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Zolx}

BaEs Qlr) I3y AlA 2+ acidic fibroblast growth fac-
tor, basic fibroblast growth factor, transforming growth factor- &,
TGF- 8, hepatocyte growth factor, tumor necrosis factor-a,
ol 484 dedl 2 T E3he
A EA A ZH(vascular endothelial growth factor, VEGF)+ €
WAl Fhe FAska vjAdRe] Fade F7HA1A
A Rl Bojsle Ao deA Y o] FU
AEollA] ZpslAl dwm A=} of|Fel gate] Sl
B7} gol giep

angiogenin, interleukin-

A7 Rekol A VEGE Wizt o%e} Ad dvEs
Loncaster 0] VEGFS| o] 7345 AEgo| iz}
3 AR} ou| A Frleigla, chHEREAellA
VEGF w&lo] 7ha ou] 9= ol¥ atela Harsh whid
T2 dFRELS VEGF WS ojE oSyl go8k Au
WA gleka Baste] Aukd AnE Holm ek o
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BA50] W TYo] glol RE BN AEY ¥
AAFEel i ZAYel AATL ol FolAA shgirhe
Wl VEGF7} cllFel] mX oJabe Akl Frhei] of
28 BARS b gk

ofoll ¥ ATeAE WYl B AFEH AAE I=
T YTA AAE ¥ 129 AF ARER LR F
o 27, N YZA Aol YLARE, BBAE, AT
A% AR dlele] ARl e BAE PG
S ugeR o] 27 AFARYIA alFE A
VEGF 9] 9147 €9 Stobuugt sigiet

Lol 4]

Chat 2w

1. 00 &

19864 19RE] 19981 109744 ol Alleka Fe] 7
o YF/ 5ol AFHRGe R Ak vk AFEA
AAlEs ¢ o =24 AAlss 2 FIGO #7| IBS
B 1sEE thgow shaleh Wyl AR s B
AR WA 3 2AAAS Agslgdon FH XA A4,

ey A9zde, WAR AR A B 9 3 A
A B AWGAT BHHNAA, W5 A, &

SRS sk 4%  BAA AR AR DA
25%(21.2%), sFetedlo] A38E A7} 46w (38.9%), Le|i
WA 29} e B AAE R} 17H(144%) 0.8
T 881 (74.6%)0l| A Bz ro] A|8)]9lrk(Table 1).

YY) S AE ol AV AL B
ok, 22l 2 el folic A 0.2 vl shod 24

o WEE Afie] 24 BAsich PR ol 244l
A 62 F4AS A

S|
b 270 Fol 218 SAGAL o2l Lol =
A4e 5 mEAR wskn §4 ERAADAS Ax
hematoxylin-eosingd - A|3fst Lulo|= g FEHAu|7 o
WAsto] =AY $al, AZAR] 79} AZA A,

-
QA e, AR ARAE ol 5 2A33c

S 2T NZ S ZOIXHVEGF) S &

adste] Adle wh
22& poly-L-ysine-coated slidesol] H-ZFA]7 60°C°ﬂ
w3l A=A getela Agst S AR

WA Bt m4e AEs "—4.14]’5}7] %’5}04 3%
hydrogen peroxide/methanolel] 105-7} *]2ls}3L Tris bufferol]
1057 FAlslgch. YA E4 VEGE ©hd Z-E3h|(Phar-
mingen, San Diego, CA, USA)E 1:502.2 3]4slo] 4204
S uk E)F HhSAIT - Zgde] gk ¥AIE Tris SHd
oHoll 1057 G=Alsl9dc). Histostatin plus kit o]-gslo] bio-
tinylated linked antibody (22}l 3087 Wh2A|7] 1L, Tris
gl=golol]l 108-7F FAslic). 3-amino-9 ethylcarbazoleol] 6

E‘J& upel 3 s 2= Fol| AlXslal hematoxylin® 2 thz

_dz.:r{n

SRES PR RPN
Coun AgEne 2 9sl 94l o
7} A3 g wWels ARt Hednges dasgdn

SopAlEs] AE] A FAUFEL Bl
4 4Eg ABsls] A0 3 4

Table 1. Clinicopathologic Characteristics

Patients No. (%)

Histologic type

Squamous cell carcinoma 103 (87.3)

Adenocarcinoma 10 ( 8.5)

Adenosquamous cell carcinoma 5 (42
Treatment modality

OP alone 30 (25.4)

OP+RT 25 (21.2)

OP+CTx 46 (38.9)

OP+CTx+RT 17 (14.4)
Mass size (cm)

<Bcm 82 (69.5)

>3cm 36 (30.5)
Positive pelvic lymph node

No 93 (78.8)

Yes 25 (21.2)
Deep stromal invasion

No 81 (68.6)

Yes 37 (31.4)
Lymphatic permeation

No 87 (73.7)

Yes 31 (26.3)
Vascular invasion

No 114 (96.6)

Yes 4 (34
VEGF expression

0 11 ( 9.3)

+ 25 (21.2)

++ 47 (39.8)

+++ 35 (29.7)
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(A) 0 (Low) B) + (Low)
(C) ++ (Low) (D) +++ (High)

Fig. 1. Immunohistochemial stain of VEGF. A) 0, B) weak positive (+), C) moderate
positive (++), and D) strong positive (+++), 0~++:Low expression, +++ :high
expression (ABC', x200), "ABC, avidin-biotin complex method

weba Aol HA 9e A9 022, thk ¥ AEw
PUH AL 142, FWPEE JAR A4S 242, A
AAE A 3+E WPk olFollAl 014 247 AE
AW (low expression) 2.2, 3+E ¥ (high expression).2
2 FeleickFg. D).

3) FxI2 Y SAEY 24

TR 240hollA BIHE R Febghe 110704
o]lch. VEGF wdl 4 7]E9] of| ¥ Qlzjeke] Aol o
3|4 SPSS ZZ1&l(version 7.5)S £l 4 -7AME o] L3
o AFelglon, AEET FHAZEE Kaplan-Meier ol
oJaf) AEtalar, ABE717He] vlale log rank WS o]-g-3lo]
AR AAsItent digalnte] chilsk BAolE Con 21

% ol gelgint

Table 2. Clinicopathologic Findings by VEGF Expression

VEGF expression (%)

Low High p
expression expression  value’
Deep stromal invasion p=0.01
No 63 (77.8) 18 (22.2)
Yes 20 (541) 17 (45.9)
Positive pelvic lymph node p=0.03
No 70 (75.3) 23 (24.7)
Yes 13 (52.0) 12 (48.0)
Histologic type p=0.09
Squamous cell ca. 70 (68.0) 33 (32.0)
Adenocarcinoma 10 (100)
Adenosquamous cell ca. 3 (60.0) 2 (40.0)
Mass size (cm) p=0.77
<3 cm 57 (69.5) 25 (30.5)
>3 cm 26 (72.2) 10 (27.8)
Lymphatic permeation p=0.08
No 65 (747) 22 (25.3)
Yes 18 (58.1) 13 (41.9)
Vascular invasion p=0.84
No 80 (70.2) 34 (29.9)
Yes 3 (75.0) 1 (25.0)

‘log rank test
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36‘%’(30-5%)019}“’ 315@_94 Aol7b el A} 257
Q12%), AZA Ao 31%(263%), DA Hgo] 4534
%), Lg]aL z}% A8z Go] 37(31.4%)0] tHTable 1).
2. VEGF W5iil o2 QIXtS3tel At

AZ73 59 118ed] FollA] 11164(90.7%)0l| 4] VEGF o]l

FAE Hom 114/9.3%)7F 54301t VEGF wal
o] Wl 00] 11%9.3%), 1+7} 258 (21.2%), 2+ 7} 479
(39.8%), L8la 3+9] S WOl 3Rl 35901(29.7%)°]
JtHTable 1).
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Fig. 2. Overall survival. “5-year overall survival rate.
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Fig. 3. Disease free survival. ‘5-year disease free survival rate.
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Fe AmPel BARH o on) gt Aol g
(Fig. 4, 5).
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Fig. 4. Overall survival by treatment modality. No significant
difference in survival (p=0.38). OP, operation; RT, radio-
therapy; CTx, chemotherapy
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100

Fig. 5. Disease free survival by treatment modality. No
significant difference in survival (p=0.74). OP, operation; RT,
radiotherapy; CTx, chemotherapy.
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5 —e— VEGF high expression
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207
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Fig. 6. Overall survival by VEGF expression. The 5-year
overall survival rates was 98.5% for low expression (0, +,
and ++) of VEGF and 85.6% for high expression of VEGF
(p=0.03).
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Fig. 7. Disease free survival by VEGF expression. The 5-year
disease-free survival rates was 100% for low expression (0,
+, and ++) of VEGF and 79.7% for high expression of
VEGF (p<0.001).
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Table 3. Univariate Analysis by VEGF Expression and Pro-
gnostic Factors

Syear p Syear p

OS' (%) value™ DFST (%) value

VEGF expression p=0.03 p<0.001
Low 98.5 100
High 85.6 79.7

Mass size p=0.04 p=0.01
<3cm 98.7 97.3
>3cm 85.6 86.1

Positive pelvic lymph node p=0.03 p=0.35
No 97.6 95.4
Yes 88.0 88.0

Deep stromal invasion p=0.38 p=0.83
No 94.8 949
Yes 100 91.2

Lymphatic permeation p=0.92 p=0.07
No 94.0 91.7
Yes 100.0 100.0

Vascular invasion p=0.38 p=0.22
No 95.4 94.7
Yes 100.0 75.0

‘OS: overall survival, 'log rank test "DFS:Disease free sur-
vival

Table 4. Multivariate Analysis by VEGF Expression and
Prognostic Factors

Overall Disease free

survival survival

(p value’) (p value’)
VEGF expression 0.02 0.002
Mass size 0.02 0.01
Positive pelvic lymph node 012 0.37
Deep stromal invasion 0.64 0.36
Lymphatic permeation 0.37 0.27
Vascular invasion 0.59 022

"cox regression

A 1189 T AR 79(18.3%), WA Aol 5(14.3
%olglet. ol FARES ikl AL, AAReIse] U
AS ARG UH, VEGF o] A9 w] kg A
o] Bgm(p-0001), AR VEGE Wlo] ALY wjsh
Fge) a7} 2 5&2}——501]*1 FAgH o on) gl ZH
3}tk (p<0.001, 0.02)(Table 5). FHHY Auskat 7HF 69
ael3 947l B4 5% EFol4] VEGE midg Hol

S 74A delel Aol R VEGF wile] ¥44% ofn)
Al £

O
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Table 5. Patterns of Failure

Pelvic failure Distant failure

p value’ p value”
VEGF expression 0.001 <0.001
Mass size 0.12 0.02
Positive pelvic lymph node 0.29 0.63
Deep stromal invasion 0.51 0.12
Lymphatic permeation 0.1 017
Vascular invasion 0.1 0.67
*x° test
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—— Abstract

The Expression of Vascular Endothelial Growth Factor (VEGF) is a
Highly Significant Prognostic Factor in
Stage IB Carcinoma of the Cervix

Ik Jae Lee, M.D.", Kyung Ran Park, M.D.", Jong Young Lee, M.D.", Kang Kyoo Lee, M.D.",
Ji Sun Song, M.D.", Kwang Gil Lee, M.D.", Dong Soo Cha, M.D.T, and Hyun Il Choi, M.D.T

*Department of Radiation Oncology, Pathology, TObstetrics and Gynecology
Yonsei University Wonju College of Medicine, Wonju Christian Hospital

Purpose : The aim of this study was to clarify the role of VEGF expression as an independent prognostic
factor and to identify the patients at high risk for poor prognosis in stage IB cervical cancer.

Materials and methods : A total of 118 patients with stage IB cervical cancer who had radical hysterec-
tomy and pelvic lymph node dissection were included in the study. All known high risk factors of the
patients were pathologically confirmed from the surgical specimen. Of the 118 patients, 88 patients were
treated with postoperative radiotherapy and/or chemotherapy. VEGF expression was examined using im-
munohistochemistry in formalin-fixed, paraffin-embedded specimens of post-hysterectomy surgical materials.
A semiquantitative analysis was made using a scoring system of 0, +, ++, and +++ for increasing
intensity of stain. We classified the patients with scores from 0 to ++ as low VEGF expression and the
patients with a score of +++ as high VEGF expression.

Results : Of the 118 patients, 35 patients (29.7%) showed high VEGF expression. Strong correlations were
found between the high VEGF expression and both deep stromal invasion (p=0.01) and the positive pelvic
node (p=0.03). The 5-year overall and disease-free survival rates for all 118 patients were 95.5% and
93.8%. The 5-year overall (p=0.03) and disease-free survival (p<0.001) rates were 98.5% and 100% for
low VEGF expression (0, +, and ++) and 85.5% and 79.7% for high VEGF expression, respectively.
Pelvic and distant failures for low versus high VEGF expression were 1.2% versus 17.1%, (p=0.001) and
0% versus 14.3% (0<0.001), respectively. In a Cox multivariate analysis of survival, the high VEGF
expression (p=0.02) and the bulky mass (p=0.02) were significant prognostic factors for overall survival. The
high VEGF expression (p=0.002), and bulky mass (p=0.01) demonstrated as significant prognostic indicators
for disease free survival.

Conclusion : These results showed that VEGF expression was a highly significant predictor for pelvic and
distant failure and the most significant prognostic factor of overall and disease free survival for the
patients with stage IB cervix cancer treated with radical surgery. We strongly suggest that the immuno-
histochemistry for VEGF expression be performed in a routine clinical setting in order to identify the
patients at high risk for poor prognosis in early stage cervical cancer. Furthermore, postoperative and/or
chemotherapy did not reduce the pelvic failure and distant metastasis. To improve the cure rate for the
patients with high VEGF expression in stage IB cervical cancer, antiangiogenic therapy including anti-
VEGF Ab may be a new treatment option.

Key Words : Uterine cervical cancer, Vascular endothelial growth factor, Prognostic factor
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