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2. Cytological aspects of radioiodine resistance of papillary thyroid cancer metastases and algorithm of their
preoperative prediction

Pedepar:

1. O6’eKT mOCimKeHHs: pafioiogpe3nuCTeHTHICTh NAMISIPHOTO PaKy IUTONOoAi6HOI 3ay03u (I13). MeTa: 3'sscyBaHHS
POJIi NOPYIIEHDb €KCIPECii Ta aKTMBHOCTI aHTUTE€HIB KJITHH NaMisipHOro paky 113 Ta i1oro meracrasiB y pO3BUTKY
IIEPBUHHOI i BTOPUHHOI paliofope3uCcTeHTHOCTI Ta pO3poOKa METO/IiB IlepeioNepalifftHoro NpOrHo3yBaHHs
pazioiope3nCTEeHTHOCTI i €peKTUBHOCTI pajiofioaTepanii MeTacrtasis namnisnsipHoro paky 113 Ha nigcrasi
BUSIBJIEHHS LIUTOJIOTIYHUX, LIUTOXIMIYHUX, @ TAKOK iIMyHOIUTOXiMiYHMX OCOGIMBOCTEN iX KJIITHH Y MaTepiai
TOHKOTOJIKOBUX acIipaliiHuX NyHKLiAHUX 6iomciil. MeTonu nociiKeHHs Ta arnapaTrypa: LUTOJOTiYHi,
iMyHOLUTOXIMi4HI, LUTOXiMIi4Hi, MaTEMaTHU4Hi, CTATUCTUYHI; CBiTJIOBUI Mikpockon Olympus CX41, LEICA DMLS.
TeopeTuyHi i IpakTU4Hi pe3ybTaTU: TEOPETUYHE 3HAUEHHS TUCEPTALiHOI pOOOTHU MOJSArae B TOMY, 110 OfeprKaHi
HayKOBi pe3yJIbTaTH AO3BOJININA OTPUMATH YSBJIEHHS OO0 LUATOJIOTIYHYX, IMYHOUUTOXIMIYHUX Ta LUTOXIMIYHUX
3MiH, 110 Bifi0yBaIOThCS B [IPOLECi PO3BUTKY Paflioiope3ucTeHTHOCTI namniyisspHoro paky 1113, mo 103Boauso
PO3poOUTH HOBUH MifXif 1O NepefonepaniiiHOro NporHo3yBaHHS Pafioilofpe3uCTeHTHOCTI Ta e(peKTUBHOCTI
pagioiionrepanii naninsipHoro paky L3. BusiBeHHSI 0CO6JIMBOCTEN aHTUT€HHOTO NPOQiIo KITUH
paziofogpe3nCTEeHTHUX MeTaCTa3iB (PI71MP) NaMiJsipHOro paky murornoni6Hoi 3anosu (TPI3) no3Boauso Brepiie
PO3pOOUTH METOIM NepeIoNePaLiliHOro IPOTHO3yBaHHS PafioNogpe3UCTEHTHOCTI Ta €(PEKTUBHOCTI
pagziontogrepanii [TPII13, sKi BIpoBaikeHi B po6OTy clieljanizoBaHUX €HA0KPUHOJIOTIYHUX 3aKJIafiB i BifineHb.
Po3pob6sieHi MeTOaM € MBUIKUME, IPOCTUMHU Y BUKOPUCTAHHI Ta JO3BOJISIIOTh BUSHAYUTH NE€PCOHI(DIKOBaHY TaKTHUKY
MOHITOPUHTY Ta JikyBaHHs nauienTis i3 [TPI]3 - no36aBuTH NallieHTiB 3 PIPM 3aiiBux KypciB pagiooarepartii, a
IJ14 TIALIi€HTIB i3 MeTacTa3amH, SKi HAKONUYYIOTh PAaioNol, 3aCTOCYBAaTH PafiooATepallilo 3aMiCTh onepatrii.
HoBu3sHa: Briepie npojeMOHCTPOBAHO (PEHOTUIIOBY FeTE€POreHHICTh MOMYJIALil TUpeouuTiB B MaTepiari
IYHKUiMHUX Giomciit PIPM, mo Bifpi3Hse iX Bif pafiofiog4yTIMBUAX METACTA3iB (PI?I‘{M) [TPIII3. Bniepiie BUSBIIEHO
KJIITUHHI NONyJsLii, IKi BiIpi3HAIOTHCS Bif iHIINX TUPEOLUTIB 32 IMyHOLMTOXIMIYHMMU Ta HUTOJIOTITYHNMU
xapakrepuctukamu. [TokasaHo, 1o ix HasBHICTb y myHKTaTax [1PII3 Kopestoe 3 4aCTOTO0 I10SIBU METACTa3iB y
noonepauinHuii nepion. Bnepiue nokasaHo, 10 4aCTOTa MiKposiziep B eniTesii myHkTaTiB MeTacTasis [1PII3 He
3aJI€KUTB Bij iX 30ATHOCTI HAKONIMYYBATY PALioNo/, Ta IOro akTUBHOCTI. Briepie rokasaHo, 1mo
pagioiogpe3ncTeHTHICTb MeTacTasiB [1PII3 kopesoe 3 HasBHICTIO LIMTOJIOTIYHUX O3HAK KiCTO3HOI iereHepalii B
IIyHKTaTax MoomepaliiiHuX MeTacTasis. Briepie BUSBIE€HO KOPEJISILiHNI 3B'130K MK BMICTOM TUPEOLUTIB i3
TAPEOINHOIO IEPOKCUIA30I0 B MyHKTaTax nepBuHHOro [1PII13 i HagBHICTIO METACTa3iB y NoonepauiiHuil nepiog,
Briepiue poeMOHCTPOBAHO 3HAUYILY Pi3HULIIO MK €KCIIPeCcielo TUPeoigHOi MepoKCUa3y Ta TUPEOrIo0yliHy Y
nynkratax PUPM i PYIUM IIPIII3. TlokasaHo, mo epeKTUBHICTb pafiofioqTepartii 3a1eKuTh Bifi eKCIpeCii TupeoinHoi
[IEPOKCUIA3M B ITyHKTaTax MeTacrasis [1PII3. Briepiie npogeMOHCTPOBAaHO MOJKJIMBICT BUKOPUCTAHHS SIK
nepeonepaliiHoro NporHo3yBaHHs pagionogpesucrenTHocti [1PI3. Briepiie nokasaHo, 1o nposlidepaTrBHa
aKTUBHICTD KJIiTUH y PVIPM i PIYM, Ta 3araneHiit rpymi [TPI[3 He pisHUTbCA. Briepiiue BUABIEHO 3MiHN
LIMTOJIOTIYHUX Ta IMyHOLUTOXIMIYHUX XapaKTE€PUCTUK THPEOLUTIB, sIKi BiiOyBalOThCSI B AUHAMILi pO3BUTKY
BTOPMHHOI pazjiofoApe3NCTEHTHOCTI METACTA3iB Ta B IPOLECi MOBTOPHOro Meracrasysanss [1PII3. Bnepue
PO3pO06JIEHO aNTOPUTM MEPENOIEePalifiHOro MPOrHo3yBaHH pasioniogpesrucreHTHOcCTi [TPI3. CTymiHb
BIIPOBAIPKEHHSI: PEe3YyJIbTATU JOCiIKEHHb BUKOPUCTOBYIOTbCS B pO60Ti IV «IHCTUTYT €HOOKPUHOJIOTIi Ta OOMiHY
pevoBuH iM. B.IT1. Komicapenka HAMH Ykpainu», 1Y «IHCTUTYT 11po6JsieM eHIOKpUHHOI naTosiorii iM. B.4.

Hanunescbkoro HAMH Vkpainn», HaunionanbHOTo IHCTUTYTY paky. ['anysi BUKOPpUCTaHHS: €HJOKPHUHOJIOTISA

2. Object of the research: radioiodistance of papillary thyroid cancer (PTC). Aim: The goal of the dissertation was
determinate the role of the violation expression and activity of certain antigens in evolving of radioiodine
resistance and development of the methods pre-operative prediction of the radioiodine resistance and efficiency
of the radioiodine therapy on the material of Fine Needle Aspiration (FNA) smears. Methods of the investigation
and equipment: cytological, immunocytochemical, cytochemical, mathematical, statistical; light microscope



Olympus CX41, LEICA DMLS. Theoretical and practical results: The theoretical significance of the dissertation is
that the obtained scientific results allowed to get an idea of cytological, immunocytochemical, and cytochemical
changes that occur during the development of radioiodine resistance to PTC, which allowed to develop a new
approach to preoperative prediction of radioiodine resistance and radioiodine therapy. Identification of the
antigenic profile of cells of radioiodine-resistant metastases (RIRM) allowed for the first time to develop methods
of preoperative prediction of radioiodine resistance and effectiveness of radioiodine therapy of PTC, which are
implemented in specialized facilities. The developed methods are fast, easy to use and allow to determine
personalized tactics of monitoring and treatment of patients with PTC - to deprive patients with RIRM of
unnecessary courses of radioiodine therapy, and for patients with metastases that accumulate radioiodine, to use
radioiodine therapy instead of surgery. Novelty: Cytological and immunocytochemical study of the subclonal
structure of the thyrocyte population punctates of PTC metastases detected in the postoperative period was
conducted for the first time. The presence of phenotypic heterogeneity of thyrocytes of RIRMs of PTC was
demonstrated in contrast to the absence of such feature for radioiodine-avid metastases (RIAM). It is proved that
certain cellular subpopulations which differ from other thyrocytes by immunocytochemical and cytological
characteristics. It was found that the frequency of regional metastases of PTC correlates with the presence of a
special cellular subpopulation in FNA smears of primary PTC. For the first time there was a study of the correlation
of the frequency of micronucleis in the FNA smears of PTC’ metastases depending on their ability to accumulate
radioiodine. No statistically significant difference was found between the content of micronucleis in the epithelium
of punctates’ RIRM and RIAM of PTC. The result of the work showed that the radioiodine resistance of PTC
metastases correlates with the presence of cytological signs of cystic degeneration in the FNA smears of
postoperative metastases. The correlation between the thyrocytes’ content with thyroid peroxidase in the FNA
smears of primary PTC and the presence of metastases in the studied patients in the postoperative period is
shown. Immunocytochemical studies of the FNA smears of metastases that developed after thyroidectomy and
radioiodine therapy revealed a significant difference in the percentage of thyrocytes containing thyroid peroxidase
and thyroglobulin between RIRM and RIAM. It is shown that the effectiveness of radioiodine therapy depends on
the expression of thyroid peroxidase in the sites of PTC metastases. Comparison of cytochemical and
immunocytochemical methods for determining the expression of thyroid peroxidase in the epithelium of FNA
smears of postoperative RIRM and RIAM demonstrated comparable results of both methods of research, which
substantiates the possibility of using both methods in the preoperative prediction of radioiodine resistance of PTC.
It has been determined that the phenomenon of radioiodine resistance does not correlate with a decrease or
increase in the proliferative activity of epithelium of metastases of PCT. The cytological and immunocytochemical
changes in the dynamics of development of secondary radioiodine resistance and of repeated metastasis of PTC
were first investigated. As a result of complex studies of FNA smears of PTC and their metastases, for the first time
an algorithm for preoperative prediction of radioiodine resistance and efficacy of radioiodine therapy of PTC,
which can be used in the practice of radiology, endocrinology, oncology clinics’ departments. The degree of
implementation: the results of research are used in the work of the State Institution «V.P. Komisarenko Institute of
Endocrinology and Metabolism of National Academy of Medical Sciences of Ukraine», State Institution «V.Ya.
Danilevsky Institute of Endocrine Pathology of National Academy of Medical Sciences of Ukraine», National Cancer
Institute. Areas of application: endocrinology.
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