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Proliferative Activity of Thyroid Lesions Evaluated by Mitotic Count and
Proliferating Cell Nuclear Antigen (PCNA)

Hwa Sook Jeong, M.D., Geon Kook Lee, M.D., Hyung Geun Song, M.D.
and Rohyun Sung, M.D,

Department of Pathology, College of Medicine, Chungbuk National University, Chungju, Korea

To evaluate the clinical and histopathological significance of the proliferative activity in
neoplastic and non-neoplastic thyroid lesions, we analyzed the mitotic count and the proliferating
cell nuclear antigen labeling index (PCNA-LI) by immunohistochemistry as the proliferation-
related markers. In this study included were surgically removed normal thyroid tissue (27 cases),
adenomatous goiter (15 cases), Hashimoto's thyroiditis (5 cases), follicular adenoma (13 cases),
follicular carcinoma (7 cases), papillary carcinoma (44 cases), poorly differentiated carcinoma
(2 cases) and undifferentiated carcinoma (3 cases). The median PCNA-LI was 0 in normal thyroid
tissue, 0.5 in adenomatous goiter, 6.2 in Hashimoto's thyroiditis, 1.2 in follicular adenoma, 4.8
in follicular carcinoma, 8.5 in papillary carcinoma, 60.8 in poorly differentiated carcinoma, and
33.2 in undifferentiated carcinoma (p=0.0001). Although PCNA-LI was exceptionally high in
Hashimoto's thyroiditis, it was suggested that PCNA-LI could be used as a marker differentiating
benign lesions from malignant neoplasm. Also, it could differentiate follicular adenoma from
follicular carcinoma. Except clinical stage (p=0.0397), PCNA-LI was not related with sex, size,
histologic subtype, and lymph node metastasis in papillary carcinoma. The presence of mitosis
differentiated the neoplastic thyroid lesions from the non-neoplastic lesions (p<0.05), however,
it could not divide benign and malignant neoplasm. These results suggest that an evaluation of
the proliferative activity can help to differentiate the thyroid lesions, In addition, there was no
significant correlation between the value of PCNA-LI and the presence of mitosis. It can be
recommended 1o evaluate both the mitotic count and the PCNA-LI for determining the
proliferative activity of the thyroid lesions. (Korean J Pathol 1997; 31: 1297 ~1307)
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Table 1. PCNA labeling index of the thyroid lesions

Diagnosis Cases Ai?;] FEH::.-'I Median Range
Normal 27 42 225 0 0 38.4
Adenomatous goiter 15 37 14 1 0.5 0 377
Hashimoto's thyrodditis 5 49 5:0 f.2 28 384
Follicular adencma 13 36 11 :2 1.2 0 — 455
Follicular carcinoma 7 32 7:0 4.8 07 - 438
Papillary carcinoma 44 41 310 8.5 0 89.4
FD carcinoma 2 63 2:0 608 50 71.6
Undifferentiated carcinoma 3 62 0:3 55.2 485 — BR3

Statistics: Kruskal-Wallis test, p=0.0001
Statistics: nonparametric multiple comparison test, p<0.05
P} carcinoma: poorly differentiated carcinoma
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Table 1. PCNA-LI and clinicopathologic features of 44
papillary carcinomas

Clinicopathologic

factor Cases(No)  Median p valuc

Histologic 1ype 01018
WD 30 17.7
Fv 10 0.4
Trabecular 4 25.2

Sex 0.7259
Female 35 138
Male 9 ig

Size 0.5259
<1 cm 6 08
=1-<4 cm Al 0.9
=4 ¢m 7 309

LN metasiasis 0.6539
positive 21 322
negative 23 37

- Stage 0.0397
I i 1.1
11 17 37
111 18 49
IV 6 48.7

WD: well differentiated, FY: follicular variant

Statistics: Kruskal-Wallis test and nonparametric  mulii-
ple comparison test

Table 3. Mitosis- and PCNA-positive cases in the thyroid lesions

Mitosis case(%) PCNA(+) case(%)

Concordance case{%)

Diagnosis Cases A B A—B B A
Normal 27 1 3.7) 137 0 0
Adenomatous goiler 15 Of 0y 2(13.3) 0
Hashimoto's thyroiditis 5 o o) S{ 1000 0
Follicular adenoma 13 t{46.2) 323.1) 2/6 33
Follicular carcinoma 7 5(71.4) 4(57.1) 35 34
Papillary carcinoma 44 I 1(25.0) 25(56.8) 611 7125
PD carcinoma 2 20100 2(100) 212 212
Undifferentiated carcinoma 3 3(100) 3(100) 33 33

PCNA-positive cases: All except cases with weak stain and PCNA LI<I1

PD carcinoma: Poorly differentiated carcinoma
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Fig. 1. A. Only one case ameng 27 normal thyroid tissne showed ome mitode figure per SO medium
puwer ficlds,
B. Histology of follicular carcinoma showing mitosis.
C. Hiswlogy of papillary carcinoma showing a lew mitoses,
I} Anaplastic carcinoma showing numerous miloses,
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Sl ':‘?-.-"'z‘? dadt LR
I-iﬁ?f_}._‘ﬁ" o
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B. Hashimoto's thyroiditis. Sewveral nuclei of follicular vells showed weak or strony PONA
positivity. Left upper portion is a lymphoid follicle,

C. Papillary carcinoma showing frequent PCNA -positive nucled

0. Dittuse PCNA smong positive nuclei in undifferentiated carcinoma.
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Table 4. Comparison between clinicopathologic factors
and the mitosis- and PCNA-positivity in 44

papillary carcinomas

Clinicopathologic Mitosis  PCNAC+)

Factor Cases case(%) case( %)

A B

Histologic type

well differentiated 30 620,07 20066.7)*

Follicular variant 10 2(20.0) 2(20.0)*

Trabecular 4 3(75) 375
Sex

Female 35 B(17.1) 19(54.3)

Male 9 5(55.6) 6(66.7)
Size

<1 cm 6 1(16.7) 1{16.7)

1~ <4 em 3l 7(22.6) 20(65.0)

=4 cm 7 3(42.9) 3(43.0)
LN mectastasis

Positive 21 B(38. 1) 13(61.9)

Negative 23 3(13.0) 12(52.2)
Stage

| 3 0 1(33.3)

| 17 2(11.8) 9(52.9)

111 1% T(38.9) 1{55.6)

v f 5(83.3)

2(33.3)

Statistics: Kruskal-Wallis test or T-test, *:p=<0.05
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5ol EAESHG He|rl v AE Wbwdd
(p=0.05). =& FA A Aeol= qirlt @z, 3
g =277} 1-4 em, 253 Helr} F4 F=d
o, PEAHe] HoldlE uwhel oJ4H W77 &5
% 94 PCNAT &8l 57 a2 ¢ -+ 4
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Table 5. Comelations among mitosis, PCNA and lym-
ph node metastasis in 44 papillary  carci-

nomas

LN metastasis( +) LN metastasis{ — )
Mitosisi + E i
Mitosis{ — ) 13 20

LN metastasis{+) LN meatstasis( — )
PCHNA(+) 13 12
PCNA(—) Q 10

PCHNA(+) PCNA[—

Mitosis( + ) 6 5
Mitosis(— ) 19 14

Statistics: Fisher’s exact probability test, All p=0.05
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