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POJIb BUSABJIEHHSI MYTAIIIl BRAF V600E I1J] YAC IPOBEJIEHHS
TAIB BY3JIB IIUTOMOJAIEHOI 3AJ103U

Yrpaincokuii nayxoso-npaxmuunuii yenmp eHooKpurHoi Xipypeii,
mpancniaumayii enookpunnux opeanie i mxanun MO3 Yxpainu, Kuis

BCTYN

ManinapHuii pak (MP) wmtonoaibHoi 3ano3u
(LL3) e HanmnowwmpeHiwo $GopMoto 3109KICHUX
NyxanH 3an03u i cknagae noHan 80% ycix Bunaa-
KiB paky opraHa [1, 2]. binbwicte nauieHTis i3 NP
edeKTUBHO NigaanTbCad CTaHOAPTHIA CXeMi Niky-
BaHHS (TUpeOoigekToMia Ta paaionoarepanis), ane
y 20% XBOpUX PO3BUBAIOTLCH PEUVONBU XBOPOOU
[3-8]. O6csr nepBuMHHOT onepauii y nikyeBaHHi MNP
3HAYHOIO MIpPOIO BMAMBAE Ha NoonepauinHuin Npo-
rHo3. Hanpuknapn, TMpeoigekToMis, Ha BigMiHy Bif
no6eKkToMii, CNPUSE 3MEHLLEHHIO PU3UKY NMPOJIOH-
rauii/peunamBy xsopobu Ta cmepTi. 3 iHWoro 60ky,
3 TUPEOIAEKTOMIEID MOB'A3aHO NiABULLLEHWN PU3UK
XipypriyHUX ycknagHeHb. 3arasbHOBU3HAHO, LLO
ancekuis Wwni 3 BUOANIEHHAM MaKpPOCKOMIYHO BU-
ONMNX MeTacTasiB 3MeHLWYye pu3uk peumnansy [P,
npoTte npodinakTnyHa UeHTpasibHa OUCEKLIS Cy-
NPOBOAXYETLCS BiNbLUMM PU3NKOM YCKNaAHEHb,
TOMY HeOoOXigHICTb ii MpoBeAeHHs 3a/nLLIAETbCS
OunckycinHoto. Ui npoTupivys 3HauyHo Mipoto 0by-
MOBJIEHO HETOYHICTIO B OLLiHL,i PU3KNKY arpeCUBHOCTI
paky wmTtonomdidoHoi 3ano3m (PLL3) Ha nigctasi
KNiHIYHMX gaHnX y nepegonepauinHiin nepioq,.

Hapagsi ToHkorosikosa acnipauinHa nyHkKuinHa
Gioncia (TAMNB) BBaxaeTbcs HanbinbWw edekTns-
HUM MeTOoAOM ANna MOPQOJIOrivyHOI AiarHOCTUKK
BYy3/10BMX yTBOpeHb LL3. Y 6inbwocTi yctaHoB
TAINB ycniwHO 3aCTOCOBYETLCSH 9K METO[, CKpU-
HiHry By3nie W3, wo BumarawTb Xipypri4yHoro
BTpydaHHsa [9]. TpaguuiriHo pe3ynbtatn TAMNB
noAiNsATb HA YOTUPU KaTeropii: HeiHpopmaTunB-
Hi, JOOPOSKiICHI, CYMHIBHi Ta 3n0sKicHi. EpekTns-
HiCTb JaHOro MeTony Ans ApiarHocTukn pobpo-
AKICHWUX | 3N0SKICHMX BUNaaKiB € LOCUTb BUCOKOIO.
Y cymHiBHUX Bunagkax TAlMNDB giarHo3 paky 3a ga-
HUMM OCTATO4YHOrO MaToriCTONONYHOro AOCiA-
XeHHs BucTtaBnseTbca y 10-60% Bunagkis [10].
BogHouyac moxnmsocTi TAMNB B ouiHui arpecus-
HocTi NMPLU3 (ekcTpaopraHHa iHBagid, meTacTasu
y nimpoBy3nax, ctagisa nyxjamHu, arpecCuBHUN ric-
TOJIOTIYHWIA MiATMMN) YacTo € 0OMEXEHUMN.

MepeponepauinHe ynbTpas3ByKOBE OOCIAXEH-
He (Y3/[) nimdaTnyHuxX BY3NiB LWNi pEKOMEHO0BA-
HO ON9 BCiX NMaLUEHTIB 3i 3N0A9KICHUMWN LUUTONOrIY-
HUMU BuUcHOBKamu TATB. [Migo3pini nimpaTnyHi
BYy3nu BuABNAOTbCA ¥y 20-31% Takux BUnaakis, WO
00OYMOBJIIOE 3MiHY 00CHAry XipypriyHOro BTPyYaH-
HA y 20% nauieHTiB. Y nepemonepauiiHiin nepion,
BMU3HayaoTbca nuwe 50% nimdatnyHux By3niB,
pewTa BUABNAOTLCA Yy xoai onepauii [11]. Oue-
BWOHO, O iCHYE HEOOXiAHICTb Y 404aTKOBUX Me-
ToOax cTpatudikauii pusunky, Takmx K BUSABIIEHHS
MOJNEKYNAPHUX XapakKTePUCTUK, MOB'A3aHUX i3
BiNbLLOK arpPeCcuBHICTIO MYXJIUHW.

MyTauito BRAF nowmnpeHo cepepn, 3nN09KiCHUX
NyXJanH NIOANHW, HAATO Y menaHomax i PLLL3, ne
ii yactoTa cknagae 66-83% y [12]. Raf-kiHasa €
komnoHeHToM RAS—RAF—-MEK—ERK/MAP-ki-
Ha3HOro0 CUrHaNbHOro WAAXY, WO Bigirpae Kio-
YOBY POJIb Y perynsauii pocTy KNiTWH, iX noginy Ta
nponidepauii [13-14]. OHkoreHHi myTauii BRAF
yacTto BusensoTbes y MPLL3 (6nnsbko 45%) i B
neaknx aHannactndHmx PLU3 [15-30]. Y Hawmx
nornepeaHix AOCNIOAXEHHAX BCTAHOBJIEHO 3asex-
HICTb MiX HasBHICTIO myTauii BRAF, kniHiko-mop-
donoriyHMMm o3Hakamu arpecmBHocTi NP, wo
BKJIIOYAIOTb eKCTpaopraHHy iHBasito, metactasu
y niMdaTn4HUX By3sax, ricTONOriYHUA NigTun, i
HECNPUATAVBMM NPOrHO30M 3axXBOPIOBAHHA [21].
3a gaHMMK Hew,ogaBHIX OO0CNiIOXEHb 3anporno-
HOBaHO BugaBNeHHda MmyTauii BRAF y nepepone-
pauinHnin nepion Ha UWUTOJOrYHMX npenaparax
TAINB 9k HOBWMI MeTOQL ONS BM3HAYEHHSA rpyn
nauieHTiB BUCOKOro pmn3auky i3 NP. MeTtot naHo-
ro 4OCNigXEHHS Oyn0 BCTAHOBIEHHS MOXJ/IMBOC-
Ti 3aCTOCYBaHHS PYTUHHO 3abapBAEeHUX LUTONO-
rivHmx npenapartis TAMNB ona suaineHHa OHK Ta
ouiHnku BRAF V600E myTauii. TakoxX y AaHin po-
00Ti OUiHEHO edEeKTUBHICTbL LbOro MeTony Y
LUMTONOrIYHIM giarHoCTUL CyMHiIBHMX TATB i MOX-
JINBICTb igeHTndiKkauii NauieHTiB i3 BACOKUM pPuU-
3MKOM PO3BUTKY MeTacTasiB y rpyni 3 UUTOJO-
rivHo giarHoctosaHum MMPLL3.
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MATEPIAJ1 | METOOU

PeTpocnekTnBHO gocnigxeHo 134 unTONOoriyHi
npenapaTty nauieHTiB, 9kuMm Ha 6a3i YKpaiHCbKOro
HayKOBO-MPAaKTUYHOI0O LLeHTPY EHOOKPUHHOT Xipyp-
rii, TpaHcnnaHTauii eHOOKPUHHUX OPraHiB i TKaHUH
MOS3 Ykpainum BukoHaHo TAIB sy3nis LW3. Yci um-
TonoriyHi npenapatn TAlNB 3abapenioBanu 3a me-
Tooom Maw-I'pioHsansaa-imauv (MIT). LutonoriyHi
BVMCHOBKM PO3MOAiJIEHO Ha ABi KaTeropii: CyMHIBHI
(30 BunagkiB) i 3nogkicHi (104 Bunaagku). Ycim na-
LiEHTaM BMKOHAHO TUPEOideKToMIlo i, 3a HeoOXxia-
HOCTI, LeHTpanbHy Ta/abo nartepanbHy AMCeKLiio
nimpaTnyHnx By3niB WKi. [NCTONOriYHMA OiarHo3
BCTAHOBJIEHO NOABINHMM CAiNMM MeTOA0OM ABOMa
natonoroaHatomamu (B.I'. Xonepiqa i B.B. Bacbko)
3rigHO 3 TICTOJIONYHOK Knacudikauie nyxavH
BOO3 2004. Cepepn BunagkiB i3 CyYMHIBHUMU LM~
TonoriYyHumm BucHoskamm TATB nicna octaTtoyHo-
ro NatoriCTONOrYHOro AOCHIOXEHHA BUABIEHO
5 donikynapHux ageHom (PA), 5 ageHoMm i3 KNiTuH
Moptna (AKI), 10 donikynapHux pakis (PP) i
10 donikynapHux sapianTie MNP (PBIP). B ycix Bu-
nagkax 3i 3noskicHumu BucHoskamu TAIB nicnga
OCTaTOYHOrO ricTONOr4YHOro AOCNIAKEHHSI BCTAHOB-
neHo pgiarHo3 PLW3: 11 Bunagkie ®BIMP i 93
Bmnagku knacm4yHoro MNMP. Buainenta OAHK npose-
[EHO 3 PYTUHHO 3abapBieHMX LUTOJNOrMYHMX npe-
napartis TAINB 3a 4ONOMOro KOMMIEKTY 19 eKc-
Tpakuii AHK (Zymo Research, IpBiH, KanidpopHis,
CLUA) BignosigHO 0o npouenypwv BupobHuka. llic-
ns gpogaBaHHA Oydepy Ta npoteiHasm K matepian
iHKybyBanu 3a Temnepatypu 55°C npotarom 4 rog.
i 3a Temnepatypu 98°C npotarom 10 xBunumH. Bu-
ninenHa JHK nposoannn 3a cTaHO4apTHOK METO-
OMKOIO i3 3aCTOCYBAHHAM KOMIMNEKTY ANA YUCTKU
Ta ekctpakuii AHK (Zymo Research, IpsiH, Kani-
dopHisa, CLLUA) BignosigHo no npouenypu BUPO6-
Huka. BusasnenHa mytauii BRAF V600OE npoBeneHo
3a [0MNOMOrolo NPAMOro CEKBECTYBaHHS MrEHOMHOT
JOHK i konopmMeTpmn4yHOro Metony 3 BUKOPUCTaH-
HaM Habopy PCR Master Mix (SABiosciences,
®pepnepik, Mepinena, CLUA). CTtaTMCcTUYHUIA aHa-

ni3 npoBeaeHo 3a gonomoroto SPSS nporpamHo-
ro 3abes3nevyeHHs, Oe BipOrigHMMKW BBaXanu pe-
3ynbtatn i3 p<0,05.

PE3YJIbTATU TA OBrOBOPEHH4A

OuiHKa KinlbKOCTi KJTITUHHOro Mmarepiasny ans
MOJIEKYJIIPHOI0 TEeCTYBaHHSI. 3 METOIO OLLHKN
MOXJIMBOIrO 3aCTOCYBaHHSA BUSBIEHHSA MyTauiin
BRAF gk O0OMNOBHEHHS OO0 CTaHO4AapTHOro LUMTOSO-
riyHoro aHanigdy TAINB pocnigpxeHo AHK Ha pyTuH-
HO 3a6apBfieHNX UMTONOriYHNX NpenapaTtax TAMNB.
[MonepeaHbo Ha UMTONOrYHUX npenaparax BUsB-
NANN OINSAHKU 3 BUCOKOHO LLJTbHICTIO KIITUH, L0 CTa-
HOBNATb iHTepec gnsa BuaineHHa OHK. KinbkicTb
OHK, wo ii ouiHioBanu nepen MonekynsapHuUm Tec-
TyBaHHSM, KonvBanach Big 1 MKr o 5 Mkr. dAkicTb
OHK oujHioBann nig vac lMJIP-amnnidikauii reHa
BRAF. Ha Bcix umtonoriyHnx npenapatax TAINB
BUSIBIEHO OOCTaTHIO skicTb AHK, wo nossonuno
3acTocyBaTu MeHLe Big, 35 umknie amnnidikadji.

BusiBnenHsi myTtauii BRAF B CyMHIBHUX BU-
nagkax TAIB. 3 MeTOl0 OUiHKM e(EKTUBHOCTI
3acTocyBaHHs BugB/ieHHS myTauii BRAF y uytono-
riYHin giarHocTuui cyMHiBHUX BUnagkis TAMNB BuB-
4yeHo uuTonoriyHi npenapatn TAMNB 30 xBopux i3
CYMHIBHMMW BUCHOBKaMM. 3a LMUTONOTIYHUMU KPU-
TepigsMn cyMHiBHI pe3ynbtatn TAIMNB 6yno poano-
hineHo Ha agi nigrpynu: donikynapHa nyxnvHa (20
BMNazakie) i nigo3pa Ha pak (10 Bunaakie). HactoTy
myTauii BRAF 3anexHo Big natoricTonoriyHoro gi-
arHody HaBefeHo y Tabn. 1. Y rpyni cymHiBH1x TAMNB
BRAF-myTauito BugasneHo y 2/30 (6%) sBunagkax
(1 donikynapHuin BapiaHT MNP i 1 knacu4Huin Ba-
piaHT MP). O6mupea BRAF no3untmeHi Bunaakn 6yno
LiarHOCTOBAHO $IK CYMHIBHI 32 JaHMMW CTaHOapT-
HOrO LMTOJIONYHOro aHanisy. Y »Xo04HOMY 3 LUTO-
JI0riYHMX Npenapartis GOoNikyngapHOi ageHoOMU My-
Tauii BRAF He BuaBsneHo.

BusiBneHnHss mytadii BRAF y Bunagkax 3i 3/10-
saKkicHumu BucHoBkamu TArlB. Ha untonoriyHnx
npenapatax TAMNB 104 nauieHTiB i3 MNP Buasnanm
myTtauito BRAF Tta ananizysanu ii 3B'A30K i3 KJiHi-

Tabauusa 1

PesynbTatn BuasneHHa myrtauii BRAF y cymHiBHux Bunapgkax TAINB

i i donikynapHa Heonna3zia (n=20) Mipo3pa Ha pak (n=10)
FicTonorisa
BRAF (+) BRAF (-) BRAF (+) BRAF (-)
®A (10) 0 9 0 1
DOP (5) 0 4 0 1
®BIMP (10) 0 7 1 2
[1P (5) 0 0 1 4
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KO-MOP®OJONYHUMN XapaKTEPUCTUKAMMU MYXJINH.
MyTauito BRAF BugaBneHo y 43 (45%) i3 93 Bunaa-
KiB i3 knacmyHum TP i B yoTmpbox (36,3%) 3 11
BUNaakis ¢onikyngapHoro sapiaHTta [P, wo 3ara-
nom cknano 45,2%. Pe3ynbTatn aHanisy 3B'a3Ky
MixX HasiBHICTIO myTauii BRAF, Bikom i cTtatTio nau,i-
EHTIB HaBeaeHo y Tabn. 2. 3rigHo 3 pesynbTatamu
04HOAKTOPHOro aHaniay He Oyno BUABNIEHO BipO-
rigHoi kopensauii Mk HasgBHicTiO myTauii BRAF
V600E i Bikom abo ctaTTio nauieHTta. Yactora my-
Tauii BRAF icToTHO He BigpisHanacsa cepepn na-
LIEHTIB BiIKOM Ha MOMEHT onepaduii o 45 pokiB i
XBOpUX BikoM 45 pokiB i Binblie. HasBHICTb MyTa-
uii BRAF V600E 6yno noB'a3aHo 3 TakKMMW KJliHiKO-
MOP@ONOriYHMMM NnapamMeTpamMmu, K Po3Mip
NyxMHu, 6araTtopOoKyCHWUI PIiCT, eKCTpaopraHHa iH-
Basis Ta HasiBHICTb MeTacTasiB y NnimgoByanax. Hac-
ToTy MyTauii BRAF V60OE 3anexHo Big po3mipy
NyxaMHW HaBepeHo y Tabn. 3. BusesneHo Ginbluy
yactoty myTauii BRAF V600E y nyxnmHax po3mi-
pomM 3 cM i Binblue NOPIBHAHO 3 NyxJIMHAMW HeBe-
JNINKUX PO3MipiB, ane pisHUUa He Byna cTaTUCTUY-
HO 3HAYyLLOIO.

Pesynbtat, WO OEMOHCTPYIOTb 3B'A30K MiX
myTauieio BRAF V60OE i ynHHMKamMn HeECNpUSTIn-

BOro NpoOrHo3y nyxnuH L3, HaBegeHo y Tabn. 4.
BaratogpokyCHUIM pIiCT 4YacTiwe BUABNABCH Y
BRAF-no3ntneHmnx, Hix y BRAF-HeratmsHux 1P,
npoTe usa pisHuus He Byna BiporigHow. BcTtaHoB-
NIEHO 3B'A30K Mix HasaBHicTio BRAF-myTauii Ha
umtonoriyHmx npenapatax TAINB i YUHHMKaMU He-
raTMBHOIO MPOrHO3y (O3HaKM eKCTpaopraHHoi
iHBasii Ta MeTacTasu y nimdatniHux Bysnax), Bu-
ABNEHMMI NICNA NaTOriCTONONYHOro AOCNIOAXKEHHS
onepauiriHoro martepiany TKaHUHWN 3a5103W.
PeaynbTtatamy MOneKkynsapHUX 40CnigKeHb npo-
OEMOHCTPOBAHO 3B'A30K MiX MyTauieto BRAF i
PLU3. EkcnepuMeHTanbHi OOCNIOXEHHS, Y TOMY
yucni Mogeni Ha TPaHCreHHUX MuLiax, rnokasanuv
3pgaTHicTb MmyTauii BRAF crnpusatn arpecuBHOCTI Ta
nporpecyeaHHio NMPLL3. 3a pesynbTatamm Kinbkic-
HOro 6araToBMMIPHOrO aHanisy, HasiBHICTb MyTaLlii
BRAF € He3anexHUM YMHHUKOM PU3UKY MPOJSIOH-
rauii/peumamey MPL3. Y gaHoMy [OCRIOXEHHI
OLHEHO MOXIJIMBICTb OOMOBHEHHSA LMTONOrMYHOro
aHanigy acnipatis TAINB By3niB L3 BukopucTaH-
HSIM PYTUHHO 3abapBreHnx npenapartis oas reHe-
TWUYHOIrO TeCTyBaHH4. Hali pe3ynbTat nokasanu,
wo OAHK moxe 6yt ycniwHo i30/ibOBaHa 3i 3BU-
yanHo 3abapBiieHUX LUUTOJIOrNYHUX MNpenaparis

Tabavuys 2

Pe3synbTaTn ouiHKM BNAMBY BiKY Ta CTaTi NauWieHTIB i3 NnaningspHUM pakoMm WUTONOAiIGHOT
3ano3u Ha yacTtoTy myTtauii BRAF

BRAF (+) BRAF (-)
(n=47) (n=57) P
Bik Ha MOMeHT piarHosy, pokn 42,4+13,3 40,3+17,3 0,49
Crats (M/x) 8/39 13/44 0,62
Tabavusa 3
3B'A30K MiX HasiBHicTIO myTauii BRAF i po3amipom nyxnanHu
Poamip nyxsimHu BRAF (+) Bcboro
1 c™M i MeHwWwe 4 36,6% 11
2-2,9 cMm 15 38.4% 39
3-3,9 cm 15 53,5% 28
4 cM | Ginblue 13 54,1% 24
Tabnnus 4

3B'930K MiX HasBHicTIO MyTauii BRAF i YnHHUKaMn HeCnpUSATIMBOro NPOrHo3y naniiapHoro
paky wuTononioHoi 3ano3u

BRAF (+ BRAF (-

Hunnmk (n=4;) ) (n=57()) P
BaratodokycHuin pict 21 (44,6%) 16 (28,1%) 0,1
ExctpaopradHa iHsasiga 35 (74,4%) 24 (42 1%) 0,001
MeTtacTasn y nimbatnyHunx sysnax 37 (78,7%) 28 (49,1%) 0,002
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TAMNB. dAkictb OHK, BuaineHoi i3 3abapBneHux
npenaparTis, Oyna HaNexHo A9 FreHETUYHOrO aHa-
nigy. Kinbkictb BuaineHoi OAHK 6yna 6inbLioto
MOPIBHAHO i3 3a3HAYEHOI0 Yy pedynbTarax TUx 0-
ChigXeHb, Oe HYK/IeiHOBI KNCIOTW BUAINAIN 3 Ma-
Tepiany, Wo 3anvwmseca y ronui nicna TAMNB. Havwi
pe3ynbTaTty 403BONSIOTh MPUMNYCTUTU, WO LNTOSO-
rivHe mocnimkeHHsa 3abapBneHnx npenapariB MoXxe
OyTW KOPUCHUM A5 BUOOPY AiNSHKM 3 A0CTaTHLOO
KNITUHHICTIO Ang noganblioro BuainenHHa AHK. 3a
OAaHMMUW nonepeaHix AOCniaXXeHb Npunyckanu, Wo
ineHTudikauia mytauii BRAF B acnipatax TAIB
By3niB LLL3 moxe cnpusatu andepeHuiriHin giarHoc-
TUUj BOBPOSKICHUX | 3N0SKICHUX MYXJIMH Y BUMAA-
Kax oObmMexeHoi epeKTUBHOCTI CTaHOAPTHOrO Ln-
TONOr4YHOro aHanizy. Mm posrngaHynu cratyc my-
Tauii BRAF y cepii umtonoriyHmx npenaparis, sKi
nicnsg CTaHgapTHOro LWTOJONYHOro AOCNIOKEHHS
KnacngikoBaHO K CYMHIiBHi. Hawi pesynbtaTtun
nokasanu, wo BugsneHHa myTauii BRAF mano
0OMeXeHyY AiarHOCTUYHY LHHICTb Y BUNaaKax i3 cym-
HIBHUMW UMUTONOriYHMMU BucHoBkamu TAIlB. Y
NauieHTIB 3i 3/T09KICHUMW LIMTONONYHUMM BUCHOBKA-
Mn myTaujio BRAF 6yno BusieneHo y 45% sunagkis.

Lli pe3aynbTaTh NopiBHAHHI 3 paHile ony6niko-
BaHUMU AaHUMU PO nowmpeHicTe BRAF y MPLL3.
YactoTta myTauii BRAF y Bunagkax onikynspHoro
BapiaHTa P 6yna 6inbLiolo NopiBHAHO 3 nonepes-
HiMn paHumMun. Cnig 3a3HaunTu, wo nuwe 10 i3 21
rictonoriyHo nigTBepmkeHmx sunaagkis GBIP 6yno
LiarHOCTOBAHO $K 3/104KICHI 32 pe3ynbTataMmu Ln-
TOonoriyHoro gocnigxerHHs. Y mamxe 50% Bunag-
kiB ®BIMP He 6yno BMsBNEHO xapakTepHux ans MP
A0EepPHMX 03HaK, abu BCTAHOBUTW AiarHO3 paky, i
TOMY Ui BUNagkn knacudikyBanm sk CyMHiBHI abo
nigo3pini Ha pak 3a JaHUMMW LUTOSONYHOro Oo-
cnigxeHHs. Yactota mytauii BRAF y ®BIP, «ki
Oynn knacndikoBaHi K CYMHIBHI 3a JaHVUMWN LIUTO-
NIOriYHOro pocnigXeHHs, 6yna HuM3bkot (1 i3
10 BuNapkiB), WO BignoBigae paHiwe onybnikosa-
HUM pgaHum. Ui pesynbtatn nokasanu, wo OBIP
i3 BRAF-myTaujeto MaloTb Oinbll BUPaXeHi SAepHi
MopdornoriyHi ocobnueocTi MNP nopisHsaHo 3 GBIP
6e3 myTauii BRAF.

[MaTonoriyHi xapakTepPUCTNKN HECMPUATIIMBOIO
nporHody 3a lMPLL3, wo nigsnuyoTe pnsmnk npo-
JIoHrauii/peumgmBy xBopobu Ta cmepTi (03HaKu
€eKCTpaopraHHoi iHBagii, metacTtasu y nimdartmy-
HUX By3/iax, CTagisd nyxJiMHW, arpecuBHUI ricTOS0-
rivHMA NigTMn), Sk Npasmio, noraHo abo 30BCiM
HEe BM3HA4YalOTLCHA Nnepen ornepauien. HYucneHHi
pocnigpxeHHs MNMPLLU3 y nauieHTiB pi3HUX ETHIYHKUX i

reorpadiyHnx rpyn NpoaeMoOHCTPYBanu acoLiau,io
myTauii BRAF 3 arpecrBHMM nepebirom 3axBopro-
BaHHs. Pe3ynbTatn gaHoro OOCnigkKeHHd nokasy-
I0Tb, WO Ha nigcTtasi BusBneHHa myTtauii BRAF Ha
unTonoriyHmx npenapatax TAIB NP, To6To Ha ne-
penonepauiiHomy etani, 4O3BONSE nependadynTum
HaSBHICTb YMHHUKIB HECMPUATIMBOro MPOrHo3y
(03HaKM ekCcTpaopraHHoi iHBasii, meTacTasn y nimMm-
daTnyHMX By3nax).

3arasnbHOBN3HAHO, WO 0OCAr NepBMHHOT one-
pauii 3 npusoay MNP 3Ha4yHOK MipO0 BNMBaE Ha
peuuane 3axBopioBaHHs. OuiHKa pusnky arpecms-
HocTi PLLL3 Ha nigcTaBi KNiHIYHUX OQHUX | TeCTy-
BaHHA nepepn onepavielo Moxe A0NOMOIrTN y BU-
Oopi BiANOBIAHOT XipyprivHOi TakTUKK. MOXIMBOCTI
Y3/ y nepeponepauiiHiin OuUiHUi arpecuBHOCTI
xBopoOu 3a P yacto oO6MexeHo, HaATO LoAo
BUSIBNIEHHS MeTacTasiB y NiMpaTUYHUX By3/iax LEeH-
TpanbHOro Bigainy wni. OTxe, HOBU NnapamMeTp,
a came wmyTtauia BRAF, gnga nepeponepauiiHOi
OLHKM PU3VKY MOXE BUSBUTUCSH HAA3BUYANHO LiiH-
HUM Yy BUOOPI ONTUManbHOI TakTUKW NiKyBaHHSA 3a
MPLL3.

BUCHOBKMU

1. [JoBeneHo, wo 3abapBneHi LUTONOTIYHI
npenapatu TAINB Byanie LLI3 MOXxHa BUMKOPUCTO-
ByBaTn onga suaineHHs JHK Ta ouiHkm HasiBHOCTI
myTauii BRAF V6OOE.

2. BwusaBneHHs paHoi mMyTauii mae oOmexeHe
3HA4YEeHH] 019 LiarHOCTUKK 3J109KICHOro npouecy
y BUMagKax i3 CyMHIBHUMU LIUTONOMNYHUMW BUCHOB-
kamu TAlMB.

3. BuwuasneHHsa myTtauii BRAF V60OE y Bunag-
Kax 3nosikicHux TAMNB mMoxe 6yTV KOPUCHUM AJ1s
nepenonepauinHoro BU3HA4YeHHS NMyxJnH i3 BUCO-
KNM PU3VKOM eKCTpaopraHHoi iHBasii Ta metacTa-
3iB y nimdoBy3nax.
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PESIOME

Ponb BbisBneHus mytauum V60OE npn
nposeaeHun TAIMNDB y3n10B WMTOBUAHOW Xenesbl
B.I. Xonepusi

MyTtauna BRAF aBnaeTcsa cneundunyeckon ong na-
nunnapHoro paka (MNP) wmtosmuagHon xenesbl (LK) n
KOpPpPenupyeT ¢ MHBa3MBHOCTLIO. OnpeaeneHne BRAF-
MyTauum nNpu npoBefeHn TOHKOUTOSIbHOM acrnmpaum-
OHHOU NMYHKLUMOHHOWN 6uoncum (TAMNB) MoXeT NoBLICUTb
TOYHOCTb LMTOJIONMYECKOro AuarHo3a y nauueHToB C
y3710BbIM 3000M. Llenbio HacTosiLLEero uccrnenoBaHus
Oblna OLEeHKa BO3MOXHOCTY onpeneneHns BRAF-myTa-
LN Ha CTAaHOAPTHO OKPALLUEHHbIX LUTONOMMYeCcKnx npe-
napatax TAMNB. MaTteprnanom Oong mccnenoBaHus Mo-
cnyxmnu 134 umntonornyeckux npenaparta TAlMB y3noB
LK, okpaweHHbix no metony Man-IpioHBanbpa-lmm-
3a. VI3 HMX No pesynbTaTtam LMTONIONMYECKOro aHanmaa
noao3pUTENbHbIE U 3N10KA4YECTBEHHbLIE cocTaBmnn 30 n
104 cny4aeB COOTBETCTBEHHO. [locne npoBeaeHus na-
TOrMCTONIOMMYECKOro MccnenoBaHns noOPOKAYECTBEH-
Hble onyxonu coctaBuam 10, a 3710ka4ecTBEHHbIE — 124
cnyydas. B cnyyaax ¢ nogo3puTenbHbIMU LINTONOMMYecC-

Jata HaaxoaxeHHs 40 peaakuii 13.04.2011 p.

kmMmn BbiBogamu TAMNB BRAF-myTauus 6bina obHapy-
xeHa y 2/30 (6%) naumeHToB (2 MPLUXK). B cnydasx
3noka4yecTBeHHbIx TANB BRAF-mMyTauuio o6Hapyxunm y
47/104 (45,2%) GonbHbIX. OnpeaeneHa 3Ha4yMTENbHAA
Koppenaumsa mytaumn BRAF B uutonormnyeckmnx npena-
patax TAlNB onyxonen ¢ npuaHakamMm 3KCTPAOpPraHHOM
VHBa3n U MeTactazamum B nimmdaTmn4ecknx ysnax. Ta-
KM 06pasoM, CTaHOAPTHO OKPAaLUEHHbIe LMTONOrn4ec-
kme npenapatbl TAMNB y3nos LXK MOXHO ncrnonb3oBaTtb
ons soigeneHna OHK n ouenkn mytauum BRAF. Onpe-
LeNleHe OaHHOM MyTaumm MMeeT OrpaHU4eHHOe 3Ha-
YyeHVe B OMArHOCTUKE 3/10Ka4YECTBEHHOCTU B Cllydasx
nopos3putenbHbix TAMB. B cnyyagax 3noka4eCTBEHHbIX
TAINB BbisBneHve myTtauum BRAF MOXeT ObiTb nones-
HbIM LOMNOJIHEHMEM AN ONpefesieHns ONyxonen C Bbl-
COKVMM PUCKOM 3KCTpPaOpraHHOW MHBa3nu U meTtacrta-
30B B NpefonepaumoHHbIi Neprnoa,.

KnioueBble cnoBa: nanunnspHein pak, BRAF-my-
Taumg, TOHKOWUroJsibHas acnmpauMoHHasd MyHKULMOHHaA
Guoncus.

SUMMARY
Role of detection BRAFV600E mutation on fine
needle biopsies (FNAB) of thyroid nodules
V. Hoperia

The BRAF mutation is specific for thyroid papillary
cancer (PTC) and correlates with PTCs invasiveness.
Detection of BRAF mutation on fine needle biopsies
(FNAB) can improve accuracy of cytological diagnosis
in patients with thyroid nodules.

This study investigated whether detection of BRAF
mutation can be performed on routinely stained FNABSs.
One hundred thirty four FNABs samples stained by May-
Grunwald/Geimsa technique were classified as suspi-
cious (30 cases) or malignant FNABs (104 cases). Post-
operative diagnoses were 10 benign and 124 malignant
tumors. In suspicious FNABs, BRAF mutation was fo-
und in 2/30 (6%) of cases (2 PTC). In malignant FNABs,
BRAF mutation was detected in 47/104 (45.2%) There
was a significant association of BRAF mutation in preo-
perative FNAB specimens with the presence of extra-
thyroidal extension and lymph node metastases. Stai-
ned FNAB specimens can be used for DNA extraction
and assessment of BRAF mutation. Detection of BRAF
mutation has a limited value in diagnosis of malignancy
in cases of suspicious FNABs. In malignant FNABs, de-
tection of BRAF mutation could be a useful adjunct for
preoperative identification of tumors with a high risk of
extra-thyroidal extension and metastases.

Key words: papillary carcinoma, BRAF mutation,
fine needle biopsies.
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