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Availability of Immunohistochemistry in the Diagnosis of Follicular
Variant of Papillary Thyroid Carcinoma

Ji Yun Jeong - Jung Sik Jang - Yoon Kyung Sohn - Jin Hyang Jung'
- Ji Young Park

Departments of Pathology and 'Surgery, Kyungpook National University School of Medicine,
Daegu; Department of Pathology, Cheil General Hospital & Women’s Healthcare Center,
Kwandong University School of Medicine, Seoul, Korea

Background : Making the diagnosis of the follicular variant of papillary thyroid carcinoma
(FVPTC) is often difficult, and there are no accurate immunohistochemical or molecular mark-
ers. The purpose of this study is to evaluate performing immunohistochemistry to make the
diagnosis of FVPTC. Methods : A total of 249 thyroid lesions were studied. We made the tis-
sue microarray, and we assessed the expression of HBME-1, galectin-3, CD56, and p63.
Results : Galectin-3, HBME-1, and p63 were positive in 79.7%, 79.7%, and 15.9% of the
FVPTC, respectively. These immunohistochemical features of FVPTC were between those
of classic papillary thyroid carcinoma (CPTC) and those of non-PTC. The CD56 expression
was positive in 75.4% of the FVPTC, which is much higher than that of the CPTC (28.3%),
and even higher than that of the non-PTC lesions (60%). Comparing FVPTC with CPTC, the
expression of galectin-3 was significantly higher and the expression of CD56 was significant-
ly lower in the CPTCs. Comparing the FVPTC with follicular carcinoma (FC), the expression
of all the markers was significantly higher in the FVPTC. Comparing PTC with FC, the expres-
sion of CD56 was lower and the expressions of the other markers were higher in the PTCs.
Conclusions : Galectin-3, HBME-1, and p63 can help make the diagnosis of FVPTC, and a
cocktail of these markers can be even more useful. But CD56 is not thought to be useful to
make the diagnosis of FVPTC.
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Table 1. The expression of immunohistochemical markers in
various thyroid lesions

FVPTC FC
(n=69) CPTC (n=40) FA NH
Marker  Grade (%) (n=60) (%) (n=40) (n=40)
(%) (%) (%)
[E + N-E] Ml +WI]
Galectin-3 0 14(203) 1(1.7) 34(8) 28 (70) 37(92.5)
[10 + 4] [25 + 9]
1 16(232) 0 1(25)  3(75) 1(25)
[15+1] [1+0]
2 9(13) 0 2(5) 6(15) 1(25)
[7+2] [2+0]
3 15(21.7) 1(1.7) 3(75) 2(5) 1(2.5)
[14 +1] [2+1]
4 14(20.3) 58(96.7) 0 125) 0
[13+1]
HBME-1 0 14(20.3) 8(13.3) 19(47.5) 27 (67.5) 35(87.5)
[11+3] [14 + 5]
1 15217 0 0 0 0
[10 + 5] [0+0]
2 6087 233 0 4(10) 0
[6+0] [0+0]
3  14(203) 3(5) 5(12.5) 5(125) 0
[14 +0] [B+2]
4 20(29) 47(78.3) 16(40) 4(10)  5(125)
[19 +1] [13 + 3]
CD56 0 17(246) 43(717) 26(65) 13(325) 9(225)
[16 + 1] [18 + 8]
1 25(36.2) 10(16.7) 3(7.5) 11(27.5) 10(25)
[20 + 5] [2+1]
2 11(159) 5(83) 6(15) 10(25) 7(17.5)
[11+0] [5+1]
3 5(72 1(17) 2(5) 2(25) 10(25)
[8+2] [2+0]
4 11(159) 1(1.7) 3(75) 4(10)  4(10)
[10+1] [3+0]
p63 0 58(84.1) 52(86.7) 40(100) 39(97.5) 40 (100)
[49 + 9] [30 + 10]
1 6(87) 233 0 125) 0
[6+0] [0+0]
2 0 0 0 0 0
[0+0] [0+0]
3 5(7.2) 6(10) O 0 0
[5+0] [0+0]
4 0 0 0 0 0
[0+0] [0+0]

0, negative; 1, focal weak positive; 2, diffuse weak positive; 3, focal str-
ong positive; 4, diffuse strong positive.

FVPTC, follicular variant papillary thyroid carcinoma; E + N-E, encap-
sulated + non-encapsulated; CPTC, classic papillary thyroid carcino-
ma; FC, follicular carcinoma; MI + WI, minimally invasive + widely inva-
sive; FA, follicular adenoma; NH, nodular hyperplasia.
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Fig. 1. Immunohistochemical staining for galectin-3. Classic pap-
illary thyroid carcinoma (CPTC) (A) shows diffuse strong positivity
in nucleus and cytoplasm. Follicular variant papillary thyroid carci-
noma (B) shows diffuse nuclear and cytoplasmic positivity, but the
intensity is generally decreased comparing with CPTC. Follicular
carcinoma (C) shows negative reactivity.

Fig. 2. Immunohistochemical staining for HBME-1. Classic papil-
lary thyroid carcinoma (A) and follicular variant papillary thyroid
carcinoma (B) show diffuse strong positivity in cytoplasm and cyto-
plasmic membrane. Follicular carcinoma (C) shows only focal weak
expression.

Fig. 3. Immunohistochemical staining for CD56. While classic pa-
pillary thyroid carcinoma (A) is mostly negative, follicular variant
papillary thyroid carcinoma (B) shows diffuse positivity in cyto-
plasm and cytoplasmic membrane. Nodular hyperplasia (C) shows
diffuse positivity in cytoplasmic membrane.
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Fig. 4. Immunohistochemical staining for p63. Classic papillary
thyroid carcinoma (A) and follicular variant papillary thyroid car-
cinoma (B) show focal nuclear positivity. Follicular carcinoma (C)
shows negative reactivity.
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p-value
< 0.0001
0.0029
< 0.0001
0.0066

40)

(%)
6(15)
21(52.5)

14 (35)

FC(n

=69)

(%)
55(79.7)
55(79.7)
52 (75.4)

11(15.9)

FVPTC (n

Galectin-3
HBME-1
CD56

P63

Markers
FVPTC, follicular variant papillary thyroid carcinoma; FC, follicular car-

Table 3. The expressions of immunohistochemical markers in
cinoma.

FVPTC and FC

p-value
0.0010
0.2947
< 0.0001
0.6767

60)

(%)
59 (98.3)
52(86.7)
17 (28.3)

8(13.3)

CPTC (n

(%)
55 (79.7)
55 (79.7)
52(75.4)

11 (15.9)

FVPTC (n = 69)

FVPTC, follicular variant papillary thyroid carcinoma; CPTC, classic pa-

Table 2. The expressions of immunohistochemical markers in
pillary thyroid carcinoma.

FVPTC and CPTC

Markers
Galectin-3
HBME-1
CD56
P63
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