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sbs30  996Ygmds 20-sb 80 Frodyg. B396 obobo 3oMHmdomsw
Q©I3IXAMNBIO Db ol53MdM03 XyMRo©: I- 20-0sb 35 ffersdog, II-
36-0096 50 {0y, ITI- 51 erosb 65 farsdpg s IV- 66 farowsb
80 Fas09qg. 2960LsbO3ms, vy BYELELL 3¢slogo3sEool MMmdgeo
3wsbo, M5 93065@ILMd0m 3obgdmEs MomMmgMe Sbd3MIMO]Z
X39%90, 99835 POMMIME XyIBI0 BIGHILWIL  39BIRMOOMS
36m396¢wmo 3sb396909woE. 8989y P3gb 9b3Lobwamgm MHMaMmE
56b390M580 0ym oMM FOGHMINOBMEMY0YHO EOsRBMBO
903079 30LEGHMIMOBMEMP0O EOSFEMHBIdMNE, MoMMgmE Sligm
399b393500 BsdM3594oe0dg0 53m30L93056MmdOL Hobo.

Bbsgmgdo  3obHMAMOBMMoNGo  ©s  0dMbm3olBmgodomGo
33wg30obomgol:

9600 fiwol  gobdsgamdsdo 2014 farosb 2015 Garsdg
30LGHMEMPOMGHO FoboEgdol Ggammggds gobbmMEogws A3l 3smm-
WOPMS O GOGMWMAMS  359MHM0sbgds- Zomxgm -l (Mdoobo,
LodoMM39wMm) s 96EMIOObMEMY05-89EH0MEMY05-0IEHME MO0l
396¢M- gbd9oE0-0b (MdoWOLo, Lods®mzgurm) dsBsby, 3obGHm-
OB 56J039000. 33c093500 BoMHMIEMBOL 3M0EJM0Igd0
0ym:  oxgmgbEoMdMwo  FoMmolgdmo  xoMm33¢wol  Lodbogbggdo,
OMIWgdo3  BMEOIEYOHo  930mY0Esd  FoMmdmoygdmobgb,
00103530696 65 500gbMT5BHMBME 3356390, 35300 35ME0bMIOL
B0OIPL:  3530oMo  30M3E0bMIoL  3Esloge 3560563,
3030WoMme  303MM3ISMHE0bMIAGRL,  3530waMmo  35GE0bmIol

BOOZN@NO  3o0BEL(06353L@oMmIPRNL),  BoOMIIROIQI
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39605D63L, 3530oME  3o030bMAL  FMWEHOEIbGHOMWo BHom
5 9JLEHMNOMYMOEIMO A93MEILIO0M, BMEOIMNWE® 50YDMTsL,

BNE03YYOH J5O306m3sL, 3MGE@OL MXOHIOME ©sH0s6989dME
9O00©. 3393590 250mYygbgdmer 0dbs bm®IsmGo BsGOLYdMO

X06330ol  Jum3z0wobysh 998AsMO  Bobowrgdoa. Loghom  xsddo
330935 3o6bMM 309 54 3930bg935H9, oo 4 8g0mbggzs 9903930
dbmmE 6mOIsMOHO BGoMobgdOmO 063300l Jumzowl. 356Mog0bdo
B595¢009dwa0 Folisns 3oMHAS® ©s3v)8539099w0 s d9bseBMBIdvo
6J039dBH™b03Mwo 5bslosmgdmgdom ¥bos yngowoym.
30LEGHMIMOBMMAOMOO  0BFBIO3MYGHI305  JBbMOEogw©s  gobdg-
®mOHIPom MO0 ©3M¥Y30©IBI0  3oLEHM3sMMEMaol  Fog.
©056mLGH0MYds,  2M90obyo  IN0sbs  ©ogYPEbm  Abmywom
X96s330L  MmEeboBsgool (WHO) 8ogh xs60olgdmo xoM3zwol
LodLOZgbMEO 3MMEgLYOOL OsABMLEHOING 3MOEIHOMIGOL.
0396m3obGHmgodon®o  33wg30bmzol,  BmOTseobdo  ©sxgo-
JLoMgdo s 3565530600 Boygse0dgdwo Foboegdolsh sBsoem-
900L  ©sdBoEYds  QoBbMM30gms  3-4 Fozmmbby  FozBmG™Iol
Lodogoegdom.  Madsboggdol  gobmogligds  dmbs  s3gbogom
0589985390 Lobogbg 30693%bg. Lobagbg dobgdo dmmogbccs DAKO
-b PT Link -8o 3mo: PT10126). PT Link-80, ®m3gemdog Fobslfjo®
Bolbdmero oym dg3gMo- Target retrieval solution high ph 50X, ®mdg-
ol 05308 dbM0Z FoMmTMoagbl, OHMAMGE 960960l 50BAbL,
0b939 ©9396553060Bo300L ¥3BIML. 50bOBEME 535GMET0 bBHOYIBOL
500965 3bbmemE0gw©s 20 Hmomob gs63sgamdsdo, 97 OC -by.
500960l 3GMEgLoL sTMI3MYPOOLMSB3g Llsgby d0bgdo yowsgzows
WASH BUFFER( 20X)-3o, 53539 3063dob 3moor: K8000,DM831.
39900930 9&o30 ogm Envision Flex Peroxidaze-blocking reagent -5§on.
(3moom: K8000,0M801)

3393590 959my969899c00 0dbs 9990980 306039000 Imbm3mbaymo
abBHolbgmegdo: 1.HBME-1  monoclonal mouse, 3m@oo :M3505,
3mb39bBHoMmgRdMmo  sbBHolbgmewo TTF1 Monoclonal  mouse
3m©o00:M3575  3mb396@0MgdMwo  sbGHolbgmwo  9o6%: 1:100. 3.
CD56 Monoclonal mouse , 3moo: M 7304. 3mb6396@0M3dwo
abBHolbgmo a56%: 1:100. 4. CK19 Monoclonal mouse , 3moo: M
0888 , 3mb39bGH0MIdMwo BEHOLbgMo aobb: 1:75. 5. Anti-BRAF an-
tibody produced in rabbit , 3moo (SIGMA- HPA001328) ¢s6%: 1:75
89992 9930 2obbmME0gw©s IgmMoo sbEGHobbgmwom-  Envision
Flex/HRP, 3mo00:K 8000 SM802

0639995300L 3960m©Oo FoMImo9bws 20 Hmob.

JOH@Iyqbob g@odo: Envision Flex substrate buffer, DAB + Chromogen,
(LBLEHGIEO s 3MBEIBEMGO0) 256Bo3gd00m: 1:50. 063905300 EGM:
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5-25fo.

3990092 36935053900 H59body fosdoom dgomgds GILL 3 HEMATOX-
ILIN -do.

©9300M5B>309, 359 FZ0M35cMds S LEBIMO Jobob oBIMYdS Moutant
synthetic.

03996m30bGHMmJodonMo  Jgxslgds  gobbm®Eogws s dgxo0s
3b®owobl Lsbom. dmEgdwmo  ologgdo  gobmoglbs s0bodbrmaro
3HHOWol mmb acMs3580:

1. 0oboengdo, MMIEgdoa 6 03wgbgd dmigdmwo sbEHolbgm-
@©g%0L gdudcmgLosl.

2. sboengdo, I gddocs 200608bgds LbmbGo
9936gLos(Bagzgdos 10%-byg)

3. 3oLoengdo, OMIWIdOE 031gbgd BmdogH 9Judegliosls(11%-
56 50% 0¢09)

4. sboengdo, MMdEgdoa 53wgbgb 8339006 9Ju3Mglosli(Bg@Eos
51%-%9)

B396L d0gM HoMImgdmo 33¢930L LBsGHOLEH03MO 5BsE0DO Jobbme-
(30905 LGSGHOLEHIWYMO sbseobol Fgmmepol ANOVA, SPSS (Version
21) L8 gd0m. bBOEHOLE03MNMs© LoMFIMBMmE s 36036 mzbs
Boomzgows 33emg30L ol J9gagd0, MHmIgwms P -value bs3emgdo
500mBBs 0,05(<5%)-bg.

30bGHMIMORMEWMAOMGHO 33930 T90aMmd,  MMymOE3 9339
50060865, ToLOErgd0  EIXAMNBES M35 FOMOMOE  30LGHMEMYOME
XJMNBOW, OHMIJDS JM305 0DBOOIOMES 50bodbMwo 3obEHma-
MOBOEEOPONO0  XFIBOL  53MHILoME™mdOL  bamolbol  dobggom.
DOMNMIY X3RO 2560LsBOzMe Jomo bLobdotg s 3MMm39bEHMo
056396909000, 9309039, 39¢0EIMO s 3999Is30vIM0 d3GM(39DE0:
0---NBbm®3o@w60 536MH0LgdMoL Jumgzowo- 4 (7,4%)
1---A509bm5BHMBME0 3039M3wsbos - 6 (11,1%)
2---Fgmo3wemr®o s@gbmds- 5 (9.3%).

3--- 3530000 35M306Mm3s 063583Lwmomgdmwo- 3 (5,6%)

4--- 35305690 J03MMIoM306MmTs- 9 (16.7%)

5--- 35305600 39O 30bMTs-17 (31,5%)

6--- 353090 35O 30bMAs IME039bGHo — 4 (7,4%).

7--= 35305610 356306035 9JuEBHMIMOMIMNOOIO Q93 (3IXJO00
-3 (5,6%)

8--- M3 Mo 35ME0bmads — 3 (5,6%).

Bo@oMo b035Mm05d9M0 965¢00D0, LosE ©ITM30IdME b
2359mbogol 33¢000s@ (Dependent Variable) Bsoogows anti-BRAF
36GoLbgMEol  gdudMglos, bmerm dwmdog 9649 3MgodEH™MeEn
33wo©s© (Predicrors: Constant) sbo@Bgbo bmmo sbEHolbgmaol
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9Jb36MgL0os. M) MLEIBIOEGHMO 3m930396¢0 Tggslis oEIdOM
Moabgo, d0Bbgme  0dbs, ®mI  mommgmmo  3MGyod@mOHEo
33wo©ol  9JudGMgbos  2oBs30MHMBIPIL  ITMIOEIBIO 33Ol
9Ju36gLosLSE, bmem  LEsGHOLEGH0IMMs© 3o gb 360836garmgzsbos,
Hmgbsg P<0,05.

B39blb  Jog®  @o0m3zmgmee 54 99do;mbggzedo  IgLeErs
0653533050560 LGHOBHOLEH03WMO sbsE0DO. A5BOLIBEZMS Tobbms
5658356Mds (OR). 6m®3s Fgx3slis 498m33wgme sbEGHolbgmwms
LrbEo 9gbdMglos 96 »oymgomo gbdMglos, bmwm 1_oo s00bodbs
Lodogsene 56 93390060 gdudcmglos.
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33030b Bggag00

GOOMLMIOYHO ©5 30LHML OO0 33Eg30L JggIdo
§360wbgdbosbo  sL3oMoEoo  domaLoYMHO  Tsbverol  Jowgds
MGOLMbMyMoxzoMmo 3mbGMMEol J39d gobbm®ogars 600
353096%00, ©05bMLEHOMgds s FNA - domglbowm®o dobogrgdol
0639MH3Mm9BHo30s  dmbEs  d9GHILEIL  Jeboyogsool  dobgzom.
39390L0 @ Joemgdl  FmMHolL  MobogeMmds  2obolobwams o
500mBbs, ®M3 ol Fomdmoygbs 1: 9, ®sdsg agzobhzgbs, G™I
BMHOLYIOO X033l 33bdmzsbo  osgzogds  Bzgbl  doge
359mygbgdvge Loggrgg Bolisedo EMINboMYBL Joagddo. Jobolsbrg®s
©53M300090gds SLOIMBMOZ XAMBIOLS s dgGILELL LobEgdol
©056mbGH03MNO0 3M0EIN0Igdom Fgxolgdme bs33ewg3 Joboegdl
dmeob. gl 3mOHgEs3E0gdo  HoMdmyqbowos G30ga0 3Mex303Mwo
300mbsbmargdo bsboo:

%
200 -
e II = 20-35
100 i "I E 3550
50 .% -_g;‘j‘ e~ — - 5045
o | - ) ﬂ . .ﬂ e _:' 5065 65-50
Y@ ~ . 20-35

& L A A

b

3M538030 1. 9OHMOgMH3S300600  sbo3MOMOZ  XAMBIOLS o
§360wbgdbosbo 3L30MSEOMWO 00mxLoom doegdmo
oLoengdol dgBHIL@IL  JEolOBOIOEO0L  39BJRMO0dL dmMol (ND-
©0526mbGHOMIBOLMZOL  60Ls3ToMolo,  BN-390m00m30L9d0560
339600, AUS -530305 356mLsbogtgwo 960d369wmdol, SEN -Lsgzm
BME03YY©H BIM3wsbosby, IM-Logdzm s3m30L9d0560 3MMEgLloL
30LGOMBIBY, MGT -s3m30L9d0560.

B396 33093519 ©oyMEbmdom, 600 BodsMgdmwo domxzboowsh 52
353096¢0L 998mbgz93580 (8,7%) L3030 doMBLOYYMHO Tobogrs
39535L05 56155009939G¥IM5®, Jb BOJBHO 30 M39300MHEIIMPs (30LEGHWIOO
§o6m3Mboddbgdol o6  8530M3oE0bsGHIBOL  sGBYGdMBL.  Im3989
3530960006 24 9gdombggzedo  gobbmemEogws  2968gmmgdomo
s1306530MWOo  BoMBLOOL  [oMIMgds,BHMBol  998gy  Toboergdol
39565fowgds bbmemEogw s Fglisdsdol 3oBgam®m0gddo,  Fosh
1 500mPBs 53m30L9d0s60 3MMEglo, bmwem 6 dgdmbggzs Fgislicos

33@053 902509J35¢ M. o gd o 993900 HoMdmwmagds 893wgao
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305530399000 go9mbobwyegdol Laboo:

EaFroup IV &6-80

3058030 2. YYOMOYOH™ISZ00MH0  sbd3MOMOZ  XAMBIOLS o
3939bsL  3ologozszos 1-b (ND/ UNS - 565©005bmbEomgdswo,
565509J35G M0 ©O0sRBMLEBHMGdOLMZ0L)  Fmol. I sLsgzmdOOZ0
X3080(n=7), Il x37180(n=13), Ilixago(n=12), IV xa030(n=20).

B9BILEL 3oBIaMmMos 2 - 36y Jgmowmgolgdosbo fs®dmbsgdbgdo
Bmyos, §300wbgdlosbo  sL3oMs30Mwo  BoMmBLOO®  FoWYdY
Foboeoms  60-70%  Fo@dmopabl.  Bggbl  ToghH  Fo@mBmgdmwm
33093500 39BHILESL  39GIRMM0s  2-50 96y 390033090006
§omImboddbgdoe gBolis Loggwrgy 9gdombggzems 63% s domo
MAG3YLMds Jobmoglis II (n=164), III(n=132) sbs3mdM03 ¥ 3MBdo.
BOGM3500MMR0YMH0 EOSRBMLE0MYIOLLL Yz9wsBy bdomow s0obo-
3690Mm©o  3™M0EMOO 3356090808  9MLYdMBS(64%), TMOEI3ES o
30O 33560908 398m6530900m, 30LEGHWIOO IR0 96
50096MI5EHMO0EIH0 BOHPO®. 390030190056 OsFBMBYIL Tmaols
500608690Mm©s  35800mFHML  00MYIM0oE0(28%), ©g JM9e39060L
00609m00E0(5%) ©o BM-060L  30LGHIO0(3%). 39070 MZ09d056
§o6m3mbsddbgddo  BM@oIMWMEmO  MRMIOIO0  2obwsygdmo  oym
96030560 3¢sliBHdol Lobom, Gow3gne 990mbgg3zgddo 30 Jdbos
dogwbg  Imfgbdoggdyee  LsdasbBbmTowgdosh  LEGHMMIGHWOHOL,
OHmIgdoz LOWWOosE 0b6GsIGMOO oym, Jibos s MMM
bg3gOMIOL.  0MBEIABOBMEMIgmbo  500b0dbgdIM©s 30w g
3900bg939090, 350 35803390000 3¢0gMmINMOFB0BI0 s BOMMNZEO
530305 96 353mz3m0bs. 50060865 JMMYMo F0IMMBMEOIMWMGHO
LEHOMIGHMOSE. UMbzmxOHgomgbgds o6  50060386s, doMHOMss,
15330930  bogbgdo  93mgbbgb  I30MgNMIO™M3bIdL o gb
3w0bgdmEs Jolveoms 52,2%-80, 96 BmIogHxHgmgbgdsl s
9L 500608b6gdms 47,8% Fgdmbggz9ddo. 3¢gmdm®zobdo s0obodbs
dbmmme 9gdmbggzems 2,9%-80, gomgmo 3OHEGHWOL  YYROIO
299m30bs d900bg9350m0 2,2%-30, 3530MB53930(0OXY¥OLYdMGO
MXO9©900) 500bodbs dgdmbggzoms 39%-do. Goi Tggbgds gmbl,
300D Bot930 GHONOHM 0G00I 899500 BMbO 500b0dbs
890mbggzoms 55,8%-30, bemgrm dbmermo 3memoo dgdmbggzems
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44,2%.

15330930  FobOEgdOL  bB3ISGIR0M0s  35803MmEGML  MOMYIMOEOEO
§omIMmoygbs  3900m30Lgd0sb0  JoBgam®ool  Fgdmbggzems
28%. Yygzgwos bogbo bmdogdo vxmgowymo oym. Lewodnmos®o
3M3MWs305  HBmIoghe  3wwobgdmes  Fgdmbgzgzoms  89%-do.
Le0odgmo®mo Mx690900 30meodm®miobdl 3¢gbobgb. dglisd-
®gdgo 0dbs 0bGsdBH MmO WodBMIoLEBHOMEOGHWIO0  53MIASGJOOL
50dmBgbs3.  dgdglb  990mbgg3zgddo  s0obodbgdms  3MHEHWOL
MROIIO0L  5OLYdMBS.  FMHZIBOMOMNZ0ob0  MXMIIO0  500b0Tbs
d90mbgggoms 27,8%-30, bom 9300900 O0 MxMggdo 11,2%-
0. 3900030190056 FoM3MbsJoms M9BsGsMEMds dYBHILSL Fgmy

39993060580 92300005 3MB0INIIS® FodmgLabmo:

358030 3. 39000m30L900560  [oMmIMboddbgdol  MsboBstmds
0939L0s 235393MM0530. 30LEBYM0-3EMOEMO 3356d9d0, fomgwo-
060900 EJB0, bs3M0x39MH0-856G/0bob obLEHIdO.

305830395 B3960 33e930L dmbo3gdgdo dga30dwos 999¢9bsoMsw
§omImgoy0bmm, Losg  90b0dbmwos  mobogstmdgdo  ©os-
3bmLBH03MO0  35BHIamE0s 2-U Gobgzom Lbzsolibgs  slo3mdMog

X3IB9ddo:

0
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3053030 4. KuhOhomogmho;mzsgdo®o  sbogmd®mog  XaBgols o
09BHILESL  3oboBogozoom  dgmeyg  JsbL(BN)-39000m30l9d056
590569090l FmE0L. T sbs3mdM030 XaRo(n=44), II xaz0(n=164),
Ixymazo(n=132), IV xavz0(n=38).

51939 FoM0m350099600 3535603m@snmls FgommEom Tgmgdow Godm-
960389 9900b3930L BMEHMLOINL, LosE 90B0d6MEos BsGMOLYdMO
X06330ob 39000m30Lg30560 FoMmdmbsgdbgdo.

LG 1. 3mwmoEydo  3356do.  §36Mowbgdlosbo  sldoMogormo
300mRLOMEOO Joboens 36foligowo.(3535603momb B90gd3s,40X)

L@, 2. 35800mFHML 00MIM0EoE0. 3M0owbgdlosbo sbdoMszomwo
00mRLOMEOO Bobors 57F. Joeo (3535603Mmsvls G90gd3s, 10X).

$3960 330930L B3GR GO0 M3YOEFOIEY BoloErsms 76 998b39305b,
500mBbs, M3 59(77,6%) 890mbggzs 396939m3690m©s 3356dmzs6
Boygal, 12(15,7%) 89900bg3935 ©05000546m B, HMAMO G BME0 M@0
50096m3s, berewm 5(6,5%) 898m0b3z935 MMM 3 3530sMo 356 30bMs,
0835 35000 DmBs 1 19-BY 65300900 50FIMPBES o B0 SBZ0MS305 SO

2396bmME0gwgdMws, olbobo bMmMmE MoMyMoEgd@™mIool GawIys©
s0dmBgbo  Jgdmbggzommdo  dgagodwos  doz0bbomm, o6
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96535000 3309300 990095 F9dmbgg300 s0dmBgbowo Js®obmadgdo,
dbmmE sGMaLool 3909y 049 o0m3w0bgds brmwdy(131).
B39HIL@IL 35GHg3MG0s 3- AUS/FLUS

39HIBEL  35HJPMO0s 3L, Gedgerog  gggwaby  39Hatmpbrw
©056mMLGHO0IMNG  353gAMO0sL 39693913690, B39l Bogh  Fodm3-
3wgnwo 600 353096306 88 353096@0L §3M0mbydlosbo sbdo-
530790 doMBLOMEOO  Bolbors(14.6%) Togzmmzgbs s  dsmo
doM0mOEO IMsgzegbmds II(n=32) s III(n=32) sLs3mdM03 XJMRL
§omImoygbs.  B3gbo 330930l FoMagddo, o0 oGm0l
80353703690 893mb393900, GMFYOOE 0gM YOZIXOIQILO, G-
3979 290b9gdBy FoMdmagbowo oym Lsdysbbmdowgdosbo, dmmf-
9LE0gdgo  bLGHOWIGHMOId0, °00bodbgdMEs  BmTogho  Jgm-
96O 530000(84%), 3ow3gmen 993b39399d0 3e0bEYdM©s BdOMHMZMS
©oM9d0 s Bb653093900(67%), d0OMZT0s FOGHMIWsBINMHO RL-
9990mBBOMId0(58%), HMIgdoz 390 odbs TgnslgdMwo, G-
3mO3 LOMWYmRowo BBsOmMgdo. 88 353096G06 54 353096305
BooGoMs bofoammd®ogo 96 LOMwo moMgmogd@maos. 3obEm3-
SMMEMA0OHO FgBoLYdoL dgdamad 19(35.2%) dgdmbgggzs dgx3sbicos,
O3 3396dmgs60 Boygzo, 24(44.4%) Fgdmbggzs G9noLs, OMyMme3
BNE03NYYOHO 50 6mTs, beenm 11(20.3%), GmamGE 53003090060
35056900, 3553035 gl FMbo398900 899 gabs0Ms Fodmgba@go:

36538030 5. Bdg@gbs 3 35)g30mMm00l 30LEGHMEmaom®mo dgisligool
390amdo  dmboizgdgdo.  foomgwo-3356dmgzsbo  Boyzo,  Eobggmo-
BNE03YYOH0 5©9bMaBs, Bo3MobggMo-530301900560 sBosBYdS.

53m30U90056  Ggdobggzoms 9 F9dmbzg3s(81,8%)  50ImMABOS
3930WoMmMwo  165MG0sbBH16 o s 2(18,2% 30 BMEO3MHo
5M00bF ). 35300 35O 30BMAoL 9 Fgdmbgzgzosb 6(66,6%)
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39693703690Mm@©s  3930WMMO  39GE0BMIOL  BmEogwewy©
35605063, begrm 3(33,4%) 9gdmbggzs 30 JsbogME 35306
39ME06mAsL  FomBmoagbs. Maobolsbmg@s  530030L9d0sbMdOL
60ob30o, B3gbl doge FoMmdmgdmer 33e935%9 oYMHDbMBdOm, d9EJLSL
399980605  3-5©0  ©0sabmbiBoMgdme  Fgdmbggzgddo oL 20,4%
39500939b05.

B3960 330930l 890092900 8933000005 3M5B03Yo HoMHImgoyobmo:

20 - T --.'_.-.."
=

1 N
4 .

36553030 6. KMM00g6H0 353060 550300003 X 3390Ls o d9G9gLsl
3wsb0g03s300m dgusdy Jawobl- AUS/FLUS ©s%0sbgdgdl dmeob.
I sb5gmd®mog0 xamno(n=11), II xawxzo(n=32), llxymxzon=32), IV
X60930(n=13).

39GLEL  3WIbogogs300m  dgmMmby  XBIBO-  FONWOIYLIMO
©3b0osbgdgdo, BmwozmwmGo  Bym3Esbos,  GmIwol  J39d
0399obbdgds,  OMAMOE  BMEWOIMNWMOO  5gbmds,  sbyg3g
BOE03MNH0 175600563175 5 37O EE0L 1)) M9 w0 6gm3wsBoo.
2060369 % a5BL 80353003690 0l L3z g30 Fobisegdo, HmIwgddos
00060869dm©s b3 XMgM369ds,  F0IOMBMWOINWNGmO  ©d
LodobBMIoEgdosbo  LEAHOMIBHWOJOOL  BMOI0MYdS,  BOOMZMS
35m5b505M0  3MBEHWMHIOOL  SOULYIMDBS, JOMBoBHobol 96M50sbsdMS©
3900bsfogds. B39bL 3393580 299mygbgdmwo Fslogrgdol 6,3%(38
990mbggzs)  G9BoLs,  MMYMOE  BME03NYYOo  Bym3wsbos.
35000 d0MH0mMsEo  MIgGHLMds II(n=14) 6 III (n=12) sbo3MdMOZ
XdMRBI0  29bmogls. 26 353096335 BPs0@IMS  MOMIM0©IdBH™Tos.
obGHMEWMPOoMGO 33¢g30L d98ymd 8(30,2%) 9gdmbzgzs dgxsbicos,
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X0633ol  Jumzowo o6 s3wgbs BRAF s6E0lbgmwol dodstron
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adenoma - gmEO3wIOo 5©9bmds, PTC(enc)(encapsulated papillary
carcinoma)- 0635351 0Mgdwo 35300 356M306mds, PTC(mic)
(papillary microcarcinoma)- 3530@56G¥0 3030m356306mds, PTC(Pap-
illary carcinoma) - 3530¢05(¥)0 356 (306MmT5(3¢sl03M0 356M056¢)0),
PTC(MN)(multifocal Papillary carcinoma)-899¢¢o3gbGHMEo
3530@OMo  35M306mds, PTC(ex)(papillary carcinoma with extra-
thyroid extention) -3530@oG¥o 356306035 9duGOoGH0MIMOEYO
6536’60@05007 FC(follicular carc1noma) 93(*1@03‘3@*360 3o6M306mas.

b®. 7. 3530sMvyeno 356 306mds, BRAF -sb6&olbgmamols 63330)(7)0
9Ju36glos, 10X.
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3006705  5©3bMBs@MoEMGmO  3039MH3WsHo0l,  BME03MWYHO
596m3gdoL s FBMWOoIMNWNEmO  JoM306mIgdol  Fg8mbgglgddo.
Fgomobgd@o  xoMm33wol  3s30wsdo  80360m350M306mdgd0
53966 Motympom gdudmgliost 11,1%-3o s 933906 9jb3MHglosl
88,9% -do.
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L@, 10 35305MYE0 JoME30bMBs(Mowe g Gy3dg), HBME-1 -ob
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B39b0 33930l B gddo SLY3) 290M3033¢0J0  BoMOLYIGO
X0M33ol 339603560  ©B0sbgdgdoLL  CK-19  sbEolbgmamol
9Jb36MgLoOL  Maz30LgdIMEMYdBO, Fgbodsdobow  gsdmgsgwrobgm, G™I
50 0099bmTom39m0L  gJu3Mglos Abaoglos HBME-1  sb@olbgmarol
97b36MgLoOLS 3530aMO JoM306MIgdOL bbgsalbgs J393039dd0.
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033900050 ggdu3MHLOMES, MMM E 3900030190056 sB0sBYdgdT0,
21939 93030190056 B0sbYdYdTO.

3bGolbgmmgdol gdbdéglios B3zgbo 33amg30l dobgzom bOHowOL
Loboom 899009bs0Ms 498mgbs@go:

3bGowo 1: s6Eolbgmmms 9Judmglosts s BoMOLIdGO K0M3ZOl
Lbbgoobbgs  33960m3s6  ©oB0sbgdgdl  TmMol  sG®LgdMo
MODN0YO03I38060.

Histotype KT |AH [FA | PTC(emc) | PTC(muc) | PTC | PTCMN) | PTCEX) | FC
antLexp o=4 |o=6 o=} |n=3 =g =17 | n=4 =3 n=3
BEAF | Neg| 4 & 5 3 4 7 1 i
100%e| 100 100%a| 100 ad 4% 412 | 2% 1
Pos 5 10 k] k]
55.5% | 38.5% | Ti% 100
HBME]L | Neg| 4 -] H 2 1 1 3
100% | 100% [ 100%| &66,7% 1,1% | 558% 100%
pos 1 H 16 4 3
33,3% E89% | S4,1% | 100% 100
CE-19 | Neg| 4 -] ] 1 1 1 ]
100%s| 100%s| 100%:| 33.3% 11.1% 50 10
Pos 2 H 16 4 3
66,6% B89% | 84,01% | 100% 1008
CD 36 | Meg 3 g 17 4 3
100% 100% 100 | 100 100%
Pos | 4 L] 5 E]
100% ) 100%| 100% 100*
KI&T | Neg| 4 L] 5 3 3 5 ] 1 1
100% | 100%| 100%| 100% 333% | 29.41%) 25%
Pos [ 12 k] 2 2
66,7 | TD.E8%) Ti% 100% oot

B39blb  Jog®  @o0m3zmgmee 54 9gdo;bggzedo  IgLeE©s
0653533Wo©0560  BLEAIGOLAHOZNGO  BswoBo.  FbolbOzG

3sBboms  0sbogsemds (OR). Nbm®Is 9gxobs  godm3azergwyen
bGolbbgmwms  bmbGo  gduddglos b Medygmaomo  gdudcglos,
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bowm 1_00m 500603865 Lsdmowm o6 9339060 ggb3Mgbos. Fobbos
5658356MMBI0L  2obLaBOZMOLLL  A90Mm3wobs, OGMI Moz MBGO™
0DM©Yds 53MLoE™MdOlL boMolbo 3,677-x96 0BMEgds anti-BRAF
3bGHoLbgmol  gdudMglos, Lbgs  9bEoLbYgdmsb  dodsMmgdsdo,
bmgm CD-56-0b 9gb3MHgloolol doblo d30M©gds 8,6-x96.
603560009 MG  9bsoBBy  oyMbmdom,  Losz  BRAF
9bBHoLbbgMwo  ©sIM30EIIMO  33e00s,  bmwm  ©sbsdbgbo
3b6GH0LbgMgdo obabsBLzmgwo, 3MIoz0 (33weO0, Fdmgwobos,
OHmd  »dgBgb  9gdo;bggzgddo HBME-1  s6@0olbgmeol  gduddgbos
sbmEomEgds BRAF 56¢0lbbgmwmol gdudmglbosbomsb (P=0,001). sbgzg
CK-19 o KI-67 56@olbgmamgdol gdudtgbos sbmsotmogds BRAF
3bBoLbbgmwol  gdudcglboslosb  (p<0,05). CD-56  sbEolbgmaol
9Jb36gL0oS o6 3538060 Yds BRAF 56¢0lbgmmol gdudtgbost (p<0,05).
Egl 3m69ms30gd0 §6HImoagbowmos 899090 sbMowol Lsboo:

Antibody Unstandardazed Povalue
Coefficoents anti-BB
HEME-1 0,565 0,000
CE-1% 0.735 0,000
K1-87 041 0,000
CD 56 0,615 0,000
TTF-1 0,479 0,382

gbOowo 2: MEH®oghmzsgdomo BRAF dm@sgool gdudMgbosls o
HBME-1, CK-19, KI-67 CD-56, TTF-1 gdud®Mqglosl dm@ol. * Dependent
Variable (©s0m30009099w0 (33¢05¢0): anti-BRAF ,Predicrors: Constant
(00030 (33eo0) — HBME-1, CK-19, KI-67 CD-56, TTF-1
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General description of the Study
Prevelence of the problem

Thyroid cancer is the most common endocrine cancer (1). The number
of new case is increasing each year all over the world and at the same
time, is increasing the percentage of newly diagnosed cases (2). Based on
the data of NCDC (National Center of Disease Control), according to 2015
year data of population-based cancer registry in Georgia, thyroid cancer
is the second most common cancer in women of all new registered cancer
cases for all cancer sites. Based on the same data, the number of new cases
of thyroid cancer takes 1st place in adolescent girls and second place in
adolescent boys (3).

By world statistics, thyroid cancer incidence has increased dramatically,
and almost all of this increase is in papillary thyroid cancer (1).
Statistically is also very important the fact in what age group the cancer is
revealed, because for individual tumor cases was formed the model, which
determines the cancer latency (4). Age, as well as tumor size is important
factor to determine the risk, for example 1 cm size nodule in young patient
has different risk compared to the same size nodule at age of 70, the latency
period at young age is shorter, accordingly the growth rate is higher, coef-
ficient of metastis formation is also high.

A very wide study (5) showed, that in case of microcarcinoma, the risk of
metastasis formation is higher in the younger age group than in the elderly.
Although access to medical services has improved over the previous years,
diagnostic methods have been improved, early detection of cancer became
possible by using high-tech equipment and at the same time treatment
tactics have been also improved, new approaches have been developed, the
mortality rate has still increased (0.8-1.5%) (6,7).

Based on modern beliefs, the majority of small tumors are not at a risk
of further progress (8), but it should be noted that part of such tumors is
still progressing, and even though the thyroid cancer compared with other
tumors, is charecterized with better outcome, 10-15% of patients have an
aggressive form of a disease that accordingly is associated with the increase
in mortality rate (9).

Genetic and environmental factors play an important role in the develop-
ment of thyroid cancer, but iodine deficiency is especially important as a
major risk factor for cancer, particularly in endemic zones like Georgia.
A significant increase in number of this cancer was observed at a young-
er age, particularly in young girls. In this regard, the ionizing radiation
is considered as a major risk factor for thyroid cancer, as at a young age
thyroid tissue is particularly sensitive to ionizing radiation. Based on the

43



above fact, it is important to determine the probability of presence of
thyroid nodules in different age groups, as far as possible to differentiate
surgical and therapeutic pathologies, as well as to appraise the risk of ma-
lignancy in the above-mentioned thyroid nodules, and to determine the
further treatment.

FNA (fine-needle aspiration biopsy) cytology in the presence of thyroid
nodules is a principle recommended diagnostic method (10) and is called
“golden standard” for correct management of these lesions (11). FNA cy-
tology

FNAB’s specimen cytology result interpretation is possible using classifi-
cation recognized by the World Health Organization - Bethesda Classifi-
cation (The Bethesda System for Reporting Thyroid Cytology (TBCRTC),
which consists of 6 subcategories and represents the bridge between cy-
topathologist, clinicist, radiologist and surgeon. Indicated system is ideal
to determine the malignancy risk stratification, although in most cases cy-
topathological evaluation based on this system is subtle and sophisticated,
one-third of cytopathological diagnoses still fall into uncertain category,
such as undetermined atypia (AUS-Atypia Undeterminated Significance)
or undetermined follicular lesions (FLUS-Follicular Lesions of Undetermi-
nated Significance) for which probability of malignancy is relatively low,
however is possible (12). Management of above-mentioned categories is
the clinical dilemma (13). Approach is surgical to many of them, consider-
ing the malignancy risk in indicated categories that are not so low based on
current studies (14, 15). In AUS/FLUS category molecular tests represent
the diagnostic lever (16).

But it is important to understand what factor determines the development
of cancer in the low age group, especially the development of papillary
cancer, may be there is particular genetic mutation that increases the like-
lihood of developing of this type of cancer. Individual studies have been
conducted in connection with the famous explosion of Chernobyl, after
4-10 years interval, has been seen increased risk of development of papil-
lary carcinomics in the young age group (18). In cases of sporadic papillary
carcinoma has been observed mutation of one of the major antigen Ret or
BRAF antigen. The radiation carcinogenesis is more likely to be linked
to Ret gene (19,20,21), however studies have shown that after Chernobyl
explosion, mostly has been activated BRAF antigen (17). Based on this fact,
it is a very important basis for further research in this regard. Since BRAF
mutation plays an important role in the papillary cancer tumorogenesis,
it is suggested that this mutation determines the clinical and pathological
behavior of this type of cancer and can be regarded as an innovative prog-
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nostic marker (23,24).

Increasing interest in the use of molecular tests during thyroid nodules
involves the BRAF mutation as the main characteristic of the genetic pro-
file of the papillary carcinoma (22,25). The positivity of BRAF antibody
can be successfully used not only in diagnosing the dubious cases of papil-
lary carcinoma, but also as a prognostic marker, since the presence of this
mutation in the case of papillary carcinomas corresponds to unfavorable
prognostic parameters such as multicentricity, extrathyroidal extension
and metastasizing in lymph nodes (26,27,28).

Presurgical, proper risk assessment of patients with papillary carcinoma
having various risks, can fully define the area of thyroidoidctomy and the
scale of lymph node dissection (29). In the case of papillary microcarci-
nomas BRAF antigen is less likely to occur, but in case of detection, the
cancer is characterized by aggressive behavior. Consequently, in patients
with microcarcinoma and BRAF antibody expression it is necessary to con-
duct adjuvant treatment, radioactive iodine ablation, total thyroidectomy
and lymphodissection (30). This issue is particularly relevant today, since
microcarcinoma management is the cause of dispute and diversity of opin-
ions (31).

On the basis of re-classification in 2016, invasive follicular variant of pap-
illary thyroid carcinoma (IFVPTC) was separated from non-invasive form,
and the latter now is referred to as a noninvasive follicular thyroid neo-
plasm with papillary-like nuclear features (NIFTP) (32). Consequently, the
determination of BRAF mutation status is especially important for the pa-
tient’s further management in order to differentiate these types of lesions.
It is important to detect BRAF antibody with respect to well-adapted an-
tibodies characteristic to thyroid nodules. In particular, with respect to
HBME_1, CK-19, CD-56, TTF-1 and Ki-67. It is necessary to assess the
likelihood and frequency of coexpression, to determine how their coex-
pression may change between benign, bordering and malignant forms, as
well as to assess how their coexpression is changing with the increase of
cancer aggressiveness.
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Goal of research
The main tasks of our research were:
- Fine-needle biopsy diagnosting according to Bethesda classification, the
probability of identification of each Bethesda class in different age groups.
- Identification of cytopathological and histopathological correlations
during thyroid nodules.
- Identify the phenotypic characteristics of the thyroid pathologies.
- In case of thyroid nodules, identification of malignancy risk by Bethesda
classification.
- Identification of BRAF mutation expression in different thyroid pathol-
ogies.
This research will allow evaluate the thyroid nodules in multidimensional
aspects, determine age peculiarities and the risk of malignancy in each age
group, detect the phenotypic characteristics of thyroid gland pathologies
and features of BRAF mutation distribution in different pathologies. Ana-
lyzing the thyroid nodular lesions in one aspect will enable us to achieve
better clinical management and planning of this topical issue.
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Research material and methods
Fine-needle aspiration biopsy specimens (FNA-biopsy materials):
Fine-needle aspiration biopsy specimens were collected from 600 patients
within one year from 2013 t0o1014. Three Clinical Institutions were in-
volved in collecting materials (New Hospital, Tbilisi Cancer Center and
National Screening Center). All cytology specimen data of these cases was
collected through a computerized search of the Cytopathology archives.
Thyroid FNABs were performed under ultrasonography guidance under
aseptic conditions using 23- to 25-guide needles. At the end of procedure,
few smears were prepared and quickly fixed in 95% ethyl alcohol. All of
them were stained with conventional Papanicolaou staining method. In
cases where we got the fluid, this fluid was centrifuged and the sediment
was smeared on several glasses, which were also stained with a routine
Papanicolaou method.
The material was interpreted by an experienced cytopathologist under a
microscope, and a repeat assessment of most part of the study material
was carried out by another cytopathologist. The assessment was based on
today’s standards and interpretations in cytorphology; accordingly it was
done using Bethesda classification.
Each case has been placed in a certain group of classification based on the
guidelines on adequacy of the material.
Cytology material (91.3%) was considered adequate and suitable for diag-
nostic, if it contained well preserved follicular cells composed of five-six
groups, and each of these groups had at least ten cells. Only materials
that were technically perfectly prepared were selected, and the aspirations
were quickly smeared with quick fixation, to avoid those cellular changes,
that make difficult the cytomorphology diagnostics and in most cases are
associated with fixation defects.
All clinical and radiological data, associated to each case, were taken into
account in the diagnosis. Aspirated materials, evaluated as inadequate,
have been subjected to repeated aspiration, because the risk of cancer in
non-inadequate material based on a number of studies is about 5-15%. Re-
peated fine-needle aspiration has been performed only in 24 cases out of
52. Some of the patients refused to repeat aspiration.
Based on the histomorphologic data, we have selected patients who were
undergone surgery. The risk of malignancy in each category of Bethesda
System was determined by cytopathological and histopathological data.
All patients enrolled in this study were divided by age and sex, as well
as clinical and radiological data. The age of patients varied from 20 to 80
years. We have grouped them roughly in four age groups: I- from 20 to 35,
II- from 36 to 50 years, III- from 51 years to 65 years and IV- from 66 to 80
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years. It was determined, which class of Bethesda classification, was shown
primarily in each age group, was assessed the percentage of Bethesda cate-
gories in each group. Then we figured out how each cytomorphologic di-
agnosis was compatible with searched histomorphologic diagnosis, in each
of these cases we created a risk of malignancy.

Materials for Histomorphological and Immunohistochemical study:
During one year from 2014 to 2015, histological materials were collected
in histomorphological archives of the Union of Pathologists and Cytolo-
gists - Pathgeo (Tbilisi, Georgia) and the Center for Endocrinology-Me-
tabology-Dietology - Enmedic (Tbilisi, Georgia). Criteria for involvement
in the study were: differentiated thyroid tumors derived from follicular
epithelia, including adenomatous nodes, papillary carcinoma forms: clas-
sical variant of papillary carcinoma, papillary microcarcinoma, follicular
variant of papillary carcinoma (encapsulated), a Tall-cell variant, papillary
carcinoma with multifocal growth and extrathyroidal extension, follicular
adenoma, follicular carcinoma, along with Hiirtle cell changes. The study
also used materials containing normal thyroid tissue. In total, the study
was carried out on 54 cases, out of which only 4 cases contained normal
thyroid tissue. The material in paraffin should have been well treated and
maintained with architectonic characteristics.

Histomorphological interpretation has been repeated by two independent
histopathologists. Diagnosing, grading was totally based on the World
Health Organization (WHO) diagnostic criteria for thyroid tumor process-
es.

For immunohistochemical purposes, slices from formalin-fixed and paraf-
fin-embedded materials were prepared at 3-4 microne using microtome.
The material was placed at microscope slides preliminary treated with
adhesive material. The microscope slides were placed in DAKO PT Link
code: PT10126. In PT Link, in which was already placed buffer- Target
retrieval solution high ph 50X, which is antigen retrieval, as well as de-
paraffinization buffer. In indicated device, retrieval of antigen was made
during 20 minutes, at 970C.

Upon completion of retrieval process, the slides moved to WASH BUFFER
(20X), with tha same brand code: K8000, DM831.

The next stage was Envision Flex Peroxidaze-blocking reagent -5 min.
(code: K8000, SM801).

The following primary monoclone antibodies were used in the study:
1.HBME-1 monoclonal mouse, code: M3505, concentrated antibody di-
lution: 1:100. 2. TTF1 Monoclonal mouse, code: M3575 concentrated
antibody dilution 1:100. 3. CD56 Monoclonal mouse, code: M 7304 con-
centrated antibody dilution 1:100. 4. CK19 Monoclonal mouse, code: M
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0888, concentrated antibody dilution: 1:75. 5. Anti-BRAF antibody pro-
duced in rabbit, code (SIGMA- HPA001328) dilution: 1:75. The next step
was conducted with secondary antibody - Envision Flex/HRP, code: K
8000, SM802

Incubation period was 20 minutes.

Chromogene stage: Envision Flex substrate buffer, DAB + Chromogen
(substrate and concentrate) dilution: 1:50. Incubation time: 5-25 min.

The following preparations for few seconds were stained in GILL 3 HE-
MATOXILIN.

Dehydration, transparency and microscope cover glass covering Moutant
synthetic

Immunohistochemical analyze was made as table.

Given materials were divided into four groups:

1. Materials with no antibody expression.

2. Materials with weak expression (< 10%)

3. Materials with moderate expression (from 11% to 50&)
4. Materials, with strong expression (> 51%)

Statistical analysis of our study was made using statistical methods ANO-
VA, SPSS (Version 21). Statistically reliable and significant have been con-
sidered results, whose P-value was less than 0.05 (<5%).

After histomorphology, as mentioned above, materials were divided into
8 main histologic groups, whose gradation was increasing according to ag-
gressiveness grade of histomorphologic group. In each group, was defined
their frequency and percentage, as well as valid and cumulative percent:

0 --- normal thyroid tissue — 4 (7.4%)

1 --- Adenomatous hyperplasia — 6 (11.1%)

2 --- Follicular adenoma — 5 (9.3%)

3 --- Papillary carcinoma encapsulated — 3 (5.6%)

4 --- Papillary miccrocarcinoma — 9 (16.7%)

5 --- Papillary carcinoma — 17 (31.5%)

6 --- Papillary carcinoma multifocal — 4 (7.4%)

7 --- Papillary carcinoma with extrathyroidal extension — 3 (5.6%)

8 --- Follicular carcinoma — 3 (5.6%).

Univariate analysis was performed, where anti-BRAF antibody expression
was considered as Dependent Variable, and other five antibody expression
as Constant or Predictor Variables. If non-standart coefficient was assessed
as positive number, it was assumed that each Predictor Variable expression
determines expression of Dependent Variable, and statistically it is import-
ant when P <0.05.

In 54 cases studied, have been performed multivariate statistical analysis
and dedined Odds Ratio (OR). The norm was estimated by weak expres-
sion or negative expression of antibodies, and 1 was noted by medium or
strong expression.
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Research results
Results of cytology and histology studies
Ultrasoun-guided FNABs was conducted in 600 patients, diagnosting and
FNA biopsy specimen interpretation was performed by Bethesda classifi-
cation. Men to women ratio was 1:9 that showed us, that thyroid nodular
disease, in studied materiel, predominates in women. Correlation between
age groups and examined material evaluated by Bethesda system diagnostic

criteria has been defined. This correlation is represented by the following
diagram.

200
153
= 2035
100 B 36-50
50 30-65
& 65-80

Chart. 1. Correlation between age groups and Bethesda diagnostic catego-
ry on FNAs of thyroid nodules. (ND- non-diagnostic, BN-benign nodule,
AUS-atypia undifferentiated significance, SFN-suspicious follicular neo-
plasia, SM-suspicious malignancy, MGT-malignant).

Based on our study, out of 600 biopsies, in 52 patients (8.7%) aspiration
biopsy material was assessed as non-satisfactory due to the presence of cys-
tic lesions and microcalcification. We re-aspirated 24 cases and materials
were divided into correspoing categories, only 1 case was malignant, and 6
cases were still unsatisfactory. The received results are represented by the
following diagram:
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Chart. 2: Correlation between age groups and Bethesda Classification
1K (ND/ UNS-non-diagnostic, unsatisfactory for diagnostic). I age group
(n=7), II group (n=13), IIT group (n=12), IV group (n=20).

Bethesda category 2 — benign lesions generally represents 60-70% of FNA
biopsy material. In our study 63% of examined cases were assessed as
Bethesda category 2, or as benign lesions and most of them were placed
into II (n=164), II (n=132) age group.

During cytopathological diagnosting, colloid nodules were the most com-
mon (64%), including colloid goiter with hemorrhage, cystic degenera-
tion or adenomatous growth. The other benign lesions diagnosed were
Hashimotos thyroiditis (28%), de Quervains thyroiditis (5%) and thyro-
glossal duct cysts (3%). In benign lesion, follicular cells were positioned as
one layer sheets, however in single cases they were forming well-arranged
three-dimensional structures, that were totally intact, composing cellular
spheres.

y | 6E-80)

Although anysonucleosis was seen in single cases, manifested pleomor-
phism and nuclear atypia was not revealed. Single microfollicular struc-
tures were also seen. High cellularity was not manifested, mainly, the
examined smears revealed weak cellularity and it was in 47.8% of cases.
Pleomorphims was seen only in 2.9% of cases, single Hiirtle cells was seen
in 2.2% of cases, macrophages (sponge cells) in 39% of case. As for back-
groound, colloid mixed with erythrocytes were seen in 55.8% cases, and
only colloid in 44.2%.

The subcategory of examined materials, Hashimoto thyroiditis was 28%
of benign cases. All smears were moderately cellular. Lymphoid popula-
tion was moderately observed in 89% of cases. Lymphoid cells showed
polymorphism. It was also possible to see the presence of intact lympho-
cytocytic aggregates. In most cases Hiirtle cells were seen. Multinuclear
cells were reported in 27.8% of cases and epithelial cells in 11.2%. The
proportion of benign lesions in Bethesda second category is graphically
illustrated as:
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Chart. 3. Proportion of benign lesions in Bethesda second category. Blue —
colloid nodules, red — thyroiditis, gray —thyroglossal cysts.

Our study data graphically can indicate proportions according to diagnos-
tic category 2 in various age groups:

J

Groug 1| 20-35) Group 136-50) Grouglif51-65] Group IVIBE-80)

Chart. 4. Correlation between age groups andbenign lesions, class 2 Bethes-
da classification. I age group (n=44), II group (n=164), III group (n=132),
IV group (n=38).

Aslo we want to present few pictures of cases stained by Papanicolaou
staining method, where benign thyroid lesions are seen.
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Picture 1. Colloid goiter. FNA biopsy material. 36 year old woman (Pap
staining, 40X)

Picture 2. Hashimoto’s thyroiditis; FNA biopsy material, 57 year old wom-
an (Pap staining, 10X).

Within our study, from 76 surgical material, we found that 59 (77.6%)
cases was nodular goiter, 12 (15.7%) cases were diagnosed as follicular ad-
enomas and 5 (6.5%) cases as papillary carcinoma, although their size was
less than 1 cm and they were not aspirated, and can be considered that

they are found by pure chance, because based on many studies, carcinomas
can be revealed by chance only after autopsy (131).

BETHESDA Category 3- AUS / FLUS

FNA biopsy materials of 88 (14.6%) patients out of 600 examined patients
were placed into Bethesda Category 3, which belongs to the most hetero-
geneous diagnostic category, and their majority was II (n = 32) and III (n
= 32) age group. In our research, to this category we have assigned cases,
which were high cellular, at single regions presented as three-dimension-
al, irregular structures, with moderate pleomorphism (84%), wrinkles and
notches in single cases (67%), intranuclear cytoplasmic pseudoinclusions
(58%), which have not been assessed as pure inclusions. Out of the 88
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patients, 54 patients underwent partial or complete thyroidectomy. Fol-
lowing histopathological evaluation, 19 (35.2%) has been estimated as a
nodular goiter, 24 (44.4%) has been evaluated as a follicular adenoma and
11 (20.3%) as malignant lesions. Graphically, this data is as follows:

rodulir o
foiloular adencma
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Chart. 5. Data following histologic evaluation of Bethesda 3 category.
Red-nodular goiter, blue-follicular adenoma, gray-malignant lesion.
Pappilary variant was in 9 cases of malignant lesions (81.8%) and follicular
variant in 2 cases (18.2%). Follicular variant of papillary carcinoma was in
6 cases (66.6%) out of 9 cases of papillary carcinoma and classic papillary
carcinoma was in 3 cases (33.4%). Malignancy risk was defined, based on
our study, in cases duagnosed as Bethesda category 3 it was 20.4%.

Our study results graphically can be presented as follows:
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Chart. 6. Correlation between age groups and Bethesda classification, class
3 lesions ~AUS/FLUS. I age group (n=11), II group (n=32), III group (n=21),
IV group (n=13).

Fourth group by Bethesda classification — follicular lesions, follicular neo-
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plasia, which includes follicular adenoma, as well as follicular variant
and Hiirtle cell neoplasia. To this group we assigned examined material
with highcellularity, formation of microfollicular and three-dimensional
structures, existence of irregular nuclear contours, uneven distribution of
chromatin. 6.3% (38 cases) of materials used in our study was assessed, as
follicular neoplasia. Their majority was placed in II (n=14) or III (n=12)
age groups. 26 patients underwent thyroidectomy. Following histological
study 8 (30.2%) cases were considered as malignant lesions (mainly, follic-
ular type of papillary carcinoma or papillary carcinom), 18 (69.8%) cases
were assessed as follicular adenoma or adenomatous hyperplasia, malig-
nancy risk in the above mentioned category, within our study, was 30.2%.

Chart. 7. Correlation between age groups and follicular neoplasia — class 4
by Bethesda system - I age group (n=8), II group (n=14), III group (n=12),
IV group (n=4).

-
-

< ez
.

Picture 3. Follicular neoplasis. Microfollicular structures. Unequal chro-
matin. FNA biopsy specimen, 67 year old man (Pap staining, 40X).

Bethesda system, diagnostic category V — is considered as having high ma-
lignancy risk and includes lesions suspicious for malignancy. Into this cate-
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gory we placed cases, which were characterized by incomplete presence of
cellular features of papillary carcinoma (e.g. presence of nuclear pseudoin-
clusions only in single cells). Within our study, 2% of specimen (12 cases)
was assessed as suspicious for malignancy. This diagnostic category mostly
was assigned to I (n=4) and III (n=4) age groups. Following histology 11
cases (91.6%) were diagnosed papillary carcinoma, 6 (54.5%) out of these
cases, were assessed as foolicular variant of papillary carcinoma, from 12
presented cases, only one case was assessed as Hiirtle cell adenoma. This
data graphically can be presented as follows:
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Chart. 8. Correlation between age groups and lesions suspicious for malig-
nancy - class V by Bethesda system-I age group (n=4), II group (n=2), III
group (n=4), IV group (n=2).

Picture 4. Hiirtle cell neoplasia suspicious for malignancy. FNA biopsy ma-
terial, 42 year old woman (Pap staining, 10X)

Categories VI, Bethesda system — malignant lesions not only include thy-
roid tumor, but also thyroid metastic lesions and lymphomas. Enlargment
of nuclei, overlapping, elongation, irregular contours, nuclear inclusions
and wrinkles, squamous cytoplasm, manifestation of true papillae and
psammoma bodies represent main features of malignancy in our cytologi-
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cally examined FNA biopsy materials.14 cases (46.6%) out of 30 malignant
cases (5%) within our study, the diagnosis of all of them where confirmed
by histology, were manifested in I age group. Patients, whose FNA bipsy
material was assessed as malignant or category VI by Bethesda system: 22
cases (73.3%) were classic variant of papillary carcinoma, 3 (10%) follicular
carcinoma (Hurtle cell variant), 1 (3.3%) medullary carcinoma, 3 (10%)
anaplastic carcinoma and 1 (3.3%) diffuse large-cell lymphoma. Graphical-
ly this data can be summarized as follows:
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Chart. 9. Bethesda category VI data after histologic assessment; blue — pap-
illary carcinoma, red — follicular carcinoma, gray — medullary carcinoma,
yellow-anaplastic carcinoma, dark blue — diffuse large cell lymphoma.
Graphically distribution of materials assessed as Category VI by Bethesda
System in age groups can be summarized as follows:

Chart 10. Correlation between age groups and malignant lesions - category
VI by Bethesda system-I age group (n=14), I group (n=10), III group (n=4),
1V group (n=2).
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Picture. 6. Papillary carcinoma. FNA biopsy material, 29 year old woman,
Pap staining, 40X

3.2. Immunohistochemical study results

Within our study, immunohistochemical study was performed on exam-
ined histological material to reveal the following monoclonal antibody ex-
pression: anti-BRAF, HBME-1, CD-56, CK-19 and Ki-67. Normal thyroid
tissue didn’t show positive expression to BRAF antibody. Single cases of
adenomatous hyperplasia and follicular adenomas (33% and 40%) showed
weak positivity to this antibody, although weak positivity within our study
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in general was not assessed as positive expression. Encapsulated forms of
papillary carcinomas showed weak immunoreactivity to indicated anti-
body (68%) or were totally immunonegative, accordingly, none of the en-
capsulated forms were assesses as positive expression. In case of papillary
microcarcinomas, immunoreactivity to indicated antibody was distribut-
ed as follows: 22% of microcarcinomas were negative to BRAF antibody,
weak immunoreactive was 22% of cases, moderate expression was seen in
33.3% of cases, and strong expression was in 22.2%. Moderate and strong
expression was assessed as positive expression.

In cases of classical papillary carcinomas was seen 47.1% of strong expres-
sion and 11.8% of moderate expression to BRAF antibodies, in total 58.8%
of cases were assessed as positive expression, and 41.2% were considered as
negative. All cases of papillary carcinoma with extrathyroidal extension or
multifocal growth showed BRAF antibody moderate (49%) or strong (51%)
immunoreactivity. Follicular adenomas, as well as follicular carcinoma in
our study didn’t show above mentioned antibody immunoreactivity.

In examined material, tumors that showed moderate or strong expression
of BRAF mutation, were characterized by infiltrative borders and don’t
have intact capsule, also it should be noted, that tumors containing muta-
tion were characterized by tumor associated stromal changes, desmoplasis,
fibrosis and sclerosis.

Correlation between BRAF antibody expression and thyroid nodular le-
sions can be expressed graphically as follows:

Chart. 11: Correlation between BRAF antibody expression and histo-
types of thyroid tumors. NT (normal thyroid tissue), AH (adenomatous
hyperplasia), FA (follicular adenoma), PTC (enc) (encapsulated papillary
carcinoma), PTC (mic)(papillary microcarcinoma), PTC (Papillary carci-
noma)- (classic variant), PTC (MN)(multifocal Papillary carcinoma), PTC
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(ex)(papillary carcinoma with extrathyroid extension), FC (follicular car-
cinoma).

Picture 8. Papillary carcinoma, BRAF- antibody expression, 40X.
According to our study, it was found out, that HBME-1 antibody showed
strong membrane expression during classic form of papillary carcinoma,
and in cases that were characterized by extrathyroidal extension and mul-
tifocal growth. Cases of encapsulated papillary carcinoma showed weak
or negative expression in 66.7% and moderate or strong expression in
33.3%. The above marker was negative or only weakly manifested in ade-
nomatous hyperplasia, follicular adenomas and follicular carcinomas. Thy-
roid papillary microcarcinomas showed negative expression in 11.1% and
strong expression in 88.9%.
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Picture 9 Papillary microcarcinoma, HBME-1 strong expression, 40X

Picture 10 Papillary mcarcinoma (Tall cell type) HBME-1 expression, 40X
Within our study, we studied CK-16 antibody expression characteristics
in thyroid nodular lesions, accordingly we revealed, that expression of this
immunomarker is similar to HBME-1 antibody expression in different sub-
types of papillary carcinoma. CK-19 shows weak or negative expression in
cases of follicular lesions and adenomatous nodules.

Unlike this, Ki-67 antibody, which is well known as tumor growth and
proliferation marker, was moderately expressed during follicular carci-
noma, papillary carcinoma with extrathyroidal extension and multifocal
growth, strong expression was revealed in none of the cases. Indicated
immunomarker showed weak or negative expression in adenomatour hy-
perplasias and encapsulated forms of papillary carcinoma. Cases of papil-
lary microcarcinomas showed moderate positivity in only 66.7%, and very
weak expression in 33.3%. Classic variants of papillary carcinoma only in
70.59% showed moderate and not strong positivity and were weakly pos-
itive in 29.41%.
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Picture 11. Papillary carcinoma Ki-67 expression, 10X
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Picture 12. Papillary microcarcinoma, nodular and papillary hyperplasis,

oxyphillic metaplasia, Ki-67 expression, 40X
CD-56, as follicular cell marker, was strongly positive in follicular lesions,

as follicular adenoma and carcinoma. This antibody was not revealed in
any types of papillary carcinomas.

Picture 13. Follicular adenoma CD-59 strongly positive, 40X
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Picture 14. Follicular adenoma Hiirtle cell type, CD-59 strongly positive,
10X

Picture 15. Papillary carcinoma, TTF-1 strong expression, 10X.

Follicular cell marker TTF-1 was used on all examined material, to con-
firm that all material had follicular genesis. Accordingly, this marker was
strongly expressed in benign lesions, as well as in malignant lesions.
According to our study, antibody expression is summarized in the follow-
ing table:

Table 1: Correlation between antibody expression and various types of
thyroid nodular lesions.

Histotype KT |AH |FA | PTCienc) | PTC{mic) | PTC | PTCMX) | PTCEX) | FC
antyexp p=4 | pe6 | ges | g3 o nu]7 | ped ne3 o3
BRAF | Neg| 4 6 5 3 4 7 1 3
100%a| 100 | 100%:| 100% HA% | 41,2 | 25% 1008
Pos 5 10 3 3
5,5% i89% | 5% 100%:
HBME] | Neg| 4 & 3 2 1 1 3
100%a| 100%s| 100%| &8 7% 1,1% 559% 1008
pos 1 8 16 4 3

33N BB | 1% | 100% 100%

CE-15 | Neg| 4 & ] 1 1 1 3
100% | 100%| 100%| 33.3% 1,1% | 59% 1008,
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Pos 2 8 16 L] 3
5,5% 9% | B41% | 100% 1007
CD 38 | MNeg i & 17 4 k]
100 100%% 100 | 100 100
Pos | 4 & 5 k]
100% [ D00 100" oo
KI6T | MNeg| 4 4 5 i 3 5 1 1 1
100%s | 100%e| DOO%]| 100° 13.3% 2041%| 25%
Pos ] 12 k] 2 2
66, 7% T0.55% | 75% 1007 100"

In 54 examined cases has been performed multivariable statistical analysis.
Odd ratio (OR) was defined. Weak or or negative expression was consid-
ered as norm, moderate or strong expression was designated as 1. During
OR determination it was revealed that upon increasing the grade of ag-
gressiveness anti-BRAF antibody expression was increased 3,677-fold, in
respect to other antibodies, and CD-56 expression chance was decreased
8,6-fold.

Based of univariable analysis, where BRAF antibody is dependent variable,
and all other antibodies are predictors, constant variables, it was revealed
that in most cases HBME-1 antibody expression is associated with BRAF
antibody expression (p=0,001). Also CK-19 and Ki-67 antibody expression
is associated with BRAF antibody expression (p>0,05). CD-56 antibody ex-
pression is not associated with BRAF antibody expression (p=0,05). Men-
tioned correlations are presented in the following table:

Ansibody Unstandardized J Pvalue
Coefficients anti-B
HEME-1 0,565 0,000
K19 0,738 0,000
EL&T 0641 10,000
Ch 36 -0.81% 0,000
TR 0479 0,382

Table: Correlation between BRAF mutation expression and HBME-1, CK-
19, Ki-67, CD-56, TTF-1 expreesion. *Dependent Variable - antiBRAF,
Predictors, Constant Variables - HBME-1, CK-19, KI-67 CD-56, TTF-1
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Discussion:
Our research is the first in Georgia in which cytopathological diagnosting
was carried out based on the Bethesda System of classification.
In our study, the rate of inadequate diagnosis — group I by Bethesda system
was reported in 8,7% of cases. Aspirational biopsy assessment, as inade-
quate, was associated with the existence of cystic formations or macrocal-
cifications, however it should be noted that the inadequacy of material
was not related to dehydrated or incorrectly stained or fixed preparations,
as provided by many researchers (33). Bethesda Classification does not in-
clude the risk of malignancy in this category, however, it should be noted
that this category is also at a particular risk, as within our study 1 case after
re-aspiration has been assessed as a malignant lesion.
In our study, Bethesda’s category 2, benign lesions was reported in 63%
of cases and most of them were placed in the II and III or middle age
groups. Generally, most researches (34) claim that from 34% to 87.5% of
the examined materials received from aspiration biopsy can be attributable
to the benign processes according to the Bethesda categorization. In our
study from 378 benign cases or cases assessed as Category 2 by Bethes-
da classification (63%) we have tried to determine the malignancy risk,
however according to our study it can be regarded as quite controversial
issue, because it has become possible to find only small part of surgical ma-
terial of patients enrolled in our study. This can be associated to the fact
that majority of these patients, according to recommendations by Bethesda
classification, are under clinical supervision.
Eighty-eight (14,6%) out of 600 patients who underwent FNAB were as-
sessed as Bethesda System, category 3, the most heterogeneous category
and included in the indeterminate (cells of undetermined significance)
category. Based on the same study, we totally agree the opinion expressed
in the above mentioned study, as in single cases cytology is unable to give
exact interpretation, however interpretation by Bethesda categorization is
the powerful tool to determine pre-surgical risk.
54 patients out of 88 patients enrolled in our study (61,4%) underwent par-
tial or total thyroidectomy. Based of histopathological and cytopathologi-
cal diagnostic, has been determined the malignancy risk and it was 20,3%.
Research data (35) conducted by HO.Allen.S et al. is similar to our re-
search results. M StudThe goal of his study was to determine the risk of
malignancy in bioaptates that were assessed as atypia indeterminate, from
patients whose diagnoses were included to Bethesda Category 3, 64.7% un-
derwent surgery, 17,7% made repeated biopsy and 17.6% remained under
supervision. 38.5% of repeated biopsy cases, were again assessed as atypia
indeterminate, out of this 26,3% cases after resection were evaluated as
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having malignancy process.

Categiry 4 by Bethesda classification — 38 cases (6,3%) of materials enrolled
in our study were assessed as follicular neoplasia. Based on the given re-
sults, malignancy risk in Category 4 of Bethesda system within our study
is high (30,2%).

Based on different studies, malignancy risk in this group varies from 2,2%
to 36,1% (36).

Since in our study we have identified age-dependency by Bethesda System
in age groups, it should be noted that no age group has been identified in
the third and fourth categories of Bethesda classification, with a slight in-
crease in the second and third age groups, ie in middle age group.

12 cases were assigned to category 5 of Bethesda Systema, 2% of exam-
ined materials. Similar results were presented in the following studies (37).
Study (38), which was conducted by Theoharis et.al, on aspiration biopsy
material of 2468 patients showed, that only 43 patients (1,3%) belong to
this diagnostic category, and all of them were suspicious for papillary car-
cinoma.

After histological examination, 87% of cases were reported as papillary
carcinoma. Within our study 91,6% were assessed as malignant lesions
that is similar to the above mentioned studies. However it should be taking
into account, that only part of these lesions were reported as classic papil-
lary carcinoma, and 54,5% was assessed as follicular encapsulated variant
of papillary carcinoma, and this data is similar to data of modern studies
that confirms assignment of this type of papillary carcinoma in Bethesda 4
or 5 category. As for distribution of this category in age groups, mostly it is
presented in 1 and 3 age groups.

According to Y.Jo. et.al (39) study, 7% of nodular lesions is malignant
process, and malignancy rate in this category is 98%. Results of indicated
study are coincident with our study results, where 5% of nodular lesions
were reported as malignant process. All cases were confirmed histologi-
cally and assessed as cancer. Results, that were shown by Montal et.al (40)
study (4,7%) are almost identical to our study results (5%). Malignancy
risk in our study in Bethesda category 6 equals to 98%. From 30 (5%) ma-
lignant cases in our study, 14 cases (46,6%) were revealed in I age group.
It shoud be also noted, that in I age group, all these 14 cases presented
histopathologically diagnosed classical variant of papillary carcinoma. This
result confirms once more our hyposesis that classic variant of papillary
carcinoma is mostly seen at young age.

After histopathological examination we grouped materials used in our
study according to tumor aggressiveness, defined tumors with multifocal,
extrathyroidal extension or metastis formation in lymph nodes. Material
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found in our study, such as adenomatous hyperplasia, as well as follicular
adenomas and carcinomas show negative or weak BRAF antibody expres-
sion. This idea is confirmed by all studies, performed in this field (41).
According to international and multidisciplinary researches, it was cur-
rently revealed that follicular variant of the papillary carcinoma belongs to
distinguished type of tumor and is characterized by best prognostic indi-
cators (42). According to (43) study, absence of tumor capsule is the only
histological parameter, which is significantly associated with the presence
of BRAF mutation. According to our study, it should be noted that tu-
mors having BRAF mutations were chacterized with infiltrative edges and
didn’t have intact capsule. According to diagnostic criteria, these tumors
should be assessed as “Non-invasive follicular thyroid neoplasm with pap-
illary-like nuclear features”.

In respect of significant re-classification, encapsulated papillary carcino-
mas that we examined in our study, showed negative or very weak BRAF
antibody expression (68%), accordingly our study confirmed the hypothe-
sis that encapsulated forms of papillary carcinoma are mild and genetically,
are probably differ from infiltrative tumors.

BRAF positive microcarcinomas were characterized by extrathyroidal ex-
tension, infiltrative edges, tumor associated fibrosis and desmoplasia and
nuclear features of classis papillary carcinoma (44). The study showed that
70% of papillary microcarcinomas were BRAF positive (45), and all many
other studies showed that this data was less than 50% (46). In our study we
discussed nine cases of papillary microcarcinoma, four cases (44,4%) out
of nine were totally BRAF antibody negative, and five cases (55,5%) were
BRAF positive. These data indicates that our study by its results is similar
to Korean study (47), according to which 65% of microcarcinomas is BRAF
mutation positive.

Study (47) shows that desmoplasia is seen in 74% of examined microcarci-
nomas, and this is definitely associated with metastasis in lymph nodes and
tumor diameter. 55% of our examined cases show the above mentioned
pathological changes, that unquestionably indicates the tumor metastatic
potential.

Based on all these studies and taking into account our study results we can
boldly say that microcarcinomas, as well as classic papillary carcinomas are
characterized by extrathyroidal extension potential and this completely
depends on BRAF oncogene expression. BRAF antibody expression in case
of microcarcinomas is significant prognostic marker.

The presence of nuclear changes is very important pathological criteria. In
our study, as well as in other similar studies (48) nuclear features charac-
teristic to papillary carcinoma (nuclear grooves and notches, cytoplasmic
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pseudoinclusions) are more proniment and clear in positive cases of BRAF
mutation. Within our study, cytoplasmic features were also evaluated,
particularly the presence of abundant, squamous, solid and eosinophillic
cytoplasts in most of BRAF positive cases (78%). Modern study (49), the
goal of which was the correlation between cytomorphological features and
positive BRAF mutation, shows the co-existence of large cells with abun-
dant cytoplasm in most of BRAF positive mutations.

Wide cohort study shows that BRAF mutation was seen in 48% of classic
papillary carcinomas, which is very close to our study data. Especially large
number of BRAF mutations was seen in large Brasilian study (50), when
tumor was divided according to histological subtypes, in case of classic tye,
its expression was seen in 66% of cases, compared to 21% of follicular type
of papillary carcinoma.

In our study, single encapsulated forms of papillary carcinoma show only
weak expression. These data is similar to the following studies (51), in
which it is shown that in case of classi papillary carcinomas, BRAF expres-
sion varies from 38% to 69% and in case of follicular variant of papillary
cancer from 0% to 32%.

Clinicopathological features that indicate unfavorable prognosis are the
cancers with extrathyroidal extension, multifocality, formation of metas-
tasis in lymph nodes and presence of distant metastasis. Lupi et.al studied
500 cases of papillary carcinoma, 43% out of 500 was BRAF positive, in
this study BRAF positive patients were compared with patients showing
BRAF antibody negative expression, and it was revealed that BRAF posi-
tive patients had more frequently extrathyroidal metastatis, multifocality
and more strong and non-favourable disease features.

Based on our study results, in on case (25%) from 4 cases was not seen
BRAF mutation, 3 cases (75%) was BRAF positive. This data confirms the
accuracy of data received in other discussed studies.

In our study with the increase of tumor aggressiveness, we had a sharp
rise in BRAF antibody expression. Almost all cases characterized by ex-
trathyroidal extension were BRAF antibody positive or showed moderate
expression to this antibody.

Study of 104 papillary cancers conducted by Nikiforova (52) in American
patients, showed strong association between existence of BRAF mutation
and extrathyroidal extension of cancer [(16/38 (42%) BRAF+ versus BRAF-
13/66 (20%), P=0.03)].

According to our study, it should be also noted that other antibodies used
in the study in BRAF positive cases are in strong correlation with its ex-
pression. HBME-1 antibody expression in cases of follicular adenomas and
carcinomas was not seen, moderate expression was manifested in 33%
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of follicular type of encapsulated papillary carcinoma cases, it should be
emphasized that all cases of presented encapsulated form were negative
to BRAF antibody. Ki-67, which is widely known as proliferative mark-
er, showed negative expression in encapsulated forms. This fact confirms
once again the opinion that follicular tumor type encapsulated papillary
carcinomas have low risk of malignancy and aggressiveness. Cases of pap-
illary microcarcinoma used in the study, as well as other types of papillary
carcinomas in most cases were positive to HBME-1 antibody. Based on
univariable analysis, HBME-1 antibody expression within our study is as-
sociated with BRAF antibody expression (p=0,001). Also CK-19 and Ki-67
antibody expression is associated with BRAF antibody expression (p<0,05).
CD-56 antibody expression is not associated with BRAF antibody expres-
sion (p<0,05).
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Conclusions
1. Based on our study, in cases diagnosed as Bethesda Category 3 the
malignancy risk is high and comes to 20,3%.
2. From malignant cases of our study, 46,6% cases revealed in I
age group (from 20 to 35 year). This fact confirms our hyposesis that at
younger age the risk of thyroid cancer development is high. According
to our study, all cancers in age group I represented the classical variant of
histopathologically diagnosed papillary carcinoma. This also confirms the
fact that classical variant of papillary carcinoma is mostly seen at younger
age.
3. Our study confirms the hypothesis that encapsulated types of
papillary carcinoma, particularly “non-invasive follicular thyroid neo-
plasms with papillary-like nuclear features”, as it was named by re-classifi-
cation, are characterized by weak course. Encapsulated papillary carcino-
mas examined in our study showed BRAF antigen negative or very weak
expression (68%).
4. Absence of tumor capsule is the only histological parameter,
which is significantly associated with the presence of BRAF mutation. In
our examined material we noticed that tumors having BRAF mutation
were characterized by infiltrative edges and absence of intact capsule.
5. Based on our study, microcarcinomas, as well as classical papil-
lary cracinomas, are characterized by extrathyroidal extension potential
and show high expression of BRAF mutation. BRAF antibody expression
in case of presence of microcarcinomas represents the significant prognos-
tic factor.
6. BRAF antibody expression increases with the increase of aggres-
siveness grade of thyroid nodular lesions (p<0,005). Increased expression of
BRAF antibodies causes 3,677-fold increase of thyroid papillary carcinoma
aggressiveness.

Practical recommendations

Based on our study data, thyroid cancer, particularly papillary carcinoma,
is more frequently manifested at a young age. This fact enables us to rec-
ommend close monitoring of thyroid gland in indicated age group.

It is very important that diagnostics of FNA biopsy material to be totally
based on Bethesda classification, because this system enables us to differen-
tiate therapeutic and surgical pathologies, to conduct correct monitoring
and determine malignancy risk probability in each category of this system.
Exsistence of Category 3 in Bethesda system of classification, enables us
to comply with Bethesda recommendations, to perform more active su-

70



pervision or cytological examination of reaspirated biopsy material, as in
turn will lead us to complete interpretation. During category 3 of Bethesda
system, combined with cytomorphological data, it is desired to assess the
presence of genetic pathology.

BRAF mutation is almost not seen in cases of follicular variant of encapsu-
lated papillary carcinoma. This fact can help us to ddifferentiate non-inva-
sive follicular neoplasia with papillary like nuclear changes (NIFTP) from
invasive follicular variant of papillary carcinoma (IFVPTC), and based on
this fact to plan correctly further surgical therapy.

BRAF antibody expression in microcarcinomas, represent significant prog-
nostic marker, accordingly, in case of positive BRAF mutation, the deci-
sion should be made to do total thyroidectomy, lymphadenectomy and
therapy with radioactive iodine.

Determination of BRAF mutation is an important factor for further man-
agement of thyroid papillary carcinoma,. Presence of BRAF mutation is
associated with unfavourable prognosis and according to our study, BRAF
antibody expression is increased with the increase of aggressiveness grade
of thyroid nodular lesions.
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