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CpaBHeHUe MynbTMNapaMeTpU4ecKoro

U bunapaMeTpuyecKoro NpPoTOK0N0B MarHUTHO-
pe3oHaHCHOU ToMorpadum ANA BbiSIBIEHUS
paKa npeAcTaTesibHOMN Kesie3bl peHTreHoNoraMu
C Pa3sfIUYHbIM OMbITOM

10.A. Bacunbes', 0.B. OmensHckas', A.B. Bnagaumupckuit', .. Fenexe'?,
P.B. Pewetnukos', A.N. Monuap', W.A. Bnoxun', N.W. A6aynnun’, U.H. Kuesa®

! Hay4HO-NPaKTUYECKNIA KIMHUYECKUIA LLEHTP AMarHOCTMKM 1 TeNeMeMUMHCKIX TexHonorui, Mocksa, Poccuiickas ®epepauns;
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3 [letckasn ropoacKas KmHMyecKas 6onbHuLa N2 9 umenm H. Cnepatckoro, Mockea, Poccuitckan Mepepaums

AHHOTALNA

06ocHoBaHue. [poBeieHNe MarHUTHO-PE30HAHCHON TOMOrpaduu MO3BONISIET BbISBUTL KIIMHUYECKW 3HaYUMbIN paK MpeacTaTesbHON
Kenesbl, JUarHOCTUPOBATb KCTPAKANCYNAPHYK0 3KCTEH3WI0, CTaAMPOBaTh OHKOMOTMYECKUIA npoLiecc. [TpoToKeN cKaHUpOBaHWS, BKII0-
YaloLLMI TONBbKO T2-B3BeLLEeHHbIe W AN Y3MOHHO-B3BELLEHHbIE M30bpaXKeHus, MpeLCcTaBnseT coboi KNU3HeCnocobHylo anbTepHaTUBYy
MY/bTUNapaMETPUIECKON MarHUTHO-PE30HaHCHOM ToMorpadu Npy YCIOBUM COXPaHEHMS BbICOKOI LMarHOCTUYECKON TOYHOCTM TecTa.
B HegaBHMX MccCel0BaHUAX AMarHOCTUYECKas TOYHOCTb B1napaMeTpUIecKoi U MynbTUNapaMeTPUYECKOA MarHUTHO-PE30HaHCHOM To-
Morpadum B BbISBNIEHUM paKa NpeAcTaTesbHON ene3bl NPOLEMOHCTPUPOBANa HE3HAUUTENbHBIE Pa3nuMs.

Llenb — cpaBHeHWe [MarHOCTUYECKON TOYHOCTW B1napaMeTpuyecKon U MynbTUNapaMeTPUYECKON MarHUTHO-PE30HAHCHOM TOMO-
rpaguv Ans BbISBNEHUS KIIMHWYECKW 3HAYMMOr0 paka npeactaTenbHomn xeneswl no cucteme PI-RADS v2.1 ¢ ucnonb3oBaHueM
MyNbTU(OKabHOM BMONCUM NOJ, KOHTPONIEM MarHUTHO-PE30HAHCHOI ToMorpatmu B KauecTBe 30/10TOr0 CTaHAApTa.

Marepuanel u Metoabl. [laHHoe uccneoBaHWe ABASETCA PETPOCNEKTUBHBIM. Mbl M3HauanbHO obpabotanu 3anucu uctopuin bo-
nesHu 126 naumeHToB. KputepusaMm BKIKOYEHUS B UCCNEA0BaHNE BbinM HanuymMe MymbTUNapaMeTpUUECKO MarHUTHO-Pe30HaHCHOM
Tomorpadum no ctangapty PI-RADS 2.1, knuHudyeckon nHdopMauum 06 ypoBHSX CBOBOAHOIO U CBA3aHHOMO MpocTaTcneunuye-
CKOTO aHTUreHa KPoBM, MyNbTUQOKamNbHON broncum NpeLcTaTenibHOM Menesbl Npu COBNIAEHNN BPEMEHHOTO UHTEpPBaNa MeXay
MarHWUTHO-pe3oHaHCHOW ToMorpadmeil u Broncueit He bonee 14 gHei. Tpu uccneoBaTens (Bpa4n-peHTIEHOMOMM C OMbITOM paboThbl
MeHee 2 neT, oT 2 o 5 neT, bonee 5 NeT cOOTBETCTBEHHO) HE3aBUCUMO ApYT OT [ipyra OLEeHMBanM bunapamMeTpuyecKyio MarHUTHo-
PEe30HaHCHY0 ToMorpatmio NpeaCcTaTeIbHON Jene3bl Ha NPeAMET HanuyMUs NaTonornieckux o4aros. CnycTa 2 Hefenu uccnefoBa-
TeNW OLeHUBANM [aTaceT MyNnbTUNapaMeTPUIECKOI MarHUTHO-Pe30HaHCHO ToMorpaduu npeacTatenbHon xenesbl. Kaxabli Bbl-
ABNEHHbIN 04ar, HaumHas ¢ kateropum PI-RADS 3, conoctaBnsncs ¢ pe3ynbTaToM MynbTUdOKanbHoM BbloxkH-broncumn. Pesynbtar
Buoncumn npefcTaBnAcs B BUAE CyMMbl 3Ha4YeHU! No WKane Gleason, npu 3TOM K KIMHWYECKW 3HAYUMBIM AaHHBIM buoncuu oT-
Hocunack cyMMa Gleason 7 u Bbiwwe. OnyxoneBbIMK 04araMu no JaHHbIM MarHUTHO-Pe30HaHCHON TOMOrpadumi CYUTANNCh HaXoaKY,
cootBeTcTBYloWMe Kputepuam PI-RADS 4 u 5.

PesynbTatbl. Haunyulume nokasatenu UyBCTBUTENBHOCTU U CMIELMAUYHOCTH BbISBIEHUS 04aroB Ha MarHUTHO-PE30HaHCHO ToMorpa-
dumn npencrarenbHoW xenesbl — 62,5 n 74,6% cootBeTcTBEHHO. HauBbiCLias JOCTUTHYTas AMarHOCTUYECKas TOYHOCTb COCTaBMUNa
70,1%. MynbtMnapameTpuyeckasi MarHUTHO-pe3oHaHcHas Tomorpadmsa obnagaet Bonee BbICOKMMM MOKa3aTensMu CneunduyHocT1
BbISIB/IEHUS 04aroB Npe/iCTaTeNbHOM enesbl Npy UHTEPNPeTaLmMK PEHTTEHOMOraMu C OMbITOM paboTbl MeHee 2 neT 1 bonee 5 ner.
3aknouenune. Kak bunapameTpuyeckas, Tak W MynbTUNapaMeTpUyeckas MarHUTHO-pe30HaHCHas ToMorpadus npencTaTenbHoi
Xenesbl NPOAEMOHCTPUPOBaa HEONTUMasbHbIe NOKa3aTenu AMarHoCTUHECKON TOYHOCTU. IMeeTes TEHAEHUMSA K YNYULIEHUIO YyB-
CTBUTENILHOCTW U cneuMdrUyHOCT MeTofa C YBeNUYEHUEM onbiTa paboTbl peHTreHonora. bunapamMeTpuyeckue NPOTOKONbI CKaHM-
pOBaHMs MpeiCTaTeNbHOM ene3bl UMelT be3ycNoBHOE IKOHOMUYECKOE MPEUMYLLECTBO Nepef, MybTUNapaMeTpUIECKUMU 3a CHET
OTCYTCTBUS PacXOL0B Ha KOHTPACTHOE BELLECTBO M PacXOfHble MaTepuanbl U 3HAYUTENILHOTO CHUMEHUS BpeMeHW 3arpysku MP-
CKaHepa, 0JJHaK0 UX MCMO/b30BaHWE MOXET NPUBECTU K CHIKEHMIO IUAarHOCTUYECKON TOYHOCTM MeTOAa.

KnioueBble coBa: MarHUTHO-pe3oHaHcHas ToMorpadus; MPT; pak npeacTaTenbHoi xenessl, PI-RADS.
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Comparison of multiparametric and biparametric
magnetic resonance imaging protocols for prostate
cancer diagnosis by radiologists with different
experience

Yuriy A. Vasilev', Olga V. Omelyanskaya', Anton V. Vladzymyrskyy', Pavel B. Gelezhe'?,
Roman V. Reshetnikov', Anna P. Gonchar', Ivan A. Blokhin', Iskander I. Abdullin, Irina N. Kieva®

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation;
2 Joint stock company “European Medical Center”, Moscow, Russian Federation;
3 Speransky Children’s Hospital, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Magnetic resonance imaging can detect clinically significant prostate cancer and diagnose extracapsular
extension and cancer stage. A scanning protocol that includes only T2-weighted and diffusion-weighted images represents
a viable alternative to multiparametric magnetic resonance imaging provided that the high diagnostic accuracy of the test is
maintained. In recent studies, biparametric and multiparametric magnetic resonance imaging demonstrated slight differences
in the diagnostic accuracy in detecting prostate cancer.

AIM: To compare the diagnostic accuracy of biparametric and multiparametric magnetic resonance imaging for the detection
of clinically significant prostate cancer using PI-RADS v2.1 with magnetic resonance imaging-guided multifocal biopsy as the
gold standard.

MATERIALS AND METHODS: This retrospective study initially processed the medical records of 126 patients. The inclusion
criteria were as follows: presence of PI-RADS 2.1 multiparametric magnetic resonance imaging, clinical information on
free and bound prostate-specific antigen blood levels, a multifocal prostate biopsy performed, and a time interval between
magnetic resonance imaging and biopsy of no more than 14 days. Three investigators (radiologists with <2, 2-5, and >5 years of
experience) independently evaluated biparametric magnetic resonance imaging of the prostate for the presence of pathological
foci. After 2 weeks, the researchers evaluated the multiparametric magnetic resonance imaging dataset of the prostate. Each
lesion detected, starting from PI-RADS category 3, was compared with the result of a multifocal fusion biopsy. The biopsy
result was presented as a sum of Gleason scores, and a Gleason score of >7 was considered clinically relevant. According to
magnetic resonance imaging data, findings meeting PI-RADS criteria 4 and 5 were considered tumor foci.

RESULTS: The best values of sensitivity and specificity of foci detection on magnetic resonance imaging of the prostate gland
were 62.5% and 74.6%, respectively. The highest diagnostic accuracy achieved was 70.1%. Magnetic resonance imaging had
higher specificity rates for detecting prostatic foci when interpreted by radiologists with 2 years and >5 years of experience.
CONCLUSION: Both biparametric and multiparametric magnetic resonance imaging of the prostate demonstrated suboptimal
diagnostic accuracy. The sensitivity and specificity of the method tended to improve with increasing experience of the radiologist.
Biparametric protocols of prostate scanning have a definite economic advantage over multiparametric protocols because of the
absence of contrast agents and consumables and a significant decrease in magnetic resonance scanner loading time; however,
their use can lead to a decrease in the diagnostic accuracy of the method.

Keywords: magnetic resonance imaging; MRI; prostate cancer; PI-RADS.
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CTpyKTypHble U3MEHEeHUs Ceporo BeLLecTBa
Npy BapuMaHTax nepBUYHOM nporpeccupyiolleid adasum

[.P. Axmapynnuna, P.H. KonoBanos, 10.A. LnuniokoBa, E.1H0. ®epoTosa

HayuHblii LieHTp HeBponoruu, Mocksa, Poccuitckas ®epepauus

AHHOTALIMA

06o0cHoBaHue. lepBuyHas nporpeccupytolan adasus — pefKoe HelipofereHepaTMBHOE 3aboneBaHune, reTeporeHHOCTb KO-
TOPOr0 3HAUMTENBHO YCNOXHSAET ero AUarHocTuKy. Bokcenb-opueHTMpoBaHHas MopdoMeTpus No3BoNisfeT 06BEKTMBHO OLle-
HWUTb MOPAXXEHWE CEpOro BeLLecTBa rofIOBHOTO MO3ra W onpefenuTb NaTTepHbl aTpodum, XapaKTepHbIe L1 KaXA0ro U3 Ba-
PWaHTOB 3abosieBaHus, YTO MOXKET YAYHLLMTbL €ro AMarHoCTUKY, a TaKXKe UCMOJb30BaTbCA B M3yHeHUW NaToreHesa.

Lienb — BbISBUTb NaTTEpHbI aTPOGMM NPY KaX0M U3 BapUaHTOB NEPBUYHOM NpOrpeccupyloLLei adasuv B CPaBHEHUM C KOH-
TPOSIbHOM FPYNMON.

Matepuansl u Metogbl. B ocHoBHYH rpynny 6binv BKNKYEHbI NAUMEHTBI C AUArHO30M OJHOMO M3 BapUaHTOB MEPBUYHOM
nporpeccupytoLLeit adhasum, ycTaHOBMEHHBIX B COOTBETCTBUM C AENACTBYIOLLMMM JUArHOCTUHECKUMU KPUTEPUAMM. [ pynny KOH-
Tpons cocTaBuiM 340poBble A06poBONbLbI 663 HEBPONOrUYECKWUX NPOSBNEHUIA U CTPYKTYPHBIX U3MEHEHUI FOJIOBHOMO MO3ra.
BceM yyacTHMKaM npoBoaMnach MarHWTHO-pe30HaHCHas ToMorpadus rosioBHOTO Mo3ra C nocneaytolen noctobpaboTkomn
n306pakeHuii U NpoBeeHNEM BOKCESb-0pUEHTUPOBAHHON MOphOMETpUN €O cpaBHeHUEM 06bEMa Ceporo BeLLecTBa Mexay
KaM[bIM 13 BapuaHTOB 3aboneBaHWs U KOHTPOMbHOI rpynnoi. MccnegoBaHue npoBoAMioCh C NOMPaBKOW Ha NoJ, Bo3pacT
1 WHTPaKPaHManbHbIi 06bEM YHaCTHUKOB.

Pe3ynbrathl. B uccnenoBaHue bbinu BKKOYEHB! 25 NALMEHTOB € arpaMMatyeckuM, 11 — ¢ ceMaHTueckum n 9 — c noro-
MEeHMYEeCKMM BapuaHTamMu NepBUYHOIA NporpeccupyloLleid adasum, a Takke 20 3n0poBbix f06poBonbLEB. Bokcenb-opueHTu-
poBaHHast MOphOMEeTpUSA NOKa3ana, YTo [JIA KaXLO0ro BapuMaHTa xapaKTepeH CBOW NaTTepH aTpodum C NpeuMyLLeCTBEHHBIM
BOBJIeYeHWeM NI0BHOM 1 OCTPOBKOBOW J0Mei NMpy arpaMMaTUyeCKOM, BUCOYHO 40/ W rMnnoKaMna — Npyu CeMaHTUYeCcKoM
u 6onee anddy3HbIM N0BHO-BUCOYHBIM NATTEPHOM — MPU JIOrOMNEHNYECKOM BapuaHTaXx.

3aksnioueHune. B xope uccnepoBaHns Bbinv BbISBMEHB! NATTEPHBI aTPOdUW TONOBHOTO MO3ra, XapaKTepHble 1A KaXAO0ro
13 BapMaHTOB NepBUYHON Nporpeccupylolien adasmu. B ocHOBHOM, NonyyeHHbIe pe3ynbTaTbl COOTBETCTBYHOT KIIMHUYECKUM
nposiBneHnsM 3aboneBanus. lpu 3ToM oTAeNbHbIe HaxoaKu (0TCYTCTBME aTpoduM 3a[iHeN NEpUCUNbBUEBOI 00NacTH, a TaKxe
MopaKeHe MOTOPHOI KOpbI NP NOroNeHUYECKOM BapuaHTe; nopaxeHue opouTodpoHTaNbHON KOpbl M MO3XKEYKa Npu arpaM-
MaTU4ecKOM BapuaHTe; nopaxKeHue NpeMOTOPHOW KOpbI, MPELEHTPaNbHOM U HUMKHEN I06HON U3BUMHBI MPU CEMAHTUYECKOM
BapuaHTe) He COOTHOCATCA C NPUBbIYHBIM NMPELCTAB/IEHUEM O MaTOreHe3e NepBUYHON Mporpeccupylolien adasum u TpebyioT
LanbHEMLLIEero N3yyeHus.

KntoueBble cnoBa: nepsuyHas nporpeccupyiollas ahasus; BOKCEb-0pUEHTUPOBaHHasA MopdoMeTpus; NoBHO-BUCOYHaS
AeMeHums; bonesHb AnbureiMepa.
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Structural gray matter changes in primary
progressive aphasia variants

Diliara R. Akhmadullina, Rodion N. Konovalov, Yulia A. Shpilyukova,
Ekaterina Yu. Fedotova

Research Center of Neurology, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Primary progressive aphasia is a rare neurodegenerative disease with high clinical, genetic, and
pathomorphological heterogeneity that greatly complicates its diagnosis. Voxel-based morphometry can be used to objectively
assess structural gray matter changes and determine atrophy patterns in variants of primary progressive aphasia, which can
improve the diagnosis and our understanding of its pathogenesis.

AIMS: This study aimed to evaluate the patterns of atrophy in each of the primary progressive aphasia variants in comparison
with the control group.

MATERIALS AND METHODS: Patients diagnosed with one of the primary progressive aphasia variants, established in accordance
with the current diagnostic criteria, were included in the main group. The control group consisted of healthy volunteers without
any neurological symptoms or structural brain changes. All participants underwent brain magnetic resonance imaging. The
obtained images were processed and used for voxel-based morphometry, which was performed by comparing the gray matter
volume between each of the primary progressive aphasia variants and the control group. The study was adjusted for the sex,
age, and intracranial volume of the participants.

RESULTS: The study enrolled 25 patients with nonfluent, 11 with semantic, and 9 with logopenic variants of primary progressive
aphasia, as well as 20 healthy volunteers. Voxel-based morphometry showed a specific atrophy pattern in each of the variants
of primary progressive aphasia, with predominant involvement of the frontal and insular lobes in nonfluent, temporal lobe and
hippocampus in semantic, and a more diffuse frontotemporal pattern in logopenic variants.

CONCLUSIONS: The study revealed gray matter atrophy patterns specific to each variant of primary progressive aphasia. The
obtained results mainly correspond to the clinical presentations of the disease. Moreover, some findings (e.g., absence of the
posterior perisylvian atrophy and reduced motor cortex volume in the logopenic variant, atrophy of the orbitofrontal cortex and
cerebellum in the nonfluent variant, and premotor cortex, precentral, and inferior frontal gyrus degeneration in the semantic
variant) do not correlate with the usual understanding of primary progressive aphasia pathogenesis and require further study.

Keywords: primary progressive aphasia; voxel-based morphometry; frontotemporal dementia; Alzheimer's disease.
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OnpeaeneHue MeToAO0M AeNbhUIACKOro KOHCEHcyca
CMMCKA OLLeHUBAEMbBIX C MOMOLLLIO ONPOCHUKOB
napaMeTpoB Npu HabN0AEHUN NALUEHTOB

C BOCMaNUTeNbHbIMU 326071€BaHUAMU KULLEYHUKA

10.0. LLymckas', [.A. Axmep3aHoBa’, M.I. Muauakausan?, K.10. Konocosa?, 0.B. TawsaH?,
M.B. l0pax?, P.B. PeweTHuKos'

! Hay4HO-NPaKTUYECKNIA KIIMHYECKMA LEHTP AMarHOCTUKM W TeNeMeANLIMHCKUX TexHoslormii, Mockea, Poccuitckan ®epepaums;
2MepBblit MOCKOBCKMIA rocy1apCTBEHHBIA MeMLIMHCKIA YHuBepcuTeT uMenm WM. Ceuenosa, Mocksa, Poccuiickas ®epnepaums

AHHOTALIUA

06ocHoBaHwe. aumeHTbl ¢ BOCMAUTENbHBIMY 33D0/1EBaHNUAMM KULLEYHMKA YaCTO HYKAAIOTCA B MOXW3HEHHOM HabmioaeHmn
Bpaya. [lepcneKTUBHLIM HanpaBieHWEM TaKWX YCYr 3ApaBoOXPaHEHNs ABNISETCA TeNeMeAULMHCKOe HabnofeHune, YacTo oc-
HOBLIBAIOLLEECS HA OLEHKE MEeWLIMHCKUM PaboTHUKOM pesynbTaToB YAANEHHOr0 aHKeTUPOBaHMS NaLMEHTOB.

Lienb. cnonb3sys nenb@uiACKuit METOA, ONpeLenuTb CNMCOK OLieHWBAEMBIX C MOMOLLbI0 aHKETUPOBaHWSA NapaMeTpoB Ans no-
CnenyloLLero NpUMeHeHNs B HabMoAeHUW 1 NeYeHUW NaLMEeHTOB € BOCManUTEbHBIMU 3a00/1€BaHMAMM KULLIEYHMKA.
Matepuanbl u MeToabl. JKCMEPTHYH FPYNNY YY4aCTHUKOB MCCEL0BaHWA COCTaBU/IM BPaUMU-racTPOIHTEPONONU C PasfIUYHBIM
onbIToM paboTbl. [ns cbopa uHpopMaumm Bbina co3gaHa 3aneKTpoHHas opMa onmpoca, NpuU 3amofHeHU KOTopoii 0bs3a-
TeNbHO YKa3blBancA CTax yyacTHuKa. WccnegosaHue cocTosno u3 Tpéx atanos. Ha nepBoM 3Ttane pecrioHAeHThl 0TBeYa-
JM Ha OTKPBLITBIA BOMPOC 0 TOM, Kakve napaMeTpbl, OLEHMBAEMbIE C MOMOLLBI0 ONPOCHUKOB, He06X0AMMO MOHMTOpPUPOBaTb
Yy NaUMEHTOB C BOCMANUTENbHBIMK 3aboneBaHNAMM KuLIeYHUKa. Ha BTOpOM 3Tane yyacTHWKM OTBEYanu Ha TOT JKe BOMpaoc,
BblOMpas MyHKTbI M3 NPeLIOXEHHBIX, 663 OrpaHMYeHUiA No KONMYeCTBY. TPeTbUM 3TaNoM MCCej0BaHUsA BbIMOJIHEH aHanu3
Nosy4eHHbIX 0TBETOB. [TepBUYHON KOHEYHOI TOUKOW CYMTANOCh AOCTUKEHWE MO KAXKLOMY NapaMeTpy KOHCeHcyca bonee yem
75% pecnoHaeHToB.

Pesynbtathl. B uccnenoBalum npuHanm yyactve 15 yenosek, U3 Hux 13,3% — MyxunHbl. M3 Bcex pecnoHaeHToB, 46% pa-
boTaloT B aMbynaTopHO-NOSMKIIMHAYECKUX OpraHu3aumsx, 54% — B cTaumoHape. BospacTHon gmanasoH coctasun ot 25 Ao
53 net, npu atom 53% yyacTHuKoB uMenu cTax ot 1 fo 4 net, 47% — ot 17 po 29 ner. Mo pe3ynbTatam nepeoro 3tana
HW OJMH U3 NapaMeTpoB He JOCTUr yYpoBHA cornacus 75%. Mocne BTOporo atana pecnoHAEHTbI JOCTUIAM cornacus no 72%
napameTpoB. CBAi3W Mexay BO3pacToM, NoSIoM, CTaXeM PECMOHAEHTOB, @ TaKXEe MECTOM WX paboTbl M 0TBETAMM KaK Ha nep-
BOM, TaK M Ha BTOpOM 3Tanax 0bHapyeHo He Bbino.

3akuioueHmne. B UToroBbIi CNUCOK NapamMeTpoB, PEKOMEHAYEMBIX 4151 OLeHKM BO BpeMsl fiedeHus U HabmtoAeHns nauneHToB
¢ B3K, Bownu: 6onb B xuBoTE; YacToTa fedeKauuy U KaYecTBO CTYNa; HaluumMe NaTonorMyeckux NPUMECeNd B Kane; Temne-
patypa Tena; 6onm B cycTaBax/MblLLLAX; KQYECTBO CHa; IMOLIMOHANBHOE COCTOSHUE: TPEBOXHOCTb, HAaCTPOEHWE; TPYAOCNoCob-
HOCTb AnsA paboTaroLLMX/BO3MOKHOCTL MOCELLATh 3aHATUA 1S 06Y4aLIMXCS; SHEPTUYHOCTb, KONMYECTBO CUIT; QUKCMPOBaH-
HOCTb Ha 3aboseBaHmMK; 00LLas OLIEHKa NaLMEHTOM KayecTBa CBOEM XM3HM; NPUBEPKEHHOCTb NEYEHMIO.

KnioueBble cnoBa: fenb@UACKUIA METOA; KAuyecTBO JKM3HM; OLEHKA TPYLOCMOCOBHOCTW; NMPUBEPIKEHHOCTb K NpUEMY
NeKapCTBEHHBIX NPenapaTos; BOCManUTeNbHble 3a601eBaHNSA KULIEYHMKA.

Kak uutupoBarts:

LLymckas 10.00., Axmen3saHosa [1.A., MHauakansH M.I"., Konocosa K.10., TawsH 0.B., Opax M.B., PeweTtHukos P.B. OnpefeneHve MeToAoM Aenbhuitckoro
KOHCEHCYCa CrMCKa OLEHMBAEMBIX C MOMOLLLI0 ONPOCHMKOB NapamMeTpoB Npy HabMofeHUM NaLMEHTOB C BOCNANMUTENbHLIMU 3a00/1€BaHUAMM KULLIEYHW-
Ka // Digital Diagnostics. 2023. T. 4, N? 4. C. 481-491. DOI: https://doi.org/10.17816/DD545997

Pykonucb nonyyena: 11.07.2023 Pykonucb opo6peHa: 31.08.2023 Ony6nukoBaHa online: 14.09.2023
5
3KO®BEKTOP CratbA aoctynHa no nveHany CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD545997
https://doi.org/10.17816/DD545997

482

ORIGINAL STUDY ARTICLES Vol 4 (4) 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD545997

Delphi method to determine a list

of questionnaire-assessed parameters

in the follow-up of patients with inflammatory
bowel disease

Yuliya F. Shumskaya', Dina A. Akhmedzyanova', Marina G. Mnatsakanyan?,
Ksenia Yu. Kolosova?, Olga V. Tashchyan?, Marta V. Yurazh 2, Roman V. Reshetnikov'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation;
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ABSTRACT

BACKGROUND: Patients with inflammatory bowel disease often require lifelong follow-up by a clinician. Telemedicine
monitoring is a promising area of such healthcare services, often based on the evaluation of patients’ remote questionnaire
results by a medical practitioner.

AIM: To define, using the Delphi method, a list of questionnaire-assessed parameters for monitoring and treating patients with
IBD.

MATERIALS AND METHODS: The study was conducted in three stages. An electronic survey form was created to collect
information, ensuring that the respondent’s experience was included when completing the survey. In the first stage, respondents
answered an open-ended question about what parameters assessed by questionnaires should be monitored in patients with
IBD. In the second stage, participants answered the same question but selected any number of items from a list. In the third
stage, the responses were analyzed. The primary endpoint was a consensus on each parameter, defined as >75% respondent
agreement.

RESULTS: The study had 15 participants, 13.3% of whom were male. Of all respondents, 46% worked in an outpatient setting,
whereas 54% worked in an inpatient setting. Their ages ranged from 25 to 53 years, with 53% of the participants having 1-4
years of experience and 47% having 17-29 years of experience. None of the parameters reached a 75% agreement level
based on the results of the first stage. In the second stage, respondents reached a consensus on 72% of the parameters. No
relationship was found between respondents’ age, sex, years of experience, or job settings and responses in the first and
second stages.

CONCLUSIONS: The final list of parameters recommended for evaluation during the monitoring and treatment of patients
with IBD included abdominal pain, frequency of defecation and stool quality, presence of pathological stool impurities, body
temperature, joint/muscle pain, sleep quality, anxiety, depression, work capacity for employed/ability to attend lessons for
students, energy and quantity of vigor, fixation on the disease, patients’ general evaluation of their quality of life, and treatment
adherence.
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BupTtyanbHas nnargopMa AN MMUTaLUOHHOIO
KOMMNbIOTEPHOro MOJe/IMPOBaHUSA PafUOHYKIUIHOIA
BU3yanu3aLuM B AAEPHOU KapAUONIOTrUHK.
CpaBHeHMEe C KIMHUYECKUMMU faHHBIMKU

H.B. llenncosa'?, M.A. Typko'2, W.MN. Konnkko'2, A.A. Avwenec?, B.6. Cepruerko®
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AHHOTALIMA

06ocHoBaHuMe. B 0bnacTv pagnoHyKIMOHONM BU3yanm3aLUmMn KIIMHUYECKME UCCIEA0BaAHUS Ha JIOASX iN ViVO OrpaHuyeHbl U3-3a
Jly4eBOM Harpy3Ku W 3TUHECKUX HOpM, NO3TOMY BCE BO3pacTalollee 3HayeHue npuobpeTaloT MeToAbl MaTeMaTMYeCcKoro Mo-
AEeNMPOBaHNSA N UMUTALMOHHBIX KOMMbIOTEPHBIX UCMbITaHWIA in silico, 0CHOBaHHbIe Ha UMPPOBLIX MOAeNsX. B aHrnossbiuHoM
nuTepatype 3TOT NOAXOL nonyyuun Hassakue «Virtual clinical trials».

Lienb — passuTue NporpaMMHbIX CPEACTB 4151 UMUTALMOHHOTO MOJENMPOBaHUA PaAVOHYKIMAHON BU3yanu3aummu nepdysuu
MWOKapAa MeToA0M 04HO(OTOHHON 3MUCCUOHHOW KOMMbBIOTEPHOM TOMOrpagum, COBMELLLEHHOM C KOMMbIOTEPHOM TOMOrpadm-
eil, C UCnonb30BaHNeM paauodapMaLieBTyecKoro npenapara “™Tc-MUBW, a TakKe npoBefeHne nccneoBaHWUi, Hanpas-
IEHHBIX Ha MOBbILLEHUE TOYHOCTM 0AHOGDOTOHHON IMUCCMOHHOM KOMMBIOTEPHON TOMOTpaduy.

Matepuanbl u Metoapl. PaspaboTaH nporpaMMHbIA KoMMeKe «BupTyanbHas nnatdopMa ans UMUTALMOHHBIX UCTbITaHMIA
MeT0Aa OAHO(MOTOHHOM 3MUCCUOHHOM KOMMBLIOTEPHOI TOMOrpaduu, COBMELLIEHHOM C KOMMbIOTEpHOW ToMorpadueii, B aaep-
HOM Kapavonoruu» € MCnosb30BaHWeM LMbpoBbIX MoAEeNeN NaLMeHTa, CKaHepa 1 OLIEHKM COCTOSHUSA MUOKapa C MOMOLLbIo
LMdpOBbLIX M300paXKeHMIn NEBOTO XENyLoUKa B BUAE «MOMSAPHOA KapTbi». BbinonHeHa BepudMKaLms NporpaMMHOTO KOM-
MNieKca NyTeéM CPaBHEHUS C KIIMHUYECKUMU AaHHBIMM, NOMTyYeHHbIMM B HaLUMOHaNbHOM MeAMLMHCKOM MCCNeA0BaTeNlbCKOM
LieHTpe Kapavonorun umenn akagemuka E.W. Yasosa (MockBa). MpoBeaeHbl MMUTALMOHHBIE KOMMbIOTEPHBIE UCTIbITAHMS,
B KOTOPbIX MCC/lefl0Banach TOYHOCTb OLEHKW COCTOSHMS MWOKapAa B 3aBUCUMOCTM OT NOAX0AA K HOpManu3aummu NonsipHoi
KapTbl 1 Y4ETa KOPPEKTUPYHOLLMX (aKTOpOB B airOPUTME PEKOHCTPYKLMM.

Pe3ynbtathl. Pe3ynbTatbl MMUTALMOHHBIX UCTIbITAHWIA NTOKa3au, YTO OLEeHKa nepdy3un MUOKapAa NeBOro XenynoyKa cylie-
CTBEHHO 3aBUCHT OT MeTO[,a HOPManM3aLuW NoNApHON KapThl M YYETA KOPPEKTUPYIOLLMX HAKTOPOB B anropUTMe PEKOHCTPYK-
umn. Haubonee TouHble OLEHKM BbIAM MonyyeHbl NpU pacyéTe Ko3dduMLMeHTa HOpManM3aUmn no yCpeaHEHHOMY 3HAUEHMIO
aKTUBHOCTM B HOpPMaJlbHOM 30He MUOKapAa. [ToKasaHo, YTo pacnpoCTPaHEHHbINA NOAXO0A K HOPMann3aLmm Mo NUKCENIo ¢ MaK-
CMMarbHOW MHTEHCUBHOCTBIO MOXET NMPUBOAMUTL K OLUMBKaM. Pe3ynbTathl «BUPTYasibHbIX» UCMBITAHWA MOJIHOCTBIO COOTBET-
CTBOBa/M KIIMHUYECKUM HabmogeHnam.

3akuitoueHue. [lepexop, 0T OTHOCUTENBHBIX HOPMaNM30BaHHbIX 3HAYEHWUN HAKOMMIEHUS aKTUBHOCTU B MUOKapAe K abcontoT-
HbIM KOJIMYECTBEHHBIM OLIEHKAM MOXET CHATb CYLLECTBYHOLLME OrPaHUYEHUs U HEONPELENEHHOCTU U ABNAETCS [NaBHbIM YC-
NIOBUEM MOBBILLIEHUS AUArHOCTUYECKOM TOYHOCTU MeTofa 0AHOMOTOHHON IMUCCUOHHOW KOMMBIOTEPHOM TOMorpaduu, coBMe-
LLIEHHOM C KOMMNbIOTEPHOI TOMorpadmeid, B AAEPHON KapAMONOoruu.

KnioyeBble cnoBa: OAHO(OTOHHAs 3MUCCMOHHAA KOMMblOTEPHas ToMorpadus, COBMELLEHHAsA C KOMMbIOTEPHOV
ToMorpaduei; afepHas Kapanonorus; MaTeMaTuyeckuii GaHToM; MaTeMaTMYECKOe MOJENUPOBaHHeE.
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Virtual platform for computer simulation
of radionuclide imaging in nuclear cardiology:
Comparison with clinical data

Natalya V. Denisova'?, Mikhail A. Gurko'?, Inna P. Kolinko'?, Alexey A. Ansheles?,
Vladimir B. Sergienko®

! Novosibirsk State University, Novosibirsk, Russian Federation;
ZKhristianovich Institute of Theoretical and Applied Mechanics, Novosibirsk, Russian Federation;
3 National Medical Research Centre of Cardiology Named After Academician E.I. Chazov, Moscow, Russian Federation

ABSTRACT

BACKGROUND: In radionuclide imaging, in vivo human clinical studies are limited because of radiation exposure and ethical
concerns; therefore, mathematical modeling and in silico computer simulations based on digital models are becoming
increasingly important. In the English-language literature, this approach is called “virtual clinical trials.”

AIMS: This study aimed to develop software tools for the simulation of radionuclide visualization of myocardial perfusion by single-
photon emission computed tomography combined with computed tomography using #™Tc-MIBI as the radiopharmaceutical
and perform studies aimed at improving the accuracy of single-photon emission computed tomography.

MATERIALS AND METHODS: A software package “Virtual platform for simulations of single-photon emission computed
tomography combined with computed tomography method in nuclear cardiology” was developed using digital patient models,
a scanner, and assessment of the state of the myocardium using digital images of the left ventricle in the form of a “polar map.”
Verification of the software package was performed by comparison with clinical data obtained at the National Medical Research
Center of Cardiology Named After Academician E.I. Chazov (Moscow). Simulation computer tests were performed, in which the
accuracy of assessing the state of the myocardium was assessed, depending on the approach to normalizing the polar map and
corrective factors in the reconstruction algorithm.

RESULTS: The results of the simulation tests revealed that the assessment of left ventricular myocardial perfusion significantly
depended on the method of normalizing the polar map and considered corrective factors in the reconstruction algorithm. The
most accurate estimates were obtained by calculating the normalization coefficient from the average value of activity in the
normal zone of the myocardium. The common approach to pixel normalization with maximum intensity can lead to errors. The
results of the virtual trials were fully consistent with clinical observations.

CONCLUSIONS: The transition from relative normalized values of activity in the myocardium to absolute quantitative estimates
may eliminate existing limitations and uncertainties and is the main condition for improving the diagnostic accuracy of single-
photon emission computed tomography combined with computed tomography in nuclear cardiology.

Keywords: single-photon emission computed tomography combined with computed tomography; nuclear cardiology;
mathematical phantom; mathematical simulation.
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CxopocTb BbiMbiBaHUA 99mTc-MeTOKCU-U306yTUN-
U3OHUTPUJIA KaK MapKEp MUTOXOHAPUANbHOM
AVNC(hYHKUUM MUOKApAA: CUCTEeMaTUHECKUMA 0630p
U MeTaaHanus

M.0. 'yns, K.B. 3aBagoBckum

HayyHo-uccnenoBaTenbCKuit UHCTUTYT KapAMOnoruu, TOMCKMIA HaLMOHaMbHBIA MCCNeA0BaTeNIbCKUN MEeAVLIMHCKIIA LIEHT,
ToMck, Poccuitckas ®epepaums

AHHOTALIMA

O6ocHoBaHMe. B 0630pe M3noxeHbl 0cobEHHOCTH hapMaKOKMHETUKM Nepdy3uoHHoro papuodapmnpenapata 99mTc-MiBI,
KOTOpble NO3BONSIOT OLEHUTb MUTOXOHAPUANbHYH AUCHYHKLUMIO MMOKAapLa, @ TaKKe MOKa3aHbl 0CHOBHbIE KITMHWUYECKME TOY-
K1 NpunoxeHnst peHoMeHa YCKOPEHHOr0 BbIMbIBaHWUA AAaHHOTO MHAWKaTOpa.

LUenb. CucteMatmsaums faHHbIX GyHOAMEHTaNbHbIX (3KCMEPUMEHTaNbHbIX) M KIMHUYECKUX UCCefoBaHUi B obnactu us-
YYEHUS W OLEHKU MUTOXOHLPWANBHON AUCGYHKLMM MO pe3ynbTaTaM nep@y3voHHON CLUMHTMrpaduu MUOKapAa; NpoBefeHue
MeTaaHanm3a KIMHUYECKUX UCCeloBaHMI B JaHHOW 0bnacTu.

Marepuanbl u Metogbl. Mouck nposoauncs B 6asax AaHHbix Pubmed, Scopus, Google Scholar u eLibrary go cepenuHbi
2023. bbinu UCNONb30BaHbI KITOYEBbIE CNOBA, X KOMOMHALMW W aHINOA3bIYHBIE aHANIOrU: MUTOXOHAPUaNbHas AMCHYHKLMS,
99mTc-MUBU, 99mTc-TetpodocMuH, nepdy3noHHasa cLUMHTUIpadus MUoKapaa, obpaTHoe mepepacnpefesfieHue, BbIMbIBa-
HWe, CKOpOCTb BbIMbIBaHMs. [1py BbIMONHEHUW MeTaaHanW3a Ans pacyéTa CPpefHen OLEHKW pasHuubl Bbia Mcnonb3oBaHa
MOZESIb CIy4YalHbIX 3QPEKTOB.

Pesynbratbl. [Ina cuctemMatnyeckoro aHanmsa 6bino otobpaHo 40 ctatei: 13 — 3KcnepuMeHTanbHble, 24 — OpUriHanbHble
KNMHU4YecKue paboTel, 2 — KMHKYeckue ciydau, 1 063op. [Ins BbinonHeHUs MeTaaHanu3a bbiio 0T06paHo 6 UccnefoBaHwuiA
Mo AW3alHy «Cy4an—KOHTPOsb». ObLLee YNCNO NaLMEHTOB, COCTABMBLLIMX OCHOBY CUCTeMaTUYecKoro 063opa, — 551; uucno
NauMeHTOB, COCTaBMBLLMX OCHOBY MeTaaHanmsa — 196. AHanus nuTepatypbl NoKasan, YTo BbIpaXeHHOCTb eHoMeHa 06-
paTHOro nepepacnpeseneHus U CKOpocTb BbiMbIBaHMA 99mTc-MIBI B3aMocBA3aHbl C MUKPOCTPYKTYPOA MUTOXOHLAPUIA U MU-
OKapAa, COKpaTMMOCTbH0 W FeMOLMHAMUKOW NEBOT0 JKEeNyA04Ka, YPOBHEM HaTpPUAYPETUUECKUX NENTUAO0B, TONEPaHTHOCTbIO
K (M3MYECKUM Harpy3KaM, TSKECTbH) KOPOHApHOrO aTepoCKIIepo3a, OKUCIUTENbHBIM MeTabonM3MoM MUOKApLa, YPOBHEM
PUCKa CEpPAEYHO-COCYAMUCTLIX COObITUIA. MeTaaHan!3 noKasan, 4to CKOPOCTb BbIMbIBaHWS CTaTUCTUYECKW 3HAYMMO MOBLILLEHA
y JIAL, C NaTonorveii cepaLa, No OTHOLUEHMIO K KOHTPOSIO (CpefHsas oueHKa pasHuubl 9,5771 (95% noBepuTenbHbIA HTEPBaAN:
ot 6,6001 go 12,5540; z=6,3053; p <0,0001).

3akntouenue. OueHKa GYHKLMM MATOXOHAPUIA MO AaHHLIM OLLeHKM BbiMbIBaHMA 99mTc-MIBI MoxeT npeaocTaBuTb A0ONONHU-
TeNbHble CBEAEHNSA 0 YHKLMOHANBHOM COCTOSHUM CEpPAEYHON MbILLLIbI.

KnioueBble cnoBa: MUTOXoHApUanbHasa aucyHkuums; 99mic-MUBK; 99mTc-TetpodocMuH; nepdy3noHHas CLUMHTUIpadus
MWOKapAa; obpaTHoe nepepacnpefeneHne; CKOPOCTb BbIMbIBaHWS; KapAMOMUOMNATUM; XPOHWYECKas CepheyHas
HeAO0CTaTOYHOCTb; ULIEMMYecKas bonesHb cepaua

Kak uutmpoBartb:
l'yns M.0., 3aBaposckuin K.B. CkopocTb BbIMbIBaHUS 99mMTc-METOKCU-M300YTUN-M30HUTPINAE Kak MapKEP MUTOXOHLPUANLHOM AUCHYHKLMM MMOKapaa: Ch-
cTeMaTnyeckuin 063op 1 MetaaHanws // Digital Diagnostics. 2023. T. 4, N° 4. C. 509-528. DOI: https://doi.org/10.17816/DD568668
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99mTc-MIBI washout rate as a marker
of myocardial mitochondrial dysfunction:
A systematic review and meta-analysis

Marina 0. Gulya, Konstantin V. Zavadovsky

Cardiology Research Institute, Tomsk National Research Medical Center, Tomsk, Russian Federation

ABSTRACT

BACKGROUND: This review outlines the features of the pharmacokinetics of the perfusion radiopharmaceutical 99mTc-
MIBI, which allows the assessment of myocardial mitochondrial dysfunction, and shows the main clinical applications of the
phenomenon of increased 99mTc-MIBI washout rate.

AIM: To systematize the data of fundamental (experimental) and clinical studies evaluating and estimating mitochondrial
dysfunction according to myocardial perfusion scintigraphy data and perform meta-analysis of clinical studies in this field.
MATERIALS AND METHODS: PubMed, Scopus, Google Scholar, and eLibrary databases were searched until mid-2023. The
following keywords, their combinations, and Russian-language counterparts were used: mitochondrial dysfunction, 99mTc-
MIBI, 99mTc-Tetrofosmin, myocardial perfusion scintigraphy, reverse redistribution, washout, and washout rate. In the meta-
analysis, a random-effects model was used to calculate the mean difference estimate.

RESULTS: Forty articles were selected for systematic analysis: 13 were experimental, 24 were original clinical papers,
2 were clinical cases, and 1 was a review. Six studies using a case—control design were selected for the meta-analyses. The
total number of patients in the systematic review and meta-analysis were 551 and 196, respectively. In the analysis of the
literature, the severity of the reverse redistribution phenomenon and 99mTc-MIBI washout rate correlated with mitochondrial
and myocardial microstructure, left ventricular contractility and hemodynamics, natriuretic peptide levels, exercise tolerance,
coronary atherosclerosis severity, myocardial oxidative metabolism, and risk of cardiovascular events. The meta-analysis
showed that the washout rate was statistically significantly accelerated in individuals with cardiac pathologies, relative to
controls (mean difference score, 9.5771 [95%]; confidence interval, 6.6001-12.5540; z=6.3053, p <0.0001).

CONCLUSION: The assessment of mitochondrial function by 99mTc-MIBI washout evaluation may provide additional insights
into the functional status of cardiac muscles.

Keywords: mitochondrial dysfunction; 99mTc-MIBI; 99mTc-Tetrofosmin; myocardial perfusion scintigraphy; reverse
redistribution; washout rate; cardiomyopathies; congestive heart failure; ischemic heart disease
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MarHuTtHo-pe3oHaHCcHas ToMorpadus

B AuddepeHUManbHOW ANArHOCTUKE NepBUYHBIX
BHEMO3roBbIX Onyxonei: 063o0p paguoMmUyecKux
ccnepoBaHUU

A.B. Kanuwnunkos', E.H. Cyposues'?

! CaMapCKui rocyaapcTBeHHbIi MeauUMHCKUA YHuBepcuTeT, Camapa, Poccuitckan ®enepaums;
2 NleyebHO-AMArHOCTUHECKNIA LIEHTP MexayHapoHOro MHCTUTYTa Bronoryeckux cuctem menn Cepres bepeanna, TonbatTn, Poccuiickas ®enepauns

AHHOTALIMA

06ocHoBaHMe. AHanM3 faHHbIX MarHUTHO-PE30HaHCHOM ToMorpadum SBNAETCA OCHOBHLIM METOAOM AN NPeAonepaLoHHO
b depeHUManbHoN AMarHOCTUKM NePBUYHBIX BHEMO3roBbIX onyxoneit. OAHaKo TOYHOE MX pasrpaHuyeHmMe TOSIbKO Ha OCHOBE
BM3YaJIbHOW OLLEHKM 3TUX LaHHBIX MOXET ObITb 3aTPyAHUTENBHO.

PagnoMuKa — 3T0 KONMYECTBEHHBIN MOAXO[, K aHanK3y AaHHbIX MeAULIMHCKUX M306paeHuid, N03BONSIOLLMIA BbISIBUTb B3aU-
MOCBS3b [aHHbIX BU3yanu3auuu ¢ GeHOTUNMYECKUMM U FEHOTUMMYECKUMU 0COBEHHOCTAMM ONYXOen.

PaHee B psage aHanuTU4ecknx nybnmkauuii npoBoaMnoch 0606LeHe pesynbTaToB MCCIeL0BaHWM, NOCBALLEHHBIX andde-
PeHUManbHON AMarHOCTUKE MEPBUYHBIX BHEMO3rOBbIX OMYXOSEM Ha OCHOBE MPUHLMMOB PafMOMMKMW. BbicTpoe HakonneHue
HOBBIX K/IMHUYECKUX MPUMEPOB U yBENMUEHME KONMYeCcTBa UCCef0BaHMA No AaHHoOK npobneme obycnaenmsaloT Heobxoam-
MOCTb MX AaNbHENLLIEero aHanm3a u cucTeMaTm3aumi, YTo 1 NOCIYXUN0 OCHOBAHWEM AfS BbINOHEHUs HacTosLel paboThl.
Llenb — cuctemMaTuanpoBaTh CyLIeCTBYIOLIME JaHHbIE O BO3MOXHOCTAX PagMOMUKK Ans auddepeHUmManbHoM AMarHoCTUKK
MepBUYHBIX BHEMO3rOBbIX OMYXO/EN.

Marepuansl U Metoabl. [lpoBefeHbl NOUCK W aHaNW3 NyBNAMKaLMIA Ha PYCCKOM W aHINIMACKOM A3blKax 3a Noc/efHue NsTb
ner. Mouck ocywectsnsnca B cuctemax PubMed/Medline, Google Scholar u eLibrary. B okoHuaTenbHbIi aHanu3 BKIOYEHO
19 nybnmnkaumi, kacarowmxcs auddepeHUManbHoN AMArHOCTUKM NEPBUYHBIX BHEMO3IOBbIX OMYX0/€e, B KOTOPbIX 6blan npu-
BeeHbl paAvMoMMYecKue NpU3HaKK, UCMOMb30BaHHbIE Ans AuddepeHLManbHoN AMarHoCTUKY HOBOObpa3oBaHMid.
Pe3synbtathl. Bo Bcex uccnegoBaHusx 6bi1o NoKasaHo Hanmume B3aUMOCBA3W MEXAY PafMOMUYECKVUMM napaMeTpamu (Tek-
CTYPHBIMW U TUCTOrPaMMHBIMM) M TUNOM onyxonn. IddeKTUBHOCTb anddepeHLManbHOM AUarHOCTUKM ONyXonen pagmoMuye-
CKUMM MoJensiMu npeBocxoamna 3QQeKTUBHOCTb KiaccubMKaLmm HOBOOOPa30BaHWIA PEHTTEHOMOraMy.

Hanbonee yacTo ncnonb3oBanuchb ClepyroLmMe anropuTMel As CO3aHUA MaTeMaTMYeCHKUX MoAeNnelt KnaccuduKaumm ony-
X0nen Ha 0CHOBE PaMOMMYECKMX MapaMeTpOB: METOZ, OMOPHbIX BEKTOPOB, NOMUCTUYECKAs perpeccus, cnyyaiHblii nec. Meto-
Abl OMOPHbLIX BEKTOPOB M JIOMUCTUYECKON perpeccun NpoLeMOHCTPUPOBanK Niyyiume 1 bonee cTabunbHble pe3ynbTathbl.
3akuitoyeHme. Mcnonb3oBaHue KOHLENUUW PaMOMUKK NOKa3biBaeT MHOroobellaoLime pesynbTaTthl B AuddepeHumanbHom
LMarHoCTUKe MepBUMYHBIX BHEMO3roBbIX Onyxonei. [lanbHeillee pa3BuUTMe 3TOTO HampaBneHus TpebyeT cTaHAapTM3aLuu
KaK MEeTO/10B CEerMeHTaLyu, Tak 1 Habopa npM3HaKoB, a Takke IPHeKTUBHOrO MeTola MaTeEMaTUYECKOr0 MOZLENIMPOBaHMUS.

KnioueBble cnoBa: nepBuMyHble BHEMO3roBble 0MyX0Jn; MarHUTHO-PE30HAHCHAaA TOMOFpaCbVIFI; MEHWHTUOMBbI; PaAUOMUKa;
VIHCI)OpMaLWIOHHbIe TeXHOJI0rnn.
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Magnetic resonance imaging for the differential
diagnosis of primary extra-axial brain tumors:
a review of radiomic studies
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ABSTRACT

BACKGROUND: The analysis of magnetic resonance imaging data is considered the main method for the preoperative differential
diagnosis of primary extra-axial tumors. However, the exact distinction of different primary extra-axial tumors based only on
visual rating can be challenging. Radiomics is a quantitative method of analyzing medical image data, which allows us to
understand and observe the connection between visual data and phenotypic and genotypic features of tumors. Earlier, several
publications presented generalized results of research aimed at the differential diagnosis of primary extra-axial tumors based
on the principles of radiomics. Fast accumulation of new clinical cases and increasing of the amounts of research on these
cases demonstrate the need for their further analysis and systematization, which has led to this review.

AIM: To conduct a systematic analysis of existing data on radiomics potential for the differential diagnosis of primary extra-
axial tumors.

MATERIALS AND METHODS: The search for publications over the past 5 years in Russian and English was conducted in
PubMed/Medline, Google Scholar, and eLibrary databases. The final analysis included 19 papers on the differential diagnosis
of extra-axial tumors. The included publications provided radiomic features used for the differential diagnosis of neoplasms.
RESULTS: All studies demonstrated the existence of a connection between radiomic parameters (textural and histogram) and
tumor type. The effectiveness of tumor differential diagnostics with radiomic models exceeded the neoplasm classification
made by radiologists. The most frequently used algorithms for creating mathematical models of tumor classification based on
radiomic parameters were the reference vector method, logistic regression, and random forest.

CONCLUSION: The use of the radiomic concept shows promising results in the differential diagnosis of primary extra-axial
tumors. Further development in this area demands the standardization of both the segmentation method and the set of features
and an effective method of mathematics modeling.

Keywords: primary extra-axial brain tumors; magnetic resonance imaging; meningiomas; radiomics; information technology.
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AHHOTALIMA

PaK WMTOBULHON Mene3bl — Haubonee pacnpocTpaHEHHas OMyXoflb SHAOKPUHHOM cucTeMBI, cocTaBnsiowas 1-3% Bcex
3/710Ka4ecTBEHHbIX HOBOOBpa3oBaHuin (No cocTosiHMio Ha 2021 rog). B 90% cnyyaes BbisenatT anddepeHumpoBaHHble dop-
Mbl — MaNUINAPHbIA U QONAMKYNAPHBIA BapUaHTl — obnafatolume 0THOCUTENbHO 6naronpuATHBIM MPOrHO30M.
KoMbuHaums xvpyprudeckoro fedeHms 1 nocnefyoLLei CynpeccuBHOM ropMOHabHOW Tepanuu, paguoioarepaniu, obecne-
YMBaKOT BNAroNpPUATHBIA NPOrHO3 Y NAUMEHTOB C BbICOKOAU(hEPEHUMPOBAHHBIM PAKOM LLMTOBUAHOM Jenesbl. TeM He MeHee
COXpaHSIeTCs BEPOSATHOCTb HELOCTaTOHHOr0 0TBETA Ha PajMOMOLTEPaNMIo, YTO MOXKET BbITb aCCOLMMPOBAHO CO MHOTUMU (aK-
TOpaMW, BK/IKOYas 3Tan NOArOTOBKU K e€ NpoBeAeHMIo. Ha cerofHsLIHUA ieHb COXpaHSAeTCA aKTyanbHbIM BOMPOC 0 Bbibope
ONTMMasbHOr0 MeToAa NOArOTOBKM NaLMeHTa K Tepanuu pagnMoaKTUBHBIM HOL0M.

B nybaukaumv npeacTaBneH 063op Hay4yHOM UTepaTypbl, NOCBSALLEHHON acneKTaM NOAroTOBKM MauMeHTa ¢ Bblcokoaudde-
PEHLMPOBaHHBIM PaKOM LLMTOBMIHOM JKemesbl K NpOoBefeHUI0 Tepanuu pagmoakTuBHbIM ogoM. OcBelleHbl U 0606LLeHbI
MPUHLMNBI MOATOTOBKM NaLMEHTOB HA OCHOBaHUM PEKOMEHJALMIA BEAYLLMX 3KCMEPTHbIX CO0BLUECTB U MybAMKaLmiA No faH-
HOI TeMe, MPUHATBI BO BHUMaHWE HeXenatesbHble ABJIEHUSA, acCOLMMPOBAHHbIE C pagMoiiofTepanuen, KauecTBO XU3HU Na-
LMEHTOB, 3DMEKTUBHOCTL U OTAANEHHBIE PE3YNbTaThl IeYeHHS.

OcHoBHas Lenb 0630pa — COCTaBUTL LIEIOCTHOE NpeACTaBAeHUe 0 MeToAax NOATOTOBKU MauMeHTa ¢ BbiCOKoAMbdepeHuu-
POBaHHLIM PaKOM LLMTOBUAHOM Xene3bl K NPOBeEHUI0 PaAMONOATepanim, 0CBETUTb CYLLECTBYIOLLME NPOBneMbl U nepcneK-
TUBHbIE HaMpaBNeHWs UCCNeA0BaHNM C Liefbi0 MOAEPHU3aLWM JIeYeHUs B CTOPOHY NMePCOHaNn3VUpoBaHHOW Tepaniy.

Bbin npoBefieH NOMCK HayyHbIX CTaTel U 0030poB, ONyONMKOBaHHLIX [0 KOHUA sHBapsA 2023 roaa, B 6asax faHHbIX National
Library of Medicine, The Cochrane Library u Google Scholar no cneayowwmm KnoueBbIM coBaM: NOArOTOBKa K paauoiioaTe-
panuu, TMpeoTPONUH anbga, 0TMEHa TMPEOMIHBIX FOPMOHOB, N0DOYHbIE IDDEKTHI, HOA-0rpaHNUEHHas AMETA, CUAN0aLEHHT,
MEePBUYHBIN TUNOTUPEO03, KA4ECTBO HW3HW, TUPEOULIKTOMMS, ANdDEpeHLIMPOBaHHbINA PaK LUMTOBUAHOM xene3bl, 3heKTnB-
HOCTb paguoiioaTepanuu — B WUX PasfnyHbIX KOMBuHaumsX. Mcnonb3oBanucb peKoMeHAaLMW no BhICOKOANDdepeHLmMpo-
BaHHOMY paKy LUMTOBWIHOM }enesbl CNeaylLwWwmux HayyHbix cooblects: Poccuiickue KIMHUYECKUE PEKOMEHZALMM Mo Bbl-
coKoanddepeHUMpOBaHHOMY paKy LUMTOBMAHON Xenesbl, American Thyroid Association, European Thyroid Association, The
National Comprehensive Cancer Network, European Association of Nuclear Medicine, British Thyroid Association, European
Society for Medical Oncology. KputepusaMu uckioueHus Obiam cTaTbu, He AOCTYMHbIE B NOSIHOM 00bEME, HE HA aHIIUACKOM
UMW PYCCKOM A3blKax, cMCTeMaTnyeckne 0630pbl Ha aHanoruyHyto Temy. Beero 6bino otobpaHo 1 npoaHanuaupoBaHo 124 uc-
TOYHWKA, BblfeNieHbl 06LmMe TEHAEHLMM COBPEMEHHOI0 NOAX0AA K NOAFOTOBKE NaLMEeHTOB K Tepanuu pagnoaKTUBHBIM H0L0M
W aKTyanbHble NpobneMbl, 0CBeLLEeHbI KOHLENLMM ONTUMW3aLMKM NOArOTOBKY K pagMoioaTepanuu B paMKax NepcoHanu3aumm
Tepanuu, chopMUpOBaHbI pe3ysbTaThl U BbIBOLbI.

KnioueBble cnosa: AvQ¢epeHUMpOBaHHbIA paK LUMTOBMAHOM XKenesbl; Tepanus pafvoaKTMBHBIM 110[0M; WOA-
OrpaHnUyeHHas AMeTa; TUpPeoTPOnuH anbha; MeToAbl NOATOTOBKM; HEXeNaTesbHble SABNEHNS.
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Preparation for radioiodine therapy in patients
with differentiated thyroid cancer:
a modern perspective (a review)

Maria V. Reinberg, Konstantin Yu. Slashchuk, Alexey A. Trukhin, Karina I. Avramova,
Marina S. Sheremeta

Endocrinology Research Centre, Moscow, Russian Federation

ABSTRACT

Thyroid cancer is the most prevalent tumor of the endocrine system, accounting for 1%-3% of all malignant neoplasms as of
2021. Differentiated forms, papillary and follicular, with a relatively favorable prognosis, are detected in 90% of cases. The
combination of surgical treatment, subsequent suppressive hormonal therapy, and radioiodine therapy provides a favorable
prognosis in patients with differentiated thyroid cancer. However, an insufficient response to radioiodine therapy may be
possible, which may be associated with multiple factors, including the preparation step for radioiodine therapy. To date,
the question of choosing the optimal method of patient preparation remains relevant. This paper presents a review of the
scientific literature on the preparation of patients with differentiated thyroid cancer for radioiodine therapy. The principles of
preparation are based on the recommendations of leading expert societies, and publications related to this topic are highlighted
and summarized, including the adverse events associated with radioiodine therapy, quality of life, efficacy, and long-term
results of treatment. The main purpose of this review was to provide a comprehensive insight into the methods of preparing a
patient with differentiated thyroid cancer for radioiodine therapy, highlight existing problems and promising areas of research,
and modernize treatment toward personalized therapy. Scientific articles and reviews from the National Library of Medicine,
Cochrane Library, and Google Scholar databases, published up to the end of January 2023, were searched by the keywords
listed below in their various combinations. Recommendations from the following scientific communities were used: Russian
Clinical Guidelines for Differentiated Thyroid Cancer, American Thyroid Association, European Thyroid Association, National
Comprehensive Cancer Network, European Association of Nuclear Medicine, British Thyroid Association, and European Society
for Medical Oncology. Articles not available in full, not in English or Russian, or systematic reviews of a similar topic, were
excluded. In total, 124 sources were selected and analyzed, general tendencies of modern approaches to preparation for
radioiodine therapy and actual problems were highlighted, concepts of optimization of preparation for radioiodine therapy
within the framework of personalized therapy were covered, and results and conclusions were presented.

Keywords: differentiated thyroid cancer; radioiodine therapy; low-iodine diet; thyrotropin alpha; methods of preparation; side
effects
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AuTtponomopdHbie (haHTOMbI MOJIOYHOM Kene3bl
ANA Ny4eBOM AUArHOCTUKMU: Hay4YHbI 0630p

t0.A. Bacunbes, 0.B. OMensHckas, A.A. Hacubynnuna, [1.B. JleoHos, H.B. bynrakosa,
[.A. Axmepn3sHoBa, 10.0. Lymckas, P.B. PewweTHnkoB

Hay4Ho-npaKTUYeCKWii KIMHUYECKMIA LIEHTP AMArHOCTUKM W TeNleMeMLMHCKUX TexHonorui, Mocksa, Poccuiickas QOepepaums

AHHOTALMA

(MaHTOMbI MONIOYHOW Xenesbl MPUMEHSINTCA AN pa3paboTKM, BanMaaLMn U YCOBEPLUEHCTBOBAaHUA METOJ0B NIy4eBON AMa-
THOCTUKU. B BU3yanu3aLmm MOIOYHOM Xene3bl aHTPOMOMOpgHbIE MOAENU UCTIONbL3YIOTCA ANS BaNnAaLMK, OLEHKU U ONTH-
MU3aLyMW HOBbIX METOL0B AMArHOCTMKW 3ab0neBaHuii MOIOYHOM Xese3bl, a TaKKe A8 KOHTPOJIA Ka4ecTBa ANarHoCTUYECKMX
CUCTEM, COBEPLLEHCTBOBAHWSA KITMHUYECKUX MPOTOKOIOB W alrOpUTMOB PEKOHCTPYKLMM M30bpakeHuid. KnioueBbiM TpeboBa-
HWEM K haHTOMaM JJ1s peLLeHus 3TUX 3afad ABISETCA peaucTUYHasA MMUTaLMA opraHa.

B 0630pe onumcaHbl CyLLecTBYIOLLME HA HACTOALLMIA MOMEHT BapuaHTbl (JaHTOMOB MOJIOYHOM JKenesbl ANs Ny4eBoi anarHo-
CTUKM 1 npoLiecca UX CO3AaHuA.

MoucK nuTepaTyphl, COOTBETCTBYIOLLEN TeMe 0030pa, Npon3BoAmMNcs B 6asax AaHHbIx PubMed, eLibrary, a Takxe B nouckosoii
cucteMe Google Scholar. Beero B 0630p BK/toueHo 72 cTatbi 1 13 Te3MCOB MaTepuanoB KOHMEPEHLIMIA.

Bce Buabl GpaHTOMOB MOJIOHHOW JKene3bl MOXHO Pa3feNiuTb Ha ABa BWAA: BbIMUCIUTENLHBIE U GU3ndeckue. BolumcnnTenb-
Hble, B CBOK 04epefb, N0APa3AensoTCs Ha rpynnbl B 3aBUCMMOCTM OT TUNA NEPBUYHBLIX AaHHbIX: HA OCHOBE MaTeMaTU4eCKMX
Mogenei, u3 0bpasLoB TKaHel, C UCNOb30BaHMIN M306paXeHUn MeAUUMHCKON BU3yann3aLummn MOSIOYHOMN Xene3bl MauueHT-
Kn. Ousnyeckune GpaHTOMbI KNNaccUOULMPYIOTCS B 3aBUCUMOCTM OT cnocoba U3roToBeHNs: IUTbsl, 3D-neyaTn Unu NOCNoNHOro
(GOpMMUPOBaHMA C UCMONBb30BAHUEM KOHTPACTHbIX BelecTB. OCHOBHLIMU NPEMMYLLECTBaMU BbIYUCIIUTENBbHBIX (haHTOMOB fB-
NATCA YHUBEPCANBHOCTb, 3PHEKTUBHOCTb, TOHHOCTb M 6E30NacHOCTb, @ TaKKe BO3MOMHOCTb reHepupoBaTh bonblume 06b-
€Mbl BUPTYanbHbIX faHHbIX. Pu3ndeckue $haHTOMbI NO3BONAIT NONYYaTh Hauboniee peanucTUYHbe AMArHOCTUYECKWE W30-
OpakeHusa 6e3 y4yacTusa nauMeHToOB ¥ NPOBOANTL HEOTPaHUYEHHOE YMCIO JIy4eBbIX UCC/IeL0BaHUN.

KnioueBble cnoBa: MonoyHas xene3sa; 3D-neyatb; GaHTOMbI; paHTOMbI A1 SIy4EBOW ANArHOCTUKK; y4eBan LUMarHOCTUKa;
Hay4HbI 0630p.
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Anthropomorphic breast phantoms for radiology
imaging: a review

Yuriy A. Vasilev, Olga V. Omelyanskaya, Anastasia A. Nasibullina, Denis V. Leonov,
Julia V. Bulgakova, Dina A. Akhmedzyanova, Yuliya F. Shumskaya, Roman V. Reshetnikov

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

Phantoms are used to validate diagnostic imaging methods or improve the skills of medical professionals. For instance, they
allow conducting an unlimited number of imaging studies during medical training, assessing image quality, optimizing radiation
dose, and testing novel techniques and equipment. Researchers in breast imaging use anthropomorphic models to validate,
assess, and optimize new methods for diagnosing breast diseases. Such models also facilitate control over the quality of
diagnostic systems, help optimize clinical protocols, and improve image reconstruction algorithms. Realistic simulation of the
breast tissue is essential to address the challenges of advancing X-ray mammary gland studies. The review aimed to describe
phantoms currently available for diagnostic imaging and the way they were fabricated. In this literature review, PubMed,
eLIBRARY, and Google Scholar databases were screened for relevant articles. Thus, 72 articles and 13 conference papers were
included. The study two major types of breast phantoms: computational and physical. Specifically, computational phantoms are
classified into subgroups depending on the data they use. These include mathematical models, tissue samples, and medical
images of the breast. The classification of the physical phantoms is based on their manufacturing process: casting silicone-
like substances, 3D printing with resins and plastics, or printing on paper using X-ray contrast ink. Computational phantoms
are generally advantageous with respect to versatility, efficiency, precision, and safety and allow the generation of large
amounts of virtual data. Physical phantoms provide the most realistic diagnostic images without the need for a patient and
allow performing an unlimited number of radiological studies.

Keywords: breast, 3D printing, phantoms, imaging phantoms, diagnostic radiology, literature review.
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TexHonoruyeckue AEd)EKTbI nporpaMMHoOro
obecneyeHms ¢ UCKYCCTBEHHbIM UHTEJIZIEKTOM

B.B. 3uHuenko, K.M. Ap3amacos, E.WN. KpemHeBa, A.B. Bnagsumupckuia, H0.A. Bacunbes

Hay4Ho-npaKTUYeCKMiA KIMHUYECKUIA LIEHTP AMArHOCTUKM U TeleMeauumHbl, MockBa, Poccuiickas Qepepauus

AHHOTALIMA

06o0cHoBaHuMe. TexHomoruyeckue fedekTbl B paboTe MporpaMMHOro 0becrneyeHmns ¢ UCKYCCTBEHHBIM MHTENIEKTOM SBMSKOTCA
KPUTMYECKU BaXKHBIMU MPU MPUHATUM PELLEHUS O NMPAKTUYECKON MPUMEHUMOCTU U KIIMHUYECKOW LLeHHOCTU NPOrpaMMHOr0
0becneyeHus ¢ UCKYCCTBEHHBIM UHTENTIEKTOM.

Lenb — aHanu3 1 cucteMatmsaums TEXHONMOMMYECKUX LedeKToB, BO3HMKAOLWMX npu paboTe nporpaMMHoOro obecneyeHus
C UCKYCCTBEHHBIM WHTENJIEKTOM A/ aHanu3a MeULMHCKUX U306paeHuid.

Matepuanbl n Metoapl. B pamkax akcnepumeHTa no MCMosib30BaHWI0 MHHOBALMOHHBIX TEXHONOMMIA B 0611aCTW KOMMbOTEp-
HOro 3peHus AN1A aHau3a MeULMHCKUX M300paeHui U JanbHERLWero NPUMEHEHNS B CUCTEME 3[paBOOXPaHEHUs ropoaa
MocKBbI NPOBOAUTCA MOHUTOPUHI TEXHOIOTMYECKUX NapaMeTPOB A8 BCEX Y4aCTBYIOLLMX PELLEHWI KaK Ha 3Tane anpobauum,
TaK W Ha 3Tane onbITHOM 3KCnyaTaumu. B cTaTbe npeacTaBneHa rpaduyeckas MHGopMaLMs 0 CpeSHEM YKCIe TEXHONOTUYe-
ckux fedekToB An1s npodmnakTUYecKoro HanpaeneHus, MoganbHocTb «Mammorpadusy, 3a 2021 rog. 31oT nepuop BbibpaH
Kak Haubonee noKasaTesNbHbli, XapaKTePU3YIOLLMIACA aKTUBHBIM Pa3BUTUEM MPOrpamMMHOro 0becneyeHns C UCKYCCTBEHHBIM
WHTENNEKTOM C MO3WULMM YBENMYEHWUS TEXHUYECKOW CTabunbHOCTU Mx paboTbl. C Lenbio OLEHKM NPUMEHMMOCTW NMOAX0AA
M0 BbISBMEHMIO TEXHONOMMYECKUX Ae(eKTOB aHaNorMyYHbIN aHanu3 NpoBOAUICA ANS HanpaB/ieHUs 0OHapYKeHUs BHYTpUYe-
PenHbIX KPOBOU3NMAHUI Ha KOMMbIOTEPHBLIX TOMOrPaMMax rosioBHoro mMo3ra 3a 2022-2023 roggl.

Pesynbtathl. B xone uccnenoBaHus Obio NpoaHanM3vpoBaHo NporpaMMHOe 0DecneyeHne € UCKYCCTBEHHBIM UHTENNEKTOM
no MofanbHocTaM «Mammorpadms» (2 anroputMa) u «KoMnbtoTepHas ToMorpadms ronosHoro Mo3rax» (1). Beero ans Mogans-
HocTM «MaMMorpadus» cobpaHo 14 Beibopok no 20 uccnepoBaHuin; ana MoganbHocT «KoMnbloTepHas ToMorpadms» —
12 Bbibopok no 80 nccnepoBanuid. [ng kaxporo Tuna gedexra 6biv NocTpoeHbI rpaduky, a A8 KaXaoM U3 MofanbHOCTEN
Bbinm nocTpoeHbl MHUKM TpeHaa. KoadduumeHTbl ypaBHEHUI NIMHUA TPEHAOB YKa3blBalOT HA TEHAEHLMIO K CHUMEHMIO YMCNa
TEXHOJIOTMYECKUX AeEKTOB.

3aksnitoyeHue. MpoBefEHHbIM aHanKU3 NO3BOMISET NPOCNEAUTb TEHAEHLMIO K CHUMEHMIO YMCA TEXHOMOMMYECKUX LedEKTOB,
YTO MOXKET CBMAETENbCTBOBATH 0 ,opaboTKe NPOrpaMMHOro 0becrneyeHns ¢ UCKYCCTBEHHBIM MHTEIEKTOM W MOBBILLIEHWM ero
KauecTBa bnarogaps nepuoauyeckoMy MoHUTOpUHTY. KpoMe Toro, Takoii pesynbTaT NMoKasbiBaeT YHUBEPCANbHOCTb UCMOJIb-
30BaHWA KaK Ans NpoduUnaKTMYecKux MeToA0B, TaK U [1S IKCTPEHHbIX.

KnioueBble cnoBa: VICKYCCTBEHHbIVI WHTEeNNIEKT;, nporpaMMHoe obecneyeHne ¢ UCKYCCTBEHHBIM  UHTEJIIEKTOM;
TEXHONOMNYECKMH MOHUTOPWHT; TEXHOJ10rM4yecKune ,U,eCIJeKTbI; MocKoBCKuiA JKCNEePUMEHT.

Kak uutupoBatb:
3uH4eHKo B.B., Ap3amaco K.M., KpemHesa E.W., Bnagaumupckmin A.B., Bacunbes 10.A. TexHonornyeckme fedeKTsl NporpaMMHOro obecneyeHns ¢ UCKyc-
cTBeHHbIM WHTennexToM // Digital Diagnostics. 2023. T. 4, N° 4 C. 593—604. DOI: https://doi.org/10.17816/DD501759
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Technological defects in software based
on artificial intelligence

Viktoria V. Zinchenko, Kirill M. Arzamasov, Elena |. Kremneva, Anton V. Vladzymyrskyy,
Yuriy A. Vasilev

Scientific and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Technological defects in the use of artificial intelligence software are critical when deciding on the practical
applicability and clinical value of artificial intelligence software.

AIM: To conduct an analysis and systematization of technological defects occurring when artificial intelligence software
analyzes medical images.

MATERIALS AND METHODS: As part of the experiment on the use of innovative computer vision technologies for the analysis of
medical images and further application in the Moscow healthcare system, technological parameters of all artificial intelligence
software are monitored at the testing and operation stages of the trial. This article presents graphical information on the
average number of technological defects in mass mammography screening in 2021. This period was chosen as the most
indicative and characterized by the active development of artificial intelligence software and increased technical stability of
its performance. To assess the applicability of the analysis for technological defects, a similar analysis was conducted for the
direction of detection of intracranial hemorrhage on computed tomography scans of the brain for 2022-2023.

RESULTS: During the study, artificial intelligence software used for mammography (two algorithms) and brain computed
tomography (one algorithm) were analyzed. Fourteen mammography samples were collected for technological monitoring
during the identified period, each from 20 studies, and 12 brain computed tomography samples were obtained, each from
80 studies. Graphs were constructed for each type of defect, and trend lines were plotted for each modality. The coefficients of
the trend line equations indicate a downward tendency in the number of technological defects.

CONCLUSION: This analysis allows tracing a downward trend in the number of technological defects, which may indicate a
refinement of artificial intelligence software and an increase in its quality because of periodic monitoring. It also shows the
versatility of use for both preventive and emergency methods.

Keywords: artificial intelligence; artificial intelligence software; technological monitoring; technological defects; Moscow
experiment.
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TpyAHOCTM AUArHOCTUKU MUOKapAMUTA:
KNUHUYECKUMN cnyvai

H.I". MotewkuHa'?, E.A. Kosanesckas'?, B.E. Cunuupin®, E.A. Mepumna®,
[1.A. ®unatosa’, 6. Cenusanosa’, f1.P. LLawwkuHa?

! Poccuitckuii HaLMOHaNbHbIl MCCNe0BaTeNbCKUI MeaMUMHCKWI yHuBepcuTeT uMenm H.W. Miuporosa, Mockea, Poccuitckas Mepepaums;
2 [opofIckan KnnHnueckan 6onbHuua N52, Mocksa, Poceuiickas Qepepauns;
3 MeAnMLMHCKMIA HayyHO-0Bpa3oBaTeNbHbIN LIEHTP MOCKOBCKOro rocy/1apcTBeHHOro yHuBepcuTeta uMeHn M.B. JloMoHocosa,

MockBa, Poccuiickas Qepepaums

AHHOTALMA

MuoKapauT HepeaKo SIBNAETCA TPYAHLIM NS AMArHOCTUKM 3aboneBaHueM cepAla. CNoXHOCTU ero AMarHoCTUKN 0B bACHS-
H0TCA Hecneundryeckon CUMMTOMATUKON MIN «CTEPTOM» KIMHUYECKOI KapTUHOMW, OTCYTCTBMEM NATOrHOMOHWYHBIX MpU3Ha-
KOB Npu dU3MKanbHOM 00CNeoBaHNM, @ TaKKe TEM 0DOCTOATENBCTBOM, YTO 3HLOMMOKapAMarbHas buoncus, sensowasca
«30/10TbIM CTaHAAPTOM» AMArHOCTUKM, — 3TO MHBA3WBHas MpoLiefypa, KOTopas NpoBOAMTCS MO CTPOTMM NOKa3aHUAM Orpa-
HUYEHHOMY KONMYECTBY MauMeHTOB. TeM He MeHee, MO Mepe PasBUTUS JIy4eBOI AMArHOCTUKW Y KIMHULMCTOB NOSBMNAch
BO3MOHOCTb HEMHBA3WBHOI AMArHOCTUKM CUMMTOMOB BOCMANITENLHOTO MOPaXKeHUs MUOKapAa, B TOM YKCTe OTEKA U MU1O-
KapAuanbHoro ¢pubposa, ¢ NOMOLLbI0 MarHUTHO-Pe30HaHCHO! ToMorpaduu cepALia.

B cTaTbe npeacTaBneH KAMHUYECKWIA Cllyyaid nauveHTa MoIOA0r0 BO3pacTa C CUMNTOMaMi OCTPOTO KOPOHAPHOTO CMHAPOMa,
Y KOTOPOrO NMpU 3TOM He Obli0 BbIIBNIEHO NPU3HAKOB NOPAXKEHUS KOPOHAPHbIX apTepuii. C YYETOM NOBbILIEHWS aKTUBHOCTY
Kapavocneundmyecknx GepMeHTOB U YpOBHEN MapKEPOB BOCMaNEHNS, BbIPaXKEHHbIX U3MEHEHUIA Ha 3NeKTpoKaparorpadum
C MONOXKMUTESIbHON AMHAMUKOM, a TakKe (haKTa nepeHeceéHHoM HakaHyHe UHGEeKLMM, Obli 3anof03peH MUOKapauT. B pesynb-
TaTe MpOBeLEeHNs MarHUTHO-pe30HaHCHOM ToMorpaduu cepaLa B AMHaMUKe AMarHo3 Obin NoATBEPXKAEH. TakuM 06pa3oM,
noKasaHa pofib BU3yanuaupyloLlen MeToauku ans anddepeHUManbHoi AMarHOCTUKM ULWEMUYECKOTo W BOCTIANIUTENBHOTO
nopaKeHua cepaua.

KnioueBble cyioBa: MUOKapAWT, MarHUTHO-pPE30HAHCHas TOMOrpadus; aneKTpoKapauorpadus; TPONOHUH; KITMHUYECKMUIA
clyyan.

Kak untupoBarts:
MotewkuHa H.I"., KoBanesckas EA., CvHnupiH B.E., Mepiumta E.A., ®unatosa [.A., CenvsaHoga I".b., LWatukuHa 51.P. TpyaHOCTV AMarHOCTUKM MUOKapauTa:
KnnHdeckuii ciydait // Digital Diagnostics. 2023. T. 4, Ne 4. C. 605-615. DOI: https://doi.org/10.17816/DD546163

Pykonucb nonyyena: 14.07.2023 Pykonucb opo6peHa: 31.08.2023 Ony6nukoBaHa online: 14.09.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD546163
https://doi.org/10.17816/DD546163

606

CASE REPORTS Vol 4 (4) 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD546163

Difficulties in myocarditis diagnosis:
a case report

Natalia G. Poteshkina'?, Elena A. Kovalevskaya'?, Valentin E. Sinitsyn?,
Elena A. Mershina®, Daria A. Filatova®, Galina B. Selivanova', Yavilika R. Shashkina?

! The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russian Federation;
2Moscow City Hospital 52, Moscow, Russian Federation;
% Lomonosov Moscow State University Medical Research and Educational Center, Moscow, Russian Federation

ABSTRACT

Myocarditis is often difficult to diagnose. The diagnostic difficulties include nonspecific symptoms or a “vague” clinical picture,
absence of pathognomonic signs during physical examination, and endomyocardial biopsy, which is the “gold standard” of
diagnosis of myocarditis, being an invasive procedure that is performed under strict indications in certain patients. Nevertheless,
as radiology is rapidly developing, clinicians are now able to noninvasively diagnose symptoms of inflammatory myocardial
damage, including edema and myocardial fibrosis, using cardiac magnetic resonance imaging. This article presents the clinical
case of a young patient with symptoms of acute coronary syndrome, who showed no evidence of coronary artery disease.
Myocarditis was suspected because of increased activity of cardiospecific enzymes and high levels of inflammatory markers,
pronounced electrocardiography changes with positive dynamics, and recent infection. Magnetic resonance imaging was used
to confirm myocarditis diagnosis. Thus, this case study demonstrates the role of imaging techniques in the differential diagnosis
of ischemic and inflammatory heart diseases.

Keywords: myocarditis; magnetic resonance imaging; electrocardiography; troponin; case report.
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CuMNTOM «pPUCOBBIX Tesiel» NPU MarHUTHO-
pe3oHaHCHOMU ToMorpa¢umu nne4yeBoro cycraBa
y NauMUeHTKU C peBMaTOUAHLIM apTPUTOM

C.0. AreeBa, [1.A. ®unatoBa, E.A. MepwmHa, B.E. CuHuubIH

MocKOBCKUI rocynapcTBeHHbIN yHUBEpcuTeT MMeHW M.B. JlomoHocoBa, MockBa, Poccuitckas ®epepauus

AHHOTALMA

CUMNTOM «pUCOBBIX TENEL» NPU MarHUTHO-PE30HAHCHOW ToMorpaduu nyeyeBOro CycTaBa y MaLMEHTOB C PEeBMATOMAHBIM
apTpUTOM — pefiKasi, Ho creumduyeckas Haxo[Ka, XapaKTepu3yloLLascs HalMuMeM B CMHOBMANbHOWM MMAKOCTU CYCTaBa,
CMHOBMANbHBIX CYMKaX WM BRiarafmuwiax MHOXECTBEHHBIX MEKUX OKPYIJIbIX CTPYKTYP, CXOXMWX APYr C APYroM, MOXOMMX
Ha 3EPHbILLKM puca. ITMONOMUA «PUCOBbLIX TeMeL» A0 CUX NMOP OKOHYaTeNbHO He AcHa. lpeanonaraetcs, 4to OHM 0bpasyioTca
B pe3y/bTaTe MUKPOMHDAPKTOB CUHOBUANBHOI 060/1I0YKM Y MALMEHTOB C PEBMATOMAHLIM aPTPUTOM UM HEKOTOPLIMM pyru-
MW BOCMaUTESIbHbIMM 3a00/1eBaHUAMM CYCTaBOB. KNMHUYECKN Hanume «pUCOBLIX TeeL» MOXXET Bbi3bIBaTb Y NaLmeHTa 60-
NEeBO CMHAPOM, OIHAaKO TaK NPOMCX0AMT He Bceraa. Cpeay METOA0B y4eBOM AMArHOCTUKM BeAyLUEN POSiblo As BbISBIEHMS
«pPUCOBBLIX Telel» 00/1afaeT MarHUTHO-Pe30HaHCHas ToMorpadus.

B maHHoii cTaTbe NpeAcTaBNeHo OMMUCaHWe KIIMHUYECKOro CyYas BbISBNIEHWS 3TOTO CUMMTOMA NMPU MarHUTHO-PE30HAHCHOV
TOMOrpaduM NNeyeBoro CycTaBa y NaLMEHTKW C ANUTENbHBIM aHAMHE30M PeBMaTOMAHOr0 apTpuTa, obpaTuBLLeiics B CBA-
31 ¢ 6e36one3HeHHbIM yBennYeHneM B 06bEMe NleBoro nneya. BoinonHeHHble UccneaoBaHuA (KOMMbloTepHas ToMorpagus
W MarHWUTHO-pe3oHaHCHasi ToMorpadus NIeBOro MAEYEBOro CycTaBa) MO3BONMM OBHApYXUTb CUMNTOM «PUCOBBIX TEeL»
KaK NposiBNeHne 0CHOBHOTO 3ab0NieBaHUA W ONpeAesuTb ATbHENLLYH TAKTUKY NeYEHNS.

KnioueBble cnoBa: peBMaToMAHbIA apTpWUT; MeYeBOM CycTaB; PUCOBbIE TefbLid; MarHUTHO-pe30HaHcHas ToMorpadus;
KOMMblOTEpHas TOMOrpadus; KNMHUYECKUIA CyYai.
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eHTKM ¢ peBMaTouaHbIM apTpuToM // Digital Diagnostics. 2023. T. 4, Ne4. C. 616-624. DOI: https://doi.org/10.17816/DD508786
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“Rice bodies” symptoms on magnetic
resonance imaging of the shoulder in a patient
with rheumatoid arthritis

Sofia F. Ageeva, Daria A. Filatova, Elena A. Mershina, Valentin E. Sinitsyn

Lomonosov Moscow State University, Moscow, Russian Federation

ABSTRACT

The “rice bodies” symptom on magnetic resonance imaging of the shoulder joint in patients with rheumatoid arthritis is a rare
but specific finding characterized by the presence of multiple small, round, rice-grain-like structures in the synovial fluid of
the joint, synovial pouches, or sheaths. The etiology of the “rice bodies” is still not fully understood. They are suggested as the
result of microinfarcts of the synovial membrane in patients with rheumatoid arthritis or other inflammatory joint diseases.
Clinically, the “rice bodies” symptom may cause pain, but not in every case. Among radiological diagnostic methods, magnetic
resonance imaging is the leading method for the detection of rice bodies. This article presents a clinical case of “rice bodies”
symptoms diagnosed by magnetic resonance imaging in a patient with a long history of rheumatoid arthritis who presented
with a painless enlargement in the left shoulder. Computed tomography and magnetic resonance imaging of the left shoulder
could detect “rice bodies” as a manifestation of an underlying disease and determine further treatment techniques.

Keywords: rheumatoid arthritis; shoulder joint; rice bodies; magnetic resonance imaging; computed tomography; case report.
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=61 H 15y

¥: RF (rheumatoid factor) —RXIEHT; PICCPPIA—PIINNEBRIKPIIA; ESR (erythrocyte sedimentation
rate) —ZAMYIRERE; CRP (C-reactive protein) ——CMN M.

DOl https://doi.org/10.17816/DD508786



https://doi.org/10.17816/DD508786

CASE REPORTS

e

BT, 59%, A KM S8 R T 55 40
1. 20229E9H, HIT AR R O IEOC, i
KBNS P S IR I A

R

20154F, EEWSWH BA I RE LT
%, BORIER RN LR T AL H R % .
R PEACR-EULARAR#E, B TERRIR LT R &
%T%ﬁ%%m%*%&%ﬂ%@%%%ﬁ?
643) o

201 THEHRTS MR AR R IR 46

20214, & NP5 ™ A M A E R
Ko WIE2021592 H ARG Fid (R —%FK
MUAEEAT) , BEIPASE S5 idsh -

o ZAUUFARIE RN KRB, A E

VoLZETY
o KATVEEMEE, LT ENE D REIBG
o RHATHCE RIHE 555

SRS WT

20224F9H16H, N VIS IEE T IIATT (PR
W N17.5mg. HHRRD , HEAT T IMLBASHI

Vol. 4 (4) 2023

Digital Diagnostics

o HURIEMER——IEW: 4. 081IU/ml CIEH{H
N0. 27-4. 201U/ml)

o KRB F—FF: 107.910/ml CIEHH
J90-1410/ml)

o CRMNEA—FE: 11.84mg/L (IEHAEAN
0-5mg/L) ;

o YRR ——F S 36mm/h CIEH{E /D
F30mm/h) -

NEr g2t

20224F9 H 1TH, BEHEZ T QR KFICTH
KA R4 R R RE IR G A A, T R AR R
FHHEYR, AJFRTTIRFRIE— SR,

TG L3R g R 7E3THEIAMR 2 45 (MAGNETOM
Vida, Siemens Healthineers, fEE) Fi#4T, %R
W& (TIRIT2 A MG, FaASH ARG H, A2,
1B JRFRATIRD , HECA B R S ALkl .

=AM TFHT2 M EAG B, £ KR
7.7X2.5X5em B R A=A NI EFEN S, RIN
T2 R IMIERITE 4544, (5 5 5RE %, HRM
2-3mmB8-10mmANEE, Hi{5 T HE5E X4, (TET2 AL
1% 1) 3 b. ETUIAURE L, e IE S5aE AT
rhEKE, HISA—30 (EL. E2) o X MAHF it
KAUGAEAEFTIE N TR T— A AP

Bl 7R RTHEHREAE : o b——T2IAUEE, TRV c——TUIAUEIE, SJoRUIFs d——TUIAEHE, BEmbl)r.

DOl https://doi.org/10.17816/DD508786

620


https://doi.org/10.17816/DD508786

CASE REPORTS

\ K! \\ .zi
5 A "r;.”‘-‘\,
ALY 1 A

Vol. 4 (4) 2023

Digital Diagnostics

B2, 7oA RITHILRBE, MRS SR AT : o——8mYl ) b——IEm Yl . WHIRIEN )NS5

SRR o

B3, T EBURTZ S, B DT o—— T, b—— R

fESomatom  Drivelli/ZFHi{Y (Siemehns
Healthineers, f&E) EXtERFHIT 7CTH
i CEXFEERD , VIR JEE N0, 625mm, 25 Rk
DL 0 R A0 = AL B3 KRR SFRIE BOIR
R ELs L (K3 -
o JEM: 7.5X4X9cm; SMREEAE (7.7X2.5X5¢m)
AREE, PSR RSB R
o A 4X1.4X4cm.
EATECTEMG ELE/IE], A S s
ALK, B AIN35HU. XU R B8 s P T B2 45
it K5 32 BRI AR O

DOl https://doi.org/10.17816/DD508786

Wie

SN KRR IR — 5T R
LRG0 R 1 B P
L. e e T R KRG 0 4 — Fh 2%
B, AT BT R 2 AT IR L /b MR
T [11]. “RRE” AT R, WA
52 Bk (LRI R,

TEMRKREE 1, KRR B RRAR 2 A M
TR e & IZET LI - 5 2 b {2
BE(ER, fETOIBLEIG L RS (S 2. 3 Lk
BRI, TETOMREIG [, KRk B



https://doi.org/10.17816/DD508786

CASE REPORTS

B, SHVAFEXT 28, XA KR 2 48 A e
—IRERAFAE . BEAh, IEWAREI TN, BEIERK
G AT ARSI 1% e 45 42 7 T ELCTRE A AR 34

HEM L EILE, “OKRAR” AT LLTE
FRERBME ST R P g 2], ] DLAE HoAh
OIS B, ARGV IR AR R R A R TTE K E
CEATHEM IR . B, SRS
Tl 3L AR BAZ R K T 8 7 3 e 5 3 1) 4 512 W
FE 55— R w0 A, TR AR b A5 Bl
R E T T2 MG bRk s R oK
WA ” FMRGEE S AR AL X .
Gb, B MER UL, W R ECE R R N L, T
HEBRTH. EORIEREETHERKEL
B, BT ESmE R, TUMAEG A
T2 INA B 5 A 35 ) 18 S 38 B AS 50k 59 (8] &

T A4EEABEGRBIER, Kk X5
SRR B R TE . FART BN NS5 B E IR
FOARGL = A AG Rsem (12, 13], JEH R ZIK
LN . EXFEOLR, X EE N —BE
JT VR FARIBIT

2
AR T B IR R N CORRLAR T £
EALIR AT B, AR 2R R P OGS 28

CMUCOK JIUTEPATYPbI

1. HacoHos EJ1,, Kapatees [1.E., banabaHosa P.M. PeBMatonHbIN
apTpuT. B KH.: PeBMaTonorus. HaumoHansHoe pykoBOoACTBO / Noj
pen. EJI. HacoHoea, B.A. HacoHoBoin. Mocksa : 30TAP-Meaua,
2008. C. 290-331

2. KnuHuyeckme pekoMeHpauum — PeBMaTOMOHbIA apTpwT.
ID 250. OnobpeHo HaydHo-npakTdeckmm CoBetoM Munsapasa PO.
2021. Pexkum foctyna: https://cr.minzdrav.gov.ru/schema/250 [ata
obpatueHus: 06.09.2023

3. Bullock J., Rizvi S.A,, Saleh AM., et al. Rheumatoid Arthritis:
A Brief Overview of the Treatment // Medical Principles and Practice.
2018. Vol. 27, N 6. P. 501-507. doi: 10.1159/000493390

4. who.int [uHTEpHeT]. BceMypHas opraHM3auys 34paBoOOXpaHeHus
[nata obpatuierms: 06.09.2023]. Joctyn no ccbinke: https://www.who.int
5. Kay J., Upchurch K.S. ACR/EULAR 2010 rheumatoid arthritis
classification criteria // Rheumatology. 2012. Vol. 51, Suppl. 6.
P. vi5-vi9. doi: 10.1093/rheumatology/kes279

6. Narvaez JA, Narvdez J., De Lama E, et al. MR Imaging of Early
Rheumatoid Arthritis // RadioGraphics. 2010. Vol. 30, N 1. P. 143—
163. doi: 10.1148/rg.301095089

7. Edison MN,, Caram A, Flores M., et al. Rice Body Formation
Within a Peri-Articular Shoulder Mass // Cureus. 2016. Vol. 8, N. 8.
P. €718. doi: 10.7759/cureus.718

Vol. 4 (4) 2023

DOl https://doi.org/10.17816/DD508786

Digital Diagnostics

1o ASCg A RIZ A I SRS R, IR %
T3 B MRFICTAE &

BIR CORKAR” AR R EILR, HEk
A5 b EAC AT A RIRE 51 R B R 3
AR, IR 5 HAt s PR 51 1 S A0l BE 4
R TR

ADDITIONAL INFORMATION

Funding source. This article was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests.

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation of
data for the work, drafting and revising the work, final approval of the
version to be published and agree to be accountable for all aspects
of the work. S.F. Ageeva — writing the text; D.A. Filatova — writing
and reviewing the text; E.A. Mershina — concept development,
approval of the final text; V.E. Sinitsyn — concept development,
approval of the final text.

Consent for publication. Written consent was obtained from the
patient for publication of relevant medical information and all of
accompanying images within the manuscript in Digital Diagnostics
Journal.

8. Forse C.L, Mucha B.L., Santos M.L.Z, et al. Rice body formation
without rheumatic disease or tuberculosis infection: a case report
and literature review // Clinical Rheumatology. 2012. Vol. 31, N 12.
P. 1753-1756. doi: 10.1007/s10067-012-2063-8

9. Narvdez JA, Narvdez J., Roca Y., et al. MR imaging assessment
of clinical problems in rheumatoid arthritis // European Radiology.
2002. Vol. 12, N 7. P. 1819-1828. doi: 10.1007/s00330-001-1207-z
10. Griffith J.F., Peh W.C.G., Evans N.S. et al. Multiple rice
body formation in chronic subacromial/subdeltoid bursitis: MR
appearances // Clinical Radiology. 1996. Vol. 51, N 7. P. 511-514.
doi: 10.1016/s0009-9260(96)80193-0

11. Kataria R.K., Chaiamnuay S., Jacobson L.D., et al. Subacromial
bursitis with rice bodies as the presenting manifestation of
rheumatoid arthritis // The Journal of rheumatology. 2003. Vol. 30,
N 6. P. 1354-1355.

12. Popert A.J,, Scott D.L., Wainwright A.C,, et al. Frequency of
occurrence, mode of development, and significance or rice bodies
in rheumatoid joints // Annals of the Rheumatic Diseases. 1982.
Vol. 41, N 2 P. 109-117. doi: 10.1136/ard.41.2.109

13. Reid H.S., McNally E., Carr A. Soft tissue mass around the
shoulder // Annals of the Rheumatic Diseases. 1998. Vol. 57, N 1.
P. 6-8. doi: 10.1136/ard.57.1.6

622


https://cr.minzdrav.gov.ru/schema/250
https://doi.org/10.1159/000493390
https://www.who.int
https://www.who.int
https://doi.org/10.1093/rheumatology/kes279
https://doi.org/10.1148/rg.301095089
https://doi.org/10.7759/cureus.718
https://doi.org/10.1007/s10067-012-2063-8
https://doi.org/10.1007/s00330-001-1207-z
https://doi.org/10.1016/s0009-9260(96)80193-0
https://doi.org/10.1136/ard.41.2.109
https://doi.org/10.1136/ard.57.1.6
https://doi.org/10.17816/DD508786

623

CASE REPORTS

REFERENCES

1. Nasonov EL, Karateev DE, Balabanova RM. Rheumatoid arthritis.
In: Nasonov EL, Nasonova VA, editors. Rheumatology. National
manual. Moscow : GEOTAR-Media. 2008. P. 290-331 (In Russ)

2. Rheumatoid arthritis. Clinical Guidelines. 1D 250. Approved by
the Scientific and Practical Council of the Ministry of Health of the
Russian Federation. 2021. Available from: https://cr.minzdrav.gov.
ru/schema/250 (In Russ)

3. Bullock J, Rizvi SA, Saleh AM, et al. Rheumatoid Arthritis:
A Brief Overview of the Treatment. Medical Principles and Practice.
2018;27(6):501-507. doi: 10.1159/000493390

4. who.int [Internet]. World Health Organization [cited 6 September
2023]. Available from: https://www.who.int

5. Kay J, Upchurch KS. ACR/EULAR 2010 rheumatoid arthritis
classification criteria. Rheumatology. 2012;51 Suppl. 6:vi5—vi9.
doi: 10.1093/rheumatology/kes279

6. Narvaez JA, Narvdez J, De Lama E, et al. MR Imaging of
Early Rheumatoid Arthritis. RadioGraphics. 2010;30(1):143-163.
doi: 10.1148/rg.301095089

7. Edison MN, Caram A, Flores M, et al. Rice Body Formation
Within a Peri-Articular Shoulder Mass. Cureus. 2016;8(8):e718.
doi: 10.7759/cureus.718

AUTHORS’ INFO

* Sofia F. Ageeva;

address: Lomonosovsky av., 27/10, Moscow, 119991 Russian
Federation;

ORCID: 0000-0003-4726-0806;

eLibrary SPIN: 9695-3717;

e-mail: son.ageeval3@gmail.com

Daria A. Filatova;

ORCID: 0000-0002-0894-1994;

eLibrary SPIN: 2665-5973;

e-mail: dariafilatova.msu@mail.ru

Elena A. Mershina, MD, Cand. Sci. (Med.), Assistant professor;
ORCID: 0000-0002-1266-4926;

eLibrary SPIN: 6897-9641;

e-mail: elena_mershina@mail.ru

Valentin E. Sinitsyn, MD, Dr. Sci. (Med.), Professor;
ORCID: 0000-0002-5649-2193;

eLibrary SPIN: 8449-6590;

e-mail: vsini@mail.ru

* Corresponding author / ABTop, 0TBETCTBEHHbIN 3@ NEpenmcky

Vol. 4 (4) 2023

DOl https://doi.org/10.17816/DD508786

Digital Diagnostics

8. Forse CL, Mucha BL, Santos MLZ, et al. Rice body formation
without rheumatic disease or tuberculosis infection: a case report
and literature review. Clinical Rheumatology. 2012;31(12):1753-1756.
doi: 10.1007/s10067-012-2063-8

9. Narvédez JA, Narvdez J, Roca Y, et al. MR imaging assessment
of clinical problems in rheumatoid arthritis. European Radiology.
2002;12(7):1819-1828. doi: 10.1007/s00330-001-1207-z

10. Griffith JF, Peh WCG, Evans NS, et al. Multiple rice
body formation in chronic subacromial/subdeltoid bursitis:
MR appearances. Clinical Radiology. 1996;51(7):511-514.
doi: 10.1016/s0009-9260(96)80193-0

11. Kataria RK, Chaiamnuay S, Jacobson LD, et al. Subacromial
bursitis with rice bodies as the presenting manifestation
of rheumatoid arthritis. The Journal of rheumatology.
2003;30(6):1354-1355.

12. Popert AJ, Scott DL, Wainwright AC, et al. Frequency of
occurrence, mode of development, and significance or rice
bodies in rheumatoid joints. Annals of the Rheumatic Diseases.
1982;41(2):109-117. doi: 10.1136/ard.41.2.109

13. Reid HS, McNally E, Carr A. Soft tissue mass around the shoulder.
Annals of the Rheumatic Diseases. 1998;57(1):6-8. doi: 10.1136/ard.57.1.6

Ob ABTOPAX

* AreeBa Codma ®aunnbeBHa,

agpec: 119991 Mocksa, JloMoHocoBCKWMI Np-T,
27K10;

ORCID: 0000-0003-4726-0806;

eLibrary SPIN: 9695-3717;

e-mail: son.ageeval3@gmail.com

®unarosa [lapbs AHfpeeBHa;
ORCID: 0000-0002-0894-1994;
eLibrary SPIN: 2665-5973;

e-mail: dariafilatova.msu@mail.ru

MepwuHa EneHa AnekcaHapoBHa, KaH[. Mefl. HayK, JOLEHT;
ORCID: 0000-0002-1266-4926;

eLibrary SPIN: 6897-9641;

e-mail: elena_mershina@mail.ru

CuHuubiH BaneHTuH EBreHbeBuy, 4-p Mef. Hayk, npodeccop;
ORCID: 0000-0002-5649-2193;

eLibrary SPIN: 8449-6590;

e-mail: vsini®@mail.ru



https://cr.minzdrav.gov.ru/schema/250
https://cr.minzdrav.gov.ru/schema/250
https://doi.org/10.1159/000493390
https://www.who.int
https://www.who.int
https://doi.org/10.1093/rheumatology/kes279
https://doi.org/10.1148/rg.301095089
https://doi.org/10.7759/cureus.718
https://doi.org/10.1007/s10067-012-2063-8
https://doi.org/10.1007/s00330-001-1207-z
https://doi.org/10.1016/s0009-9260(96)80193-0
https://doi.org/10.1136/ard.41.2.109
https://doi.org/10.1136/ard.57.1.6
https://orcid.org/0000-0003-4726-0806
https://www.elibrary.ru/author_profile.asp?spin=9695-3717
mailto:son.ageeva13@gmail.com
https://orcid.org/0000-0002-0894-1994
mailto:dariafilatova.msu@mail.ru
https://orcid.org/0000-0002-1266-4926
https://www.elibrary.ru/author_profile.asp?spin=6897-9641
mailto:elena_mershina@mail.ru
https://orcid.org/0000-0002-5649-2193
https://www.elibrary.ru/author_profile.asp?spin=8449-6590
mailto:vsini@mail.ru
https://orcid.org/0000-0003-4726-0806
https://www.elibrary.ru/author_profile.asp?spin=9695-3717
mailto:son.ageeva13@gmail.com
https://orcid.org/0000-0002-0894-1994
https://www.elibrary.ru/author_profile.asp?spin=2665-5973
mailto:dariafilatova.msu@mail.ru
https://orcid.org/0000-0002-1266-4926
https://www.elibrary.ru/author_profile.asp?spin=6897-9641
mailto:elena_mershina@mail.ru
https://orcid.org/0000-0002-5649-2193
https://www.elibrary.ru/author_profile.asp?spin=8449-6590
mailto:vsini@mail.ru
https://doi.org/10.17816/DD508786
https://elibrary.ru/author_profile.asp?spin=2665-5973

KJITMHVHECKVIE CITYHAN T.4,N° 4, 2023 Digital Diagnostics )
625

DOI: https://doi.org/10.17816/DD551837

HekoMnaKTHbIA MHMOKapa U aHeBpU3Ma
NeBOro Xenypoyka y 6-netHero pe6éHka

T.5. Nlayros', b.b. Kanues', B.T. Epexeww?

"Hopnopatuehbiit poHp «University Medical Center», ActaHa, Kasaxcran;
2 HauwoHanbHbIi Hay4HbIA KapauoXMpyprudeckui LeHTp, ActaHa, Kasaxcrau

AHHOTALMA

HeKoMNaKTHbIN MUOKapA, — PeLKuiA TUM KapAMOMMONATUM, YacTo COMPOBOXKAAIOLLMIACA aHeBpU3MOI Xenyaouka. B cra-
Tb€ OMMUCAH KIIMHUYECKUIA CyYail 6-NeTHeil AeBOYKY, NOCTYNMBLUEN B HaLLy KIMHMKY C XanobaMu Ha nioxoe caMouyBCTBUE
npu GU3MYECKOI Harpy3ke. IxoKkapanorpadus BoIsIBUNA BbIpaXKEHHYIO TPabeKyNAPHOCTL CTEHKM NIEBOTO eNyA0YKa U BblOy-
XaHue B 0bnacTu 6a3anbHo-60KOBOW CTEHKU, HTO COOTBECTBYET AHEBPU3ME M HEKOMMAKTHOCTU MMOKApAa JIEBOr0 enyaouKa.
Ha MarHuTHo-pe3oHaHcHoI ToMorpadum cepAaLa Hanmyme HEKOMNAKTHOCTV MUOKapAa bblo NOATBEPIKAEHO COOTHOLLEHUEM
HEKOMMAKTHOro /1o K KoMnakTHoMy 2,6:1. Kpome Toro, 6bia BbisiBNIeHa cMCTONMYeCKas AUCYHKLUMA U aHeBpU3Ma NeBOr0
XenyaoyKa c pybuesaHueM M1okapAa. KopoHapHas aHrvorpadus UCKIl0UMNa NopaXeHne KOPOHapHbIX apTepuit, YTo No3Bo-
JUNO NPeAnoNOXMTbL NpUpoay pybLEBaHWUS 3HAOMUOKApAA KaK pe3ynbTaT HapyLUeHUs! MUKPOLMPKYALMM B HEKOMMAKTHOM
C/l0e MUOKapLa.

Kniouesble cnoBa: KapAMOMUONaTIS; KIIMHUYECKUIA CNyYald; HEKOMMAKTHOCTb MUOKap/ia NIeBOro Jenya0yuKa; aHeBpu3Ma
NEeBOro eNya04Ka; pybLesaHue.
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Left ventricular noncompaction with ventricular
aneurysm in a 6-year-old patient

Tairkhan B. Dautov', Bauyrzhan B. Kaliyev', Bibissara T. Yerekesh?

! «University Medical Center» Corporate Fund, Astana, Kazakhstan;
ZNational Research Cardiac Surgery Center, Astana, Kazakhstan

ABSTRACT

Ventricular noncompaction is a rare type of cardiomyopathy often associated with a ventricular aneurysm. We present a clinical
case of a 6-year-old female who arrived at our clinic complaining of physical exertion. Echocardiography revealed prominent
trabeculations in the left ventricular wall and a lateral-basal part bulging out, indicating noncompaction of the left ventricular
myocardium with an aneurysm. With a noncompacted-to-compacted myocardium ratio of 2.6, magnetic resonance imaging
revealed the presence of noncompacted myocardium. It also revealed impaired left ventricular systolic function and a left
ventricular aneurysm with myocardial scarring. Coronary angiography ruled out coronary artery disease. Therefore, myocardial
scarring was caused by noncompacted myocardium microcirculatory disorder.

Keywords: cardiomyopathy; case report; left ventricle noncompaction; left ventricular aneurysm; scarring.
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OrpaHuquuﬂ UcnoJjib3osaHuA rucTosioruyecKoro
uccnepoBaHusa 6uonTaToB KaK «30/10TOro CTaHpapTa»
AUWarHoCTUKu Ha npuMepe aAeHoOKapLUHOMbDI
nuiuiesoa: onmMcaHue ciayvyasa

N.A. AxmenssHosa', 0.K. HOuesny?, P.B. PewetHukos', 0.B. Tawgsn®, C.C. Muporos?,
M.M. Masyposa?, H.H. Bonuenko?, A.K. Kamanos?, 10.0. Llymckas', M.I. MHauakaHsH?

! HayyHO-NPaKTUHECKMI KITMHUYECKVIA LIEHTP AMAarHOCTUKM 1 TeNieMeMUMHCKUX TexHonorvid, Mocksa, Poccuiickas Qepepauns;

2 MOCKOBCKMI Hay4HO-WCCTIE[0BATESLCKNI OHKONOMMUYECKI MHCTUTYT uMenm M.A. TepueHa — dunman HauMoHanbHOro MeaMUMHCKOTO
uccneaoBaTenbckoro LeHTpa Paguonorum, Mocksa, Poccuiickas ®epepaums;

3 MepBblit MOCKOBCKMIA rocyAapCTBEHHBIA MeMLIMHCKMIA yHuBepcuTeT uMenn WM. CeueHoBa, MockBa, Poccuitckas Qeaepaums

AHHOTALMA

AneHoKapumHOMa NMULLEeBoJA — OLHO M3 CaMbIX PacnpPOCTPaHEHHBIX 3/I0KA4ECTBEHHBIX HOBOOOPA30BaHMI ey 404HO-KM-
LUEYHOro TpaKTa. [1a BbiABNeHNUs 3abofeBaHMA Ha paHHUX CTaAMAX UCMOJb3YHOT 3HAOCKONMYECKME, MOP(OSIOrnYeckue, M-
MYHOTMCTOXMMMYECKME MeTO/bI 00CNIej0BaHNS, 0AHAKO OHU TPEDYIOT He TOSIbKO NPUMEHEHUA BbICOKOCMELMaN3UPOBaHHOM0
0b0pyaoBaHmMs, HO M 3aBUCAT OT NpodeccMoHanM3Ma Bpada-3HA0CKONKCTa U Bpada-natomMopdonora.

B cTaTbe onmcaHo KIMHKUYECKoe HabmoaeHMe naumeHTa ¢ nporpeccupytollen aucdarueid, BbI3BaHHOW ONYX0Nbio NULLEBOAA,
PacnpoCTPaHAOLLENCA Ha CyOKapaManbHbIi OTAEN MenyaKa, KOTOpYK He YAaBanocb NaToMopdonorMyeckn Bepudmumpo-
BaTb B TeYeHWe 0fHoro roga. [laHHble 330daroracTpoAyoaeHOCKONMM, BbIMOAHEHHON B MEAULIMHCKOW OpraHM3aLmm no Me-
CTY JKMTENbCTBA, KOMMbIOTEPHOW TOMOTPaM M PEHTTEHOCKOMWW NULLEBOAA C ABOMHBIM KOHTPACTUPOBaHMEM He OCTaBNSN
COMHEHMI B 3/10Ka4eCTBEHHOCTM HOBOOOPa30BaHMs, 04HAKO Pe3ysbTaTbl MHOMOUMC/IEHHBIX TUCTONOMMYECKUX UCCeL0BaHUi
CBUAETE/bCTBOBA/IM B MOJb3Y afieHOMbl MUIOPUYECKUX MENE3, afleHOMbl U3 MapueTasibHbIX, MO0 OHKOUMTAPHBLIX KIETOK
¢ hoKycaMn OUCMNA3MM 3NUTENNSA BLICOKOW CTENeHW. IHA0CKONMYECKOe UCCNeA0BaHME C TapreTMpoBaHHoM buoncuent B yc-
NIOBMSX CMELMANM3MPOBAHHOMO YUPEXAEHUS NO3BONMIO JOKa3aTh 3/I0KAYECTBEHHOCTb OMyXOMEBOr0 NpoLecca.

PesynbTathl UCCEA0BaHUA AEMOHCTPUPYIOT BaXKHOCTb KIMHWUYECKOW KapTWHBI M MHCTPYMEHTaNbHbIX METOAOB As MocTa-
HOBKY 3aKJTOYMTESIBHOMO AMarHo3a npu NPoTMBOPEUMBLIX AaHHbIX NATOMOPQONIOrMYeCKUX UCCNEeL0BaHUIA U B 04epeHOM pas3
MoLHUMAKT NpobieMy OrpaHUHeHUiA TMCTOMIOTMYECKOro UCCe0BaHUA BMONTATOB KaK «30/10TOr0 CTaHAapTa» AWMarHoCTUKM
3/10Ka4eCTBEHHbIX HOBOODPA30BaHMIA.

KnioueBble cnoBa: ajeHOKapuMHOMa NWWeBOAd; nNuweBod bappetta;  KapauoasodareanbHblii  Nepexof;
330()aroracTpoAyoAEHOCKONHUS; KOMNbloTepHas ToMorpacdus; buoncus.
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Tissue sampling and histopathological limitations
in esophageal cancer

Dina A. Akhmedzyanova', Olga K. Yutsevich?, Roman V. Reshetnikov', Olga V. Tashchyan?,
Sergey S. Pirogov?, Maria P. Mazurova?, Nadezhda N. Volchenko?, Aziz K. Kamalov?,
Yuliya F. Shumskaya', Marina G. Mnatsakanyan®

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation;
2 P.A. Herzen Moscow Oncology Research Institute, Branch, National Medical Research Radiological Center, Moscow, Russian Federation;
3 The First Sechenov Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

Esophageal adenocarcinoma is a common gastrointestinal cancer. Esophagogastroduodenoscopy with biopsy and
immunchistochemistry are used to detect the neoplasm at an early stage. Definitive diagnosis requires not only highly specialized
equipment but also the skills of the endoscopist and pathologist. We report the case of a 35-year-old man with progressive
dysphagia caused by gastroesophageal cancer. Numerous esophagogastroduodenoscopy studies, computed tomography, and
barium X-ray swallow revealed an extensive esophageal lesion; however, pathomorphologic examinations did not confirm
malignancy within a year. Histological studies showed pyloric gland adenoma and adenoma from parietal or oncocytic cells
with high-grade dysplasia. Esophagogastroduodenoscopy with targeted biopsy at a specialized center confirmed the tumor
malignancy. This clinical case demonstrates the importance of summing clinical symptoms and using additional instrumental
methods to make a definitive diagnosis if biopsy results are ambiguous.

Keywords: esophageal adenocarcinoma; Barrett's esophagus; gastroesophageal junction; esophagogastroduodenoscopy;
computed tomography; biopsy.
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CnoxxHocTb auddepeHUMaNnbHON AUarHOCTUKM
KapuuHOMaTo3a U TybepKynésa 6ploLMHbI Y MOJIOA0M
NaLMEHTKMN C acCLUTOM: ONMUCaHKe ciyyas

T.C. Hedbeposa', 10.0. Llymckas?, M.B. 0pax', A.C. Mandepos', M.B. Cenumxmu'?,
A.E. Tpabaprui®, 1.0. Lexotypos', M.I. MHaLakaHsH'

! MepBblit MOCKOBCKMIA roCyAapCTBEHHbI MeAMLMHCKWIA yHuBepcuTeT uMeHn U.M. CeyeHosa, Mocksa, Poccuitckan Mepepaums;
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AHHOTALIUA

CnoxHocTb AnddepeHUManbHol AMarHOCTUKN MeXay TybepKyneé3oM OproLMHBI U KapLMHOMATO30M BpIOLLIMHBI 3aKJHYaeT-
CA B CXOKECTU K/IMHWYECKOW KapTUHbI, @ TaKKe [aHHbIX NabopaTopHbIX M MHCTPYMEHTaNbHbIX MeTOL0B obcnefoBaHus. Ty-
DepKynés bpIoLLMHBI, TaK e, KaK M KapLMHOMaTo3 BpIOLLIMHBI, MOXET CONPOBOXAATLCA Pa3BUTMEM acLMTa, KOHIIOMepaToB
nMMbOoy3noB 1 NeTeNb KULLEYHMKA.

B cratbe onucaHo KMHWYecKoe HabnloAeHe MOIOLON NaLMEHTKM, KOTopas nocine BTOpbIX POf0B 0TMeTU/a NOABMIEHUE UH-
TEHCMBHbIX boneii B LWee, Mexdy lonatkamu. B panbHeliweM, yepes ABa MecsLa C Hayana CMMMTOMOB, NaLMeHTKa nepe-
Hecna MHEeBMOHUKO C MOJIOMUTENBHBIM OTBETOM Ha aHTWbaKTepuanbHylo Tepanuio. Ewe yepes ABa Mecsiua oHa BnepBble
0TMeTWNa NOSIBNIEHNE PELMAMBUPYIOLLETO acumMTa U racTpOMHTECTUHANBHOW cMMNTOMaTUKU. [pu obcnefoBaHMM BbinK BbIsB-
NeHbl U3MEHEHUA SMYHWKOB UM NPU3HAKW KapLMHOMaTo3a OpHoLLIMHBI, a TakKe o4aru B NIErkux. OfHaKo HETUNUYHaA AN1A Kap-
LMHOMaT03a OpHOLLMHBI KNIMHMYECKas KapTUHA U cneumduyeckoe NopaKeHue NETKUX MO3BOSMM 3anoA03puTh TyDepKynes
MHOXECTBEHHbIX NOKanu3auuid. [lnarHo3 bbin NoATBEPAEH N0 AaHHLIM JlanapocKonuu ¢ buoncueid NOpayKEHHbIX TKaHe
W nocnefyoLmMM MMCTONOrMYECKUM 1 NabopaTopHbIM NOATBEPIKAEHUEM 3THONOTMYecKoi ponu Mycobacterium tuberculosis.
OnucaHHbIN cryyali NOKa3blIBaeT BaXHOCTb UCMOb30BaHMs BCEX AOCTYMHBIX METOL0B AMArHOCTUKW B YCTAHOBNEHUUA MPUYMH
acuuTa y MonoAbIX NaUMEHTOK Ans AuddepeHLManbHoN AMarHoCTUKU MeXay cneuu@uyecKoin U HeonnacTUyecKoi aTuono-
rve.

KnioueBble cnoBa: TyGepKyné3 MHOXECTBEHHbIX JIOKann3auuii; abaoMuHanbHbli TyGepKynés; Tybepkynés opraHo
BpIOLLHOM NONOCTH; KapLMHOMATO3 BPIOLUMHDI; acLMT; onMUcaHue Cilyyas.

Kak uutnpoBartb:

Hedenosa T.C., Wymckas 10.00., l0pax M.B., Mandepos A.C., CeHumxun 1.B., FpabapHuk AE., LLexkotypos 1.0, MHauakaHsH M.I'. CnoxHocTb anddepeHum-
anbHOW MarHoCTUKM KapLiHOMaTo3a 1 TybepKynésa bpioLLvHbI y MOSOA0M NaLmMeHTKM ¢ acumTom: onucaHve cnydas // Digital Diagnostics. 2023. T. 4, Ne 4.
C. 643-652. DOI: https://doi.org/10.17816/DD568134

Pykonucb nonyyena: 08.08.2023 Pykonucb ogo6pena: 07.11.2023 Ony6nukoBaHa online: 16.11.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD568134
https://doi.org/10.17816/DD568134

644

CASE REPORTS Vol. 4 (4) 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD568134

Difficulty in the differential diagnosis of peritoneal
carcinomatosis and tuberculosis in a young female
patient with ascites: a case report

Tamara S. Nefedova', Yuliya F. Shumskaya?, Marta V. Yurazh', Alexandr S. Panferov',
Pavel V. Senchikhin® 3, Alexei E. Grabarnik®, Igor 0. Shchekoturov', Marina G. Mnatsakanyan'

! The First Sechenov Moscow State Medical University, Moscow, Russian Federation;

2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation;
% National Medical Research Center for Phthisiopulmonology and Infectious Diseases, Moscow, Russian Federation;

4 Moscow Scientific and Clinical Center for Tuberculosis Control, Moscow, Russian Federation;

ABSTRACT

The differential diagnosis between peritoneal tuberculosis and peritoneal carcinomatosis is quite challenging because of the
similarity of the clinical picture and laboratory and instrumental examination data. Peritoneal tuberculosis and peritoneal
carcinomatosis may present with the development of ascites, lymph nodes, and intestinal loop conglomerates. This article
presents the clinical case of a young patient who, after her second childbirth, noted the appearance of intense pain in the
neck and between the scapulae. Two months later, she experienced pneumonia with a positive reaction to antibiotic therapy.
After another 2 months, she experienced recurrent ascites and gastrointestinal symptoms for the first time. The examination
revealed ovarian masses and signs of peritoneal carcinomatosis and lung nodules. However, the clinical presentation was
atypical for peritoneal carcinomatosis, and lung lesions were suspicious for tuberculosis, which allowed us to hypothesize the
presence of tuberculosis of multiple localizations. The diagnosis was confirmed by laparoscopy with a biopsy of the involved
tissues and subsequent histological and laboratory confirmation of the etiological role of Mycobacterium tuberculosis. The
described case demonstrates the importance of using all available diagnostic methods to establish the causes of ascites in
young female patients for differential diagnosis between specific and neoplastic etiologies.

Keywords: tuberculosis of multiple localizations; peritoneal tuberculosis; tuberculosis of abdominal organs; peritoneal
carcinomatosis; ascites; case report.
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