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UcKyccTBeHHbIW MHTENNIEKT B Y/IbTPa3BYKOBOM ekt
uccneoBaHUM Y310BbIX 06pa3oBaHUN LMTOBUMAHOM
yKenesbl, NporHo3 HakonneHus 1-131

A.B. Manaes'?, A.A. Tpyxun'?, C.M. 3axaposa'?, M.C. LLlepemera’, E.A. Tpowumna'?

! HaLmoHanbHbI MeMLMHCKWIA UCCNe0BaTeNLCKMIA LIGHTP 3HAOKpUHoNoruM, Mockea, Poccus;
2 HauvoHanbHbIi UccneoBaTenbcKi snepHbli yuusepeutetr MUMK, Mocksa, Poceua

AHHOTALUA

O6ocHoBaHMe. Y3noBble 06pa3oBaHUsA LUMTOBUAHON Xenesbl — pacnpocTpaHéHHas npobnema ¢ 4acToToW BCTPeYaeMocTn
19-35% no paHHBIM yNbTPa3ByKOBOro UccnepoBaHus u 8—-65% no paHHbIM ayToncum [1]. B HekoTopbix cnyyasx Habnioga-
etca bonesHb nammepa, a B 10-35% cnyyaes 6onesHu [pertBca MoryT HabntoaaTbest y3noBble 06pa3oBaHus, HaKOMMEHNEe
10[1a KOTOPbIMM HOCWT pasninyHbIi xapakTep [2, 3]. OaHMM U3 OCHOBHBLIX METOA0B NedeHus bonesHei peiieca u Mnamme-
pa ABNAeTCA pagMoMoATepanus, NoapasyMeBaloLLan UCKIIYeHUe 3/10Ka4ecTBEHHOCTH y3n0B. KpoMe Toro, npoBoauTCA UC-
CnepfoBaHne GapMaKOKMHETUKM iofla — Haubonee ANUTENbHbINM U TPYLO03aTpaTHBINA 3Tan NOArOTOBKM K pafMoioaTepanmm.
B KMHMuecKomn npakTUKe NpoBOAMTCA yNbTPa3BYKOBOE uccnefoBaHue cornacHo cucteme TI-RADS, 3atem (B ciyyae Heobxo-
AMMOCTH) — TOHKOWrOJIbHAA acnupaunoHHas NYHKUMOHHaA buoncuu, ctpatuduumpoBaHHas no cucteme Bethesda. OpHako
YNbTpa3BYKOBOE WUCCNEA0BaHNUE NOABEPKEHO CYOBEKTUBHBIM UHTEPNPETALMAM, UCMOMb30BAHME e CUCTEM NOAAEPIKKU Npu-
HATUSA PELUEHMI MOXET COKPaTUTh KOIMYECTBO TOHKOMIOMbHBIX aCMMPaLMOHHBIX MyHKUMOHHBIX Broncuii Ha 27%, KonuyecTBo
NPOMYLLEHHBIX 3/I0KAa4YeCTBEHHbIX HOBOOOpPa3oBaHuii Ha 1,9%. KpoMe Toro, KonMYeCTBEHHOE ONMCaHWe YNbTPa3BYKOBOrO UC-
CNei0BaHuS y3/10BbIX 06pa30BaHWIN MOXET YCOBEPLUEHCTBOBATL NpoLesypy UccnefoBaHus dhapMakokuHeTukm 1-131 [4, 5].
Lienb — pa3spaboTka MeTof,a KONMYECTBEHHOTO OMUCAHNA YNbTPa3BYKOBbIX N306paeHuii y3oBbIX 06pa3oBaHmii LWUTOBUL-
HOM 3Kene3bl 419 NPOrHO3a 3/10KAYeCTBEHHOCTU W Hakonnehus |-131 y3noBeiMu 0bpa3oBaHuaMY.

Marepuanbl u MeTogbl. B uccnepoBaHue 6bino BKOYeHo 125 y3noBbix 06pa3oBaHWi ¢ HanUYMeM NaToMOpPQONOrMyecKoro
3aKo4eHus (65 nobpoKayecTBeHHbIX, 60 3710Ka4ecTBEHHbIX) M 25 A00pOKaYeCTBEHHbIX Y310B (YCTAHOBNEHO B paMKax L-
TONIOFMYECKOr0 UCCNeA0BaHMSA) NaUMEHTOB, NPOLLEALLMX PaMOoATEpPanuIio B paMKax peanusaumm npoekta N2 22-15-00135
rpaHTa Poccuiickoro HayyHoro ¢onpa. lpoponbHas v nonepeyHas NPOEKLMM Y3/0B LUMTOBULHOW Xenesbl Bbin nony-
YeHbl ¢ moMoLlblo annapatoB GE Voluson E8 (Bkntouaet 36% Bcex no6pokayecTBeHHbIX Y3Mn0B M 27% 3/710Ka4ecTBEHHbIX)
u GE Logiq E (64% pobpokauectBeHHbIX 1 73% 3nokadecTBeHHbIX). [na 25 y3noB, nonyyeHHbIx Ha annapate GE Logiq V2,
npoBefieHo UcciefoBaHue GapMaKokuHeTUKM |-131 ¢ onpepeneHneM uHAekca HakonneHus 1-131 yepes 24 vaca. Uccne-
L0BaUCb NPU3HAKW HA OCHOBE MaTpMLbl MPOCTPAHCTBEHHOW CMEXHOCTM, MaTpMLbl LUTMH NIMHUA YPOBHEN CEporo, MaTpuLbl
pa3Mepa 30H YPOBHEN CEpOro, a TaKKe rMCTOrPaMMHbIE U FeOMETPUYECKUE MPU3HAKKU M300paXKeHW YNbTpa3ByKOBOro UC-
cefoBaHus.

Pesynbtathl. PaspabotaHHas Ha ocHoBe Haubonee 3HaYMMbIX MPU3HAKOB W MOC/Ee MPOBEAEHWA KOPPENALMOHHOIO aHanm3a
KNN mozenb nporHosa 3noKayecTBEHHOCTU MUMEET 3HayYeHWe UArHoCTUYeCKON TouHocTU 72+3%, yyBcTBUTENBHOCTY 73+5%,
cneumduyHoctn 73£5%. UccnepnoBanne dapMakokuHeTuky |-131 nokasano Hanbonbluee 3HaueHue Moayns KoabduumeHTa
Koppensauuu CnupMeHa ans Npu3HaKoB MaKCUManbHbIA TMCTOrPAMMHbIN rpaaueHT uHTeHcuBHocTy (r=—0,48, p=0,08) n sHTpo-
nua uHTeHemBHocTM (r=—0,51, p=0,06) ¢ HakonneHueMm I-131 yepes 24 yaca.

3akntoyenue. [poBefiEHHOE MCCneL0BaHUE LEMOHCTPUPYET BO3MOXHOCTb MPUMEHEHUS KONMYECTBEHHOTO OMUCAHWA YNb-
TPa3BYKOBbIX M300paXeHUn y3NoBbIX 00pa30BaHW B KAUeCTBE MHCTPYMEHTA AN MOHUTOPWUHIa Y3/10B Nepej NpoBefeHNeM
paAvoroATepanuu Ans NocneaytoLero A0MOHUTENBHOMO Ha3HAaYeHUs TOHKOMUMOJIbHOM acrvpauMoHHONA NYHKUMOHHOW Bron-
CMM 1 NPOrHO3upoBaHua HakonneHus |-131 yepes 24 yaca.

KnioueBble cnoBa: 3HLOKpUHONOrUS; paauoiioaTtepanus; 1-131; saepHas MeaMUMHA; TEKCTYPHbIA aHanu3; paavoMUKa;
MaLUMHHOE 06yYeHue; yNbTPa3ByKOBOE UCCei0BaHUE; Y3110Bble 06pa3oBaHuA.
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ABSTRACT

BACKGROUND: Thyroid nodules are a prevalent issue, with an estimated incidence of 19% to 35% based on ultrasound
examination and 8% to 65% based on autopsy findings [1]. In some cases, Plummer’s disease is observed, and nodular masses
may be observed in 10% to 35% of Graves' disease cases, with iodine accumulation of a different nature [2, 3]. One of the
principal treatments for Graves' and Plummer’s diseases is radioiodine therapy, which serves to exclude the possibility of
malignancy in nodules. Furthermore, the pharmacokinetics of iodine is investigated, which represents the most time-consuming
and labor-intensive stage of preparation for radioiodine therapy. In clinical practice, ultrasound is performed in accordance with
the TI-RADS system, followed (if necessary) by fine-needle aspiration puncture biopsy, stratified according to the Bethesda
system. However, the interpretation of ultrasound examinations is inherently subjective, whereas the use of decision support
systems can reduce the number of fine-needle aspiration puncture biopsies by 27% and the number of missed malignant
neoplasms by 1.9%. Furthermore, the quantitative characterization of nodal ultrasound may enhance the investigation of the
pharmacokinetics of I-131 [4, 5].

AIM: The study aimed to develop a method for quantitatively characterizing ultrasound images of thyroid nodular masses for
predicting malignancy and I-131 accumulation by nodular masses.

MATERIALS AND METHODS: The study included 125 nodules with pathomorphologic findings (65 benign, 60 malignant) and
25 benign nodules (established by cytologic examination) of patients who underwent radioiodotherapy as part of the Russian
Science Foundation grant project No. 22-15-00135. Longitudinal and transverse projections of thyroid nodules were obtained
using GE Voluson E8 (36% of all benign nodules and 27% of malignant nodules) and GE Logiq E (64% of benign and 73% of
malignant nodules). A pharmacokinetics study was conducted on 25 nodes obtained on a GE Logiq V2 device. The accumulation
index of 1-131 was determined after 24 hours. A spatial adjacency matrix, gray level line length matrix, gray level zone size
matrix, and histogram were employed to investigate features based on ultrasound images.

RESULTS: The malignancy prediction model, developed on the basis of the most significant features and after KNN correlation
analysis, exhibited a diagnostic accuracy value of 72+3%, a sensitivity of 73+5%, and a specificity of 73+5%. An investigation
of I-131 pharmacokinetics revealed that the maximum histogram intensity gradient (r=—0.48, p=0.08) and intensity entropy
(r=—0.51, p=0.06) exhibited the highest Spearman correlation coefficient modulus with I-131 accumulation after 24 hours.
CONCLUSIONS: The present study demonstrates the feasibility of using quantitative characterization of ultrasound images of
nodal masses as a tool to monitor nodules before radioiodotherapy. This is with a view to subsequent adjunctive fine-needle
aspiration puncture biopsy and prediction of I-131 accumulation after 24 hours.
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