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Implication of Angiogenesis and Expression of VEGF
in Follicular Thyroid Tumor

Ki Sun Ryu, M.D., Euy Young Soh, M.D.,
Hyunee Yim, M.D.,** Myung Wook Kim, M.D.

Department of Surgery and Pathology,** Ajou University School of Medicine,
Suwon, Korea

Tumor growth and metastasis depends on angiogenesis. Vascular endothelial growth factor
(VEGF) is a potent mitogen for vascular endothelial cells in vitro and promotes neoangiogenesis
in vivo.

Objective : Follicular thyroid cancers(FTC) are a vascular tumor and traditionally metastasize
via blood vessels. Likely other cancers, angiogenesis may play a important role in FIC. We,
therefore, investigated the expression of VEGF and microvascular density by immunohist-
ochemistry in FTC and follicular adenoma(FA).

Materials and Methods : Findings of immunohistochemical stainings for VEGF and CD31
were measured by grading scale from +1 to 4+4(strongest) and by counting the stained
microvessels in 14 FTCs and 14 FAs.

Results : 1) Expression of VEGF. a) FTCs have stronger expression than FAs in areas of
tumor adjacent to capsule(mean+SD : 3.240.9 vs 2.0+0.9, p<0.01) and in central area(2.3+
0.7 vs 1.3+0.6, p<0.01). b) The VEGF expression of capsular area in FTCs are higher than
that of central area(p<{0.05). 2) Microvascular density by CD31. a) FTCs have more mi-
crovessels than FAs in areas of adjacent to capsule(78.9+27.3 vs 38.7+15.6, p<0.01) and in
central area(75.5+23.3 vs 27.8+10.7, p<0.01). b) In FTCs, the number of microvesscls of
capsular area are more than that of central tumor area, but not significant statistically(p,> 0.05).

Conclusion : The higher expression of VEGF and microvascular density in FTC suggests
angiogenesis plays an important role in progression of FTC.

KEY WORD : Angiogenesis - Vascular. endothelial growth factor(VEGF) - Follicular thyroid
cancer CD31 - Immunohistochemistry.
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Table 1. Results of the VEGF expression by grading sca-
lel 1+ to 4+ (strongest)]

Area Type Mean+SD P value

Central area FTC* 23407  <0.01
of tumor mass ~ FA** 1.3+0.6

Capsular area FTC 32409  <0.01
of tumor FA 2.0+09

Follicular thyroid ~ Central area 23407 <0.05
cancer Capsular area  3.2+0.9

*FTC=Follicular Thyroid Cancer
**FA=Follicular Adenoma

Fig. 1. The expression VEGF of follicular thyroid cancer(FTC)

o A EHrE X FLF(78.9427 3]0 ALY
A1%(38.7+15.6) 20 E3¥Hp<0.01). 3) 34l
oM n A AFE FBIA Y BHo] FYF
A B R gekot BAA oo)e gATHp>0.05).
ol’fel ZHUER MAEH AEE AZPIFTET o
FAeA ggkom Bg2A st FAF-AEG 23T

At
=

=

AgERRge Mot B4, A4 93 2 37 A4
3 2e BAAQ A2 B eohte £ A2 A

Table 2. Results of microvascular density by stained mi-
crovascular counts of CD31

Area Type Mean+SD P value
Central area FTC 7554233 <001
of tumor mass  FA 27.8+10.7
Capsular area FTC 789+273 <001
of tumor FA 38.7+15.6
Follicular thyroid ~ Central area  75.5+23.3 >0.05
cancer Capsular area 78.9127.3

is higher than that of follicular adenoma(FA), respectatively in

capsular and central areas of tumor. The expression of capsular area of FTC is higher than that of central areas(X

200).
FTC-m : central area of follicular thyroid cancer
FA-m : central area of follicular adenoma

FTC-c : capsular area of follicular thyroid cancer
FA-c : capsular area of follicular adenoma
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Fig. 2. Microvascular densities by expression of CD31 in FTC is higher than that of FA, respectatively in capsular and cen-
tral areas of tumor. The expression of capsular area of FTC is higher than that of central areas(X 200).
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