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Table 1. RET/PTC immunoreactivity in various thyroid tumors

Table 2. Galectin-3 immunoreactivity in various thyroid tumors

Table 3. Correlation between RET/PTC positivity and clinicopathologic factors

in papillary thyroid carcinoma

Table 4. Correlation between galectin—-3 positivity and clinicopathologic factors
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Fig. 1. Incidence of RET/PTC expression. Incidence of RET/PTC expression in
micropapillary carcinoma (52.9%) and papillary carcinoma (62.2%) is significantly
higher than in follicular adenoma (20.0%), undifferentiated carcinoma (12.5%)
and follicular carcinoma (15.4%), respectively. FA: follicular adenoma, UC:
undifferentiated carcinoma, FC: follicular carcinoma. MicroPC: micropapillary

carcinoma, PC: papillary carcinoma

Fig. 2. Immunohistochemical stains for RET/PTC in human thyroid tumors.
Strong cytoplasmic reactivity is showed in the papillary carcinoma (A),
metastatic papillary carcinoma to lymph node (B), follicular carcinoma (C) and

undifferentiated carcinoma (D).

Fig. 3. Incidence of galectin—-3 expression. Incidence of galectin-3 expression in
micropapillary carcinoma (93.2%) and papillary carcinoma (76.5%) is significantly
higher than in follicular adenoma (0.0%), undifferentiated carcinoma (0.0%) and
follicular carcinoma (0.0%), respectively. FA: follicular adenoma, UC:
undifferentiated carcinoma, FC: follicular carcinoma. MicroPC: micropapillary

carcinoma, PC: papillary carcinoma

Fig. 4. Immunohistochemical stains for galectin—-3 in human thyroid tumors. The
papillary carcinoma (A) shows strong cytoplasmic staining. Also the metastatic
papillary carcinoma to lymph node (B) shows positive staining in tumor cells.
But follicular carcinoma (C) and undifferentiated carcinoma (D) show no

staining.
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ABSTRACT

Expression of RET/PTC and Galectin-3 in Thyroid

Tumors : Correlation with Clinicopathological Features

Oh, Soo-Sub
Advisor : Prof. Jeon, Ho-_Jong, Ph.D.
Department of Medicine,

Graduate School of Chosun University

The rearrangement of RET proto-oncogene has been reported to be the most
common genetic change in papillary thyroid carcinoma. However, its prevalence
has been reported variably and its relation to clinical outcome has been
controversial. Galectin—3 is a B-galactoside binding protein, recently recognized as
a promising molecular marker of thyroid malignancy. The aim of this study was
to investigate the expression rate of RET/PTC protein and galectin-3 and to
assess its potential as a marker in the diagnosis and prognosis of thyroid
malignancy and the role in thyroid cancer biology. I studied the expression of
RET/PTC protein and galectin-3 in 132 cases of thyroid tumors (74 papillary
carcinomas, 17 micropapillary carcinomas, 13 follicular carcinomas, 8
undifferentiated carcinomas, 20 follicular adenomas) by immunohistochemical
analysis. Analysis for correlation between the results of immunohistochemistry
and clinicopathological factors (age, sex, multicentricity, vascular invasion, tumor
size, extrathyroidal extension, lymph node metastasis and stage) was conducted.
The prevalence of RET/PTC and galectin-3 expressions were 60.4% and 90.1% in

papillary carcinoma (including micropapillary carcinoma), respectively. The



RET/PTC and galectin-3 expressions were higher frequency in papillary
carcinoma than other tumors. The RET/PTC and galectin-3 is a reliable marker of
papillary carcinoma. There was no statistically significant association between the
RET/PTC expression and galectin-3 expression. The RET/PTC expression or
galectin—-3 expression did not correlate with clinicopathological factors. The
RET/PTC and galectin-3 expression by immunohistochemistry itself is not an
indicator of local metastatic spread or extrathyroidal extension in papillary thyroid
carcinoma. The high expression of RET/PTC and galectin-3 in micropapillary
carcinoma and no correlation between their expression and tumor size may
indicate that they are not related to proliferative activity and growth of papillary
thyroid carcinoma but play some other role in thyroid cancer biology. However, its
detection can be a wuseful diagnostic tool for diagnosing papillary thyroid

carcinoma.

Key Words: Thyroid cancer, RET/PTC, Galectin—3, Immunohistochemistry,

Clinicopathological factors
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Table 1. RET/PTC immunoreactivity in various thyroid tumors

RET/PTC expression

Total positive (%) negative (%)

Malignant 112

Papillary carcinoma 74 46 (62.2)* 28 (37.8)

Micropapillary 17 9 (52.9)* 8 (47.1)

Follicular 13 2 (15.4) 11 (84.6)

Undifferentiated 8 1 (12.5) 7 (87.5)
Benign

Follicular adenoma 20 4 (20.0) 16 (80.0)

x: p<0.05



Table 2. Galectin—3 immunoreactivity in various thyroid tumors

Galectin—-3 expression

Total positive (%) negative (%)

Malignant 112

Papillary carcinoma 74 69 (93.2)x 5 (6.8)

Micropapillary 17 13 (76.5)%* 4 (23.5)

Follicular 13 0 (0.0) 13 (100.0)

Undifferentiated 8 0 (0.0) 8 (100.0)
Benign

Follicular adenoma 20 0 (0.0) 20 (100.0)

x: p<0.05



Table 3. Correlation between RET/PTC positivity and clinicopathologic

factors in papillary thyroid carcinoma

RET/PTC expression

Total positive (%) negative (%)
Number of cases 91 55 (60.4) 36 (39.6)
Age (yr) Mean 46 47.4 40.3
Range 19-75 19-75 19-74
< 45 43 23 (53.5) 20 (46.5)
> 45 48 32 (66.7) 16 (33.3)
Sex Female 72 43 (59.7) 29 (40.3)
Male 19 12 (63.2) 7 (36.8)
Multicentricity ~ Yes 36 26 (72.2) 10 (27.8)
No 55 29 (52.7) 26 (47.3)
Vascular invasion  Yes 2 1 (50.0) 1 (50.0)
No 39 54 (60.7) 35 (39.3)
Histologic variant
usual or classic 88 53 (60.2) 35 (39.8)
follicular 3 2 (66.7) 1 (33.3)
Tumor size (cm)
< 1.0 (TD) 17 9 (52.9) 8 (47.1)
1.1-4.0 (T2) 66 41 (62.1) 25 (37.9)
> 4.0 (T3) 8 5 (62.5) 3 (37.5)
Extrathyroid extension (T4)
Yes 28 12 (42.9) 16 (57.1)
No 63 43 (68.3) 20 (31.7)
Lymph nodes metastasis
Yes 35 21 (60.0) 14 (40.0)
No 56 24 (42.9) 32 (57.1)
Stage 1 52 28 (53.8) 24 (46.2)
II 19 14 (73.7) 5 (26.3)
III 20 13 (65.0) 7 (35.0)

v 0 0 (0.0) 0 (0.0)




Table 4. Correlation between galectin—-3 positivity and clinicopathologic

factors in papillary thyroid carcinoma

Galectin—3 expression

Total positive (%) negative (%)
Number of cases 91 82 (90.1) 9 (9.9)
Age (yr) Mean 46 45.3 474
Range 19-75 19-75 29-67
< 45 43 40 (93.0) 3 (7.0)
> 45 48 42 (87.5) 6 (12.5)
Sex Female 72 64 (88.9) 8 (11.1)
Male 19 18 (94.7) 1 (5.3)
Multicentricity ~ Yes 36 34 (94.4) 2 (5.6)
No 55 48 (87.3) 7 (12.7)
Vascular invasion  Yes 2 2 (100.0) 0 (0.0)
No 39 80 (89.9) 9 (10.1)
Histologic variant
usual or classic 88 80 (90.9) 8 (9.1)
follicular 3 2 (66.7) 1 (33.3)
Tumor size (cm)
< 1.0 (TD) 17 13 (76.5) 4 (23.5)
1.1-4.0 (T2) 66 61 (92.4) 5 (7.6)
> 4.0 (T3) 8 8 (100.0) 0 (0.0)
Extrathyroid extension (T4)
Yes 28 26 (92.9) 2 (7.1)
No 63 56 (88.9) 7 (11.1)
Lymph nodes metastasis
Yes 35 33 (94.3) 2 (5.7)
No 56 49 (87.5) 7 (12.5)
Stage 1 52 46 (88.5) 6 (11.5)
II 19 16 (84.2) 3 (15.8)
III 20 20 (100.0) 0 €0.0)
1Y 0 0 (0.0) 0 (0.0)




Table 5. Correlation between RET/PTC and galectin-3 expression in

papillary thyroid carcinoma

Galectin—3
Total — :
positive negative
RET/PTC positive (%) 55 48 (87.3) 7 (12.7)
negative (%) 36 34 (94.4) 2 (5.6)
Total 91 82 9
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Fig. 1. Incidence of RET/PTC expression. Incidence of RET/PTC expression in
micropapillary carcinoma (52.9%) and papillary carcinoma (62.2%) is significantly
higher than in follicular adenoma (20.0%), undifferentiated carcinoma (12.5%)
and follicular carcinoma (15.4%), respectively. FA: follicular adenoma, UC:
undifferentiated carcinoma, FC: follicular carcinoma. MicroPC: micropapillary

carcinoma, PC: papillary carcinoma



Fig. 2. Immunohistochemical stains for RET/PTC in human thyroid tumors.
Strong cytoplasmic reactivity is showed in the papillary carcinoma (A),
metastatic papillary carcinoma to lymph node (B), follicular carcinoma (C) and

undifferentiated carcinoma (D).
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Fig. 3. Incidence of galectin-3 expression. Incidence of galectin—-3 expression in
micropapillary carcinoma (93.2%) and papillary carcinoma (76.5%) is significantly
higher than in follicular adenoma (0.0%), undifferentiated carcinoma (0.0%5) and
follicular carcinoma (0.0%), respectively. FA: follicular adenoma, UC:
undifferentiated carcinoma, FC: follicular carcinoma. MicroPC: micropapillary

carcinoma, PC: papillary carcinoma



Fig. 4. Immunohistochemical stains for galectin-3 in human thyroid tumors. The
papillary carcinoma (A) shows strong cytoplasmic staining. Also the metastatic
papillary carcinoma to lymph node (B) shows positivity in tumor cells. But

follicular carcinoma (C) and undifferentiated carcinoma (D) show no staining.
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