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Relationship Between Tumor Angiogenesis, Stage and
Prognosis in Non-Small Cell Lung Cancer

Won-Yeon Lee, M.D., Chong-Ju Kim, M.D.% Pyo-Jin Shin,
Mee-Yon Cho, M.D.,, Suk-Joong Yong, M.D., Kye-Chul Shin, M.D.

Department of" Pulmonology and Department of Pathology ',
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Department of Internal Medicine, K wandong University, Kangneung, Korea*

Background : Tumor angiogenesis is required for tumor growth and metastasis. In this study, we investigated
the correlation between the intensity of angiogenesis and stage, nodal status, histologic type, metastasis and
survival rate of non-small cell lung cancer.

Method : Formalin fixed, paraffin embedded surgical specimens of 45 patients who had surgically resected pri-
mary non-small cell lung cancers without pre or post operative adjuvant chemotherapy or radiotherapy were
examined. The microvessel count(MVC) was demonstrated by immunohistochemical staining for CD31(plate-
let endothelial cell adhesion molecule, PECAM).

Results . Microvessel counts(MVCs) in stage IA and B were higher than in stage T and II(p<<0.05).
The MVC in patients with lymph node metastasis was higher than that in patients without lymph node metas-
tasis, although the difference was not statistically significant(p>0.05). However, in adenocarcinoma, the MVC
in patients with lymph node metastasis was significantly higher than that seen in patients without lymph node
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metastasis(p<0.05). The MVC in adenocarcinoma was higher than that in squamous cell carcinoma(p<0.05).

The difference between the MVCs of adenocarcinoma

and squamous cell carcinoma was not statistically signifi-

cant in stage I and T or NO stage(p>0.05). However, in stage IIIA and IIIB or N1~3 stage, the MVC in

adenocarcinoma was higher than that in squamous cell carcinoma(p<0.05). MVC was more increased when

metastasis developed within 12 months. In the same

histologic type and stage, the duration of survival time in

patients with high MVC was shorter than in patients with low MVC, however the difference was not statistical

ly significant(p>>0.05). The survival rate in patients with high MVCs was lower than that in patients with low

MVCs(P<0.05).

Conclusion : In non-small cell lung cancer, MVC correlated relatively well with pathologic stage, nodal status

(limited in patients with adenocarcinoma), histologic type, postoperative metastasis and survival rate. Howev-

er, in the same histologic type and stage, MVC was not significantly related to the duration of survival. There-

fore the assessment of the intensity of angiogenesis in non-small cell lung cancer may be helpful in predicting

prognosis and in selecting patients for systemic adjuvant therapy of potential metastasis according to the
results. (Tuberculosis and Respiratory Diseases 2001, 50 : 557-567)

Key words : Non-small cell lung cancer, Tumor angiogenesis, Stage, Metastasis, Prognosis.
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Fig. 1. Immunohistochemical stain for CD31 of
non-small cellcarcinoma( Adenocarcino-
ma). Vascular endothelium expressed
CD31with brown color( x 100).
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Table 1. Characteristics of patients

Sex : Pathologic stage
Male 34 IA 3
Female 11 1B 17

Age(years) 59.22 £ 9.08 A 1

Cell types uB 7
Squamous 26 mMA 13

stage 1 9 mB 4

11 8 Nodal stage
il 9 NO 25
Adenocarcinoma 14 N1 8
stage [ 6 N2 11
m 8 N3 1
Adenosquamous 4

stage 1 2

I 2
Bronchioloalveclar 1
stage 1 1
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Table 2. Microvessel count according to pathologic stage and cell type(mean +standard devia-

tion)
cell type Stage I, II(n*) stagelllA, MB (n*) p-value
Adeonocarcinoma 40.75+ 6.71 (8) 55.17£13.63 (6) 0.020
Squamous 41.47 +14.67 (17) 45.63+ 8.14 (9) 0.440
Total 41.36 +13.02 (28) 50.13+£12.97 (17) 0.037

*n . number of patients

Table 3. Microvessel count according to nodal stage(mean + standard deviation)

Cell type NO(n*) N1~3(n*) p-value
Adenocarcinoma 40.75+ 6.71 (8) 55.17+13.63 (6) 0.022
Squamous 33.11+10.80 (13) 38.33+7.30 (13) 0.819
Total 42.38+13.80 (25) 47.15+13.08 (20) 0.249

*n : number of patients

Table 4. Microvessel count according to cancer cell type(mean +standard deviation)

Stage Adenocarcinoma(n*) Squamous(n*) p-value
I, I 40.75+6.71 (8) 4147 +14.67 (17) 0.897
IMA, MB 55.17+13.63 (6) 45.63+8.14 (9) 0.126
NO 40.75+6.71 (8) 43.38+16.38 (13) 0.672
N1~3 55.17+13.63 (6) 42.17+8.36 (13) 0.023
Total 46.93+12.27 (14) 42.80+£12.91 (26) 0.336

*n ! number of patients

Table 5. Microvessel count according to duration of metastasis and pathologic-stage(mean +
standard deviation)

Stage(n*) 1Zmonths(n*) 12months(n*) P value
I, 11(28) 40.56 +13.56(25) 48.00+2.65(3) >0.05
(16) 44.27 +£10.02 (9) 57.71+12.93(7) 0.034
Total(44) 41.53+12.68(34) 54.8+11.62(10) 0.005

*n : number of patients

T2t BB AR R o BAA ou= gioig
(p>0.05).
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Table 6. Survival time according to microvessel counts(MVC) in patients with same tumor

cell type and same stage(months, m

ean)

_ celltypeand same sgermon > 2L

Adenocarcinoma Squamous

ow MVC(®*)  high MVC(n*)  low MVC(n*)  high MVC(n*)
Stage 1, II " 60.50(4) 024 se73n)  287UD)]
Stage Il 25.50(2) 12.50(4)* 77.33(3) 35.80(5)*

o oweser
*n : number of patients 'P value <0.05
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Fig. 2. Survival curve according to microvessel
count.(P=0.025)
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