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The Clinical Value of Fine Needle Aspiration Combined with
BRAF V600 Gene Detection in Papillary Thyroid Carcinoma*
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Abstract: Objective To investigate the value of fine needle aspiration (FNA) and BRAF V600E gene in adjuvant diagnosis of papillary thyroid carcinoma
(PTC). Methods Clinical data of 176 patients with suspected PTC between February 2024 and September 2024. All patients underwent a fine-needle
needle cytology (FNAC) and BRAF V600E gene mutation testing. With postoperative pathology examination as the "gold standard", the value of FNAC
and BRAF V600E gene mutation testing alone and used together in the diagnosis of papillary thyroid carcinoma was analyzed in detail. Resufts Among the
176 suspected cases, 145 (82.4%) were pathologically confirmed as PTC, while 31 (17.6%) were non-PTC. The sensitivity, specificity, and accuracy of FNAC
combined with BRAF V600E mutation for PTC are 92.41%, 100%, and 93.75%, respectively. Conclusion Combined BRAF V600E gene mutation detection and
fine needle needle biopsy can significantly improve the diagnostic sensitivity and accuracy of papillary thyroid carcinoma. This finding has important clinical
value for adjuvant diagnosis of papillary thyroid carcinoma.

Keywords: BRAF V60OE; Papillary Thyroid Carcinoma; Fine Needle Aspiration: Sensitivity; Accuracy; Specificity

FRBRSE (thyroid carcinoma, TC)RADWARFZEABE
MR, E2ttREERNUEE3I%~4%REEERFEIERK, §
EEREESO2022F41HREEY, FETCHARHIA22
B, 4952EREEN4.8%(225/457h), Bttt TCHE
1TRBI(1TH/ASTR), BRTCAREEFERZESHMETRS
EBEMi, BNELKEERMTFER", TRRELLRE
(thyroid papillary carcinoma, PTC)@TCERE IIAYRIERE,
295 BTCHI85% ", FURBRIL MR B AR A4 10~304,
IRAIHAPR E M IR0R, FHAZMEBELEMBNER, EIRFK
FEFRERRNEEITR, BEAERSZ/NFlcm, B
K, @ RIRBREA A BA LI,

Bal, BRBICRKRENREKBEULGERANE, &
SIEBEREBELE. RE, BREEE. LRGN ITESERE
s, ANE—ENBRRES, BES| THATSRER
(US-FNAB) R BErilik L ERARZHN—MHEIIZRA, BF
T2, BRMR, TEBH LI RELEAEARNE R
1REY, BT EEMIEIE, IS, BRAF V6OOEEREMEFIR

(B—FE] B %, B, TEEW, TEHRAD: MESIEHRES, E-mail

BRENZHPHEIHT EENNE, AEFRATNEEERE
RETEENSZRIE, BRAF VEOOEEREKNERESEMNIS
SHMSRMY, EBERIRREREEPHNRTER, MMEE
BIELEHTERRNSE ", ZRAR T AR S
FEAZHINIRZ. RZF @, MMRESRNERNEE
. Alt, AHATIMEAFNACSBRAF V600EEFEEX &MY
FE, T FNACH BRAF V60OEE R TE PTCHBIN AN E.

1 #RE A
1.1 —REE RARIFIETIFRZ, 2024528 F202449H
BRI 1T6HI AT SRR B EENMRN R, SIFEHATH
(26.7%). L1129 (73.3%), FEII~TTSXIE, FIYELHS
7(45.631+12.14)%, B=FAREIZEAI, DBIHFNAC
BRAF V60OEERE i MF RN, S, FIERATEES AT 2/
HEERNANBERES, BERERICIEZRSEZHE,
MANES . REZBHESISTASSRARFHNAR
[ERIBRIZARRBRIRE(PTC) B FRIRE T, HiFR

: 3197308518@qqg.com

" CEREE] ¢ER, B, FAEM, FEMRRAA: FREME. E-mail: 1564072569@qqg.com



JOURNAL OF RARE AND UNCOMMON DISEASES, JUN.2025\Vol.32, No.6, Total No.191

ES: WERERTAMS,; SGFRBE AR RSN
BHEMEREERE, BUTE,; SRMBILRER; &H
BEIERATEERE RN,
12857 % ()85 IS THIFNAC: ESRIFIHiEmios,
HERTEML, BIRBLEMETRE, LWAEETARNKRE
WHAME, UBSLERPYMEESHRRE. BRAESHIREPR
A, AaifiE. BRATSHELHTAE T, WAETHITE
R, FRIAE: REEFEASREX, BSAHERETRLY
t, SHEEFTHSHRAER, RIS, SRIFTAE
S, BMTEALRE, (BTN, AGRIEHH
fhizn), BEEEVENAEYIRIRETHL. FRER, YixE
—MNEGH TIFEIR, FEEMEDHEIEHL,
WENFRILBRBRNEREARREREE, ERHRER
HITERRE, FRGAHEARR, 2BRGHMERE
FRAK. ARFBEFLIENKIER: BNENRIRIRAMRR
% BethesdaiRE R4 (TBSRTC), E1ERFIREA LIRE
S5RMETERBAMFES FPNFHEETSEER.
(2)BRAF V6OOEERRZT RN : i TDNARREL, HIA
A~5umivtlFr, BXS~10F (FEAERZMIBBAMREEX), H&EREA
PEREEA, EFDNARRENLER, AGEIREBAEBRAFEFEV600E
RERMAFIE(KFHPCRE). MPCRRNE R RINERFIFE
—fit%, B A\Real-time PCRIYERH, ZHBIAFIRHARE
BES, HNE#HTRN, UHEERERRETARETM .

BRAF V60OER T HEFTA(E2): fFEHNidizsd, B

EWMREARE, ERNSEEHEX)ESRHEMSEY E(CtE
>21), WEEHIZONASEMEAREFEN,; YRNAS
FAMES 2 E B4 18 ih4k B Ct{E<288t, BRAF V600EERE A
RTE(PHM);, R2Z, EFAMESTEEY EIHCtE>28, N
HEABRAFEERRZ (BAE).
1.3 MBEIFE LN RRBESHITA B TARTS S
MR, #xt BRAFRRERHTIRM, HURGREBRENENH
A, IRITFNAC. BRAF V600EXTHARARFL IR 22 AY12 M RBE
1.4 B2 H% FRIEEUREIESPSS 23.050 4 M I8, 8%k
IERA(X +s)RR, THRBSH; HEERLUN(%)] 2],
RKE x RIEHTAEL R, FitFEEEMNIEENP<0.05,

24 B

21 ZHARNFERHER 17662EHERRAFRKFER
&, 145612 BIRBREL R, 31008 BIELET,

2.2 FNAC. BRAFVEOERTREESRVMNIZHNE BFE5S
THIZHT, UFRRBEBLERA “Si0E" , 23T EFNAC.
BRAF V60OE ERRTRINNEBKAIZHNE, ERETR,
FNACFHIBRAF V600EE AR T B 512 WXy B AR AR 2L S K 5=
FIZHT SR M. SR MM ERME D 51992.41%. 100%7]
93.75%, IETHE—2H, Ft, FNACEABRAF V600EE
ERTRNIZENERS. WK

(1) ® d ®
Bl Fm . E1A: ZRMEEY (X2000; 1B BRI KRB (X200), K2 BRAF V6OORZFE R THIME R, E2A: FAA; EIB: REA,
R1 EREHZICUER (B
. FRREBLERE
FiE o o &1
BlE  RIE R2 SHIRR S HRIS MR
ENAC sE 1120 112 WA BB (%) HEE(%) M%) PETTNIE©) FBMRNE %)
RE 33 31 64 FNAC 7724 100 81.82 100 48.44
m"EH 117 0 117
BRAFVEOOE . BRAFV600E  80.62 100 84.10 100 52.54
HFEE 28 31 59 BEA K 9241 100 93.75 100 73.81
. EME 1340 134
il B 11 31 4

33

FORBRE (E L F R 2 BCERE M KR E & A RIE Rk
MBTHRE, HARRENEZEEANSE, ERS
FORBREMSEMED, FRRILKIRE(PTC)RRE MBYRIER
B, JERRBEREGING5%, B EERR T @ HE

MBLERE, HRETRTTENBRRED. PTCHRTESF
L, RRNEESR, JERSHMEBARE. BEKFEL.
BERAZRABNARBESSMEREX. HRKAE, BRAF
V60OERZEZPTCREFHEMERN D FAREY), BRAF V60OER
THEPTCHHRERFAEEZEARER, XEHREEREX

- 45



FOERAES 202568 5328 %6 1 S5F191H

F945%~86%", IGFRMIZIESSBRAF V600ESR I E T 1 480E
RAF/MEK/ERK-MAPK{E 5188, K& TFHERKEEER{L, &M
MRS, B EK", EFEARE, BRAF V60OERTE R
BRENR. THEHABEEEMNIZHNE,

DA R AR 12 W E BRI B E M B E R (CT),
BRELTZPHERIERE, TEERETSESR, WG
BT RATFA4cmBI ALY, EXHUNET (<lem)BieH R 8
Ethm, EXRETPABIBTIRELTXEENIEERE.
XM RS- ESENE NS, BERBETERLEN
DIEfRE, ANtEIGETESTHEE. CTETGMEEE
FEEEMRE, BEHZINERMESAESBINEGHIRERHN
i, B, AHFREQSHAINA “Sing” , BHEIR
R EMRNBMEESN. BHFRERENFRBLETARGIT
HMEEA L, FNACRABEIGM/VERESERR. B,
WELVBERBETEEEFRESE. i, BRLEEFRF
BIRREAVCMMNET A, ITER, BRAF V600EMREE
ERRBRILORE (PTC) RN EE R XE. RKARE
7, BRAF V60OERZRPTCHEBERBHNEE D Fins,
S5PTCHELE B ZYMEX, BRAF V600OERTEPTCHEL
B RAEEN, Zatelli" S5 & 3T4690) B IR LTS #
77BRAF V60OEEREMIT, &IBRAFV600EEEEPTCHRY
RITLEHIF64%, FEPTCHIZHI R BMERTT%IRAEST%, X
BAIRE, X279%IPTCHIFRRE—FIEE, BRAF V60OEEXS
AP ETIREPTCHR R, SE" LURFRITA N EH
RWR, WAL HTFNACHIBRAF V600ETE IR PR 2 B A I
RE N, BAHFNACHIBRAF V600E7E FIRBRIL KRB R AY IR BR
B, THMERPEH: FNACES S5BRAF V600ERLFAEIR
ST KR AL RIS R, EHURME86.2%(156/181),
EHE 787.9%(182/207), MEAZE AN HHRFNRITT B
iR B ENIRRRERHE, HiTfh T FNAZ S BRAF V600E
BERRTHNTEFIRFEIZM PSSR BN E. MR
RERER, ELR2IGFRBETEER, BLITHRGEHH
ZAPTC, HEPBRERUNIARE ST EE8EHI, &E
105%1(89.7%). H—FNITER, HERBILRENER
BE1EXN, BEBEAIREHNSRETHER(P<0.05), %
MRIT4EFIFEH, FNACEXEBRAF V60OEERE M MEIRSPTC
PHNRBESEREIE T EENRE, SERMNIZEAER
b, HREEMO.T27IRFZE0.957(P<0.01),

ANHF 3 @ ST FNACS BRAF V600E EE 1 MIBX & 2 FA K9
ZHNMERTON, ERER, BRTRE—NIZWFE, BE
ZPHERHE. BREUNERESSDXBIST LRI
BENRE, X—RUFNEKRERKSIZHTEIEEIRRIFRAR
SETHMRLEENSEMNER, SEEMRERIZMIZZHNK,
BN A IRKEERMT T BEaIEHNIZHEKIE, BBTHEER
BEMMNMEUET AR, MRERANBREEFRE, &

46 -

FERNRE, BARGISHERRKRILORENZEHPARR
BRZERNE, BNFTESBENIRRSE. BERINFHM
BEEHTEEDH. Wi, WFARRRRNER, NHFRITE
R&E. RENMQNIEZRECTINEEL, UIRSIZEEER
HEFRE .

4R EPTIR, FNABXSBRAF V60O0EE F6M7E KRR
HWEMR AR REMNE, EBRSISHIERTMAIEN,
KK, HERRNH—TRANMEREANREHED , XFREX
B E AR ERERREEN RIS G T A AIEEX
BI1ER.

2E

[1]Bray F,Laversanne M,Sung H,et al.Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries[J].CA Cancer J Clin, 2024, 74 (3):229-263.

[2]Charib H,Papini B,Garber JR,et al.American associalion of

American college of endoerinology, and

associazione mediei fndoerinologi medieal guidelines for clinical

clinical endocrinologists,

praetice for the diagnosis and management of thyroid nodules 2016
UPDATE [J]. EndocrPmet, 2016, 22 (5): 622-639.

[BIRRL, M, MRE. B F. AEF 55T 44 F A 7E#H (US-FNAB)
7R AR AL SOR A (PTMC) % 7 o oy B R (T, B DR 40 &, 2023,
30(6): 22-24.

(41903, Zok, At A5 R T A FR AR EE T RRE TR ERE
A e R ). AR PR A R 2 7, 2019, 21 (2): 167-168.

[S1329r, Wik, Mzkde, . 4 7 5| 5 T 4040 F A 4 4BRAF V60OEA T 7E ¥ B
IR AR B9 (0], B4R 4, 2021, 31 (1): 126-129.

(61 2, @452 A8 7 5| 3 T 44T 5 40 o 40 KA BRAF V6 00EHE A4S 1 3¢
BRI B ). EF R 4R, 2020, 30 (12): 2193-2197.

(7103, #4n 3, KIpsg, 5. FARBRIL B ARG A2 7 5] 2 T bk B 4 R 1956
Bl R AT 1. B 45 % 447, 2016, 26 (10): 1799-1802.

[8]FILETTI S,DURANTE C,HARTL D,et al.Thyroid cancer:ESMO clinical
practiceguidelines for diagnosis, treatment and follow-up[J]. Ann
Oncol, 2019, 30(12): 1856-1883.

[9]1Zhang CX, Zhang LZ,Lin H,et al.BRAF V600E mutation mediates invasive
and growth features in ameloblastoma[J].Oral Dis, 2024, 30(7): 4426—
4439.

(101 x| #%, E) %, VRm. 287 5| 5 T 204t 5 R FuBRAFV6 00T+ U2 F 4R A
B A NE [T R K 4R (B0, 2022, 60 (10): 57-61.

[11]Zatelli MC, Tmsforini G,Leoni S,et al.BRAF V600E mutationanalysis
inereases diagnostie accurey for papillarythyridcarcinoma in fine—
needle aspiration biopsies [J].Bur J Bndoerinol, 2009, 161 (3):467-473.

(2] BRAE, %k, %, & BE5| R THRRE T st FRl et hE s R
TR I RNE (], R, 2018, 47 (35) : 4524-4526.

(131 &4 . 42 7% 5| 5 T 404 50 40 HL 5 XA BRAFV6 0 0B L4 11 7 FF 3R B AL 3k
WA o 0 BRI ME D). W A 5 (B 40, 2019, 21 (3): 215-217.

(14130550, i, DA E. 4B 7 5| 5 T a4t 5 0] 40 i 540 & B A BRAFV60 0B
I W R R s PR AL (D). AT B 2, 2023, 45 (8) : 809-813.

(WFsBHA: 2024-06-16)

(BRxtmeE: SED)





