ol RBILMRER ®I3E o
KSCP, Vol 13, No. 2, June, 1997

AA A} ghake] ol foll 2] Foke
WA o] AL ol ofol] gl o7

SOkt ojaoye} oo o efaiel g
BT AEX - HUZE . UMe - B3
= Abstract =

Tumor Angiogenesis as a Prognostic Assay for
Patients with Colerectal Carcinoma

Moon Soo Hyun, M.D., Hong Jo Choi, M.D., Ghap Joong Jung, M.D.
Sang Seoon Kim, M.D. and Sook Hee Hong, M.D.*

Departmenis of Surgery and *Pathology, Dong-A University
College of Medicine, Pusan, Korea

The growth and maintenance of solid tumors are dependent on new capillary ingrowth:
a process called “angiogenesis.” Thus, after a new tumor has attained a small size of a few
millimeters in diameter(about 10" cells), further expansion of the tumor-cell population re-
quires the induction of new capillary blood vessels. These new vessels also increase the
opportunity for hematogenous or Ivmph node metastasis. Thus this study was designed
to examine the microvessel count at the invasive margin in colorectal carcinoma to de-
termine how angiogenesis correlates with clinicopathologic factors and prognosis. Paraffin-
embedded tissues from 127 patients with primary colorectal carcinomas that had been
completely removed were retrieved and analyzed for angiogenesis. Vessels were immunos-
tained with anti-factor VIII polyclonal antibody, and areas with the most discrete microvessels
were counted in a 200 field, which were defined as angiogenesis score(AS).

The mean AS for anti-factor VIII antibody in this study was 55+ 08; therefore, cases
were classified into two subgroups: AS high group(n=67), for which AS was greater than
35 and AS low group(n=60), for which AS was equal to 55 or less. There were no sig-
nificant intergroup difference regarding sex ratio, histologic grade, depth of invasion, or
lymphatic invasion. AS was, however, significantly related to tumor size, venous invasion,
lymph node metastasis, and liver metastasis(P=0.000, F=0.001, P=0.021, and P=0.004,
respectively). The incidence of high AS group in Astler-Coller D was significatly greater
than that in Astler-Coller A and B, and Astler-Coller C(P < 0.05, respectively). The recur-
rence rate in high AS group was 32.0%, which was, though statistically insignificant, higher
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than that in low AS group(17.2%). The 3 year survival rates of high AS group were signif-
icantly (P=0.004 both for overall cases and curatively-resected ones) worse than those of

low AS group.

This study suggests that the growth of colorectal carcinoma is dependent on ingrowth
of new blood vessels, and that angiogenesis assessed by the microvessel count using im-
munohistochemical staing is an important predictor of tumor behavior and may identify
patients at higher risk for recurrence and early death,
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Fig. L. Immunohistochemical staining for factor Vill-related antigen{FERA) in cancer tissue of the

colorectum. Double arrows point o a higher vascular spot at a marginal clevation and a

downward slope toward a cancerous ulceration in the colorectal tumor(original magnification »
1000).

Fig. 2. Immunohistochemical staining for factor VI-related antigen(FERA) in cancer tissue of the color-
cctum. Microvessels are represented by brown capillaries or small clusters, which stand out

sharply from other tissue. The arrows point o a few representative capillaries(original mag-
nification > 200),
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Table 1. Clinicopathologic factors and angiogenesis score

Angiogenesis score

— P
High(n=67) Low{n=6()
Mean age + SDiyrs) 56.23+11.65 5605+ 12.61 0,930
Sex
Male i6 37 0.366
Female 31 23
Tumor size{cm) 480+ L1.63 TO3+ 1.84 0,000
Histologic grade
Well 51 i7 0121
Moderate 13 13
Poor 2 5
Mucinous 1 ]
Depth of invasion
=TI 4 1 0.455
T2 9 9
=T3 54 Al
Lymphatic involvement
MNegative 47 34 0.115
Positive 20 26
Yenous involvement
Megative 3 29 0.001
Positive 5 a0
Lymph node metastasis
Negative 40 20 0021
Positive 3l 16
Liver metastasis
Negative 60 48 0.004
Positive 2 11

SD=standard deviation
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Fig. 3. Angiogenesis density and Astler-Coller staging.
Astler-Coller D discase showed a significanily
greater incidence of high AS(77%) than either
Astler-Coller A and B, or C disease(35%, 50%,
P<_0.05).

28 A =2 AE JebA chP=0.002).
4) WRAY UTO THLDle] BHAH|

1276l 114ollell = 223 23l 40
Al Eo] Hok H2AEL o]52 H4) HF wal
A4 ATE JEez 2 g 2] e
AdTes EFelo] o]l5 #+ Aolo s m
Ak 591e] 2pelE R sled cHTable 3). s
3t WA A el A 506F 160l 2 32.0% e
Az ATl 64ellE 1ol 2 172% 24
ol& FaAtelell 2 AubE-L AL 26 zpo]7h
et AT feo4de gldohP-0.06). g
It el M 2le)w 3wl @Al alEol| 4] Wy
4 Heo| A9l 7}, #H aglm Zollzeo] Helr}
160l F 100 &2 62.5% o] whm =] =gk Aot
ofl Hi= 11ellF dod] 36.4% 2.4 51 )41 A0 F0f] 4]
HEA Holof 93} AutFe] Hekor) £4 87
w2 el w2 A e ol P=0.06).

Table 2. Liver metastasis and clinicopathologic factors

Liver metastasis

Negative(n=114) Positive(n=13)
Tumor size + SD{cm) 570+ 2.02 761+ 1.02 0L000
Depth of invasion
<TI 5 0 0.303
T2 17 1
=T3 02 12
Lymphatic invasion
Negative 77 4 0014
Positive 37 )
Venous invasion
Negative 90 3 0,000
Positive 24 10
Lymph node metastasis
MNegative 56 1] 0,001
Positive 58 13
AS 53.14 +24.50 75761533 0.002

SD=standard deviation
AS=angiogenesis score
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Table 3. Recurrent cases after curative resection in rela-
tion 1o angiogenesis density

Rate of

AS density recurrence(%) Location
Liver(1/11)
Local(f11)
=55 17.2(11/64) Peritoneumi 1/ 11)
Bone(2/11)
Lumg(1/11)
> 55 32.0016/50) Liver(&/16)
Local{3/16)
Peritoneum( 3/ 16)
Lung(2/16)
AS=angiogenesis score
100 —
{%]j "'?-? e e
33 .':.n. ) E—
o
% EL‘I D
5 —AS low
0 O —AS high
20!
!
!
0 5 10 15 20 25 30 35 40 45 50 55

Months after surgery

Fig. 4. Cumulative 36-month survival rate in the patient
with colorectal carcinoma. There is statistical dif-
ference between AS low and AS high group.
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Fig. 5. Cumulative 36-month survival rate in patients
with colorectal carcinoma after curative resection.
There was statistical difference betweenAS low
and AS high group.
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