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Correlations of Oral Tongue Cancer Invasion with
Matrix Metalloproteinases(MMPs) and
Vascular Endothelial Growth Factor(VEGF) Expression™
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Purpose ' In oral tongue cancer, the degree of tumor invasion has a significant effect on the prognosis. We
hypothesized that the destruction of extracelluar matrix and neovascularization are related to tumor infiltration
mechanism. By studying the the tissues of early stage oral tongue cancer patients, we are intend to clarify the
invasion related factors in oral tongue cancer.

Material and Methods : To demonstrate the invasion process in early T-stage oral tongue cancer, the ex-
pressions of extracellular matrix destruction related molecules (MMP2, MMP9) and neovascularization related
molecule (VEGF) were observed by immunohistochemical study. Also, immunohistochemical staining of CD31
was done for quantification of neovascularization. With the experiment showed above, we analyzed relationship
between expression of each substances and tumor invasion depth, tumor free survival rates and cervical lymph
node metastasis rate in early T-stage oral tongue cancer.

Results : The expression rates of MMP2, MMP9, VEGF in 38 early oral cancer patients were 52.6%, 78.9%
52.6%, respectively. Significant correlation was found between the VEGF expression and microvessel density
showed by CD31 immunohistochemical staining (p<0.001). VEGF expressions were significantly related with
tumor invasion depth (p=0.002). The tumor free survival rate of those patients with VEGF-positive tumors was
significantly poorer than in those with VEGF-negative tumors (p=0.019).

Conclusion : This results indicate that VEGF is a useful marker for predicting the tumor invasion in patients
with early tongue cancer and could be used as a beneficial factors in defining operative field and prognosis.

KEY WORDS : Oral tongue carcinoma - Tumor thickness - VEGF - MMPs.
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Table 1. Clinicopatological profiles and immunohistochemical expression of VEGF, CD31, MMP2 and MMP? in 38 early oral fongue

cancers

Case Gender Age (yrs) TNM Grade  Depth(mm) VEGF MVD(CD31) MMP2 MMP9
1 F 54 TINOMO Gl 12 + 15 0 ++
2 M 48 T2NOMO (€] 7 + 17 0 +
3 F 50 T2NOMO Gl 14 + 24 + +
4 F 59 T2NOMO G2 20 + 19 + +
5 F 65 T2N2MO Gl 20 + 22 + +
6 F 67 T2NTMO G2 18 ++ 28 0 +
7 F 64 T2NTMO Gl 18 ++ 25 0 +
8 F 69 TINOMO G3 10 ++ 22 0 0
9 M 53 T2N2MO G2 10 + 16 0 0

10 M 48 T2NOMO G2 5 ++ 27 + 0
11 F 61 T2N2MO G2 17 + 14 + 0
12 M 61 T2NTMO Gl 25 + 21 + 0
13 M 63 T2NOMO Gl 10 + 19 + +
14 M 33 TINOMO G3 10 + 13 0 +
15 M 45 TINOMO Gl 4 + 17 0 0
16 F 40 T2NOMO Gl 7 ++ 29 0 +
17 M 62 T2N2MO G2 10 + 11 + +
18 M 40 TTNOMO G3 3 ++ 18 0 +
19 M 56 T2NTMO Gl 9 + 15 + +
20 F 51 T2NOMO G3 15 + 16 0 ++
21 M 57 T2NOMO G3 14 0 20 + +
22 F 59 TINOMO Gl 10 0 10 + ++
23 F 45 T2NOMO Gl 10 0 Q + +
24 M 46 TINOMO Gl 1 0 7 0 0
25 M 53 T2NTMO G2 12 0] 12 ++ 0
26 M 60 TINOMO Gl 5 0 8 + +
27 M 53 TINOMO Gl 1 0 19 0 +
28 M 70 TINOMO G2 2 0 7 0 +
29 M 74 TINOMO Gl 7 0 17 0 ++
30 M 57 TINOMO G2 1 0 16 + +
31 M 50 T2NOMO Gl 13 0 22 0 +
32 F 63 T2NTMO Gl 13 0 14 + ++
33 M 52 T2N2MO Gl 11 0 10 0 +
34 M 45 T2NOMO Gl 4 0 9 0 +
35 F 40 T2NTMO Gl 8 0 8 + ++
36 M 47 T2NOMO G3 7 0 11 + ++
37 F 55 T2NOMO G1 1 0 12 + +
38 M 53 TINOMO Gl 6 0 10 + ++
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Fig. 2. N-stage and depth. There was statistically significant diffe-
rence in the tumor invasion depth between node positive
(invasion depth=14.2%5,25mm) and node negative (in-
vasion depth=7.615.05mm) groups (+ : p=0.007).

R i ¢ i
Fig. 1. The expression of (A) MMP-2, (B) MMP-9, (C) VEGF and (D) CD31 in squarous carcinoma of the oral tongue. intense cyto-
plasmic immunureactivity of (A) MMP-2, (B) MMP-9 and (C) VEGF showed in carcinoma cells infilirating the surrounding normait
fissue. Endothelial cells are heavily stained with CD34. (D) demonstrate high micro vessel density area, (E) demonstrate low
micro vessel density area.
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Fig. 3. Depth according to MMP2, MMP9 and VEGF. A : There was no statistically significant difference in the tumor invasion depth
between MMP-2 positive and negative groups. B : There was no statistically significant difference in the tumor invasion depth
between MMP-9 positive and negative groups. C : VEGF expressing group showed significantly increased fumor invasion
depth (= : p=0.002, VEGF(+)=12.2+5.97mm vs VEGF (—)=7+4.62mm).,
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Fig. 4. Correlation of VEGF expression with microvessel density. A, B : Increase in microvessel density was observed in the intense
VEGF staining fumor area(same cut slide). C : Microvessel density according to VEGF expression. Microvessel density wos

significantly higher in positive VEGF tumor group compare to the negative VEGF tumor group (VEGF(+)=19.3+£5.21 vs
VEGF(—)=12.3:4.66, * : p<0.01).
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