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ABSTRACT

Background: Angiogenesis is essential for tumor growth and metastasis. Vascular endothelial growth factor
(VEGF), also known as vascular permeability factor (VPF), is an angiogenic factor that plays important roles
in tumor growth. Angiogenesis studies on VEGF deal with various types of malignant tumors, but little is
known about the role or significance of VEGF in human thyroid neoplasms. Therefore, this study was
performed to determine whether the VEGF expression in different histological types of thyroid tumors is
altered and to see if there was a relationship between the expression of VEGF and either metastasis or the
invasiveness of thyroid carcinomas.

Methods: Forty-two cases that underwent thyroidectomy at Kosin Medical Center, between March, 1999 and
February, 2000, were included in this study. Of the 42 cases, 27 were malignant (26 papillary carcinoma, 1
Hiirthle cell carcinoma) and 15 were benign lesions. The expression of VEGF was determined by
immunohistochemistry using paraffin embedded thyroid tissue blocks, and was quantified as negative (absent),
+(1~24%), ++ (25~49%), +++ (50~74%) and ++++ (=75%), according to the extent of positive cells.

Results: VEGF was stained with red-brown colored granules in the cytoplasm of the thyroid tumor
epithelium and was expressed in 27 of the 42 cases (+ 1, ++ 8, +++5, ++++ 13). Most malignant tumors (24
of 27 cases) were stained with VEGF, but only 3 of the 15 benign tumors cases were stained (P <0.001). When
the VEGF expression was divided into ++ or below and +++ or above groups, the expression of VEGF was
much more extensive in the malignant than benign tumors (P <0.001). Of the 27 malignant tumors cases,
lymph node metastasis and/or invasion was noted in 13. VEGF expression was more extensive in malignant
tumors with lymph node metastasis and/or invasion than in those without (P <0.001).

Conclusion: In this study, the rate and extent of VEGF expression were greater in the malignant than the
benign thyroid tumors, and also the extent of VEGF expression was the extent of VEGF greater in the
malignant tumors with lymph node metastasis and/or invasion than those without (J Kor Soc Endocrinol 20:134
~141, 2005).
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Fig. 1. Immunohistochemical staining for vascular endothelial growth factor (VEGF) in thyroid tumors

A: Negative control of VEGF staining (X200).

B: Papillary carcinoma, weakly positive (+) immunoreactivity of VEGF staining was observed (X200).

C: Strong positive (++++) immunoreactivity was observed in the cytoplasm of papillary carcinoma epithelial cell (X200).

Table 1. Expression of Vascular Endothelial Growth Factor (VEGF) in the Thyroid Tumors

Extent of staining

Pathology - N o T s Total
Benign tumor 15
Adenomatous hyperplasia 3 0 0 0 0
Nodular goiter 4 0 0 1 0 5
Hashimoto’s thyroiditis 1 0 0 0 0 1
Follicular adenoma 4 0 2 0 0 6
Malignant tumor 27
Papillary carcinoma 3 1 6 4 12 26
Hiirthle cell carcinoma 0 0 1 1
Pk §-7RIE 234, Hiirthle Xﬂ.‘-j_?.} ez 25
18 24l VEGFEES H3irk whle] A Aol
16 AR 3ol T 4+ 20]], +4+ 10flo]9la, SPYFRE 240l F
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0 " rolst  wes0|AF 276l] F ++0l8}7} 100, +++0]4o] 176131, APFRL:
VEGF staining extent 1504] T ++ol3Prl 144, +++olido] 162 opAdFto] oF
AEN vl 2| IA A A=A (P < 0.001) (Fig
Fig. 2. Difference of expression of VEGF between benign 2).
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2 I
1. VEGFQ| gfsiQkAt

VEGFE F2 FAE] AZA ellA] 7o) 3]
Jo g AlE|glon] Jale] ZAEe Felel wgl vleksis]
t} & 424 F 274014 VEGF7} W=l okdZak
& oAxA AF 24|, AAA FAAF 192 BT 3elol|A],

2. MBAUM Fo| ¥ FIZF Fg R0l
ME VEGFO| &l oAl
opyFollA] Bl Aok 9] ZAol Aol U
B9 276 F 13619051 o] 5 3ol A=A Aol 4l
1= 9] 2Ao] A, 6ol Aolel Aol BF ek
VEGFS] ¥ A Aol el 9Igldl 140l F 24
2 36l + 16l ++ 50|, +++ 3ol ++++ 20llgiow], Mo}

Aol AW 134l T 548 A= Ko, ++ 14,

- 136 -



— HF7 2] 390 7 Zokol|A] Vascular Endothelial Growth Factor (VEGF) Bl 2] o]e] —

Case
number

VEGF staining extent

Onone
metastasis

invasion

M both

Fig. 3. Expression of VEGF according to metastasis and/ or invasion in the thyroid tumor
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Fig. 4. VEGF overexpression in the thyroid malignancies
between metastasis or invasion and those without

+++ 1o], ++++ 11190} (Fig. 3).
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