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(=] H=588Y: AFREIIRNEE (papillary thyroid carcinoma, PTC) i, BRAF V600EZRAFfEi2 A5 iE ik % I
D GAR o G FROIR T 2F 4 i P I BRAF VO00E RS B T4 s A AT Fl R 40 i 27 A &5 (fine-needle aspiration cytology,

FNAC) £ Wi IAERGTE . AT 700 AR AR 5040 B 3R 4T BRAF VOOOETARAG I, 5 AR J5 S SV HL 2412 Wi 4 kAT Lh i, T
fliBRAF VOOOEZ AL ARSI E . Fik: IS HT2016426 H—2017454 F £ 5 HK % B & e 25 e 512 1 56 345 HAR
MR B H PIBH S S FFNACK A H FIBRAF VO0OETRAL 5L, Fr i i % HHQIAamp DNA Mini Kit#2 N DNA, HH RAL Ky
PP K48 (amplification refractory mutation system, ARMS) J7iEfMBRAF V600EZAS, #58 . 563 B & [FJFNACHK
A, ARMSJ 6 I3 N99.3%, B N0 @ 3.7, FHER (45.0£0.9) . LIALLGURE A S WE A Sbs i xt
20941152 FARIRTT B AT IZ W, Q03212 W PTCIY R B H86.6%, 45 i 28100.0%; 4221k & BRAF V600OEZ W
PTCH) REERI2.1%, FirfE100.0%. FNACELABRAF VO0OER Il 112 Wi 28 =y T 40012 Wr . SV #12  N
PTCHIEE T, A 16 HEEAIE2E2 W R WIE g0, (HBRAF VOOOEK A 2248, HAof A/ NPTC. Z5it: FIARMSJY
ERTFNACHR A BRAF VOOOEEE K AL, Al s D28 5, ISR 2 T IR IR BTH B2 Wi K212 W 5 BRAF
V60OERT M &5 AL, &, FIHEmPTCIIR H2R, FEERRTSIIIHER 2 .
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[ Abstract] Background and purpose: In papillary thyroid carcinoma (PTC), the BRAF V600E mutations are reported so far to

have the most important diagnostic value among genetic mutations. Detection of BRAF V60OE mutation in thyroid puncture cells
can improve the diagnostic accuracy of fine-needle aspiration cytology (FNAC). In this study, BRAF V600E mutation detection was
performed on thyroid puncture cell fluid, compared with postoperative histopathologic diagnosis, and the preoperative diagnostic
value of this mutation was evaluated according to the coincidence rate with histopathologic diagnosis. Methods: A total of 563
patients with thyroid nodules were enrolled following ultrasound-guided aspiration in Fudan University Shanghai Cancer Center
from Jun. 2016 to Apr. 2017. DNA QIAamp Mini Kit was used to extract the DNA in thyroid puncture cell fluid, and amplification
refractory mutation system (ARMS) method was used to detect BRAF V60OE mutation. Results: Among the 563 patients who were
tested for BRAF V60OE, 209 cases had surgical treatment. The overall ratio of men to women was 1.0 : 3.7, aged 1 to 79 years, with
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an average age of (45.0+0.9) years. The success rate of BRAF V600E detection was 99.3%. Histopathological diagnosis was taken

as the gold standard. The sensitivity and specificity of cytology diagnosis of papillary thyroid carcinoma were 86.6% and 100.0%,

respectively. The sensitivity and specificity of cytology combined with BRAF V60OE test for the diagnosis of PTC were 92.1% and

100.0%, respectively. FNAC combined with BRAF V600E detection method had a higher positive detection rate than cytological

diagnosis. Among the patients diagnosed by histopathology as having PTC, 11 cases had negative cytological diagnosis but positive
results of BRAF V60OE test. Conclusion: As to ultrasound-guided thyroid FNAC tissue, the ARMS method for BRAF V600E

mutation test has a high success rate of detection, and can aid preoperative diagnosis. The combination of cytological diagnosis and

BRAF V600E detection results can improve the detection rate of malignancy and the accuracy of preoperative diagnosis, and protect

the patients from the delay of treatment and the progression of the disease caused by missed cytological diagnosis.

[ Key words ] Papillary thyroid carcinoma; Fine-needle aspiration cytology; BRAF V600E mutation test

PR 98 J2 8 UL Y P9 0 6 R 0 S 1P b
B, R PGE BT L HAT, AR
JiR AT ik U A0 B 27 K A (fine—needle aspiration
cytology, FNAC ) VIHAGAR] . S 47 SR )
R, ORI R E 2 HRREE Y R
(905, BT 20% Fy9% G HE A R s i 2 .
TEHVRIRFL RIS (papillary thyroid carcinoma,
PTC) ', BRAF VO6OOEZRASEIZ S RIH 2 1%
AR T I B R 5 S AR R T 2 40
JI I BRAF VOOOEZ AL rl Hi Bh 40 i iz W7, 42
2B RABE FIER R . RAZFF Y R S5
(‘amplification refractory mutation system, ARMS )
D3R R e D | W OB RS H R, K BRAF
VOOOERGIN R AL 42 R 311 %o Y AL L], K
i TR AR A ST A I 5 VA R B R R 2 R 240
NI HEA T BRAF VOOOEZ AT I, LALIAU B~
LW G bR, TPAEBRAF V0OEA I 5 41 i 2
WA R A RIS

U bRk

1.1 #H
11,1 AR %

201646 H—20174:4 A 782 B R 2= it & b
Jo R Be 2 B G 5 AR AR5 T FNAC R 4L
5631, 2 H 4 L [R5 AT 40 il 2 12 W JX BRAF
V600E 5 AR F5r il
1.12 230 544

QIAamp DNA Mini Kitif 7] & [ 7 [
QIAGEN/AT], AZEBRAF V600K ZE 2% 5 I 7
& [ S Y R 2R e A BR A F .

Eppendorf 58 10RAK# 25 .MU H £ [ Eppendorf
AG/y ], Thermo-Shaker|H i 4 J& 1M H 2 [
Thermo Fisher ScientificZN &), QIAcubeﬂ‘Zﬁfiﬁ%ﬁlﬁ(
I 15 E QIAGEN/A ], Thermo NANOdrop2000
AR e FE I 52 {SU) H 3% [ Thermo Fisher Scientific
2w, ABIT7500 5K I 2%¢ 't i T 545 i 6 S5 1
(real-time fluorescence quantitative polymerase
chain reaction, RTFQ-PCR ) AU A 2 E Life
Technologies”s 7] o
1.2 Fi&
1.2.1 DNAZE

R 41 FH Eppendorf 58 10RAG #2500 AL
4 000 r/min50330 min, 25 BVEWH, WECTIEN
ASLRBI A Thermo—ShakerH ik 4 J& 11556 CIH
e B, FQIAcube XIR IR BULARIDNA, H
Thermo NanoDrop20004% & i B2 I e {3 7 &
R B 5 —FR R 222 ng/ulL.
1.2.2 RTFQ-PCRA&M|

% EAUREARCRE B HIRTFQ-PCRIE A,
RA1JE LI 35 L B8, K5 B4y
FIDNABENFEARIS pLin AR N o A JE LA
4 000 r/minZ>15~20 sJF A ABI7500 RTFQ-
PCRIGHATRTFQ-PCRIFREFOCE S, Ak
FAE5E ., RTFQ-PCRFLFH: 95 °C 5 min,
IMER (F—FrBE) 5 95 C 25, 64 C 20 s,
72 C20s, 15EH (S BrBr) 5 93 C 255,
60 C 355, 72 °C 20s, 3IMMER (=B .
fr s : 5 =M B60 CHIERAZFAMAIN
FEHEX (HRVIC) {55, $hAITRTFQ-PCR, A7
Bl
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1.2.3 BRAF V600ER % 45 % )%

P A5 WU AU 8 B — SR RGN 2 1oy 4 i
ARG 43T o 75 2 R I e % P Jo s it S iz £
F3 P4 X B LRI iy B 2 AL, T AR A0 S o A 50 1
7 Threshold &4 3 & FHE M Pi oS4k, 15358748
FAM{E S B NFEHEX (EQVIC) {55 MICHE., #f
FEIRE T IAE : FrIUAE S AN HEHEX (8
VIC) 55N ARy M2, HCHENTE13~21
Zlal, #F NI CHES2 1 IHEX(E 5 JoIH B ¥4 ,
VLA BIDNA S A RTFQ-PCRIN IR 2 DN A JIN
ABRAE, 752 R EDNA S DN A H &
JE TR (AAEFAMIE S W 043 i
2, HCHE<28, AT EE KM, s
R NBRAF VOOOEZAE [HYE . A NHECHE<13, i
B ARIDNAGE &, NWIE/ZDDNASIA & Fa AT
5y s AHAFAMIE S JC U] B4 3 th 4 5 CoE>28,
ZREARTOTE AR K, K2 R BRAF V60OE
GEAS M RS S I FAMAE 2 CHE — <20, {H
AT RE 2 i TS RS A AN [ (3 15 T 2 2 i

. LRI FAMAE 5 CUE =28, NIREA R BT
(SARTF R G R R ) 5 AFEARBFAMIE
FCHE<28, NIEEA A FHYE
1.3 Sit=ahE

K HISPSS 19.048 2 AR5 4 704
P<0.05 02 7 A G Lo

2 4 R

TE56315| 54T BRAF V60OE 58 25 46 I i o %
e, B HBIN1.0 1 3.7 (120 = 443 ) , 4E#R
1~79% , FH4ER (45.0£0.9) % (F1) .
BRAF V60OE I 12 #499.3% (559/563) , 4
BRI R W, TeikFIBr s R ( ARMS 7 ik A G
HEXUETHEE , -9 H52M) , BRAF V60OET)
SR GEAEE R 50% . A ARA T AL 22 Wi 53 M 6
Gp, Forp 324, R UL A0 18245, E
U ARA205], ARSI, SEuEIIPENIE6
i, PTCIEEPTC 2924,

£1 FRBETFNACIRAHBRAF V600ERTH H R, 8 K DNAKE
Tab.1 BRAF V600E mutation, cell number and DNA concentration in the FNAC samples of thyroid nodule

. . . Gender DNA concentration BRAF V600E
Cytological diagnosis (male : female) Age/year Cell number>60 po/(ng-ul™) mutation
Benign 32 6:26 23-61 (mean 46.0 £3.1)  71.4% (15/21) 1.5-21.9 (mean 7.3 £ 1.9) 3.2% (1/31)
Tumor cells undetermined 182 31 : 151 19-80 (mean 48.0 = 1.6)  28.3% (34/120)  1.2-115.3 (mean 7.0 + 1.6) 7.7% (14/181)
Atypical lesions 42 10 : 32 27-67 (mean 46.0 £3.1)  50.0% (16/32) 1.1-25.8 (mean 6.2 = 1.7)  33.3% (14/42)
Individual atypical cell 9 0:9 26-52 (mean 39.0 £ 6.2)  40.0% (2/5) 2.4-10.2 (mean 5.2 +2.4)  66.7% (6/9)
Suspicious for a follicular 1:5 31-46 (mean 38.0£9.8)  50.0% (3/6) 1.6-17.4 (mean 9.1+ 6.9)  40.0% (2/5)
neoplasm
PTC/suspicious for PTC 292 72 : 220 16-79 (mean43.0 + 1.3)  85.3% (174/204)  1.1-85.7 (mean9.0 = 1.1)  82.1% (239/291)
Total 563 120 : 443 16-79 (mean 45.0 £ 0.9)  62.9% (244/388) 1.1-115.3 (mean 7.3 +0.8)  50.0% (280/559)

388 FNACARAS AN JEPFAl , BEA Bk
PIBOA {5 X 8 N 95% , 40 B P4 > 601 20 ff 1)
FEAR SR DNAWR EEXIE (9.0 +1.2) ng/ul,
240 i 2 TEA <601 41 1A AR AR S U DN AV J3E )
R (6.0+1.7) ng/ul, WLk EEY/NT
10 ng/pLo WA BET oG 30 UEA T I REAR B8
B, ZRIGIFEX (P>0.05) .

20901 F8 #4552 TR I AL LUk B 222 Wi 4G
B, AR WE N SR, AL 402
S BRAF V6OOEFK I (Y HERG 2 . 4l il =12 Wi PTC

() R H86.6% , Fi5FEN100%, FHE T {E
F100%, B FUE 420.6% . BRAF V60OEH.
TS W7 PR R W g ) R B R 78.2%, FE S
FER100.0%, BHAEFINE 4100.0%, B F0AE
J13.7% ., FNACH( A BRAF V60OEZWiPTCHY 7
W H92.1%, Fr5E 100.0%, BHEBUNE K
100.0%, BRI }30.4% (%2) . FNACHEE
& BRAF V60OEA I %) BH M AG: H 5 T B FNAC
N HAMBRAF V6OOERMN , 2545 1H#E X
( P<0.005) .
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HAUGH A2 W N PTCRY R E v, H 110
F M F 2 W R WL RE 40, {HBRAF V60OEARS:

WIBHME, Foh ol R/ NPTC, 246°8PTC, 44540
M P >60, 4FI40HEITAl <60, 3FIANTE .,

R 2 AKFISHIFIBRAF V600ES W 5 HLARIE S BT S ARAE R L3S
Tab.2 Comparison of cytological diagnosis and BRAF V600E diagnosis with histopathologic diagnosis

Histopathologic diagnosis

Item Sensitivity/% Specificity/%
Malignancy Benign
FNAC
+ 175 86.6 100.0
27
BRAF V600E
+ 158 78.2 100.0
44
FNAC+BRAF V600E
+ 186 92.1 100.0
16
A B L FNACPR A B DNA SR B, ¥k
3 5 i T10 ng/ul, ZERLHIFEL, iz

PTCE B W N IR GE R IR, 29,5
RBREE MR EI80%' | IT AR R R I B
HATHT9E &M, fEPTCHBRAF V600EZ 7S i it
UL SR 574, RAEFA45%~80% T BRAF
V600EZ 2 5 A] 15 BRI TG Ras 5E N /22 73 3 TR 4R,
P 22 S8 D A B R e 22 24 TR AL R
14 ( Ras/serine/threonine-protein kinase/mitogen-
activated protein kinase kinase/mitogen-activated
protein kinase, Ras/Raf/MAPKK/MAPK) {551
% AR A5 FPDR R 200 B 4 50, (0B b R A & AR
A5, FERIE R A FL SR I A L e AR A
KoM bsEanm = .

H T H R R 45 5 2 00 1% 40 A 2732 I8 R i
FOBVEIZW RS T B, H22020%09 AR IR
FNACHRAR 40 M2 TG WA as iy 1070, HOmk:
U R 1.7%~6.6% "), R4 B W B
R T . B, A G oA D
N TFENACHRA, W4 B FNACARFTZ WY i
iR . AW HARMS 7 ik il BiE 51 5 T HUR
JRFNACZHZ I BRAF VOOOEZEAE , il i £h %
#11K99.3% , Jrik P, & T PR Hi A
BhizWi, AR5, WAL LA > 607 < 60

SEMDNAFRIUNIR L, AT e T 40 M # PEAG T
ANBETE 4 S WL ZE i b A SE PR A . A B 445
BRAF V600EZE AL e il 2 We iy s 191, A M it (1) 22
A FIDN A B A e 1 S5 D2 A5 B AN G
P T BARMS J7 K00 2 W (R R AT REA DN A
Jo 1 25 R B OGN R A . AEFSE T, HDIR
25T 20 2= W ) R % N 86.6% , K A2
Wi 5BRAF VOOOER M ZE RAHLE &, REUE
FE92.1%, Ui 2AI2 WA BRAF V60OE
T F VB SR AT T Bk AT i 22 W s sl BRAF
VOOOEK: I o 43Hr 1 16 41 210 Bl 2712 Wi S BRAF
VOOOEKIM BH: . 4R~ 2 Wi BH M i i, Horp
O A JG 12 W R/ NPTC, BEBAZER/NPTCH, 7T
REZE 0 U A5 ibgd A e 4 /L, A M 242 s
SRR, T4 TR BRAF V600K 2878 J&- 4
DNARFEEIR, Kol R R, I T
/INPTC, BRAF VO0OEZEAL 5 4l 2 kil — 35 4%
A0l R SIS W R, FRCTER R

g BTk, ARHETHARBR S T FNACHR A H ]
ARMS 7 KM BRAF V60OERL I %5, BRI
SRS AT R I, Af2Ei2 M 5 BRAF V60OE [H]
PRGN, T 5 BRI 25 T FNAC Y AR AT 2 Wi e
%,
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