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Serum Vascular Endothelial Growth Factor
(VEGF) and Microvessel Tumor Invasion in
Hepatocellular Carcinomas

Seong Woo Hong, M.D., Dong Hee Whang, M.D.;, In
Wook Paik, M.D. and Hyuck Sang Lee, M.D.

Purpose: Vascular endothelial growth factor (VEGF) is a
potent angiogenic factor in a number of cancers. The aim
of this study was to evaluate the clinical significance of the
serum level of VEGF in hepatocellular carcinoma (HCC)
patients.

Methods: Serum VEGF was measured by an enzyme linked
immunosorbent assay (ELISA) method. The correlation
between serum VEGF level and clinico-pathological data of
HCC patients were evaluated.

Results: The serum VEGF levels significantly increased
with increasing tumor size and platelets count. The mean
serum VEGF level in HCC patients with microvessel tumor
invasion was higher than in those without microvessel
tumor invasion.

Conclusion: A high serum VEGF level may be an indicator
of tumor progression and an important predictor of micro-
vessel tumor invasion. (J Korean Surg Soc 2003;64:
224-228)

Key Words: Vascular endothelial growth factor, Hepato-
cellular carcinoma, Microvessel tumor invasion

Departments of Surgery and ‘Laboratory Medicine, Inje
University, Seoul Paik Hospital, Seoul, Korea

: , 2 85
100-032,
Tel: 02-2270-0016, Fax: 02-2270-0373
E-mail: 1ib0196@thrunet.com
. 2002 11 15 , 22002 12 20
1999

224

(1)

thelial Growth Factor, VEGF)

(2)

19

, VEGF

(36

94  Kondo (7)
immunosorbent assay)

VEGF

VEGF

VEGF
(12-15)

VEGF

ELISA

28

(Vascular Endo-

VEGF
(Enzyme linked

(8-11)



225

ELISA kit

-70°C

Mineapolus, U.S.A.)

munoassay

, microwell plate
VEGF

VEGF

enzyme
VEGF

VEGF

(Quantikine human VEGF,

VEGF

R&D systems,

quntitative sandwich enzyme im-

VEGF

enzyme

450 nm
microplate readers (Emax, Molecular Devices Corporation,
Cdlifornia, U.S.A)
9.0 pg/ml

VEGF

10

Table 1. Clinical factor and serum level of VEGF in hepatocellular
carconoma patients

Factor Stra_nﬂ- No_. of VEGF*  P-value
cation patlents
+
Gender Male 21 237.8£1505 o,
Femae 7 474.0+454.8
55 12 501.3+532.5
A 0.346
ge (vears)  _gg 16 350.2+295.1
Negative 9 302.6+339.6
HBsA 0.385
g Positive 18 452.74447 8
. Negative 21 466.6+446.8
Anti-HCV Ab 0.299
! Positive 6 261.5+270.4
. <35 gm/di 7 552.8+633.6
Albumin 0.209
! 35 gmid 20 35013117
<10% 10 272.5+200.5
ICG Ris' 0.685
15 10% 13 371.8£328.9
Absence 18 308.4+213.4
pvT? 0.158
Presence 10 606.8+599.2
1 12 320.5+267.4
No. of tumor — _, 14 4g71s5067 o2
Absence 4 247.5+188.2
Cirrhosi 0.382
IITOSIS Presence 23 450.4+442.8
Ml 10 299.8+251.2
TNM stage 0.253
= n, v 18 478.9+473.2
Distant Absence 25 381.4+416.8 0.220
M etastasis Presence 3 694412743
*VEGF = serum level of vascular endothelial growth factor

(pg/ml), meantstandard deviation; "1CG Rys = indocyanine green
15 minutes retention rate; FPVT = portal vein thrombosis.

0.05

SPSS

, P

1) VEGF
28 54.4 ,
21 7 . B (HBsAQ)
17 (65.4%), C (anti-HCV Ab)
5 (19.2%) 4
(15.4%)
23 85.2%
VEGF 415.0+412.0 pg/ml
16.6 pg/ml, 1948.0 pg/ml 373.1 pg/ml
. , , HBsAg, anti-HCV Ab, , ICG
R15 (indocyanine green 15 ),
: ( ),
, TNM VEGF
(Table 1).
VEGF 606.8 pg/ml
VEGF 308.4 pg/ml (P=0.158)
, VEGF 800 pg/ml
4 , VEGF
500 pg/ml 7 5 (71.4%)
, 500 pg/ml 21 5
(23.8%) (P=0.063).
, VEGF
Pearson correlation
VEGF r=0.577
(P=0.001)(Fig. 1).
r=0.486
(P=0.01)(Fig. 2).
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Fig. 1. Correlation of serum VEGF (Vascular endothelial growth
factor, pg/ml) level with platelet counts (r=0.577, P=0.001).
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Fig. 2. Correlation of serum VEGF (Vascular endothelial growth
factor, pg/ml) level with tumor size (cm) (r=0.486, P=0.01).

Table 2. Pathological factor and serum level of VEGF in resected
hepatocellular carcinoma patients

Factor Strayﬂ- No. of VEGF*  P-value
cation patl ents
. <5 ¢m 5 122.5+201.5
Size of tumor 5 am 5 332.4+190.2 0.129
7 250.74209.5
No. of tmor 3 1733:2058 8%
Absence 6 181.2+212.5
IM* 0.385
Presence 4 296.9+230.4
Microvessel Absence 4 33.1+28.8 0,006
invasion Presence 6 357.0+180.5 '
ol 4 220.4+228.3
TNM stage ), 7y 6 238142080 008
4 134.4+195.4
F
ES  grade 6 289512013 2%
. . Absence 2 227.8+219.1
Cirrhosis Presence 8 07452206 0%

*VEGF = serum level of vascular endothelial growth factor
(pg/ml), meantstandard deviation; IM = intrahepatic metastasis;

*ES = edmondson-Steiner grade.
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10
VEGF
, (
; , TNM
grade, .
VEGF 357.0 pg/ml
33.1 pg/ml
(P=0.006)(Table 2). , VEGF
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