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The aim of this article is to assess the initial status, characteristics of the tumor process and initial surgical treatment in patients
with well-differentiated thyroid carcinomas who subsequently showed resistance to ™'l therapy, comparing with the control group
of patients who achieved a positive effect of '3'l therapy.

Materials and methods. In total, 156 cases of well-differentiated thyroid cancer were analyzed. The control group consisted of
189 patients who showed complete responses to treatment of metastases after **'l therapy and the confirmed relapse-free period.
The patients were operated and followed up in the Department of Endocrine Gland Surgery of SI “V. P. Komisarenko Institute of
Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine” between 1990 and 2019.

Results. Based on our study, in the group of radioiodine-resistant metastases, there was a 3.1:1.0 predominance of women over
men; whereas in the control group, this ratio was 1.4:1.0. It was noted that resistance to radioactive iodine in patients under 20
years of age was 4 times significantly lower (10.26 %) comparing with the radiosensitive group (41.90 %). In the age group of
41-60 years, radioiodine resistance was 6.5 times higher than that in the comparison group (39.10 % and 6.35 %), and in the age
group over 61 years — 11 times (11.54 % and 1.05 %). The impact analysis of radiation exposure on the radioiodine refractori-
ness occurrence revealed that among patients living in radiation-contaminated areas of Ukraine in 1986 following the Chornobyl
accident, there were no significant differences in the development of resistance to radioactive iodine (resistance to 'l —51.92 %
(n = 81),treatmentresponse 'l —64.02 % (n = 121)). These differences may be due to the younger age of patients affected by
radiation and better sensitivity to radioiodine compared to the main group patients. The maximum number of radioiodine-resistant
observations was in the intermediate risk group (71.15 %; n = 111). Worth noting is the significant number of radioiodine-resis-
tant metastases in the group where their absence was initially diagnosed (11.53 %; n = 18) and in the group where the proper
assessment of lymph collectors was not performed (29.49 %; n = 46). Radioiodine resistance was significantly more common
(33.97 %; n = 53)in observations where the prophylactic central dissection was not performed.

Conclusions. The main risk factors in the development of radioiodine-resistant metastases were the age of patients older than 40
years, the limited primary surgery on regional lymphatic collectors of the neck, tumor aggressiveness. Careful pre- and intraoperative
assessment of regional collectors of the lymph outflow, preventive central neck dissection and extensive therapeutic dissections
can reduce the risk of residual and radioiodine-resistant metastases. Timely diagnosis of metastases can improve the results of
primary surgical treatment for patients with differentiated thyroid carcinoma and reduce the incidence of radioiodine resistance.

Papioii0ape3uCTeHTHI MeTacTasu BUCOKOAUDEPEHLiH0BAHOIO PaKy LWUTOBUAHOI 3aA03H,
aHani3 XapaKTepUCTHK NYXAWH i NepBUHHOrO ONEePaTUBHOrO BTPYYaHHSA

M. B. Octadiiuyk, A. €. KoBaneHko, H0. M. TapalueHko

MeTa po6oTU — OLHUTY NEPBUHHWIA CTaTYC, XapakTePUCTMKW NYXMMHHOIO NPOLIECY Ta MOYaTKOBOrO XipypriYHOro NikyBaHHs B
nauieHTiB i3 BUCOKOAM(EPEHLIIIOBAHNMM KapLHOMaMy LMTOBUAHOI 3aM03u, siki 3rofoM Mani peauncTeHTHICTb 4o Tepanii ™,
MOPIBHSIHO 3 KOHTPOMBLHOIO MPYMOK0 XBOPUX, SiKi Maru no3UTUBHMIA echekT Big Tepanii 11,

Marepianu Ta meToau. BukoHanu aHania 156 cnoctepexeHb BUCOKOAMMEPEHLIMOBAHOTO paKy LUMTOBUAHOI 3351031, PE3VCTEHTHUX
fo Tepanii "*'l. KontponbHa rpyna — 189 navieHTiB, y sikix BU3HAUMIN NO3UTUBHUIA eeKT NikyBaHHs MeTacTasiB nicns tepanii 'l
Ta foBeaeHoro 6e3peunanBHoro nepioy. MauieHTy npoonepoBaHi Ta nepebyBany nig CNoCTePeXeHHsM Y Bigaini xipyprii 3ano3
BHYTPILUHBOI cekpeLlii OY «IHCTUTYT eHpokpuHonorii Ta 06MiHy pedoBuH imeHi B. M. Komicaperka HAMH Ykpainuy (1990-2019 pp.).

Pesynktatu. Y rpyni pagioionpesvncTeHTHUX MeTacTasis nepeBaxant XiHku y cnigigHoLwerHi 3,1:1,0, a y rpyni KOHTponto cnis-
BiJJHOLLIEHHS1 XiHOK i YOroBikiB cTaHOoBUMO 1,4:1,0. BusiBuK, WO Pe3NCTEHTHICTb A0 PadioaKTMBHOIO NOAY B NaLieHTiB Bikom 4o 20
pokis 6yna BiporigHo B4eTBePO HIk4oto (10,26 %) nopisHsHO 3 pagiorioayyTiveoto rpynoto (41,90 %). Y Bikosii rpyni 41-60 pokis
pagionofpe3nCTEHTHICTb NepeBaxana B 6,5 pasa NopiBHAHO 3 rpynoto nopiBHsHHS (39,10 % 6,35 %), a cTapiue 3a 61 pik —B
11 pasiB (11,54 %i1,05 %). AHaniayrouu BNAVB pagiaLiiHOro ONpOMIHEHHS HA BUHWKHEHHS pagioioapedpakTepHOCT, BUSBUMM:
cepeq nauieHTiB, siki npoxxusany B 1986 p. Ha pagiauinHo 3abpyaHeHux TepuTopisx YkpaiHu BHacnifok aBapii Ha YopHOOMNbCHKi
AEC, He Gyno BiporigHnx BiAMIHHOCTEN 3a PO3BUTKOM CTIKOCTI IO pafioakTUBHOIO 1ody (pe3ncTeHTHicTb Ao 'l — 51,92 %
(n = 81); edoekT nikyaHHsa 'l — 64,02 % (n = 121)). Lli BigMiHHOCTI MOXYTb ByT1 NOB'A3aHI 3 MONOALLMM BIiKOM pagiaLiiiHo
nocTpaxaanux nawieHTiB i KpaLLot YyTIMBICTIO 4O pagiooay NOPIBHSHO 3 naLlieHTamn OCHOBHOI rpynu. MakcumanbHa KinbKicTb
pagionoape3nCTEHTHUX COCTEPEXEHb — Y Tpyni NpoMixHoro pusuky (71,15 %; n = 111). MNpueepTae yBary Ynmana Kinbkictb
papioiope3nCTEHTHNX MeTacTasiB y rpyni, B kil NepBUHHO iX He aiarHoctysamm (11,53 %;n = 18),iy rpyni, ae He BUKOHYBanM
HanexHe OLiHIOBaHHS CTaHy niMdaTnyHnx konektopis (29,49 %; n = 46). Y crocTepexeHHsX, Ae NpodinakTUYHy LieHTparnbHy
[VCEKLIt0 He BYKOHYBanW, PagionoapesncTeHTHICTb BU3HadYanm BiporigHo yacrile (33,97 %;n = 53).
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BucHoBku. OCHOBHI (hakTOpu pO3BUTKY Pagiooape3nCTEHTHUX MeTacTasiB — Bik naLieHTiB cTaplue 3a 40 pokis, 0bmexeHuit obesir
NEePBUHHOTO ONEPaTUBHOIO BTPYYaHHS Ha perioHapH1X NiMGaTuyHNX KONekTopax LUK, arpeCUBHICTb NyXnUHWU. PeTenbHicTb Ao- Ta
iHTpaonepaLiiHOro OLiHOBaHHS per'ioHapHWX KONeKTOopIB NiMAOBIATOKY, BUKOHAHHS NPOMiNaKTUYHOI LLeHTparbHOI A1ceKwii wui Ta
LUMPOKMX TepaneBTU4HNX ANCEKLIN Aat0Tb 3MOTY 3MEHLLUMTI PU3NK PO3BUTKY pesnayanbHUX i pafiofioapesncTeHTHIX MeTacTasis.
CBoevacHa fjarHocTika MeTacTtasiB fae MOXMBICTb MONINWNTIA pesyrnbTaTi NEPBUHHOMO XipypriyHOro NMikyBaHHS NaLieHTiB i3
AndepeHLiioBaHOI0 TUPEOIAHOK KapLIMHOMOO, 3HU3WUTW YacTOTy PO3BUTKY PafioA0APE3NCTEHTHOCTI.

Paanoioape3ncTeHTHbIe MeTacTasbl BbiICOKOAU(DGEPEeHLMPOBAHHOIO paka LLUTOBUAHOM Kntouesble croBa:

Xene3bl, aHaAM3 XapaKTepUCTUK ONyXOAeH W NepBUYHOr0 ONepaTMBHOrO BMELLaTeAbCTBa ’fmﬁ%g:‘z\:"sm

M. B. Octaduituyk, A. E. KoBaneHko, t0. H. TapaLieHko KEAESE,
Xupypruyeckoe

Llenb paboTbl — OLEHUTL NEPBUYHBIN CTATYC, XapaKTEPUCTMKI OMyXOMNeBOro NpoLIEcca 1 HAYarbHOTO XUPYPIUYECKOrO NIEYEHNA Y AGUEHUE, PAAMOMOA-

MavLmMeHTOoB C BbicokoandepeHLMPOBaHHBIMIM NaNUNASPHLIMI KaPLMHOMaMW LLIMTOBUAHOM Kenesbl, BOCAEACTBIAM MPOSBUBLLMX  PE3UCTEHTHbIE

Pe3NCTEHTHOCTb K Tepanuu ™'l, No cpaBHEHWO C KOHTPOIBHON FPYNMoi 6OMbHBIX, Y KOTOPbIX NOMYYEH NONOXKATENbHBIA APDEKT  MeTacTasbl,

Tepanum 1. paanonoaTepanus.

Matepuanbl u metogbl. MpoBegéH aHanus 156 HabntoaeHUn BbICOkOANGMEPEHLIMPOBAHHOMO paKa LUMTOBMAHON KeNesbl,

PE3NCTEHTHbIX K Tepanun *¥'l. KoHTponbHas rpynna — 189 naumeHToB, Y KOTOPbIX OTMEYEH MOMOXMUTENbHbIA 3deKT Nneve-  3anopoxckui

MEAULMHCKMI XXypHaA.
2021. T. 23, Ne 5(128).
C.670-676

HUs MeTacTa3oB nocne Tepanum ' n fokasaHHoro GespeLyanBHoro nepuoaa. MauneHTbl onepyupoBaHbl 1 HaXoAMNNCh MOE,
HabntofeHveM B OTAENe XVUPYPrv Xenéa BHYTPeHHel cexkpeln JY «/HCTUTYT 3HOoKpuHoMorm 1 obmeHa BeLLEecTB UMEHM
B. M. Komuccaperko HAMH Ykpautbi» (1990-2019 rr.).

Pesynirartbl. B rpynne pagnoiogpe3ncTeHTHbIX METacTas3oB Npeobnafant XeHLUmHbl B cooTHoLweHun 3,1:1,0, a B rpynne KOHTponst
COOTHOLLIEHUE XEHLLMH U My4mnH cocTasmno 1,4:1,0. OTMeYEHO, YTO PE3UCTEHTHOCTb K PaarOaKTUBHOMY Oy Y MaLUEHTOB B
Bo3pacTe [0 20 neT Gbina 4OCToBepHO B 4 pasa Hike (10,26 %) No cpaBHEHNIO C rpynmnov 3 deKTUBHOIO NEYeHNst MeTacTasos
(41,90 %). B BospactHoit rpynne 41-60 neT paanoriogpe3ncTeHTHOCTL Npeobnagana B 6,5 pasa no cpaBHEHWO C rpynmnov
cpaBHeHust (39,10 % 1 6,35 %), a B Bo3pacTe bonee 65 net —B 11 pa3 (11,54 % un 1,05 %).

[Mpy aHanu3e BAMAHNA PagvaLMOHHOTO 06MyYeHUs Ha BO3HWKHOBEHWE paanoioapedpakTepHOCTN OTMEYEHO: Cpean MaLyeHToB,
npoxuBaBLLUYX B 1986 . Ha paaraLMOHHO 3arpsisHEHHBIX TEPPUTOPUSX YkpauHbI nocre aBapum Ha YepHobbinbekoit ASC, He Bbino
[OCTOBEPHbIX Pa3Mniynii B pa3BuTAM YCTOYMBOCTY K pafMoaKTMBHOMY iiofy (peaucteHTHoCTb k 'l — 51,92 % (n = 81); adcpekT
nedennst 'l —64,02 % (n = 121)). 311 paannuuns MoryT BbiTb CBsI3aHbI C Goree MoMoabIM BO3PaCTOM paauaLoHHO NOCTPaAaBLLIMX
MaLWEHTOB W JTyuLLEN YyBCTBUTENBHOCTBIO K PAaMonNozy Mo CpaBHEHNHO C GOMbHBIMI OCHOBHOW rpynnbl. MakcymMarnsHOe KonMYecTBO pa-
[MONOAPE3NCTEHTHbIX HABMKOAEHNI Bbirno B rpynne npomexyTouHoro pucka (71,15 %;n = 111). MpuenekaeTt BHUMaHWe 3HauNTENbHOE
KONM4eCTBO Paavonoapesn CTEHTHbIX METAcTa30B B rpynne, e NepBUYHO OHU He anarHocTpoBaHsl (11,53 %;n = 18), u B rpynne,
TZie He BbINorHeHa JOImKHas OLIEHKa COCTOsIHIS NuMdbaTiieckux konnektopos (29,49 %;n = 46). B HabrnioagHusIX, B KOTOPOI Mpo-
chunakTdeckas LieHTpanbHas AMCCEKLMS He NPOBELeHa, PaaMoNoapPEe3VCTEHTHOCTb OTMeveHa focToepHo vaLle (33,97 %;n = 53).

BbiBogbl. OCHOBHbIE (haKTOpbI pUCKa Pa3BUTISI PaAVONOAPE3NCTEHTHBIX METAcTa3oB — BO3PACT NaumeHToB craplue 40 ner,
OrpaHNYeHHOCTb NEPBINYHOTO ONEPaTUBHOrO BMELLATENLCTBA HA PEMMOHAPHBIX NMMMMATUYECKIX KOMMeKTopax Lien, arpeccuB-
HOCTb onyxonu. TLaTenbHOCTb [40- W MHTPaoNePaLOHHON OLIEHKI PErMOHapHbIX KOMNEKTOPOB N MMAOTOKa, NpoBeAeH e Npo-
(hUnaKT4ECKON LEHTPaNbHON AUCCEKLIM LLEV W LIMPOKUX TEPaNeBTUYECKUX ANCCEKLIMA NO3BOMSIOT YMEHBLUNTL PUCK Pa3BUTUS
pesnayanbHbIX U PaanoioapesnCTeHTHbIX MeTacTa3oB. CBOEBpEMEHHas AnarHoCTVKa METacTa3oB ynyyliaeT pesynsraTbl nep-
BMYHOTO XVPYPru4ecKoro fle4eHms NaLyeHToB ¢ AuddepeHLMpOBaHHOI TUPEOWAHON KapLIMHOMON 11 CHXaET YacToTy PasBuThs
paavonoape3NCTEHTHOCTH.

Metastatic well-differentiated thyroid cancer is treated with
radioactive iodine (™*'l) due to the ability of tumor cells to
capture and selectively accumulate the isotope. The positive
effect of treatment can be achieved in 60-70 % of patients
with small metastatic foci and a high degree of accumulation
of the radiopharmaceutical [1].

Some patients develop iodine resistance of metastases,
that is, the lack of the ability to capture the isotope, which
significantly worsens the prognosis. 5-year disease — free
survival rate for iodine resistance is 66 %, and 10-year sur-
vival rate does not exceed 10 % [2]. According to the results
of various studies, the average life expectancy of patients
with iodine-resistant thyroid cancer is from two and a half
years to three and a half years from the disease detection
[3-5]. It is currently believed that the MAPK signaling
pathway activation is the central link in the pathogenesis
of papillary thyroid carcinoma. Activation triggers are mu-
tations in the BRAF gene and genes of the RAS family, as
well as gene rearrangements with the chimeric RET-PTC
gene formation [6,7].

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

An important role in the development of iodine resis-
tance is played by the transport of iodine to thyrocytes, which
occurs against the concentration gradient by activating
the sodium iodine symporter. A decrease in the expression
of sodium iodine symporter, as well as a decrease in its
amount on the membrane of tumor cells, leads to a de-
crease in functional activity, both of these mechanisms are
considered the key factors in the resistance to radioiodine
therapy development [6].

The data on the frequency of iodine resistance are
contradictory. It has been shown that in 25-66 % of
cases, tumor foci either initially do not have a sufficient
capacity to accumulate "'l or lose it during therapy. It
may be due to a decrease in the population of well-dif-
ferentiated tumor cells and an increase in the number of
poorly-differentiated cells incapable of capturing *'I [8]. In
this case, thyroglobulin can not be considered a reliable
tumor marker, as decreased cell differentiation and iodine
resistance affect the ability of malignant cells to produce
thyroglobulin [9,10].
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At all stages of treatment for patients with well-diffe-
rentiated thyroid cancer, it is always necessary to take into
account the risk of developing resistance to radioiodine
therapy in order to change the therapeutic program in a
timely manner.

The diagnosis of metastases resistant to radioiodine
therapy is a controversial issue. It is noted that if metastases
of differentiated thyroid cancer progress after an adequate
course of radioactive iodine treatment with therapeutic
activities of 100 mCi and higher, further "'l therapy will be
ineffective [2,3].

In terms of morphological characteristics and clinical
manifestations, iodine-resistant thyroid carcinomas rep-
resent a highly heterogeneous group. In some patients,
pathological foci may not initially accumulate **'l, in others,
heterogeneity of the isotope accumulation activity in dif-
ferent foci may be observed; in addition, the resistance to
radioactive iodine may develop during treatment. There
are examples when pathological foci accumulate 'l but do
not progress, however, a positive therapeutic effect is not
observed either, even after repeated courses of radioiodine
therapy. In connection with this heterogeneity of the disease,
the determination of iodine resistance is an important diag-
nostic problem, in particular, to define the timing of more
effective ™'l therapy, and, if necessary, to change a treatment
tactics. Moreover, long-term use of the radiopharmaceutical
is associated with an increased risk of developing secondary
tumors and leukemia [2,3].

It should also be noted that, in most cases, iodine-re-
sistant tumors are asymptomatic and patients do not need
emergency therapy. Careful and regular follow-up of patients
after radical treatment allows, in most cases, early diagno-
sis of local iodine-resistant metastases in the neck region
and their surgical removal without survival rates affection.
Though, a case may not always be operable.

Important controversial clinical issues of prevention,
early diagnosis, optimization of the combined surgical and
systemic treatment strategy for patients with confirmed
iodine resistant metastases of well-differentiated papillary
thyroid cancer, requiring a study on the treatment results
in this group of patients, have remained unresolved to
date.

Aim

This article focuses on the assessment of primary status,
characteristics of the tumor process and initial surgical
treatment in patients with well-differentiated papillary thyroid
carcinomas who subsequently developed resistance to '*'I
therapy comparing with the control group of patients who
achieved an adequate response from *'| therapy.

Materials and methods

The work design is a clinical retrospective study. We
analyzed 156 cases of well-differentiated papillary thyroid
cancer, which showed iodine resistance after a radical
treatment, consisting in thyroidectomy, followed by ablative
therapy with "'l and suppressive hormonal therapy.

The control group consisted of 189 patients who
showed complete responses to treatment of metastases
after 'l therapy and a confirmed relapse-free period. The

patients were operated and followed up in the Department of
Endocrine Gland Surgery of SI “V. P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy
of Medical Sciences of Ukraine” between 1990 and 2019.

The study included patients who met the following
criteria:

— primary treatment of well-differentiated papillary thy-
roid carcinoma including total thyroidectomy with or without
neck dissection, followed by 'l therapy and suppressive
hormonal therapy;

— the studied group of iodine-resistant metastases
that is the development of one or more metastatic lymph
nodes in the neck, mediastinum that do not accumulate
31| after the confirmed relapse-free period (diagnostic ™'l
scanning, ultrasound or CT of the neck, thyroglobulin level
<0.20 ng/ml), provided that ablative radioiodine therapy is
at a therapeutic dose of 3.7 GBq (100 mCi);

— the control comparison group that is the complete
response of metastases to ™'l treatment with the confirmed
relapse-free period (diagnostic ™'l scanning, ultrasound or
CT of the neck, thyroglobulin level <0.20 ng/ml);

— at least a 6-month patient follow-up period or until
death.

At the first stage, the primary characteristics of the dise-
ase and initial surgical treatment were comparatively
assessed in the control group of patients with the com-
plete response to "'l therapy and in the study group with
confirmed iodine resistance.

We evaluated the patient's data (sex, age, living in a
radiation-controlled area affected by the Chornobyl accident,
clinical manifestations of the disease, risk group); charac-
teristics of the tumor process (stage according to the TNM
system, invasiveness, multifocality, morphology); the nature
of primary surgical treatment.

Statistical processing of the data was carried out using
the Statistica 10.0 Free trial. Calculated using the two —
tailed Fisher’s exact test.

Results

The data on the prevalence of well-differentiated radioio-
dine-resistant thyroid cancer in male and female patients
are contradictory without a clear relationship according to
various studies [1-3,8]. Lamartina L. and her co-authors
(2017) observed the predominance of men in radioio-
dine-resistant thyroid cancer [10]. In our study, in the group
of radioiodine-resistant metastases, there was a 3.1:1.0
predominance of women over men; whereas in the control
group, this ratio was 1.4:1.0.

The most significant factor in the development of
radioiodine resistance was the age, which was consistent
with many studies [2,3,5]. The adequate response to radio-
active iodine therapy for metastases of well-differentiated
thyroid cancer is known, especially in young patients [10]. It
was noted that the radioactive iodine resistance in patients
under the age of 20 years was 4 times significantly lower
(10.26 %) comparing with the group of effective treatment
of metastases (41.90 %) (Fig. 1, Table 1). In the age group
of 21-40 years, patients with positive dynamics following
the radioactive iodine therapy of metastases also dominat-
ed (50.79 % and 39.10 %, respectively). In age groups
over 40 years, there was a different situation in favor of
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Table1. Radioiodine-resistant metastases of well-differentiated thyroid carcinoma in
the age groups, n (%)

an increase in the number of iodine resistance cases.
In the age group of 41-60 years, radioiodine resistance
was 6.5 times higher in contrast to the comparison group

. A , Metast Complet Accordi
(39.10 % and 6.35 %) and atthe age of over 61 years, it Sk s,focfina;es re‘;’;gnes: A
was 11 times higher (11.54 % and 1.05 %). radioiodine | to "I therapy | Fisher’s exact
The presence of patients in the radiation-affected area resistance | for metastases | test

after the 1986 Chornobyl Nuclear Power Plant accident Under 20 16 (10.26) 79 (41.9) <0.0001
(Kyiv, Chernihiv, Zhytomyr, Rivne, Cherkasy, Volyn re- ~21-40 210 o0 L
gions) did not show a great influence on the metastases 41-60 61(39.10) 12(6.39) <0.0001

61 and older 18 (11.54) 2(105) <0.0001

resistance to radioactive iodine (51.92 %; n = 81), but
it was significant in the control group with responsive
metastases (64.02 %;n = 121) due to the young age of
radiation-injured patients who responded to radioactive
iodine therapy.

The clinical manifestations of thyroid cancer (palpable
tumor, dysphagia, dysphonia) did not differ significantly
between the groups being compared; most of the cancer
cases were asymptomatic and detected when the patients

Table 2. Regional metastasis of papillary thyroid carcinoma, n (%)

Metastases
showing

Regional metastasis

Complete According
response to to two tailed
radioiodine 31| therapy Fisher’s
resistance for metastases | exact test

18 (11.53) 0(0.0) 0.065

N, Absence of regional metastasis

. N,, Median neck metastases 33 (21.15) 68 (35.98) 0.018
were freated for another disease. . . N,, Metastases of the lateral neck, unilateral 59 (37.82) 121(6402) 0001
Risk stratification by groups was carried out at the time or bilateral
of primary treatment. In the low-risk group, the number of N, Regional lymph nodes which cannotbe 46 (29.49) 0(0.0) 0.001
assessed

radioiodine-resistant metastases was minimal (4.49 %;
n = 7). The maximum number of radioiodine-resistant cas-
es was in the intermediate risk group (71.15 %;n = 111).
There were 38 patients in the high-risk group (24.36 %)
with radioiodine resistance.

The stage of the tumor process at the time of primary
treatment influenced the development of radioactive io-
dine resistance. Microcarcinomas (less than 1 cm in size)
without extrathyroidal extension were less likely to show
resistance to radioactive iodine (9.62 %;n = 15)compared
with carcinomas of more progressive stages: pT2 — from
2.1 cmto 4.0 cm (19.87 %; n = 31), pT3 — 4.1 cm or
more (28.85 %; n = 45); pT4 — a tumor of any size with
extracapsularinvasion (16.02 %;n = 25), which is natural
and corresponds to the literature data [5].

The analysis of regional metastasis of carcinomas is of
practical interest. The diagnosed metastases of the median
and lateral neck responded to radioactive iodine therapy,
and the indicators in the control group with response to
therapy were significantly better than those in cases of

Table 3. The neck dissection in regional metastasis of papillary thyroid carcinoma,
n (%)

Metastases
showing

Neck dissection Complete According
response to two tailed
to "I therapy | Fisher’s

for metastases | exact test

radioiodine
resistance

36 (23.08) 49(25.93)

Therapeutic neck dissection 65 (41.66) 124 (65.61) <0.0001
Unilateral central dissection 9(5.78) 9 (4.76)

Bilateral central dissection 80 (51.28) 149 (78.83) <0.0001
Central dissection was not performed 53 (33.97) 10 (5.29) <0.0001

Preventive neck dissection

Table 4. Regional metastasis morphology of papillary thyroid carcinoma, n (%)

Metastases
showing

Morphology Complete According
response to two tailed
to **'I therapy | Fisher’s

for metastases | exact test

radioiodine
resistance

radioiodine resistance (Table 2). Noteworthy is a significant Typical papillary thyroid carcinoma 65 (41.68) 40 (21.16) 0.0001
number of radiciodine-resistant metastases in the group Oxyphilic cell papillary thyroid carcinoma 20 (12.82) 12 (6.35) 0.0305
where their absence was initially diagnosed (11.53 %; Sclerosing variant of papillary thyroid 13(8.34) 19 (10.05)

n = 18) and in the group where the lymphatic collector garcinoma . . .

state was not properly assessed (29.49 %;n = 46), indi- s;)rlgnfgrlll](;ularvanant of papillary thyroid 7 (4.49) 56 (29.64) <0.0001
cating the importance of pre- and intraoperative diagnosis Folicular variant of papillary thyroid #1(26.28) 62 (32.80)

of regional metastasis in establishing the diagnosis of carcinoma

well-differentiated thyroid carcinoma. Many authors note Follicular thyroid carcinoma 9(5.78) 0(0.0) 0.0007
the importance of the metastasis diagnosis in the preope- Poorly differentiated tumor 1(0.61)

rative period by an experienced doctor of ultrasound diag-

nostics and the thoroughness of intraoperative revision of
the neck compartments, most often affected by metastases
[9,10]. In our observations, the most frequent anatomical
localization of radioiodine-resistant metastases of papillary
thyroid carcinoma to the regional lymph nodes of the neck
were level VI of the central compartment, as well as levels
I, 11, IV of the lateral triangles of the neck (Fig. 2).

The importance of performing an oncological adequate
neck dissection in order to prevent the development of
residual and radio-resistant metastases is confirmed by
the analysis of surgical interventions on the neck lymphatic

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

collectors in the primary treatment of thyroid carcinoma
(Fig. 3, Table 3). Radical dissections of a preventive
and therapeutic nature showed a significant decrease in
the number of observations of iodine-resistant metastases
(Fig. 4). ltis especially important to note the need to perform
preventive central neck dissection [10]. In the observations
where prophylactic central dissection was not performed,
radioiodine resistance was found significantly more often
(33.97 %;n = 53).

The aggressiveness of cancer morphology is one of
the factors determining the radioiodine resistance of a tumor
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Fig 1. Radioiodine-resistant metastases of well-differentiated thyroid carcinoma in
the age groups.

Fig. 2. Anatomical localization and frequency of radioiodine-resistant thyroid cancer
metastasis to the neck regional lymph nodes (Shah, J.P., Patel, S.G. (2003). Head &
Neck Surgery And Oncology (3 rd ed.). Mosby Ltd).

Fig. 3. The nature of neck dissection in regional metastasis of well-differentiated thyroid
carcinoma.

Fig. 4. Radioiodine-resistant metastases of differentiated thyroid carcinoma in the right
jugular collector. Stage of right lateral neck dissection.

Fig. 5. Radioiodine-resistant metastasis of differentiated thyroid carcinoma. Paratracheal
lymph nodes on the left in the central VI compartment of the neck. Detected 1 month
after thyroidectomy with the first **'l scan using high-sensitivity SPECT.

[4]. In our study, radioiodine resistance was more often in
a typical variant of papillary thyroid carcinoma (41.68 %,
n = 65); follicular variant of papillary carcinoma (26.28 %,
n = 41); oxyphilic cell variant of papillary carcinoma
(12.82 %, n = 20) (Table 4).

Undoubtedly, taking into account the risk factors characte-
rizing the primary characteristics of the tumor process at the be-
ginning of the treatment, the performed surgical intervention
nature is essential for predicting the development of possible
radioiodine resistance in well-differentiated thyroid carcinomas.
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Discussion

Resistance to radioactive iodine of well-differentiated
thyroid cancer metastases has become a significant
problem in recent years, affecting treatment outcomes.
Therefore, the most important task is to identify the spe-
cific moment in time when the radioactive iodine therapy
can not be used effectively, and it is necessary to change
therapy tactics.

Clinical analysis of well-differentiated thyroid carci-
nomas resistant to **'l treatment allowed us to determine
the most significant criteria for establishing diagnosis
in accordance with the international recommendations
[2,3].

The discussion of iodine-resistant metastases can
take place during the very first course of **'l therapy, when
residual metastases are detected a month after radical
surgical treatment [1,4]. The presence of at least 1 lesion
visualized on ultrasound, CT/MRI, that does not accumu-
late radioactive iodine, provided that if radioiodine therapy
(100 mCi) and post-treatment whole-body scintigraphy is
performed adequately, can serve as a criterion for radio-
active resistance.

Analysis of radioactive iodine-resistant cancer forms
showed that in the high-risk group, early detection of
iodine-resistant metastases is possible with the first 'l
scan using high-sensitivity single-photon emission com-
puted tomography (SPECT) after the adequate oncological
primary surgery (Fig. 5). Exact comparison of anatomical
and functional images allows differentiation of isotope
accumulation foci and metastases that do not capture
radioactive iodine [1,8].

The absence of radioactive iodine absorption in some,
but not all, lesions, that is, a mixed picture with foci accu-
mulating and not accumulating isotope, can be considered
refractory. With a mixed nature of absorption, continuation
of therapy with radioactive iodine in combination with the re-
moval of iodine-resistant metastases can be discussed.

Our observations, as well as studies of other authors,
have shown that patients can be defined as resistant to
radioactive iodine in a more distant period, when there is a
progressive loss of the isotope uptake after several sessions
of radiciodine therapy [2,3,5]. Often, radiociodine refractory
status is determined by an 18FDG-PET study following
the detection of increased thyroglobulin and negative ra-
dioactive iodine body scans.

In this case, the indicator of the biochemical progression
of thyroglobulin is important. Tumor load can be assessed
by dynamic thyroglobulin levels; rapid progression and poor
prognosis can be predicted by thyroglobulin doubling time
in less than 1 year.

Most authors consider that the main clinical task is
the early detection of iodine-resistant metastases and their
surgical removal [1-3,5,8]. Local recurrences in the neck
and mediastinum are the most common sites of metastasis,
followed by the lungs, extracervical lymph nodes, bones,
and the brain.

For locoregional recurrence, surgery is the most
commonly used approach. Indications for local therapy
in radioiodine-refractory differentiated thyroid cancer are
based on the location and number of metastases, tumor
size and technical capability. In case of locoregional recur-
rence, surgery is the best option, even in cases of radio-
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active iodine trapping. The volume of surgical intervention
is determined individually, it can be radical, palliative in
order to remove aerodigestive obstruction, and it can
be combined with external radiation therapy. The type of
cervical dissection varies depending on the lesion nature
and it should be radical. The most common dissection is
the central compartment of the neck, lateral dissection in
the area of the anterior and posterior triangles of the neck.
With previously performed extensive operations, limited
selective dissection in the affected area is justified [9,10].

Reoperation for radioiodine-resistant regional metas-
tases, according to many authors, requires careful prepa-
ration to assess the balance between the risk and benefit
of surgical intervention [9,10]. It is necessary to conduct a
clear anatomical and topographic localization of the lesion
(ultrasound of the neck with a high-resolution, computed
tomography of the neck, chest, abdomen and brain ac-
cording to the oncological screening program, SPECT) with
mandatory cytological confirmation of malignancy.

Recently, a large number of studies have been pub-
lished on the need for prophylactic dissection of lymph
nodes in the central compartment of the neck as a method of
surgical prophylaxis of radioiodine resistance, which allows
detecting micrometastasis morphologically in almost 60 %
of cases [9]. There is no doubt that prophylactic central
dissection increases the radicality of the intervention and
achieves zero levels of postoperative stimulated thyroglo-
bulin, thereby reducing ablative doses of radioactive iodine
in low-risk patients.

The decision-making should always be discussed with
a patient. In cases of high risk and impossibility of radical
tumor removal, many surgeons recommend a more con-
servative approach, alternative methods of local impact on
the tumor, discussion of targeted therapy with multikinase
inhibitors [1-4].

We agree with the most oncologists that for radio-
jodine-resistant cancer, treatment with multikinase inhibi-
tors should only be considered in patients with advanced
disease, significant tumor burden, and when a refusal
from the treatment with multikinase inhibitors may lead to
significant harm or clinical complications in the near future
in the opinion of an interdisciplinary group of experts [2,3].
Modern thyroid oncosurgery should anticipate the possibility
of radioiodine-resistant metastases at the beginning of treat-
ment, assessing the tumor process, and the therapy nature,
stratifying risk groups. Undoubtedly, the earlier detection of
radioactive iodine-resistant metastases of well-differentiated
thyroid cancer will allow their radical surgical removal in a
timely manner.

Conclusions

1. The possibility of developing radioiodine resistance
of well-differentiated thyroid cancer should be considered
when planning the nature of primary treatment, taking into
account risk factors.

2. The main risk factors for the development of radio-
iodine-resistant metastases were the age of patients older
than 40 years and the radicality of primary surgery on
regional lymphatic collectors of the neck.

3. Careful pre- and intraoperative assessment of regio-
nal collectors of the lymph outflow, preventive central neck
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dissection and extensive therapeutic dissections can reduce
the risk of residual and radioiodine-resistant metastases.

4. The frequent anatomical localization of radio-
iodine-resistant metastases of papillary thyroid carcinoma
in the regional lymph nodes of the neck were — VI level
of the central compartment, as well as Il lll, IV levels of
the lateral triangles of the neck. Special attention should be
paid to these anatomical areas during surgery and patient
examination. Timely diagnosis of metastases can improve
the results of primary surgical treatment for patients with
differentiated thyroid carcinoma and reduce the incidence
of radioiodine-resistant metastases.

Prospects for further research are both to expand
the sample of patients and to determine the reasons for
the development of radioiodine resistance of well-diffe-
rentiated thyroid cancer to "'l accumulation. Prevention
of the radioactive iodine resistance development during
treatment. To improve preoperative diagnosis of thyroid
cancer, individualize the therapeutic tactics; stratification
and management of patients in the long-term postope-
rative period.
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