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BO3MOXHOCTH CHUMKEHUA Ny4eBOM HarpysKu

Nnpu NpoBeAeHMU KOMNbIOTEpHOU TOMOrpadum
ANA OLEHKU U3SMEHEHUMU B NErKUX, XapaKTepHbIX
ana COVID-19: ucnonb3oBaHue aganTMBHOM
CTaTUCTUYECKOWU UTEPaTUBHOMU PEKOHCTPYKL UM

[.A. ®unatosa, B.E. CuhmupiH, E.A. MepumnHa

MoCKOBCKMI rocyaapCTBeHHbIA yHUBepcuTeT uMeHn M.B. JloMoHocoBa, MockBa, Poccuiickan Depepauns

AHHOTALNA

06ocHosaHue. bonblumHcTBO naumentos ¢ COVID-19 Bo BpemA rocnuTanusaumMy NpoXoaUT MHOMOKpaTHbIE BU3yanu-
3aLMoHHbIe 06CNef0BaHUA, KYMYNATUBHBIA IOGEKT KOTOPbIX MOMKET 3HAUMTENBHO YBENWMYMBATL 06LLYI0 O3y NOYyYeHHO-
ro obnyyenua. IdpeKTMBHAA [03a 06/YUYEHUA MOMKET ObITb CHUMKEHA 3@ CYET YMEHBLUEHWUA TOKA U HaNPAMKEHUA peHTre-
HOBCKOM TPY6KM, YTO, O[JHAKO, CHUMKAET KauyecTBO M306parkeHns. Bo3MOKHbLIM peLueHWeM 3ToM NpobneMbl MOXKET cTaTb
BHEpEHWE TEXHOMOMUM afjanTUBHOW CTAaTUCTUYECKOW WTEPaLMOHHOM PEKOHCTPYKLMM «CbIpbIX OaHHbIX» KOMMbIOTEPHOM
Tomorpadum (KT) — Adaptive Statistical Iterative Reconstruction (ASIR). B nocnegHee BpemA B nuTepaType NOABUINCH
cBefieHns 06 appeKrTMBHOCTM HM3Komdo3Hon KT (HOKT) B amarHoctmke COVID-19.

Llene — aHanu3 KayectBa W guarHoctuyeckon LeHHoct HOKT-n3o06paeHnin néErkux nocne npUMeHeHUs UTepaTue-
HOr0 anropuT™Ma 06paboTKM; OLLeHKa BO3MOXKHOCTM CHUMHKEHMA Ny4eBOM Harpy3KM Ha naumeHTa npu auarHoctuke COVID-19.

Mamepuan u Memodsbl. B npocneKTMBHOM MCCNeOO0BaHUM MPUHANM Y4acTve NauMeHTbl, MPOXOAMBLUME CTaLMOHap-
Hoe neyeHve B MHPeKUmMoHHoM otgenednn MHOL MIY uM. M.B. JlomoHocoBa. WccnenoBanua KT BbiNoaHAAMCL Npu no-
CTYNNEHWUW U BbIMWCKE; B NEPUOS FOCMMTaNMU3aLMM UX NOBTOPANM NO Mepe KAMHWUYECcKoM HeobxoammocTu. Mpu nepeoM
“ccneaoBaHUM MCMONb30BaNcA CTaHAapTHbIA npotokon KT ¢ HanpsyKeHWeM Toka Ha Tpybre 120 KB v aBTOMaTUuecKuM
MOZYNMPOBaHUEM CUMbl TOKa B avana3oHe 200-400 mA, npu noeTtopHbix KT npuMensanu npotokon HOKT ¢ yMeHbLueH-
HbIMM NapaMeTpaMy HanpsaxKeHuA Toka Ha Tpybre (100 unm 110 KB) n aBTOMaTMYeCKoW MogynALMen ToKa B Mana3oHe
40-120 mA. [Ins oueHKu anarHoctudeckom ueHHoct HOKT no cpaBHeHwio co ctaHaapTHow KT 6bino npoBeieHo aHKeTu-
poBaHWe Cpeau Bpayei oTaeneHus nyveBoi auarHocTuku MHOL MIY. AHKkeTa BKnlovana B cebA CpaBHUTENbHYI0 XapaK-
TEPUCTUKY OBYX METOAMK NPU BbIABMIEHMM TaKMX NATONOrMYECKMX MPOLIECCOB, KaK YMIOTHEHWE NErQYHOM TKaHW No TUny
MaTOBOr0 CTEKNA, YNJIOTHEHWE MO TUMY MaTOBOr0 CTEKNA C PETUKYNAPHBIMU M3MEHEHWAMM, YHaCTKW KOHCONMOALMM NEroY-
HOM TKaHu, NuMdageHonaTuA.

Pesynemamel. B vccnepoBaHuy npunHAn yyactve 151 naumeHT; cpegHuin Bo3pact 58+14,2 roga; 53,6% MyrumH.
Mpv HOKT B cpaBHeHuu co cTanaapTHon KT nyyeBan Harpy3ska CHUXKanach B cpegHeM B 2,96 pasa, KOMMblOTEPHO-TOMOrpa-
duueckuin nuagekc possl (CTDI) — B 2,6 pasa, cpepHsan nornoléxHan fo3sa (DLP) — B 3,1 pasa, cuna ToKa Ha Tpybke —
B 1,83 pasa, HanpAeHWe Ha Tpybre — B 1,2 pa3a. MonyyeHHble aHKETHbIE AaHHbIe CBUAETENLCTBYIOT O TOM, YTO NpW Npo-
BegeHun HOKT adpdeKTMBHOCTb BLIABNEHWA OCHOBHbLIX MPU3HAKOB BUPYCHOW MHEBMOHUM W OLEHKN OUHAMUKM COCTOAHMA
nauyeHTa CyLLeCTBEHHO He MeHAeTCA Mo cpaBHeHuio ¢ KT, npoBeAéHHOM No CTaHAApTHOMY MPOTOKONY.

3aknoyerue. Pe3ynbTtatbl cpaBHeHUA ctaHgapTHoM u HOKT gemMoHCTpMpyloT OTCYTCTBME 3HAUMMBbIX NOTEPb AMarHo-
CTUYECKOW MHPOPMALIMM U KauyecTBa MpU CHUMKEHWUW Ny4eBOM Harpysku. Takum obpasom, HOKT rpyoHoi KneTkuM MoxeT
MCNONb30BaTbCA B PYTUHHOM NpaKTUKe 4NnA ycnelwHon auarHoctukm COVID-19.

KnioueBble cnosa: COVID-19; HOKT; nérkue; nyyesas Harpyska; SARS-CoV-2.
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Opportunities to reduce the radiation exposure
during computed tomography to assess the changes
in the lungs in patients with COVID-19:

use of adaptive statistical iterative reconstruction

Daria A. Filatova, Valentin E. Sinitsin, Elena A. Mershina

Lomonosov Moscow State University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Several COVID-19 patients are subjected to multiple imaging examinations during hospitalization, the
cumulative effect of which can significantly increase the total dose of radiation received. The effective radiation dose can be
reduced by lowering the current and voltage of the X-ray tube, but this reduces image quality. One possible solution is to use
adaptive statistical iterative reconstruction technology on the «raw» CT data. Recently, data on the efficacy of low-dose CT
(LDCT) in the diagnosis of COVID-19 have appeared in the literature.

AIM: To analyze the quality and diagnostic value of LDCT images of the lungs after applying an iterative processing algo-
rithm and to assess the possibility of reducing the radiation load on the patient when diagnosing COVID-19.

MATERIALS AND METHODS: Patients from the Infectious Diseases Department of the Moscow State University Hospital
participated in the prospective study. CT examinations were performed at the time of patient admission and discharge and
were repeated as needed during hospitalization. In the first study, a standard CT protocol with a tube voltage of 120 kV and
automatic current modulation in the range of 200-400 mA was used; in repeated CT scans, the LDKT protocol was used with
reduced tube voltage parameters (100 or 110 kV) and automatic current modulation in the range of 40-120 mA. To assess
the diagnostic value of LDCT in comparison with standard CT, a survey was conducted among doctors from the Department
of Radiation Diagnostics at Moscow State University Hospital. The questionnaire included a comparison of the two methods
for identifying the following pathological processes: «ground-glass» opacities, compaction of the lung tissue with reticular
changes, areas of lung tissue consolidation, and lymphadenopathy.

RESULTS: The study included 151 patients. The average age was 58+14.2 years, with men accounting for 53.6% of the
population. During LDCT the radiation load was reduced by 2.96 times on average, CTDI by 2.6 times, DLP by 3.1 times, the
current on the tube by 1.83 times, and the voltage on the tube by 1.2 times. The results indicate that the effectiveness of de-
tecting the main signs of viral pneumonia and assessing the dynamics of the patient’s condition does not differ significantly
from CT performed according to the standard protocol.

CONCLUSIONS: The results of a comparison of standard and low-dose CT show that there is no significant loss of diag-
nostic information and image quality as the radiation load is reduced. Thus, chest LDCT can be used to successfully diagnose
COVID-19 in routine practice.

Keywords: COVID-19; X-ray computed tomography; lung; radiation protection; SARS-CoV-2.
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BapuabenbHOCTb 3aKNIO4EHMIA NPU UHTEpNpeTaLum
KT-cHuMKoB: oauH 3a Bcex U Bce 3a 0 HOro

H.C. Kynbbepr' 2, P.B. Pewethukos' 3, B.M. Hosuk', A.B. Enunsapos', M.A. T'yces'*,
B.A. Fom6onesckuit', A.B. Bnanaumumpckwit', C.IM. Mopo3os'

! Hay4HO-NPaKTUHECKMIA KIMHUYECKWI LEHTP AMArHOCTUKM 1 TeNeMeMLIMHCKIX TEXHONOMWI [lenapTamMeHTa 3apaBooXpaHeHma r. MocKsl,
Mocksa, Poccuiickan Oefiepauma
2 (DefiepanbHblil UCCE0BATENBCKMIA LiEHTP «MHbOpMaTUKa 1 ynpasneHmre» Poccuilckom akaneMum Hayk, Mockea, Poccuiickas Qepepaums
% Mep.blit MOCKOBCKMIA MOCYAaPCTBEHHBIN MEAMUMHCKIIN YHUBEpcuTeT uMeHn U.M. Ceuerosa (CeueHoBCKMiA YHuBepcuTeT),
Mocksa, Poccuiickan Qefiepauma
“ MoCKOBCKMI MONUTEXHUYECKMI YHMBEpCKTeT, Mockea, Poccuiickan Oepepauma

AHHOTALUA

ObocHosaHue. Pa3MeTKa HabopoB MedMLMHCKMX M306paXKeHUA BO MHOTOM MoaraeTcs Ha CyObeKTUBHYI0 UHTeprpe-
Taumio HabnioaaeMbix NOAO3PUTENBHBIX CTPYKTYP. Ha HAcTOALLMIA MOMEHT He CyLLeCTBYeT PeKOMEH0BAHHOIO NPOTOKONa
Mo OMpeaeneHmMIo 3TaNoHHbIX faHHbIX (ground truth), 0CHOBaHHBIX Ha Bpa4YebHbIX OMUCAHUAX.

Llene — aHanu3 npaBWNBHOCTM U COrNAcOBaHHOCTU OLIEHOK PEHTreHOO0roB, MPMHUMABLLUMX yyacTue B MOAFOTOBKE
obuiepocTynHoro Habopa gaHHbIx CTLungCa-500; onpeneneHne B3aMMOCBA3M 3TUX MOKa3aTeNen ¢ KoJIMYeCTBOM CreLm-
anucToB, MPOBOJALLMX HE3ABUCMMYI0 MHTEPNPETaLMI0 M306parKeHUI, NONyYeHHbIX MPU KOMIMbTEPHO-TOMOrPadUYeCcKoM
(KT) uccnepgoBanum.

Mamepuan u Memodsl. Habop LaHHbIX, B pa3MeTKe KOTOPOro NMpUHMManu ydactue 34 peHTreHonora, BrovaeT 536
KT-nccnenoBaHui naumeHToB M3 rpynmbl pUcka pasBuTUA paka nérkoro. Kawpoe KT-uccnepoBaHue 6bino HesaBUcMMo
WHTEPNpPeTUPOBaHO LUECTbIO CMeLuManMcTamMu, nocne Yero 06HapyXKeHHbIe UMW NO03PUTENbHbIE CTPYKTYPbl NPOXOAMM
apbutpaxk OpyruM sKcnepToM. [InA KaKOoro sKcnepTa NOACUMTBLIBANM KOMMYECTBO UCTUHHO MOMOMUTENbHBIX, IOMHOMO-
TIOMUTENBHBIX, UCTUHHO OTPULATENbHBIX M JIOMHOOTPULLATENbHBIX HAX0MOK, Ha 0CHOBaHWM KOTOPbIX MPOBOAMM OLLEHKY
AMarHoCTUYECKOWM TOYHOCTU PeHTreHonoroB. [InA aHanm3a cornacoBaHHOCTU MeAY 3aK/IoYEHUAMU PEHTIEHOMONOB UC-
MoNb30BaNK METPMKY NPOLIEHTHOr0 NoKa3aTens.

Pe3synsmamel. YBennyeHne Konn4ecTsa CneLmanvcToB, NpOBOAALLMX He3aBUCKUMYIO MHTepripeTaumio KT-uccnenoBaHui,
BEAET K POCTY NPaBUNIBHOCTM UX OLIEHOK MPY CHUXEHWUM cornacoBaHHocTU. Cpean $aKTopoB, BAMAIOLLMX HA COMNIAcOBaH-
HOCTb 3aKMIOYEHNIA MeXKY NapamMu UccrefoBaTeNiel, BbIAENIACTCA PacXOKAEHNe MHEHUI MO NOBOAY HanMuMA NEFOYHOr0
oYara B KOHKPETHOM y4yacTKe KT-cHUMKa.

3aknoyeHue. YBenMYeHVe YMCa HE3aBUCUMBIX NEPBUYHBIX MHTEPNPETALMiA CNOCOBHO MOBLICUTL UX KOMOUHMpPOBaH-
HY0 NPaBWLHOCTb NPU YCNOBUM NpoBedeHWUA apbuTpaxa, NPUYEM KBaNMUQUKALMA PEHTTEHONOMOB HE UMEET onpenens-
IOLLLero 3HaYeHUA 1A KayecTBa aHanu3a. [lpoBeaeHne NepBUYHOM Pa3METKM CUMTaMK YETLIPEX PEHTIEHONIONOB ABMAETCA
ONTUMAbHBIM C TOUYKM 3PEHUA COYETaHUA NPaBUNIBHOCTY MHTEPMPETALMK U €€ CTOUMOCTY.

KnioueBble cnoBa: KOMMblOTEPHaA TOMOFpadJVIFI; H660p 0aHHbIX; 3Ta/IOHHbIE [aHHbIe; COrjlaCOBaHHOCTb MeX Y 3aK/io-
YeHUAMMN.
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Inter-observer variability between readers
of CT images: all for one and one for all

Nikolas S. Kulberg' 2, Roman V. Reshetnikov' 2, Vladimir P. Novik', Alexey B. Elizarov',
Maxim A. Gusev'*, Victor A. Gombolevskiy', Anton V. Vladzymyrskyy', Sergey P. Morozov'

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

2 Federal Research Center “Computer Science and Control” of Russian Academy of Sciences, Moscow, Russian Federation
% Institute of Molecular Medicine, The First Sechenov Moscow State Medical University, Moscow, Russian Federation

“ Moscow Polytechnic University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The markup of medical image datasets is based on the subjective interpretation of the observed entities
by radiologists. There is currently no widely accepted protocol for determining ground truth based on radiologists’ reports.

AIM: To assess the accuracy of radiologist interpretations and their agreement for the publicly available dataset
“CTLungCa-500", as well as the relationship between these parameters and the number of independent readers of CT scans.

MATERIALS AND METHODS: Thirty-four radiologists took part in the dataset markup. The dataset included 536 patients
who were at high risk of developing lung cancer. For each scan, six radiologists worked independently to create a report. After
that, an arhitrator reviewed the lesions discovered by them. The number of true-positive, false-positive, true-negative, and
false-negative findings was calculated for each reader to assess diagnostic accuracy. Further, the inter-observer variability
was analyzed using the percentage agreement metric.

RESULTS: An increase in the number of independent readers providing CT scan interpretations leads to accuracy increase
associated with a decrease in agreement. The majority of disagreements were associated with the presence of a lung nodule
in a specific site of the CT scan.

CONCLUSION: If arbitration is provided, an increase in the number of independent initial readers can improve their com-
bined accuracy. The experience and diagnostic accuracy of individual readers have no bearing on the quality of a crowd-
tagging annotation. At four independent readings per CT scan, the optimal balance of markup accuracy and cost was achieved.

Keywords: X-ray computed tomography; datasets as topic; ground truth; observer variation.
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Ponb cucteMbl KOHTPONA KayecTBa Ny4eBoOi
AVNarHOCTUKM OHKOJIOrMYecKuX 3aboneBaHum
B pagUOMUKe

A.H. Xopyas, E.C. Axmag, [1.C. CemeHoB

Hay4Ho-npaKTU4ecKui KNMHUYECKUIA LIEHTP AMarHOCTUKM U TeNeMeaULMHCKUX TeXHOMOrWii [lenapTamMeHTa 3paBooxpaHeHusa ropoaa Mockssl,
MockBa, Poccurickan QOepepauma

AHHOTAUNA

CoBpeMeHHble MeToAbl MEeAMLMHCKOM BM3yanusauuMu AaloT BO3MOMHOCTb KauYeCTBEHHO M KONMYECTBEHHO OLIEHWUTb
KaK TKaHW 0NyXonu, Tak WU MPOCTPaHCTBO BOKpYT Heé. lporpecc B MHbopMaTuKe, 0C06EHHO € y4acTMeM METOAO0B MALLMHHOIO
06y4eHMA B aHanu3e MeJULIMHCKUX M306paxkeHui, No3BonsAeT npeobpasoBbiBaTh obble paguonoruyeckue UCCnefoBaHuaA
B NoAJaloLLMecs aHanu3y Habopbl daHHbIX. Cpeay 3TUX HabopoB AaHHbIX 3aTEM MOMHO MUCKaTb CTAaTUCTUYECKM 3HAYUMble
KOPPENALMU C KNMHUYECKUMM COBLITUAMM, YTOObI BNOCEACTBMM OLLEHUBATbL MX MPOrHOCTUYECKYI0 3HAYMMOCTb M CNocob-
HOCTb NpefCKasbiBaTb TOT UM MUHOM KNMHUYECKUI Ucxod. ITa KoHUenuwma Brepsble bbina onucana B 2012 . u nonyumna
Ha3BaHue «pafunoMuKkax». Ocobylo 3HaUMMOCTb OHa NPeLCTaBAAET AA OHKOMOMMK, NOCKONbKY M3BECTHO, YTO KarablA TUN
ONYyX0M MOMeET NOAPa3AeNATLCA Ha MHOMKECTBO Pa3fIMUHbIX MONEKYNAPHO-TeHETUYECKUX MOLTUMOB, M NPOCTO BU3YallbHOM
XapaKTEPUCTUKM Cenyac yre HeoCcTaTo4Ho. A pagMoMuKa npy abconioTHOM HEMHBA3MBHOCTM crnocobHa obecneumnTs Bpa-
Ya-paguonora MH$popMaLIMen, KOTOPYHD MOPO MOKET [aTh TOMbKO MMCTONOMMYECKOe UCCNiejoBaHWe BUOMNCUMIHOMO MaTe-
pvana. 0gHaKo, Kak U B Niob0oi METOAMKE, OCHOBAHHOM Ha MCMOMb30BaHUM B0bLIMX JaHHbIX, 3A€Ch 0CTPO BCTAET BOMPOC
0 KauecTBe MCXOAHOM UHPOPMALMM AaHHBIX, NOTOMY KaK 3T0 NpSMbIM 00pa3oM MOMKET NOBNATL Ha UCXO0L aHanW3a u fatb
HEBEPHYI0 AMArHOCTUYECKYI0 MH(pOPMaLIMIO.

B nutepatypHoM 0630pe Mbl aHanu3vpyeM BO3MOMHbIE MOAX0Abl K 06ecreyeHnio KayecTBa MCCNeNoBaHWA Ha BCEX
3Tanax — 0T TEXHUYECKOr0 KOHTPONA 3a COCTOAHWEM OMarHOCTUYECKOro 060pyNoBaHNA [0 U3BEYEHUA MapKepoB BU3Y-
anu3aumu B OHKOOMMM U BbIYUCTIEHWA UX KOPPENALMU C KNMHUYECKUMU JaHHBIMU.

KnioueBble cyioBa: pagnoMUKa; lydeBas AMArHOCTMKA; KOHTPOSb Ka4eCcTBa; CTaHapTU3aLMA; ONYX0/u; OHKOOrMYEeCKHMe
3abonesaHus.
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The role of the quality control system for diagnostics
of oncological diseases in radiomics

Anna N. Khoruzhaya, Ekaterina S. Akhmad, Dmitry S. Semenov

Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

ABSTRACT

Modern medical imaging methods allow for both qualitative and quantitative evaluations of tumors and issues
surrounding them. Advances in computer science and big data processing are transforming any radiological study
into analytic datasets, especially with the use of machine learning in medical image analysis. Among these datas-
ets, statistically significant correlations with clinical events can then be searched for to subsequently assess their
predictive value and ability to predict a particular clinical outcome. This concept, known as “radiomics,” was first
described in 2012. It is particularly important in oncology because each type of tumor can be subdivided into many
different molecular genetic subtypes, and simple visual characteristics are no longer sufficient. Moreover, as an ab-
solutely noninvasive method, radiomics can provide a radiologist with additional information that would otherwise
be unavailable without a histological examination of biopsy material. However, as with any methodology based on
the use of big data, the question of the quality of the initial data becomes critical, because this can directly affect the
outcome of the analysis and provide incorrect diagnostic information.

In this literature review, we examine potential approaches to ensuring the quality of research at all stages, from
technical control of the state of diagnostic equipment to the extraction of imaging markers in oncology and the
calculation of their correlation with clinical data.

Keywords: radiomics; radiology; quality assurance; quality control; tumors; cancer; standardization.
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Ponb MaMMorpadum B pagmoMuKe paka
MOJIOYHOM Xene3bl

B.I". FoBopyxuna', C.C. Cemeros? 3, .b. Meneme?, B.B. [inpenxo?*,
C.M. Mopo3og?, A.E. AHapeityeHKo?

! MOCKOBCKWI rocyaapCTBeHHbIN yHuBepcuTeT umenn M.B. JloMoHocosa, Mocksa, Poccuiickas Qepnepauma

2 HayuHo-NpaKTMUYECKMI KNMHUYECKIIA LIEHTP AMAarHOCTUKN 1 TeNeMeULIMHCKUX TexHonoruii [lenapTaMeHTa 3apaBooxpaHeHna ropoaa MocKBbl,
Mocksa, Poccuiickan Oefiepaums

3 MOCKOBCKMIA KTMHMYECKMIA Hay4HO-NpaKTMueckmit LeHTp umenn A.C. JloruHosa, Mocksa, Poccuitckan Oenepaumsa

“ Fopofckan KnuHWYecKan oHKonormyeckan 6onbHuua Ne 1, Mockea, Poccuitckas ®epepaums

AHHOTALUA

MamMorpagua — B HacToALLEe BPEMA eAMHCTBEHHbBINA CNOCO6 CKPMHUHIA paKka Molo4HoM xenesbl (PMHK). Xota umng-
poBas MamMMorpadua Cy*KUT OCHOBHLIM W Haubosee LIMPOKOLOCTYMHLIM METOAOM AnA BhiABneHus PMHK, eé adpdektms-
HOCTb B 0BHapy*KEHWUW U OLLEHKE BHYTPMOMYXONEBOM reTeporeHHOCTM OMyXoNu orpaHuyeHa. MyHKLUMoHHanA buoncus He Mo-
KeT 0TPa3UTb MMCTONOTMYECKOM KapTUHBI OMYXOiM B LENOM M3-3a Hebonblioro pasMepa obpasua TKaHU WMAW OMyXOnu.
Mo aTor NpuunHe BbIGOp MOOXOAALLENO FIEYEHWUA W ONpefeneHVe NPOrHo3a CTaHOBUTCA 3aTpYAHUTENbHBIM. B aToM cyuae
TaKOW HeMHBa3WBHbIMA NOAX0M, KaK MeJULMHCKaA BU3yanu3auusa, LaeT bonee nonHoe npeacTaBneHve ob onyxonu, nep-
CMEKTUBEH NpU «BUPTyanbHOM 6UONCUMY, a TaKKe B KOHTPOJe NPOrpeccMpoBaHusA 3aboNieBaHWA 1 0TBETA Ha Tepanuio.

PaguoMuKa ¢ MoMOLLbI0 TEKCTYPHOrO aHanu3a Mo3BOSIAET B3MAHYTb HAa CHUMOK Kak Ha rpynmy YMCOBbLIX XapaKTe-
PUCTUK, BLINTW 33 Npegenbl MPMBLIYHOMO Ka4eCTBEHHOMO 3PUTESIbHOrO BOCMIPUATMA MHTEHCMBHOCTEN U NepenTn K bonee
rny6oKoMy aHanu3y LMGPOBbIX, MUKCENbHBIX AAaHHBIX C LeSblo NOBLILLEHWUA TOYHOCTU AndPepeHLManbHON OUarHOCTUKK.
MeToq pagMoreHoMMKK, ABNAACH CTECTBEHHBIM NPOLOMKEHNEM PaAUOMUKM, GOKYCUPYETCA Ha onpegeneHnm SKCnpeccum
reHoB Mcxofd M3 NyyeBoro dpeHoTMna onyxonu. B o63ope paccMaTpuBalTCA BO3MOMHOCTU NMPUMEHEHWA MaMMorpadum
B PaaMoMuKe M paguoreHoMmke PMHK.

B craTbe npepcTaBneH 063op nutepatypbl 6a3 faHHeix PubMed, Medline, Springer, eLibrary, a Take HaaeHHbIX ¢ No-
MoLbio Google Scholar akTyanbHbIX POCCUICKMX HayyHbIX cTaTeit. lonyyeHHan peneBaHTHaA MHPOpMaLMA 06beauHeHa,
CTPYKTYpUpOBaHa 1 NpoaHanM3npoBaHa C Lenbio U3y4YeHnA ponv Mammorpadum B pagnommke PMAK.

KnioyeBble cnoBa: pak MoJIOYHON ene3bl; MaMMorpadua; pafAnoMmUKa; paanoreHOMIUKa; UCKYCCTBEHHBIA MHTENNEKT.
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The role of mammography in breast
cancer radiomics

Veronika G. Govorukhina', Serafim S. Semenov? 3, Pavel B. Gelezhe?, Vera V. Didenko? 4,
Sergey P. Morozov?, Anna E. Andreychenko?

" Lomonosov Moscow State University, Moscow, Russian Federation

2 Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of Moscow Health Care, Moscow, Russian Federation
¥ Moscow Clinical Scientific Center named after A.S. Loginov, Moscow, Russian Federation

“ City Clinical Oncology Hospital N° 1, Moscow, Russian Federation

ABSTRACT

Mammaography is still the only screening method for breast cancer. Although digital mammography is the most common
and widely used method for detecting breast cancer, it is ineffective at detecting and assessing intratumoral heterogeneity.
Due to the small size of the tissue sample or tumor, biopsies often fail to represent the entire tumor. For this reason, selecting
a treatment and determining a patient’s prognosis becomes difficult. In this case, medical imaging is a noninvasive approach
that can provide a more comprehensive view of the entire tumor, act as a “virtual biopsy,” and be useful for monitoring disease
progression and response to therapy.

Radiomics with texture analysis allows you to look at an image as a group of numerical data, moving beyond the usual
visual perception and into a deeper analysis of digital, pixel data to improve the accuracy of differential diagnosis. Radioge-
nomics is a natural extension of radiomics that focuses on determining gene expression based on radiologic tumor phenotype.
The purpose of this review is to evaluate the role of mammography in breast cancer radiomics and radiogenomics.

The article presents a literature review of relevant Russian scientific articles found in databases such as PubMed, Medline,
Springer, eLibrary, and Google Scholar. The information obtained was then pooled, structured, and analyzed to examine the
role of mammography in breast cancer screening radiomics.

Keywords: breast cancer; mammography; radiomics; radiogenomics; artificial intelligence.
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KaBepH03Hble Maﬂbd)OpMal.lMM roJioBHoro Mo3sra
U COBpeMEeHHble B3rinaabl Ha UX Jie4yeHue

E.H. Tupa’, B.E. CunmupiH?, A.C. Tokapes' 3

! Hay4Ho-McCne10BaTeNbCKNN MHCTUTYT CKopoil noMolum umenmn H.B. CknndocoscKoro, Mocksa, Poccuiickan Oegepauns
2 MOCKOBCKMIA rocy1apcTBeHHbIN yHMBepcuTeT MMeHn M.B. NloMoHocoBa, MockBa, Poccuiickan Degepauns
% [lenapTaMeHT 3apaBooxpaHeHmna ropoaa Mockebl, MockBa, Poccuiickas Oeaepaumsa

AHHOTAUMA

KaBepHo3Hble ManbhopMaLmu rofoBHOrO Mo3ra 6narofapa pasBUTUI0 COBPEMEHHBIX METO[OB He/poBM3yanu3aumm
ABNAIOTCA B NOCNeAHME rofdbl BCE Yalle 06Hapyu1BaeMoii natonorvei. HecMoTpa Ha 406pOKaYecTBEHHBIN XapaKTep Teye-
HWA B HONbLUMHCTBE Cy4aes, faHHble 06pa3oBaHUA MOryT NPUBOAMTL K PasBUTUIO CY[OPOMHOr0 CUHAPOMA U CEPbE3HBIM
HEBPOJIOrMYECKUM HapyLLeHWAM. KaKk npaBuno, NpUYMHaMmM KIMHUYECKUX CUMIMTOMOB ABASIOTCA KPOBOMU3UAHMA B CTPYK-
TypY KaBEPHOM W OKPY}KaIOLLYt0 MapeHXMUMY FOJIOBHOMO M03ra. Bbibop TaKTUKM BeAeHWA NaLMEHTOB C KaBePHO3HLIMU MaJlb-
dopMaumAMU rofIoBHOrO MO3ra 3aBUCUT OT TUMa Manb(opMaLum, eé pa3MepoB, JTOKaNM3aLmMm, HalMumA NOBTOPHBIX Kpo-
BOM3NIUAHUI U KIIMHUYECKON KapTUHBI.

[aHHbIi 0630p NUTEpaTypbl NOCBALLEH COBPEMEHHBIM METOLIAM NIEYEHIUA KAaBEPHO3HbIX ManbGOPMaLinii roNoBHOr0 Mo3-
ra, B YaCTHOCTW XMPYPr4ecKMM noaxodaM. B cnyyasx rny6MHHOro pacrnonoMeHusa 04aroB B GYHKLMOHANBHO 3HAYMMbIX
30Hax roI0BHOrO MO3ra, /1A KOTOPbIX XapaKTepPeH MaKCUMalbHbIA PUCK OCNIOMHEHWIA NPU XMPYPrUYecKoM BMeLLaTeSlb-
CTBe, anbTepHaTUBHBIMY BbICTYMalOT METObI IY4EBOM TePanuK, TakuUe KaK CTepeoTakcU4YecKas pagmoxXupypris, NPOTOHHanA
Tepanus. PaccMaTpuBaloTCcA BO3MOMHOCTH, 3¢dEKTUBHOCTL M 6E30MacHOCTb CTEPEOTAKCUYECKOr0 PaaMOXMpYPrMyecKoro
NIeYEHWA, UCNOMb30BaHWe NPOTOHHOM TePANMUM B IEYEHUU KaBEPHO3HbIX ManbhopMaLmii. BbifBNeHb! npenmMyLLecTsa fyye-
BbIX METO/I0B JIeYEHWA KaBEPHO3HbIX MasbhopMaLmii.

KnioueBble cnoBa: KaBepHo3Hble ManbhopMaLmm; nyyeBan amarHoctvka; MPT; 0630p; annapaT faMMa-HoM; NpOTOHHas
Tepanus; paauMoxXMpypriyeckoe NieYeHune; CTepeoTakcuyeckan nasepHan abnauua.
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Cavernous malformations of the brain
and modern views on their treatment
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ABSTRACT

Cavernous malformations of the brain have become an increasingly common pathology in recent years, thanks to the
advancement of modern methods of neuroimaging. Despite the benign nature of the course in most cases, these formations
can cause convulsions and serious neurological disorders. Typically, clinical manifestations are caused by hemorrhages in
the structure of the cavernous and surrounding parenchyma of the brain. The management strategy chosen for patients with
cerebral cavernous malformations is determined by the type of malformation, its size, localization, the presence of repeated
hemorrhages, and the clinical picture.

This literature review focuses on modern methods of treating cerebral cavernous malformations. The main methods of
treatment for cavernous malformations of the brain, particularly surgical treatment, have been analyzed. If surgical interven-
tion is not possible, alternative methods of treatment include radiation therapy, such as stereotaxic radiosurgery, and proton
therapy, in cases of deep location of foci in functionally significant areas of the brain, which are characterized by the highest
risk of complications. The possibilities, efficacy, and safety of stereotactic radiosurgical treatment are discussed, as well as
the use of proton therapy in the treatment of cavernous malformations. Furthermore, radiation therapy has been shown to be
beneficial for cavernous malformations.

Keywords: cavernous malformations; radiation diagnostics; MRI; review; Gamma knife; proton therapy; radiosurgical
treatment; stereotaxic laser ablation.
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OnutenbHbi aHaMHe3 6poHxouene,
BbI3BaHHbIW TUNWUYHBIM KapLUHOUAOM

K.B. lpycakosa, I1.B. aBpurnos

CaHKT-TeTepbyprcKkuin Hay4HO-MUCCNe0BaTENbCKUIA MHCTUTYT GTU3MonynbMoHonoruu, CankT-Netepbypr, Poccuiickas Oepepauma

AHHOTALNA

B pabote npencTaBneH KNMHWUYECKWI clyval C AUTeNbHbIM NepUMoAoM HabmiogeHua ofuHouHoro 6poHxouene (6poH-
XOreHHOMN PETEHLMOHHOM KUCTbI). [Tpy NepBoHaYanbHOM KOMMJIEKCHOM 06CNe0BaHMK, BKIOYAIOLLEM TaK1e UCCNIE[0BaHMA,
KaK peHTreHorpadus, KOMMNbloTepHan ToMorpagusa OpraHoB rpyaHoOM NonocTi, ¢rMbpobpOHXOCKONUSA, UMMYHONOrMYECKME
u baktepmonoruyeckme obcnefoBaHMA Ha Ty6epKynés, faHHbIX 38 OHKONOTMYECKYID U MHPEKLMOHHYI0 NpUpoay U3MeHe-
HWIA He BbIABNEHO. /3MeHeHUA Bbinn pacueHeHbl Kak NoCNeAcTBUAA NepeHecEHHOro HecneLudrUyeckoro BOCNanMUTeNbHOMo
npouecca. Yepes 15 nieT npu NnaHoBOM MeOULIMHCKOM OCMOTpE M0 AaHHbIM PEHTreHOrpagum opraHoB rpyaHON MOoCTH
0TMeYeHO yBeNMYEHWe pa3MepoB OpoHXoLieNe, a TaKHKe NOABNEHUE OKPYrioro 06pa3oBaHMA B MeauasbHbIX 0TAeNax 6poH-
xouene. C noMoLLbl0 AONONHUTENBHBIX METOL0B UCCNeA0BaHMA, TaKMX Kak KOMMbloTepHas ToMorpadumaA opraHoB rpyaHoi
MONOCTM C BHYTPUBEHHBIM KOHTPACTUPOBaHWEM, pUBPOBPOHXOCKONMA C BroNCUel, YCTaHOBNEHO, YTO BbIABIEHHOE 06pa3o-
BaHWe ABNAETCA TUMUYHBIM KapLIMHOMAOM.

HecMoTpA Ha To 4To GpoHXouene B BOMbLUMHCTBE CyyaeB ABNAETCA [OOPOKAYECTBEHHBIM M3MEHEHUEM, U3 pasHO-
06pasuA NpMYMH, BbI3bIBAIOLLMX €r0 pa3BUTUE, ClefyeT BbiAenuTb 06CTpyKuMio bpoHxa HoBoobpa3oBaHueM. Cpeau Ho-
B0O06pa30BaHUIN NETKOT0 TUMWYHBIA KapuMHou cocTaBnsAeT Bcero 1-2%, xapaKTepusyeTcA KpaiiHe MefsIeHHbIM poCTOM
W OTCYTCTBMEM CNELUGUYHON KIMHUYECKOA CUMNTOMATMKW. HeCMOTpA Ha 3T0, TUMWYHBINA KapuMHOME, OTHOCUTCA K 3/10Ka-
YECTBEHHLIM HeMpO3HOOKPUHHLIM 06pa3oBaHuaM | Tuna. B 10-15% cnyyaeB BbIABNAKTCA MeTacTasbl, NPEVUMYLLECTBEHHO
B MeAuacTUHasnbHble TMMMaTUYECKME Y3/ibl, @ TAKKE B NEYEHb, KOCTU, PEXE B MATKUE TKaHW.

[laHHoe KnuHWYecKoe HabniofeHWe roOBOPUT O TOM, YTO AaXKe NMPU OTPULATENbHbIX pe3ynbTaTax nepBuYHOro obcnepo-
BaHWA JIOKANbHO PacrofoEHHOr0 BPOHXOLENe TaKue U3MEHEHUA TPeBYIOT OHKONOrMYECKOW HaCTOPOXKEHHOCTU U Nepuo-
[VYecKknx 06cnefoBaHUN B IMHaMUKe.

KnioueBble cnoBa: KNMHUYECKUIA Cy4ald; GpoHXOLeNe; TUMUYHBIA KapLUMHOMA; KOMMbOTEPHaA TOMorpadus.
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Long-term broncocele anamnesis,
triggered by typical carcinoid

Kseniya V. Prusakova, Pavel V. Gavrilov

Saint-Petersburg State Research Institute of Phthisiopulmonology, Saint Petersburg, Russian Federation

ABSTRACT

The paper presents a case of a single bronchocele (bronchogenic retention cyst) caused by a typical carcinoid that was
observed for a long time. During the initial complex examination, including computed tomography with intravenous contrast,
fibrobronchoscopy, and immunological and bacteriological examinations of tuberculosis, there were no changes for the on-
cological and infectious nature. The changes were interpreted as the result of a postponed nonspecific inflammatory process.
Most of them were monitored using chest X-ray and the changes were stable. After 15 years, a control chest X-ray revealed
an increase in the size of the compaction in the lung and the appearance of a mass with calcification in the medial sections of
the compaction zone. Additional examination, including computed tomography with biopsy, determined that the obstruction of
the bronchus was caused by a neoplasm [according to histological examination (typical carcinoid)].

It should be noted that the initial detection of negative study results requires oncological alertness and periodic examina-
tions in dynamics.

Keywords: case report; bronchocele; typical carcinoid; computed tomography.
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