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dgLsg5¢mo

153000bob 3369300 5JGHYoEOH@DS

79OOLYOOHO  X0M3ZE0L  53500Md0L  Fohb396909gd0  dmerm  Hergddo  LogMdbmdws©
0DMmYds, MLoE 0f393L: doMLRIOML  MIOSE0Mo  B0BINGYdS,  Fgdbmemaom®o
3GMMaML0;  0m©oL  ©IBOE0GO LA Pgols s 15339000;  F90350963H7d0L,
39bLO3MPOgd0om  0mEol 9333900  36MY35M5GJOOL  MLORMAZEM  BoMIM  FMbIoMgdY;
50MmMYM5305  BoALOgbMMo  FodMboddbgdol  3MbsMdOL  3BMEgLdo;  935MBOL
9563969000930l BOHIL 51939 bgel MHymdl LoosybmlB03M GgdbmErmaogdol sbgMags,
OQMO03:  B3M0bobyol  Lobgwdfogm  3MMYM900, F300wbgdlosbo  sL3oGsEomwo
domqxlbos  (FNA), mu@modygcomo  9sdm3zargzs s Ubgs  9Ms0bgsbom®o 330930l
dgomeqdo [Kakudo,2013; Dikbas,2019].

39OOLYOMHO X0M33ol Lodbogbggdo, Lbgs MMABMIdOL LodLogbggdmsb FgsMgdoom,
MMM 083050005. BEIGHOLEH0IMMIW: Y39S CMII0DBS300L 30dML FmMOl IBOJLOM®
<1%, @9@MdOL  Fobgz96909w0 96 50gToBgds  0,5%-U. 100 000 ImLobegg
4m39wHomcmo  500bodbgds 0,5-10 sbowo d90mbgggs. American Cancer Society-ob
dmbs39990000 583-0 ym39wfieromms© ©0sbmbiEGoMmgds 18000 d9dmbgags, 3390y 1200
5Q5305b0.

139MOLYdMO K 00330l LodLogbggdo, JOMOMOWI, 3¢0bEYds 3356dM3560 Bogyzol djmby
3530963900l 459m33g30L @OML, b E@Oo [omdmbsgddbgdols Ggdmbggzoms 1-4%-do.

Q55350000505  3MBAHMMEoly @S BOBMYIMGOMH030 X 9BIOMYGMdOL  Logdorozgermls
960360 396¢0L BESGHOLEGH03MNOO0 3BMBIMOL Msbsbds, 2020 (gl 9bwmzMobmwo
LobBgIol MORBMGdBY BoBo®ms 2131 Mm39M530s, 5d9sb 2007 BsGggzs 2sbbmGEogws
R9OOLYIG X060 33500%b9. Jocrgddo 6920LGHM0MGOMEO 530301900560
b6 dMbogdbg00@b  BsM0LYdIMO X0M33¢00L BgMm3sBos Fgmeg SYOWL 035390l
dmdml 300mb 99999, beargnm 2015 §erosb 30 BsMOLgdMO X 06330l 300M LESdOMIMS©
d9mM9 50 DBgs 300ML sbowo dgdmbgzg3gdol ymzgmfheromn® dmbsizgdgddo. 2020 gl



300mL  sGoibmwo 9435 sboewo d90mbzg30sb 821 Tgdombggzs 9oL BoGmOLGdMO
X063300b 35030603s (=8,7%) [Lodo®m3z9wm BEsGHOLEGH03MMO 3bmdsdo 2020, 2021].

@WOoBHIMGHMOMOL  dmbs3g8gd0m, 35306 35G30bmAsl  (PTC) LobdoMoo  3Fo®sgl
30639000  SEAOWO  BsMOLYIOO K0M3IZWOL  Y439es  53m3090056 LodLogbgms Mo,
439wsbg bdoMos m®mo3g Lgol 20-50 ool sbozmdMog xawndo, bdoMow ob ¢dmzol
OMamO3 09969060030, 1939 LsTgOEEbM MOOSEOMwo  3mbEs@o. PTC-l doGoms
LOOUIOVONL  9gdghHgdl [oMdmagbl SGHOINMO FMEWOINW OO IXMIIPO ©d
BOLAMOO  GHMBLBMOHT0MIPMWO  ZOHOWOLIOIOO  (3530¢MO0)  ATMBIBIGIEIdO. g
396536900 Fgodergds  BsBM©Oowro 0ymb 30LEGHOL 39gwdo, Lodbogbols 3sxglwmesdo,
30LMOL MdoE Jumzowgddo [Berber, 2014].

056599000M39 330939008  JobgE30m, FIMOLYIMO K0M3IZOL  SMLLOALOZbMMHO
560900000 535093900l 3500MIMORMBOL Ly30MbYdO 300b03MMO 9GoEMIMObMEMyools
@5 3500MWMYool 5GP H  3OHMdEIs  MBYds.  IMO35¢M0EbM3sb  dodmborgom
UGoGH09080 153856MH0LsE F3M0EPBOm S Bb3sILLIZS 3D0E0Jd0EB Jobbowrmwos
30b603M0 5309099090560, 0ABMLE03Z0L BogomMbgdo S 33MBIMBS. 0bEIBLOGOS
33193900 BOOL BoJ@™mEgdol (growth factors) Hmerol dglobgd BsGOLYIMO K06 330l
»3QB0ZMM0" S 9MEM0dbMMHo 3356dMm3560 3OMEILYdOL obgzoMsMmgdsdo [Zimmermann,
2004;McHenry, 2011;Rurua, 2013; Eszlinger, 2001; Mc Henry, 1998].

353000 3030M35M30bmds (PTMC) 560l 930609 Dmdol 3530¢MH0  00MHMOYYIo
3960 30bmas (PTC), H®Iwol osdg@®mog 1 0. sb Mxdm 6530905, m3565L369wo Modwgbody
Sofegmeols  dsbdodg 933900605  490BsM©s PTC-0l Lobdo6y, sdsbmsb PTMC-ol
3993w 9bs3 BOHOL Fomsro d5B396989w0m boliosmgds. 833wg35M930L 1IMS3glcds
SbobgL 19930603 MMHO BMMTGOOL A9TMZEYGBsDs BOIL, OIMPMOHOEBSS IBIWO GOLZOL
39M30bM3g00L M EHMIdRIOOMO @S S130GMSE30MW-domaLboMo  dgomom  (FNA)
509dMo  ALoerol  30GHMMMYPOMO0  ©OSRBMLEGH03s. 50gbs, 39300
9036™350306m3s (PTMC) 996oboergds 603 3530IMH0  0m0MHMO©MEo 35030bmdol
(PTC)  y39wsby  393039gdmwo  3¢0060396O-0mORBMMma0OHo 356000630  ©d

JoOmeaommo abom 659379MHbsegdo g3zgms MOMMOEYIo  35ME0bMmAol  G9dmbggzsms
2



oomgdol 50% [Kakudo, 2013].

PTMC §o68m50099bL 530030190056 Lodbogbgl, Hmdols MmLsi dg@sLEsbgdo odxg®
3396d80 3c0bgds dgdmbggzoms 50%-3o. 35630630l d03M™3gMgdo bdoMow a3b30qdo,
OMAMO3 06@GH®s»0MHMOEYIo 39GHoLGHOBYOOU, 3b939 IMEGHORMIIOHO
9J8GHM0OMOEMIo  390900L  Lobom,  sfgMowos  sbgzg LodbogbmGmo  Jumzowrol
033wsb@gdo BOMOLYIOO  X0M3IZOL  FM30MEI306MY  Jowdo.  FoMmBmoaqbl o
950509390 9630M90  LBodbogbgl, g@IWMdOL  F9B396939w0  Bs3doM® IO,
©05360mBol ©LT0EL 3MmI36m 10 {erob 3963sgwmdsdo 9500996l 1%-bg Bogargdb.

06G®500MHMOEME0  3gBHoLEIBIO0LS @S BsMOLYdOHO K0M33col bsMhgb Jumzowdo
dnw@ogmzsmy®o  PTMC-ob 896300560930l  dswoewo  Lobdotg  29653060Hmd9dLs

JoOrmOaom  GHodBHogol - 930M5GJuMds  d0960FMmb  GHMGIWMOH  0MHMOEIYJEH™MI0U,
Bo3gwo wmdgd@mdools [Kakudo, 2013].

3oMOLYdMO  x0M33ol  Lodbogbggdol  MIbodzbgrM3zbglo  OsABMLEOIMMO
36039009305 3530IMH0  MOMMOEMEO 35ME06MA0L MM doMM30L M30L7dYd0
(Papillary thyroid carcinoma (PTC) nuclear features (PTC-N)). PTC-N oMol PTC-ob
©052bMBOL ,,mOML® BEBIOGHO, 3580bsg 30, 19 3960l OsdgBHMo 130-Bg bs3zwgdos.
PTC-b 30mgm0996M0 3sbsliosmgdegdol s 3e00bo3zmeo LEsool ©sgbs wofowmsw
390LobE3MOgl  Lodbogbol  domermaon®  ,d3g3oL . PTMC-ob  ¢36s3e0gbmds
3900bsBOZOM0s  BMOLYIOO  X0M33eoL  JuMZOWOom, SHILOSMGOL  39070eLH0TYEOM™
36Omabmbo [Kakudo, 2012; LiVolsi, 2004; Kakudo, 2013;Pacini, 2012; Liu, 2011; Noguchi, 2008].

d603d369emgzs60s, Mmd WHO (World Health Organization) dog6» d99w9dsggdwgeno
30ol0BO3ZIBE00m, 9O dOBYOMOL  3530IMHO  MOOMOEMEO  35ME30bMIol  3bmdoo
Hobsbffomo sB0osbgds 9.§. 36093563900 sMgmeo dgoMg PTC 8godegds Foedmoddbsls
M6 bbgoolbgs LoEwsE0sdo: BosMOLYdMO X0Mm33wol bm®Im 3s6096Jodsdo (de novo
cancer) 5b ®sMoligd®o x06M33¢0l 3356ddo (cancer in adenoma). PTMC, B39egd®og, s6ol
9oty PTC, M™Igeog 300000000 RoMOLYIO0 X0633¢00l bm®mdmw 35696Jodsdo 6
R9OOLYOOO X063300L 5M67M3SBOIMH0 IB0BYIOL EOHML, HMIMOOES 3580dMmEHMU

553500905, 539 mo  PTC-N  3560olgdMo  xoM33wol  3356dm3560  ©@osB0sbgoobsl,
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B39Mwg0M0g,  2odmcoibogl  PTMC-U, 6oqob  g3gws  3396d0,  @HMooEowmws,
©053bMLGHOMYdS, OMYMO 3 39BLLICPOM OO 3530WYIMHO 35ME0DMTS (HMAMOE DBMAS©O
G030 96 ZmozMwrOHo  35005630) 96 9.f. oL orgMgbiomgdwmo  Lodlogby
39996339390 530300900560 3MmBHYb3oswom (well-differentiated tumors of uncertain
malignant potential (WDT-UMP)). 5J956 250m80bs6rg, PTMC-930, dgotg Lodbogbggdo
PTC-N-00 56533560m356 53560L9d6 Xx06335¢030, 890degds 256bowmwo ogml Mmam®3
PTC-0b s@@Mgmwo gsbs 6 PTC-ol {obsdmMdgoo  ©@sBosbgds (3693563960090,
AbOBO3Mg IB0BYds b grey zone lesion). 5333500, PTMC 3mb39x3os §o®dmmaqds
OMAMOE sH0sbgds, HMIgerois fob Mufmgdl PTC-0l 300503296 35005631 wgEswmdols
»83034LB0M9do* (1-4%) 35839690 gdom [LiVolsi, 2004;Kakudo, 2013; Liu, 2011].

Dma09MH M0 9330935600 M30ol, O™ 35d0dmEGHMmb mommoo@o (HT) séob dsdomoydo
00MHM0wo  35O3E0bmdol (PTC) dgboderm  MHob3-gosd@Emmo, sb9g3g 99odegds ogml
53m30L900560  0dRMIol  3MgodBog. PTC-Lo ©s BMwozMwyGo bgmdwsBogdol
©535bslosMIdgo  30FMEMA0omo  50dbgdo  bdoMo  3wobqds HT-ob G,
LobgEMd®,  BsMOLYIMO  X06M33w0oL  SB30MSEFOWW-domiLbomGmo  (FNA)  dsbogorols
BOAMEXMAO0MOH0 56  3MBEGHM39MO30M0  30LEGHMEMPOMEOO 3309308 OML.  wYd3o,
99356099900 s 09MMH0E0 d5DOLO SLBYMO (330 GdGOOLS VY36MdOs. gb gbgds SEHO03MEO
MXOJI00L  sMlgdMdsL  HT-ob  3069bdodsdo. 8oo  mdg@Hal, MH™mI  BMEo3MEm@mo
9300904990l oL3wsBool (FED) Lozombgdo s 8meg3aemndo 956300900 56O sGob

©3LOdMMYOMO 3mb3MYEH Mo 33093900l dg9agdoom [Wakasa, 2013].

PTMC-b 3000603160 ©05360B0 doM00©o®@ ©9dmMm300900005 30L¢3)M3500MEMQ0w)6
L5 DY. T3, YO 259M331930L B3)E0BR03s WS LODBMLEY B39MIWIOMH0Z OB
PTMC-b 0635099630l 459m. 59009bs@, 9m30wgdgos bgbboGorMo s 1B3gE080OO
LodLogbmEmo Bs639M9g00Ls S 36M9POJBHMMGOOL 49dM3Wgbs s ILLdMMgds PTMC-U
©0536MBEGH030Ls s 309M39MS30E0 Fgai3sLgdol OMU.



33930l dobsbo
B90m50b0dbmols gom3z50olobgdom, 2sbolaBrz®ms 33¢g30L doBsbo:

BMHOLYIOO  K0M3300L  F03OMIIOE0BMAOL  30LEGHM3IMMEMAOMOHO 5 TMEYIIEI-

d0MEMA0IM0 3OMmB0oL JLHoges/LolBgds@GoBoEos BoMOLYGIMO X0M33wol 306OHMIOM

3693963900 gmbmeo  3OmEglgdol  LEHO®WIGHOMWo  EsLLdMMGOIOLS o

36MabmBomydol dobboom.

50m3sbgdo:

1. 08Mbm3obGHmdodon®o  BsM3ghgdol  9dudcmglbool  FJgsMgdomo  Jgxsligdol  aboom
@0dBME0GMO0 S 3GHM0IMNBMHO0 POMOMOPOEGEHJOOL BmbYDY 2sb30msM9gdmo PTMC-
ol 3OHMabmbmo 300EM0dgdol JgMbg3s (0635D0s, 39EobBsbo, H93000030).

2. 3593w gbs @5  oLYdMMYdS  Fglsderm  LEAHOMIGHMOMo  FobsdoMmMmdgdoLs,  slig3g
ROMWOINCM0  930m9wogdol  obdwsbool  (FED)  9gg3sligds  999@™0odmbmé
006MOM0EoGLS ©s dob  BMbDBY  b305MPMwo  3s30Ww Mo Jo3MMZsME0BMIOL
Jumgodo.

35933¢g30lL Folsgms s 3gomEgdo

399m33g30l  dmbszgdms  B5BoL  HoMTmoagbl  m®ogg  Lgglbol 3530963 gd0b

3009g0Mo  Mm39Mo30M0 oL GMEIMMM0  00MHM0E JG™MI00L,  BsM0oLYdIMO
X 00330l 35¢0IbG030 WMdYJBHMIool s bsfowmd®mogo MHgbgdiool 99dwgy (n=68). sLgzg
3990y9b90mos  MgBHOHML3gJGHMEo  Tobogrs  (N=48).85boes  BogdMwos  MdoEOoLOL
300603900056 s @iv3wm LodoMmm3zgwml 0b@EgM39b30mwo dgoiEobol ghmzbmwo
395GHM0sb.

353096390l BoBHomom  GHMEGHIIMH0 00MH™M0YdB™aos bbgosslbgs dobgbom. dsom
dmeol:  goMolgdmo  xoM33wol  Bmdsdo  ImTsBgds,  GHGModgol  LEGHIbMBo  Lybodzol

393699300 A90IOMEO  BMOLYGIMO  KO0M3IZEOL  odMm, 30300, 3356dm3z560
©H056905, 3530¢MH0 350306,



30bo3mmo  9mbs3gdgdo,  @dMOSGHMOONMO @S MEGHMILMbMYMIT0MWwO
95639690930, 93MMbIMIOLY S M39MO30Mwo  BsMG30L  FJNMEId0  FOWYINOS

d9L50sd0bo  3e0b03MM0 EM3T96EJd0B 353096G0L FgMowmdomo 0bxmMIoMmgdmwo
006bdmdom. g3zgws  ©5330603905 o  F9b03MoEgos  Bodo®m®s  03.  xoz39b0dz30O0l
Lobgwmdol  Mmdoobol  Lobgerdfogzm  MBogzgELoEgBHOL  domgmozMMo  3mdolbool
dmmbmgbgdol  Jglodsdobo3galobzol  9oo3meo  3M063039d0L  ©Y3EMOE05DY
©gHbmdom [WMA, 2013].

3obBmeErmaomMo 33930l 39000gd0

539M0LYOMHO  X0M33ol Bbgoslbgs MBbgd0d s0gdwo Jumzowmgsbo bodwxdgdo
130JloMEIdMEs  10% gmEOIswobols  dMRgOe  blbs®do  (pH=7.35), o©ds35¢0
3Mb633963M5300L  bL30MGHYJ0Fo. Y30MOGHSE00L T9dgy Foloeols Bogoodgds bYdM.
35653060l darm3gddo.  LgMowmwo  Bomrgdo  Loljoo  5-7mm  0©IOYIMY
3995¢)mJbooboms s gmboboo (H&E).

03196m30LEGHMJodom®o 33¢rg30L IgmMEYdo

09996m3obGmdodom®o 33935 Bo@stop63, CD56, TTF-1, Cyclin D1 s S-100 goqrol

93L36Mgb00L  5dBH03MdOL  AXTMBOZgbsE  BMOLYIMO  K0M3IZOL  Yygzgws JGLagzErowo
3D056930l OHMU.

GO ©O©JP0MO  ©d  3OY)  P6MYMBomo  F99a900L  godmeMoisbgol  dobboom
03996m30L¢™J0doOH0 M:959d30900 Bodo®ms 4963gmemgdom Mgg0ddo.

B30bL  FoLoesdo  yzgws  d9LHegowo MOMMOEYIENO 350IMEIMA0S OIYMBOE0S 6
XBIBOQ (EdOOooNI).



sb®ocero N1. d9dob393980b Gsmagbmds dgbhsgaroc» s e939800.

99900b393900L M5m©g6mds

PTC 14
PTMC 12
HT 32
HT+PTC 8
RT 5
b 45

439es SBsmowo, MHmam®m3 Hobo, s0gdgwos poly-L-lysine-o @sgs0me Lolisabg dobsby.
09996m30bEHMJodomEo  3OHMEIMIMJOI0 QBBMOEF0gWw®s 9BEHLbyMwgdol IFoMdmgderols
3OMGHMIMMGI0L O(3300:

1) p63(063mdsgool dm 20 {oo; clone 7JUL; 9o6%Bsggds 1:25; cat. no. PA0103; Leica

Biosystems Newcastle Ltd.);

2) CD56 (06399953006 ©M™20 (or; clone CD564; 56%og39ds 1:25; cat. no. PA0191; Leica

Biosystems Newcastle Ltd.);
3) TTF-1 antibodies (0632995300 ©®™30 {o; clone SPT24;956%5390s 1:100; Newcastle Ltd.);
4) CyclinD1 (06399953006 @06 ™20 {jor; clone D-6; 356%0390s 1:25; Dako, Denmark);

5) goes S-100 (06305300L ™30 (or; clone RTU-S100p;06%o390s 1:100; Leica Biosystems

Newcastle Ltd.).

p63, CD56, TTF-1, CyclinD1 s goos S-100 g4udGglool 0b@gblogmdsl 3o0mzeoom
Bobg3mo ®omgbmdmoz0 Fgomm@om, 99dwgao bdgdom: motymazomo (0), 1=<10%; 2=11-
50%; 3=51-80%; 4=>80%



BGsGHOLE039M0 5bseoBol Fgommegdo

BEAHOGOLEHOIMO0 365e0DOLMZ0L A9dM0Ygbgdm©s 3OIMAEMsds Microsoft Excel 7.0, slg3g
SPSS/PS 396bos 21.0 Windows-m30U, x2+9390L dméol dmbszgdgdol 890s69d0mo sbsgrobo
BB LEAH0MPIBEOL t-GguEoL L8 GdOm. JMMIESE0OO 3538060900TgLFO3 OO
30OLMbOL 398303096GOL godmygbgdom. M30LMdM030 356(153gBHMJOOL BEIEOLEH03MMI©
39965 0HgdoLM30L hsBrnwo oym X? 300GHgMHodo, Mann—Whitney ,,U“ &qb@o, sbg39
3MEGH0wo0bgomHo MHgAMgLoMEo 650 Bol IgmmEo. glosmgdgE XyMRBGOL GOl
D03500 p<0.05 0m3gdm©s bGSEGOLEH0IMM®E LEGFImbm.

L53MmoMO 359m 33930l 39098900

©ogIbO-Bmglozn®o Bogzol (AB) 3obGmmemyon6o 33en30l 99wgagdo

3905¢)mJboeroboms s gmbobom (H&E) 990900 dsbosgrsdo ogmBuy®m-Gmdlogmdo
Boyzol  (@GB)  ©OML  BmEozMegdol  HBmdgdol  9339Mo  3ddmbo@yew
393960Mma0bMdsLmL ghmo  sLsbodbsg0s  BMEWO3Mgdol  sdmIxngbo  A-Eodol
00609m303900L 3039M3WsH0s, AB30WO BOMMZ0, dOMMZ53900. TbLOSMYdE OBl
Do60Moagbl  B3M03MEol  BobsmIMHOL  AsBIMIMYS,  BME03Mgdol  dBoBITOO
99936560l gobdgargds o MYXMIJEOL  3EoBINGmO  F9gadMIBOL  IMPORBOZHE0S, M3
3MolbIMOL  Bgs3oMmmo  303Mmbomgdol,  §obsBaM@gdol,  3530¢gdols @

©5G™MGH300 LEGMWYJEHMHYOOL BMOT0MYOSL (LwyGomo N1).



bogtsooo NI 0oz29b20-H0fboznto  Boyzo. 1 - 3ensbdaytro  G9dbesbol  Jm@oxnozscos -
036006502980, 565 bsH©JB0, 3530¢1980. 2 - B0 390l bsbsorwymob gsgzsGomgds. H&E, X200.

0ol moMmoEo@olL (RT) 3oLEmemmaom®mo 33¢930L 390gagd0
(0IOlL  00MOMoEoGoL  MIbodzbgmm3zsbglo  3oLBHm3smmEwmyom®mo  bodsboo

539M0LYOMO X0M33wol 3509bJodol dobsbdodsGrmneo Bsbszargds mbgdo RodM™MbMwo
890500009090 Jbmzowom  MebdbErgdo  3mEOIMbISIOMEMEOMYIOI0 VX OIIIOL
Gogbgolbs s  Bmdgdol 99830090,  0b3zmz0s.  sdsbIlosMYdgos  F30oMY
RM0390)M0 BEOWIGHOO0, BDMYSO IE0JHO BodOHMDBO (LMsmo N2).

bopsoo N2, Hogerols 0006000 0. Rsmolgdeho  x0633¢mol  Bmem0399¢m980L  0b3memey;z0s,
350964080l Bsbs330¢7985 9bgddea 3203560 308600 brycmo Jbergocroom. H&E, X100.



35808m@™b 00mmoo@ol (HT)3ob@mmmaom®o 33eg30L 89wgagd0

35800mG ™Mb modmoodol H&E 9gmngdow  30935605390%9  900608690m©s oo
65m9bmdom  gJuBHIbLoMHO  WOIBMOIOHO  0bFoEHME00L 390900,  GMIWIdOE3
33M9LoMsE Bosbo33egdbgb X033 ™36 9wgdgb@gol, LFoMdMOWBID SesbdMEO
IR MJOJO0. 355 IMS©, §oMmdmygbowo oym LEG®mAol 83390060, MbgddmIF3m3s60
53000MD0, M3 36083690M356 496358b353909¢ 60dbgdL Fotdmowagbl HT-ob ggodtmmbrmen
5 0dRMOEOH FMMIGOL IOl (LryMomo N3).

boysoo N3, 35800l 000GH0OG0. ro0dRmo@o)m)x (903560 06%0¢rHEGsgool dbbaomo
393 B02¢0379¢m98L Ieatrol, bheGeadol 3086 o 302¢70,349¢7980b 06302¢7)30000 @5 3020369b000>.
H&E, X200.

33sMOLGOIM0 X0M33woL 3530¢ymo JsME0bmdol (PTC) s do03mm3smEobmdols (PTMC)

3oL mermyomeo 33erg3ol 89098900

H&E 990gd0¢ 3sboensdo 35300060 390306mdobomzol  sdsbsliosmgdgmos 99dwga0

(33L0Egdgdo:

e 00MHmM30L (33Q0gdgd0: dOMMZ0L DBmTols @O FMEOIOL T933Ws  (FoBIOMMNMYDS,
©3MIYEYOY).

e JOH™IsEH0bol FobsLosmMYdgdo: 49593F306035¢0g JMHMTsEobo, dobolgdMo doMm™M3900
(Orphan Annie nuclei) (bvy©sco N4).

® 306030l 39906560l MM3935: SMIMYAMWIOME0 3MBGHMEMO, BOOMIMWO VIMIIO
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006330 BLY3MO0b3IWMHB0YdO (30EHM3EsBINMO 063580b530900).

b965000 N4. 356069860 0933000l 3530¢09(50 35633060005 (3¢75L0329(50 35G056(H0). 359330635¢79,
doboligbto Bokh03980 (1) 3530¢vwMm0 BeaGIol bhGogHgddo. H&E, X200.

PTC-L  3sboewsdo  go0m3w0bs  s3Mgbomen  808@0bsergmdsliomsh  sbmEgo®mgdmmwo
LodLbogzbMMO MXMIIOOL 356M056EJd0: OMYMOE WOLABOLYdMO, 1939 b3gAHOLYdIMO
0000LGHMOLYOO0 YR MJId0 LodLogbwe 39wdo 3BMMEoxgMsEooL MBsEdo (LMsmo
N5), 0039, Dmos, dsbogrol  sboero®Bds 303965, GM™MI  LFsODdMIS  FoMOEO
IR MJOIJO0 S ,GHMZ50L 05BsROL* AbAO3LO LUEBSMO. ILIHYWGIMWO (33O JdJOO
dogdlbodoeMo ©IIMBLEMmOMYdIMMo 0gm 35309063700, MMIgdlsig 90gbodbgdmsm 9.
0. »35000m@HM-GmdlozmBob® 3wobozmmo bLr@osmo, dsmswro anti-TPO sbEolbgmwmgdols
GoBH®ob 3mbby.

boydsoo N5, 35d0deademl  ovoGmoodol  3m6Bg  8563000569829¢m0  3330¢7w)H0  3569306020s.
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bodbogbxy  39¢ndo  s@0bodbnds Iscrogbobsgool Gol0bmz0l ©sdsbsbosorgdgcmo w1y 90980:
Fs@5¢v0 (1), 0000 EsGHolgdGO (2), ,,d9psmol ¢roybldbolindmo“ (3) e Gacogdo. H&E, X400.

9. §. B-mx6gogdo, ®mbimao@gdo (Hiirthle cell) - ULodbogbwmGo wxGgwgdo wmbgo
9B0bmzomo  30GHM3wsbIom,  OHMmIgwoi  9JudMgLoMdL  bgoMmgddmgMIe
05039606 S100 30l (byGsmo N6), Mosb Mmb3mE0GJd0 HoMdmoygbgb byMzmeo
99006 (neural crest) 4963005690 LEGHOMIEHMOJOU.

boytsooo  N6. S100 goerol  ©0oneyboytr-G96929e00 97636090 356G5302¢m0329¢<96%  omd9gbdo.
0d99602396029bogos brero Ggs5p0s, X200.

©oxMBMO-GMJbozMo Bogzolb 0dmbm3olBmgodom®mo 33¢rg30L 399900
©GHB-bL OML  3wobgds p63-0l  BgASBHOMOO  BoMmzs. MHmymemE b3y  33a0939d03
830P39690L [Unger, 2003] p63-0oqd0mo 2069d0, B39mwqd®og, 33b30gds 35800m@EHmb
0060M0O0G0L OMU, J53650 00305005 Mgo3LoL 99350gdOL 9dmbgzgzsdo.

©oxYbBMMHo  BHmJbogm®o Boyzol @dml TTF-1 89099308 0b639gbbogmds gx35Lo,
OMAMOE 0009030300l doMm3zgddo  0bGHgblom®mo  gdudtMgbos  (35d03mGHMU
00MOMOEOEGOLAYD A9BLBZ39d0M) s TYgbodsTYdIMPS MOMIMEHMMIYo 3mMImbol (TSH)
0593900909 (50 YbMdsL 03539 35:30963Hg00L Lobbeols IMsEdo.
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0ol moMOMmoodo (RT) 0dmbm3oliGmdodom®o 33mg3olL 89gagdo

RT-ob 9900mbgg3900 (n=5) p63-0L @5 CD56-0L F0FOM 3M5dBHO0IMNWIE 5MJoJGOICO
0y®, 8900905 009356, M IR0JLOMES LYLEHO BMbMYOO Ggsjzos (LYYOHsmMgdONT;N8),
5096 Jumz0do HomImqbowo ogm gduGabloMo godmMmbo.

boysomo N7, Hogerol  0o0Gmoodo.  pb3-ob  sGYmxno0m0 (3939505 000090930896800.
976960360 086G Bob 396(9F0 0L brrryerwHo 3039(53¢ns bos p63-ob 3mbrymo 97b369booor
302¢200do. 0929b239(m7bos bricro Ggsgpos, X100.

boytsomo N8. Gogerols 0otemoodo. CD56-0b #15(ymn000 6959508 R56G0lgdGo  x 033070l
Jbeazoendo, oz Ym0 976369b0s 302¢rm0T0. 00960396G0bos brycro (Bgsgzos, X200.

RT-ol bwmomogg dgbfogwroer d90mbgzgzsdo osgodboms TTF-1-0b gmzswmmMo s
©0xHBMMH0 9Ju3MHgLooL 3960900 LEOMIMW BodIOMIEILEJOBS O 39300 39Ol
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95M®M9gE® MX 9030 3005LEIMOOL Loboo (LyGsmo NI).

bogtrsoo NY. Hogemol 0060000G0. B0t «)x@99800 TTF-1-0b derogto 97b369bos.
0d99602396029bogos bryemo Bgsgz0s, X200.

35803m@™mb momhmoo@o (HT) 0dmbm3ol@mdodon®o 33¢rg30L 9909900

HT-ob 32 990:bzg3006 9 d9dombggzsdo mxcggdol 70%-do sgodbo®os pb3-ob
ogYHBMO0, LYLEGHO BMIogMdEY 9JuL3MYLOS, W30MSEJLIE, 3mEmodo. 7 dgdmbggzsdo
X0M33wolb  Jumzowo ogm p63-0b F0Tomo  sMgodBHowo (LyGsomo N10), boeem 16
d90mbgg35d0 (9990bgz93930L 50%) 9Ju3MgLos 0gm BMISW YOO EOWIOOMNO.

bopdsoo NI10O. 350000h0l 000Gm000d0. 30¢ns p63-0l G9og305 LJsOYIROOIO  REIECO32ICVLI0H
29X ®909880. 0929623960270 brIemo Ggo5;305, X400.
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50060365 CD56-0l 35050 oRMHBMOHO M95JG0IXMds M0MIM30GHJOT0 ©S IE0gMO
B35 3memo@do (byGdsmo N11), 35390 BME036 MxMJdo 2odm3zmobos
bLAbAHo  DmIogmsdg  ®9od309,  2obLOIMMGIOom,  JMWMOELS @S MXMIOOL
3609930656 Bmbgddo.

bopsooo  NI11.  35000c0hmb  ootooodo.  CD56-ob  @ogzabamo  dspsero  g9b36gbos

006923099830, R0AVOZIP0IS F02¢P20TO ©S 39693560 bragorICrIBO 3039(5H G300l 396(9G0.
0d97602396029bogos bryero G9s5p0s, X200.

Cyclin D1-ob 3309359 3503m@GHML  moMHmoo@ol dgdmbggigdodo, Mmames fobo,
399m30bs Bgo@0Mmo 96 9BmgMEo 3MmBoGHoWMGmO MxGgdo. 32 d90mbggz0sb 25
99000b393580 250Mm3ww0bEs Foswwo - BmIogMsdEg BMISWMMO 5JBH03MdS, MMIgEos
©599mbgs H&E 990900 608999900, H™3qddo3 s@ali@rmgdeo 04m gmeno3verv)mo
9300904990l ob3wsBool (FED) vmobgdo. smlisbodbsgos 83meo3wmm@mo 9300m9w®o
MXOJ0900L  dMOMOM030  4obEogqgdol  Mdbgddo Cyclin DI-ol 3o BMIsIMHO
593H03mds (Lwysmo N12).
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bogtrsoo N12. 35000aheals 000G0@0H0. 930009¢02dob G955H02ero shodoolb #98bgddo Fsmsero
X 090980 433900050 Cyclin D1 0s@©98000 (0b(00). 0d29bm3gkm7bos baemo Ggsgpos, X400.

BsMoLIdMo X0M33eol 3s30Mo 35ME306mdol (PTC) s do3mm3zs®Eobmdol (PTMC)
0316m3oLEGmJodorm®o 33emg30l 9ggagdo

3obogwemo  Bodol  3930mo  39ME0bmdol 26 gLfogwroer  dgdmbgzglzsdo
Bgm3sbom®o  Mxmggdol  LEHMWIGHWGOS 9 Fgdmbggzsdo  HoMImygbowo  oym
30053 gLO©  FoOWo  MXMIPIIOM. p63-0b  5dBH03MdS FgBsbs BMYMEE BMI0geO.
80360m356306mdol 9980b3g93580 XYL  LAHMOGHORBOISEO0L 390080 A9FMZ0bEs
006MH™M3900L  A9BLHZMPMGO00  FoMOEO  BGodBHOMWMdS P63 0ol JodsOm, M3,
OB gOsGHMMOL  dMbo3999000, B0OMYOL  3MMEILOL  SgMglowo  d0dEobsmgmdols
(oL3Bg. 030ML3M30L POE J90YOIsDY 035WlBsBObMs F03MMIME0bMA0L Lodlogbwm®
39030 BME0 36 L)X OHGOMS d0M™M39d0L 3008 BoBI0 (LwyGsmo N13).
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bogtrsoo NI13. 3560lg860 x06033¢00L 3530¢r0)t0  J03602356306008s5. Lbodbogbrymo  «x69©0980
330bb30¢r98-9cm0, p63 833900650 ©50IB00. 0077b39GmFbos bricro Ggsdpos, X1000.

12 99d;mbggzsdo PTC-ol Jumgzgowdo godmgeobos CD56-0ob sMgod@omeo 36900,
39b6L53MPMGd0m Bowowo MxMggdolLs (Tall cell) s 9.§. »GM98350L 0sbsoL™ ("tram-
track") AbogLbo 2obeogqdol MBbgddo (LmGscmo N14). sbs®Rgb 14 d9dmbggzsdo CD56
39903006 3mwm0ETdo, brnwwm BmEo3MwMHo xMHJOIO0 MRS 5MJSJEOwo.

bgtrsoo NI14. 3560lgdG0 20033000l 353010 35(30600s. CD56-0b 5G955H009e70 #986980;
»(A50250L 036380 °. 007962396 bos beiero Ggsdpos, X100.

Cyclin D1-ob 33c09358 PTMC-0ob bodbogbmé 39080 9408tme3e0bs ogmHwdo dsmeeo
695JBHoMEmds 356096Jodmwo Jumzowolb MxMHggddo, bewmm LBEHMMAOL Jumzowo oym
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5M95J@oo  (Lm@osmo  N15). 0996m3sm39600L Fopowo  BsOH®MMEMds  258m3wobos
ROEOZNEH  93009w09dd0; BEGHMMDS, JWLOZNO 350306530, Gmymez PTMC-ol
3900b393530(3, 04™M LJ5MYMBONO.

bogtsono NI5. 3s60lgdm0  x006533¢00b  3530¢repm0  J03000035(306000s. Cyclin DI 0ozo1boyt0

F505¢70  BISPHOLICPBS RIVOZICPIH0 )X 9RIBOL 309238 bIsTo. 0d+1bc3gmegioos boyero
95905, X400.

33¢J30L 330093900 36bogngs

B396L 3e00b60396 sbogmsdo Gglfogeroos PTC-b 26 99dmbggzs (sggwsb, 14 - PTC, 12 -
PTMC). PTMC-ob 12 300603760 8900b39300056 4 0ym L3mMsuyero 300m, bmemen 8
9900bg935 35003mEGHML »0MMmooGEoL (HT) gmbby 2563005690000, G053 gobs30mmds
59 MO0 3500MEMP0IOH0 3OM(39LOLOT0 obLOIMMMGdIMO 0bEHgMgLO.

35800m@H ™Mb 00MHMO0EOE0, 579¢M0dM6O0o 869008 EsB0BYds, BIMOLYIMO X033l
439wobg 393039 OMO  SBMIOOMO 5350 Y0S @O 53SZ3OMMWS, 303MmM0MGNDBOL
439wobg 2930390900 doHgHBo IMBMOWgddo, sMoghmo 93393560l sHBGMom, HT
5M0L 3530QIM0 MOMHMOEEo 35Mi30bmdol (PTC) s 930030L930560 odgmdols ol
BodBmemo [Wakasa, 2013].

35800m@HMb  00OHMO0OEGOLIL 256300050900 39030l d0BO  BMEOIMEMEGO

MXOI0900L  FMOBMEMAOMOHO  (33¢0gd900  Fgodwgds  ©o9aLRIZLML 3530 IOO

00MOMO0EMWO 3503060l OML 25630690 (33000 gdgdL. B39l dsloersdo
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LHMOI©O BMHOLYOIMO X0M33eol 60FMdgddo 3b3IdS SEHO3MEMO MX OGO MO0 GHodob - 1)
MdHoxnsM0 Moz OHo MxMgqoo cord-like LBEGHOMIGHMOIOTo ©S 2) LEEWOYIOMHO
05BIMEO MYRMJOJd0. MO39 G030l YROIOL BMEOZNNOO YR OJIOOL d6qds
3o9Bbos @@  3w0bgds  3MBoGHomMo  0dMbmGmgsdBHomwmds TTF-1-%g (Thyroid
Transcription Factor 1). 51939 bLMEOYOO B5BOMMHO MXMYOJO0 5©0dMAbEs p63-bY
30D0GH0M0, JogMsd MIFoRIMO FMEO3MMMHO MxGMgdo cord-like LEGHMMIEGOH9dTo
0y®m  b9aoBomMo, 53 doMmomgdl, MHMI  LeMEoEMHTs  BIBIWMEOTs  MXMIJOTS
3906560bb9L 09MHM™M3560 MXM9gd0L dH9gds. J0MgdEo F99agd0 LG MIBHBZgLMsT0s
0B JOGHMMOL Imbo39990mb [Wakasa, 2013].

B396L  DoLiogwsbg HT-ob ddmbg  3530963H0L  BomOLYdMO  X0M335¢0ol  Tgufogwrom
500mBbs, MM 3569bdodsdo  BoJloMEIds MAHOBRIMO  BMEOZNWMBO VX OIOIIOL
50 9bMdOL BOs. 50Lsb0dbs305, HM™MI BMyogH o MAHoRIMO MY OGO bsLOsM©IdS P63
3owob gJudmglboom (0sa®msds N1). 3w0bwgds SCN-mosb (solid cell nests) dugogligds,
b539MOMEMS, ®MT, OoGHIMSGMOOL  dmbs3gdgdom, b MXMIEId0 Tgodgds  oymls
RMHOLYIOO X0M33WOL WIMM3560/(obsdmMdJo VX MYEIdO. 5T 133690 Tgodegds
©DBMBEHML gobdo®mEgds 0dol dglobgd, vy Go@md 5oL 3580dMmEGHML ©9935JOOL MU
39039600 9GH0309MH0 BMEO3ZNWIMH0 MXMJIO0 BsgIZM 3530IO MOMMOEYICP
396M3060M35B9 ©5 ®oG™d 890dgds 253900V GOGHMWMAO0MMO  ©ORbMDOL T30
06&9MH3Mm9GH5305, D3 0momgdL  sMsgMmo d33wg3smo [Kakudo, 2013;Kakudo,
2013;Wakasa, 2013].

P63

12345678 91011121314151617181920212223242526272829303132

=—— RT p63 = HT p63 PTCp63 ====- Linear (HT p63)

0580505 N1. p63 30¢0lL 55H0385 RsH0LYBGHO 2¢06333¢0l Lbgsslb3s 3s0memmgool omemb.
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MROIOM  39Y4MBL 53MmBEHOM@gOL 3mAmErmaomGo YMHOb-0MJMbob 065Dl (5649
Cyclin-©s9m30009099o 30659900L) xo330L 89msbbdgdyero dmddgwgds (Cdk). mgmEowmen
Low)dz9wl Jabol HomBmygbs, M B39gbL AsloersBy godmozzgms 3Mm@gob Cyclin D1-ol
99000930 (33¢093900, OMIgdo3 963969096, ™I gl 360369 Mm3zs60 YR GgMwo
3030l 353mbGHOMEgdgwo  3ows Ls®(ombmo op3zwgds HT s PTC ox6goeo
3030l ©™d9680 (0syMsds N2).

CYCLIN D1

1 2 3 45 6 7 8 91011121314151617181920212223242526

=——@— HT Cyclin D1 == PTCCyclinD]l ====- Expon. (PTC Cyclin D1)

@©0530505 N2. Cyclin DI1-0b 55903085 3560L98(0 30063330l bbgssbbzs 3soreacmmgool omemlb.

B3960 330930l 00050 063 JML0D A58MTObIMY, 49BLSI3MPOGdIM YMMHOOYOSL
39mdmd» HT ©@s PTMC 6009600353060 Lszombgdl. Lobgermd®, HT-ol ®dmls
00MHMO0EM 356096403530  5BH03MEMO,  EOL3WIBOMMO  (33W0WgdGd0L  dJmbyg
RME03MCMO0 MR MJOJO0L 5OBYOIMOOL BodEqdL. J0m¥gEL, ™I SOLYGOIMIL Lymsbom
@OoBIMSGHMMOL dmbo39dgdo3. Wakasa o mobosg@m®mqdds [Wakasa, 2013] 259m033wogls
o 35000mFGHML  00MOMOEOGO®  ©935©JOMWO  353096G0L  BoMOLYdMHO K06 33500,
500moBby  3969bJodsdo  MBfoRsMO  BMEWOIMWIOH0  MXOIOIO0L  IBOOOEO
5090Mds. BoobFHYMLMS, MM BMY0gMmo MAGoBIMO VXML 930 P63 oW
0Y®M OPJO0M0, 5353OMMEs© BEMMIGMIOW© Abgoglo ogm Solid Cell Nest-056, Mo
39057©OMOL,  Mmd gl YxXOIEId0  Fgodrgds  0yml  BoMOLYdIOO  x0M33ol
©96O™3560/{0bsdmMmdgoo  MxMggdo. B3z9bo 331930l F99Rq00 53 F0TIONMGOO
35800m@HMb 3509bJodsdo 23083969396 LmMg P63 3MMEHJ0EBY 390M 339000 HIOOM
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695J3008, MRGM™  F9BHoE,  9JudMgLOS  3w0bIOMPS 9O  FIOEGHM  BOOMIMW O
GOGM3sDBING  ©MIY6do, M99 IMOB393S  BME03ol  LbsmGTo  OLYdM
30O BmdLEHOMIGLsE, bmem PTC Lodbogbw® Jumzgomdo 9xGgms 70%-8o
(0053653900 N3; N4). 59 513369035 F90degds LHOMMYOVIE0 sblbs Tmy3z3gl 0dob
dgbobgd, v GoGmd BBEIds 5GHO30MMHO  BMWOIMNWNOHO  MIXGOJOId0  3580dMGHMU
0060M0E0GOL  159F3Mm 3930 MMO0  BMOLYIMO  39ME0bMAOL  BHodol  domm3MEo
3oboboomgdgdom Mods3 Gg0dergds  obs30MMdML  sl3g  SMILHMOO  0bEHIN3MYGHOGE0S
GOGMEMA0O ©O0RbMBTo.

HT

4
3.5
3
25
2
1.5
1
0.5

0
p63 CD56 Cyclin D1 (FED)

M Series33 3.125 2.0625 2.76

@©0530505 N3. HT-0b 356396400580 bbgscosbbzs 856339(%0L 0d29b25955H09¢708s.

PTC

4
’ |
2 I I
: T
0 1
1 CD56

p63 CD56 Cyclin D1

3manmogdo
Series27 | 1.846153846 0.166666667 2.214285714 2.769230769

@©@05830505 N4. PTC-0b 356596400500 bb35@5bb35 05639(0L 0029602695590 9cmmBs.

FED-0ob @o®mb 500603690y 3Om@GHgobo p63, sz B3zgblb 8096 56 osgoduboms HT-ob
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OML, 35650 359033905 HT-0l 3mbByg 2963005609090 PTC-ob s L3mOspwmwo PTC-
ol O™, M3 0896m3olEmdodomemo IgmmEydoo 4sdm3wobos.

50L560865305, MM 39000¢M30L900560 3356d900L IJmbg 3530963 9dd0 JoOHMBAOIEO
Bo6g30l  dqLod30Mmgdo©  890dgds  odmygbgdmeo  ogml Mg 3Go
39BIOMMYONME0  SBowobo s  guodsdolbo  NBOM  MmOYbMTgdsbsehbmbgdgwro
M3965(30900. LJMOE 59 0350930 0683MmMTs300l ddogdsls s 0IBEH0B0IsE0L
0m35wobjobgdls Bzgbo 33930l doMomso dobsbo - sdmzoEbmm 360935639600
©3H05693900 FoOOLYOOO K0MIZWOL 9MEHMOTMNBMMHO EsDB0BYOdOL MM, Sl39 olgm
$o60mb5d369030,L553 JU WIB0HJdIOO FgodEGdS SGMSLHMEMS® 0gmb 3esllogoEoMgdYo,
OMAMOG  39000M30L980560  BME03MYWNOHO  5EIBbMTs,  5EIbMTsGHMBO 9B IdIEO
©O0xgM96305300L 5300301900560 LodLogby. 53539 MM, 356MOEIYIMHSE  ASTMZYMO
3MMABMBMws© 53M9gL0o 308E0bsdgmdol Iglo@yzolbo wx Mg 3560563 9d0.

B3960 93306039000, HT-0056 sLm3ocgdmee PTC dsbiogrsbyg bfimdgo CD56-0l 30090500
09mbmydudMglos d0mmomgdl LodLogbwmo 3OHMEgLOL 3MMAMILOSDBY, MG 39939300605
p53/p63/p73-0L Mxsbol bL3MGLMOHNIO 30WgdOL 5JEH03MBLMB. CD56 (300l gdudcglios
©533900090005 5 MO0MJIOL ©535MRNI0S 35300 350 3060139d0L, BME03MWEOO
39030bmdgd0L, bewm @o@gMo@ Mol dobgzom, s1939 96s3wsbommo 356M306magdOL
@®mb [Demellawy, 2008].

59 AL} GEMdOLMOL Fglsdsdolmdsdo, dsbzobowgm Mo 08bm3olEmdodom®mo Mgodiools
@5 05000 M5x303Mwo 45dmbsbgol 9909900, 4506335, MMmd CD56 ae03m3MHMEg0bols
0350b5R0bM  25obMgd0  3e0bEgds  35d03MmEHML  POMOMOPOEGHOL EOHML OB HBMOO
35050 94u3MIBO0EID  vMYodBHoMwo  MBBJdIOL  0©YbFHOB03IE0TY. 35300
39030bmdols 999mbggzsdo, CD56-0 3o0oo  5d@03mds 0gm  3memodo, o360 5O
OGO LodLogbMMO MXMIIOOL BOMMZLS s (F0GHM3sHTSd0 (OSYMSds N5),
53 39633900 SEBSMNMBOM dommomgdL 3OOl LgdLEHGSEdo
0009MQWMd)obol, Gmam®aHirthle-ol mx®gol 3OMmEMIGOL  sOLYGOMdIBY; b
AbOBEMYdS 3350 33¢0g30L Bogobl Jgodwgds FoMdmowyqgboql.
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1234567 8 91011121314151617181920212223242526272829303132

——— RT CD56 ——— HT CD56 PTC CD56 ====- Expon. (HT CD56)

0530505 N5. CD56-0b 55950385 33560l9860 300(333¢70b bb3s@sbbzs 350002¢nmgool o&ml.

CD56-0l LYLBHO 9Judmglos (IBOEOE0) FoBLEIMMMGdOm 3530 MMO 35O E0bMAOL
@OmL 9909P6935, gU BodBHo gmsbbdgds B3z9bo 331930l F9IAJOL, MHMIgGms MsbIbTs,
Log®dbmdos CD56-0b 9dudcmalool 8993060935 35300 35M306MTgdol MM, bmerm
0ol M0OMOEOoEOL OML 30 65396900 0gbs dmbsggdqdol 933900600 Lbgomds,
LobgEMd®, BMBogho s Jowso 9dudmglios, Mg gosbbAgds BmYs3olEMEMYOMEO
@S I3 M-29693H03900  33¢0g30L  Imbo39d9dL, GMI MHOEIOL  5EHMOTMObNO
000OM0EOG3J0, 23blb3zo3900  35d0FMEHML  PMOMOMOEOEOLAD, 9O  s©0obodbgds FED,
5803M053 96 FoMdMmoqbl 36935639600 3310w gdgdol 3;mEHgbi0me MoL3L.

B39b0 330930L 933569006 250MEObsMY, B3YEOIW MO YMMIOPIOS ©I3INTGD
3GH®03M616H0 HoMHMOoEOE 0L b35slbgs 3000603MM0 35601056¢)0L FgsMgdom 330935,

35000m@GHMbEIMO0EIEOL  M0OMOEoEOL  3wobolzmMo  Asocol  3mUEGM39MeE0E
99000b393900L  dogocomnbyg (gbOowo N2). Gmym®dE Hgdmo  s0obodbs, dombgsgs©
SBO™s bLbgoolbgomodols, sMLYdMIL 9Mmdbodzbgemgsbo dgbgegds, ™I Gowgol
00MHMO0EOGH0 MO 59BHM0TY6OH0  0MHMOEOGHOL 9GO0 0d305M0 35005630,
bsbosmMYds  BoMOLYIMO X033l 356096Jodol  Bsbs33egdom  MbgdgodMMBYIo
3969%00. 98 ©@OML, MmamO3 §olo, BIOOLYIOO K0M3IZ9WO  ORNYDMOOE  SOOL
©sH0s6gdmwo, bmwm 3oL  (obs  Bgs3o@By  500b0dbgds  MIBHI03699™
Jumz0@Mm3z560 350, M3 93gbL 9653 sHBOMMO FoMOLYIMO K063I30L  JotE0bmIol
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965Ma06 30006036  FoboLosMYIgOL: LBHGsxks© T, dysdo (,603060L9dMO0
B0yz30%), 3oJLoMgdME0 X0M335¢0; s LOIZEHMIGI0, MHMYMOOESS OLGBSY0S, EOLBMBOS
@5 Jmdobo. wo@ghs@mEmsdo s©fgeH0wo GoYol MOMMOEOEHOL BsdMmMMm 0s36Mmbo
©50L35 J036OMb3M3Mo 13369800 s 0dMBM3oLEBHMJodomGo 33eg39d0m [Won, 2006].
B39bL 89000b393580 BoBo®m@s 08bm3gMHmdlosBmmo Mgsdsogdo p63, CD56 s TTF-1-0l

390mb1330)35Q.

3bGoo N2. 5s23H0d96960 0006:0200090b bb35056b35 3670603960 25605690l
J90036980000 Jgisl985 099b02ds6339(980L dobgz000.

3500MMA0S po3 CD56 | TTF1 | CyclinD1
RT M 0 2 3
StD 0.4 1.5 2.2
HT M 2 2 3
StD 3.12 2.06 2.76
PTC M 2 0 3
StD 1.8461| 1.2692 2.7692
p63 CD56 | TTF1 | CyclinD1
pl-2 0.3 0.2 0.001 | 0.001
pl-3 0.001 | 0.001 | 0.001 | 0.001
p2-3 0.001 | 0.2 0.001 | 0.001

B30b  ©93533060©0m  gogrs  S100 30GHM3EsDING  FggdzsLsE, 90360869
35058303 9m ©mdgbdo Hiirthle-ol myx®ggdol d9mgd3s. 3aslogm®o 3530IMo
39030bmdoligob  4oblbgeggdom, 900b08bgdm©s 3MHMIMEGHMOHM Mguombgddo godiEools
360 GHoL 9933000 2565(0wgds MHMaMOMOE OB DMMO 30EM3sBIMOO F90gd3s.
139305OBEGHMS sSHOOm, gl ML MXMYGOJOOL 50JMHBEHMEO LogbsErOBsE300L T9YR0,
OMAMOE  SWEHIMbIGOMEo  M9od305 OMMOEM  GHMBLIM03300l Bod@mmbBg [Choi,
2005]. LHmMgE 59 M35¢LsBOOLOm, B39 2odm3z0330gm MOOMOEMYO EGHGMIBLIMO3300L
1399BH™O0oL (TTF-1) 5dGHogmds, HMmyme i 00Mgmaemdwoboll s 006Mmgm39HmdlosBols
3969008  BHOBLEsgool  FgBoLgds. LoymMmoegdms,  Gmd  TTF-1  5B39690L
0399669594 BH0MmdoL LEOHE F96560HBMbgdlL HOIWOL POOMOEOEOL EOML (OSYMSTS
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N6), 503UGHMMIOL M5 BsMHOLYIOO K0M3IZOL BI6ME03MO  LEBHIOOWMOHMIL s dob
56954 EH0MdsL OMYMO3 ,30939639M 0" IEYMToMgMIOLS.

RT
35
3
2.5
2
15
1
os L 1
0 -
0> CDS6 CD56 TTF
P63 3mwmodo  Mx6gdo TTF doogdo bEBHOMIsdo
m Series6 0.4 24 0.6 22 26

@©0530305 N6. RT-0b 3563964080530 bb35005U635 056339(0L 00796245955H09¢785.

530L L30MHOL3OMOM, 356M96Jodol MYgodEHoEMdol Jd30MYds 3530WIMHO 35ME0bMAoL
(PTC 56 PTMC) 9999¢&gbmdsdo 430639690L, ™I TTF-1 sd&ogmds b 3m6mqes30sdos
358003 Ml 00Mmoo@olb ©s PTC Lodbogbmem 3s6M96J0dsdo  »xMHgEmwo  (303w0l
RoHYOMb, Lobgemd®, Cyclin D1 gJud®mglosbomsb (osy®sds N4). Gmamez 30bsbs,
Cyclin D1 5b¢&08weo6gdl d06m30L GHEMsblzmhodowme 30mEglgdl TTF-1 dsgswmomby, Mog
9900905 496035OEGHML, MMM BoMOLYIMHO X006 330l 350 306Mm30l OTBYMH9bE0sE300L
dom396o [Choi, 2005; Katoh, 2000].
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51336900

1. 35(0oLYdIMO X06M3300l 35300 35M30bmdols (PTC) s dozmmzstobmdols (PTMC)
Lodbogbme Jumgowdo HoMmImqbowros MMYMEOE  JeSLOZMOO  35M0BGEHOL, S1Y3Yg
53690 30dE0BsMGMBLMB SLM30MdMEo LoALOZEYMO MK MIOIOOL 3500563JdO:

303 mO 35600563 J00 - 3mI3od@GHO0  obdBHMIOMEo 3530 Mo LEAHOMIGHOYOO
000MOMIIBIMWIOHO  AMWPME0m,  3MEI0  WoIRMEOGHYIO0  0bgowEHMI300m;
»49edbol 939360l Abasgbo s MIXMIPOIOOL  BdMPMOMO30 MRG0l
30Jo@9gd@mbozoom.

2. PTMC-ob s PTC-ob sa®mgborye 30d0bsdgmdslosd  sbmEo®gdwyero  «x69gdols
GOOMWMP0NO  3Ho3gdl  d093mm3bgds:  Fowswo  MxGggdo (Tall cell),,GHEMs9350L
©05bogo” ("tram-track"), ,d9fowol wEOLIbOLYdGO“ (Hobnail), sbggg L39EHOLYdIOO
(Columnar) v3x©9E0 3H030.

3. 35000m@Mb 9E™M0dMbMM POMMOOEHOL BMmbbg gobz0msdgdemo PTMC-obs s PTC-
obLodbogbm®o 390l sOJoBgdBmbozsdo  FoduodormGe  HoMdmagboros
3OIBOMEO  30GHMWMPONO0 3900563 Jd0,  9J3035abEHMGOo, 9.5.  ,35000mEHM-
AMJbozmbol” 30006036 bLrBsm™Mb s Bowsoew anti-TPOsbEHOUbYMEdol GHOGHOMMSb,
53 56053900 15089M 3MMABMBMb Fg0dwgds 0gmls sLmEoGMmdMEO.

4. 35000m@HMl  00OMoEoGoLs s dob  BmbYBy  gobzomotmgdmew PTC s PTMC
©9393GMOMWOo  BEASGMLOL 2od0gMgds 4odmbs@neos Cyclin D1-ol dodstrm, 6o
36MHMELOL  53MBOME  BOMEMAOME  J3g3oLbe  ©@d  39EHOLEGIBME  3mGgbgoswmby
30900mdL.

LEHOGHOLE0IMMO  9b5¢r0BoL  Fggaqdo, Mann-Whitney U  @GgbBo, ©obdgdlbovyen
3565993 90D9 YMOBMBOM, 5EIBEHWOHIOL 59EHM0TN6OHO 3580dMEHML MOMMOEOEOL
35696400530 FM03MEmHo 9300mgeodol oldwsboobs (FED) s sGdo@gd@mbozol
©9BMORB0DsE00L  sOBYOMOL, MIHoRIMO BMEOZMWNOHO  MXOIOIIOL  HoEb3oL
3960m356 BOHEIL. 00530OMMWs© 3wobqds Cyclin D1-ob ds@swo ©s p63 300l
bmdogmo 9Jdu3MHgLos, LMWOPNO BMEMOIM0Z YXMJPIIMID oo 0EIHEHMOMDS.

039969 JL3ML0S OHMYMOF YYXOJOIEN, 1939 3MEMOEOL Mdgbhdo.
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5. 53960LYdOHO  X0M3IZoL  9MV0b3sBoMEmO Lodlogbol (303OMIMEF0bMACL) YYD
0MHM30 35300 MH0  FobollosmMgdgdo 0dbm3olBMmdodoMo godm3zg30ms
30LGHMWMYPONOHO LMo FoMBMYIBL 3M0GHYMHO0MAL, 9.. 369356390
»Gray Zone”-ol 2x69oms 000963GH093035300L50m30U.

5) 35000m@GML 00MHMOEOGHMB SLMmE30Mm9dwo PTC dsbognsbg CD56 ool 3argdso
09996m94Lb3MgL0S 0IMOMYOL LEALOZBOL 3MIMYMGLOSBY, Mo v3M39306MHF0s P63 (30¢0l
59H03MdsLbmsb. CD56 300l gdudMglos FglmbiBgdeos s 00mJdob o3OS
353096 35030608580, 850505 3580dMmEHML MOOMOEOEOL 356M96J0ds5d0.

) CD56 3000l BmB0gMHo s Bowso gdudMgbos smE™ModboIH HOITOL MOMmMOEPOEOL
Jumgzgowdo, TTF-1-0b Bomser  9dudmgloslmsb gOHms, LEGHWBOWMs©  FJ0MNOMIOL
196mGH030L 89656BmBydsbY s 361935639Mo MOLZOL 5O SOBYDdMISBY.

6. ®0MOMONIO BHMBLIM03300L BoJ@mMol (TTF-1) 33c0935, Jobo 5dEH03Mds, MMAMO3
0069MAMd0bols s 00MYM3gOHMJLoEsBsls 29bgdol  BHGMIBLEsEooL Tgz3slgds,
9B39693  TTF-1-0l 80356  9393GHMOM0  bAsGHMLOL  d9bs@bmbgdsl  MHogwrols
00MHMO0OEOL EOMU.

7. CD56 o> p63, QOO  SOSMMI0M, M0l T39O0  BsOOLYOIOO  K0M3IZEOL
©0xgMH9630MHgdMwo  35ME0bMmAolmzol. bmwrm Cyclin D1-ob gdud®glbos xsGOLgdMO
X0M3300L  39M306MmIol  oxgMbEosool  do®m3gMol  Lobom  dgodergds  oymb

Pomdmegqbogro.
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Introduction

Relevance of the issue research

Thyroid disease rates have been increasing significantly in recent years, which is caused by:
radiation pollution of the biosphere, technological progress; lodine deficiency in water and food;
Unreasonable wide use of medicines, especially iodine-containing preparations; radiotherapy in
the process of tumor treatment; The increase in morbidity rates is also facilitated by the
introduction of diagnostic technologies such as: screening programs, fine-needle aspiration
biopsy (FNA), ultrasonographyand other non-invasive research methods[Kakudo,2013;
Dikbas,2019].

Thyroid tumors are rarer than tumors of other organs. Statistically: among cancers of all
localizations, <1% was observed, the mortality rate does not exceed 0.5%. There are 0.5-10 new
cases per 100,000 people every year. According to the American Cancer Society, 18000 cases are

diagnosed in the US every year, and 1200 people die.

Thyroid tumors are mainly detected during examination of patients with nodular goiter, in 1-

49 of cases of nodular formations.

According to the statistical reference of the Georgian National Center for Disease Control and
Public Health, in 2020, 2131 operations were performed on the endocrine system organs, of
which 2007 operations were performed on the thyroid gland. Thyroid neoplasia is the second
most common malignancy in women after breast cancer, and since 2015, thyroid cancer has

been consistently second in the annual data on new cancer cases. Of the 9,435 new cancer cases

reported in 2020, 821 cases are thyroid carcinomas (=8.7%)[NCDC 2020, 2021].

According to literature data, papillary thyroid carcinoma (PTC) ranks first among all malignant
tumors of the thyroid gland. It is most common in the 20-50 age group of both gender, often
preceded by both natural and medical radiation exposure. The main structural elements of PTC
are atypical follicular cells and cystically transformed papillary outgrowths. Which can be

embedded in the cyst wall, in the tumor capsule, or in the soft tissues of the neck [Berber, 2014].
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According to modern researches, the pathomorphological issues of the thyroid gland non-
cancerous and inflammatory diseases remain an actual problem of clinical endocrinology and
pathology. Clinical features, diagnostic issues and treatment are discussed in sufficient detail and
from different position in numerous review articles. There are intensive studies on the role of
growth factors in the development of "classical" and autoimmune nodular processes of the
thyroid gland [Zimmermann, 2004; McHenry, 2011;Rurua, 2013; Eszlinger, 2001; Mc Henry,
1998].

Papillary thyroid microcarcinoma (PTMC) is a small papillary thyroid carcinoma (PTC) less than
1 cm in diameter. Over the last few decades, the frequency of PTC has increased dramatically
and the incidence of PTMC is also characterized by a high growth rate. The majority of
researchers report an increase in detection of subclinical forms, such as cytological diagnosis of
low-risk carcinomas by ultrasonography and fine-needle aspiration biopsy (FNA) material.
Thus, papillary thyroid microcarcinoma (PTMC) is considered as the most common clinical-
morphological variant of papillary thyroid carcinoma (PTC) and accounts for almost 50% of all

thyroid carcinoma cases [Kakudo, 2013].

PTMC is a malignant tumor, in which metastases in the lymph node occur in 50% of cases.
Carcinoma microfoci are often found as intrathyroidal metastases and multifocal extrathyroidal
foci, tumor tissue implants in the opposite lobe of the thyroid gland have also been described. It
is a well-differentiated cancer, the mortality rate is quite low, less than 1% in the next 10 years

after the diagnosis.

The high incidence of intrathyroidal metastases and the development of multifocal PTMC in the
residual thyroid tissue dictates the surgical tactics - to give preference to total thyroidectomy

instead of lobectomy [Kakudo, 2013].

Papillary thyroid carcinoma nuclear features (PTC-N) are the most important diagnostic criteria
for thyroid tumors. PTC-N is the "gold" standard for the diagnosis of PTC, even if the diameter
of the foci is less than 1 mm. Determining the biological characteristics and clinical stage of PTC

determines the biological "behaviour" of the tumor. The majority of PTMC are confined to the
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thyroid tissue, has a good prognosis [Kakudo, 2012; LiVolsi, 2004; Kakudo, 2013;Pacini, 2012;
Liu, 2011; Noguchi, 2008].

It is important that according to the classification developed by the WHO (World Health
Organization), there is no known preliminary lesion of papillary thyroid carcinoma -
"precancer”. Early small PTC can arise in two different situations: in normal thyroid
parenchyma (de novo cancer) or in a thyroid nodule (cancer in adenoma). PTMC is usually a
small PTC that develops in normal thyroid parenchyma or in a non-neoplastic thyroid lesion
such as Hashimoto's disease. Focal PTC-N in thyroid nodular lesions usually excludes PTMC, as
all nodules are traditionally diagnosed as encapsulated papillary carcinoma (as general type or
follicular variant) or so-called well-differentiated tumors of uncertain malignant potential
(WDT-UMP). Therefore, PTMCs, small tumors with PTC-N in the nodular thyroid gland, can
be considered as an early phase of PTC or a precursor lesion of PTC (precancerous, borderline
lesion or gray zone lesion). Thus, PTMC is conceptualized as a lesion that precedes the classical

variant of PTC with "fixed" (1-4%) mortality rates [LiVolsi, 2004;Kakudo, 2013; Liu, 2011].

Some researchers believe that Hashimoto's thyroiditis (HT) is a possible risk factor for papillary
thyroid carcinoma (PTC) and may also be a predictor of malignant lymphoma. Cytological
features characteristic of PTC and follicular neoplasms are often seen during HT, namely, during
cytological or postoperative histological examination of thyroid FNA biopsy material. However,
the mechanisms and theoretical basis of such changes are unknown. This refers to the presence
of atypical cells in the parenchyma of HT. Especially since the issues and molecular markers of
follicular epithelial dysplasia (FED) are not substantiated by the results of specific studies

[Wakasa, 2013].

Clinical diagnosis of PTMC mainly depends on histopathological examination. However, the
specificity and accuracy of such testing are usually low due to the invasiveness of PTMC. Thus,
it is necessary to identify and validate sensitive and specific tumor markers and predictors in the

diagnosis and preoperative evaluation of PTMC.
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Aim of the study
Taking into account the above, the purpose of the research was determined:

Study/systematization of the histopathological and molecular-biological profile of thyroid gland
microcarcinoma in order to structurally justify and predict precancerous background processes

of the thyroid gland.
The objectives of the study:

1. Selection of prognostic criteria (invasion, metastasis, recurrence) of PTMC developed
against the background of lymphocytic and autoimmune thyroiditis by means of
comparative evaluation of the expression of immunohistochemical markers.

2. Detection and substantiation of possible structural prerequisites, as well as assessment of
follicular epithelial dysplasia (FED) in autoimmune thyroiditis and developed in its

background papillary thyroid microcarcinoma's tissue.

Materials and methods of the Study

The database of the study is the operative material obtained from patients of both gender after
total thyroidectomy, lobectomy and partial resection (n=68). Retrospective material (n=48) was
also used.The material was obtained from Thbilisi clinics and the West Georgia National Center

of Interventional Medicine.

Patients underwent total thyroidectomy for various reasons: an increase in the size of the
thyroid gland, tracheal stenosis with difficulty breathing due to an enlarged thyroid gland, pain,

nodular lesions, papillary carcinoma.

Clinical data, laboratory and ultrasonographic indicators, methods of treatment and operative
intervention were obtained from relevant clinical documents with written informed consent of

the patient. All observations and manipulations were performed In accordance with the
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requirements of the bioethical commission of Tbilisi State Universitybased on the declaration of

ethical principles of Helsinki [WMA,2013].
Histological examination methods

Tissue samples taken from different areas of the thyroid gland were fixed in 10% formalin buffer
solution (pH=7.35), in alcohols of increasing concentration. After dehydration, the material was
embedded in paraffin blocks. Serial slides with a thickness of 5-7 mm were stained with

hematoxylin and eosin (Leica Biosystems Newcastle Ltd.).
Immunohistochemical examination methods

Immunohistochemical examination was performed to detect p63, CD56, TTF-1, Cyclin D1 and

S-100 protein expression activity in all studied thyroid lesions.

In order to exclude false positive and false negative results, immunohistochemical reactions

were performed in repeated mode.

In our material, all studied thyroid pathologies are divided into 6 groups (Table N1).

Table N1. Number of cases in the studied groups.

PTC 14

PTMC 12

HT 32
HT+PTC 8
RT 5

Diffuse toxic goiter 45
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All samples were typically taken on poly-L-lysine-coated slides.Immunohistochemical

procedures were performed following the protocols of the antibody manufacturer:

1) p63(incubation time, 20 min; clone 7JUL; dilution 1:25; cat. no. PA0103; Leica Biosystems

Newcastle Ltd.);

2) CD56 (incubation time, 20 min;clone CD564;dilution 1:25; cat. no. PA0191; Leica Biosystems

Newcastle Ltd.);
3) TTF-1 antibodies(incubation time, 30 min;clone SPT24;dilution 1:100;Newcastle Ltd.);
4) CyclinD1(incubation time, 20 min;clone D-6;dilution 1:25;Dako, Denmark);

5) protein S-100 (incubation time, 30 min;clone RTU-S100p;dilution 1:100;Leica Biosystems
Newcastle Ltd.).

We calculated the expression intensity of p63, CD56, TTF-1, CyclinD1 and protein S-100 using a
semi-quantitative method, with the following scheme: negative (0), 1=<10%; 2=11-50%; 3=51-

80%; 4=>80%
Statistical Analysis

Microsoft Excel 7.0 and SPSS/PS version 21.0 for Windows were used for statistical analysis, and
comparative analysis of data between groups was performed using Student's t-test. Correlation
relationships were studied using Pearson's coefficient. The X? criterion, the Mann—Whitney "U"
test, and the multilinear regression analysis method were used to statistically analyze the
qualitative parameters. A threshold of p<0.05 between comparable groups was considered

statistically significant.
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Study results

Histological study results of diffuse-toxic goiter

In the material stained with hematoxylin and eosin (H&E) in diffuse-toxic goiter, along with the
pronounced heterogeneity of follicle sizes, It is worth noting the hyperplasia of the A-type
thyrocytes of the follicles; large nucleus, nucleolus. A characteristic sign is the enlargement of
the follicle lumen, thickening of the basal membrane of follicles and modification of the plasma
membrane of the cell, which involves the formation of surface microcavities, outgrowths,

papillae and branched structures (Figure N1).

Figure NI. Diffuse-toxic goiter. 1 - Plasma membrane modification - microcavities, outgrowths, papillae.

2 - enlargement of the lumen of the follicle. H&E, X200.

Histological study results of Riedel's Thyroiditis (RT)

The most important histopathological sign of Riedel's thyroiditis is the deliberate replacement of
the thyroid parenchyma with dense fibrous connective tissue, accompanied by a decrease in the
number and size of hormone-producing cells, involution. Small follicular structures, general

strong fibrosis are characteristic (Figure N2).
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Figure N2. Riedel’s thyroiditis. Involution of thyroid follicles, replacement of parenchyma with dense

fibrous tissue. H&E, X100.

Histological study results of Hashimoto's Thyroiditis (HT)

H&E stained preparations of Hashimoto's thyroiditis showed a large number of foci of extensive
lymphoid infiltration, aggressively replacing the glandular elements, with a predominance of
plasma cells. At the same time, marked, dense fibrosis of the stroma was present, which is an

important distinguishing feature between fibrotic and lymphoid forms of HT (Figure N3).

Figure N3. Hashimoto's thyroiditis. Large foci of lymphoid cell infiltration between follicles, stromal

fibrosis with involution and compression of follicles. H&E, X200.
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Histological study results of Papillary thyroid carcinoma (PTC) andPapillary thyroid

microcarcinoma (PTMC)

The following changes are characteristic of papillary carcinoma in H&E-stained material:

e Changes in the nucleus: change in the size and shape of the nucleus (enlargement,
lengthening).

e Chromatin features: dispersed chromatin, ground glass appearance nuclei (Orphan Annie
nuclei) (Figure N4).

e Disruption of the nuclear membrane: Nuclear membrane irregularities, nuclear grooves and

pseudoinclusions (cytoplasmic invaginations) in the nucleus.

Figure N4. Papillary thyroid carcinoma (classic variant). Ground glass appearance nuclei (1) in papillary-
shaped structures. H&E, X200.

Tumor cell variants associated with an aggressive behaviour were identified in the PTC
material: Hobnail, Columnar, and Spindle cells in the tumor field in the area of proliferation
(Figure N5), however, in general, analysis of the material showed a predominance of Tall cells
and a "tram track"-like picture. The named changes were maximally demonstrated in patients
with the so-called "Hashimoto-toxicosis" clinical picture, against the background of high anti-

TPO antibody titer.
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Figure N5. Papillary carcinoma developed on the background of Hashimoto's thyroiditis. In the tumor
field, there are cells characteristic of the risk of malignancy: Tall (1), Spindle (2), Hobnail (3) cells. H&E,
X400.

So-called B-cells, oncocytes (Hiirthle cell) - tumor cells with abundant eosinophilic cytoplasm
that express the neuroectodermal marker S100 protein (Figure N6), because oncocytes are

structures developed from the neural crest.

Figure Né6. Diffuse expression of S100 protein in the parafollicular domain. Inmunoperoxidase reaction,

X200.

Immunohistochemical study results of diffuse-toxic goiter

Negative involvement of p63 is seen in diffuse toxic goiter. As shown by other studies [Unger,

2003] p63-positive areas are commonly found in Hashimoto's thyroiditis but are rare in Graves'
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disease.

In diffuse toxic goiter, the intensity of TTF-1 staining was evaluated as intense expression in the
nuclei of thyrocytes (in contrast to Hashimoto's thyroiditis) and corresponded to the decreased

amount of thyrotropin-stimulating hormone (TSH) in the blood serum of the same patients.

Immunohistochemical study results of Riedel's Thyroiditis (RT)

RT cases (n=5) were non-reactive for p63 and CD56, fixed a weak background reaction (Figures

N7; N8) as the tissue showed extensive fibrosis.

Figure N7. Riedel’s thyroiditis. p63 negative reaction in thyrocytes. At the center of extensive fibrosis is
nodular hyperplasia with background expression of p63 in the colloid. Immunoperoxidase reaction,

X100.

Figure N8. Riedel's thyroiditis. Negative reaction of CD56 in thyroid tissue, diffuse expression in colloid.

Immunoperoxidase reaction, X200.
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Foci of focal and diffuse expression of TTF-1 in stromal fibroblasts and endothelial cells of the

capillary wall in the form of clusters were observed in all five RT studied cases (Figure N9).

Figure N9. Riedel's thyroiditis. Strong expression of TTF-1 in follicular cells. Immunoperoxidase

reaction, X200.

Immunohistochemical study results of Hashimoto's Thyroiditis (HT)
In 9 of 32 cases of HT, diffuse, weak to moderate expression of p63 was observed in 70% of the
cells, predominantly in the colloid. In 7 cases, glandular tissue was non-reactive for p63 (Figure

N10), and in 16 cases (50% of cases), the expression was focally positive.

Figure N10. Hashimoto's thyroiditis. Protein p63 negative reaction in follicular cells. Immunoperoxidase

reaction, X400.
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A high diffuse reactivity of CD56 was noted in thyrocytes and a strong involvement in colloid
(Figure N11), weak to moderate reaction was detected in an individual follicular cells, especially

in the colloid and perimembrane zones of the cell.

Figure N11. Hashimoto's thyroiditis. Diffuse high expression of CD56 in thyrocytes, colloid and in the

center of focal nodular hypertrophy. Immunoperoxidase reaction, X200.

Cyclin D1 studies in cases of Hashimoto's thyroiditis typically show negative or single positive
cells. 25 of 32 cases showed high-to-moderate focal activity that coincided with H&E-stained
specimens that demonstrated areas of follicular epithelial dysplasia (FED). Noteworthy the high

focal activity of Cyclin D1 in the follicular epithelial nest cells (Figure N12).

Figure N12. Hashimoto's thyroiditis. In areas of epithelial reactive atypia, Tall cells are strongly Cyclin

D1 positive (arrow). Immunoperoxidase reaction, X400.
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Immunohistochemical study results of Papillary thyroid carcinoma (PTC) and Papillary thyroid

microcarcinoma (PTMC)

In 26 studied cases of classical papillary carcinoma, the structure of neoplastic cells in 9 cases
was represented by predominantly Tall cells. p63 activity was assessed as moderate. In the case
of microcarcinoma, in the center of cell stratification, particularly high reactivity of the nuclei
towards the p63 protein was detected, which, according to the literature, indicates the risk of
an aggressive behaviour of the process. Polymorphism of follicular cell nuclei in the tumor field

of microcarcinoma is visible at high magnification of the microscope (Figure N13).

Figure NI13. Papillary thyroid microcarcinoma. Tumor cells enlarged, p63 strongly positive.

Immunoperoxidase reaction, X1000.

In 12 cases, non-reactive areas of CD56 were detected in PTC tissue, especially tall cells and the
so-called in areas with a "tram-track"-like arrangement (Figure N14). In the remaining 14 cases,

CD56 was detected in the colloid, while the follicular cells remained non-reactive.
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Figure N14. Papillary thyroid carcinoma. non-reactive areas of CD56; "Tram track’. Immunoperoxidase

reaction, X100.

Cyclin D1 examination in the tumor field of PTMC revealed diffuse high reactivity in
parenchymal tissue cells, while stromal tissue was unreactive (Figure N15). High involvement
of the immunomarker was detected in the follicular epithelium; The stroma, in classic

carcinoma as in PTMC, was negative.

Figure N15. Papillary thyroid microcarcinoma. Cyclin D1 diffuse high reactivity in the cytoplasm of

follicular cells. Inmunoperoxidase reaction, X400.
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Discussion of study results

In our clinical material 26 cases of PTC were studied (14 - PTC, 12 - PTMC). Among them, 4
were sporadic cancers, and 8 cases developed in the background of Hashimoto's thyroiditis

(HT), which caused special interest in these two pathological processes.

Hashimoto's thyroiditis (HT) is an autoimmune lesion, the most common inflammatory disease
of the thyroid gland and, at the same time, the most common cause of hypothyroidism in
adults, according to a number of researchers, HT is a risk factor for papillary thyroid carcinoma

(PTC) and malignant lymphoma [Wakasa, 2013].

Morphological changes in benign follicular cells in Hashimoto's thyroiditis may resemble
changes developed during papillary thyroid carcinoma. In our material, it is in the thyroid
gland samples that two types of atypical cells are found - 1) immature follicular cells in cord-
like structures and 2) solid basal cells. Both cell types have the nature of follicular cells and
show positive immunoreactivity for TTF-1 (Thyroid Transcription Factor 1). Also, solid basal
cells were found to be p63 positive, but immature follicular cells in cord-like structures were
negative, indicating that solid basal cells retained their stem cell nature. The obtained results

are in complete agreement with the literature data [Wakasa, 2013].

By studying the thyroid gland of a patient with HT on our material, it was found that an
increase in the number of immature follicular cells was recorded in the parenchyma. It should
be noted that some immature cells are characterized by p63 protein expression (Diagram N1).
There is a similarity with SCN (solid cell nests), it is likely that, according to the literature,
these cells may be stem/progenitor cells of the thyroid gland. These findings may clarify the
explanation of why atypical follicular cells seen in Hashimoto's disease are suspicious for

papillary thyroid carcinoma and why cytological diagnosis may be misinterpreted, as indicated

by a number of researchers [Kakudo, 2013;Kakudo, 2013;Wakasa, 2013].
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Diagram NI. p63 protein activity in thyroid various pathologies.

Cell division is controlled by the concerted action of a chain of homologous serine-threonine
kinases (ie Cyclin-dependent kinases) (Cdk). The theoretical basis is the idea that the following
changes in protein Cyclin D1 were revealed on our material, which show that this important
cell cycle controlling protein is reliably changed in the HT and PTC cell cycle domains

(Diagram N2).

CYCLIN D1

1 2 3 45 6 7 8 91011121314151617181920212223242526

=—— HT Cyclin D1 = PTCCyclinD]l ====- Expon. (PTC Cyclin D1)

Diagram N2. Cyclin Dlactivity in thyroid various pathologies.

Based on the main interest of our research, we pay special attention to the relationship between
HT and PTMC. namely, the facts of the presence of follicular cells with atypical, dysplastic

changes in the thyroid parenchyma during HT. Moreover, there is data from the appropriate
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literature. Wakasa and co-authors [Wakasa, 2013] examined the thyroid gland of a patient with
Hashimoto's thyroiditis and found an increased number of immature follicular cells in the
parenchyma. Interestingly, some immature cells were positive for p63 protein, while being
structurally similar to Solid Cell Nest, suggesting that these cells may be thyroid
stem/progenitor cells. The results of our research in this direction in Hashimoto's parenchyma
show a marked positive reaction to the p63 protein, moreover, the expression was seen not only
in the nuclear and cytoplasmic domain, but also included the colloidal substrate in the follicle
lumen, and in 70% of the cells in the PTC tumor tissue (Diagrams N3; N4). These findings may
provide a reasonable explanation for why atypical follicular cells appear in Hashimoto's
thyroiditis with suspicious papillary thyroid carcinoma-type nuclear features that may also lead

to misinterpretation in cytological diagnosis.

HT

p63 CD56 Cyclin D1 (FED)
M Series33 3.125 2.0625 2.76

Diagram N3. Immunoreactivity of different markers in HT parenchyma.

PTC

0 |
1

-1
p63 CD56 CD56 coloid Cyclin D1

Series27| 1.846153846 @ 0.166666667 @ 2.214285714  2.769230769

Diagram N4. Immunoreactivity of different markers in PTC parenchyma.
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Protein p63 is observed during FED, which was not observed by us during HT, but was detected
during PTC developed on the background of HT and sporadic PTC, which was detected by

immunohistochemical methods.

It should be noted that using molecular analysis is possible to reduce the surgical intervention
and therefore more organ-preserving operations in patients with benign nodules. The main goal
of our research is to find and identify information in this direction - to identify precancerous
lesions during autoimmune damage to the thyroid gland, as well as in such formations where
these lesions may be incorrectly classified as benign follicular adenoma, adenomatosis or low-
differentiation malignant tumor. At the same time, in parallel, we will identify cell variants

corresponding to prognostically aggressive behaviour.

According to our observation, the decreasing immunoexpression of CD56 on the PTC material
associated with HT indicates the progression of the tumor process, which is inversely related to
the activity of suppressor proteins of the p53/p63/p73 family. CD56 protein expression is
reduced and almost lost in papillary carcinomas, follicular carcinomas, and according to the

literature, also in anaplastic thyroid carcinomas [Demellawy, 2008].

In accordance with this reasoning, we discussed the results of the immunohistochemical
reaction and their graphic representation, it became clear that notable deviations of CD56
glycoprotein are manifested in Hashimoto's thyroiditis from diffuse high expression to the
identification of non-reactive areas. In the case of papillary carcinoma, high CD56 activity was
present in the colloid, but not in the nucleus and cytoplasm of tumor cells (Diagram N5), which
probably indicates the presence of thyroglobulin as a Hiirthle cell product in the colloid

substrate; This opinion can be the subject of future research.
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Diagram N5. CD56activity in thyroid various pathologies.

Weak expression of CD56 is observed especially in papillary carcinoma, this fact is in agreement
with the results of our study, according to which there is a significant decrease in the
expression of CD56 in papillary carcinomas, and in Riedel's thyroiditis, a sharp difference in the
data was shown, namely, moderate and high expression, which is agrees with the general
histological and molecular-genetic study data that in Riedel's autoimmune thyroiditis, unlike
Hashimoto's thyroiditis, FED is not observed, therefore it does not represent a potential risk of

precancerous changes.

Based on the objectives of our research, we paid special attention to the comparative study of
different clinical variants of autoimmune thyroiditis, using the example of postoperative cases
of clinical material of Hashimoto'sand Riedel's thyroiditis(Table N2). As mentioned above,
despite the differences of opinion, there is an unequivocal view that Riedel's thyroiditis is a
relatively rare variant of autoimmune thyroiditis, characterized by the replacement of thyroid
gland parenchyma with dense fibrotic foci. At this time, as a rule, the thyroid gland is diffusely
damaged, and a painless tissue "mass" is noted on the anterior surface of the neck, which
exhibits clinical characteristics similar to anaplastic thyroid carcinoma: a fast-growing, hard
("stone-like"), fixed gland; and symptoms such as dysphagia, dysphonia, and dyspnea. The
definitive diagnosis of Riedel's thyroiditis described in the literature was made by microscopic
findings and immunohistochemical studies [Won, 2006]. In our case, immunoperoxidase

reactions were performed to detect p63, CD56 and TTF-1.
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Table N2. Comparative evaluation of different clinical variants of autoimmune

according to immunomarkers.

Pathology p63 CD56 | TTF1 | CyclinD1
RT M 0 2 3
StD 0.4 1.5 2.2
HT M 2 2 3
StD 3.12 2.06 2.76
PTC M 2 0 3
StD 1.8461 | 1.2692 2.7692
po3 CD56 | TTF1 | CyclinD1
pl-2 0.3 0.2 0.001 | 0.001
pl-3 0.001 | 0.001 | 0.001 | 0.001
p2-3 0.001 | 0.2 0.001 | 0.001

thyroiditis

We also observed protein S100 cytoplasmic staining, noting Hiirthle cell staining in the

parafollicular domain. In contrast to classic papillary carcinoma, there was an altered

distribution of the reaction product in the promoter regions such as diffuse cytoplasmic

staining. According to specialists, this is the result of aberrant cell signaling as an alternative

response to the thyroid transcription factor [Choi, 2005]. It is from this point of view that we

investigated the activity of thyroid transcription factor (TTF-1) as an evaluation of

thyroglobulin and thyroperoxidase gene translation. It is noteworthy that TTF-1 shows

complete preservation of immunoreactivity in Riedel's thyroiditis (Diagram N6), confirming the

phenotypic stability of the thyroid gland and its non-reactivity as a "precancerous" condition.
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Diagram Né6. Immunoreactivity of different markers in RT parenchyma.
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In contrast, decreased parenchymal reactivity in most papillary carcinomas (PTC or PTMC)

shows that TTF-1 activity is fully correlated with cell cycle phases in Hashimoto's thyroiditis

and PTC tumor parenchyma, namely with Cyclin D1 expression (Diagram N4). As a kinase,

Cyclin D1 stimulates nuclear transcriptional processes on TTF-1 example, which can be

interpreted as a marker of thyroid carcinoma differentiation [Choi, 2005; Katoh, 2000].

Conclusions

1.

In thethyroid tumor tissue of papillary thyroid carcinoma (PTC) and microcarcinoma
(PTMC), are present: the classic variant and variants of tumor cells associated with an
aggressive behaviour.

Classic variants most common histological type of thyroid malignancy - compact branched
papillary structures with fibrovascular core, extensive lymphocytic infiltration; with a
"bunch of grapes"-like and nested aggregation architecture of cells.

Cytological types of cells associated with the aggressive behaviour of PTMC and PTC
include: Tall cells, Tram-track, Hobnail, and Columnar cell type.

In the architecture of the tumor field of PTMC and PTC developed the background of
Hashimoto's autoimmune thyroiditis, aggressive cytological variants are maximally
represented, equivalent to the so-called With the clinical picture of "Hashimoto-toxicosis"
and high anti-TPO antibody titer, which may be associated with an unfavorable prognosis.
In Hashimoto's thyroiditis and the background of Hashimoto's thyroiditis developed PTC
and PTMC enhancement of receptor status is expressed for Cyclin D1, which indicates
aggressive biological behaviour and metastatic potential of the process.

The results of statistical analysis, the Mann—Whitney U test, based on dispersial parameters,
confirm the presence of follicular epithelial dysplasia (FED) and disorganization of
architectonics, a focal increase in the number of immature follicular cells in the
parenchyma of autoimmune Hashimoto's thyroiditis. At the same time, high expression of
Cyclin D1 and moderate expression of p63 protein, with high identity to solid nest cells, is

revealed. Immunoexpression in both - cellular and colloid domains.
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5. Nuclear papillary characteristics of non-invasive thyroid tumor (microcarcinoma) cells by
immunohistochemical examination and histological features are criteria for identification of
so-called "precancerous" and "Gray Zone" cells.

A) Decreased immunoexpression of CD56 protein on PTC material associated with
Hashimoto's thyroiditis indicates tumor progression, which is inversely related to p63
protein activity. CD56 protein expression is markedly decreased in papillary carcinoma,
high in the parenchyma of Hashimoto's thyroiditis.

B) Moderate and high expression of CD56 protein in autoimmune Riedel thyroiditis tissue,
together with high expression of TTF-1, indicates maintenance of the phenotype and
absence of precancerous risk.

6. Thyroid transcription factor (TTF-1) studies, assessing its activity as a translational regulator
of thyroglobulin and thyroperoxidase genes, show maintenance of receptor status for TTF-1
in Riedel's thyroiditis.

7. CD56 and p63 are most favorable markers for differentiated thyroid carcinoma. And the

expression of Cyclin D1 can be presented as a marker of thyroid carcinoma differentiation.
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