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The Frequency of BRAF Mutation in Very Small Papillary Thyroid

Taeeun Kim - Ji-Hyun Roh - Hee-Jung Park - Jee Eun Kwon - So-Young Kang
Yoon-La Choi - Young Lyun Oh

Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine,

Background : Papillary thyroid carcinoma (PTC) is the most common malignant tumor of
the thyroid and BRAF (V600E) is the most frequent genetic alteration in PTCs. The aim of
this study was to investigate the frequency of BRAF mutation, especially in very small PTCs.
Methods : We analyzed the presence of the BRAF mutation in PTCs in subgroups defined
by tumor size (0.5 cm intervals). Results : Of 140 patients, 85 (60.7%) showed a BRAF muta-
tion. The frequency of BRAF mutation in the subgroup was: 45/70 (64.3%) in tumors less than
0.5 cm in size, 18/28 (64.3%) in 0.6-1 cm tumors, 10/22 (45.5%) in 1.1-1.5 cm tumors, and
12/20 (60.0%) in 1.6-2 cm tumors. There was no statistically significant association between
BRAF mutation and tumor size (p = 0.44). Similarly, BRAF mutation was not statistically relat-
ed to age, sex, stage, perithyroidal extension or lymph node metastasis. On multivariate logis-
tic regression analysis, tumor sizes larger than 0.5 cm were associated with lymph node metas-
tasis (odds ratio, 3.79; 95% confidence interval, 1.81 to 7.91; p < 0.01). Conclusions : The
BRAF mutation is not related to tumor size even in very small PTCs. The similar frequency of
BRAF mutation in very small PTCs suggests that the BRAF mutation is a very early event in
the tumorigenesis of PTCs.
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BRAF Mutation in Papillary Thyroid Carcinomas
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Fig. 1. Size distribution of 140 papillary thyroid carcinomas.
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Table 1. Relationship between clinicopathologic parameters and
BRAF mutation rate

No. BRAF mutation
; p-value
of patients No. %
Age (yr) 0.16
<45 53 28 52.8
> 45 87 57 65.5
Gender 1.00
Male 23 14 60.9
Female 117 71 60.7
Tumor size (cm) 0.49
<05 70 45 64.3
>05 70 40 57.1
Perithyroidal extension 0.12
Negative 60 41 68.3
Positive 80 44 55.0
AJCC stage 0.59
| 92 54 58.7
Il 48 31 64.6
LN metastasis 0.21
Negative 86 56 64.9
Positive 54 29 50.0

AJCC, American Joint Committee on Cancer Recommendations; LN,
lymph node.

GCTACAGTGAAATCTC G| [GCTACAGTGAAATCTC G

M P1 P2 N3 N4 N5 PCNC
-

-

<228 bp

< 133bp

T1796A transversion Q Wild type 9 0

Fig. 2. Detection of BRAF mutations. (A) T1796A transversion mutation positive sample of a BRAF mutation in a papillary thyroid carcinoma
on direct sequencing. (B) T1796A transversion mutation negative wild type sample of a BRAF mutation in a papillary thyroid carcinoma
on direct sequencing. (C) The result of allele-specific polymerase chain reaction of positive (P1 and P2) and negative (N3, N4, N5) cases.
PC, positive control; NC, negative control.
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o Ad, Yol BRAF 90| oF 2719 #A7E 9L
THTable 3), g 4 4] A7) Ll~r—‘:— 71&€ 02 cm
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Table 2. Relationship between clinicopathologic variables and
tumor size

< 5mm > 5mm
Total p-value
No. % No. %
Age (yr) 0.16
<45 53 22 415 31 552
> 45 87 48 55.2 39 448
Gender 1.00
Male 23 12 52.2 11 47.8
Female 117 58 496 59 50.4
Perithyroidal <0.01
extension
Negative 60 43 717 17 28.3
Positive 80 27 338 53 66.3
AJCC stage 0.02
| 92 53 576 39 424
11} 48 17 354 31 64.6
LN metastasis <0.01
Negative 86 54 62.8 32 37.2
Positive 54 16 29.6 38 70.4

AJCC, American Joint Committee on Cancer Recommendations; LN,
lymph node.

Table 3. Relationship between BRAF mutation rate and tumor size
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Tumor size (cm)

Total p-value
<05 0.6-1.0 1.1-15 1.6-2.0

Age (yr) 0.23
<45 53 22(31.4) 10(35.7) 12 (54.5) 9(45.0)
> 45 87 48 (6 18 (64.3) 10 (45.5) 11(55.0)

Gender 0.95
Male 23 12(15.7) 3(14.3) 4(18. 4(20.0)
Female 117 58 (84.3) 24 (85.7) 18 (81 16 (80.0)

Perithyroidal extension <0.01
Negative 60 43(61.4) 12 (42.9) 4(1 1(5.0)
Positive 80 27 (38.6) 16 (57.1) 18 (8 19(95.0)

AJCC stage 0.43
| 92 53 (75.7 18 (64.3) 12 (54.5) 9(45.0)
Il 48 17 (24.3) 10(35.7) 10 (45.5) 11(55.0)

LN metastasis <0.01
Negative 86 54 (77.1) 20(71.4) 50.0) 1(61.4)
Positive 54 16 (22.9) 8(28.6 (50.0) 19(

BRAF mutation 0.44
Negative 55 25(35.7) 10(35.7) 12 (54.5) 8(39.3)
Positive 85 45 (64.3) 18 (64.3) 10 (45.5) 12 (60.7)

Values are presented as number (%).

AJCC, American Joint Committee on Cancer Recommendations; LN, lymph node.
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Table 4. Frequency of BRAF mutation in PTCs in the Korean pop-
ulation

Frequency

Report (mutation/total [%]) Cases Reference
1 58/70 (82.8) Kim et al.”
2 21/30 (70.0) Rha et al®
3 31/60 (51.7) 60 PMC patients Kim et al®
4 64/79 (81.1) PTC with no HT 46/51 (90)
PTC with HT 18/28 (64) Kim et al®
5 149/203 (73.4) Kim et al*
6 52/61(86.9) 61 patients with Park et al®
multifocal PTCs
95/140 (67.9) 140 individual tumors
7 12/21 (57.1) 21 FVPTCs Min et al®
8 213/339 (62.8) 339 PMC patients Kwak et al.*®
9 88/101 (87.1) PTC with no HT 61/64 (95.3) Kim et al®

PTC with HT 27/37 (72.9)
PMC 62/92 (67.4)
PTC 91/138 (65.9)

10 153/230 (66.5) Park et al.™

Total  936/1334 (70.1)

PTC, papillary thyroid carcinoma; PMC, papillary microcarcinoma; HT,
Hashimoto's thyroiditis; FVPTC, follicular variant of papillary thyroid
carcinoma.
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