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3MUCCUOHHDbIE TeKCTYpHble npusHaku 1-131 TkaHu Slekio
AnddepeHLUPOBAHHOr0 paKa LWUTOBUAHOM XKenesbl

M.C. Manbues', A.A. Tpyxuu'2, A.B. Manaes'?, M.B. PeiiH6epr?
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AHHOTALINA

O6ocHoBaHMe. MeHemMeHT anddepeHUMpPOBaHHOM0 paKa LUMTOBMAHON Xenesbl BKIKYAET NpoBefeHWe 04HO(DOTOHHOM
3MUCCMOHHOM TOMOrpadum, COBMELLEHHOW C PEHTTEHOBCKOM KOMMbIOTEPHON TOMOrpaduen, nocne NpoBeAeHUS paamuonon -
Tepanuu. HecMoTps Ha XOpOLUMIA OTBET Ha XMPYPrUYECKOe fieYeHWe U PaSMOMOATEPANUI0, B HEKOTOPBIX CyYasX BbISBASIOT
peunams 3aboneBaHus, 4to B 8% HabnopeHun NpuBoAMT K HebnaronpusTtHoMmy nporHo3y [1]. peaBapuTenbHbin aHanus
pacnpegenenus 1-131 B 0CTaTOUHbIX TKAHAX LUMTOBULHOM JKenesbl M 04arax MeTacTasupoBaHWsA NO3BOJIAET OLEHUTb BEPOSAT-
HOCTb peumamBa auddepeHLMPOBaHHOrO paka. Ha cerofHALWHMIA fLeHb He onucaH 0aHOBPEMEHHO 3 (EKTUBHBLIN U NPOCTON
B UCMOJHEHMM crocob NporHo3a peumamea AnddepeHLUMpoBaHHOT0 paKa WWTOBULHOM Xenesbl.

Llenb — pa3spaboTka MeTOAUKM BbIJENEHUA U BbIMUCIIEHUA TEKCTYPHbIX NPU3HaKoB obnactu Hakonnenus [-131 ¢ ucnonb3o-
BaHWEM CUCTEMbI 0AHO(OTOHHOW IMUCCMOHHOM TOMOrpadum, COOTBETCTBYIOLLEN TKaHW AUdbepeHLMPOBAHHOMO paKa LUMTo-
BUOHON Xenes3bl.

Matepuanbl u Metopbl. [poBeAEH PeTPOCMEKTUBHBINA aHanW3 04HOMOTOHHOW 3IMUCCUOHHOW TOMOrpaduu, COBMELLEHHOM
C PEHTTEHOBCKOW KOMMbIOTEPHOM ToMorpadueid, 06nacTu Lweun W rpyaHON KneTku 23 naumeHTaM. B nporpaMMHoM obecne-
ueHuu Xeleris 4DR pa3meyeHbl 06nacTu MHTepeca — ouvarm HakonneHus [-131 B noxKe NepBMYHON ONYX0JM, perMoHapHbIe
W OTLaNEHHble MeTacTasbl.

Mony4yeHHas MacKa € UCXOLHbIM M306paxeHueM obpabaTbiBanuch B NporpaMMe, HamMcaHHOW ¢ NOMoLUbl NakeTa Matlab,
KOTOpas JIOKanM3yeT o4yary. BelumcneHbl TEKCTYpHbIE MPM3HAKW 04aroB Ha OCHOBE MOJYYEHHOW MaTpULLbl MPOCTPAHCTBEHHOM
cMexHocTW. OHa NoKasbiBaeT, KaK YacTo MUKCENW C OonpefenéHHbIMU 3HAUEHUsIMU AIPKOCTU B CEPOiA LLKane BCTpevarTcs
Ha M300paxeHUn, NOITOMY NPU3HAKW HA OCHOBE MATPMLbl MPOCTPAHCTBEHHOW CMEXHOCTM OTPAXKaKT YacTOTHOE pacrnpee-
NeHWe pasNnyHbIX COCEACTB MUKCENel B JaHHOM KOHTEKCTE.

Pe3ynbtatbl. PaspaboTaH anroput™ NoCTPOEHUs TPEXMEPHBIX MATPUL, UCTOYHWUKA U3NTyYeHWs B OKPYMEHUM TKaHu audde-
PEHLIMPOBAHHOIO paKa LUMTOBMAHOM Xenesbl. MiccnegoBaHbl TEKCTYpHbIE NPU3HAKW TPEXMEpPHBIX MaTpuL. [TokazaHo Hanuuue
TEHLEHLMIN K PasfiNymio TEKCTYPHbIX NPU3HAKOB, COOTBETCTBYIOLLMX YNOPAA0YEHHOCTU 3HAYEHWI MUKCENEN M KOHTPACTY M30-
BpaKeHns. 3HaueHMs NOMTy4eHHbIX MPU3HAKOB NOAYMHAIOTCA NOrHOPMabHOMY pacnpeseneHuio.

3aksioyeHmne. ANropuTM 3KCTPaKLMM TEKCTYPHBIX MPU3HAKOB 04aroB Hakonnehus |-131 no3sonseT NpoBOAMTL aHanM3 MocT-
TepaneBTUYECKUX CHUMKOB 0AHO(MOTOHHOW 3MUCCUOHHOM TOMOrpadmum, COBMELLEHHOW C PEHTTEHOBCKOI KOMMbIOTEPHOM TO-
Morpacduel, Ha NpeMET BePOSTHOCTU peumamBa auddepeHUMpPOBaHHOTO paKa LMTOBULHOM Kenesbl.

KnioyeBble cnoBa: 3MUCCUOHHbIE TEKCTYPHblE NpU3HaKy; |-13;1 paka LWMTOBMIHON Xene3sbl.
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Emission textural features 1-131 of differentiated
thyroid cancer tissue
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ABSTRACT

BACKGROUND: The management of differentiated thyroid cancer includes single-photon emission tomography combined with
X-ray computed tomography after radioiodine therapy. Despite a good response to surgery and radioiodine therapy, recurrence
is noted in some cases, leading to an unfavorable prognosis in 8% of cases [1]. A preliminary analysis of the distribution of I-131
in residual thyroid tissues and foci of metastasis allows for the estimation of the probability of differentiated cancer recurrence.
Currently, there is no method that is simultaneously effective and easy to perform for predicting the recurrence of differentiated
thyroid cancer.

AIM: The aim of the study was to develop a technique for extracting and computing textural features of the I-131 accumulation
region using a single-photon emission tomography system corresponding to differentiated thyroid cancer tissue.

MATERIALS AND METHODS: A retrospective analysis of single-photon emission tomography combined with X-ray computed
tomography of the neck and thorax of 23 patients was conducted. Regions of interest, including foci of I-131 accumulation in
the primary tumor bed, regional and distant metastases, were delineated in Xeleris 4DR software. The obtained mask with the
original image was processed in a program written with the help of the Matlab package, which localizes the foci. The textural
features of foci are calculated based on the obtained spatial adjacency matrix. This matrix shows how often pixels with certain
gray scale brightness values occur in an image. Therefore, the features based on the spatial adjacency matrix reflect the
frequency distribution of different pixel neighborhoods in a given context.

RESULTS: An algorithm for constructing three-dimensional matrices of a radiation source surrounded by tissue of differentiated
thyroid cancer was developed. The textural features of three-dimensional matrices were investigated. It was demonstrated
that there are tendencies for differences in texture features corresponding to the ordering of pixel values and image contrast.
The values of the obtained features obey the lognormal distribution.

CONCLUSIONS: An algorithm for extracting textural features of 1-131 accumulation foci allows post-therapy single-photon
emission tomography images combined with X-ray computed tomography to be analyzed for the likelihood of recurrence of
differentiated thyroid cancer.

Keywords: emission textural features; thyroid cancer; I-131.
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