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Table 1. Clinicopathologic Characteristics

Patients No. (%)

Histologic type

Squamous cell carcinoma 103 (87.3)

Adenocarcinoma 10 ( 85)

Adenosquamous cell carcinoma 5 (42
Treatment modality

OP alone 30 (25.4)

OP+RT 25 (212)

OP+CTx 46 (38.9)

OP+CTx+RT 17 (144)
Mass size (cm)

<3em 82 (69.5)

23cm 36 (30.5)
Positive pelvic lymph node

No 93 (78.8)

Yes 25 (212)
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 (93)

+ 25 (21.2)

++ 47 (39.8)

+++ 35 (29.7)
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(A) 0 (Low)

B) + (Low)

€) ++ (Low)

(D) +++ (High)

Fig. 1. Immunohistochemial stain of VEGF. A) 0, B) weak positive (+), C) moderate
positive (++), and D) strong positive (+++), O~++:Low expression, +++ :high
expression (ABC', x200), "ABC, avidin-biotin complex method
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Table 2. Clinicopathologic Findings by VEGF Expression

VEGF expression (%)

Low High 14
expression expression value”
Deep stromal invasion p=0.01
No 63 (778) 18 (22.2)
Yes 20 (541) 17 (45.9)
Positive pelvic lymph node p=0.03
No 70 (753) 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 (722) 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 (29.8)
Yes 3 (75.0) 1 (25.0)

"log rank test



Ol 21 721 - &J| 1B ANSFRL0UA H2UTIMZE

Agrol] thslo] ke ofl Foko] =7]7} 3 cmo]49l #Apr}
367(305%)019 HZA Ao|r} YW 3R} 259
(212%), Y=A Afo] 31%(263%), EAA Zgo] 4734
%), L) 3 A-g7E AR Fol 374(31.4%)0] A cKTable 1).

2. VEGF W8in} O|$QIRIEnle] Azt

273 18] FollA 11141(90.7%) 4 VEGF o]
FE Bom 116193%)71 SAol3ict VEGF 48 7%
o] wlehA& 0o] 11%(9.3%), 1+7} 258 (21.2%), 2+7} 479
(39.8%), 2|3 3+9] aUHS Hol A= 3504(29.7%)0]
9tHi(Table 1).

71E9 dFAAEE ¢ Fko Z7], v J=ZA
Ao, A-F7F ARAE, UZA Ag, Al F&3 VEGF
W FAPAE B%E wl AFT BEATHE (= 001)0]
2 Wit kg A=A Hel©0.03)7F & =, VEGF 1t
g B 3t SARH R FofstA wdcHTable 2).

1000 ny , .
1 95.5%
80
= ]
2 60
o
©
2 .
s 40
3 J
»
20
0 T T T T M T T T A
0 20 40 60 80 100 120

Time (months)

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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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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Fig. 5 Disease free survival by treatment modality. No
significant difference in survival (p=0.74). OP, operation; KT,
radiotherapy; CTx, chemotherapy.
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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

0S* (%) value' DFS' (%) 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 98.7 973
>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 94.9
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 95.4 947
Yes 100.0 75.0

*0S: 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 0.12 0.37
Deep stromal invasion 0.64 0.36
Lymphatic permeation 0.37 0.27
Vascular invasion 0.59 022

"cox regression
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Zoke a7t 2 RSN FAFHE v A St
31 thp<0.001, 0.02)(Table 5). FHhH AU3A 795 6,
agja 9AFHe] A 5% EFel4 VEGF i Hof
F 714 ¥ele] Age] BT VEGF o] &5 9|
A E3kt
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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 0.17
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.?, and Hyun Il Choi, M.D."

*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 (0<0.001) rates were 98.5% and 100% for
low VEGF expression (0, +, and ++) and 855% 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% (p<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 1B 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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