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FaBtqd, Ao TR AR g S AR A IR A Hi B A T 311100

ST, DEEID, EZMEBHIZRT L. Abstract

ARRRAE: [ORTORMEAT FrvdiRame. B, g~ BACKGROUND
IRTSBRI AR ETEN; TR ATRRNIF RO L EB MBI 21 Angiopoietin like protein 4 (ANGPTL4) is a secreted

BONREXSIFBRMET. glycoprotein of the angiopoietin like protein family.
BRAEE: =14T, BIEEEN, 311200, ST RFNTRLUNE AR Upregulation of ANGPTL4 expression can promote
7285, WLk BT8R hyh200508@163.com tumor angiogenesis. Contrast-enhanced ultrasound

(CEUS) can objectively reflect tumor microcirculation

WAREIRE: 2020-03-04 perfusion and provide the hemodynamic information.

{BOBH: 2020-04-19
#EZ0H: 2020-04-27
FEERHIRERE: 2020-05-28 AlM
To investigate the correlation between ANGPTL4
expression and the perfusion parameters of CEUS in
Correlation between perfusion hepatocellular carcinoma (HCC).
parameters of contrast-enhanced
ultrasound and ANGPTL4 expression

in hepatocellular carcinoma

METHODS

Eighty-four HCC patients (84 tumors) who underwent
surgical resection at Zhejiang Xiaoshan Hospital were
selected as study subjects. According to the ANGPTL4
expression status, the patients were divided into either
an ANGPTL4 positive expression group (48 cases) or
Lin-De Wu, Department of Ultrasonography, Deqing People’s an ANGPTLA negative expression group (36 cases). All
Hospital, Huzhou 313200, Zhejiang Province, China patients underwent CEUS within 3 d before operation.

Lin-De Wu, Ye-Hong Hao, Shan-Shan Xu, Yuan-Zhong Fang

Ye-Hong Hao, Shan-Shan Xu, Department of Ultrasound, The perfusion parameters were analyzed, including

Zhejiang Xiaoshan Hospital, Hangzhou 311200, Zhejiang Province, enhancement intensity (EI) and peak to time (TTP).

China Serum vascular endothelial growth factor (VEGF),

Yuan-Zhong Fang, Department of Laboratory Medicine, ANGPTLA expression, and n.ucrovessel density (MVD)

Hangzhou Yuhang Maternal and Child Health Hospital, Hangzhou were measured. The correlation between the perfusion

311100, Zhejiang Province, China parameters of CEUS and the ANGPTLA4 expression was
analyzed.

Corresponding author: Ye-Hong Hao, Associate Chief Physician,

Department of Ultrasound, Zhejiang Xiaoshan Hospital, No. 728,

Yucai North Road, Xiaoshan District, Hangzhou 311200, Zhejiang RESULTS

Province, China. hyh200508@163.com The EI in the ANGPTL4 positive expression group was
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SR, 5. 48R

significantly higher than that in the ANGPTL4 negative
expression group (P < 0.05). The TTP in the ANGPTL4
positive expression group was significantly shorter than
that in the ANGPTL4 negative expression group (P <
0.05). The MVD and VEGF in the ANGPTLA positive
expression group were significantly higher than those in
the ANGPTL4 negative expression group (P < 0.05) There
was a positive correlation between EI and ANGPTL4
expression in HCC (r = 0.753, P < 0.05), and a negative
correlation between TTP and ANGPTL4 expression (r =
-0.730, P < 0.05).

CONCLUSION

There is a certain correlation between the perfusion
parameters of CEUS and ANGPTL4 expression in HCC.
Thus, the perfusion parameters of CEUS can reflect the
ANGPTLA expression level in HCC in vivo and indirectly
evaluate its angiogenesis.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Hepatocellular carcinoma; Contrast-enhanced
ultrasound; Time-intensity curve; Angiopoietin like protein 4;
Microvessel density

Citation: Wu LD, Hao YH, Xu SS, Fang YZ. Correlation between
perfusion parameters of contrast-enhanced ultrasound and
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T
=

A8 & R Z A& G 4(angiopoietin like 4, ANGPTL4)

A —FrhEERETHEORETHSLREES,
H Ak AT BRI hEHE BEEY

(contrast-enhanced ultrasound, CEUS)#k % VL3 R_Bk

T 9 AR IR T RS, A e R AR B B A
B

79

R AT R A AT 48 B8 % (hepatocellular carcinoma, HCC)
#9CEUSH# i£ /-4 5 ANGPTLA £ ik K-F 69 48 K M.

Tri%

IR MK L ERTT KR 844 HCC &
FAE A AR F (84N E). HIEANGPTLA
FE R 5k ANGPTLATa P K ik 20 (484) ) Fo
ANGPTL4 MM £ A B (364)). PTAH BH RT3 dA
ATCEUSKZE, 5T kb 6d de il iz A 338 B B
(enhancement intensity, EI)F=iX %% B 18] (peak to time,
TTP), B2 & & i fn 8 P9 B 4 K B F(vascular
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e}
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B G E TS HSANGPTLATRA K IR BRI AT

endothelial growth factor, VEGF)/K-F, K& 2842
AR AANGPTLAF A R B A % 55 & (microvessel
density, MVD). #7CEUS# /£ 54k 5 ANGPTL4 £ A
KT AR KA,

=ZE

ANGPTLAE M &L A% SEAIETRA 2 % TANGPTL4
PMERGA L, £ 57 %t 5 & L(P<0.05); ANGPTL4
Fe b A GA 20 9% i 69 TTPRA 242 TANGPTLA Mt &
KR, EFA G ESL(P<0.05); ANGPTLAM
KR AHIMVDAVEGEAK P 2 % FTANGPTL4M
MEGALL, £ F A %t 5 & L (P<0.05); HCCHEIS
ANGPTLA 4 iA K-F ZEAR K (r = 0.753, P<0.05), TTP
5 ANGPTLA A& A K- 2 fi 48X (r = -0.730, P<0.05).

2=

HCC#CEUSH# 2 2% 5 ANGPTLA %345 K-F LA —
TARF M, A AR B iERHCCHANGPTLA A &
IKF, 8] B AE b R AR S

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

KPR R R ERT AR, B, IR -RE L
BAREREDS BILETE

AZDIRE: NI B A A RS R L e B &,
A EELNRE . R E AR A —Fr A 2 AR
SRR B F T, T AW RS SR E I f i
) FA43 B

ERSIR: RS, BIVLL, R, oot HamEBscrETs
HSANGPTLARIKIKIABR I BIDAIAT. WREEABIRT 2020;
28(10): 378-383

URL: https://www.wjgnet.com/1009-3079/full/v28/i10/378.htm
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0 55

JUR M JH 40 ffa 92 (hepatocellular carcinoma, HCC)f&—
RIS R (S R, HOCB M AE AT S
FLAI A B AR RS B VDA O, IR ANBIF 90 LA I A A il
% EEIGRE X M R R F4(angiopoietin
like 4, ANGPTLAff—Fi i A= e R AL AR
()5 i RUpE S 1, AR (R i & AR R B
R R ¥EE EEERAY, 1 H AT A TR A B A
B 1 ) ER 2 A B . AR Fs F 75 I % (contrast-
enhanced ultrasound, CEUS)JE 4> HTHCCHI MLt #EF
SR, WL S5 ANGPTLARIE KA, B IR
P CEUSTE PV A HCCH L ANGPTLAZRIE KT I
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SR, 5. HORREBE GRS HoANGPTLARIAKIAER I BVES AR

1 A R AL

1 SRR

1.1 A4 i%£8£2018-09/2019-123H[8], FEHTLH 1L EERE4T
FARUIERII84FIHCCEZVE BTN R, IAFRHE: (1)
PR EAIESNHC C; (Q)ARRTIIA 8 ATATAT . 27
FANRTT; Q) LA IR e B MR, (4B H RS
CEUSHK . FHr 56841, 16, F1429-70%, P-4
1%50.83% +£11.02%. fiktILi1844, BH4£1.87-6.19 cm,
PRI EAE4.23 em®1.10 em. HEHEANGPTLAZR A 45 F )
N: ANGPTLARH AL, 4861, 533841, L1041, s
29-70%, “FHAERLS51.53 %8 £1047%, EHA%2.11-6.19 cm,
TFHIEAR4.29 cm=£1.09 cm, HAEatb126], ok
10651, &0 1k26%1; ANGPTLARH L4, 366, 530
B, Lo, HH32-67%, F1449.90% +11.80%, HiE
1.87-5.53 cm, “F#%J4.15 em+1.12 cm, HrE20469f1 .

H 8. AR 1961. PRALIEAEES (¢ = 0.666, P =
0.507). (" =0.232, P =0.630). EA2{=0.568, P =
0.571), JHHL> 2 (y° = 0.026 , P = 0.987) b L i Gt it
2EFE7(P>0.05).

1.2 7%

1.2.1 CEUS¥:%: CEUSKFAcuson S2000i 75 12 K1,
B 4CHE L (A3 4.0 MHz), FEHUEC &5 H kit 2 51 R
GHEAR. EFHIR 75 i 4E(sono Vue), 4218 1508 Pt &
BRI, CEUSH — 44 5t Ha b 3= & 1k s = i
BEATHRAE M. 1 S kAT R P A 2, B el
JOLE . K/ WEBEIA . O, MAEEEN. B3
CEUS, & [F Bk Bk 1 5 7512.4 mL, [FIDTHI, g2
HAPAEIE S AT FE. B L X 3R 9 MR X, 24
BT [ -5 B 1 2, SRAT KL RIS i . TR RN R ().

122 @ R EAKEAFAKFE. ANGPTL4. /5%
JEM E : ANGPTLAZRIAME : A5 AR AR H bt A
ANGPTL4 Z rifEHiik(GEESigmans &), 5 H1:200,
S ABCIEH MU IRAT S 24k, BEHLIEEEEK D)
FRISANALET , HRJ AR ET S 1 40 B 7 43 B3 043, PR
P<5%; 153, 5%-25%:; 24%, 25%-50%; 35%, =50%. 4t
RS A: AN IRAZ G i (o B E; IRAZ . PRI DK
R gL AT oA B 043, B 14y, S59BEME; 245, FH
PE; 357, BEPHPE. ANGPTL4 FIA 45 WA 2 Il f1<3
ORI RBH MR IR >3 5 N PRI,

TR A& %5 i (microvessel density, MVD)I3E: AR5
HABR AL RS E, A F, K Elivision ™
A ALY, 2R WeidnerE WKL IE 7 0 &
MVD.

I I Py Rz A2 4 K - (vascular endothelial growth

Baishidenge  WCJD | https:/ /www.wjgnet.com
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factor, VEGF)/KFISE: il/=, THIRE, RELHS mL
JiF s i 1L, 3000 t/minf5 0215 minZy 85 IMLiE, -20 “CUKAH
TP, Fo HRRIEC G2 M B B0 A T 454, 22 1f 35 VEGF
7K.

et AP RiHISPSS 20,08 F 48 i, it R
Bl imean+ SD#E 7w, W4 IA] Eb A R A ST REA AR K,
Z AR F 75 225005 THEUZR R RA (%), 2T EL
BER RS, o<tk R FPearsontl 3434, P<0.05%
ERF SR

2 B8

2.1 WA CEUS A4 b ANGPTLARH Rk 4
J93 4L A 1Y 50 55 F (enhancement intensity, EDIAE & T
ANGPTLAMPPERILH, 22 7A Gt 2= L(P<0.05);
ANGPTLARH PR A A k1L VR (] (peak to time,
TTP)EH R4 TANGPTLAMI R E 4, ZRASiH¥ =
X (P<0.05)(F1). Ei/CHCCIEUL T 2L HC C A
SHMCHCC, 250 Gt % 8 X (P<0.05); F15-HCCH)
EUETR/MULHCC, % 738 Guit22 5 L(P<0.05); =ik
HCCHITTPK T H1 b HCC R AR /L HCC, Z S A 4t
2R (P<0.05); FAMEHCCHITTPK TR LHCC, %
A G E L(P<0.05)(32).

2.2 WM ANGPTL4., VEGF. MVDK-F b4z
ANGPTLAMH R IEHMANGPTLA. MVD KX VEGF/K
PR R TANGPTLAMRIE A, ZRE SR X
(P<0.05)(#%3). Fi/r{tHCCHIANGPTL4. MVD ) VEGF
IR T H L HCC AR 7 HCC, Z 7 A Geit s X
(P<0.05); H/3rtHCCIHJANGPTL4. MVD X VEGE/KF
TR ACHCC, Z 57 A Gith 7 L(P<0.05)(K4).

2.3 CEUS 445 ANGPTL4 & A KT 6948 %1 HCCHY
EIS5ANGPTLAEIE /KT 2 IEMHIE = 0.753, R* = 567,
P<0.05), HCCIHITTP 5 ANGPTLAR LK P2 ik 5% =
-0.730,R* = 0.532, P<0.05)(2).

3 11E
HCCH'& MALFT B, R R, BEERS
MR YIA R, M ¥ A2 — RIEZ N il
YER T R AE A 7T 2 2% AP R DR, 4T T AR
HCCHLEH AR R TR e V6T 7 &, VS TSR
ANGPTLAMEy—Fh L& A R R A K
ST A, MM S SHE AR LR AR AR, T
HAEGRE TS T B FAE NI B, 25 e g
AL B E R VAR MV D B8 TR
i Jg PR /N IR B GRS, S L AT PR VT-Aik Folygd 1f A
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SR, 5. HREBE G R 2 HoANGPTLARIAKIAER LBV

R 1 RAERBEESESHLER

285l Al El (dB) TTP (s)
[BItZRIAE 48 25.25+4.08 19.19+3.37
IEtZRAZA 36 18.77 +3.46 34.31+5.17
HP{E 7.675/.000 ~16.206/.000

El: JBSREE; TTP: IAIEHYE.

4835l Bl El (dB) TP (s)
e 21 17.73+2.01 33.61+5.98
mEpsid 18 22.30 + 2.89° 23.88+6.73°
{[Pwatd 45 24.91 + 4.84%° 19.30 +4.33%
FIPE 23.862/.000 51.376/.000
SENHER, °P<0.05; SR, *P<0.05. El: 13838E; TTP: KIEHIE.

xR 3 FWARMBAREKES. ANGPTLA, HINBBREKIELLR

285l ANGPTLA(%Y) VEGF (pg/ml) MVD(4%/2001S4RE5)
[BItZRAAE 5.17+0.75 621.27 + 137.24 70.88+11.22
FEiMrRAE 1.97+0.77 70.82 £12.49 38.30+6.87
HPIE 19.009/0.000 23.955/0.000 15.382/0.000

ANGPTL4: (B4 MEFED4; VEGF: [IBARREKRS; MVD: HIIEBE.

xR 4 AERESRFMEEEMEAREKES . ANGPTLA, MIMERBENELLR

483 ANGPTL4(%) VEGF (pg/mL) MVD(4%/200fZ11EF)
=91k 2.00+1.18 7152 +16.35 36.60+6.16
Eiy5iidt 3.33+1.24° 367.58 +209.98° 50.99 + 14.72°
et 4.89 +1.25% 564.38 +227.92% 68.74 + 14.64
FIPIE 41.419/0.000 46.628/0.000 45.527/0.000

SR, °P<0.05; SHDLELE, *P<0.05. ANGPTL4: MBAMEIFES4S; VEGF: IMIBRRAKES,; MVD: HIIEZE.

BRI “Ahrit” 2RV R MV DA B, R R
ZEfE Jton . HURMZED. VEGF RIS H AT TR 4R 57
PEBET VR S A B8 It e A B R R . ASHTE
FEE R, ANGPTLARHMERIAH I ANGPTLA. MVD
VEGF/KF- B 2 5 T ANGPTLA R 11 #6320 (P<0.05). 1iF S
THEEHCCAHLIHANGPTLAR A B, VEGF & .40
B, HCCH N A AR R 77385, (R8T HC C Ui
KEIGTE, NHAREAE KR R AT 5 (1 AL S8 7= .

H AT, AR EANGPTLARIAF DL K KA 50 T
T I R EZH SR AR AT B A e A SR I % AR AE B
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P RO A I S5 A5, I FH A2 31— e PR Bl
A AR AT R, CEUS IR 415 B4 1 38 v
Kl FF B T — 2k &g 4%, CEUSH BT R 8 Alis
f7fSono VueNexiBiE ZUIMIAIR, BA MithR i 7]
HIZGAEN J1 4 Y. CEUSHE@ LI 8] -5 5 i 28 52 &=
o3BT B AREH LA MR B) ) RS, ABE e 4 R,
ANGPTLAPH MR IEA I WELE 5 T ANGPTL4RA P
FIEYL(P<0.05); TIANGPTLAMPEL LA TTPH &
FETANGPTLAMMERIEA. WiHHANGPTLARH MR IE
[RIH C CZH 2R BE A 5040 1Y IR [A] P 3145 5 70 A2 11 I e v
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1 FHBiREIEE -2 EHAREE.

A 40.00 B 40.00 -
o
35.00 35.00
g o
H ° ° o 30.00
_. 30.00 ~ ° 5 8 o R
[aa] n
) ° N & 25.00
o 8 B E
25.00 - o
o 8
8 20.00
8 o
20.00 - o ; 15.00
o o
° 8
15.00 - & ° 10.00 A
T T T T T T T T T T T T
1.00  2.00 3.00 4.00 500 6.00 1.00 200 3.00 400 500 6.00
ANGPTL4FIR (4) ANGPTLAFE (43)
2 BIEE. A HEEIREE SANGPTLAFA/ICE; B: AN 5SANGPTLAZEIAKCE. ANGPTLA: [ A5V 2R (4, BL REEERAS, TTP:
RUEEHTE].

. JRETRERED ANGPTLA M IAHCCH 24
ANGPTL4. VEGFRIFRIE LI & 5rilh, 5 FHLUVER
REFNMILE, MRAAR N HNLEREY 2, MR
VEEEIEOR, SRR ISR, [RINF, T ANGPTLARH M
FIKHCCH LA AEAE 1) R BB A I I BAT R JEE T
REAA, METHNB . B I R SR A,
AN B I3 —20 T B, ey 3 n, (s W [
gk, AWFITEE R H, HCCHELS ANGPTLARIA /KT £
IEAHZR(@ = 0.753, P<0.05), M TTPL ANGPTLAZR L /K
B AHAFKE = -0.730, P<0.05). FE/RCEUSHJ /£ —E L
X BLANGPTLARIE KRS, RIETE K ELT TPi#kA,
ANGPTLAZRIA 7K Tl .

A FLER TR, mCHCCIEL. ANGPTLA4.
MVD K& VEGF/KE T H /- HCC AR fEHCC, H
H 3 EHCCIFEL. ANGPTL4. MVD M VEGF/K & T
K EHCC(P<0.05), 1fi = 7 ALHCCIITTPK T+ 704k
HCC KK/ HCC, H 7 tHCCIITTPK T/ 1k
HCC, (P<0.05). $#Z/RBEEHCCEHIERE RN, HAM/N i
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B BOIRASHERAT %, FLEI. ANGPTL4. MVDMVEGF
AP R ETHEEH, TTTPR RS, IESE THCCHME
P2 5 M B AR RS B VAR K.

&2, HCCHICEUSHET: 25 5 ANGPTLAFR LK
PHA A, RIS TS R HC C AL L
ANGPTLAZRIE /KT 1L, 1814 S il I I 78 AR IR

NERR

IRE=

HERFPEA -4 B2 i (hepatocellular carcinoma, HCC)ZH 2
(1 1045 A2 B Z AR B 1 4(angiopoietin like 4, ANGPTL4)#%
2K, A BT IR RIS IG K& TG P

iz #8751 5 (contrast-enhanced ultrasound, CEUS) & &
I MTHCCIRIMETE S KL, #R7H 5 ANGPTLA&IE K
SERIAR I, DU IR R PP AR HCC L B A RS 4
%,
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e =

AR WA £ B AR 2R HCCHY ML #EVE 2
HHANGPTLARIA AT RE. 45 R ERCEUS
RE 25 WL S I H C CIMUIE 1R A, G IV 2 0 o i i
(enhancement intensity, EI)F1iZ& U4 8] (peak to time, TTP)
5 ANGPTLAKIE /K B A B A O, W [a] 42 5 ke
HCCILE H AR,

L TFE

AR ION T 153 H brig FCEUS W %EH C CHRUE A ifi.
BERFAE. CEU SAE S 57 g 20 2 08 B AL 37
RS, AT T2 e ke L I 853 A s 100

AW FRER TR HAR, FARASGEER
ANGPTLARHMERIE A EL. MVD. VEGF/K
IS S TANGPTLAR R E A, MTTPEY A T
ANGPTLARPE# ik 4(P<0.05); HCCHIEI'SANGPTL4
Tk AP RIEME, MTTPSANGPTLAR LK 27
FAE. AHIE 72 45 I CE U SHERIURS [ MU HC C ML
RAS, [HH2 R BLANGPTLAZRIA S L, A Bh T IR AR Al G
PRHCC LA 3 A 1 10

LaEie

HCCHIFAEIA MR SANGPTL4. MVD K VEGF
K YIRASE. CEUSTYE N —FhIC QP IR A 2 it e
TF-BE, A BY T g BP0 (0 %5 702 1, 1 FLRg
BNAS WL LA K 58 B 43 M7 I8 R B0 P E VR AR AL, )42
SR bR L8 T AR S L. A Ftis FHCEUSZ3 #irHC C
TG FE AL, 3897 H 5 ANGPTLAZR A K P HIAH %
P, DUHA () 422 S BRH C C LB AR 1 . AR Fadid S5
K, HCCIIEL. TTPH5ANGPTLARIANKTFEH R
UFAEDCHE. FESE T CEUSH H T LA Pl S A HC C Y
ANGPTLARIEIKN-, M [Pl S A H C C I A
TR L.
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B =

HCCHi kA BHIRES, AFT-CEUSHHTEAS, THTHCC
93 ek S IR T B AT B BT, B s S AR T P T
CEUSVEfl. AR KA 77 17 HCEUSTEH CCHLIME
BRI A G R L FH AR AR, e 75 i A i H 3h s = 4
CEUS/ HTHCC G A MR,
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