGt R
"k RFS(HR=1.853,95% CI=1.203~2.855)"" —
& 0S(HR=2.26,95% CI=1.37~3.72)"* =
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4 VETCPAMHCC B2 /Sia s

VETC Xf HCC Tl J5 M W e A A Z M . A
2 G NIT R IR UE T — R AL LLPE Al HCC 19 4 47
1, XL poe i 9% R F Lasso-Cox XU 81 )5 4 57
T VETC, SR (MVI) | e 5 F ik g e
KEABA (VMNS B ) | 25 578 VMNS B 5 58
% AR G b F90 00 AF V) B R J5 HCC 9 RFS . Lu S
W 50 # — 5, @454 VETC A MVI P I &
JRAS WM HCC 9 0S. JC 9K 4 fF B (disease-free
survival, DFS) DI RS &2, 455 R W] VETC [H 1%
A JF MVIFH R HCC B 1 UG B 25 . X TR &
¥ VETC Fl MVI 40 A WF 52 b ] DL 4 18 37A HCC Il
B S M o T b L R 2 Y — I S OR
W B R Ay LTI VETC BE M HOC B9 s, 3l
it Logistic [71 5 49 A C 40 At/ 0% 40 i 1L . doks
YL . AST/ALT . ALT/IK EL 40 B HL R 35 %0 . AFP LA
Qb gem AR S R R DL S i R, i s
B VETC BH M HCC A9 BE 2, IRHE 2% Lb o A 232 1Y
VETC FHYE HCC 19 RFS A1 OS B K, HiJm B &f, X0
WF 58 R PG PRS2 AR 22 R R AR5 R T B, (HA A
TR A W DAl , B AR SCREIG IR TAE . A B
K BF-FDG PET/CT ARG sh i 58 VETC FHAE HCC
WS, DA KR #E LB (SUVmax ) 19 #%
1E M 4 R A, 24 SUVmax>4 I, H 3 (19 0S Fl RFS
B,

5 VETCTEHCCHIBITHHMERE

JF 843 VI & HOC 1Y 2R y7 X, ARG
IR & &G YT 75 20 RHR 5% RFA 6 £7 75 4
W, KFAE B RFA J&E 75 3", Chen 500 % BE
1€ VETC BHHE HCC R & & J5 , ¥ £ RHR 1fif 4
RFA, OS 1 DFS ¥ K ; #H It T RFA, VETC FH#:
HCC £ RHR H 4k £5, $2/R VETC /& HCC & & J5 ik
£ RHR () — AR S Y . 554, i HCC %
CREFANS, T ehP it LR AR e & m il
FEFIEM —&IRYT I H AT xR B AR R IR YT
S0 A I BR 7S 4 5 Fang ZU7MBIFSE T VETC 3 U
HCC B B2 RAAECIRIT BB 24, SR EY
KPR JE ] LLBH Bk 3% VETC BH M HCC i 0S FlR
JE R, MR R AEAE A, X VETC
BRI ) BB ST 25 5
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6 VETCPR% HCC B9 F &L i

VETC B #% #f 2 A HCC I B A 5 -3 &2 % A i
e AN R PR AR ZEIR YT T2 W VETC X 8 E 1Y
KSR T MBS HA R KR E XY, T VETC 290
PR A ) — FhRR IR & B0, TR 3 O S 41 2R A
A2, MR ERIE K R TA A nTEE M2 UK
TEAE I8 A0 M AR A KU I 2 B . b, gt
AE VETC [HPE HCC B th U R B2, 4T, A
K H ENCT . MRIFEAR FHRAE Sk 45 A AR 4l 2%
DL K Il PR A AE T30 HCC R VETC RS 2 A £E7E .

WF 52 AR R VETC M HCC 78 CT | (1 %
IR 2 Wi A, 25 545 g Jie K AR >S5 em I
fif 9% N 31 98 5 VETC BHPE HCC A&, [A) i VETC
AIVE ARG 43 B A 2k S W00 PR 26 o Fan S8R 5% 4L
FETR AN B4 58 MRI (EOB-MRI) %1% %% 28 IR HE X
VETC B2 Wi (8, R i g8 A R 45 b, 45 1F 40 45
I 3% AST>40 U/L . 3E 1 2 ¥k 18 P FAS ¥ — 2l ik 39
R Ak Bl K T R 5O EAE 5 5 B L (signal
intensity, SI) >1.135 H1 i JIH 1} SI<0.585 /& VETC FH
PE HCC A 3 2000 R 7, S 4 5 Jl A o 43 #T
BHCIRE B A S B 0 501 ok 83.99% A1 80.9% , H:ii2 WAk
AE Pl AL F CT. 2R A 2558 i B 24k = il i $2 I
R R 2 Ve, SERE R OUL L o 6 b S L kL
PRI LA AR K 0% 07 FH i S A2 WA (B . RIS, Fan
SEWIEE T EOB-MRI 52 14 41 2% ¥l il VETC FH £ HCC |
FE 3l Jik 351 R0 AT AR 4 IBORE S R A, 2 W fURK
1% 80.8%, AUC{H N 0.844 . TifE s —WF5 0, 43
B 7E EOB-MRI JHIH 19 &% v T 5y 72) 1 983 o] A9
X3 DR B AR AL A4 AE SR FHAS ) 9 3 ik A7
PR 27 2 DLk B 5 dp g 9004 B, 45 L & 98 )
2 A FE AR AT AY A 12 A 8 S TR N 2 S R IR AR A |
I A A% 750 LA A A Y, AR B R R S B i e ik
100.00% F186.21% , AUC{H ik 0.972, [FHF J& 41
SRR AEAR AL JE VETC BHME HCC B 30 & & Fn TG iF
JEHEAE  (progression-free survival, PFS) f%) 7 57 Ft il
HE; X PEE THARAEMLA %
BREAY B R RN R S R A T, BB L RS
(S, B EN—Fh R TSR R A X, X
HCC " VETC BRI () F s 2 B Wi i 2 . 5/ 5
IR IR R T i A VETC FHPE HeC g i2
Wi (e, 45 B4R VETC BHE HCC 3h bk 4 5 24 B ke
o UBERE SE 2L, 1 VETC FAPE S ki@ 58 &, Al
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H R FH AR A, 3l AE A R IR T
YEH X VETC FHE HCC U510 i — Fofing F Bt . DL -
WF 9% 3¢ W] EOB-MRI R I VETC P HCC B A 8 5 19
WM E, LHZEZGRAH% . Plass IR, 6k
% K B 08 S AG A B Ak D TR )2 IR B SRR AR Ok R AT i
g, GEMEIROL TR B A2 W, Tk HCC 72 A
& 75 A7 76 VETC D B el s | 5080 % 3 3 ) e
R FEH AW & HET 0, RIEIRA AR
Yoo PR AR ARG AE A IR B IG R 12 W Rl LR
FEEREWE

7 VETCH#:XEHCC R R BIR MR

HI S

VETC AE A —FhBr i i A0, 5 HCC B E 1
TiJG AR OCPEAR K, O AR A AR R OK 0 B 5T 0 RE
5, VETCIE LR HLE A s, BRI ES%
— i, W VETC an e & SCBH P 1 JC b E /Y 1356
B, — M Xk 50% 5 T IR SE L, 1 7E Renne
SR 5T IR B 55% BB Y B O B A AR Ak
B, Z5R#ERVETCH L 5 HPERE . RIER
WE LGOI S IR . AFP KO DL K i B K
>5 em FFAH G, L5 OS FIDFS AH G . BF5E 45
$E78 VETC FHYE HCC Bl J5 o8 25, i g sr s ag . I
PR LA K s BEAS AU B A Wi I VETC FHAE HCC, g5 R
B Sy A E AR . X RTE A RS TAEM
. HW, R B H A2 VETC #3556k
P, R EEA A KA, HIFHERTA HCC B & AR T
WZFRGIT, WILIF)R L2 K L BiE (408
. CT MR AE) HAMKMIERMME. &,

N T2 RE RE W% BORS B H DR e AR, Xt R R kY
— A
8 /N &

I 5 B8 & HCC R 5 2 & M e T 1 £ %
SRR, b g AR B B B AL I X R AE AR R T
HAMRANERE X, VETC & HCC % BV AY i) — Fi g
TR B AR A, BRAE T — B B9 A S HCC 40 M B
BmmiE s, m/EHE 2, EEETM. 1 Ang-2
FE VETC M U B4 EZ M E X, I 5 HCC &
A AR R ERAE DG, BT AR R I R T Y A
R TAER & IR A, BF5E & B VETC 3 78 HCC
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R B SR, P RIIR Y B E
FAAE R W R FH A — & S BRI, VETC R
WL HCC 5B 3 AT e 2 32 A 300 M D0 B R B 4K 25
1M R B 2 KPR EIR T 2 25 . AR
I7 BP0 8 A IE IR, VETC AR X A 6 A1 1
2 Wi S 24 B A BF 58 £ 4 . EOB-MRI X VETC FH Pk
HCC A& MiS WM E, JU IR & il i 1952 1%
s, T RS R s G R Ik
A it AR B R AE AT T 4 b WS VETC FH P HCC A9 i
Ji o VETC #i/n 5 HCC W E KRR & . WK,
[) B 0 o I R 3% 53 97 O SRR I T — @ R R
1M ELAR B VETC 5% B AL K697 75 2 7 3 2 i 5%
THE, X RA G TAER B A .

R R HAEAFEARELEA BT E,

S % 3k

[1] Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries[J]. CA Cancer J Clin, 2021, 71(3):209-
249. doi: 10.3322/caac.21660.

[2] Xu X, Zhang HL, Liu QP, et al. Radiomic analysis of contrast-
enhanced CT predicts microvascular invasion and outcome in
hepatocellular carcinoma[J]. J Hepatol, 2019, 70(6): 1133-1144.
doi: 10.1016/j.jhep.2019.02.023.

[3] Huang XL, Long LL, Wei JQ, et al. Radiomics for diagnosis of
dual-phenotype hepatocellular carcinoma using Gd-EOB-DTPA-
enhanced MRI and patient prognosis[J]. J Cancer Res Clin Oncol,
2019, 145(12):2995-3003. doi: 10.1007/s00432-019-03062-3.

[4] Wong MCS, Huang JLW, George J, et al. The changing
epidemiology of liver diseases in the Asia-Pacific region[J]. Nat
Rev Gastroenterol Hepatol, 2019, 16(1): 57-73. doi: 10.1038/
s41575-018-0055-0.

[5] Llovet JM, Kelley RK, Villanueva A, et al. Hepatocellular
carcinoma[J]. Nat Rev Dis Primers, 2021, 7(1): 6. doi: 10.1038/
s41572-020-00240-3.

[6] European Association for the Study of the Liver. EASL clinical
practice guidelines: management of hepatocellular carcinoma[J]. J
Hepatol, 2018, 69(1):182-236. doi: 10.1016/j.jhep.2018.03.019.

[7] Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, Staging, and
Management of Hepatocellular Carcinoma: 2018 Practice Guidance
by the American Association for the Study of Liver Diseases [J].
Hepatology, 2018, 68(2):723-750.doi:10.1002/hep.29913.

[8] Reig M, Forner A, Rimola J, et al. BCLC strategy for prognosis

http://www.zpwz.net


http://dx.doi.org/10.3322/caac.21660
http://dx.doi.org/10.1016/j.jhep.2019.02.023
http://dx.doi.org/10.1007/s00432-019-03062-3
http://dx.doi.org/10.1038/s41575-018-0055-0
http://dx.doi.org/10.1038/s41575-018-0055-0
http://dx.doi.org/10.1038/s41572-020-00240-3
http://dx.doi.org/10.1038/s41572-020-00240-3
http://dx.doi.org/10.1016/j.jhep.2018.03.019
http://dx.doi.org/10.1002/hep.29913

&1 THw,F HEaREL

& Te B 20 L S P B A 5T 115

prediction and treatment recommendation: the 2022 update[J]. J
Hepatol, 2022, 76(3):681-693. doi: 10.1016/j.jhep.2021.11.018.

[9] Roayaie S, Obeidat K, Sposito C, et al. Resection of hepatocellular
cancer <2 cm: results from two Western centers[J]. Hepatology,
2013, 57(4):1426-1435. doi: 10.1002/hep.25832.

[10] Tabrizian P, Jibara G, Shrager B, et al. Recurrence of hepatocellular
cancer after resection[J]. Ann Surg, 2015, 261(5): 947-955. doi:
10.1097/51a.0000000000000710.

[11] Ma XH, Wei JW, Gu DS, et al. Preoperative radiomics nomogram
for microvascular invasion prediction in hepatocellular carcinoma
using contrast-enhanced CT[J]. Eur Radiol, 2019, 29(7): 3595—
3605. doi: 10.1007/s00330-018-5985~y.

[12] [No authors listed]. Hepatocellular carcinoma[J]. Nat Rev Dis
Primers, 2021, 7(1):7. doi:10.1038/541572-021-00245-6.

[13] Fang JH, Zhou HC, Zhang C, et al. A novel vascular pattern
promotes metastasis of hepatocellular carcinoma in an epithelial-
mesenchymal transition-independent manner[J]. Hepatology, 2015,
62(2):452-465. doi: 10.1002/hep.27760.

[14] Ding T, Xu J, Zhang Y, et al. Endothelium-coated tumor clusters
are associated with poor prognosis and micrometastasis of
hepatocellular carcinoma after resection[J]. Cancer, 2011, 117(21):
4878-4889. doi: 10.1002/cner.26137.

[15] Jou J, Diehl AM. Epithelial-mesenchymal transitions and
hepatocarcinogenesis[J]. J Clin Invest, 2010, 120(4): 1031-1034.
doi: 10.1172/JC142615.

[16] Ding W, You H, Dang H, et al. Epithelial-to-mesenchymal
transition of murine liver tumor cells promotes invasion[J].
Hepatology, 2010, 52(3):945-953. doi:10.1002/hep.23748.

[17] Wan LL, Pantel K, Kang YB. Tumor metastasis: moving new
biological insights into the clinic[J]. Nat Med, 2013, 19(11):1450-
1464. doi: 10.1038/nm.3391.

[18] Aceto N, Bardia A, Miyamoto DT, et al. Circulating tumor cell
clusters are oligoclonal precursors of breast cancer metastasis[J].
Cell, 2014, 158(5):1110-1122. doi: 10.1016/j.cell.2014.07.013.

[19] Balic M, Williams A, Lin H, et al. Circulating tumor cells: from
bench to bedside[J]. Annu Rev Med, 2013, 64:31-44. doi: 10.1146/
annurev-med-050311-163404.

[20] Liotta LA, Saidel MG, Kleinerman J. The significance of
hematogenous tumor cell clumps in the metastatic process[J].
Cancer Res, 1976, 36(3):889-894.

[21] Molnar B, Ladanyi A, Tanko L, et al. Circulating tumor cell
clusters in the peripheral blood of colorectal cancer patients[J]. Clin
Cancer Res, 2001, 7(12):4080-4085.

[22] Ledford H. Cancer theory faces doubts[J]. Nature, 2011, 472(7343):
273. doi:10.1038/472273a.

[23] Woo HY, Rhee H, Yoo JE, et al. Lung and lymph node

metastases from hepatocellular carcinoma: comparison of
pathological aspects[J]. Liver Int, 2022, 42(1): 199-209. doi:
10.1111/1iv.15051.

[24] Zhou HC, Liu CX, Pan WD, et al. Dual and opposing roles of the
androgen receptor in VETC-dependent and invasion-dependent
metastasis of hepatocellular carcinoma[J]. J Hepatol, 2021, 75(4):
900-911. doi: 10.1016/j.jhep.2021.04.053.

[25] Renne SL, Woo HY, Allegra S, et al. Vessels encapsulating tumor
clusters (VETC) is a powerful predictor of aggressive
hepatocellular carcinoma[J]. Hepatology, 2020, 71(1): 183-195.
doi: 10.1002/hep.30814.

[26] Roncalli M, Roz E, Coggi G, et al. The vascular profile of
regenerative and dysplastic nodules of the cirrhotic liver:
implications for diagnosis and classification[J]. Hepatology, 1999,
30(5):1174-1178. doi: 10.1002/hep.510300507.

[27] /N, BRI, X RAT, 45 A AE R -2l 5 2 5B

5 AL 58 4 I 0 555 B 00 8 e SR R (0. R AR R
2 2% iR, 2021, 101(9): 654-660. doi: 10.3760/cma. j. cn112137-
20200605-01780.
Dong XF, Zhong JT, Liu TQ, et al. Angiopoietin-2 regulates vessels
encapsulated by tumor clusters positive hepatocellular carcinoma
nest-type metastasis via integrin aSB1[J]. National Medical Journal
of China, 2021, 101(9): 654-660. doi: 10.3760/cma.j.cnl12137-
20200605-01780.

[28] Itoh S, Yoshizumi T, Kitamura Y, et al. Impact of metabolic activity
in hepatocellular carcinoma: association with immune status and
vascular formation[J]. Hepatol Commun, 2021, 5(7): 1278-1289.
doi: 10.1002/hep4.1715.

[29] Li C, Fan JC, Song XC, et al. Expression of angiopoietin-2 and
vascular endothelial growth factor receptor-3 correlates with
lymphangiogenesis and angiogenesis and affects survival of oral
squamous cell carcinoma[J]. PLoS One, 2013, 8(9): ¢75388. doi:
10.1371/journal.pone.0075388.

[30] Chen ZB, Shen SQ, Ding YM, et al. The angiogenic and prognostic
implications of VEGF, Ang-1, Ang-2, and MMP-9 for
hepatocellular carcinoma with background of hepatitis B virus[J].
Med Oncol, 2009, 26(3): 365-371. doi: 10.1007/s12032-008—
9130-7.

[31] Mitsuhashi N, Shimizu H, Ohtsuka M, et al. Angiopoietins and Tie-
2 expression in angiogenesis and proliferation of human
hepatocellular carcinoma[J]. Hepatology, 2003, 37(5): 1105-1113.
doi: 10.1053/jhep.2003.50204.

[32] Zhou HC, Fang JH, Shang LR, et al. microRNAs miR-125b and
miR-100 suppress metastasis of hepatocellular carcinoma by
disrupting the formation of vessels that encapsulate tumour

clusters[J]. J Pathol, 2016, 240(4):450-460. doi: 10.1002/path.4804.

http://www.zpwz.net


http://dx.doi.org/10.1016/j.jhep.2021.11.018
http://dx.doi.org/10.1002/hep.25832
http://dx.doi.org/10.1097/sla.0000000000000710
http://dx.doi.org/10.1097/sla.0000000000000710
http://dx.doi.org/10.1007/s00330-018-5985-y
http://dx.doi.org/10.1038/s41572-021-00245-6
http://dx.doi.org/10.1002/hep.27760
http://dx.doi.org/10.1002/cncr.26137
http://dx.doi.org/10.1172/JCI42615
http://dx.doi.org/10.1002/hep.23748
http://dx.doi.org/10.1038/nm.3391
http://dx.doi.org/10.1016/j.cell.2014.07.013
http://dx.doi.org/10.1146/annurev-med-050311-163404
http://dx.doi.org/10.1146/annurev-med-050311-163404
http://dx.doi.org/10.1038/472273a
http://dx.doi.org/10.1111/liv.15051
http://dx.doi.org/10.1111/liv.15051
http://dx.doi.org/10.1016/j.jhep.2021.04.053
http://dx.doi.org/10.1002/hep.30814
http://dx.doi.org/10.1002/hep.510300507
http://dx.doi.org/10.3760/cma.j.cn112137-20200605-01780
http://dx.doi.org/10.3760/cma.j.cn112137-20200605-01780
http://dx.doi.org/10.3760/cma.j.cn112137-20200605-01780
http://dx.doi.org/10.3760/cma.j.cn112137-20200605-01780
http://dx.doi.org/10.1002/hep4.1715
http://dx.doi.org/10.1371/journal.pone.0075388
http://dx.doi.org/10.1371/journal.pone.0075388
http://dx.doi.org/10.1007/s12032-008-9130-7
http://dx.doi.org/10.1007/s12032-008-9130-7
http://dx.doi.org/10.1053/jhep.2003.50204
http://dx.doi.org/10.1002/path.4804

116 W E AR A 5532 %

[33] Toshima T, Yoshizumi T, Itoh S, et al. ASO author reflections:
future perspectives of novel prognostic predictor of vessels that
encapsulate tumor cluster (VETC) for hepatocellular carcinoma[J].
Ann Surg Oncol, 2021, 28(13):8196-8197. doi: 10.1245/510434~
021-10546-5.

[34] Kawasaki J, Toshima T, Yoshizumi T, et al. Prognostic impact of
vessels that encapsulate tumor cluster (VETC) in patients who
underwent liver transplantation for hepatocellular carcinomalJ].
Ann Surg Oncol, 2021, 28(13): 8186-8195. doi: 10.1245/s10434~
021-10209-5.

[35] Feng ZC, Li HL, Zhao HF, et al. Preoperative CT for
characterization of aggressive macrotrabecular-massive subtype
and vessels that encapsulate tumor clusters pattern in hepatocellular
carcinoma[J]. Radiology, 2021, 300(1): 219-229. doi: 10.1148/
radiol.2021203614.

[36] Chen ZY, Guo ZX, Lu LH, et al. The predictive value of vessels
encapsulating tumor clusters in treatment optimization for recurrent
early-stage hepatocellular carcinoma[J]. Cancer Med, 2021, 10(16):
5466—-5474. doi: 10.1002/cam4.4102.

[37] Fang JH, Xu L, Shang LR, et al. Vessels that encapsulate tumor
clusters (VETC) pattern is a predictor of sorafenib benefit in
patients with hepatocellular carcinoma[J]. Hepatology, 2019, 70(3):
824-839. doi: 10.1002/hep.30366.

[38] Lin WP, Xing KL, Fu JC, et al. Development and validation of a
model including distinct vascular patterns to estimate survival in
hepatocellular carcinoma[J]. JAMA Netw Open, 2021, 4(9):
€2125055. doi: 10.1001/jamanetworkopen.2021.25055.

[39] Lu LH, Wei W, Huang CY, et al. A new horizon in risk stratification
of hepatocellular carcinoma by integrating vessels that encapsulate
tumor clusters and microvascular invasion[J]. Hepatol Int, 2021, 15
(3):651-662. doi: 10.1007/s12072-021-10183-w.

[40] Guan RG, Lin WP, Zou JW, et al. Development and validation of a

novel nomogram for predicting vessels that encapsulate tumor

© WA )3 of [ FF I F A EPTA

cluster in hepatocellular carcinoma[J]. Cancer Control, 2022, 29:
10732748221102820. doi: 10.1177/10732748221102820.

[41] Fan YF, Yu YX, Hu MJ, et al. Imaging features based on Gd-EOB-
DTPA-enhanced MRI for predicting vessels encapsulating tumor
clusters (VETC) in patients with hepatocellular carcinoma[J]. Br J
Radiol, 2021, 94(1119):20200950. doi: 10.1259/bj1.20200950.

[42] Fan YF, Yu YX, Wang XM, et al. Texture analysis based on Gd-
EOB-DTPA-enhanced MRI for identifying vessels encapsulating
tumor clusters (VETC) -positive hepatocellular carcinomal[J]. J
Hepatocell Carcinoma, 2021, 8: 349-359. doi: 10.2147/JHC.
S293755.

[43] Yu YX, Fan YF, Wang XM, et al. Gd-EOB-DTPA-enhanced MRI
radiomics to predict vessels encapsulating tumor clusters (VETC)
and patient prognosis in hepatocellular carcinoma[J]. Eur Radiol,
2022, 32(2):959-970. doi: 10.1007/s00330-021-08250-9.

[44] WEFF 55, VUK, R30S0, % VETC(+) R Y K 20 Hh R 26 1 1Y
IR NGRS R R D] PAEIRZRIE, 2018, 402):
105-109. doi:10.3760/cma.j.issn.0253-3766.2018.02.005.

Lan CY, Ling B, Guo WW, et al. The relationship between vimentin
protein expression in endothelial cells and contrast-enhanced
ultrasound characters in VETC (+) hepatocellular carcinoma[J].
Chinese Journal of Oncology, 2018, 40(2): 105-109. doi: 10.3760/
cma.j.issn.0253-3766.2018.02.005.

(ALtm# fEH)

ANSCE| AR E W, EEC, A, A5 MR A Se R M AS e A AR

TR BB R (0], T S AR AR, 2023, 32(1):110-116. doi:

10.7659/1.issn.1005-6947.2023.01.010

Cite this article as: Wang MM, Wang YZ, Wang Q, et al. Research

progress of vessels encapsulating tumor clusters in hepatocellular

carcinoma[J]. Chin J Gen Surg, 2023, 32(1): 110-116. doi: 10.7659/].
issn.1005-6947.2023.01.010

http://www.zpwz.net


http://dx.doi.org/10.1245/s10434-021-10546-5
http://dx.doi.org/10.1245/s10434-021-10546-5
http://dx.doi.org/10.1245/s10434-021-10209-5
http://dx.doi.org/10.1245/s10434-021-10209-5
http://dx.doi.org/10.1148/radiol.2021203614
http://dx.doi.org/10.1148/radiol.2021203614
http://dx.doi.org/10.1002/cam4.4102
http://dx.doi.org/10.1002/hep.30366
http://dx.doi.org/10.1001/jamanetworkopen.2021.25055
http://dx.doi.org/10.1007/s12072-021-10183-w
http://dx.doi.org/10.1177/10732748221102820
http://dx.doi.org/10.1259/bjr.20200950
http://dx.doi.org/10.2147/JHC.S293755
http://dx.doi.org/10.2147/JHC.S293755
http://dx.doi.org/10.1007/s00330-021-08250-9
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2018.02.005
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2018.02.005
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2018.02.005
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.010
https://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.010
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.01.010

	1     VETC模式的概念
	2     VETC模式在HCC中的转移机制
	3     VETC形成的机制和VETC阳性HCC分子病理特征
	4     VETC阳性HCC的诊断预后模型
	5     VETC在HCC的治疗中的价值探索
	6     VETC阳性HCC中的分子影像学诊断
	7     VETC模式在HCC中的研究局限性及前景
	8     小　结

