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Clinical Significance of MMP-2, MMP-9 and HIF-1 @
Expression in Thyroid Micropapillary Cancer

Jae Young Choi, M.D., Ja Seong Bae, M.D., Young Ae Kim, M.S.l,
Eun Deok Chang, M.D.’, Hang Joo Cho, M.D., Ki Hwan Kim, M.D.,
Chang Hyeok Ahn, M.D., Woo Chan Park, M.D., Jeong Soo Kim, M.D.

Department of Surgery, 'Clinical Research Laboratory, “Department of Pathology,
Uijeongbu St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Uijeongbu, Korea

Purpose: Papillary Thyroid Microcarcinoma (PTMC) is rapidly increasing due to increased interests in the public
health care system and improvements in ultrasonographic instruments and fine-needle-aspiration technique. The
aim of this study is to investigate relationships between clinicopathologic features and molecular markers of PTMC
and to help in developing therapeutic strategies in PTMC.

Methods: Tissue samples from patients with 38 PTMC and 21 benign thyroid tumors that were operated on
from Jan. 2006 to Nov. 2008 were used to make microarrays and immunohistochemical staining for ER- @, E-CD,
VEGF, MMP-2, MMP-9, and HIF-1 @ were performed. Clinicopathologic features of each immunohistochemical
staining group were analyzed retrospectively.

Results: There is no immunohistochemistry staining in cases with benign thyroid lesions. The expression rate
of ER-a, E-CD, VEGF, MMP-2, MMP-9, and HIF-1 @ in PTMC group was 66%, 58%, 82%, 66%, 71% and
63%, respectively. Bilateral tumor was statistically significant (48.0% vs 7.7%, P=0.015) related to MMP-2(+)
PTMC group than in MMP-2(—) group. Bilateral tumor (44.4% vs 9.1%, P=0.060) and lymphovascular invasion
(25.9% vs 0%, P=0.084) seemed to have greater relation to MMP-9(+) PTMC group than to MMP-9(—) group,
but there is no statistically significant difference. Bilateral tumor (50.0% vs 7.1%, P=0.012), lymph node metastasis
(45.8% vs 0%, P=0.003) and lymphovascular invasion (29.2% vs 0%, P=0.033) were significantly related to HIF-1 &
(+) PTMC group compared to HIF-1 @ (—) group.

Conclusion: Our findings suggest that MMP-2, MMP-9 and HIF-1 @ expression could be used as a prognostic
marker in PTMC. Larger studies are needed to assess its prognostic value in PTMC. (J Korean Surg Soc
2010;78:157-164)
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Fig. 1. Results of immunohistochemical staining of MMP-2, MMP-9 and HIF-1 @ (*200).
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Table 1. Clinicopathological characteristics of patients with PTMC
or benign thyroid disease

PTMC* Benign thyroid

(n=38) disease (n=21) P-value

Age 51.13£10.81 40.76£12.25 0.001
Gender
Male 4 (105%) 2 (9.5%) 1.000
Female 34 (89.5%) 19 (90.5%)
Size of mass (cm) 0.751£0.22 3.10£1.13  <0.001
Histologic type
Papillary carcinoma 38 1
Nodular hyperplasia - 20
Follicular adenoma
Multiplicity
No 25 (65.8%) -
Yes 13 (34.2%) -
Operative method
Total thyroidectomy 34 1
Near total thyroidectomy 3 20
Lobectomy 1 -
Lymph node metastasis
No 25 (69.4%) -
Yes 11 (30.6%) -
Number of retrived LN 7.1£6.2 -
Number of metastatic LN 2.542.1 -

*PTMC = papillary thyroid microcarcinoma; "IN = lymph node.

63%NA FBE Hol 7 I Tell B {3 Aol & HI)
th(Table 2, 3).

3) PTMC Z0|M2 ER-«, E-CD, VEGF, MMP-2,
MMP-9, 12|30 HIF-1e QM Zaojof ma QAN

5429 =0

(1) ER-a: ER-a <$AQ T2 4% THu 434
(P=0.73), YZA A o|(P=0.44), A& (P=0.45) X}o]7}
snom FIZd A A Tl SEHoE Uge
v FAE F94 8llch(P=0.07)(Table 4).

(2) E-CD: E-CD A ¥< |4 ol vl 434
(P=0.74), F =4 A o](P=1.00), ¥] = F(P=1.00), H=ZZ*4
(P=0.68) 7 A LE 3k Xpo] & Ho|A] ¢kghrt
(Table 4).

(3) VEGF: VEGF ¥4 ¢ o< 4 ol vlal ;54

lo &

Table 2. Results of Immunohistochemical scores for benign tu-
mors and PTMC*

Benign (n=21) PTMC (n=38) P-value
ER-a ' 0.33+0.48 1.84+0.86 <0.001
E-CD' 0.58+0.50 1.63+0.81 <0.001
VEGF' 0.6+0.50 2.02+0.63 <0.001
MMP-2' 0.60+0.50 1.81+0.76 <0.001
MMP-9" 0.26+0.45 1.89+0.95 <0.001
HIF-1 a ** 0.26+0.45 1.76+1.05 <0.001

*PTMC = papillary thyroid microcarcinoma; "ER-2 = estrogen
receptor- @ ; TE-CD = E-cadherin; YWEGF = vascular endothelial
growth factor; '"MMP-2 = matrix metalloproteinase-2; "MMP-9 =
matrix metalloproteinase-9; **HIF-1 @ = hypoxia inducible fac-
tor-1 @ .

Table 3. Summary of immunohistochemical staining results in
PTMC* patients

Positive (%) Negative (%)

ER-¢ ' (+) 25 (66) 13 (34)
E-CDT (+) 22 (58) 16 (42)
VEGF' (+) 31 (82) 7 (18)
MMP-2" (+) 25 (66) 13 (34)
MMP-9' (+) 27 (71) 11 (29)
HIF-1 @ ** (+) 24 (63) 14 (37)

*PTMC = papillary thyroid microcarcinoma; "ER-o = estrogen
receptor- @ ; TE-CD = E-cadherin; SVEGF = vascular endothelial
growth factor; "MMP-2 = matrix metalloproteinase-2; MMP-9 =
matrix metalloproteinase-9; **HIF-1@ = hypoxia inducible fac-
tor-1 a .
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Table 4. Comparison of clinicopathologic characteristics according to results of immunohistochemical staining

Bilaterality Lymph node metastasis Capsular invasion Lymphatic invasion
No Yes P-value No Yes P-value No Yes P-value No Yes  P-value

ER- a * — 8 17 0.73 9 16 0.44 11 18 0.45 13 18 0.07
+ 5 8 2 9 2 7 0 7

E-CD' - 10 15 0.74 10 15 1.00 12 17 1.00 14 17 0.68
+ 6 7 4 7 4 5 2 5

VEGF' — 6 19 0.39 4 21 1.00 6 23 1.00 7 24 0.31
+ 1 12 1 10 1 8 0 7

MMP-2* — 12 13 0.01 9 16 0.44 12 17 0.13 13 18 0.07
+ 1 12 2 9 1 8 0 7

Mmp9' - 0 15 0.06 8 17 022 10 19 023 11 20 008
+ 1 12 1 10 1 8 0 7

HIF-1a" — 13 12 0.01 12 13 0.006 11 18 1.00 14 17 0.03
+ 1 12 0 11 3 6 0 7

*ER- @ = estrogen receptor-
'"MMP-9 = matrix metalloproteinase-9; HIF-1 @

(P=0.39), §=4 A
F(P=031) BF FAACE G Ko & HolA] ¢
(Table 4).

(4) MMP-2: MMP-2 %A1l T2 24¢ TH 54
(P=0.01)°] Bgrom, JZA Ho|(P=044)= Zol7} §l3l
2, 3 AEFE=0.13)% Ao|7t gllen, J=Z} A&
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]2 flich(Table 4).
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okch(Table 4).
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