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108 68 40

42

26

94 -A 14 -B
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5-7

8-20

21

Dipeptidyl aminopeptidase IV (DDPIV) 

22

Papanicolaou Liquid base cytology (LBC) 

 (Thyroid specific peroxidase: TPO) 23-25

Cytokeratin19 (CK19) 26,-28 29

Hector battifora mesothelial-1 (HBME-1) 30,31 galectin-3 31,32 CD44v6 32

E-cadherin 33 Claudin-1 34 CD56 34,35 p53 36 Forkhead 

box P3 37 Pax-8 38 Bcl-2 38 Vascular endothelial 

growth factor (VEGF) 39 Pituitary tumor transforming gene 

(PTTG) 40  Matrix metalloproteinase-2 (MMP2) 41 Insulin-like growth 

facter-1 42 Special AT-rich binding protein 1 (SATB1) 43 KRAB-associated protein-1 (KAP-1) 
44  Ki-67 (MIB-1) 45
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WHO 2004 , 
1

WHO

2 2

TPO 46-50 Ki-67 40,51-54 2

WHO

2003 1 2009 12

108 68 40

42

26 4 2
1

±

(Standard deviation SD) 6.6 ± 1.3 39  (92.9%) 

19  (73.1%) 1
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1

n = 42 n = 26 n = 40 

± SD ( ) 50.8 ± 14.7 64.9 ± 15.5 50.7 ± 14.4 

6 : 36 8 : 18 10 : 30 

± SD (mm) 23.2 ± 13.1 35.9 ± 16.8 35.9 ± 13.8 

Tg ± SD 2.3 ± 0.8 2.8 ± 1.0 2.1 ± 0.7 

Tg  Thyroglobulin [log10 (Tg)] ng/ml 

Papanicolaou

NC

94 -A 1,2 NC

14 -B 3,4 2
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1 -A Papanicolaou (×10)

2 -A Papanicolaou (×40)
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3 -B Papanicolaou (×10)

4 -B Papanicolaou (×40)
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95% Papanicolaou

 Ventana Benchmark XT (Roche, Ventana Medical 

System, Inc., U.S.A.) streptavidin-biotin-peroxidase kit (LSAB; Ventana / VIEW DAB 

Universal Kit, Roche, U.S.A.) TPO  (clone TPO47, 

Biocytex, Marseilles, France, 1 : 50) Ki-67 (MIB-1)  (clone IM505, Immunotech, 

Marseille, France, 1 : 100) 

TPO

TPO 0 ( ), 1+ ( 20%), 2+ ( 21-50%), 

3+ (  51-80%), 4+ (80% ) 5
45-48,54-57 80% 4+ TPO

Ki-67 Labeling index (LI) 

Ki-67 LI 100 Ki-67 13,17

1000
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2

2 

n = 42 n = 26 

25 (59.5%) 13 (50.0%) 

 17 (40.5% 13 (50.0%) 

2 (4.8%) 4 (15.4%) 

3 (7.1%) 7 (26.9%) 

p = 0.025,  2

-A -B 3

3 

-A

n = 54 

-B

n = 14 

32 (59.3%) 6 (42.9%) 

22 (40.7%) 8 (57.1%) 

2 (3.7%) 4 (28.6%) 

5 (9.3%) 5 (35.7%) 

p = 0.0128,  2
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108 Tg

TPO , Ki-67 LI

TPO kappa statistic ( ) Ki-67 LI

 (p) TPO  (the positive predictive value : PPV) (PPV 

= TPO  / TPO )  (the negative predictive value: 

NPV) (NPV  TPO  / TPO ) Ki-67 LI cut-off 

 ( 5) Ki-67 LI  cut-off 

Ki-67 LI PPV (PPV =  / ) NPV (NPV 

 / ) SAS JMP 8.0 (SAS Institute Inc., Cary, NC., 

U.S.A.) -test Tukey-Kramer

Honestly Significant Difference  (HSD test) 2

Tukey-

Kaplan-Meier log-rank test

 5 ROC Ki-67 LI cut-off 



- 11 - 

20.6% (14/68) 

100% (40/40) 

TPO 77.8% (  = 0.571) Ki-67 LI 0.803 

(p 0.0001) 

TPO

TPO

p = 0.44 t-test p 2 p = 0.26 t-test Tg

TPO p = 0.02, 

TPO 42 9  (21.4%) 6 26 12

(46.2%) 7 40 5  (12.5%) TPO

p = 0.03

p = 0.002 p = 0.28 2 4

4 TPO

TPO
* 

 n = 42 9 (21.4%) 33 (78.6%) 

 n = 26 12 (46.2%) 14 (53.8%) 

 n = 40 5 (12.5%) 35 (87.5%)  

2  by Tukey-

p = 0.03
p = 0.28 

p = 0.002
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6 TPO (×10)

7 TPO (×10)
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TPO PPV 80.8% (21/26) NPV

42.7% (35/82) TPO  (p 2 )

 (p = 0.07, )  (p 2 ) 

63 TPO

 (p = 0.69, log-rank test)

Ki-67LI 

Ki-67 LI  (

p = 0.14 , p = 0.67 , p = 0.45 ) Tg

Ki-67LI  (p = 0.002, )

Ki-67 LI ± Standard error: SE  0.51 ± 0.10

1.27 ± 0.28 0.46 ± 0.07  (p = 0.0014, HSD)

 (p = 0.0007, HSD)  ( 5)

 0.80 ± 0.13  (p = 0.06, t-test)

5 Ki-67 LI 

± SE  * 

 n = 42 0.51 ± 0.10 

 n = 26 1.27 ± 0.28 

 n = 40 0.46 ± 0.07  

* HSD test 

Ki-67 LI cut-off 0.62 PPV 75.8% (25/33) NPV 42.7% (32/75) 

Ki-67 LI  (p = 0.69, 

) Ki-67 LI  (p = 0.053, ). 

Ki-67LI  (p = 0.0018, )

Ki-67 LI Ki-67 LI  (0.0  0.49) Ki-67 LI  (0.5 - 4.28)

63 Ki-67 LI Ki-67 LI 

 (p = 0.033, log-rank test) Ki-67 LI

p = 0.0014 

p = 0.0007 
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 (p 2 ) ( 6)

Ki-67 LI 28 9  (32.1%) 

Ki-67 LI 40 1  (2.5%) 

6 Ki-67 LI

Ki-67 LI # # * 

0 - 0.49 (n = 40) 1 (2.5 %) 39 (97.5 %) 

0.5 - 4.28 (n = 28) 9 (32.1 %) 19 (67.9 %)  

# 2

TPO Ki-67 LI 

TPO Ki-67 LI

(p = 0.18, t-test) TPO Ki-67LI

 ( p = 0.32 t-test, p = 0.89 t-test)

TPO Ki-67 LI ± SE 0.85 ± 0.25 TPO

Ki-67 LI 0.40 ± 0.07  (p = 0.043, t- )

, TPO Ki-67 LI

108 TPO Ki-67 LI 7

20.6% TPO Ki-67 LI

30.9% 36.8%  50.0 52.8% 

p = 0.0007 
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7 TPO Ki-67 LI 

20.6 % 

(14/68) 

100 % 

(40/40) 

50.0 % 

(54/108) 

TPO
30.9 % 

(21/68) 

87.5 % 

(35/40) 

51.9 % 

(56/108) 

Ki-67 LI  0.62 
36.8 % 

(25/68) 

80.0 % 

(32/40) 

52.8 % 

(57/108) 

14 94 TPO

Ki-67 LI 8 TPO Ki-67 

51.9%

61.7%

8 94 TPO Ki-67 LI 

TPO
24.1 % 

(13/54) 

87.5 % 

(35/40) 

51.1 % 

(48/94) 

Ki-67 LI  0.62
35.2 % 

(19/54) 

80.0 % 

(32/40) 

54.3 % 

(51/94) 

TPO Ki-67 LI  0.62
51.9 % 

(28/54) 

75.0 % 

(30/40) 

61.7 % 

(58/94) 

-A 54 -B

14 -A -B

38.5% (10/26) 9.5% (4/42) -A TPO

18 13  (72%) 9 4
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-B TPO  ( 8) 8  (100%)

 ( 9)

8 -B TPO (×40)

9 TPO

-A  n = 94 -B  n = 14 

TPO  TPO  TPO  TPO

 n = 42 9 (50.0 %) 29 (38.2 %) 0 (0 %) 4 (66.7 %) 

 n = 26 4 (22.2 %) 12 (15.8 %) 8 (100 %) 2 (33.3 %) 

 n = 40 5 (27.8 %) 35 (46.0 %) 0 (0 %) 0 (0 %) 

18 (100 %) 76 (100 %) 8 (100 %) 6 (100 %) 
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Ki-67 LI -B  (p = 0.029, 

) ( 9 10) -A 94 54

(57.4%) -A TPO Ki-67 LI 0.62

38 28  (73.7%) -A TPO

Ki-67 LI 0.62 56  (26 )  (46.2%) 

 (p = 0.0087, 2 )

9 -B Ki-67  (x40)
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Log (probability of benign/probability of malignant) = -0.54 (Ki-67 LI) + 1.87 (p = 0.0294)  

10 Ki-67 LI

TPO
25 TPO

55 TPO
46-50,55-61

46,47,50,58, 48,49 55-61 68

40 30.9% (21/68) TPO

12.5% (5/40) PPV  80.8% 

NPV  42.7% 
57 TPO

Ki-67 LI 

-

-B
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WHO
1

2

TPO 46.2% 

(12/26) TPO 21.4% (9/42) 

12.5% (5/40) TPO

TPO

-B -A 2

68 -B 14 -A 54

40 TPO TPO
47,50 TPO

38.1% (8/21) -B TPO 12.8% (6/47) -B

TPO -B 8 TPO

Ki-67 G0

62,63 Ki-67
51,53,64

Ki-67 LI 45,65

40,52,66-68 Ki-67 LI ± SE 0.8 ± 0.13 0.46 ±

0.07 PPV  75.8% NPV  42.7% 

Ki-67 LI

2 0.51 ± 1.0 1.27 ±

0.28 Ki-67 LI

Ki-67 LI

Ki-67
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45 Stage 54

67,69 Ki-67 LI Ki-67 LI 0.5

28 9  (32.1%) Ki-67 LI

0.5 40 1  (2.5%) 

(9/19) / (1/39) 18.5 Ki-67 LI 0.5

NC

6,7,70,71

20.6% (14/68) 

72

2

-B -A

Bethesda system

70

3
73

-A 94 54  (57.4%) 

-B 14 14  (100%) 

-A TPO

Ki-67 LI 0.62 38 28  (73.7%) 
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TPO Ki-67 LI

TPO

Ki-67 LI 74 ( 10)

10 

n = 42 n = 26 n = 40 

-B 9.5 % 38.5 % 0 % 

TPO 21.4 % 46.2 % 12.5 % 

Ki-67 LI ± SE 0.51 ± 0.10 1.27 ± 0.28 0.46 ± 0.07 

* 7.1 % 26.9 % - 

* 

75 WHO

WHO

74

WHO

68 20.6%

TPO 30.9% Ki-67 LI 36.8% 

94 TPO
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24.1% Ki-67 LI 35.2% TPO Ki-67 LI  51.9%

 61.7% 

20.6% 

TPO Ki-67

51.9% 

TPO Ki-67 

LI

Papanicolaou TPO Ki-67

Papanicolaou TPO Ki-67
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