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Abstract

BACKGROUND

The occurrence and development of tumors are closely
related to microcirculation and high mobility group
box protein 1 (HMGB1) expression levels. It is very
important to predict the microvascular invasion (MVI) of
hepatocellular carcinoma (HCC) before operation.

AlM

To quantitatively analyze the blood flow characteristics
of HCC by contrast-enhanced ultrasound (CEUS), and
to explore the correlation of the blood flow with HMGB1
and MVL

METHODS

Seventy-eight patients with HCC who underwent
surgical resection were included. According to the
postoperative pathological results, the patients were
divided into either an MVI group (45 cases) or a non-MVI
group (33 cases). All patients underwent CEUS 3 d before
operation. The enhancement intensity (EI) and area
under the curve (AUC) in HCC were measured by time-
intensity curve analysis. Serum HMGB1 and vascular
endothelial growth factor (VEGF) were measured by
enzyme-linked immunosorbent assay. Microvessel
density was measured after operation. The correlation
between EI, AUC, and serum HMGB1 was analyzed.

RESULTS

EI and AUC in the MVI group were significantly higher
than those in the non-MVI group (P < 0.05). Serum
HMGB1 and VEGF were significantly higher than those
of the non-MVI group (P < 0.05). EIl and AUC were
positively correlated with serum HMGBI1 (r = 0.729 and

2020-08-28 | Volume 28 | Issue 16 |
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0.759, P < 0.05).

CONCLUSION

CEUS can quantitatively analyze the blood flow in HCC,
and its blood flow parameters have a good correlation
with serum HMGBI, which can provide reference for
noninvasive assessment of MVI before operation.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ATH B A, 3B R B IR -5% E wh AN R HCCH
3% 5% JZ (enhancement intensity, EI). w1 4% T & #%(area
under the curve, AUC). K B3k %02 BRI 3m] 2 %
# o FAHMGBIR TR 4 N Z A KB F (vascular
endothelial growth factor, VEGF)/K-F. K& 2842
ARAEY i fn % % & (microvessel density, MVD). 547
El. AUCH 7 HMGBI1K-F #9408 X 1.

&R

Wb FAZACLEL. AUCH A B 3 T LM F 4200
2, 2 FH %t 3 & SL(P<0.05); Bfe B4R AL f i
HMGB1&-F. VEGFAK-F L EMVDH 25 F Xk
FAZAUU, £ 5+ %t 5 F L(P<0.05); EI. AUCH
5 AHMGBIAKF 2 EA X = 0.729, r = 0.759,
P<0.05).
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HAVEAS AU 42 B (microvascular invasion, MVI)IR
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iR ENEFS F R E ABI (high mobility group box protein
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HCCHULERILR A TME K Z5.
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1.1.1 — A 74 %4%2019-02/2020-03 18], EFBEAT T
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B, L1719, e 32-68%, “1#451.65% +£10.69% . it
T8N, e K EA%1.65-7.64 cm, “F-1J4.29 cm=+1.16 cm.
1.1.2 AR (D)L HIESCNHCC; () N —
JRE s (B)E AT FARVIBRIAIT.
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a4 S I = TV G0 oA TR sy S ) 11 N =)
G AR, 0 FR R bk DA A VR A P a5
2.4 mL, [FETHN, WEEHE P G s Al R A R
OB ERURAAE NIENRIX, RS0 H B2 F] -5 A
ik, MR IR R S B 95 E (enhancement
intensity, EI). B2k N 1A (area under the curve, AUC). it

PGS 1A 250 T & 00 BRI EARER I Hri2
JLEL.

122 2 AFHMGBI1. &4 1 % A K B -F R ImRIE FH
ot 5 RHT, JH R MLIRES, TSN EE K LS
mL, PA 3000 r/minf5 0243 5 ML, IR VKA CRAAAR . 7
F& 42 WA TRAEEER 928 W B2 (enzyme-linked immunosorbent
assay, ELISA)K ML HMGB 17K A2 I 4 Jz A= KA
“F(vascular endothelial growth factor, VEGF)7Kf-. AR J5 i
SR AT RREEDE . WA, wEY ), KA
Elivision™ "5 e 2L Ge o, 4 Weidner S5 (¥ 7
I SE LML A % (microvessel density, MVD).

Bt 20 H RFASPSS 20.080 2 4 4 Ab FR A,
THEBRIR IR mean £ SD, 4] LLBER FH AT FE A
forg, 2 20 8] LR F 77 22 40 A, AR & T AH SG MR
PearsonAH K704, LR ELSS RAE NG hrilE, 8 H32iX#H
T AEHFE il 2% (receiver operating characteristic, ROC) 73T
i I 5 A E HCCRUL R AL IZ W &k e, P<0.05
REFAGI R X.

2 B8

2.1 B fiR T ARk UM R IBAEL. AUCH)
B T AU B R IR, 2 5A Siit 4 L(P<0.05).
1.

2.2 BN 2 FHMGB1. VEGE A B FMVDIL
B USRI IMIEHMGB /KB & 5 T e U &
1RIUL, 270 it 27 X (P<0.05); i 12 JU 4 i i
VEGF/K P& & T B ERILA, ZRB 8=
X (P<0.05); I RILAHMM VDI & & T L=
U, Z57A Guit 5 B L (P<0.05). W2.

2.3 RERE S BHCCH & A HObER FEHEHCCHHE >
{RFERE R %, HEL. AUC, MiEHMGBI, VEGF/KF-TF
=, Bl EHCCIMEL. AUC, IMiEHMGBIK ., Il
VEGF/K <1 3 b HCC<IL/MEHCC, % 4IR] LA 57
YA G247 XL (P<0.05). WLER3.
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P<0.05); AUCHIMIEHMGBI1/K T £ IEA (@ = 0.759,
P<0.05). W2, 3. EL, AUC 737l 5 15 VEGF/KF £ 1E
A = 0.801, 7 = 0.833, P<0.05), IMIFEHMGB1/KF 5 IfiL
1 VEGF/K - 2 IEAH 2K (r = 0.706, P<0.05).

2.5 ROC#1 & 547 ELAEHCCHUMERILIROC AUC
N0.784, I FHE N23.75 (dB), RELE N80.23%, i/
H76.80%, 95%CI40.735-0.833. AUCH| & HC CHui &
fZILHIROC AUCH0.738, I FHE 1184.58, RELEN
81.30%, K557 & N72.00%, 95%CIH0.685-0.791.

3 171E
HCCARZ—F s M AR PR iR, FLB AR 24T
DAL B AR AR S Bl R AR R kA R AR
RN RY, KEM ARV VEGFEHCCILE 4
B ORPERE T EERME R, SUE R B Zh fUi
2 P AR U RO, Ui E R IE AL E VEGE
KA BL KMV DB 5 TG Ui B 1R AR 20 (P<0.05). UESE
T VEGFRIA SHCCIME A i VIAH . HCCR ik
VEGF, {95 2 2N U K 2 AE A, IR Jkh 240
MR SIS 2, KT IR IR 28R G 5R. PG
SAE N — P AE 1 JE G E RGP I e 7 B, mT 3l
SIS U % PR 20 2T S RS SR H A e i
AW 45 R TR, I RICAHEL. AUCKIIE & T8
UM R AL (P<0.05), HE—BHRHCCHIFE 1272/
F1 5 ML 858 R ). BEEHCC IR & 13,
A RARIIE T H R RSP R I E TR, s 1 Hoim) o
FH M F AR R I K.

HMGB 12— Rl AR 4 T i 24 8255 10° (A%
M, B E2ISN RIS, HMGBITEMRE . Bt
e FLME . BEREMR b B ERRRAs, 5MRm
RAREHYIAK, & EIE5 050 R I B35 1)
HMGB 12k 7K B 2 i T 0 R 13 A R 3 AR
N 5O SR U 214U HM G B R A K
SR, I 5 MR ROV EGFZ IR A il f
IR IE. A FE 45 R o, S 204 iEHMGB 17K
T A TR R AL P<0.05). HERHMGBI1RIE
K SHCCRUIILERAVIRES R R E Y], lNHMGB1&IA
AKE3E N, HCCHE2 &) R AE UM =40, HMGBIAE 9 —
i oR el e S Wi A OB i BN R S P AN 4 ]
HMGBI, i toRa 4u i 1, (2 ik s 4 il e 4 Kk,
1M HHMGB 1A 38 5 8 75 R 2 3 s K1, i 4m i dik
K20, (et g 2 itk AR

FAAE T4 SR, EL. AUC/H 1 5 LS HMGBI
KB IEAHEE = 0.729, r = 0.759, P<0.05). $#&7~HCCILR
=0, HHMGBIFRIA/K B2 FFt, s 5 5 &
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x® 1 AAEIMRESHLER

485l El (dB) AUC
MIMEEIEA 26.59+4.15 1370.04 + 245.58
THRIINERISAE 20.85+3.80 914.09 + 172.37
HPIE 6.252/0.000 9.135/0.000

El: 125858 E; AUC: 3% NERR.

*® 2 MEBETEREERESE. NEAREKEFTRMMEBEER

485l HMGBI (ng/mlL) VEGF (pg/mL) MVD (58/2001Z1E5)
HINEREIEA 122.89 +32.23 370.50 +77.74 91.72£21.49
THRIERILE 89.88 + 23.07 212.56 + 58.94 65.27 +18.11
HPiE 5.013/0.000 9.783/0.000 5.731/0.000

HMGB1: SiFXHEESB1; VEGF: MIBARRAKRET; MVD: HINBBE.

® 3 ANEREDRFHCCESHLER

RERDR Bl El (dB) AUC HMGB1 (ng/mL) VEGF (pg/mL)
2016 24 18.86 + 1.59 848.75 + 148.87 77.34+10.91 192.01 +43.70
may e 18 23.43+1.70  1060.83 + 158.86 105.01 + 13.27 281.76 +42.29
Awayid 36 28.07 +3.95 1454.22 +199.87 131.94 +32.63 389.08 +76.93
F/PiE 75.642/0.000 106.688/0.000 40.398/0.000 76.010/0.000

El: 185252, AUC: Hh%% TERR; HMGB1: S IRXEESB1; VEGF: IEARERKR S

B EEERavE SRR, A R T AR S UL, SRR BT TG UREE.

EHRSRAR. HCCR P R K e b, fE2 MR ko, SRR o AT A, LRt FE IR, hnsg 7
VAR E AT DN 1N 7 O I 11 ) A o N e s A 2k N DS N RN NS 0 ae st P A e inpri ol

BT T P (R D, Sl K L PR, (R o B, ISR E B THC M R, i
WET OB RN M, B RMILE R RCRRES) RS MEHMGB UK REF, W NIRRA
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B HMGBI1: ST E B

HITCEPEPFAEHCCRUM A (RIUS B I B 2%
NERR

AT TC O A 5 1 BT e (hepatocellular carcinoma,
HCO)WUME R ICIE B, A3 B T I R IGTT AT Al

LRI

18 M IG5 8 B HTHC CHLi &R AS, R H 5
1B EIE R E MBI (high mobility group box protein 1,
HMGB 1) /KFFH N, [H 3P HCCHRUMLE R AR L.

AR AN EE B2 ITHCCIM R = RES
MIFEHMGBK- UL RICHIA G, 45 R onid
IR HCC L R AL, i & 2805 ik
HMGBUK AN REF, BeA BOFAHC CRULE =L
RA.

I E

KRWICN TIEBIHbRH 1A G € 8 IFHCC
MRS 8 75 1 5 e 2 BT s Kb BB A L e A
190, B WS R FE LA i A IR

SR

AR RSCHE ISR [ Skgs HAR, sl R SR g =
JB4H I8R5 i (enhancement intensity, ET). BHZE IR
(area under the curve, AUC). IMLEFHMGBI1/K . ML
JZ A KK F-(vascular endothelial growth factor, VEGF)/K
T DA Al A 5 i (microvessel density, MVD)HH T &+
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ARETAIEVHAEHCCHRUNLAE R AL e — PR 72

SR

HCCHI 205 H i i & 2 UIAH 5%, 8 i R RE A
HCCHI% M2ttt 2%, [F R & 2 b i &
RAS. AHIE TR PR 75 1 S e HC C I SR, 404
H 5 MEHMGB LK AHSGME, B HC CRL
RIVIRES. AR TR, I ERICHEL. AUC. I
HMGBI1/KF. [filiEVEGF/K- L AMVD B & 5 T ol
MERALH; EI. AUCH 5 MIEHMGB /K- 2 1EAH
R, Pl I ORI AR AR T TC QM PP A HCCRUML
AU — MR T

REf=

TR A T T A A X P A RS A R 17 S
BRI AR ZE. AR T 7 98 AT HCCRUML
EARILRIE PR AL, S5 i R i A IS R A
HCCRUMERAC.
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