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PE3IOME

AxTyanbHicTb. [udepeHuiioBaHuin pak wwmtonoaioHoi 3anosu (OPLU3) € Hanbinbl
MOLLUMPEHOID MYXITMHOK EHAOKPUHHOT cucTeMu. Moro po3noBCIOmKEHICTh KONMBaETLCS Y
mexax 1,0 — 2,2% Big ycix 3nosikicHux HoBoyTBopeHb. CTaH4apTHa TakTuKa cneuianbHoro
nikysaHHa OPLLU3 cknagaeTbca 3 NOCMiQOBHOMO 3acCTOCYBaHHS XipypriYHOro BTPYYaHHs,
pagioHyknigHoi Tepanii i ropmoHoTepanii (I'T). TeopeTU4HO KOXHa naHka NikyBanbHOro
npotecy Moxe 6yTu iHiLiaTopoM NosiBU B MabyTHEOMY HeEGaXKaHUX COMaTUYHMX HacniakiB
nikyBaHHS, BUBYEHHS SIKUX MOXeE CNPUSITY TX 3anobiraHHio Ta KopekLii.

MeTa po60Tu — OLiHUTU MOXNUBI BiAAaneHi HeratuBHi edpekTy nikysaHHs APL3 y Burnsai
naronorin cevoBmainbHoi cuctemu (CBC) Ha nigcTaBi KaTaMHECTUYHWUX JaHUX TPUBaNoro
CMOCTEPEXEHHSI 3 BUKOPUCTAHHAM Cy4acHWUX iHPOPMaLiNnHMX TEXHOMOTIN.

Matepianu Ta metoaum. MigcTaBoio Ans NpoBeAEHHST AOCHIMKEHHS Oynu KaTamMHECTUY-
Hi AaHi 157 @isnuHmMx ocib, ski npoxoaunu kombiHoBaHe nikyBaHHs OPLL3 y kniHiui
iHcTUTYTY 3 1993 no 2015 poku y NoBHOMY 06cA3i Ta perynsipHi CKpUMHIHIOBI OBCTEXEHHS
nicna noro 3aBeplueHHs. Ba3a gaHux, cdopmoBaHa AnA NPOBEAEHHSI AOCHIMXEHHS,
MicTUNa y MakcumarnbHO [OCTyMHOMY o06csi3i UMdpoBaHi MacuBM KaTaMHECTUYHUX
OaHux nanepoBux iCcTopii XxBopobu npo nepebir Ta Hacnigku 3axBOPIOBaHHS NaLieHTIB
i3 mepiogoM crnocTepexeHHsi, Wo nepesullyBaB 1 pik nicna cneuianbHOro nNikyBaHHS.
KinbkicTb noriyHnx 3anucie npo BigaaneHi Hacniakv y cpopmMoBaHin 6asi gaHux ctaHoBuna
463 oaMHUUI — OAMH 3anuc Ha OAMH BWA BigganeHoro Hacnigky KoxHoro 3 157 nauieHTis.
CratuctuyHy obpobKy AaHUX NMPOBOAMMM 3@ ABOMa HanpsiMKamu: MOPIBHSHHS 4acToTu
3ycTpivanbHocTi natonorin CBC go noyaTky nikyBaHHS Ta Ha BigdaneHux TepMiHax nicns
cneuianbHOro nikyBaHHS 1 BUSIBMIEHHS )akTopiB CTaTUCTUYHO 3HAYYLLOro BNAUBY Ha NOsiIBY
nartonorin CBC cepea xapakTepuUcTuK nikyBaHHs. [ns BUCYHEHHs rinoTe3 Ta ix nepesipku
BukopuctoByBanu naketn WizWhy (kateropis Data Mining) Ta nakeT nporpam 3aranbHoro
npusHadeHHs STATISTICA.

PesynbraTM Ta iX OOroBOpeHHA. AHamia [OCTynHUX [pkepen nitepatypu npo-
OEMOHCTPYBaB, Lo iCHye nuwe obmexeHa KinbkicTb pobiT, npuceaveHux ctaHy CBC
y xBopux Ha [PLL3. lpoTe komnnekcHWM aHani3 BigganeHux HacnigkiB nikyBaHHs
TaKMX NauiEHTIB BUSIBUB CYTTEBE CTAaTUCTUYHO 3HaYyLle NiABULLEHHS PiBHS 3axXBOpIOBaHb
opraHis CBC y nepiog 3,75—4,8 poku nicns cneuianbHOro nikyeaHHs. [lokasaHo, wWo
3aranbHa kinbkictb natonorin CBC 36inbwwunacs B 2,04 pa3n no BiOHOLIEHHIO [0
3axBoptoBaHocTi CBC nepeg nmoyaTkoMm creuianbHoOro nikyBaHHs. BikoBOi 3aneXHocCTi
Ui BiAMIHHOCTI He Manu: MefiaHa BiKy MauieHTiB 4O nikyBaHHs — 51 pik, nicns HbOro —
50 pokie. [JonaTtkoBo Gyno 3'sicoBaHO, O OcobnuBOi yBarM 3 ornsigy Ha BUHUKHEHHS
cevokaM’siHOi  XBOpPOOW nOTpebytoTb MNauieHT, B sKMX Ha (OHi ropmoHoTepanii
crnocTepiraloTbCa  eni3ogn AekoMneHcauii nicnsonepauiiHoro rinotupeo3dy Ha  oHi
npunomy o3mn L-TMpokcuHy, Wwo He nepesuilyBana 2,5 MKr/Kr.

OpuriHanbHi gocnigpKeHHs
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ABSTRACT

Background. Differentiated thyroid cancer (DTC) is the most common endocrine tumour.
Its prevalence varies from 1.0% to 2.2% of all malignant neoplasms. The standard
strategy of special treatment of DTC consists of surgery, radionuclide therapy and
hormone therapy being sequentially applied. Theoretically, each component of the
treatment process can cause adverse somatic consequences in future, the study of
which can help to prevent and correct them.

Purpose — to evaluate possible long-term effects of the treatment of differentiated
thyroid cancer in the form of the urinary system (US) pathologies on the basis of
follow-up data of long-term observation using sophisticated information technologies.
Materials and methods. The study was based on follow-up data of 157 individuals
who were undergoing combination treatment of DTC at the Institute clinic from 1993
to 2015, received it in full and underwent regular screening examinations after treatment.
The database created for the study contained, as much as possible, digitized arrays
of follow-up data of paper case-records on the disease and its consequences in patients
with a follow-up period exceeding 1 year after special treatment. The number of logical
records of long-term consequences in the generated database was 463 units — one record
for one type of long-term consequences of each of 157 patients. Statistical processing
of data was carried out in two ways: comparing the incidence of US pathologies before
treatment and at a long time after special treatment and identifying factors of statistically
significant influence on the occurrence of US pathologies among the treatment
peculiarities. WizWhy packages (Data Mining category) and the general purpose
software package STATISTICA were used to make hypotheses and test them.

Results and discussion. The analysis of the available references has shown that there
is only a limited number of papers dealing with the US status of DTC patients. However,
a comprehensive analysis of the long-term consequences of treatment of DTC patients
revealed a statistically significant increase of US disease cases within the period
of 3.75 — 4.8 years after special treatment. It was shown that the total number of US
pathologies was 2.04 times higher in comparison with US incidence before the oncet
of special treatment. These differences did not depend on age: the median for age
of patients before treatment was 51 years, after treatment — 50 years. Additionally,
it has been found that patients with or without episodes of postoperative hypothyroidism
decompensation with a dose of L-thyroxine not exceeding 2.5 pg/kg need special
attention due to the occurrence of urolithiasis.

The obtained dependences are quite predictable, since, firstly, it is known that thyroid
hormones affect kidney development and physiology, and secondly, the major percent
of ' in radioiodine therapy is excreted with the urine and deposited in the bladder,
that can result in a radio-induced carcinogenic effect.

Conclusions. Special treatment of DTC increases US pathologies more than twice.
The term of post-treatment pathologies is 2.5 (3.75 — 4.8) years. Patients who have
episodes of postoperative hypothyroidism during hormone therapy with a dose of
L-thyroxine not exceeding 2.5 pg / kg represent the high-risk group.

Vasyliev LYa, Radzishevska YeB, Savchenko AS, Kulinich HV, Solodovnikova OO. Assessing the influence of
special treatment of differentiated thyroid cancer on the urinary system long-term effects. Ukrainian journal of radiology
and oncology. 2021;29(3):22-30. DOI: https://doi.org/10.46879/ukroj.3.2021.22-30
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Ctatta € hparMeHTOM MMaHOBOI HayKOBO-4OCMIAHOI
po6otu [depxaBHOi yCTaHOBU «|HCTUTYT MeaunyHOI pagio-

Relationship with academic programs,
plans and themes

The paper is a fragment of the planned research
project «To evaluate risks of late oncological and somato-
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norii Ta oHkonorii im. C.M. Mpurop’eBa HauioHanbHOI aka-
nemii MmeguyHnx Hayk YkpaiHuy» «OUiHUTU pU3MKM NOsiBY
BifdaneHnx OHKOMOrMYHMX | COMaTOHEBPONOriYHUX Ha-
CnigKiB mnikyBaHHS paKy LUMTOBUAHOI 3ano3u ans obrpyH-
TYBaHHS KIiHIKO-METOAOMOrYHOro cynpoBogy creLianbHoi
Tepanii». Homep pepxaBHoi peecTpauii: 0118U001713,
npuknagHa, Tepmid BukoHaHHs: 01.01.2019 — 31.12.2021.
HaykoBuin KepiBHUK — FONOBHUI Nikap, KaHAUAAT MeAUYHUX
Hayk Bacunbes J1.4.

BCTYN

3rigHo 3i CBITOBOK CTaATUCTWKOW, AudbepeHuinoBaHuin
pak wuTonoAibHoi 3anosu (OPLL3) € HanbinbLw nowmpeHoo
NYXMUHOK EHAOKPUHHOI cucTemMu. Moro poanoscromke-
HIiCTb KonuBaeTbes y Mexax 1,0-2,2% Big ycix 3nosikicHnx
HoBOyTBOpPEeHb. KinbKiCTb yneplue BWUSIBMEHWX BUNaAKiB
3pOCTae MpPOTArOM OCTaHHIX TPbOX AECATUNiITb Ha BCiX
KOHTUHeHTax, Buknovarum Adpuky. OCTaHHE, MOXIUBO,
NoB’A3aHO 3 HeOCTaTHIM CTyNEeHeM BUSIBNIEHHS AaHOI naTo-
norii Ha i TepeHax. AndepeHuiiosanni PLL3 BBaxaeTbes
MATUM 33 NOLUMPEHICTIO 3aXBOPIOBaHHAM Ha pak Yy XiHOK,
a 'y feskux kpaiHax (Hanpuknag, ITanii) € HanbinbwWw YyacTum
pakoMm Yy XiHOK Bikom go 45 pokis. Jluwe y Aekinbkox
niBHiYHUX KpaiHax (Hopseriq, LLBeuis) piBeHb 3axBopioBa-
HocTi Ha [PLU3 nocTynoBo 3HMXKYETbCA | CTaHOBUTL
6nusbko 3,0 Bunagkis Ha 100 Tuc. xuTtenis [1].

Bigomo, Wo crtaHgapTHa TakTMKa cneuianbHOro mniky-
BaHHA [PLL3 cknapaetbca 3 NOCMNiQOBHOMO 3aCTOCYBaHHSA
XipypriyHOro BTpyYaHHsi, papioHyknigHoi Tepanii (PHT) i
ropmoHoTepanii. TeopeTuyHo, KOXHa naHka nikyBanbHOro
npouecy moxe Oyt iHiLiaTopom nosiBu B ManbyTHLOMY
HebaxkaHMX COMaTUYHUX HacnigkiB nikyBaHHs [2—4], cepen
SKUX HaWbinbll TMNOBMMM € Hacnigkm 3 BGOKy cepueBo-
CcyavHHoI cuctemun [5-8], xiHouoi ctatesoi cdepu [9, 10],
OMnopHoO-pyxoBoi  cuctemn [11-13], e€HAOKPUHHOI cucTe-
mu [14], opraHis 3opy [15,16].

3 nikyBanbHOI METOI BMKOPUCTOBYHOTb pajioakTuB-
Hun 3!l 3 nepiogom HaniBpo3nagy 8,05 fi6. *'l € amiwaHum
OeTa- Ta raMMa-BUNPOMIHIOBaYeM, WO [O03BOMSE NigBECTU
BENvKy pasoBy A03y BMNPOMIHIOBAHHA [0 MNaTOMNoriYHoro
ocepeaky 6e3 MOLIKOMKEHHA HaBKONULLHIX CTPYKTYp [17].
PapgioaktuBHui i3oton noagy-131 Hakonuuyetbcs, nepe-
BaXHO, Yy WmMTONOoAioHIn 3anosi (LL3) abo meTtactasax paky
uboro opraHa. KiHeTvka nornmHaHHs 3!l wmTonoaibHow
3ano3ot0 (o4O BBEOEHOI KiMbKOCTI) CTaHOBUTL, B cepef-
HbOMY, 2 roanHn — 14%, 4 rognHn — 19%, 24 roanHn — 27%.
Mpotarom pobwn 6nu3bko 60% npenapaTy BWBOAUTLCH
HUpKaMK i 4Yepes KULIEYHWK. 3HaYeHHS BEerUYMH Hakomu-
YEHHs | LWBWMAKOCTI BMBEAEHHSA npenapaty 3 oOpraHis
i TKaHWH 3anexartb Big MeTaboniamy HeopraHiyHoro
nopy-131 i TMPEOIAHNX FTOPMOHIB Yy HKX, 0B’EMY 3anuLLKO-
BOi TkaHuHu L3, dpyHkuioHansHoro crany L3, HasBHOCTI
mMertacTasiB, BiKy i cTaTi nmauieHta. Bigomo, wo nob6iyHi
edbekTn papioHyknigHOI Tepanii 3anexartb, Hacamnepen,
Big (i3MKO-XiMIYHMX XapaKTepuCTMK pagiodapmnpena-
paTy Ta A03u OnpoMmiHeHHsA. B pisHi poku B nitepatypi
JocrigHMKamMn ONMcaHO paHHi YCKNagHEHHsA pagionopo-
Tepanii (PT) Taki, Ak 3aranbHnii iIHTOKCUKALIAHWIA CUHAPOM,
cianoageHiT, racTpuT, KiCTKOBOMO3KOBa Aenpecisi (remaTtono-
riYHiyCKnagHeHHA—aHeMiq, NenKoneHis, TPoMOoUUTONEHiIS),
LUMCTMT, NYNbMOHIT, AMCMEHOpPEes, ameHopes, acnepMoreHis,
HabpsIK roNOBHOMO Ta CMMHHOIO MO3KY, FrinonapaTnpeos.

MMi3Hi 1 BigaaneHi (ki po3smHynucsa vepes 100 i Ginb-
we Ai6) edekTn pagionogoTepanii BUBYEHI HEAOCTATHBO,

neurological effects of the treatment of thyroid cancer for
the substantiation of clinical and methodological support
of special therapy», performed at State Organization
«Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine».
State registration No: 0118U001713, applied, period for
performance: 01.01.2019 — 31.12.2021. Led by Chief
Physician, Candidate of Medical Sciences, L.Ya. Vasyliev.

INTRODUCTION

According to world statistics, differentiated thyroid
cancer (DTC) is the most common endocrine tumor.
Its prevalence varies from 1.0% to 2.2% of all malignant
neoplasms. The number of new cases has been rising
over the past three decades on all continents except Africa.
The latter may be due to the insufficient degree of
detection of this pathology in its territory. DTC is considered
to be the fifth most common cancer in women, and,
in some countries (such as ltaly), DTC is the most
common cancer in women aged less than 45 years. Only in
a few northern countries (Norway, Sweden), DTC
incidence is gradually declining and is about 3.0 cases
per 100 thousand inhabitants [1].

The standard strategy of special treatment of DTC is
known to consist of surgery, radionuclide therapy (RNT) and
hormone therapy being sequentially applied. Theoretically,
each component of the treatment process can cause
adverse somatic consequences in future [2—4], among
which the most typical ones affect the cardio-vascular
system [5, 8], female genital area [9, 10], musculoskeletal
system [11, 13], endocrine system [14], visual organs [15, 16].

Radioactive *'| with a half-life of 8.05 days is used for
therapeutic purposes. ™'l is a mixed beta and gamma
emitter that makes it possible to apply a large single dose
of radiation on the pathological focus without damaging
the surrounding structures [17]. The radioactive isotope
iodine-131 accumulates mainly in the thyroid gland or
thyroid cancer metastases. The absorption kinetics of
iodine-131 by the thyroid gland (relative to the administered
amount) is, on average, in 2 hours — 14%, in 4 hours — 19%,
in 24 hours — 27%. During the day about 60% of the drug
is excreted by the kidneys and intestines. The values of
accumulation and rate of excretion of the drug from organs
and tissues depend on the metabolism of inorganic
iodine-131 and thyroid hormones in them, the volume
of residual thyroid tissue, functional status of the thyroid
gland, the presence of metastases, age and sex of the
patient. It is known that the side effects of radioactive iodine
therapy depend primarily on the physicochemical properties
of the radiopharmaceutical and the radiation dose. Over the
years, early RIT (radioiodine therapy) complications such
as general intoxication syndrome, sialadenitis, gastritis,
bone marrow depression (hematological complications like
anemia, leukopenia, thrombocytopenia), cystitis, pulmo-
nitis, dysmenorrhea, dysmenorrhea, amenorrhea, aspermo-
genesis, cerebral and spinal cord swelling, hypoparathyroi-
dism were being described by researchers in literature.

Late and long-term effects (developed in 100 days or
more) of radioiodine therapy have not been studied enough,
however there are data regarding radiation salivary gland
fibrosis, radiation pulmonary fibrosis, leukemia, hepato-
cellular carcinoma, salivary gland cancer, breast cancer
occurring in patients.
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npoTe HaKoMUYeHO AaHi MPO BUHMKHEHHS Yy XBOPMX Npo-
MeHeBoro ibpo3sy CnmHHMX 3ano3, npoMeHeBoro ibposy
nereHb, NENKO3iB, renaToLentonapHOro paky, paky CrMHHUX
3arnos, paky rpygHoi 3anosu.

Ha doHi akTMBHOro 0GroBOpPEHHsI OnMcaHWX BULLE
yCKagHeHb icHye oOMexeHa KinbkicTb pobiT, MpucBAYeHnX
cTaHy cevoBuginsHoi cuctemn (CBC) y xBopux Ha OPLL3.

Hanpuknaa, pesynstatv pgocnigkeHHs [18] wogo
YHKUIT HUPOK Y TakuX NauieHTiB NPOAEMOHCTPYBanu 3HU-
KEHHs 3aranbHoi yHKLii HUpok nicna PUT. 3Mminn Bus-
BMITUCA MOMIpHO cTabinbHOro xapakrepy i Oynu noe’s3aHi
SK 3 riNOTUPEO30M, Tak i 3 pagiauinHum bakTopom.

Po6oTty [19] npnucBAYEHO BMBYEHHIO LIMCTUTIB, yCKnaa-
HeHux PUT. ABTOpPU TBEPASATb, OCKIfIbKM OCHOBHUW LUASX
knipeHcy ¥l npoxoauTb Yepes HUPKU Ta CEYOBUIA MiXyp,
HaKOMMYEHHA Cedi, fka MICTUTb pagionon, MNOTEeHUiINMHO
MOX€e CMPUYMHUTU 3anarneHHs B LLbOMY OpraHi.

OpHak pesynbratv Halwux [OoChigXeHb, OTPUMaHUX
nig Yyac BUKOHAHHS HaykoBO-4OCNiAHOI poboTn «OuiHWTK
pV3UKN MOSBU BiaAaneHux OHKOSOriYHMX i COMaTOHEeBpO-
NOriYHNX HacnigkiB nikyBaHHS paky WMTOMOAIGHOT 3anosu
ONnsi oGrpyHTYBaHHS KIiHIKO-METOAO0MOrYHOIo CynpoBoay
creujanbHOI Tepanii» cBigYaTb MNPO AOCUTb  BiAYYTHY
YacToTy 3yCTpivanbHOCTI Liel naTonorii.

[ocnigXeHHs OUiHKM  PU3NKYy COMAaTOHEBPOSIONYHUX
HacnigkiB (OPCH) rpyHTyeTbCA Ha BUKOPUCTaHHI TEXHOMOTT
Data Mining Ta ctaTMCTMYHOro aHarnisy no BiAHOLUEHHO
0O UMdppoBaHMX MacuBIiB KaTaMHECTU4YHOI iHopmauil
nanepoBux iCTOpii XBOpPOOW AONs BUSBMEHHSA paHiwe
HEBIJOMWX HETPMBIANBHUX AaHWUX, AOCTYMHUX i NPaKTUYHO
KOPUCHUX, HEOBXIOHMX ANSA NPUAHATTS pilleHb Y MeanUMHI.

[epxaBHa yctaHoBa «lHCTUTYT MeawuHol pagionorii
Ta oHkonorii iM. C.MN. Mpurop’eBa HauioHanbHoOi akagemii
MeanYHUX Hayk YKpaiHu» € ofdHieto 3 NpoBigHNX B YKpaiHi
3 nikyBaHHA naTonorii wwuTonodibHoi 3ano3n i mMae B
CBOEMY PO3MNOPSAIKEHHI BEMMKMIA apXiB nanepoBux icTopin
XBOpobwu, sKi iHOekcyBanuca y cnyx0osin 6asi gaHux,
nounHatroum 3 1992 p. daktnyHo, gocnimkeHHss OPCH 6yno
CNpsiMOBaHe Ha BUSIBMIEHHS MPUXOBaHUX 3HaHb 3 iCTOPIN
xBopobu nauieHTiB 3 OPLU3 i3 BUMKOPUCTAHHAM Cy4acHMX
iHdbopMaUiiHMX TexHOMori, a poboTa, Lo MPOMNOHYETLCS,
€ (hparMeHTOM LibOro AOCHimKeHHS 3 ornsagy Ha ctaH CBC.

MeTa po6oTK — OUIHUTU MOXNUBI BigaaneHi edekTn
nikyBanHsa OPLW3 y surnsaai natonoriv CBC Ha nigcTasi
KaTaMHECTUYHMX [aHWX TPUBANoOro CrNOCTEPEXEHHSA 3
BUKOPUCTAHHAM CydacHUX iHpOpMaLinHUX TEXHOSOTIN.

MATEPIANIX TA METOAU OOCHNIAXEHHA

MigcTraBoto Ans NpoBeAeHHs AochiaxXeHHs Oynu kaTtam-
HeCTUYHi gaHi 157 isnyHux ocib, ski npoxoamnm Komoi-
HoBaHe nikyBaHHA OPLU3 y kninidi iHcTuTyTy 3 1993 no
2015 poku, oTpumanu 1oro y noBHomy obcssi Ta Gpanu
yyacTb Yy PEerynspHuUX CKPUHIHIOBUX OOCTEXEHHsIX nicns
3aBEpLUEHHSI NiKyBaHHS.

basa paHux, ccopmoBaHa Ansi NpoBeAEHHs Aocnia-
»eHHst OPCH, micTuna Taki xapakTepuCTUKN XBOPUX: CTaTb
XBOPOro, MOro Bik HA MOMEHT BCTaHOBMEHHS AiarHo3y i Ha
MOMEHT MOsABWU BigganeHux Hacnigkis, cTafis OCHOBHOIO
3aXBOPIOBAHHS, FCTONOrMYHA CTPYKTYpa NyXJIMHWU, CYMyTHI
3axBOPOBaHHSA, LUKIOMBI 3BUYKKM, CNAOKOBICTb, AaHi NiHEKO-
noriyHoro aHamHesy, xapaktepuctuka PUT Ta ropmoHo-
Tepanii Ha Bcix etanax nicnst PUT oo octaHHboro MOMEHTY
cnoctepexeHHsl (cynpecuBHa (CI'T), 3amicHa (3IT)), cTy-
niHb KOMMeHcaLii nicnsionepawiiHoro rinoTMpeo3y (KOMNeH-

In the setting of active discussion of the complications
described above, there is a limited number of papers
dealing with the state of the urinary system (SUS) in DTC
patients. For example, the results of the study [18] on
renal function in DTC patients showed a decrease in
overall renal function after RIT. The changes were
moderately steady and were associated with both hypo-
thyroidism and radiation.

The paper [19] is devoted to studying cystitis as a RIT
complication. The authors suggest that because the major
clearance pathway of 131l is through the kidneys and
bladder, the accumulation of radioiodine-containing urine
can potentially cause inflammation in this organ.

However, the results of our research, obtained within
the scope of the research work «To evaluate risks of late
oncological and somato-neurological effects of the treat-
ment of thyroid cancer for the substantiation of clinical
and methodological support of special therapy», indicate
significant frequency of this pathology.

Studying the assessment of somatic neurological
consequence risk is based on using Data Mining techno-
logy and statistical analysis in relation to digitized arrays
of follow-up information on paper case records to identify
previously unknown non-trivial «raw data», available and
practically useful for decision-making in medicine.

State Organization «Grigoriev Institute for Medical
Radiology and Oncology of the National Academy of
Medical Sciences of Ukraine» is one of the leading insti-
tutions in Ukraine specializing in the treatment thyroid
pathologies and has a large archive of paper case records,
which have been indexing in the official database since
1992. In fact, studying the assessment of somatic neuro-
logical consequence risk was aimed at uncovering hidden
knowledge in the case records of DTC by means of
modern information technology, and the paper is a fragment
of studying the urinary system status.

Purpose — to evaluate possible long-term effects of
the treatment of differentiated thyroid cancer in the form
of the urinary system (US) pathologies on the basis of
follow-up data of long-term observation using sophisticated
information technologies.

MATERIALS AND METHODS

The study was based on follow-up data of 157 indivi-
duals who were undergoing combination treatment of
DTC at the Institute clinic from 1993 to 2015, received
it in full and underwent regular screening examinations
after treatment.

The database formed for studying the assessment
of somatic neurological consequence risk contained the
following patient data: sex, his age at the time of diagnosis
and at the time of distant consequences, stage of the
underlying disease, histological structure of the tumor,
comorbidities, bad habits, heredity, gynecological history,
detailed characteristics of RIT, characteristics of hormone
therapy at all stages after RIT until the last moment of
observation (hormone-suppressive therapy (HST), hormone-
replacement therapy (HRT)), the degree of compensation
of postoperative hypothyroidism (compensated, uncom-
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coBaHui, HekomneHcoBaHui (HIM)). CTyniHb komneHcauii
OLliHIOBanN® Ha nigctaBi AWMHaMIKW NMOKa3HWKIB TMPEOoTpOon-
Horo ropMoHy (TTI) i 03K TUPOKCKHY.

3a reHaepHO 03HaKoo rpyna cknaganacs 3 27 4yono-
BikiB (17,2%) Ta 130 iHok (82,8%) Bikom 13 — 76 pokis
(vepiaHa — 48 pokiB). Crapgii 3axBoploBaHHA XxapakTe-
pu3yBanucs Takum ynHom: T1bNOMO — 62 (39,5%) ocobu,
T2NOMO - 57 (36,3%), T1-3NO-1aM0 — 24 (15,3%),
T1-4N0-1a,6M0 — 14 (9%) nauieHTiB.

lcTtonoriyHo y 126 (80,3%) oci6 6yno giarHoctoBaHO
naninapHui pak i y 25 (16%) — conikynapHui, 6 nauieH-
TiB (3,7%) — naninapHo-onikynapHUiA pak. IHBasilo B
kancyny L3 6yno BusieneHo y 38 nauieHTiB (24,2%).

Y nopanbliomy BUKNageHi BUOGIPKOBI XapaKTepUCTUKM
nogatoTeca y Burmagi Me (LQ; UQ), ne Me — megiaHa,
LQ — HmxHg kBapTinb, UQ — BepxHs KBapTinb.

CymapHa nikyBanbHa akTUBHICTb npenapaty 'l B
pocnigkysanbeHin rpyni ctaHosuna 4440 (3050; 7400) MBk
i3 KinbkicTio kypciB 4 (2; 6), 3aranbHOK TPUBAnICTIO
20 (7; 55) wmic., TpuBanicTio Mmix kypcamu 6(5; 6) wmic.
Tpusanicte 3I'T crtaHoBuna 10 (1; 16,5) mic. npu Aoa3i
ropmoHy Ha 1 kr macwu Tina 2,6 (1,25; 3) MKr/kr i piBHEM
TTr 1,66 (1,47; 2,1) MMO/n. Tpusanicte CI'T cTtaHoBuna
6,7 (2; 14) mic. npu po3i ropMoHy Ha 1 kr macu Tina
2,5 (2,04; 2,34) mkr/kr i piHem TTTI" 0,29 (0,15; 0,5) MMO/n.
Tpusanicte HIN ctaHoBuna 10,3 (3,3; 14,5) mic. npu Ao3i
ropmoHy Ha 1 kr macu Tina 2,34 (1,9; 2,9) Mkr/kr i piBHEM
TTI 25,8 (16,19; 33,2) MMO/n.

KinbkicTb noriyHmMx 3anucis npo BigganeHi Hacnigku
y cdopmoBaHii 6asi gaHux ctaHoBuna 463 oguHuui —
OOMH 3anvc Ha OavH BWUZA BiO4aneHoro Hacriky KOXXHOro
3i 157 naujieHTiB.

CratuctnyHy obpobKy AaHUX JOCNISKEHHS NPOBOAUNN
3a ABOMa HanpsiMKaMu: MOPIBHSHHS 4acToOTW 3ycTpiyarb-
HocTi natonorin CBC go novyatky nikyBaHHA Ta Ha Bigaane-
HUX TepMiHax nicns NpoBefeHOoro cnewjianbHOro NikyBaHHA
M BUABMEHHSA (DaAKTOPIB CTATUCTUYHO 3HAYYLLOro BMMMBY
Ha nosey natonorin CBC cepen xapakTepucTuk nikyBaHHs.

[na BUCYHEHHs1 rinoTe3 Ta X NepeBipkM BUKOPUCTO-
ByBanu naketn WizWhy (kateropis Data Mining) Ta naket
nporpam 3aranbHoro npusHadeHHs STATISTICA (License
Number: 139-956-866). 3actocoByBanu HenapameT-
pyYHi MeToau — KpuTepin «xi» — kBagpart [ipcoHa (KXIT)
i kpuTepin ManHa—YiTHi (KMY)

PE3YNbTATU TA IX OBFOBOPEHHS

Matonorii CBC, wo BMBYanucs y AOCRIAXEHHI, Knacu-
dikyBanu 3a HanpsMkamu: 3ananbHi 3axsBoptoBaHHA (33),
ceyokaMm’'siHa xBopoba (CKX) Ta kicta Hupkn (KH). Yactotu
iX NosiBM AK CynyTHIX MaTonorin Ha nodvatky niKyBaHHS
craHoBunu: 33 — 39 Bunagkie, CKX — 13 Bunagkis,
KH — 3 Bunagku. [licna npoBedeHHs cnedianb-
HOro NikyBaHHS 3aranbHa Kinekicte natonorin CBC 36inbLwum-
nacs B 2,04 pasu.

3okpema, 3aranbHa KinbkicTb Bunagkis 33 nigBuLLm-
nacs Ha 28 Ta gocsarna pisHa 14,5 npotu 8,4% Ha noyatky
nikyBaHHa (KX, p=0,0001). Kinekicte Bunagkis CKX
3pocna Ha 15 Ta pocarna piBHa 6,1 npotn 2,8% Ha
novatky nikysaHHa (KX, p < 0,01). KinbkicTb Bunagkis
KH 36inbwunaca Ha 9, T106TO nNigBuwmnaca 3 0,7
0o 2,6 % (KX, p < 0,01). ¥ 2 nauieHTiB BUABUNN XPO-
HiYHY HUPKOBY HedoCTaTHICTb (puc. 1).

BikoBoi 3anexHocCTi BUABMEHI pO3BiKHOCTI He Manw,
nepeBaxHa OGinbliCTb NauieHTiB A0 MiKyBaHHS Ta mnicng
Hboro Gynu Bikom Big 46 go 55 pokiB, megiaHa 51 pik,

pensated (UH)). The degree of compensation was
assessed on the basis of the changes of measures of
thyroid-stimulating hormone (TSH) and thyroxine dose.

The group consisted of 27 men (17.2%) and 130 women
(82.8%) aged 13 — 76 years (median — 48 years). Stages
of the disease were characterized as follows: T1bNOMO 62
(39.5%), T2NOMO 57 (36.3%), T1-3NO-1aM0 24 (15.3%);
T1-4 NO-1a, bM0-14 (9%) patients.

Histologically, 126 (80.3%) patients were diagnosed
with papillary cancer and 25 patients (16%) with follicular
cancer, and 6 patients (3.7%) with papillary follicular
cancer. Invasion of the thyroid capsule was detected in
38 patients (24.2%).

Further, the sample characteristics are presented in
the form of Me (LQ; UQ), where Me is the median, LQ is
the lower quartile, and UQ is the upper quartile.

The total therapeutic activity of 131l in the study group
was 4440 (3050; 7400) MBq with the number of courses
4 (2; 6), the total duration of 20 (7; 55) months, the duration
between courses of 6 (5; 6) months. The duration of
HRT was 10 (1; 16.5) months at a dose of hormone
per 1 kg of body weight 2.6 (1.25; 3) pug/kg and TSH level
1.66 (1.47; 2.1) mlU/I. The duration of SHT was 6.7 (2; 14)
months at a dose of hormone per 1 kg of body weight
2.5(2.04;2.34)ug/kgandaTSHIevel 0f0.29 (0.15;0.5) mIU/I.
The duration of hormone deficiency (HD) was 10.3 (3.3; 14.5)
months at a dose of hormone per 1 kg of body weight
2.34(1.9; 2.9) yg/kg and TSH level 25.8 (16.19; 33.2) mIUI/I.

The number of logical records of long-term consequen-
ces in the generated database was 463 units — one record
for one type of long-term effect of each of 157 patients.

Statistical processing of the study data was carried out
in two ways: comparing the incidence of US pathologies
before treatment and at a long time after special treatment
and identifying factors of statistically significant influence
on the occurrence of US pathologies among the treatment
characteristics.

WizWhy packages (Data Mining category) and the
general purpose software package STATISTICA (License
Number: 139-956-866) were used to make hypotheses
and test them. Nonparametric methods were used
such as Pearson’s chi-square test and the Mann-Whitney
test (MWT).

RESULTS AND DISCUSSION

The urinary system pathologies under study were classi-
fied into the following areas: inflammatory diseases (ID),
urolithiasis and renal cysts (RC). The frequencies of
appearance of those as concomitant pathologies at the
beginning of treatment were: ID — 39 cases, urolithiasis —
13 cases, RC — 3 cases. After special treatment, the total
number of urolithiasis pathologies was 2.04 times increased.

In particular, the total number of ID cases increased by
28 cases and reached the level of 14.5% vs 8.4% at the
beginning of treatment (Pearson’s chi-square test,
p = 0.0001). The number of cases of urolithiasis increased
by 15 cases and reached the level of 6.1% vs 2.8% at the
beginning of treatment (Pearson’s chi-square test, p <0.01).
The number RC cases increased by 9 cases and increased
from 0.7% to 2.6% (Pearson’s chi-square test, p <0.01).
Two patients developed chronic renal failure (Fig. 1).

There were no age-related differences, the vast majority
of patients before and after treatment belonged to the
age range from 46 to 55 years, the median age of patients
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y rpyni xBopux nicng nikysaHHA — 50 pokiB. MepgianbHe
3Ha4YeHHs TepMiHy nosiIBU MicnamnikyBanbHUX MaTomnorin
CBC craHoBwuno 2,5 poku 3 IP = 3,75 — 4,8 poku.

CratuctnyHo 3Hauvywi BigmiHHocTi (KMY, p=0,0141)
MK XapaKTepucTMkammn npoBeAeHOro MiKkyBaHHS Yy MauieH-
TiB 3 NaTonoriel cev4oBuAiNbLHOI cnuctemn Ta 6e3 Hei Byrno
BMSIBMEHO MO BigHoLWweHH0 Ao CKX 3a xapaktepuctukamu
[o3u L-tupokcuHy Ha tni HI™ (puc. 2).

before treatment was 51 years, in the group of patients
after treatment — 50 years. The medial value of the term of
appearance of post-treatment US pathologies was 2.5 years
with interquartile range IR = 3.75 — 4.8 years.

Statistically significant differences (MWT, p = 0.0141)
between the features of the treating patients with urinary
system pathology and without it were revealed in relation
to urolithiasis according to characteristics of the dose of
L-thyroxine on the background of HD (Figure 2).

W [0 AikyBaHHA MicAs AikyBaHHA
Before treatment After treatment
14,5%
16,0% .
//J
6,1%
2,8% 2,6%
0,7% '
33 {p<0,01} CHX (p<0,01) KH (p=0,01}

Puc. 1. MopiBHanbHI giarpamu kinebkocTi natonorii CBC fo noyatky nikyBaHHSA Ta nicnsi NpoBeAeHHs cnewianbHoro NikyBaHHSA
Fig. 1. Comparative diagrams of the number of US pathologies before treatment and after special treatment
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Fig. 2. The dose of hormones per 1 kg of body weight in patients with HD during hormone therapy

Ak moxHa 6aunTh, y nauieHTiB i3 CKX 3Ha4eHHs 0o3un
L-TpokcnHy cTtaHoBuno 2,3 (1,7-2,4) MKr/kr, y nauieHTiB
6e3 natonorii — 3,6 (2,6—4,3) MKr/Kr.

36inbLueHHs YacToTu ycknagHeHs 3 6oky CBC y xBopux
Ha OPLL3 Ha BigmaneHux TepMiHax nicns npoBedeHOoro
creujianbHOro nikyBaHHA € A0BOMi NPOrHO30BaHUM, OCKiflbKU
BiJOMUM € haKT, L0 BNANB TUPEOIAHNX FOPMOHIB Ha HUPKK

As was obvious, in patients with urolithiasis, the dose
of L-thyroxine was 2.3 (1.7-2.4) pg/kg, in patients without
pathology — 3.6 (2.6—4.3) pg/kg.

The increase in the incidence of US complications
in patients with long-term DTC after special treatment is
quite predictable, since thyroid hormones are known to
affect the kidneys and thus provide regulation of electro-
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3abe3neuye perynauito enekTporniTHOro obMmiHy i NigTPUMKY
CYOVHHOTO TOHYCY, LU0 B KiHLLEBOMY MiACYMKY NPU3BOAUTL 0
36inbLUEHHS LIBUAKOCTi KDOBOTOKY, LUBUAKOCTI KIy6OYKOBOI
dinetpadii (LWK®) i giypesy. MNpu rinotupeosi B HuMpkax
BioOyBalTbCA 3HayHi yHKUiOHANbHI 3MiHW: MOPYLUEHHS
npoueciB ekckpeLii i peabcopbuii, 3MmiHa CyaUHHOTO TOHYCY,
CYNPOBOMKYHOTLCS 3HVKEHHAM LLKD i uBnakocTi HMpKoBoro
KPOBOTOKY. HasiBHi BiZOMOCTi Npo B3aEMO3B’s130K (pyHKL,iO-
HanbHOro CTaHy LUMTOMNOAIOHOI 3ano3u, 3okpema ii rinep-
dbyHKUii, | poBOTU HMPOK MOKW Lie He [alTb LINKOBUTOrO
YSBMEHHSA LWOoAO0 MNPOrHo3y YyHKUiOHanbHOI aKTUBHOCTI
CEYOBUINbHOI CUCTEMM B YMOBaX TPUBANOro TMPEOTOKCH-
kody. [laHi nitepatypu npo 4acToTy, XapakTep MopyLUEHb
YHKUIT HAPOK Yy XBOPUX 3 TUPEOTOKCMKO30M HEUYUCIIEHHI
1 cynepeynuei, BUBYEHI HEOOCTATHLO.

Kpim Toro, BinoMum € dakT BnnvBy PUT Ha opranu
CEeYOBUAINbHOI cUcTeMU. Tak, piBEHb 3aXBOPIOBaHb Ha pak
CEYOBOro Mixypa, 3a NMPOrHO3HWMMK pO3paxyHKamu, MoXxe
3pocTaTtui B 6 pasiB, y MOPIBHSHI i3 3aranbHO0 NONynsuieto,
3a paxyHOK NpuWNyLLEeHHS pagioiHOyKOBaHOro KaHuepo-
reHHoro edekty "', ocobnmMBo Npu KyMynsTUBHIA [03i
1000 mKi (37 'Bk), oTpUMaHOi 3a KOPOTKMIA MPOMIKOK Yacy.
[o Toro X, naTeHTHWIA nepiog PO3BUTKY paKky CEYOBOro
Mixypa gopisHioe 15-20 pokis [17].

TakMM YMHOM, HE MOXKHA BUKITHOYATW HEraTUBHWUIA BNNMB
KOMMOHEHTIB CreLjanbHOro nikyBaHHSA paky LMTOonoaioHoi
3ano3un Ha pyHKLUii HUPOK Ta BUHUKHEHHS natororin CBC.

[locuTb NPOrHO30BaHOK € TaKOX 3aNeXHIiCTb MK nos-
Boto CKX 1a fo30to L-TMpOKCUHY y nauieHTiB 3 enisogamu HI
nig Yac ropMoHanbHOro NiKyBaHHS: 3HMKEHHSI 0OMiIHHMX NPo-
LeciB y nauieHTiB 3 4EKOMMNEHCOBaHUM FiNOTMPEO30M NpU3-
BOOWTb [0 3aCTOH0 Cevi, Lo MoXe NpoBoKyBaTh nosiBsy CKX.

BuknageHe BuLLe [O3BONSAE KOHCTATyBaTH, LLO OOrpyH-
TOBaHWM €fleMeHTOM MIiCAANiKyBanbHOro CKPUHIHIY NauieH-
TiB, SIKi npoxoamnu cneuianbHe nikysanHa JPLU3, mae 6yTu
060B’s3koBe BcebiyHe 0OCTEXEHHSA CTaHy OpraHiB ce4oBU-
AinbHoi cuctemu. Ocobnmeoi yBaru noTpebyoTb NauieHTw,
B SIKMX YNPOAOBX ropMoHoTEpanii MaloTb MicLie enisoan Ae-
KoMMeHcauii nicnsgonepauinHoro rinoTupeosy Ha goHi npu-
NoMy 103n L-TMpOKCHHY, LLO He nepeBuLLyBana 2,5 MKI/KT.

BUCHOBKHU

CneuianbHe nikyBaHHA xBopux Ha OPLU3 npussognTtb
0o 36inbweHHa natonorin CBC 6inbl HiX yaBivi. TepMiH
BVMHWKHEHHSI  MICNAMiKyBanbHUX MaToforii  CTaHOBUTb
2,5 (3,75 4,8) poku. [pynow nigBMLLEHOrO pPU3NKY
BM3HaHI MauieHTn, y Akux nig Yac ropmoHoTepanii MarTb
Micue enisogn AekoMneHcadii nicrsonepauinHoro rinoTu-
peo3y Ha (OHi MpuinomMy [03UM L-TMPOKCKMHY, WO He
nepesuLLye 2,5 MKr/Kr.
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lyte metabolism and maintenance of vascular tone,
which ultimately leads to increased blood flow rate,
glomerular filtration rate (GFR) and diuresis. In case of
hypothyroidism, there are considerable functional changes
in the kidneys: disturbances in excretion and reabsorption
processes, vascular tone changes accompanied by
decreased GFR and speed of the renal blood flow.
The available information on the relationship between
the functional state of the thyroid gland, in particular its
hyperfunction, and renal function do not yet give a complete
idea of the prognosis of the functional activity of the
urinary system under long-term thyrotoxicosis. Literature
data on the frequency and nature of renal dysfunction
in patients with thyrotoxicosis are few and contradictory,
insufficiently studied.

In addition, it is known that RIT affects the US organs.
Thus, bladder cancer is predicted to increase 6-fold
compared to the general population, due to the supposed
radio-induced carcinogenic effect of 3'l, especially at
a cumulative dose of 1000 mCi (37 GBq) obtained in
a short period of time. The latent period of bladder cancer
is 15—-20 years [17].

Thus, the influence of special treatment components of
thyroid cancer on renal function and the occurrence of US
pathologies should not be ruled out.

The relationship between the occurrence of urolithia-
sis and the dose of L-thyroxine in patients with episodes
of HD during hormonal treatment is also quite predictable:
a decrease in metabolic processes in patients with decom-
pensated hypothyroidism leads to urinary stagnation, which
can provoke the occurrence of urolithiasis.

The foregoing allows us to state that a reasonable
element of post-treatment screening of patients who
have undergone special treatment for thyroid disease
should be a mandatory comprehensive study of the US.
Particular attention should be paid to patients with episo-
des of decompensation of postoperative hypothyroidism
associated with hormone therapy at a dose of L-thyroxine
not exceeding 2.5 pg/kg.

CONCLUSIONS

Special treatment of DTC increases US pathologies
more than twice. The term of post-treatment pathologies
is 2.5 (3.75 — 4.8) years. Patients who have episodes
of postoperative hypothyroidism during hormone therapy
with a dose of L-thyroxine not exceeding 2.5 ug/kg
represent the high-risk group.
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Prospects for further research

The conclusions presented in the paper are not final and need
further research. It is essential to continue further study and
analysis of the long-term results of combined treatment of diffe-
rentiated thyroid cancer.

It is possible to make adjustments to the standards of treatment
and post-treatment monitoring of patients with differentiated
thyroid cancer.
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