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PE3IOME

AxTtyanbHicTh. CydacHUA MCHEDKMEHT JIIKYBaHHS HOJOHETaTUBHIX METa-
cTa3iB mudepeHIiioBaHoro paky murornomionoi 3amos3n (JPI3) mae cBoi
0COOIMBOCTI. 32 OCTaHHI POKH B YKpaiHi 3apeecTpoBaHi Ta TOYai BUKOPHC-
TOBYBAaTUCh Y JIiKyBaHHI pedpakrepaux ¢opm JIPII3 inriditopn THpO3WH-
KiHa3u (copadeniO, cyHiTuni0). [IpoTe nuIIe B MOOANHOKHX JIOCHIKEHHSIX
BUBYAIIUCH IUTOJIOTIYHI aCHEKTH Yy NPOTHO3YBaHHI pajioi0f0pe3nCTeHT-
HOCTI MANUIIPHOTO PaKy IIUTOMOIIOHOT 3a103H, PO3POOIISABCS PATiOHYKITi]I-
HUH MOHITOPUHI Ta JIarHOCTHYHWH aJITOPUTM JUISl BUSIBJICHHS PELM/IMBIB
i MeTacrasiB y XBopHX 3 HooHerarnBaumu opmamu JIPIL3.

VY Tol e yac, HayKOBO-KJIIHIYHI aCTIeKTH JIIKYBaHHS pa/lioH010pE3UCTEHT-
HOTO H(EPeHIIIHOBAHOTO paKy IIMTOMOMIOHOT 3aJI03U B YKPATHCHKil OH-
KOJIOTii Ta Paionorii MpaKTUIHO HE TOCIiIKYIOTCS.

TakuM 9MHOM, CTaH MPOOJIEMH JIIKyBaHHS Ta IMiCIATEPAIEBTHYHOTO MOHI-
TOPHUHTY Tali€HTIB i3 HomoHeraruBHUMHU Gopmamu JPII[3, Ha manmii gac
3QIUIIAETBCSA HENOCTaTHHO BUBYCHUM Ta MOTPEOye IMOMANBIIOI HAyKOBO-
KITIIHIYHOI pO3pOOKH.

Meta po6oTu — po3poOHTH cIoci0 JiKyBaHHS HOJOHETaTHBHUX METacTa-
31B A epeHIiHOBAaHOTO PaKy IUTONOAI0HOT 3aJ103H.

Marepiaan i metoau. IIponikoBaHo 38 XBOpHX i3 HOJOHEraTUBHUMH Me-
tacrazamu JIPIII3, i3 stkux y 10 e(eKTHBHICTH JIIKYBaHHS OLIHIOBAJIACH
3 moriomororo ciaTHrpadii Beworo tima (CBT) 3 “Te-MIBI, y 10 — 3 #™Tc-
DMCA. V¥ 10 xBopux Oe3nocepeHi pe3y/ibraTy JIiKyBaHHS 1HTi0ITOpaMu TH-
PO3MHKiHA3W OmiHIoBaauCh 3a gormomoror ITET 3 'F-®JII. 8 maiieHTiB
CKJIAJIN TPYIY, V SIKilf BIIMIiYalI0Ch ypaXKeHHs KICTOK 1 JIIKYBaHHS 3iHCHIO-
BaJIOCH 32 JIOTIOMOTOI0 PaIiOHYKJIITHOI Ta JUCTAHIIIHOI IPOMEHEBOI Tepartii.
CepenHili BiK MarmieHTiB KomuBaBcs Bix 43 no 76 pokis, meniana — 57,8 + 3.9.
I3 Hux XiHOK — 24, YomnoBikiB — 14. [TaToricToNori4HO ManiIsIpHA pak miar-
HOCcTOBaHO y 31, domikymsapauit — y 5, naniisipHo-domikyspanii — y 2. Jlo-
CIIDKEHHSI TIPOBOAMJIMCH 13 BHKOPHUCTaHHSM TaKMX TEXHIYHHMX 3acO0iB —
JIBOXJIETEKTOpHOI ramma-kamepu Qipmu «Mediso» (YropumHa) Ta ogHO(O-
TOHHOTO emiciiiHoro koM torepHoro Tomorpada (ODPEKT) «E. CAM 180»
¢dipmu «Siemens» (OPH). I[IET/KT npoBoxunmcst Ha KOMOIHOBaHOMY TOMO-
rpadi «Biograph-64-TruePoint-Siemens» (Himequnna), 3risiHO 3 pexomMeH/a-
1istMH €BPOIICHCHKOT acoIiallil SIIEPHUX MEIUKIB.
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Pe3yabratn Ta ix obroBopenHs. [lo modarky Tepamii 10 XxBOpuM
3 JIPII3 6yna mposemena CBT 3 *““Tc-MIBI Ta moBTOpHE JOCTIKEHHS
Yyepes TPU MICHIIl 3 METOIO OIIHKN €(eKTUBHOCTI JTIKYBaHHS.

[Ticnst mpoBeneHHS MiarHOCTHYHOTO OOCTE)KEHHS TMallieHTaM Oyna MmpH-
3HaUCHA TapreTHa Teparis npenaparom HekcaBap 3riHO 3 HPOTOKOJIOM
JIKyBaHHS. YHACIHIJIOK JIKyBaHHS Oyina JOCATHYTa perpecisi BOTHHMINA
B siereHsix y Mexxax 70 %. [Topanbimii MOHITOPHHT e(heKTHBHOCTI IPOTH-
MyXJIMHHOTO JIIKyBaHHs MpoBoanBCs 3a gonomororo CBT 3 *Tc-MIBI.

10 marieHTiB, SIKUM JI0 JIiIKyBaHHs OyJlO IpOBEJCHE MEPBHHHE JiarHoC-
TUYHE Jociipkends 3a gonomororo ITET/KT — BF-®T, takox Oynu
MPOJIIKOBaHI 3a JIOIIOMOTOIO TapreTHoi Tepamii mpenaparom Hekcasap.
HiarHocTrune ckanyBaHHs 3 'SF-OJI" micist mpoBeaeHol Teparii BUSBHIO
3HIKCHHS (PYHKITIOHAEHOI aKTHBHOCTI BOTHHINA B TUISHII IITUI, OJHAK
3MEHIIECHHS PO3Mipy BOTHHUINA HE CIIOCTEPIranoch.

BucunoBku. JlikyBanus omoneratuBaux Metactasis JPIL[3 3a momomo-
TOI0 iHTIOITOPIB THPO3WHKIHA3M CYMPOBOMKYBAJIOCh 3MEHIIEHHSIM Killb-
KOCTI METAaCTaTUYHUX BOTHHMII Ta 3HMKEHHSAM DPIBHS iX (YHKI[IOHATBHOI
AKTHBHOCTI.

[TpoBeneHi MOCHIHKEHHS i ATBEPIHIN MOXJIIMBICTh BUKOPUCTAHHS METO-
quk 3 Heromaumu POIT (P Tc-MIBI, *Tc-DMCA) asist oniHKH e)eKTHB-
HOCTI JIIKyBaHHS HojloHeraTuBHUX MeTactasis JIPIII3.

MET/KT 3 BF-OJII' € BUCOKOIH(HOPMATUBHOIO METOIUKOIO0 JUIS OIIHKU
BIUIMBY I1HTIOITOPIB THPO3WHKIHA3M Ha (YHKIIOHAJIbHY aKTUBHICTH Me-
TACTaTMYHUX BOTHHMII 3a JIAHUMH METa0OJIIYHOTO CKAaHyBaHHS TPH JIKY-
BaHHI HojoHeraTuBHUX MeTactasis JIPIII3.

[Ipu BiACYTHOCTI TIO3UTHUBHOI ITUHAMIKH Ticis 3—4 KypciB ITOKa3aHO 3a-
CTOCYBaHHS QUCTaHIlitHOT mpomeneBoi Tepanii 3 COJ] 30-50 I'p, sxa mo-
3BOJISIE 3MEHIITUTH 00’ €M METAaCTaTUYHUX OCEPENKiB Ta 3HU3HUTHU IX MeTa-
00MiYHy aKTHBHICTb.

ComianbHe Ta €KOHOMIYHE 3HAYEHHs OJCPIKAHUX BHACIIIOK BUKOHAHHS
JOCIIJDKEHHSI PE3yNbTaTiB JI03BOJISIE TOKPAIUTH ITOKa3HUKU 3arajb-
HOi Ta Oe3peluIMBHOI BHIKMBAHOCTI Y Ipale3/1aTHOI YaCTUHHM XBOPHX
Ha JIPII3, 3MeHmMTH BapTiCTh CHOCTEPEIKECHHS 3a MallieHTaMu 3 Homo-
HeraruBHUMH popmamu JIPIII3.

ABSTRACT

Background. Current management of treating iodine-negative metastases
of differentiated thyroid cancer has its features.

In recent years, tyrosine kinase inhibitors (sorafenib, sunitinib) have been
registered and indicated to treat refractory forms of differentiated thyroid
cancer in Ukraine. However, there were only few studies dealing with cy-
tologic aspects of predicting radioiodine resistance of papillary thyroid
cancer, development of radionuclide monitoring and diagnostic algorithm
to detect relapses and metastases in patients with iodine-negative forms of
differentiated thyroid cancer.

At the same time, scientific and clinical aspects of treatment of radioio-
dine-resistant differentiated thyroid cancer in Ukrainian oncology and ra-
diology are barely studied.

Thus, the status of treatment and post-therapeutic monitoring of patients
with iodine-negative forms of differentiated thyroid cancer, still remains
insufficiently studied and requires further scientific and clinical develop-
ment.

Purpose — develop a technique of treatment of iodine-negative metastases
of differentiated thyroid cancer.
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Materials and methods. Thirty-eight patients with iodine-negative me-
tastases of differentiated thyroid cancer were provided with treatment,
where in 10 patients the efficiency of treatment was assessed by means
of whole body scintigraphy with **Tc-MIBI, in 10 patients — with *™Tc-
DMCA. In 10 patients the short-term results of treatment with tyrosine ki-
nase inhibitors were evaluated by PET with "*F-FDG. Eight patients repre-
sented a group where the bones were affected and treatment was provided
by means of radionuclide or external-beam radiotherapy. The average age
of patients varied from 43 to 76, the median was 57.8 + 3.9; out of those:
24 women, 14 men. Pathohistologically, papillary cancer was diagnosed
in 31, follicular — in 5, papillary-follicular — in 2. The studies were per-
formed by means of the two-detector gamma camera manufactured by
Mediso (Hungary) and the single-photon emission computed tomography
(SPECT) E. CAM 180, Siemens (Germany). PET/CT were performed on
the Biograph-64-TruePoint-Siemens combined tomograph (Germany), ac-
cording to the guidelines of the European Association of Nuclear Physi-
cians.

Results. Prior to initiating therapy, 10 patients with differentiated thyroid
cancer underwent whole body scintigraphy with **Tc-MIBI and re-exam-
ination in three months in order to assess treatment success.

After diagnostic examination, the patient was prescribed targeted therapy
with Nexavar according to the treatment protocol. Regression of the focus
in the lungs was achieved within 70 %. Further monitoring of antitumor
treatment success was performed by means of whole body scintigraphy
with *"Tc-MIBI.

Ten patients, who had PET/CT with ¥F-FDG made before treatment, also
underwent targeted therapy by means of Nexavar. Diagnostic scanning
with ¥F-FDG after therapy revealed decreased functional activity of the
lesion in the neck, however no decrease in the dimensions of the lesion
was observed.

Conclusions. Treatment of iodine-negative metastases of differentiated
thyroid cancer by means of tyrosine kinase inhibitors was accompanied by
a decreasing number of metastatic foci and reducing level of their func-
tional activity.

The studies have confirmed the possibility of applying techniques with
non-iodine RP (**"Tc-MIBI, *"Tc-DMCA) to assess the effectiveness of
treatment of iodine-negative metastases of differentiated thyroid cancer .
PET/CT with 8F-FDG is a highly informative technique for assessing the
effect of tyrosine kinase inhibitors on the functional activity of metastatic
foci according to metabolic scans in treatment of iodine-negative metasta-
ses of differentiated thyroid cancer.

If there are no positive changes after 34 courses, external-beam radio-
therapy with total radiation dose of 30-50 Gy is indicated, which is ca-
pable of reducing the volume of metastatic foci as well as their metabolic
activity.

The social and economic significance of the obtained findings have made
it possible to improve the overall and recurrence-free survival rates in the
working population of patients with differentiated thyroid cancer and re-
duce the cost of following-up patients with iodine-negative forms of dif-
ferentiated thyroid cancer.

Pyxomnuc Haniimos OTpuMaHO micis pereH3yBaHHs IIpuitnaTo 1o Apyky
Manuscript was received Received after review Accepted for printing
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3B’s130K pOOOTH 3 HAYKOBMMH MPOrpamMamu, JiaHaMu
i Temamu

PoboTa BUKOHaHa B paMKax IUIAaHOBOI HayKOBO-JIO-
CIiTHOI POOOTH HAyKOBO-AOCHITHOTO BiIMIICHHS Saep-
HOI MemunmHNA HarioHanpHOTO 1HCTUTYTY paky MiHic-
TEpCTBa OXOPOHH 310pOB’ st «PO3poOUTH METO JIIKyBaHHS
TIAIIEHTIB 13 METACTaTHYHHUM, MPOTPECYIOUNM Iu(epeH-
WIOBAHUM PAKOM MIMTOBUHOI 3aJ03U, pedpakTepHUM
0 pajioliofoTeparnii» (HOMEp JCpiKaBHOI peecTparrii
01110000376, kepiBHHK — IOKTOp MEIUYHUX HayK,
npodecop Conoasiaankosa O. 1.).

BCTYII

CyyacHuil MEHEDKMEHT JIIKyBaHHS HOIOHETaTHB-
HUX METAacTa3iB AU(EPEHINIHOBAHOTO PAKy MIUTOMOAIOHOT
3ano3u (JIPILI3) mae cBoi ocobmmBocTi. [To-mepe, 1e cy-
MpecrBHA TOPMOHAIbHA TEPATTisi THPOKCHHOM ITiJ] KOHTPO-
nem piBast TTI" < 0,1 mU/L [1]. [lo-apyre, npu HeoOXin-
HOCTI — TIPOMEHEBE JIKyBaHHA OKPEMOTO JIOKyCa.
[Ipu mporpecyBaHHI TPU3HAYAETHCS TAPreTHA Teparris
nepmroi JtiHil. KoHTponb 3a eeKTHBHICTIO JIiKyBaHHS
3OIMCHIOETHECS 3a JOIIOMOIO JIarHOCTHYHOTO OCIHI-
JOKEHHS 3 OfICPKaHHAM 300paKeHHsI KOXKHI 4—6 MICSIIIB.

3a ocTaHHI pOKH B YKpaiHi 3apeecTpoBaHi Ta movyaiu
BHUKOPHCTOBYBATUCH y JIKyBaHHI pedpakTepHuX (Gopm
JPII3 inriditopum Tupo3uHKiHA3U (copadeHiO, CyHITH-
Hi0). [IpoTe yuIie B MOOMUHOKUX TOCIIIKCHHSIX BHBYA-
JIMCH ITUTOJIOTIYHI aCTIeKTH y MPOTHO3YBaHHI panioiono-
PE3UCTEHTHOCTI MANUIPHOTO paKy MIATOMOAIOHOT 3a10-
31 [2], po3poOisiBCs pagioHyKITiJTHAH MOHITOPHHT Ta Jia-
THOCTHYHUH aJITOPUTM JUIsl BUSIBIICHHSI PELUIMBIB 1 MeTa-
CTa3iB y XBOpUX 3 HomoHeraruBHUMH opmamu [IPII3 [3—6].
VY Toii 5ke yac HayKOBO-KJIIHIYHI aCTICKTH JIIKYBaHHS PaJIio-
HOIOPE3UCTEHTHOTO AN(EPeHIiiOBaHOTO PaKy IIUTOIIO-
IiOHOT 32103 B YKpAlHCBKIM OHKOIOTIT Ta paaionorii
MPAKTUYIHO HE JOCHIHKYIOThCS.

Cnig Big3HAUMTH, IO BigdajeHi MeTacTa3d JiarHoC-
Tyrotecst y 10-15 % xBopux Ha JIPIII3. [TonoBuna meTa-
CTa3iB BU3HAYAETHCS TIPU TICPBUHHOMY OOCTEKCHHI,
1HIII — TIPH CTIOCTEepeKeHHi 3 Meaianoo 3—4 poku; 15 %
BIIaJICHUX METacTa3iB MiarHOCTYIOThCS OiIbII HIX
3a 10 poKiB micyisi IEPBUHHOTO JIIKYBaHHS, 110 CBIIYHUTH
PO HEOOX1THICTh CIIOCTEPEKEHHS ITUX XBOPUX MPOTATOM
yChoro KUTTA [7]. 3a3BHUail BiganeHI METACTa3l BUHH-
KaIOTh Y JIETCHSAX Ta KICTKAaX, 3HAYHO PijIie, TPUOIHU3HO
y 3 % XBOpHX, — y TOJIOBHOMY MO3KY, ITediHIi, mKipi [8].
Maibke BCi XBOpi 3 BiJJaJCHUMH MeTacTa3aMd MaroTh
BHCOKHIT piBeHb TUpeortoOyniny (TT'), ane 3 wacom y 1/3
MaIfieHTiB popMyeTbes HomopesnctenTHa Gopma JIPIIL3.

PaniotionoTeparrist € BaXITUBIM 1 i€BUM KOMITOHCH-
TOM JIIKYBaHHSI, aJic BOHA MOXXE CTaBaTH Hee()CKTUBHOIO
y 3B’5I3Ky 3 PO3BUTKOM PE3UCTEHTHOCTI J0 JIKyBaHHS pa-
TMi0aKTUBHUM HomoM. Pamioliomope3ncTeHTHICTh ocepe-
kiB JIPII[3 Tiero 4M iHIIOK MIpOK BUHHKAE MEPBUHHO
abo y mpomeci JikyBaHHS ¥ 5—15 % xBopux [9]. Po3Bu-
TOK PaJlioMOMOPE3UCTEHTHOCTI CYTTEBO IIOTIpPIIyE IIPO-
THO3, 3HWKYIOUM 3aranbHy 10-piuyHy BIKHUBaHICTh
10 10 %. BkuBaHicTh XBOPHX Ha PagiodoqOPE3UCTEHT-
wui JIPII[3 i3 BimjgaJieHMMH MeTacTa3aMM Ckianae 2,5—
3,5 poky [10].

ono mikyBanHs HomoneratuBHUX Gopm APIL3, mo-
CITIJDKYIOThCS MOXKIIUBOCTI XiMioTepartii. Y JiTeparypHIX

Connection with scientific programs, plans and topics

The study has been carried out within the scope of the
planned research project of Nuclear Medicine Research
Unit of National Cancer Institute of Ministry of Health of
Ukraine “Develop a technique for treating patients with
metastatic, progressive differentiated thyroid cancer re-
fractory to radioiodine therapy” (state registration No
0111U000376).

INTRODUCTION

Current management of treating iodine-negative me-
tastases of differentiated thyroid cancer has its features.
First, it is suppressive hormone therapy with thyroxine
along with TSH levels < 0.1 mU/L control [1]. Secondly,
where applicable, it is radiotherapy of a single locus. For
progressive scenarios, frontline targeted therapy is pre-
scribed. The treatment success is monitored by means of
diagnostic study with obtaining images every 4—-6 months.

In recent years, tyrosine kinase inhibitors (sorafenib,
sunitinib) have been registered and indicated to treat re-
fractory forms of differentiated thyroid cancer in Ukraine.
However, there were only few studies dealing with cyto-
logic aspects of predicting radioiodine resistance of papil-
lary thyroid cancer [2], development of radionuclide
monitoring and diagnostic algorithm to detect relapses
and metastases in patients with iodine-negative forms of
differentiated thyroid cancer [3—6]. At the same time, sci-
entific and clinical aspects of treatment of radioiodine-re-
sistant differentiated thyroid cancer in Ukrainian oncol-
ogy and radiology are barely studied.

It is worth pointing out that distant metastases are di-
agnosed in 10-15 % of patients with differentiated thy-
roid cancer. Half of metastases are detected on initial ex-
amination, others — while monitoring with a median of
3—4 years; 15 % of distant metastases are diagnosed more
than 10 years after initial treatment necessitating follow-
up of these patients throughout life [7]. Distant metasta-
ses tend to affect the lungs and bones, less frequently, ap-
prox 3 % of patients — the brain, the liver, the skin [8].
Almost all patients with distant metastases have a high
level of thyroglobulin (TG), but over time, 1/3 of patients
develop an iodine-resistant form of differentiated thyroid
cancer.

Radioiodine therapy is an essential and effective com-
ponent of treatment, but it may become ineffective due to
the development of resistance to radioactive iodine treat-
ment. Radioiodine resistance of differentiated thyroid
cancer lesions occurs, in a varying degree, initially or
during treatment in 5—15 % of patients [9]. The develop-
ment of radioiodine resistance significantly worsens the
prognosis, reducing the overall 10-year survival to 10 %.
Survival of patients with radioiodine-resistant differenti-
ated thyroid cancer with distant metastases is 2.5-3.5
years [10].

Regarding the treatment of iodine-negative forms of
differentiated thyroid cancer, the capabilities of chemo-
therapy are being studied. The literature provides the out-
comes of administering doxorubicin-cisplatin combina-
tion, however, its high toxicity is noted as well [11]. The
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JUKepelax HaBEJCHI Pe3yJbTaTH BUKOPUCTAHHS KOMOiHA-
ii JTOKCOPYOIMH — IMCIUIATHH, OJHAK BiIMIYa€ThCs ii
BUCOKa TokcuuHicTh [11]. TIpuBeneHi nepuri pesyasrati
KJIIHIYHAX JIOCHI/PKeHb 3 3aCTOCYBaHHS MOJICKYJISPHO-
TApreTHUX MpPEenapariB, JesKi 3 HUX yKE BUKOPHUCTOBY-
IOTBCS y CXeMax JIiKyBaHHS pedpakrepHux dopm JIPII3
[12—-14].

[HHOBAIIfHUM METOIOM € 3aCTOCYBaHHsS HOBOI Tap-
TeTHOI MOHOTEpaIii MPOTHITYXIMHHUM IpenaparoM Hek-
caBap® (copadeHnib), iHriGiTOpOoM MpOTETHKIHA3 METacTa-
3iB JIPII3, siki 3a pesynasraramu ckanyBaHHs 3 '3'I-Nal
€ HeUYTIIMBUMHU JI0 pajioliofoTeparnii.

3rifHo 3 pe3yJbTaTaMu 0araToICHTPOBUX KITIHIYHUX
Jociikenb, HekcaBap® cyTTeBO 3HMIKYE PU3HK HPOrpe-
CyBaHHS 3aXBOPIOBaHHS, 10 ckianae 41 % B MOpiBHAHHI
3 mane6o. MefiaHa BH)KMBAHOCTI 0Oe3 MpoOrpecyBaHHS
(BBII) mopiearoe 10,8 mic. y rpymi copadenioy (Hek-
caBap®) y mopiBHsHHI 3 5,8 mic. y rpymi rane6o. Makcu-
MallbHe 3MEHIIICHHS I[ITIbOBOT JUISTHKH YPaXKeHHsI JOCsTa-
ercsi y 73 % B rpymi copadeniOy B mopiBHsIHHI 3 27 %
npu ane6o. KoHTposb HaJ| 3aXBOPIOBAHHIM YCTaHOB-
JIIOETBCS Y 54 % mMaIlieHTiB 3a paxyHOK cTaliIi3arii mpo-
necy Ha (oHi HopMmaJTi3ailii NOKa3HUKIB THPEOTIIOOYITiHY.

Crij TaKoXK 3a3HAYMTH, 110 HA OCHOBI JaHUX JOKa30-
Boi Meauimuau (piBeHb 1-A) mpenapar Hekcasap® (copa-
(heHi0) BKIIOUCHUI 110 CXEMHU JIIKYBaHHS METacTaTH4-
Horo, nporpecyrodoro JIPII3, pedpakrepHoro no miky-
BaHHs PalioOaKTUBHUM HomoM y 2014 pori y BimmoBia-
HOCTI 10 AMEpUKaHCHKUX peKoMeHamii HamioHampHOT
3aranbHOI oHKooriaHol Mepeki (NCCN®).

TakuM 9MHOM, CTaH TPOOIEeMH JIIKyBaHHS Ta IiCIATe-
pareBTHYHOTO MOHITOPUHTY MALI€HTIB 13 HOJOHETaTHB-
Humu ¢opmamu JIPII3, Ha maHuii yac 3amuIIaeThCs He-
JIOCTaTHHO BHBUCHHUM Ta MOTpeOye TMOAaIbIIoi HayKOBO-
KJIIHIYHOT pO3po0KH.

Meta po6oTn — po3poduTH croci0 JiKyBaHHS 100~
HEeraTUBHHUX METacTa3iB Ju(epeHIiioBaHOro paky HIUTO-
1o/1i0HOT 3aJ1031.

MATEPIAJIN TA METOAU JOCJIIPKEHHST

Hamu Gyno nponikoBano 38 XBopux i3 HOmOHEraTuB-
Humu Metactazamu JIPII3, 3 sxkux y 10 edexTuBHICTH
JKyBaHHS OIIiHIOBaJach 3a JOMOMOTOI0 CHUHTHTpadii
Beboro Tima (CBT) 3 #™Tc-MIBI, y 10 — 3 “*Tc-DMCA.
YV 10 xBopux Oe3mocepenHi pe3ynbTaT JiKyBaHHS 1HT10i-
TOPaMH THUPO3MHKIHA3HM OLIHIOBAJIHNCh 3a JOIOMOTOIO
ITET 3 "®F-®/II". 8 mamieHTiB CKIAIU TPYILY, y SKii BiqMi-
4aJoCh YpaKEHHs KICTOK 1 JIIKyBaHHS 31HCHIOBAJIOCH
3a JIOMOMOTO0 PATIOHYKIIITHOT Ta JUCTAHI[IHHOT MpoMe-
HeBol Teparii. CepenHii Bik MalieHTIB KosuBaBcs Bif 43
o 76 pokiB, memiana — 57,8 + 3,9. I3 Hux xiHOK — 24,
4onoBikiB — 14. [TaToricTonoriyHo manuIsipHUi pax miar-
HOCTOBaHO y 31, domikymsapauil — y 5, maniursipHo-Qori-
KYJSIpHUH — y 2.

JlikyBaHHS Ta CIIOCTEPE)KCHHS TMAIiEHTIB TPOBOAH-
JIOCBh 32 TAKOIO CXEMOIO.

initial findings of clinical trials on prescribing molecular
target drugs are presented; some of them are being al-
ready used in treatment schemes for differentiated thyroid
cancer refractory forms [12, 13, 14].

An innovative method is targeted monotherapy of dif-
ferentiated thyroid cancer metastases, which according to
scanning with "*'I-Nal are not sensitive to radioiodine
therapy, with an antitumor drug, protein kinase inhibitor
Nexavar® (sorafenib).

According to the findings of multicenter clinical tri-
als, Nexavar® significantly reduces the risk of disease
progression, which is 41 % compared to placebo. The me-
dian progression-free survival is 10.8 months in the
sorafenib group (Nexavar®) compared to 5.8 months in
the placebo group. The maximum reduction in the target
lesion was achieved in 73 % in the sorafenib group com-
pared to 27 % in placebo. The disease is monitored in
54 % of patients via stabilizing the process in the setting
of thyroglobulin level improvement.

It should be emphasized that based on evidence based
medicine data (1-A level), Nexavar® (sorafenib) was in-
cluded in the treatment regimen of metastatic, progressive
differentiated thyroid cancer, refractory to radioactive io-
dine treatment, in 2014 in accordance with the US Na-
tional Comprehensive Cancer Network (NCCN®).

Thus, the treatment and post-therapeutic follow-up of
patients with iodine-negative forms of differentiated thy-
roid cancer is currently insufficiently studied and it re-
quires further scientific and clinical development.

Purpose — to develop a treatment technique for io-
dine-negative metastases of differentiated thyroid cancer.

MATERIALS AND METHODS

Thirty-eight patients with iodine-negative metastases
of differentiated thyroid cancer were provided with treat-
ment, where in 10 patients the efficiency of treatment was
assessed by means of whole body scintigraphy with ***Tc-
MIBYI, in 10 patients — with *"Tc-DMCA. In 10 patients
the short-term outcomes of treatment with tyrosine kinase
inhibitors were evaluated by PET with ®F-FDG. Eight
patients represented a group where the bones were af-
fected and treatment was provided by means of radionu-
clide or external-beam radiotherapy. The average age of
patients varied from 43 to 76, the median was 57.8 + 3.9;
out of those: 24 women, 14 men. Pathohistologically,
papillary cancer was diagnosed in 31, follicular — in 5,
papillary-follicular — in 2.

Treatment and follow-up of patients was provided in
accordance with the scheme below.
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OcHoBHa rpyma — 38 XxBopux i3 itofgoHeraTuBHuMM Metactasamu JIPIII3, y AkuxX 3a faHMMU CHMHTUIPAiYHOrO
MOHITOpPMHIY a00 CKaHyBaHH: Ha 3a/IMIIKOBIN NTiKyBa/IbHIN 1031 BifcyTHe HakomyeHH: *'I-Nal

Treatment group: 38 patients with iodine-negative metastases of differentiated thyroid cancer, without **'I-Nal
accumulation according to scintigraphic monitoring and scanning on residual therapeutic dose

i i

g

EdexTuBHICTD TiKyBaHHA
OILIiHIOBA/IaCh 3a JOIIOMOTOI0
CBT 3 *™Tc-MIBI (n = 10)

Treatment success was assessed

EcdexTnBHICTD TiKyBaHHA
OIliHIOBAJIaCh 3a TOIIOMOI'OI0
CBT 3 *™Tc-DMCA (n = 10)

Treatment success was assessed

by means of whole body by means of whole body
scintigraphy with **Tc-MIBI scintigraphy with *"Tc-DMCA
(n=10) (n=10)

EdextusHnicTh nikyBaHHA
OIIiHIOBAJIaCh 3a TOIIOMOT OO
IIET 3 ¥F-®O[T'(n = 10)
Treatment success was assessed
by means of PET with ¥F-FDG
(n=10)

(n=8)

Ha ocHoBi opiBHAIBbHOI O11iHKM e(heKTUBHOCTI Teparii B ycix XxBopux 6y/1a copMoBaHa rpyna, y siKiit, Ipy HassBHOCTI
YPpa)keHHS KiCTOK, MiKyBaHHA 3[iJICHIOBAIOChH 3a JJOIIOMOIOX Pa/lioHYK/IiJHOI Ta JUCTaHLiIHOI IPOMEHEBOI Tepail

Based on a comparative assessment of treatment success in all patients, they formed a group where along with bone
lesions, treatment was carried out by means of radionuclide and external-beam radiotherapy (n=8)

Metomuka IniKyBaHHSA copadeHiooM. 3acTocyBaHHS
npemapary Hekcasap® (copadeniOy) sk mepopaibHOi Tap-
reTHoi MoHOTeparii y mamienTiB i3 JIPII3, pedpaxrep-
HuM 110 RIA-Tepamii, mpoBogutbes B 1031 800 Mr Ha 100y
(2 Tab6. mo 200 mr gBa pa3u Ha 100Yy), MO CHPHUSIE TOCST-
HEHHIO [TO3UTUBHOTO PE3yJIbTaTy JIIKyBaHHs 3 Tiepea0ady-
BaHMUM Ta KEPOBAHUM IpodijeM NodiyHuX sBuml. Mexa-
Hi3M [il npemapary HekcaBap® 06asyeTbcst Ha TOMY,
0 BiH € 1HTri0ITOpOM HM3KM (PEPMEHTIB i3 IPyINH KiHAa3,
0 3HWXKYE Mpoltidepanito MyXJIMHHAX KIITHH in Vitro.
JHoseneHo, 1o copadeniod iHridye 4rciaeHHl BHYTPILIHBO-
kiitnHHI KiHa3u (c-CRAF, BRAF ta myroBany BRAF)
ta kiHasm kimitmHHOI moBepxHi (KIT, FLT-3, RET,
VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-f).

OCHOBHUMH KPHUTEPiSIMU OIIIHKH €(QEKTHBHOCTI Tpe-
napaty OyiaH pe3ynbTaTé CIHUHTUTPa(igHUX TOCIIIKESHb
3 "Heomaumu POIT Ta nuHaMika MOKa3HHUKIB OHKOMAap-
Kepa — THPEOTIO0YITiHY.

OuiHIOBaHHS €()EKTUBHOCTI JIKyBaHHS copadeHioom
B TIepuriil rpymi npoBoauiock 3 " Te-MIBI B iHankarop-
Hill no3i 450-500 Mbxk. Ilpenapar BBOIMBCS BHYTpIII-
HBOBEHHO. Jl0CITi/PKeHHS! IPOBOJMIIMCSI HA raMMa-Kamepi
3 BUKOPHCTAHHSIM HHU3bKOCHEPIeTUYHOTO I1apajeibHOro
KOJTIMaropa BHCOKOTO PO3MUJICHHS TIPH HaJAIITyBaHHI
Ha Qotomik 140 keB i mmpuHOIO BiKHA AUCKPUMIiHAIT
10 %. 3anuc AiarHOCTHYHOTO 300paXCHHS 3MIHCHIOBABCS
yepe3 40—60 XB Tichms BHYTPIIIHFOBEHHOTO BBEICHHS
450-500 MBk 3 **Tc-MIBI 3 TakiMu TapaMeTpamu:

— po3mip marpuri 128 x 128;

— IIBHJIKICTH IPOCYBAHHSI CTOJIA, 3aJIS)KHO BiJl MACH Tina
naiieHTa craHoBuia Bij 6 10 10 cM Ha XBUIIMHY;

— BKJIIOUEHA (DYHKIIisl pO3Ii3HABaHHS KOHTYPY TiJa.

[lpu HeoOXimHOCTI 3miMiCHIOBANAcs IUIAHApHA IIPH-
uineHa crmHTHrpadis 3 *"Te-MIBI 3 posmipom Marpwii
128 x 128 i nHabopom He meHie 250 000 iMmysbCeiB Ha Kap.

VY npyriéi Tpyri MOpiBHSHHS €(DEKTUBHICTD JIIKYBaHHS
copaceHiOOM OITiHIOBAJIACH 3a TIOTIOMOTOI0 CITMHTHUTpagid-
HOTO 300pakeHHs, oeprkaHoro 3 *"Tc- DMCA B iHaunka-
TopHi#t 1031 450-500 MBk.

Sorafenib treatment. Sorafenib (Nexavar®) as a per-
oral targeted monotherapy in patients with differentiated
thyroid cancer, which is refractory to RIA-therapy, is ad-
ministered at a dose of 800 mg per day (2 pills, 200 mg
each twice per day) contributing to positive response to
treatment with predictable and manageable profile of ad-
verse effects.

Nexavar® mechanism is based on being an inhibitor of
a number of enzymes from the kinase group reducing tu-
mor cell proliferation in vitro. Sorafenib has been proved
to inhibit numerous intracellular kinases (c-CRAF, BRAF
and mutated BRAF) and cell surface kinases (KIT, FLT-3,
RET, VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-B).

The essential criteria for evaluating the drug effective-
ness were the findings of scintigraphic studies with non-
iodine RP (radiopharmaceutical) and changes in tumor
marker measures — thyroglobulin.

Sorafenib efficiency in Group 1 was assessed with
PmTe-MIBI at an indicator dose of 450-500 MBq. The
drug was administered intravenously. The studies were
performed on a gamma camera applying a low-energy
high-resolution parallel collimator being set to 40 keV
photo peak and 10 % discrimination window width. The
diagnostic image was recorded 40—60 min after intrave-
nous administration of 450-500 MBq with **Tc-MIBI
following the parameters:

— 128 x 128 matrix dimension;

— the speed of the table, depending on the patient’s
body weight was from 6 to 10 cm per minute;

— enabled body contour recognition function.

When applicable, planar localized scintigraphy was
performed with ***Tc-MIBI, 128 x 128 matrix dimension
and a set of at least 250000 pulses per frame.

In Group 2, sorafenib treatment success was assessed
by means of scintigraphic image obtained with **Tc-
DMCA at an indicator dose of 450-500 MBgq.

The obtained data were processed by means of Syngo
software (Siemens Healthcare). Computer processing in-
cluded standard image contrast operations, forming
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OTpumaHni JgaHi  OOpOOJSUTUCH 32  JIOIIOMOTOFO
KOMIT'IOTepHOTO  3abe3medeHHs  «Syngo»  (¢ipma
«Siemens Healthcare»). Komm’torepra oOpobOka BKIIIO-
Yajia CTaHJApTHI Omepallii KOHTPacTyBaHHs 300pa)KCHb,
MOOYJIOBY «30H IHTEPECy», KPUBHX «AaKTHUBHICTH — Hacy,
BU3HAUCHHS KOS(IIiEHTIB BiTHOCHOTO HaKormaeHHs POIT
«ocepenok / Qony». [loOynoBa KpUBHX «aKTHBHICTH —
4acy JI03BOJISUIA BUSIBUTH ONTUMAIIbHI IHTEPBAIH JUIS Cy-
Marii KaapiB, a TMPOBEACHHS CTATHYHOI CHUHTHTpadii
B JCKUIBKOX mpoekiisx ado ODEKT — migBummru To4-
HICTB TOMOTpagiqHOI AIarHOCTHKH.

Koedimient BigHOCcHOTO HakomuueHHs POII B mera-
CTaTUYHUX OCEPE/IKAaX BH3HAYABCS 32 (POPMYIIOLO:

N, 100
N

F

ne P — xoedinient BimHOCHOTO HakommdeHHs POII
Yy METacTaTHYHHUX OcepeKax, %o;

N, — KiJIbKICTb IMITyJIbCiB Ha OIMH IiKCEJIb Y «30Hi iH-
Tepecy», HOOyZ0BaHOT Ha OCEPEKy METacTasy;

N, — KiJIbKiCTb iMITyJIbCiB Ha OJIMH MIiKCENb y «30Hi iH-
Tepecy», 1MoOyJoBaHOI Ha CHMETPHYHIM AUISHII HOp-
MaJIbHOI TKAaHUHHU.

VYei  pamioHYKIiAHI  TOCHIIKCHHS BHKOHYBAJlaCh
Ha JBOXJIETEKTOpHId ramma-kamepi ¢ipmu «Mediso»
(Yropumaa) Ta 0THO(OTOHHOMY emiciitHomy
koM torepaomy Tomorpadi (OPEKT) «E. CAM 180»
¢dipmu «Siemens» (OPH).

VY Tperiii rpymi TOPiBHAHHS €(EKTHBHOCTI JIIKyBaHHS
copadenibom mpoBoamiock 3a jgomomororo [TET/KT-
00CTEKEHHSI.

[Tepen  MOCHIPKEHHSM  MPOBOIUTHCS  KOHTPOJIb
PIBHS IVIFOKO3W KPOBI Ta JIMILE ITICJsl BCTAHOBJICHHS J0-
MYCTHMUX 3Ha4eHb < 11 Mmounb/n a6o < 200 mr/mu, no-
cmimpkennss I[ET 3 “F-OJI' momio OyTH BHKOHAHHM.
SIkmo piBeHh IIIOKO3W B IDIa3Mi KPOBI CTaHOBHTH
> 11 MMOJB/7, TOCTIKCHHS Ma€e OyTH MepeHeceHe. AHa-
JIi3 KpOBI Ha TIFOKO3Y MOBUHEH BUKOHYBATUCS 32 JIOTIOMO-
TOI0 KaJIIOpPOBAHOTO 1 3aTBEPPKEHOTO METOAY, OCKUIBKH
BUKOPUCTOBYETHCSI SIK TIOTPaBKa NMPU BH3HAYCHHI PiBHS
HakonuueHHst POIL. Jns KIHIYHUX TOCIIIDKEHb PEKO-
MEH/IOBaHI BEpXHI TOKA3HUKH pPIBHSA TJIIOKO3W Bim 7
110 8,3 MMOJIB/JI.

JozyBanust POII 371iliCHIOETBCSI CTAaHIAPTHUM METO-
JIOM, BUXOIISTYM 3 MacW Tijla marieHTa. BBeneHHs mpena-
pary MpoBOAMIIOCH BHYTPIIIHBOBEHHO 3 TIOJJAJIBIIUM IPO-
MUBaHHAM Mictist il exiii 10 Mt ¢i3i0J0ri9HOTO PO3UHHY.

Iix gac in’exuii "*F-OJI" i momanpmioi ¢asu morm-
HaHHsa PO®I] mamieHT MOBUHEH CUIITH a00 JIEXKATH CIIO-
KiiHO, 100 MiHiMizyBaT HakonuueHHs 'SF-OT
y M’s3ax. 3 Meroro MiHiMizamii HakormaeHHs SF-OJII
B Oypiif )KMpOBiil TKAaHWHI MMAIlI€EHT Ma€ BeCh yac mepedy-
BaTH B TEIJIOMY IPUMIILICHHI.

Cepen mposikoBaHUX He OYyJIO0 XBOPHX i3 IIYKPOBHUM
niaberom (L1J]), siki mOTpeOyrOTH 0COOIUBOTO IPOTOKOTY
JOCIIKEHHS.

3nauenns akrusHocti "F-OJII" BU3HAUAIOTHECS 3a TH-
TIOM CKaHyBaHHS Ta PO3PAaXOBYIOTHCS 3TiHO 3 MACOIO Tia.
Tax, y pasi 2D ckanyBanns — 5 MBk/kr mMacu Tina, y BH-
nanaky 3D ckanyBanns — 2,5 MBk/kr macu Tina. Y cepen-
HpOMY TpH Ba3i 75-80 Kr i BBemeHiil aKTUBHOCTI

LIS

“regions of interest”, “activity-time” curves, assessing the
coefficients of relative accumulation of RP “lesion/back-
ground”. Forming “activity-time” made it possible to re-
veal optimal intervals for summation of frames, while
static scintigraphy in several projections or SPECT was
capable of increasing accuracy of topographic diagnosis.
The coefficient of relative accumulation of RP in met-
astatic lesions was calculated according to the formula:

N, 100
N

F

where P — coefficient of relative accumulation of RP
in metastatic lesions, %;

N, — the number of impulses per pixel in “region of
interest”, formed on the metastatic lesion;

N, — the number of impulses per pixel in “region of
interest”, formed on the symmetric region of the healthy
tissue.

All radionuclide studies were performed by means of
the two-detector gamma camera manufactured by Mediso
(Hungary) and the single-photon emission computed to-
mography (SPECT) E. CAM 180, Siemens (Germany).

In treatment Group 3, sorafenib therapy success was
assessed by means of PET/CT.

Blood glucose levels were monitored prior to the
study, and only after acceptable values <11 mmol/L or
<200 mg/dL, PET with *F-FDG could be performed. If
plasma glucose level is > 11 mmol/l, the study should be
postponed. Blood glucose testing should be carried out by
means of calibrated and approved method, since it is used
as an adjustment in assessing the level of RP accumula-
tion. Upper glucose levels from 7 to 8.3 mmol/L are rec-
ommended for clinical trials.

RP dosing is carried out by the standard method de-
pending on the patient’s weight. The drug was adminis-
tered intravenously, followed by rinsing the injection site
with 10 ml of saline.

During '8F-FDG injecting and further RP absorption
phase, a patient should sit or lie still to minimize '*F-FDG
accumulation in the muscles. In order to minimize '*F-
FDG accumulation in the “brown adipose tissue”, a pa-
tient should be in a warm room.

Among those patients who underwent treatment, there
were no patients with diabetes mellitus (DM) who needed
a special examination protocol.

The values of '®F-FDG activity are assessed by scan-
ning pattern and calculated according to body weight.
Thus, when 2D scanning — 5 MBq/g of body weight, 3D
scanning — 2.5 MBg/kg of body weight. On average, hav-
ing the weight of 75-80 kg along with 180 MBq of ad-
ministered activity, the effective radiation PET dose will
be approx 6—11 mSv. The part of '8F-FDG is about 3—4
mSyv, the rest is CT-related.

The recommended interval between *F-FDG admin-
istration and the onset of scanning is 60 minutes. Changes
in the time interval have to be clearly recorded, since it
does influence the measurement of RP accumulation val-
ues.

The standardized accumulation value of F-FDG
(SUV) was used as a supplement to the visual assessment
and was calculated by the formula:

BesnepepBHa MenuHa OCBiTa
Ta OpraHizalist OXOPOHH 37I0pOB’si

147

Continuing medical education
and health care organization



VYkpalHCbkui pamionoriyauid Ta oHKomorigHui )xypHait. 2021. T. 29. Ne 1. C. 141-155
Ukrainian journal of radiology and oncology. 2021;29(1):141-155

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

180 MBbk, edexrnBHa no3a onpominenus npu I[IET-
IOCIDKEHH] ckiage Ommspko 6-11 wm3B. Cxiamosa
Bix "8F-®JII" mopisHioe Grmu3bko 3—4 M3B, perira BigHO-
cutbes a0 KT.

PexomeHnioBaHM IHTEpBaJl MK YacoM BBEICHHS
BF-®JII" Ta mOYaTKOM CKaHyBaHHs CKiamae 60 XBUIHH.
3MiHM YaCOBOTO IHTEpBally MOBHHHI YIiTKO (DiKCyBaTHCH,
OCKIUIBKH BiJ] IIbOTO 3aJIC)KUTh BUMIPIOBaHHS 3HaY€Hb Ha-
konnueHHs1 POIL.

Crangapru3oBaHe 3HaueHHs HakonuueHHs '‘SF-OT
(SUV) BUKOPHCTOBYBaJOCh SIK JOAATOK 1O Bi3yajabHOI
OIIIHKH 1 pO3PaxOBYBaIOCH 32 (HOPMYIIOF0:

Act_ . (kBg/ml)

voi

SUV =

Act (MBq)/BW(kg)

administered
ne Act, ,— aKTHBHICTb, BUMipsiHa B 00’ €Mi iHTEpECYy,

Act .. . — BBEIEHA AKTHBHICTb 13 IIONPaBKOIO
Ha ¢izmunnit posnan *F-OJT, BW — Maca Tina.

[Tpu Buxonanni [IET/KT BpaxoByBanocs, 1110 Mix Ho-
NepeiHiM JIarHOCTUYHUM OOCTEKEHHSIM YU KypCOM JIi-
KyBaHHS Ma€ OyTH TICBHHUH iHTEpBaJ — He MeHIe 21 JTHs.

CraructiyHa 00poOKa OTPHIMAaHUX JaHWX BUKOHYBa-
Jach 3a JIONOMOTOI0 TakKeTiB mporpaMm «Axum v 5.0,
«Statistica v 5.0».

PE3YJIBTATH TA iX OBI'OBOPEHHS
Mo nouarky Teparii 10 xBopum i3 JAPII3 Oyna npose-
nera CBT 3 “"Tc-MIBI i mOBTOpHE IOCIIGKEHHS
Yyepe3 TPH MICsLIi 3 METOIO OLIIHKH e()eKTUBHOCTI JIIKyBaHHSI.
Hasogumo wiiniunuii npuknag CBT 3 #mTc-MIBI
y mamienta 3 JPII3 ta fiogopedpakrepHicTiO 3a pe-
3yJAbTaTaMH OCTAHHIX TOCTIIKYBJIbHUX CKaHYBaHb.

(puc. 1).

Act . (kBg/ml)
SUV=

Act (MBq)/BW(kg)

administered
where Act ,— activity measured in the volume of in-
terest,

Act - eq— administered activity adjusted to physi-
cal destruction of *F-FDG, BW — body weight.

When performing PET/CT, it was taken into account
that there should be a certain interval of at least 21 days
between the previous diagnostic examination or the
course of treatment.

The obtained data were statistically processed by
means of Axum v 5.0, Statistica v 5.0 software packages.

RESULTS AND DISCUSSION

Prior to initiating therapy, 10 patients with differenti-
ated thyroid cancer underwent whole body scintigraphy
with *"Tc-MIBI and re-examination in three months in
order to assess treatment success.

The figure below represents a clinical example of
whole body scintigraphy with *™Tc-MIBI in a patient with
differentiated thyroid cancer and iodine refractoriness

Puc. 1. CBT 3 *"Tc-MIBI, nokansnuii peruaus JIPII3 Ta MHOXUHHE ypasKeHHsI JiereHb (HOI0HEeraTMBHI BOTHHUILA)

Fig. 1. Whole body scintigraphy with *"Tc-MIBI, local relapse of differentiated thyroid cancer and multiple lung lesions
(iodine-negative foci)
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Ha cuunTnrpadivHoMy miaHapHoMy 300pakeHHI
3 P"Tc-MIBI B nepenniii Ta 3aaHi# IPOEKIisSX Bizyanizy-
I0ThCS. MHOKMHHI BOTHHIIA YPaXKEHHS JIETEHb IIPU TIep-
BUHHOMY Jn(epeHIiiOBAHOMY HOOHETaTHBHOMY pPaKy
[IUTOIIOAIOHOT 3aJ103H.

ITicns mpoBeaeHHS qiarHOCTHYHOTO 0OCTEKESHHSI Tarli-
€HTy OyJa MpU3HAYeHA TapreTHa Teparris mpenaparom He-
KcaBap 3TiHO 3 TMPOTOKOJOM JiKyBaHHS. byma mocsr-
HyTa perpecis BOTHHUINA B JIeTeHsaX y Mexax 70 % (puc. 2).
[Mopanbmnii MOHITOPUHT €(EKTUBHOCTI MPOTUIYXJIHH-
HOTO JIIKyBaHHS MpoBoAuMBCs 3a pomomororo CBT
3 #"Te-MIBI.

based on the findings of recent post-treatment scans
(Fig. 1).

Multiple foci of pulmonary involvement in primary
differentiated iodine-negative thyroid cancer are visible
on the scintigraphic planar image with *"Tc-MIBI in an-
terior and posterior projections.

After diagnostic examination, the patient was pre-
scribed targeted therapy with Nexavar according to the
treatment protocol. Regression of the focus in the lungs
was achieved within 70 % (Fig. 2). Further monitoring of
antitumor treatment success was performed by means of
whole body scintigraphy with *™Tc-MIBI.

Puc. 2. CBT 3 *"Tc-MIBI, nokansauii peruaus J[PII3 Ta MHOXHHHE ypasKeHHsI JiereHb (HOIOHEraTMBHI BOTHHUIIA)
TTicIIst TapreTHOI Teparii

Fig. 2. Whole body scintigraphy with *™Tc-MIBI, local relapse of differentiated thyroid cancer and multiple lung lesions
(iodine-negative foci) after targeted therapy

SIK BUJTHO 3 puC. 2, TiCis TapreTHol Teparii Ha CIUH-
turpaivHOMy 300pa)K€HHI BiMIYa€ThCS 3MEHIICHHS
(yHKIIOHATIBHOT AKTMBHOCTI METaCTaTUYHMX BOTHHIIL.

10 marmieHTiB, SKUM OO JiKyBaHHS OylIO TIpOBEICHE
nocmimpkerns [TIET/KT 3 8F-®/II, takox Gyid mposiko-
BaHi 3a JIOTMOMOIOI0 TapreTHol Teparii Ipenaparom
Hekcagap®.

Sk imrocTpariiro HABOIMMO KJIIHIYHI BUITAJKU MPOBE-
neunst [IET/KT 3 BF-®OJII" y namienTiB i3 flomoHeratis-
Humu BorHumamu JIPII[3 i3 MeToro MiarHOCTHKH Ta
MOCTIIIKyBaJIbHOTO MOHITOPUHTY.

Xopuit A. maminapauii pak 1113, 4 xypeu PUT, Bin-
cytHicth HakommueHHst "*'I-Nal Ha MOCTIIKYBaJbHOMY
ckani micis 3 xkypey. 3a qanumu Y3J1 ra KT oOcresxxenns —
MiJ03pa Ha MOXKJIMBI BOTHHUIIA B JUISHIIL NI Ta JICTCHB.
Xsopomy npusnauera [TET/KT 3 BF-®/T (puc. 3, 4).

As Figure 2 shows, there is decreasing functional ac-
tivity of metastatic foci after targeted therapy on the scin-
tigraphic image.

Ten patients, who had PET/CT with ¥F-FDG made
before treatment, also underwent targeted therapy by
means of Nexavar.

As an example here are case reports of PET/CT with
F-FDG in patients with iodine-negative foci of differen-
tiated thyroid cancer aimed at diagnosing and post-treat-
ment monitoring.

A patient A., papillary thyroid cancer, 4 courses of ra-
dioactive iodine therapy, no "'I-Nal accumulation on
post-treatment scan after course 3. According to ultra-
sound and CT: suspected possible foci in the neck and
lungs. The patient was prescribed PET/CT with *F-FDG
(Fig. 3, 4).
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Puc. 3. ITET/KT 3 "®F-®/I" Bisyanizyerscs oruuiie rinepdikcarii 18F-OI y HakIFOUHYHII AUISHI cripaBa
Fig. 3. PET/CT with ¥F-FDG. Visible focus of 18F-FDG hyperfixation in the supraclavicular region on the right

Puc. 4. TIET/KT 3 ¥F-®/IT. Bisyaui3yerbcst BOTHHIIE B JUSIHI [IAT
Fig. 4. PET/CT with "F-FDG. Visible focus in the neck region
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3a manumu [IET/KT 3 'SF-®I" y maHoro maiiieHTta
MiATBEPIKEHA HAsBHICTh BOrHMIIA Tinepdikcamii PDIT
y IUISHINL IIH1, Y TOH JKe Yac He BUSBIICHO O3HAK MPOJIOH-
ranii mporecy B JiereHsx. BiporiaHo, BorauIa, 3Hai1eH]
3a maammu KT, BignoBigaroTe GpiOpo3HUM 3MiHAM TICIs
MEPEHECEHHX 3aNallbHUX MPOIIECIB.

[Ticns mpoBeseHHS AiarHOCTHYHOTO OOCTE)KEHHS Iia-
IieHTy Oyima MpU3HAa4YeHa TapreTHa Tepallis MperapaToM
HekcaBap® 3riiHo 3 IPOTOKOIOM JIIKYBaHHS.

Jiarnoctnune ckanyBanus 3 '*F-®JII" BUABUIIO 3HU-
KEHHs (DYHKIIOHAJbHOI aKTHUBHOCTI BOTHHINA B JUISHII
mmi (SUV — Big 6,9 1o 4,2). 3MeHIIeHHsS po3Mipy BOr-
HUIIA HE CIIoCTepiranoch (puc. 5 ).

According to PET/CT with ®F-FDG, this patient was
confirmed to have foci of RP hyperfixation in the neck, at
the same time no signs of prolongation of the process in
the lungs. Probably, the detected foci correspond to fi-
brotic changes after prior inflammatory processes accord-
ing to CT.

After diagnostic examination, the patient was pre-
scribed targeted therapy with Nexavar according to the
treatment protocol.

Diagnostic scanning with *F-FDG revealed decreas-
ing functional activity of the focus in the neck (SUV —
from 6.9 to 4.2). No reduced dimensions of the lesion
were observed (Fig. 5).

Puc. 5. TIET/KT 3 ¥F-®/I". Boruuiue rinepdikcanii 18F-O/II" y Haakroun4HiN UTSHII cripasa,
MeTabomyHe 300pakeHHs MiCIs MPOBEICHHS TAPTETHOI Tepartii
Fig. 5. PET/CT with '8F-FDG. A focus of 18F-FDG hyperfixation in the supraclavicular region on the right,
metabolic image after targeted therapy

VY marienta b. 3 donikymsproro popmoro JIPI3 Ha moct-
JiKyBaIbHOMY CKaHi mmicis 5 kypcy PUT Binmiuanachk Biz-
cytHicTh HakormudeHHs *'I-Nal. Tlpu upomy 3a maHuMu
KT Ta Bucokmmu 3HaueHHsMH TI' moxkHa Oyino mependa-
YUTH MOXJIUBICTh METAaCTa3yBaHHI. XBOPOMY Oylia peKo-
mennosana [IET/KT 3 F-O/T" (puc. 6).

Ha KT-300pakeHHI BiIMi4a€ThCS YiTKE BOTHHIIE B JTi-
Bill JIETEHI, SIKC CIIBIAJNAE NMPH HAKIAaJaHHI MeTabomid-
Horo IIET-ckany. IHmni napiOHI BOTHHMINA BiAIIOBITAIOTH
(hiOpO3HUM Ta KaJIbLUHATHUM yTBOPEHHSIM.

TakuM YMHOM, Ha €TaIli OJlepXKAHHS CTPYKTYPHOTO 30-
OpakeHHs1 BKe Oyna ozjepkaHa iH(opmalis Mpo HasB-
HICTh METACTaTHYHOTO BOTHUIIA B JICTCHI, siKa Oyia mij-
TBEpJUKEHa 3a JoroMoroto 3D-Tpancdopmarii (puc. 7).

A patient B. with follicular differentiated thyroid
cancer showed no "*'I-Nal accumulation on post-treat-
ment scan after course 5 of radioactive iodine therapy.
At the same time, according to CT and high TG values,
the probability of metastasis could be predicted. The
patient was recommended PET/CT with "“F-FDG
(Fig. 6).

The CT image shows a clear focus in the left lung
coinciding when a metabolic PET scan overlaps. Other
small foci correspond to fibrous and calcified forma-
tions.

Thus, at the stage of obtaining a structural image,
there were already available data on a metastatic lesion in
the lung confirmed by 3D transformation (Fig. 7).
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Puc. 6. TIET/KT 3 "F-®/IT". BisyanizyeTbcsi BOTHHIIE B JiBiii JiereHi
Fig. 6. PET CT with '8F-FDG. Visible focus in the left lung

Puc. 7. Tpancdopmarist 300pakeHHS — METaCTaTUYHE BOTHUIIE B JIETEHI

Fig. 7. Image transformation — metastatic focus in the lungs

Hacrynuum erariom Oyia TapretHa Teparis iomoHera-
TUBHOTO METACTaTUYHOrO BOTHMINA B Jerei. Jlus
OIIIHKK PEe3yNbTaTUBHOCTI JIIKyBaHHS Oyja MpoBeJeHa
IET/KT 3 “F-®/I. 3a nanumMu MeTabOIIYHOrO CKaHy-
BaHHS, JOCTOBIPHMX 3MiH SK IIOZO PO3MIpiB BOTHHINA,
TaK 1 CTYNeHs Horo (pyHKIIOHAIFHOI aKTUBHOCTI HE BH-
SIBJICHO.

VY 8 marieHTiB TiCHA MPOBEACHHS TapreTHOI Teparii
3aJIMIIATINCS BOTHUIIA, SIKI TPOJOBKYBAIN HAKOIMIYBaTH
Hetiogauit POII npu miarHOcTHYHOMY cKaHyBaHHI. LM
XBOpUM Oyia pEKOMEHJOBaHA [HCTaHIIHHA TpoMe-
HEBa Tepartis, i Jac Kol MaIi€eHTH OJep)KaIn CyMapHy

The following step was targeted therapy of iodine-
negative metastatic foci in the lung. To assess treatment
success, PET/CT with '8F-FDG was performed. Accord-
ing to the metabolic scan, no significant changes in terms
of the dimensions of the focus as well as its functional
activity were detected.

Eight patients after targeted therapy showed foci fur-
ther accumulating non-iodine RP on the diagnostic scan.
These patients were recommended external-beam radio-
therapy, during which patients received a total focal dose
of 30 Gy, 3 Gy for 10 fractions. The treatment effect was
evident during the 4-5 fraction of irradiation.
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Boruuinesy 103y 30 I'p, mo 3 I'p 3a 10 dpakuiii. Edekr
JIKyBaHHS TPOSBHUBCSA i Yac MPOBEAeHHA 4—5 Qpaxiii
OTIPOMIHCHHS.

Yepes 3 Micsii micist AUCTaHIIHHOI MPOMEHEBOT Te-
pamii Ha octeocruHTHTPadii 3 HEHoAHUM pamiodapmmpe-
naparoM " Tc-MIBI Biamidanoch 3HauHe 3HUKEHHS TPO-
LIEHTa HaKOIIMYEeHHs Ipenapary. Y 5 XBOpUX BiJCOTOK
3MeHIIeHHs HakonuueHHs POII cknas 6inbire 45 %. Pa-
30M 3 UM, Y 6 XBOpHX OONBOBHIA CHHIPOM OyB BiICyT-
HIM, Y 2 — TIOMiIpHO 3HW)KEHHM.

TakuM 4MHOM, MPOBEACHHS JTOCII/DKEHb 3 OfIep)KaH-
HSM METa0ONMiYHIX 300paKeHb y TAIliEHTIB 3 HOMOHEera-
tuBHOK0O (opmoro JIPII3 mo Ta micis mpoBeACHHS Tap-
TeTHOI Ta IUCTaHIIHHOT IPOMEHEBOI Tepartii J03BOJIHIIO0
OIIHUTH ii eEKTHBHICTH, K 32 PO3MipaMH METaCTaTH4-
HOTO BOTHHINA, TaK 1 piBHEM Horo (yHKIiOHAJIBHOT ak-
THUBHOCTI.

BUCHOBKH

1. JlikyBaHHs HomoHeratmBHuX MetactasiB J[PII[3
3a JIOTIOMOTOXO iHTI0ITOPIB THPO3HHKIHA3H CYIIPOBOIKY-
BAJIOCh 3MCHIICHHSIM KUIBKOCTI METacTaTHYHHUX BOT-
HUIIl Ta 3HWKCHHAM DPIBHA 1X (YHKIIOHAJIBHOI aKTHB-
HOCTI.

2. IIpoBezeHi TOCTIPKEHHS iATBEPAMIN MOKIIUBICTD
BUKOPHMCTAaHHsI METOAMK i3 Heroauumu POIT (" Tc-MIBI,
9mTe-DMCA) mi1st OIiHKY e()eKTHBHOCTI JTiKYBaHHS HOI0-
HeraTMBHHUX MeTtactasis JIPIII3.

3. IET/KT 3 "8F-®I" € BUCOKOIHPOPMATHBHOIO Me-
TOIUKOIO JUIS OIIHKH BIUTUBY 1HT10iTOPIB THPO3WHKIHA3H
Ha (YHKIIOHATbHY aKTUBHICTh METACTATUYHUX BOTHHII
3a JJaHMMHM MeTa0OJiYHOIro CKaHyBaHHS NP JIIKyBaHHI
HWomoHeratuBHUX MeTacTtasis JIPII3.

4. Ilpu BiICYTHOCTI MO3UTHBHOI AWHAMIKU MiCHS 3—
4 KXypciB MOKa3aHO 3aCTOCYBaHHS JMCTaHLIHHOI mpome-
HeBoi Teparii 3 COJL 30-50 I'p, sika 103BOJIsIE€ 3MEHIITUTH
00’eM METAaCTaTHYHUX OCEPEJIKIB Ta 3HU3UTH 1X MeTabo-
JIYHY aKTUBHICTb.
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18F-fluorodeoxyglucose positron emission tomography

Three months after external-beam radiotherapy, os-
teoscintigraphy with non-iodine radiopharmaceutical
mTe-MIBI showed a significant reduction in the percent-
age of drug accumulation. In 5 patients, the reduction per-
centage of RP accumulation was more than 45 %. At the
same time, in 6 patients the pain syndrome was absent, in
2 patients — moderately reduced.

Therefore, studies with metabolic images in patients
with iodine-negative form of differentiated thyroid cancer
before and after targeted therapy and external-beam ra-
diotherapy have made it possible to assess its effective-
ness in terms of the dimensions of the metastatic focus as
well as the level of its functional activity.

CONCLUSIONS

1. Treatment of iodine-negative metastases of differ-
entiated thyroid cancer by means of tyrosine kinase in-
hibitors was accompanied by a decreasing number of
metastatic foci and reducing level of their functional ac-
tivity.

2. The studies have confirmed the possibility of apply-
ing techniques with non-iodine RP (*Tc-MIBI, *™Tec-
DMCA) to assess the effectiveness of treatment of iodine-
negative metastases of differentiated thyroid cancer .

3. PET/CT with '8F-FDG is a highly informative tech-
nique for assessing the effect of tyrosine kinase inhibitors
on the functional activity of metastatic foci according to
metabolic scans in treatment of iodine-negative metasta-
ses of differentiated thyroid cancer.

4. If there are no positive changes after 3—4 courses,
external-beam radiotherapy with total radiation dose of
30-50 Gy is indicated, which is capable of reducing the
volume of metastatic foci as well as their metabolic activ-

1ty.
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IlepcneKkTHBY MOAANBIINX AOCTiIKEHD

[Tnanyerbest po3poOUTH METOJ JIIKYBaHHS MaI[iEHTIB
3 MeTacTaTM4YHMM, IporpecyrounM audepeHuiiona-
HHUM pakoM MIMTONOIOHOT 3a103H, pepaKkTepHUM JI0 Ji-
KyBaHHS pa/lloaKTUBHUM HOJIOM, 3 BUKOPHCTAHHSIM MOX-
JUBOCTEH SK TapreTHOI, TaK i MPOMEHEBOI Tepartii.

KonduikT inTepecin
ABTOpH 3asBIAIOTH MPO BIICYTHICTH KOHQIIKTY iH-
Tepecis.

Indopmanist npo pinancyBaHHSA
PobGora ¢inancyerbes Bunarkamu JlepxkaBHoro Oro-
JUKeTy YKpaiHu.

Prospects for further research

Developing a treatment technique for patients with
metastatic, progressive differentiated thyroid cancer
which is refractory to treatment with radioactive iodine,
using the possibilities of both targeted and radiation ther-

apy.

Conflict of interest
The authors state no conflict of interest.

Funding information
The study is financed by the State Budget of Ukraine.

BIIOMOCTI ITPO ABTOPIB

ConoasinnnkoBa Okcana IBaniBHa — JOKTOp Me-
JMYHHX HayK, npogecop, 3aBilyBad HaAyKOBO-AOCIIIHOTO
BIJUIUICHHS sIACpHOI Meauiuau HarioHanbHOro 1HCTH-
TyTy paky MIiHicTepCTBAa OXOPOHH 3M0pOB’sT YKpaiHu;
Byi1. Jlomonocosa Oyn. 33/43, m. Kuis, Ykpaina, 03022;

e-mail: 0ik2000@ukr.net

M006.: +38 (050) 961-46-72.

Buecox aemopa: pospobra ronyenyii Odocii-
0ICeHH s, 302aIbHe KEPIBHUYMBO NPOBEOEHHAM 00-
CIOICEHHSL.

KmeTiok Spocias BosioauMupoBuy — kaHAMIAT Me-
TUYHUX HayK, AUPEKTOp BceeykpaiHCHKOTO LEHTPY panio-
xipyprii npu nikapui «®eodanis» [lepxkaBHoro ympas-
JIHHS crpaBamu; Byl Akaaemika 3abosioTHoro, Oym. 21,
Kuis, Ykpaina, 03143;

e-mail: k.yaroslav(@ gmail.com

Mo006. +38 (050) 373-60-03.

Buecoxk asmopa: 36ip, 0obpobka, ananiz ingpopma-
yil.

Janunnenko Bikropis BikTopiBHa — HayKOBHIA CITiB-
POOITHUK HAyKOBO-IOCTIHOTO BIIMIICHHS SACPHOI Me-
munrHn HarionaneHOTO 1HCTHUTYTY paky MiHicTepcTBa
OXOpOHHM 3710poB’s  VYKpainm; Byn.  JloMOHOCOBa,
oyx. 33/43, m. Kuis, Ykpaina, 03022;

e-mail: vpribluda@ukr.net

M006. +38 (098) 287-16-87.

Buecoxk aemopa: 36ip, 0o6pobka, ananiz ingpopma-
yii.

Cyxkau I'eopriii I'eoprilioBu4 — kKaHIuAaT MEAUUHUX
HayK, 3aBiJyBau KIJIIHIYHOTO BIIIUICHHS PaIiOHYKIIiTHOI
miarHOCTHKH Ta  Tepamii  HamioHanmpHWIA — iHCTH-
TyT paxy MiHicTepcTBa OXOpOHH 3/I0POB’sl YKpaiHU; BYIL.
Jlomonocoga, 6yn. 33/43, m. Kuis, Ykpaina, 03022;

e-mail: hornett.sukach13@gmail.com

M006. +38 (067) 135-55-56.

Bunecox aemopa: cmamucmuune onpayro8anis
OMPUMAHUX OAHUX, HANUCAHHS MEKCIY CIammi.

INFORMATION ABOUT THE AUTHORS

Solodiannykova Oksana Ivanivna — Doctor of Med-
ical Science, Professor, Head of Nuclear Medicine Re-
search Unit of National Cancer Institute of the Ministry
of Health of Ukraine; 33/43, Lomonosova Str., Kyiv,
Ukraine, 03022;

e-mail: 0ik2000@ukr.net

tel.: +38 (050) 961-46-72.

Author contributions: Study concept develop-
ment, general management of the study.

Kmetyuk Yaroslav Volodymyrovych — Candidate of
Medical Science, Director of All-Ukrainian Center for
Radiosurgery of the Feofania Clinical Hospital of State
Management of Affairs; 21, Akademika Zabolotnoho Str.,
Kyiv, Ukraine, 03143;

e-mail: k.yaroslav@gmail.com

tel.: +38 (050) 373-60-03.

Author contributions: Collecting, processing and
analyzing information.

Danylenko Viktoriya Viktorivna — Researcher of
Nuclear Medicine Research Unit of National Cancer In-
stitute of the Ministry of Health of Ukraine; 33/43, Lo-
monosova Str., Kyiv, Ukraine, 03022;

e-mail: vpribluda@ukr.net

tel.: +38 (098) 287-16-87.

Author contributions: Collecting, processing and
analyzing information.

Sukach Heorhii Heorhiiovych — Candidate of Medi-
cal Science, Head of Clinical Department of Radionu-
clide Diagnosis and Therapy of National Cancer Institute
of the Ministry of Health of Ukraine; 33/43, Lomonosova
Str., Kyiv, Ukraine, 03022;

e-mail: hornett.sukach13@gmail.com

tel.: +38 (067) 135-55-56.

Author contributions: Statistical processing the
obtained data, writing the article.

BesnepepBHa MenuHa OCBiTa
Ta OpraHizalist OXOPOHH 37I0pOB’si

155

Continuing medical education
and health care organization



