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HE] B 545 BRAF SEK AR H B HURARZE 208 HURBRZL R (PTC) MR k. 0% Ik
SEUTAE R [ Y AN G BRAF JE R 2878 KR A AN SF il A0 -4 A0 A (FNAC) 12 HUIR B ROBMEZS 7 . PTC A
SCHRITFFELRAR . 255 BRAF FERRARSE PTC &0 7P DLW AL Rl 28 A8 257, BRAF FERAZ R A FNAC 7]
DA 5 FRBR R R MRS R PTC 2B A e 1, {H BRAF JE (K 28 A8 K6 B Mt 0 R REHERR PTC AY M RE,
BRAF J [K 58 ARG X6 S48 1) AR IR 4507 BRI A AE— B 104 . S518  BRAF JE PRI S8R I A S ) 28 31 1y FEbR
HREE T S W E AN TR], #E 98 AR R A 3R A e ) ) IR RS 1 (R B 1 Mk oo . 8 SCOR BT 174 4 i A B 7
AR B G LR AR 25T ) TR B B RIS, TR 2848 2 A SR IS 500 ) FROTR ARt 1 TP AR KRR B 1 2t A
P, SRS AN, BRAF PRSI A S A B R 455 PTC 121 m ke PRI W o 7 W) -
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Research advance on value of BRAF gene mutation assisted diagnosis of thyroid
papillary carcinoma in thyroid nodule
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[ Abstract] Objective To investigate research advance on the value of B-type RAF kinase (BRAF) gene mutation
assisted diagnosis of papillary thyroid cancer (PTC) in thyroid nodule. Method The recent literatures on the BRAF gene
mutation and its combination with fine needle aspiration cytology (FNAC) in the diagnosis of benign and malignant
thyroid nodules and PTC were collected and reviewed. Results The BRAF'*"* gene mutation was the most common
type of gene mutation in the genetic molecule of PTC. The combination of the FNAC and BRAF gene mutation detection
could improve the diagnostic value of the benign and malignant thyroid nodules, especially the diagnostic accuracy of
PTC. However, the negative detection of BRAF gene mutation did not rule out the possibility of PTC. It still remained
controversial that the detection of BRAF gene mutation could differentiate between the benign and malignant thyroid
nodules. Conclusions BRAF gene mutation detection has different diagnostic values in different types of thyroid
nodules. It has considerable diagnostic value in thyroid nodules with high BRAF mutation incidence (suspicious for
malignancy, undetermined significance or follicular lesion of undetermined significance nodules) while presents false
negative result in thyroid nodule with very low mutation incidence category to a large extent. BRAF gene detection might

become a specific diagnostic molecular marker to promote diagnosis accuracy of PTC.

[ Keywords] BRAF gene mutation; thyroid nodule; thyroid papillary cancer; assisted diagnosis
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BA 7% ~ 15% A HURARAE" o FIR B v fo i DL
A ALE HUIR IR 3L KR8 (papillary thyroid cancer,
PTC), 1 80% ~ 90% " 2RI K A5 (fine
needle aspiration cytology, FNAC) J& AR Hif % 51| R
FREEY BB A B, (HIAG A SR A 10% ~
30% B HURIRES T i T2 25k KU/, A B
KNI | BN 40 B SRR TR 2% L A
FB AT 2 IR 2R A5 R AT A RE A 8 HE R I
TEANTEPERES Y A S5 o BRAS R o R BRAY 20% ~
25% J FFR B, T HAYHY 75% ~ 80% fE4# A 7T E
ez TARLE W HUIR IR T AR Bk, H i %
e B e ARG DN T BOR 2 1 IR M R B R 43
SWTRREIA T, AT IRE B RS T R R R
J77 . BRI KR ENAC B BRAF JE K 278 )i
T PTC WA TSI AT PEAS AR FE ™, (HXF
FOAR S H LRI TR ATi2 B PTC A7 AE—E B4
WL, IR X T A AN R M o R RO RS T Y12
Wi (B AR ™ 283 UK £ % BRAF 3
PR 2R A X [ G255 I PTC W2 WA SC A o2 i g
AT LT

1 BRAF™ EEZRZTE5 PTC

BRAF J K] MFR BRI PR 83 Uk 2 5 w1 300 [ U
& BL, J& T RAF EF KK, i FAGLElk 734, K
25190 kb, J& RET I RAS i FiiF(5 5401, H4mi
i) BRAF %K [ /& RAS-RAF-MEK-ERK-MAPK 5%
) R R, L MAPK 5 5 s R om0
WS R, 2558 i A R e A AR 1 YA
TR E B, HE 5T e S8R a & A"
HHr & ¥R BRAF BN A A 2 2@ i 40 F,
% 0 H W20 T4 15 b T T1799A 7 5 1)
V600E 4553, (5 4HF2ARAY 90%, [Hfii 3fF BRAF™
LSRR N BRAF LRI RAE

Biti 25 %k FECAR B 98 o0 AL i TR A B9 R B
BRAF J:[H 2878 Bl PTC 1l 5 1 Jie () 1 54y
TR, JE1a 5 1w oE v A 9 PTC JE AR
M EZ A", AT R, BRAF JEH A
KHEF PTC Ml PTC R IR B AL R B, mire
FHCDR B 8 vt s« FRODR R B 8 B AR IR R s A
(BoRg . A 5) h B R R AR A8 . TEA
FIEZR . REWFZE 7 aE , BRAF™™ SN 7R
PTC Y RAFAR], A8 HIEHE N 29% ~ 90%,
HA ik 90% Ay 28 A8 2 I8 f il v [ ) — T AR 9 )
R R HZUb 2734 PTC Y BRAF BEPH 5815
W, 2RI HGE BRAF SRR848 Ry
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40% ~ 50%, HRARRILH Z TR, H2EsE
HEM LT e SRR 25 SRR R | Fre ARER 8
AT | DX 2% 57 L P A [R) B BBz | 3 DRI Az i
B WP AR L FEAR /N | R AR Y 22
AKX

2 BRAFEERTHEZH BIRBLET A
PTC B945 =14

BRAF J:[H 528 7E PTC H BLAT 5 i i 58738 3K,
RP 250N PTC B & 714K ) BRAF 3%
P24 H BRAF 3R TF PTC 8 PTC
AR A AR R B, 10T RS AR 420, 1B
RARH LA — I 2878, L E A IR w
B EESE™ ) Collet Z5°%} 97 i) ENAC 2 Wi Ky
PTC (AR IR S5 4T BRAF L 228 #6010, & 30
BRAF JE [ 282512 Wt PTC B4 %R S 1 1 BH 4 5 0 47
}100%. A7 2 s meta S-H7 " V4SRRI AL /R BRAF
FE DR ARG X FOIR AR5 F5 12 W PTC A SR ek 42
UL 100%. [AIAF A 5™ EM, JLFfT A BRAF
FE PR 52 A% [H 4 8 R R 48555 22 AR BR VD B AR5
P2k PTC. Rk, A0S VIR BRZESY ENAC Y
R A 445 SRl AR LRI B M U2 {H BRAF JE R 288K
T A B L s ol AR 2 PTC™ . FRIknl I,
BRAF & K 2848 v 1 Ry i Bhi2 Wi PTC M948HR, XF
PTC (2 W ELA = B I RE S, X FROBR R 2519
e S o= <0 ST U = R

3 BRAF EFERTXREAMRIER BRI
TEEENISHT A PTC HISI R

A WFFEH PTC ) BRAF JE[H 2878 R IF 5hil
FElAEH K, A 29% ~ 90%, BRAF J PR 5 A8 4632 Wt
PTC HIRURAE N 0.09 ~ 0.60™ ™17 AN Stk i
X F BRAF 3t A 58 A8 K ) FH A0 e P I F R
TARFH B2 PTC MW (A 7E— 2 ™
Jia ZEY N 16 THHFSE 1 131 (1A B AR 5 PP AR
58 meta 4T i, BRAF PR 2 28 46 I o A~ B
PEBT R B 2555 i B2 B PTC Y BUREE N 0.60
[95% CI(0.556, 0.634) |, ¢ PEHR 0.99[95% CI
(0.976, 0.997) ], TA-N BRAF H:[H %78 HLAA kIS
Wi & ; 1 Trimboli Z£""40 A 8 W9 1Y meta 43
Brig s, 76 1 361 A B A P o A0 HOBR B &85 1
BRAF B:[H 58424V 43 ], PFHPEZMAR, Ay BRAF
TR AR 2 W R F A PR o X IR 52 7 A=
MR A B A LU R ILE . O #F5EaHEn
T IR AR @ BEA N ASH E T TR 451 25 5
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o [ AR S I R 24 3 2019 4 8 55 26 3555 8 1

AT R G5 B AN FIZE B AN M s
 BRAF J [R5 A5 1) 58 745 38 K U AR T

H A% FE PR TA R Bethesda HUUR 40 o i
A R G AN E MRS T R 6 2, A
AR OWmATESHEAHE; @ Bk, @&
SCAS B B %) 40 g 3F i R P o AR Bl 8 v o o A
(AUS/FLUS) ; (@ JEM: g ol ] B¢ 1 8 v 14
J8 (FN/SEN) ; & n] BEM BN (SMC) ;3 © &
PE o AR GG 25 Ot e & 9 R AE SMC
AUS/FLUS. FN/SFN 14352k 60% ~ 75% . 7% ~ 48% .
15% ~30% ", SuZE""9 AT 88 WMHFFLHEFT meta
0T, SRR AT AT T RS040 )2, H meta 53
Br2h BAESE TR R 2S5 4595 SMC. AUS/FLUS.,
FN/SFN " BRAF Bt [F & 48 R4 A [R] (43500
43.2%. 13.77%. 4.43%) , 1 iX$E4575 1 BRAF LA
ZAFL W PTC M BUSAE S AT (5514 59.4%
40.1%. 19.5%) 5 HILH AR RN F—E; Jinih %"
4N 32 TS ALHE 3 150 A B 2 1 I 45 1 110
meta JMHT45 B W%, 7E SMC., AUS/FLUS., FN/SEN
459474 BRAF £ [Hi2 K PTC HYBURES 518 0.58.
0.21, 0.09. X} HATIBFIE /0 HT2KF , BRAF 3
PR 2% A48 75 AN [R) 28 500 4 235 777 v 7 AN ) 28 A8 6 % ik
P, 7£ SMC. AUS/FLUS %55 v 52 Bl i il fs bt
JEPUN AR A BRAF JE R AR i i s Mt
5 HOEME IR & B IEA AR AT ; 7F FN/SEN 455 h
AR SRR A | I 28 7 AR B T H W R e e s 22
X A] BESE BRAF 3 R 58745 FH 1 S ) FRCHR R &5 1 RO
P LA I PTC AR R4 B2 WA Rt PEAS A7 AE—
TE PR

4 BRAF EF R4 XA A8t R B IR
PREE T B2 T R R K& PTC B 1

SRR IE7E FN/SFN 45757, BRAF K& [H %8718
B & AR 2500 70% ™, #E PTC Hh BRAF JE[KH %8748
A BT R 250 18%"" . FATXT EN/SEN 4545 il
PTC H1X} BRAF &K 545 i B R34 7 3 47

1 FN/SEN 2575 BRAF 3[R 28745 H B 4% v 1)
FAE AT fE 2K A EN/SEN 2545 3255 iy Z e i
(JE LM AE % PTC, BEIME R BRIRE, IR FE
A YRR ) A, X B M N AR S PTC
FIUE T HR BRI 1 1815 4 249 R,
IT0) BRAF LRI A8 RAEHAIR, A RAS 8748 R AL
1, RAS AR fE Y8 PE R e v de s (45% ) , 7
U2 AR Sk PTC Hoh 26% ~ 45%, R HRIE
HRA (30%) , # FN/SEN 45715 ' BRAF 3 [ A%

« 1009 «

ZRAZR  RAS 15 578 ] RE e HAR B PRS2
KR, B, An FEUHRGE, EASZ ) BRAF SR
SR FAVE B AT 2 M 45 1 2 A RAS61 [
AR, FL— RAS 275 53 B AN W ff M o HHIR iR 451
AT B AR (93.3% ) FIEE S (75.0%)
% H RAS 2875 F1 BRAF 2781440 Br ] 45 e ANl
FETEREE T 60% ~ 70% BIZWIR, 1245 FNAC 45
i, RAS61 2484 HT7E AUS/FLUS ¥, FN/SEN 4%
T AR IE AR A AR S PTC BA g BE T, {5
RAS RARTE R PR UG i h A R4, R A7
FEAS BHYE R T BE

X PTC H i B B R Uk, PTC hfR
BRAF JL[H 248 Fll RAS JE[H A8 4k, A1 F5 RET-
PTC, PI3K. PTEN, PAX8-PPARy T flF4: #1531
AT X Z Rk L o TRV R PTC
BRAF JE[H 275 W B B g L BT o ot At s
43F RET-PTC., PAX8-PPARy %5 i A5t n] GEA Bh T
L X N B A 2 B OB R 5 9T 1 RO &2 PTC
N2

BIZ4 R 1k, A & I T2 WA B P o 1
PR BRZE 5 I s AR S i s ™
Fe3lT, Brown %5 RFFT WY, X MR BE S A R (0
A I H L IR AR 4595 1) FNAC _F 5 Wi E4T BRAF
FER AR, 7T LK PTC 12 Wi %42 & 9%,
I, XA B A 5 A FE DR R 2S5 A2 WG I A A
Rt — A% .

5 INEERE

BRAF JE[RI 58 A5 7F HUAR IR 45757 1) A Kk Jg v
RIEEFEIAEN] . 15 FNAC LAY |, 3450 BRAF
5 DR 5 AR A K A7 B T 4 v HEODR B M 4515 R )
J& PTC MIHiZ R, Xt H W B & RS
JL4E BRAF AR A T2 W0 PTC By U A 4n
S vk s OE A — o R B, (B L USR5 H
BRAF JE [R5 A B AR — B, AN B 1 0 1
25, BRAF JE R 28 A A I 77 L 5748 e A= i 1)
257 (SMC, AUS/FLUS &5717) W BA 5w iz Wi i
{EL, TMITESE AR K& A AR IR AY FN/SEN 4515 h AR KR
E o BERIYE. 86k, BRAF SR AA
SH RN R R IR 20 PTC 2 W= 14 &
FESFPER 2 T iR
BEERHAA

Flamm RAEP: AXL2ERERARFEHET (FEE
ShEmh G R AR ) BVBUR U, RATIR A ML 24 A3,

fE e W EAVRED XA, [ X ik tE
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