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PE3IOME

AkTyanbHicTb. [lpobnemoto giarHoCTUkM Ta nikyBaHHsi naninspHoro paky (MNP) wutonogit-
Hoi 3anosn (LU3) e papioiomopesncteHTHi metactasu (PVUPM), ans sikux pagioiono-
Tepanis (PVT) HeedekTBHA. AKTyanbHUM MUTAHHAM € MOXIMBICTb PaHHBOMO MPOrHO3Y-
BaHHS Ta BYacHoi aiarHocTukn PUPM Ha 0CHOBI BUSIBNIEHHS! LMTOMOPOMOriYHMX 0cobmnm-
socTen P L3 Ta rioro metacTasis, Ski KOPENOOTh i3 PO3BUTKOM padiofiof0pEe3NCTEHTHOCTI.
Meta po6oTn — BusBNeHHs uuTOMOpdoOnoriYHMXx ocobnueocTten nepsuHHoro MNP L3
Ta oro MeTacTasiB y nauieHTiB, siki 3ro4oM nokasanu cTiikicTb Ao Tepanii '*'l, nopiBHsHO
3 KOHTPOIBHO FPYMNO0 NaLeHTIB, sk AOCATNN NO3UTUBHOIO edekTy Tepanii ™l
Martepiann Ta Metoam. [poBedeHO MNOPIBHAMBHWI aHania MOPAOOriYHNX O3HaK
B TiCTONOrMYHNX BUCHOBKAax Ta OOCHIMKEHHS LIMTOMOTMYHUX XapaKTepucTuK B marepiani
TOHKOTrONKOBUX acrnipauinHMX NyHKUiHnx 6ioncin (TAMNB) nepsuHHKX MNP W3 Ta ix nepsuH-
HUX MeTacTasiB, a Takox PVIPM gocnigHoi Ta KoHTponbHoi rpyn nauiexTis. JocniaHy rpyny
cknas 152 nauieHTu, Ae BCi Nokasany pesucTeHTHICTb Ao PUT; koHTponbHy — 161nauieHT,
AKi 4OCArNM No3uTMBHOTO edekty PUT. CTatncTniHo onpaubosyBani B Statistica 12.
Pe3ynbraTi Ta ix o6roBopeHHs. [oka3aHo, Lo YactoTa ornikynsapHUX CTPYKTYp y MaTe-
piani nepsuHHMx MNP L3 naujieHTis 3 noautueHum ecdektom PUT BiporigHo BuLle, a Hekpo-
TUYHKMX 3MiH — BIPOFiAHO HWKYe, HiX y MmauieHTiB 3 possuTkom PUPM (p<0,05 3a kpuTte-
piem x2). YacTtota conikynsipHux CTPYKTyp Y TCTONOrYHOMY Ta NyHKUiHOMY maTtepiani
NepBUHHUX METaCTa3iB NaLieHTiB 3 No3NTUBHUM ecekTom PIT siporiaHo BuLLe, a okendink-
HWX 3MiH BIPOFiAHO HWXKYe, HIK y nauieHTiB 3 possutkom PAPM (p<0,05 3a kputepiem x2).
OkcmndinbHi 3MiHK BindHaueHo BiporiaHo yacTiwwe y rpyni PPM B NOpiBHSIHHI 3 NEPBUHHUMM
MeTacTasamu KOHTponbHoi rpynun (p=0,03). [lokaszaHo, Lo KICTO3Hi 3MiHM 3yCTpiYaroTbCs
BIPOriAHO yYacTille B MyHKUIiHOMY Ta ricTonoriyHoMy matepiani PUPM B nopiHsHHI 3
NepBMHHNMY MeTacTa3amu nauieHTiB KOHTPONbHOI Ta gocnigHoi rpyn (p<0,05).
BucHoBKkK. 3anponoHOBaHO BUKOPUCTAHHSA HasBHOCTI OKCUMIMbHUX Ta KICTO3HUX 3MiH Y
nyHKUiHOMY Ta ricTonorivHoMy matepiani metacrtasis NP LL3 B AkocTi nporHocTu4HMX chak-
TopiB paaionogopesncteHTHocTi MNP LLU3. HaasHicTb chonikynapHux CTpyKTyp y Matepiani
nepeuHHUX NP Ta ix MeTacTasis Moxe 6yTv MPOrHOCTUYHUM hakTopoM edekTeHoT PUT.
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ABSTRACT

Background. The problem of diagnosis and treatment of papillary thyroid cancer (PTC)
are radioiodine resistant metastases (RIRM). An urgent issue is the possibility of their early
prediction and diagnosis based on the detection of cytomorphological features of the PTC
and its metastases, which correlate with the development of radioiodine (RI) resistance.
Purpose — detection of cytomorphological features of primary PTC and its metastases
in patients who subsequently showed resistance to '*'l therapy, compared with the control
group of patients who achieved a positive effect of '*'| therapy.

Materials and Methods. A comparative analysis of morphological features in histological
conclusions and the study of cytological characteristics in the fine-needle aspiration (FNA)
smears of primary PTC and their primary metastases, as well RIRM of experimental
and control groups of patients were conducted. The experimental group consisted of
152 patients who showed resistance to RI therapy, the control group — 161 patients who
achieved a positive effect of Rl therapy. Statistical processing was done in Statistica 12.
Results and discussion. It is shown that the frequency of follicular structures in the
material of primary PTC of patients with a positive effect of *'l therapy is significantly
higher, and the frequency of necrotic changes is significantly lower than in patients with
the development of RIRM (p <0.05 by criterion ¥2). The frequency of follicular structures
in the histological material and FNA smears of primary metastases of patients with
a positive effect of **'l therapy is significantly higher, and oxyphilic changes are significantly
lower than in patients with the development of RIRM (p <0.05 by criterion y2). Oxyphilic
changes were observed significantly more often in the RIRM compared with primary
metastases of the control group (p = 0.03). It was proved that cystic changes are
significantly more common in FNA smears and histological material of RIRM in comparison
with primary metastases of experimental and control groups of patients (p <0.05).
Conclusions. TThe use of the presence of oxyphilic and cystic changes in the FNA
smears and histological material of metastases of the PTC as prognostic factors of Rl
resistance is proposed. The presence of follicular structures in the materials of primary
PTC and metastases can be a prognostic factor of effective RI therapy.
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[epxaBHOi yCTaHOBU «lHCTUTYT €eHOOKpUHororii Ta 0bMiHy
peyoBuH im. B.N. KomicapeHka HauioHanbHOi akagemii
MeanyHMX Hayk YKpaiHu» «YOOCKOHANEHHS METOAiB AiarHOCTUKY,
NPOrHO3yBaHHS Ta KOPEKLii eHaoKpuHonaTivi (paky wmTonogioHoi
3ano3n Ta uUykpoBoro Aiabety)», HOMep AepXaBHOi peecTpauii:
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BUKOHaHHSA: 2020-2022 pp., KEpiBHUKU — OWPEKTOP IHCTUTYTY,
[OKTOp MeAuYHUX Hayk, npodecop TpoHeko M.[., pokTop
MeANYHNX Hayk, npodecop KeaueHiok A.M.

BCTYIN

KnoyoBMM MOMEHTOM YCRILUHOIO MiKyBaHHA gudepeH-
uinoBaHoro paky wmuronogibHoi 3ano3u (W3) Tta noro
MeTacTasiB € BUKOPUCTaHHA paioviogoTepanii (Pl7IT), abo
Tepanii 3a gonomorot ¥l — cneuudiyHoro BrUcokoedek-
TMBHOIO TAPreHTHOro METOAY JliKyBaHHS, 3aCHOBAHOro Ha
YHiKanbHin 3gaTtHocTi knitnH L3 fo HakonuyeHHs pagio-
noagy (Pl7l) [1-4]. Ane, B psagi Bunagkis (4-20%), y nauieHTiB
3 OuepeHLUinoBaHO TUPEOIAHOK KapUUHOMOW, Ha Thi
npoBefeHoi TupeoinekTomii Ta PUT possuBatoTbest pagio-

The article is a fragment of the planned research project of
State Institution «V.P. Komisarenko Institute of Endocrinology
and Metabolism of the National Academy of Medical Sciences
of Ukraine» which is «Improvement of methods for diagnosis,
prognosis and correction of endocrinopathies (thyroid cancer and
diabetes)» (state registration number: 0120U100645, research
project code: NAMS.533, applied, period for performance:
2020-2022, led by Director the Institute, Doctor of Medical
Sciences, Professor M.D. Tronko, Doctor of Medical Sciences,
Professor A.M. Kvachenyuk).

INTRODUCTION

The key to successful treatment of differentiated thyroid
cancer and its metastases is the use of radioiodine therapy
(RIT), or therapy with highly effective targeted method of
treatment with lodine-131("*'l), based on the unique ability
of thyroid cells to accumulate radioiodine [1-4]. However,
in a number of cases (4—20%) thyroid carcinoma patients
with differentiated thyroid cancer develop radioiodine-
resistant metastases (RIRM) that lose their ability to
accumulate radioiodine which makes RIT ineffective [5-8].
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Noaope3nNCTEHTHI MeTacTasu (PVIPM), KMITUHW SKUX BTpa-
YyaTb 30aTHICTb OO akyMynsauil P ta PUT gnsa Hux cTae
HeedeKkTMBHOW [5-8]. 5-piuHe Ge3peunamBHE BWDKMBAHHSA
XBOpUX 3 pafionofope3nCTEHTHOK XBOpOGOK cknagae
66%, a 10-pivyHe — He nepeBuye 10% [9]. 3a pesynsTatamu
Pi3HMX OOoCnigpKeHb, CepefHs TPMBaniCTb XUTTS NauieHTiB
3 papgionogope3ncTeHTHMM pakom L3 3HmKyeTbca Ao
2,5-3,5 pokiB 3 MOMEHTY BCTaHOBIEHHs AiarHosy [10, 11].

[Mpu Ni3HbOMY BUSIBNEHHI MeTacTasiB NMOKa3HWKN BUXU-
BaHHA XBOPUX Ha TUPEOIOHUA paK CyTTEBO MOripLUYOTHCS.
ToMmy aKkTyanbHUMW 3anuLLAOTLCS MUTaHHS NPOrHO3yBaH-
HSl, CBOEYACHOI AiarHOCTUKM Ta fiKyBaHHSA PUPM NP LLI3.
Ha ycix eTtanax nikyBaHHS nauieHTiB 3 BUCOKoAUdEPEH-
uinosaHum pakom L3 HeobxigHO BpaxoByBaTw Biporia-
HICTb PO3BUTKY pe3ncTeHTHocTu Ao PUT 3 meToto BYacHoi
KOpeKLUiT TepaneBTUYHOT nporpamu. Kpim Toro, 3a oCTaHHe
OEeCATUPIYYSA 3HAYHO PO3LUMPUNMCL NMOKa3aHHs 40 OopraHo-
3bepiranbHuX onepauin npu cragiax T, NM, naninsp-
Horo paky (MP) L3, Tomy paHHE nNporHo3yBaHHA pagio-
MNOOOPE3NCTEHTHOCTI NMYyXITUH MOXE BMMVMHYTWM Ha TaKTUKY
onepaTuBHOrO BTpy4aHHs [3]. Baxxnueo npoBoaUTU NPOrHo-
3yBaHHs pafiofioope3nCcCTEHTHOCTI BXe Ha nepeqonepa-
LiMHOMY eTani Ha OCHOBI LUTOMOPMONOriYHNX METOSIB.

ICHYIOTb cynepednusi niTepaTypHi AaHi LWOAO Kopensayii
Jesknx MopdosnoriYyHUX MOKa3HWKIB i3 pagionogopesunc-
TeHTHicTto. JliTepaTypHi gaHi cBig4atb, WO Taki natoMmop-
dONOriYHI XapaKTEPUCTUKKN, K HEKPOTUYHI 3MiHW, conigHa
apxiTektypa nyxSfuH, OKCMMINbHO-KMITUHHA MeTannasis,
KOpenoTb i3 pafionoaopesncTEHTHICTIO, WO € Hacnigkom
3HWKEHHA  OndEpeHLitoBaHHSA  KNITMH  MeTacTaTUYHUX
ocepeakis [12—14].

MopyweHHa MonekynsapHo-6ionoriyHmx, isnyHnX i
FeHETUYHUX MeXaHi3MiB akyMynsuii P TMpeoumMtTammn €
NiAFPYHTAM PO3BUTKY MpoOLecy pagionofope3ncTeHTHOCTI
MP W3 [15, 16]. JocnimkeHHA MONeKynspHoro npodinto
PWPM nokasano, WO ofHiel 3 NpuUYnH BTPaTU YyTnu-
BOCTi TUPEOIOHUX NYyXNWH [0 pafionogy € reHeTUYHI
MOPYLUEHHsl, 30KpeMa MyTauisa reHa BRAFVEE [17-19].
Ekcnpecito NIS (HaTpin-oa-cumnoprtepa) BBaXaloTb
BaXKNMBOK MNEPENyMOBOK HAKOMWYEHHs pagionody Ta
edekTnBHOCTI PUT [20, 21].

Takum unHom, PMPM e akTyanbHOl npobrnemoto B
AiarHoctuui Ta nikysaHHi MNP W3, npo wo ceigyatb nitepa-
TYpHi AaHi. [oci 3anuwaloTbCs HeBupilleHUMU AUCKYCIR-
Hi KNiHIYHI NUTaHHSA NPOrHO3y | PaHHBOro BUSIBMEHHS
pagionogopesncteHTHocTi MNP LW3. He 3HargeHo nitepa-
TYPHUX [aHMX LWOAO AOCHIMKEHHS LMTOMOPEONOriYyHUX
ocobnueoctein PPM, Ta TkanuH MP L3 i ix nepBuH-
HUX MeTacTasiB Yy nauieHTiB 3 pO3BUTKOM pafionopo-
PE3NCTEHTHOCTI B MNOPiBHAHHI 3 [IP 3 no3auTtmsHOW
BignoBigaw Ha PUT, wo moxe OyT eneMeHTOM paHHbOro
NPOrHo3yBaHHSA pPafionofopPe3NCTEHTHOCTI.

Meta po6oOTM — BUABMEHHS LMTOMOPXONOriYHMX
ocobnmBocTel nepBuHHOro naninspHoro paky (MMP) L3
Ta MNOro MeTacTasiB MauieHTiB, $Ki 3rogomM nokasanmu
cTivikicTb Ao Tepanii '3'l, NOpPiBHSAHO 3 KOHTPOSILHOLO rPyMoto
nauieHTiB, SKi JOCArM NO3MTUBHOIO edhekTy Tepanii 'l

MATEPIAJIN TA METOAU OOCHIAXEHHA

Y pob6oTi BukopuctaHo matepian MNP W3 Ta ix meta-
cTasiB, OTpMMaHun Big nauieHTiB Bikom Big 13 go 81 po-
KiB, SiKi Npoxoaunm OBCTEXEHHS, XipypriyHe niKyBaHHSA
Ta pagioviogoTepanito B [lepxaBHii ycTaHoBi «lHCTUTYT
eHpgoKpuHororii Ti 06MiHy peyvoBuH im. B.IN. KomicapeHka

The 5-year survival rate of patients with radioiodine resis-
tant disease is 66%, and the 10-year survival rate does not
exceed 10% [9]. According to various studies, the average
life expectancy of patients with radioiodine-resistant thyroid
cancer decreases to 2.5-3.5 years from the moment of
diagnosis [10, 11].

Late detection of metastases is known to drastically
worsen the survival rate of thyroid cancer patients. That is
why the prognosis, adequate diagnosis and treatment of
RIRM of papillary thyroid cancer (PTC) remain topical.
At all stages of treatment of patients with high-differentiated
thyroid cancer, it is necessary to take into account the
likelihood of development of resistance to RIT for the
purpose of complete correction of the therapeutic program.
Moreover, indications for organ-preserving surgeries at
T1-2NOMO of PTC have significantly increased over the
last decade, so early prediction of radiation resistance of
tumors can influence the tactics of surgical treatment [3].
It is important to prognose radioiodine resistance as early
as the pre-surgery stage on the basis of cytomorpho-
logical methods.

There are excessive literature data regarding correla-
tion of some morphological indicators with radioiodine
resistance. According to a number of authors, such path-
omorphological aspects as necrotic changes, solid tumor
architecture, oxyphil cell metaplasia correlate with radioio-
dine-resistance resulting in decreased differentiation of the
metastatic focus cells [12—-14].

The disturbance of molecular-biological, physical and
genetic mechanisms of Rl accumulation by thyrocytes is
the basis for the development of radioiodine resistance
process of the thyroid gland [15, 16]. The study of the mo-
lecular profile of RIRM has shown that one of the reasons
for the loss of sensitivity of thyroid tumors to radioiodine is
genetic disorders, especially a mutation in the BRAFV6E
gene [17-19]. The expression of NIS (Sodium/lodide Sym-
porter) is considered to be an important prerequisite for the
accumulation of radioiodine and the efficacy of RIT [20, 21].

Thus, the current scientific literature indicates that
RIRM is an urgent problem in the diagnosis and treatment
of PTC. Up to the present time, the discursive clinical
questions of prognosis and ealy detection of radiation -
resistance in PTC remain unresolved. The existing literature
data on correlation of some histological features of thyroid
carcinomas with their aggressive behavior did not provide
a clear idea of cytomorphological features of PTC in
patients with RIRM. No literature data were found on the
study of cytomorphological features of RIRM, PTC tissues
and their primary metastases of patients with the
development of radiation resistance in comparison with
PTC with positive response to RIT, which can be an
element of early prognosis of radiation resistance, have
not been found.

Objective — to identify the cytomorphological features
of primary papillary thyroid cancer (PPTC) and its metasta-
ses in patients who later showed resistance to *'I therapy,
compared with the control group of patients who achieved
a positive effect of 'l therapy.

MATERIALS AND METHODS

The work has been based on the material of PPTC
and its metastases received from the patients aged 13
to 81 who were examined, underwent surgical treatment
and radiotherapy at the State Institution «V.P. Komisarenko
Institute of Endocrinology and Metabolism of the National
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HauioHanbHOi akagemii MeguyHMX Hayk YKpaiHu» 3a
nepiog Big 1996 go 2021 pp.

ETuyHi TBepaXeHHA

[ocnigXeHHs npoBeAeHO BiAMNOBIAHO OO €TUYHMX CTaH-
paptiB lenbCiHCbKOT Aeknapadii BcecBiTHbOI MeanyHol
acouiauil Npo eTUYHi NPUHLMNY NPOBEAEHHS HAyKOBUX Me-
OVYHUX JocnifkeHb 3a yyacTio nioavHn (1964—2008 pp.),
OvpeKTuBM €BponencbKkoro ToBapucTea 86/609 npo yyacTb
nogei y Meauko-6ionoriyHnx OOCHiIKEHHAX, a TaKoX
Haka3y MiHictepcTBa 0oxopoHu 3g0poB’st YkpaiHn Ne 690
Big 23.09.2009 p. [lauieHT panu cBolO iHOPMOBaAHY
3rogy Ha yyacTb Yy OOCrigXeHHi, sike cxBaneHe Kowmicieto
3 GioeTuku [lepxaBHOI yCTaHOBU «IHCTUTYT €HOOKPUHOMOTIT
Ta obmiHy peyoBuH im. B.MN. KomicapeHka HauioHanbHoi
akagemii MeguyHmMx Hayk YkpaiHum» (npotokon Ne198-KE
Big 16.06.2014).

[MpoTokon, AKMM 3acTocoByBanu AN NiKkyBaHHA nai-
€HTIB 3 TICTONMOrYHO NiATBEPIKEHUM AndbepeHuinoBaHMM
pakom L3, nepembavyae BMKOHAHHA  TOHKOrONKOBOI
acnipauiiHoi nyHkuinHoi Gioncii (TAIMB) 3 unTONOriIYHUM
pocnigpkeHHsm  HoBoyTBopeHb L3 Ta ix Metacrasis,
pagukanbHoi TUpeoigekToMii 3 nimcpoamcekuieto, noonepa-
LiiHoi PUT yepes 4—6 TWXHIB i CynpecuBHy ropMOHarbHY
Tepanito L-tvpokcuHom (2,5 wmkr/kr). lMepen nodaTkom
nikyBaHHA nauienTiB P/ nposogunu psia naBopaTopHUX
Ta iHCTPYMEHTanbHUX OOCNIMKEHb: OLIHIOBaNu reMorpamy,
BM3Hayanu piseHb TTT i KanbLito B cupoBartLi nepudepuyHoi
KpoBi; npoBoaunnu Y3[, peHTreHorpadito nereHb, kKoMmn'to-
TepHy Tomorpadito (3a HasBHOCTI MeTacTasiB y NnereHsx).
TepanesTyHa [fdo3a PV pospaxoByeTbcsi Ha NiacTasi
24-TOAVNHHOTO TECTYy HakonuueHHs P 3anuiIKoBOlO Tka-
HUHOK i CTaHOBWUTbL ANs Aopocnux Big 2,6 oo 4 IbBrikr,
ans piten — 25-50 MBk/kr (3a Has#BHOCTI meTacTtasiB —
100 MBK/kr). SKWO MOKasHWUK TecTy HakonuuyeHHs P
cknagae noHag 20% HaKOMUYEHHS, po3rnsAaeTbcs HeOb-
XigHICTb MOBTOpPHOI onepauii. Ha 2-3-n pgeHb nicns
npuitmanns P/ npusHayanu ropmonm W3, Ha 5-7-i1 AeHb
nicns npuitmanHs PW npoBoanmu cuvHTMrpadito BCbOro
Tina 3 METO BUSIBNEHHS 3aNULLIKOBUX aKTUBHOCTEN.

o pocnigxeHHs BkAoveHo 313 nauieHTiB, SAKi Bigno-
BiJanu Takum KpuTepiam:

— BCi NauieHTn oTpumanu nepBuHHy Tepanito gudepeH-
uinosaHoro MNP L3, BkNOYHO TOTanbHy TUPEOILEKTOMIlO
3/abo 6e3 gumcekuii nimdoBy3niB WWi 3 NPOBEAEHHSAM MO-
AanbLoi Tepanii *'l Ta cynpecrnBHOT ropMOoHarnbHOT Tepanii;

— [0 ApocnigHoi rpynu BkNoYeHo 152 nauieHTa
3 PUPM, sii npencrtaeneHi ogHum abo OGinbwe MeTa-
cTaTM4YHUMKM nimdoBy3namm Wui, siki He akymyntoanu %'l
nicna posedeHoro 6GespeumauBHOro nepiogy (miarHoc-
TUYHe ckaHyBaHHs 3'l, ynbTpa3BykoBe AOCRIAKEHHS LU,
piBeHb TupeornobyniHy <0,20 Hr/mn), 3a yMmoBY abnaTuBHOI
PWUT tepanesTuuHoio gosoio 3,7 MBk (100 mKi). Bci meta-
cTatuyHi nimdoBy3nu 6ynu NPoNyHKTOBaHi 3a 4OMNOMOroH
TAINB Ta gocnigXeHi umMtonoriyHo. HasaBHiCTb MeTacTaTuy-
HOrO ypaXeHHs B YCiXx Bunagkax nigTBepaXeHa
riCTOMNOrivyHo;

— KOHTpONbHa Trpyna MopiBHAHHA npeacTaBneHa
161 nauieHToM, AKi Manu NO3UTUBHUIN edeKT B pesynbTari
nikyBaHHst MmeTacTasiB '*'l, konv goBeaeHuii 6eapeLnanBHUIA
nepiog (ouiHka nikyBaHHs: AiarHocTuuHe '¥'| ckaHyBaHHS,
ynsTpacoHorpadis Wi, piseHb TupeornobyniHy < 0,20 Hr/mn);

— nepBuUHHiI MeTacTta3u (INM) — perioHapHi meTacTasu
MP W3, BuaABneHi nig 4ac NOCTaHOBKWM pAiarHo3y (BCi
BOHW nponyHKToBaHi 3a pgonomoroto TAlNB Ta pocnig-
XKEHi UMTOMOriYHO nepen npoBEAEHHSIM  XipypriYHOro

Academy of Medical Sciences of Ukraine» within the period
from 1996 to 2021.

Ethical Validations

The research was conducted in accordance with the
ethical standards of the Declaration of Helsinki by the World
Medical Association on Ethical Principles of Scientific
Medical Research Involving Human Subjects (1964—-2008).
Directive 86/609 of the European Partnership on the
participation of people in medical and biological research,
as well as the Order of the Ministry of Health of Ukraine
No 690 of 23.09.2009. Patients gave their informed
consent to participate in the investigation, which was
accepted by the Biomedical Committee of State Institution
«V.P. Komisarenko Institute of Endocrinology and Metabo-
lism of the NAMS of Ukraine» (Record No 198 — KE
from 16.06.2014).

The protocol used for the treatment of patients with
histologically confirmed differentiated thyroid cancer
includes fine-needle aspiration biopsies (FNAB) with
cytologic examination of newly formed thyroid tumors
and their metastases, radical thyroidectomy with lymph
dissection, postoperative RIT in 4—6 months, and suppres-
sive hormone therapy with L-thyroxine (2.5 mcg/kg). Before
the start of treatment, patients underwent a number
of laboratory examinations: hemogram, TSH and calcium
levels in the peripheral blood corpuscles were assessed;
ultrasonic examination, lung X-ray, and computer tomo-
graphy (in case of lung metastases) were performed.
The therapeutic dose of Rl is estimated on the basis of
24-hour test of Rl accumulation in the residual tissue,
and for adults is 2,6 GBqg/kg to 4 GBqg/kg, for children —
25-50 MBqg/kg (in case of metastases — 100 MBg/kg).
If the Rl accumulation test is more than 20% accumulation,
the need for repeated surgery is considered. On the 2-3rd
day after the Rl was taken, thyroid hormones were adminis-
tered, and on the 5th—7th day after the Rl was taken, whole-
body scintigraphy was performed to detect residual activity.

The study included 313 patients who met the following
criteria:

— All patients received primary therapy for differen-
tiated PTC, including total thyroidectomy with or without
lymph node dissection and follow-up therapy with *'l and
suppressive hormonal therapy;

— The study group included 151 patients with RIRM,
represented by one or more metastatic lymph nodes in
the neck, who had not accumulated '3'| after an extended
recurrence-free period (diagnostic 'l scan, ultrasound
examination of the neck, thyroglobulin level <0. 20 ng/ml),
given ablative RIT with a therapeutic dose of 3.7 GBq
(100 mCi). All metastatic lymph nodes were punctured by
FNAB and cytologically examined. The presence of meta-
static lesions in all cases was confirmed histologically;

— The control group is represented by 162 patients
who had a positive effect as a result of 'l metastasis
treatment when the recurrence-free period was comple-
ted (evaluation of treatment: diagnostic 'l scan, ultra-
sonography, thyroglobulin level <0.20 ng/ml);

— Primary metastases (PM) — regenerative metastases
of PTC detected at the time of diagnosis (all of them were
punctured by FNAB and examined cytologically before
surgical treatment). The study group included 78 PM and
the control group — 136 PM;

— monitoring of patients for at least 6 months.

A retrospective comparative analysis of morphological
signs in the histological findings and examination of
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nikyBaHHS). Y XBOpMX [AOCMiAHOI rpynu HarmiyyBanocb
78 MM, y nauieHTiB KOHTporbHOI — 136 M;

— MOHITOPUWHT NaUieHTIB NpMHanNMHI 6 micauis.

[NpoBeneHo peTpOCNEKTUBHUIA MOPIBHAMBHUI aHani3
MOPQOSIONYHNUX O3HaK B TFICTOMOrMYHUX BUCHOBKaX Ta
JOCNIMKEHHS LMTONOMYHUX XapakTepUCTUK B Mmartepiani
TAMNB nepBuHHMX NaninspHux pakis W3, matepiani MM,
a TakoX B Marepiani PWPM pocnigHoi Ta KOHTPOSbHOT
rpyn nauieHTiB. 3aranbHa XapakTepucTuka marepiany
[ocnigaxeHb npeacTaeneHa B Tabnuui 1.

Tabnuus 1. 3aranbHa xapakrepuci

Table 1. General charactel

cytological characteristics in the FNAB material of primary
PTC and primary metastases was performed, as well as
in the material of radioiodine-resistant metastases (RIRM)
of the study and control groups of patients. The general
characteristic of the study material is presented in Table 1.

nka matepiany gocnimkeHHs, n (%)
istics of the material, n (%)

ManinapHi kapuHomu LLL3 MepBUHHI MeTacTasu
MoKkazHuK Papillary thyroid carcinomas Primary metastases PUPM
Indicator HocnigHa rpyna KoHTponbHa rpyna | flocnigHa rpyna KoHTponbHa rpyna RIRM
The study group The control group | The study group The control group

KinbkicTb naujenTis, n 152 161 78 136 152
Number of patients, n
Bik, pokn/Age, years 42,02+15,5 28,21+11,8 41,02+11,6 27,65+11,6 42,02+15,5
XKinku, n (%) / Women, n (%) 119 (78,3) 100 (62,2) 64 (82,05) 78 (57,35) 119 (78,3)
Yonosiku, n (%) / Men, n (%) 33 (21,7) 61 (37,8) 14 (17,95) 58 (42,65) 33 (21,7)
AkTuBHicTb PN, MBK
Activity of radiciodine, Gbg 6.16+3,5 4,89:1,88

LinTonoriyHi gocnigkeHHa BWKOHyBanuM B marepiani
nyHktaTtiB MNP W3 Ta ix meracTasis, ki oTpumyBanu npwm
nposedeHHi TAMB. [MyHkuiihuiA maTtepian BucyLlyBanm
i bikcyBanm meTtaHonom npotarom 5 xB Ta 3abapentoBanu
Brnpogox 30 XB 3a JOMOMOrow Metogy PomaHoBCbKOro-
lim3e, micns 4oro UMTOMOriYHI XapakTepUCTUKN NYHKTaTiB
ouiHoBanu 3a ponomorol mikpockona Olympus CX41
(Olympus Corporation, Japan). NyHkTatn BBaxanu iHdop-
MaTUBHUMW 3@ HasBHOCTI 6—9 rpyn He3pywHOBaHWX KMiTUH
donikynsapHOro enitenito Ha KoxHoMy 3 3—4 ckeneub
3 KOXXHOTO NMPOMYHKTOBAHOTO HOBOYTBOPEHHS.

Pesynbrat, oTpumaHi BNpogoBX [OOCHiAXeHHS, 06-
pobrianu 3a ONOMOrol MeTofiB BapiauiiHOi CTaTUCTUKMN.
PospaxyHkn BuKOHaHO B naketi Statistica 12 StatSoft.

MMOpPIBHAHHA 4aCTOTHMX SAKICHUX XapakTepucTuk  Mix
rpoynamy npoBOAMUNOCSA 3  BUKOPUCTaAHHAM  KPUTEPItO
Xi-kBagpat (x?). PisHnus B pesynbratax BBaxanacb

BiporigHoto npm p < 0,05.
PE3YJILTATU TA IX OBFOBOPEHHSA

[aHi niTepaTypu LWOAO 3anexHOCTi arpecuBHOi Mo-
BeaiHkn MNP W3 Big Takmx FiCTONOrYHUX XapakTepUCTUK,
SIK MeTannacTU4Hi, HEKPOTUYHI 3MiHW, HaSIBHICTb COMigHOI
apxiTeKTypu NyxnvH Ha MOMeHT giarHocTyBaHHsa [P L3
He JaloTb YiTKOro ysBNEeHHs Mpo acouiauilo uMTtomopdo-
noriyHMx ocobnmBOCTEN UMX KapLMHOM i3 PO3BUTKOM
PUPM [12—14, 22]. Tomy B paHiii poboTi nposeaeHo
NOPIBHANBHUIA aHarni3 4acToTW HEeKpOTUYHUX 3MiH (H3),
okcmainbHux 3miH (O3) i donikynsapHux ctpyktyp (PC)
y TiCTOMNOrYHOMY Ta NyHKUiNHOMY MaTtepiani nepBUHHUX
MNP L3 gocniaHoi rpynu nauieHTis — 3 nosisoio PYIPM
Ta KOHTPOMbLHOI — 3 NO3NTUBHUM edektom PUT, a Takox
aHani3 vactotn ®C, O3 Ta kicTo3Hux 3miH (K3) B maTe-
piani NepBUHHMX Ta pagdionoA0pPEe3UCTEHTHUX MeTacTasiB.
lMpoBegeHu aHania LMTOMOPEOMNOriYHUX XapakTepuCTUK
MAP W3 Ta ix meTacTasis 3anexHo Bia edekty PUT

Cytological investigations were carried out in the
FNA (Fine Needle Aspiration) smears of the PTC and its
metastases obtained by FNAB, which were air-dried and
stabilized with methanol for 5 minutes and stained for
30 minutes by Romanowsky's-Giemza method, After that
the cytological characteristics of the specimens were
evaluated using an Olympus CX41 microscope (Olympus
Corporation, Japan). The FNA smears with less than
6-9 groups of thyroid cells in each slice were considered
informative. No less than 3—4 slices were obtained from
each punctured new growth.

The results obtained in the course of the study were
processed using the methods of variation statistics.
The calculations were performed using Statistica 12 Stat-
Soft. Frequency qualitative characteristics between the
studied groups were compared using the Xi-square
criterion (y?2). Differences in the results were considered
to be significant at p < 0.05

RESULTS AND DISCUSSION

There are contradictory literary data on the dependence
of aggressive behavior of PTC on such histological factors
as necrotic, oxyphilic changes, presence of extrathyroidal
dissemination, vascular invasion, solid structure of tumors
at the time of PTC diagnosis, but there is no clear idea
about the association of cytomorphological features of
these carcinomas with development of RIRM [12-14, 22].
Therefore, this work performed a comparative analysis
of the frequency of necrotic changes (NC), oxyphilic chan-
ges (OC) and follicular structures (FS) in histological and
FNA smears of primary PTC of the study group of patients
with RIRM and control group — with the positive effect
of RIT, as well as an analysis of the frequency of FS, OC
and cystic changes (CC) in the material of primary and
radioiodine-resistant metastases. The analysis of cytomor-
phological characteristics of PTC and its metastases depen-

[O3BONMB  BUSIBUTM  Oesiki  ocobnueocti, wo 6ynm  ding on the RIT effect allowed us to reveal some peculiari-
acouiioBaHi 3 ix pagionogope3nCTEHTHICTIO. ties that were associated with their radioiodine resistance.
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MokasaHo, wo ®C Big3HayalTbCA BIPOriAHO YacTilwe
B rictonoriyHnx BucHoBkax MMP W3 nauieHTiB KOHTpOsb-
HOT rpynu (86 i3 161), Hix y nauieHTiB 3 possuTkom PVIPM
(47 i3 152) (p=0,001 3a kputepiem x?2). JoBegeHo, LLO
yactota ®C BiporigHO BuWLlEe B rpyni MEPBUHHUX METa-
CcTasiB  KOHTponbHOi rpynu (49 i3 136) B MOpiBHSAHHI 3
rpynoto nauieHTis i3 possuTkom PUPM (16 i3 78) (p=0,017).
[o Toro X, BIiACYTHS BiporigHa pi3HMUA MK 4acTto-
Toro ®C y rpyni MM Ta PWPM naujeHTiB gocnigHoi
rpynu (p=0,37). Cnig 3a3HauuTy, WO YactoTa peecTtpadii
®C y rictonoriyHOMy MaTepiani Bignosigae  Takin
B iX NyHKUinHoMy matepiani (puc. 1).

OkcungpinbHi 3MiHM Big3HadyeHo B martepiani MNP L3
y 52 3 152 naujeHTiB i3 PUPM, Ta y 30 i3 161 nauieHTn
MNP L3 koHTponbHoi rpynu. He Byno BUSIBNEHO 3HaYyLLoi
pisHuui B yactoti O3 wmix MNP L3 nauieHTiB uMx rpyn
(p = 0,5). Cnig BigmiTntK, wo O3 3ycTpivaloTbCs BiporigHO
yactiwe y rpyni MM nauientis 3 PUPM (15 i3 78) B
nopiBHsHHI 3 MM koHTponbHoi rpynmn (13 i3 136) (p=0,04).
Kpim Toro, O3 cnocrepiranu BiporigHO 4YacTiwe y rpyni
PUPM (28 i3 152) B nopiBHaHHI 3 M KOHTPOMLHOI
rpynu (13 i3 136) (p=0,03) (puc. 2).

FS were found to be significantly more frequent in
histologic findings of primary PTC in the control group
of patients (86 out of 161) than in patients with RIRM
development (47 out of 152) (p = 0.001 by 2 criterion).
The incidence of FS was significantly higher in the primary
metastases of the control group (49 out of 136) in
comparison with the group of patients with RIRM develop-
ment (16 out of 78) (p = 0.017). At the same time, there
was no significant difference between the frequency
of FS in the PM group and RIRM patients of the study
group (p=0.37). It should be noted that the frequency
of FS in histological material was the same as in their
puncture material (Fig. 1).

OC were detected in the primary PTC material of 52
of 152 RIRM patients, and in 30 of 162 primary PTC
patients of the control group. There was no significant
difference in the incidence of OC between patients of the
two groups (p = 0.5). It should be noted that the incidence
of OC was significantly higher in the RIRM group of patients
(15 out of 78) compared to the control group (13 out of 136)
(p = 0.04). Moreover, OC was significantly more frequent
in the RIRM group (28 out of 152) in comparison with the
control group PM (13 out of 136) (p=0.03) (Fig. 2).

Puc. 1. ®onikynapHi ctpyktypu B matepiani TAMNB nepBuHHOro
MeTacTasy nauieHTa KOHTPOMbHOT FPynu 3 MO3UTUBHUM
etextom PUT. 3abapeneHHs 3a PomaHoschbkum-Tim3e. x 200
Fig. 1. Follicular structures in the FNA smears of primary metastasis
of a patient of the control group with a positive effect of RIT.
Stained by Romanowsky's-Giemza method. x 200

Y rpyni MMP L3 nauientis 3 PUPM H3 BusiBneHo
y 22 i3 152 BunNagkiB, WO 3HAYyLle MEpPEBULLYE YaCTOTY
uiei o3Hakm y rpyni MNP W3 koHTponsHoi rpynu (11 3i 161)
(p =0,027).

MopiBHAHHA yacToTn K3 B rictonoriyHmnx BucHoBkax MM
nauieHTiB JOCNIQHOI Ta KOHTPOMNbHOI Fpyn He MPOAEMOHCT-
pyBano 3Hauywoi pisHudi (p=0,42). Kpim Toro, o3Haka K3
3ycTpivyanacs cTaTuCTUYHO MMOBIPHO YacTille B FiCTOMNOoriy-
HOMY Ta NMyHKUiliHOMY MmaTepiani PUPM B nopisHsHHI 3 [TM
KOHTponbHOI Ta gocnigHoi rpyn (p<0,05) (puc. 3).

Tabnuui 2 Ta 3 OEMOHCTPYIOT 4acToTy AOCHIIKEHUX
o3Hak (PC, HB3, O3 1a K3) y marepiani MNP W3 Ta ix
MeTacTasis (nepsuHHNX Ta PVIPM) y nauieHTis KOHTPOMLHOI
Ta JOCniAHOI rpyn NauieHTIB.

3a oTpumaHumn Hamun gaHumu, BTpata ®C y marepiani
MNP W3 Ta ix meTacTasiB acouifioBaHa i3 pO3BUTKOM pagio-
nogopes3ncTeHTHOCTI. Lli BUCHOBKM KOpentotoTb 3 niteparyp-
HAMW OaHUMKU Ta cBig4vaTh, WO KapuuHomu L3, TKaHuHM
AkMx BTpayalTe PC, BTpayalTb i 34aTHICTE edeKTUBHO
KOHLIeHTpyBaTu Ta 36epirati P/ npoTarom Tpusanoro yacy
(Hanpuknaa, meTtactasu conigHoi 6ygosu) [23, 24].

Puc. 2. OkcndinbHi knitnHu B matepiani TAMNB
papionogopesncteHTHoro metacrasy MNPLL3.
B3abapeneHHsi 3a PomaHoBcbkum-Iim3se. x 400

Fig. 2. Oxyphilic cells in the FNA smears
of radioiodine-resistant metastasis of the PTC.
Stained by Romanowsky's-Giemza method. x 400

In the primary PTC group of patients with RIRM, NC
was found in 22 of 152 cases, which significantly exceeds
the frequency of this sign in the primary PTC control group
(11 out of 161) (p = 0.027).

A comparison of the incidence of CC in histological
findings of PM patients of the study and control groups
showed no significant difference (p=0.42). At the same time,
the sign of CC was statistically significantly more frequent
in histological and puncture material of RIRM in comparison
with PM of the control and study groups (p<0.05) (Fig. 3).

Tables 2 and 3 show the frequencies of the investigated
signs (FS, NC, OC, and CC) in the material of primary PTC
and its metastases (primary and RIRM) in the patients
of the control and study groups.

The fact of loss of FS in the material of primary PTC
and its metastases with the development of radioiodine
resistance of PTC can be interpreted as a manifestation
of a decrease in the degree of differentiation due to the
progression of tumor. Such data are confirmed in the
literature and indicate that thyroid carcinomas whose
tissues lose FS lose their ability to efficiently concentrate
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and store RI over a long period of time (e.g., solid metasta-
ses) [23, 24].

Puc. 3. O3naku K3 (remocupaepodaru, KicTo3Ha pigunHa) Ta enitenin B matepiani TAMNB
pagionopgopesncteHTHoro Metactasy MNPLL3. 3abapeneHHs 3a PomaHoBcbkum-Timse. x 200
Fig. 3. Signs of CC (hemosiderophages, cystic fluid) and epithelium in the material of FNA smear
of radioiodine-resistant PTC metastases. Stained by Romanowsky's-Giemza method. x 200

Ta6nuus 2. Yactota ®C, H3 ta O3 y matepiani MNP W3 nauienHTie i3 PIPM Ta nauieHTiB KOHTPONbHOT rpynu, n (%)
Table 2. Frequencies of FS, NC ta OC in FNA smears of primary PTC of patients with RIRM and of patients of control groups, n (%)

03.Ha|(a ) nne nauieHTi?. i3 PVI!’M, n=152 I1I'IP_nauieH'riB KOHTpOnbHOI rpynu, n=161 P
Signs Primary PTC of patients with RIRM, n=152 Primary PTC of control groups, n=161
®C/FS 47 (30,9%) 86 (53,4% )* P=0,001
H3/NC 22 (14,47%) 11 (6,8%)* P=0,02
03/0C 32 (21,05%) 30 (18,6%) P=0,59
MpumiTku:

* p<0,05 nopisHsaHo 3 nokasHukom MNP nauiexTie is PUPM 3a kputepiem y2

Notes:

* p<0,05 compared to the indicators of PTC with RIRM using the y2-criterion

Ta6nuusa 3. YacTtota ®C, O3 Ta K3 y nepsnHHMX meTacTtasax, Ta PYPM nauieHTiB KOHTponbHOi Ta gocniaHoi rpyn, n (%)
Table 3. Frequencies of FS, NC ta OC in primary metastases, and RIRM of patients of study and control group, n (%)

MepBuHHi meTtactasu (MM), BusiBneHi nia 4yac noctaHoOBKM AiarHo3y y nauieHTiB PUPM
O3Haka Primary metastases (PM), detected at the time of diagnosis in patiens RIRM
Signs 3 PUPM / with RIRM KoHTponbHoi rpynu / of control group _

_ _ n =152
n=78 n=136
®C/FS 16 (20,5%) 49 (36,02%)* 24 (15,78)**
03/0C 15 (19,2%) 13 (9,55 %)* 28 (18,4)**
K3/CC 11 (14,1%) 25 (18,3 %) 42 (27,6)**
MpumiTkn:

* p<0,05 nopisHsaHO 3 NokasHukoM MM nauiexTis 3 PMPM 3a kputepiem x2,
** p<0,05 nopiBHAHO 3 Noka3Hukom MM nauieHTiB KOHTPONBHOI FPYNK 3a KPUTEPIEM %2,

*hk

Notes:

p<0,05 nopiBHsHO 3 nokasHukamm MM KOHTPONbLHOI rpyMK Ta rpynu NauieHTis 3 PUPM 3a kputepiem y2

* p<0,05 compared to the indicator of PM of patients with RIRM using the y2-criterion,
** p<0,05 compared to the indicators of PM of patients control group using the y2-criterion,

*hk

HasiBHicTe H3 y matepiani nepBUHHMX nNyXnuvH
BBaXaloTb MapkepoM TOro, WO MyxnvHa Oyae cebe
noBoauUTM SK HuM3bKoaudepeHuiosaHa [12]. Brim, y
niTepaTypi He 3HangeHO OaHWX LWOAO Kopensuii Hass-
HocTi H3 3i 3gaTHicTio TMPeOoigHUX KapuMHOM OO HaKo-
NMYeHHs pagioiogy. Takum YMHOM, Hamu Byno NpoBeaeHo
nopiBHANbHWI aHania vactotm H3 B ycix pocnigxy-
BaHMX rpynax MyxiuMH Ta NPOAEMOHCTPOBAaHO acoujaliio
HasisHocTi H3 B MNP L3 3 po3sutkom PVIPM.

p<0,05 compared to the indicators of PM of patients control group and of patients with RIRM using the y?-criterion

The presence of NC in the primary tumor material is
considered to be a marker of the fact that the tumor will
behave as a low-differentiated cancer [12]. However,
the literature data do not give a clear idea regarding the
correlation of NC with the ability of thyroid carcinomas to
accumulate radioiodine. Therefore, we performed a compa-
rative analysis of the incidence of NC in all studied groups of
tumors and demonstrated the association of the presence
of NC in thyroid carcinomas with the development of RIRM.
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Bigomo, wo MNP W3 3 HassHicTio O3 € npegmetom
GaraTopiyHMX  OMCKYCiIA  BIOQHOCHO iX  arpecuMBHOCTI.
Ha aymky geskmx astopiB, O3 npu NP vacTiwe acouiiio-
BaHi 3 HasBHICTIO CyAMHHOI iHBasii Ta PO3BUTKOM MeTa-
cTasiB, y TOMY YMCRi B FONOBHUW MO3OK i NeYiHKy [25-28].
MauieHTn 3 TakKMMKU KapuMHOMaMun MarTb BinbLly YacToTy
peunamBiB Ta 3HMKEHY BWXMBaHICTb [29, 30]. 3a gaHnmun
iHwwux asTopis, MNP W3 3 O3, HaBnaku, xapakTepusyTbCs
MEHLL arpecuBHO abo nogibHOK noBeaiHKoW, MnopiB-
HsiHo 3 TP 6e3 O3 [31, 32]. EcbekTuBHicTs PUT nauieHTis
3 OKCUMINbHOKNITUHHUMM  KapuMHOMaMWn Pi3KO  3HMXKe-
Ha Ta nuwe Big 10 go 69% TakMx KapuMHOM YYTNUBI
no PV [33, 34].

Y nposegeHoOMy HaMu [OCAIOXKEHHI He BUSBMEHO
3Ha4ywoi pisHuui B yactoti O3 B matepiani MMP L3 rpyn
nauieHTis 3 PUPM Ta nauieHTiB i3 Mo3WTUBHUM pesynb-
TaTtom Tepanii PW. BogHouac, 3HavyLla pi3HMLUA B YacToOTi
O3 crocyeTtbest came Metactasie NP LL3. Tak, noBegeHo
3Hauywe nigsuweHHa dactotn O3 y wmarepiani PUPM
Ta M nauieHTiB [oCrigHOI rpynu, MOPIBHAHO 3 KOHT-
ponbHOK. TOGTO, MPOrHOCTUYHE 3HAYEHHS MOXe MaTu
Bu3HavyeHHs O3 y TkaHuHax wmetacrtasis P L3 npwu
uuTonoriyHomy abo ricTonoriYHoMy JOCHIOKEHHI.

Oco6nMBICTIO LMTOMOrMYHOI KapTUHU MyHKTaTiB PUPM
MP L3, nopiBHAHO 3 MeTacTaszamu, siki HaKOMUYyHTb PI,
€ HasiBHICTb KicTO3HMX 3MiH (K3) [35]. Lilo o3Haky BusB-
Nanu BIpPOrigHO YacTilwe B MyHKTaTax Ta riCTOMOMYHMX
3akniodeHHsx PMPM B nopiBHsHHI 3 M KOHTPOMbLHOT
rpynu Ta gocnigHoi rpynu. HanbinbLu BiporigHe NOSICHEHHS
uboMy (EHOMEHY nonsdrae B TOMy, WO epmeHTn Ta
aHTUreHn, HeobXigHi ANa akymynsuii TmpeoumTamu pagio-
nogy (NIS, TupeornobyniH, TupeoigHa nepokcuaasa),
MPUCYTHI He B KICTO3HIi piguHi, a B MeMbpaHax TMPeoUUTIB.
LLle ogHieto npuynHOO NpoSABY pafionogope3nNCTEHTHOCTI
Moxe OyTu 3amillleHHs KNITMHHOro BMICTY, SIKMIM Bigno-
Bijae 3a akymynsuilo pagiorogy KiCTO3HOK pPiaVHOI.
PaHiwe sBuwe KiCTO3HOI AereHepauii He BuBYanu B
acouiauii 3 pagioviogopesuncteHTHicTio MNP LW3. MMpore,
21,0-50,0% wmetacrtasis P W3 y nimdatnyHi Bysnu
MalTb O3HaKW KiCTO3HOI AereHepauii, NPU4OMy KiCTO3Hi
3MiHM MOXYTb 3anmatu Big 25 go 50% Bcboro nimdaTny-
Horo By3na [36, 37].

Ton cpakT, wo K3, O3 1a ®C nerko BM3Ha4aTbLCA B
maTepiani TAMNB, 4o3BONA€ 3anpoONoOHYBaTU iX BU3HAYEHHS
SK MNPOrHOCTUYHMX LMTOMOMYHUX YMHHUKIB pagionogo-
pesucTeHTHocTi MeTacrtasie NP LW3. Oo Toro X, Hemae
noTpebn B JoOAaTKOBWX IHBA3MBHMX BTPyYaHHAX Ta gopar-
KoBax crnocobax oBbpobKM MyHKTATIB, OCKINIbKM HAsBHICTb
UMX LUTONOTMYHMX XapaKTEPUCTMK MOXHa OUiHBaTU Mig
Yyac X A4iarHOCTUYHOIO LIMTOSIONYHOrO JOCHIAKEHHS.

3a gaHvMMKM cyyacHoi niTepaTtypu, MeTacTasu ABnsioTb
co60K0 YHiKanbHi NIOMHOXWHW KNiTWH, WO eMirpyBanu
3 MEPBUHHOI NyxnuHW. BoHW BiOpi3HAOTECS Big KNITUH
NepBUHHOT MYXNNHW NOBEAIHKO, (PEHOTUMIYHUM, reHeTnY-
HUM Ta BioxiMiyHMM Ta iH. npodpinem [38, 39]. B paHomy
JOCNIMKEHHI PI3HNUA B HaABHOCTI AedKMX LuToMopdo-
noriyHmx osHak (O3, K3) mix gocnigHo Ta KOHTPOMbHOK
rpynamum nposiBNSETbCA camMe npu  AOCHIMKEHHI meTa-
cTasiB, a He nepBuHHuX P LL3. BuseneHy B aaHomy
OOCHIMKEHHI Pi3HMLID B LMTOMOPAOSONYHUX XapaKkTe-
pUCTMKaX MK MEPBUHHOK MYXSIMHHOK Ta ii MeTacTasamum
MOXHa MOSICHAUTU TWUM, LLIO BHACMIAOK FEHETUYHUX Ta
enireHeTUYHMX 3MiH, WO BiAOYyBalOTLCA Y  KIITUHHIN
nonynauii NepBMHHUX MeTacTasiB, 3 YacoM 3'SBMAOTbLCS
CYOKIOHM KNITUH, B TOMY YuUCHi Ti, IO CTaloTb [XXEPEriom
panioogopesncTeHTHUX  MeTactasiB.  HasepgeHi  gaHi

PTC with OC is known to be a subject of lively de-
bates concerning their aggressiveness. According to some
authors, OC in PTC is often associated with the presence
of joint invasions and the development of metastases,
including those to the brain and liver [25-28]. Patients
with such carcinomas have a higher recurrence rate and -
reduced survival rate [29, 30]. According to other authors,
PTC with OC, on the contrary, is characterized by less
aggressive or similar behavior compared to PTC without
OC [31, 32]. The efficacy of RIT in patients with oxyphilic
carcinomas is severely reduced and only 10 to 69% of
these carcinomas are sensitive to RI [33, 34].

Our study showed no significant difference in the
incidence of OC in PTC material of RIRM and RI-positive
patients. At the same time, a significant difference in the
incidence of OC is related to PTC metastases themselves.
Thus, there is a significant increase in the incidence of
OC in RIRM material and PM patients of the study group
in comparison with the control group. Therefore, the
prognostic value can be attached to the detection of OC
in the tissues of PTC metastases during a cytologic or
histologic examination.

The peculiarity of the cytological picture of RIRM PTC
specimens in comparison with metastases accumulating
Rl is the presence of cystic changes (CC) [35]. This sign
was detected more often in RIRM cystic fluid samples in
comparison with PM of the control and the study groups.
This phenomenon can most reliably be explained by the
fact that enzymes and antigens required by the thyrocytes
to accumulate radioactive iodine (NIS, thyroglobulin, thyroid
peroxidase) are present not in the cystic fluid, but in the
membranes of thyrocytes. Another reason for the mani-
festation of radioiodine resistance may be the replacement
of cellular contents which is responsible for the accumu-
lation of radioiodine by the cystic fluid. Previously, the
phenomenon of cystic degeneration has not been studied
by the Association dealing with radioiodine resistance of
the thyroid gland. However, 21.0-50.0% of thyroid meta-
stases to lymph nodes have signs of cystic degene-
ration, and cystic changes can occupy from 25 to 50% of all
lymphatic node [36, 37].

The fact that CC, OC and FS are easily identifiable i
n the FNAB material allows us to propose their identifi-
cation as prognostic cytological determinants of radioiodine
resistance of PTC metastases. This method does not
require additional invasive interventions and additional
methods of staining, as the presence of these signs is
assessed during routine diagnostic cytologic examination
of metastases.

According to modern concepts, metastases are
considered to be distinct and unique multiplicities of cells
that have emigrated from the primary tumor. They differ
from the cells that remained in the primary tumor by their
behavior, phenotypic, genetic, biochemical, and other
profiles [38, 39]. In this study, the difference in the presence
of some cytomorphological features (OC, CC) between
the study and control groups often manifests in detecting
metastases rather than primary PTC. The difference in
cytomorphological peculiarities between the primary
tumor and its metastases revealed in this study can be
explained by genetic changes in the population
of thyrocytes of primary metastases with appearing over
time cellular subclones including those ones which become
the source of radioiodine resistant metastases. It is worth
pointing out that there are 37.0% cases in which histological
changes in structures compared to primary tumors before
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3HaxoadATb NigTBepkeHHA B poboTax iHWMX aBTopiB, Ae
OTPMMaHO MOPIBHAHHA FICTOMOMYHUX AOCHiAKEHb MaTe-
piany nepBUHHUX KapuwvHOM Ta iX paaioiogopesnCTEeHT-
HMX MeTacTasiB. 3a3HayMmo, Lo Bia3Havyaetbes 37,0%
BMMAAKIB, B HKMX CMOCTepirannuca 3miHW TiCTOMNOrYHOI
CTPYKTYPY Bif, NEPBUHHMX NyxnuH Ao PUPM, 3 Hux 70,0%
NPOOEMOHCTPYBanu nporpecito B 6GinblWw  arpecuBHUi
rictotn  (HM3bkogudepeHuinoBaHy abo BUCOKOKMITUHHY
kapuuHomu) [12].

BUCHOBKMU

1. MokasaHo, Wo yvacTota ONiKyNAPHUX CTPYKTYp Yy
riCTONOrYHMX BUCHOBKaxX MEPBUHHUX ManinsgpHUX pakis
I3 nauieHTiB i3 moauTMBHUM edekTom PWT BiporigHo
BULLIE, HXK Y NALEHTIB 3 PO3BUTKOM PUPM, wo OEeMOHCTpye
acouiauito po3BUTKY pafionogope3ncTEHTHOCTI i3 BTpa-
Toto chonikynapHoi 6ygosm MNP LL3.

2. Yactota onikynapHUX CTPYKTYp Y FiCTOMOrYHOMY
Ta MyHKUINHOMY MmaTepiani MepBUHHUX perioHapHUX
MeTacTasiB y naujieHTiB 3 nosuTUBHUM edpektom PUT
BipOrigHO BULLE, HiXK Y NaLieHTiB 3 PUPM.

3. MokasaHo, WO YacToTa HEKPOTUYHMX 3MiH Y TiCTO-
noriyHomMy MaTtepiani NepBMHHUX ManinapHux pakis L3 y
NauieHTiB i3 MO3UTUBHUM €deKTOM PUT BipOrigHO HWX4e,
HiX y NaLlieHTiB i3 posBuTkoM PAPM.

4. MNokasaHo, WO YacToTa OKCUMINbHUX 3MiH Yy maTte-
piani nNepBMHHMX MeTacTas3iB y MauieHTIB i3 PO3BUTKOM
PUPM Tta B Mmatepiani PUPM BiporigHo BULLe, HiX Y
nauieHTiB i3 NO3UTUBHUM eekToM PAT, wo OEMOHCTpYe
acouiadito Uiei LMTOMOPdONoriyHoi 03HaKM 3 PO3BUTKOM
pagionogopesncTeHTHOCTI MeTacTtasis NP LL3.

5. [doBeneHo, WO KiCTO3HI 3MiHM 3yCTpi4alTbCs Bipo-
rigHO YacTile B NyHKUiIMHOMY Ta ricTonoriyHoMy martepiani
PUPM, HiX y NepBMHHMX METacTasax naLieHTiB KOHTPOIIb-
HOI Ta 4oCNigHOI rpyn.

6. 3anponoHoOBaHO BMKOPUCTaHHS HasBHOCTI OKCUinb-
HUX Ta KiCTO3HMX 3MiH Y MyHKLUiMHOMY MaTepiani meTacTa-
3ie MNP W3 sk uMTONOriYHMX NPOrHOCTUYHUX dhakTopiB
pagionogopesncteHTHocTi MNP W3, ski nerko BusHaua-
I0TbCS B MyHKTaTax Ta BU3HA4YEHHA SAKUX He notpebye
[0OaTKOBUX iHBa3MBHMX yTpyyaHnb. HassHictTe ®C y
maTtepiani nepeuHHux MMP W3 T1a ix metactasiB moxe
6y TV NPOrHOCTUYHUM hakTOpPOM edekTBHOI PUT,

CMUCOK BUKOPUCTAHOI NITEPATYPU

1. Reiners C. Radio-iodine therapy in differentiated thyroid cancer:
indications and procedures. Best Practice & Research. Clinical
Endocrinology & Metabolism. 2008. Vol. 22, Ne 6. P. 989-1007. DOI:
https://doi.org/10.1016/j.beem.2008.09.013

2. Verburg F. A., Hanscheid H., Luster M. Radioactive iodine (RAI) therapy
for metastatic differentiated thyroid cancer. Best Practice & Research.
Clinical Endocrinology & Metabolism. 2017. Vol. 31. P. 279-290. DOI:
https://doi.org/10.1016/j.beem.2017.04.010

3. Haugen B. R., Alexander E. K., Bible K. C. et al. American Thyroid
Association management guidelines for adult patients with thyroid
nodule sand differentiated thyroid cancer: The American Thyroid
Association guidelines task force on thyroid nodules and differentiated
thyroid cancer. Thyroid. 2016. Vol. 26, Ne 1. P. 1-133. DOI:
https://dx.doi.org/10.1089/thy.2015.0020

4. SchmidbauerB.,MenhartK.,HellwigD.etal. Differentiated Thyroid Cancer-
Treatment: State of the Art. International Journal of Molecular Sciences.
2017. Vol. 18, Ne 6. 1292 p. DOI: https://doi.org/10.3390/ijms 18061292

5. Jin Y, Nostrandb D. V., Chenga L. et al. Radioiodine refractory
differentiated thyroid cancer. Critical reviews in Oncolog/Hematology.
2018. Vol. 125. P. 111-120. DOI: https://doi.org/10.1016/j.critrevonc.2018.03.012

6. Colombo C., Minna E., Gargiuli Ch. etal. The molecular and gene/miRNA
expression profiles of radioiodine resistant papillary thyroid cancer.
Journal of Experimental & Clinical Cancer Research. 2020. Vol. 39,
Ne 245. DOI: https://doi.org/10.1186/s13046-020-01757-x

RIRM are observed, where 70.0% have shown progres-
sion to more aggressive histotype (low-differentiated or
high-cell carcinomas) [12].

CONCLUSIONS

1. The frequency of follicular structures in histo-
logical findings of primary PTC of patients with positive RIT
effect is shown to be significantly higher, than of patients
with RIRM development, which demonstrates the associ-
ation of the development of radioiodine resistance with the
loss of follicular structure of the PTC.

2. The frequency of follicular structures in histologic
and puncture material of primary regional metastases of
patients with positive RIT effect is significantly higher
than that of RIRM patients.

3. The frequency of necrotic changes in the histo-
logical material of primary PTC of patients with positive RIT
effect is shown to be significantly lower than of patients
with RIRM development.

4. The frequency of oxyphilic changes in the material
of primary metastases of patients with RIRM development
and in the material of RIRM is proportionally higher, than
in patients with positive RIT effect, which demonstrates
the association of this cytomorphological feature with the
development of radioiodine resistance of PTC metastases.

5. Cystic changes have been proved to occur more
frequently in the puncture and histological material of
RIRM than in the primary metastases of the control patients
and the study group.

6. We suggest using the presence of oxyphilic
andcystic changes in the puncture material of PTC
metastases as cytological prognostic factors of radio-
iodine resistance of PTC, which can be easily identified
in the FNA smears without additional invasive treatment.
The presence of FS in the material of primary PTC and
its metastases can be a prognostic factor of effective RIT.
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Prospects for further research

Developing a methods for early prediction of thyroid carcinoma
behavior, their aggressiveness, effectiveness for radioiodine
therapy based on the studies of clinical, cytomorphological,
immunocytochemical, molecular-genetic aspects of thyroid
carcinoma and their regional and distant metastases.
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