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Correlation between Angiogenesis and Prognosis in
Patients with Advanced Gastric Cancer

Hyeon Geun Cho, M.D., Chae Yoon Chon, M.D., Hoguen Kim, M.D.,* Jun Pyo Chung, M.D,,
Hyo Jin Park, M.D., Kwan Sik Lee, M.D.,, In Suh Park, M.D. and Seung Kook Sohn, M.D.**

Department of Internal Medicine, Pathology™ and General Surgery**
Yonsei University College of Medicine, Seoul, Korea

Background/Aims: It has been demonstrated that several solid tumors are angiogenesis-dependent
in their growth and metastasis. The purpose of the study is to investigate the correlation between
tumor angiogenic activity and clinicopathologic factors, and to evaluate the availability of angio-
genic activity as an independent prognostic factor in patients with advanced gastric carcinoma.
Methods: One hundred and fifty-seven patients with advanced gastric carcinoma who underwent
curative radical surgery in Yonsei University, Yong-Dong Severance Hospital from Jan. 1986
through Dec. 1989 were studied retrospectively. The most representative section having the
invasive component of the tumor by hematoxylin and eosin stain were stained with monoclonal
antibody against factor VIII-related antigen. Results: Of 157 patients, the mean survival duration
was 55.6 months and the mean microvessel count was 78.1/field(200 times of magnification). The
microvessel count increased with AJCC tumor stage(p=0.0165) by univariate analysis. Clinico-
pathologic factors independently related to microvessel count were AJCC tumor stage(p=0.0041)
and the location of tumor(p=0.0429), but clinicopathologic factors including histologic type, gross
morphology, size, age and sex were not independently related to microvessel count. The prognosis
of the group of which microvessel count more than 78/field was significantly worse than that of
the group for which microvessel count was 78/field or less(p=0.0232). Clinicopathologic factors
independently related to the survival were AJCC tumor stage(Ib vs. IIIb, p=0.0017) and microves-
sel count(<78 vs. >78, p=0.0281) but presence of chemotherapy and other clinicopathologic
factors were not independently related to the survival. Conclusions: The number of microvessel
showed positive correlation with tumor stages in patients with advanced gastric carcinoma who
underwent curative radical surgery. The number of microvessel may be an independent available
prognostic factor. (Korean J Gastroenterol 1996; 28:502 - 512)
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812 Tris-HC! buffer(DAKO Corporation, Car- 124 31Y7R & 7|0 2 AEAARE T FF
pinteria, CA, USA)ol] 1:402.% 3]4}s}o] 1587+ 3 Bo] 7158 ASolle WHIIFA e 9zl 2T
28+l Link antibody(LSAB Kit)& 22| $]ol| 5 235731—4%}0] B8t BSolle FERPAA] A A
B2y BXE & streptavidine®} Tris/HCl  buffer 5 E3slo] A} 2193kt e] vlv)e) Fokul
(LSAB King 60:12 3l4stol 4¥7h 3xolslch, D94 AE U $HE0) FUninaa AL Ao
SISACHAS €i7hE ZAA717] Ao AFATE Q) WA, Test HOE Fol9E AFH0H,
A] enhancer(Biomeda Corporation, Foster, CA, Zokuld Aol oJgkg vlX]= QAAEE v 1
USA) Ae] ¥ LA AEC chromogen(3- v B EHog A AEEA A AEE
Amino-9-ethyicarbazole)(DAKO Corporation, Carpin- I FFuAHPA Ax e dIF foiAdL
teria, CA, USA)E ZA| 9ol 1087+ A3 % Log-rank ¥} o] §3}3laL, AEEN & vx=

hematoxylin© 2 thZA A& AWsigich. Gajel 4 Ak Y HARRYS ol Beiel Ak
B4 S0l 10X immunoassay buffer(Bio-

meda Corporation, Foster, CA, USA)E AH&3}9io | }
o, ﬂ—zlﬁ—cb 40CZ 3k
3) HAIEE 1. CHAMERIQ| QAN =X
3hate] oAy EA ol digk A x| 4] gl 21 ldiate] HE oAy 53.94190%, Whdul
9] SjAr) 7F ZAAH ZF 2ot Yul 4o] Foky) 1.7:10]9) o, Bi7])E b 184d)(11.5%), 11 3943](24.8
I vl o1 AAMEol|A] Ao g o Mg n|QE %), 1lla 62¢1](39.5%), 1Ib 3841(24.2%)%]ch. A}
o] 7} wre- B9 & A ui-&(40n or 100uH)2] &n Zhe] H FHWAZ|ZEL 3. 7MYl oF A
73 Alokoll A o} 27 9] A7} Eofgt ¥ o K9 - 5700(36.3%), HE 624l(39.5%), 3 Erlsol
2 2004H(0.785 mm’ per field) Alokelld] vl 38ad](24.2%)51 20, HF AWEZIZHE 55678 o]
% ZAs A chTable 1). ZHADPH AEE FoF FHHoll4
4) BAIME| 7v AskdchFig. 1)

EAR A2 IBM-PCE o] &3t SAS(Statistical An-
alysis System; SAS Institute Inc., Cary, NC, USA):L
Zadg Agslgeh tstabe] FA AL 1994 ol-gsize] B vlAEdE 2000 Alofel]A]

2. ZYYEHM0| FES DiXls 2R}

Table 1. Demographlc Characteristics

Variables Category Alive Dead To[al
Age(years) Range 24 O 88 5

Mean 539

Sex Male 100

Female 57

Stage

Ib T2NOMO 16 2 18

¢ T2NIMO, T3NOMO 26 13 39

Ila T3NIMO, T2N2MO 40 22 62

I1Ib T3N2MO 18 20 38
Survival duration(months) Mean +SE 55.6+2.6

Follow-up duration(months) MeantSD 43.7+33.6
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Fig. 1. Immunohistochemical staining for F-VIII RAg in
tissue(X40: A, x100: B) of a patient with gastric
cancer stage ITla. Microvessels are represented by
brown clusters which stand out sharply from other
tissue, and most frequent at the margins of
carcinoma(M, normal muscle layer, P; periphery
of tumor, C; center of tumor).

78.11+29.024~180)7H31o.n, W7 wlq g
Ib 66.0+£20.571, 11 72.9428.27), Iila 77.9428.47),
LIb 89.4+31.470(p=0.0165)% Ibe} b7l G213}
Z}ol7b dedcHTable 2).

chig BT ulAERE s Y goln
(p=0.013), L4 Ho|H X (p=0.0078), Fk2] Borr-
mann type(Ill ZE= IV vs. 1 25 11 p=0.0004) Sol|
a2l Zpelzh ARk, ME B8 (p=0.29), £k
AXp=0.14), Fk =AW ) A7 FF=52
em, >5 vs. <5 p=0.72), AH (=40 vs. <40 p=
0.76) Bl A*H(p=0.21) Foll mWakd= 2ol7t glsich
(Table 3).

Al o] SRHog ks ux: Qxly
= W77} AP S vs. Ib p=0.0041), Fko]
AA e Aol X B+E vlAgAsT) @y
oK p=0.0429), H|EE-3}%(p=0.3337), Borrmann
type(lIl 524 IV vs. 1 BE 11 p=0.0996), FEoke] =1
Z1bg 7) A7 HF=52em, >5 vs. <5 p=0.5103),
AE (=40 vs. <40 p=0.8916) W A4(p=0.1939) 7
ol F2J& xtol= giitHTable 4).

3. SAYUHHMY MER

w7l 5 WESLS b 87.5%, 11 67.5%, Illa
60.7%, 11Ib 24.4%(p=0.0001)%).2.%(Fig. 2), AF v
AERE 7IFo8 HELS vl 2 Ax) o)y
"7} 78700]311 Foll4 787K} B Foll u
f odlF7} sl rhp=0.0232)(Fig. 3).

ofl %ol YA o2 ofgkg vjX& AxtE: ¥y
7} ZSEFE(Ib vs. Ib p=0.0017), v a7}
7870 Hob g FollA ot Beksldap-=

Table 2. Microvessel Count(200 fold) in Relation to Histologic Stage

Stage No. of cases Microvessel count(Mean *+ SD) p value
Ib 18 66.0 + 20.5*
II 39 729 * 282
IIla 62 779 + 284
IIIb 38 89.4 = 314+ 0.0165
Total 157 78.1 £ 290

*: Ib vs. IIIb: p<0.05
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Table 3. Microvessel Count in Relation to Clinicopathologic Factors by Univariate Analysis

Variables No. of cases Microvessel count(Mean *SD) p value
T stage

T2 29 66.1 = 23.3

T3 128 80.8 £ 296 0.013
N stage

NO 48 733 * 26.2*

N1 69 743 + 282*

N2 40 90.3 = 30.8 0.0078
Cell type

Differentiated 30 73.1 £ 282

Undifferentiated 127 792 + 292 0.29
Borrmann type

Iorll 21 635 *+ 165

IIl or IV 136 80.3 £ 299 0.0004
Location

Antrum 93 75.1 + 254

Body or Fundus 64 824 + 333 0.14
Size#

<5 93 773 £ 28.0

> 5 64 79.0 £ 305 0.72
Age

< 40 22 76.4 * 302

= 40 135 784 + 289 0.76
Sex

Male 100 799 + 274

Female 57 749 * 31.7 0.21

*: p<0.05 as compared with N2
#: cm in longest diameter: Mean=SD = 52 + 2.5c¢m

Table 4. Factors Affecting Angiogenesis Determined by Multiple Durmnmy Regression Analysis(r2=0. 1283)

Variables Category Coefficient p value
Stage II vs. Ib 8.391485 0.2999

Ilfa vs. Ib 11.381571 0.1431

[Ib vs. Ib 24.900530 0.0041
Cell type Undiff. vs. diff. 5.739777 0.3337
Borrmann type IITor IV vs. I or 11 11.646815 0.0996
Location Body or Fundus vs. Antrum 9.487944 0.0429
Size(cm) >5 vs. <5 —3.217588 0.5103
Age(years) =40 vs. <40 —0.896178 0.8919

Sex Male vs. Female 6.298196 0.1937
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Fig. 2. Survival rate in relation to stage.
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Fig. 3. Survival rate in relation to microvessel count.

Table 5. Risk Factors Affecting Overall Survival Rate Determined by Cox’s Proportional Hazards Model
Variables Category p value Risk Ratio
Stage IT vs. Ib 0.0891 3.848

Hla vs. Ib 0.0634 4.233
Iib vs. Ib 0.0017 11.527
Cell type Undiff. vs. diff. 0.4385 1.311
Borrmann type Il or IV vs. I or 11 0.4900 0.744
Location Body or Fundus vs. Antrum 0.6573 0.876
Size(cm) >5 vs. <35 0.3049 1.346
Age(years) =40 vs. <40 0.3621 0.730
Sex Male vs. Female 0.2003 0.686
Chemotherapy Yes vs. No 0.9331 1.027
Microvessel >79 vs. <78 0.0281 1.963
0.0281), A|FE3}%(p=0.4385), Borrmann type(IIl
wE IV ovs. I =5 I p=04900), Foko] X il &t
(p=0.6537), F¥2) 2710 70 BAH Hd=5.2cm,
>5 vs. <5 p=0.3049), H&E(=40 vs. <40 p= s AL wjel, Y73, gute] ubd o)A AHAF
0.3621), AH(p= 02003), 1|z ¥PFay oF A Aelq ddeoz vehht, dxiA ek,
(p=0.933D)% §91% Zel7t RAgAeHTable 5). TGS A 2L HA AFelE vehdet®
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A JAAEE AP 157419 P4 =3
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