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MeToponorua TecTMpoBaHUS U MOHMTOPUHTra
nporpaMMHOro obéecneyeHuss Ha 0OCHOBE TeXHOJIOTMiA
MCKYCCTBEHHOr0 MHTEJIEKTa AN MeAULMHCKOM
AUArHOCTUKH

t0.A. Bacunbes, A.B. Bnagaumupckui, 0.B. OMensHckas, K.M. ApsaMacos,
C.0. Yetepukos, [1.A. PymaHues, M.A. 3eneHoBa

Haquo-npaKTw-lecxwﬁ KJIMHUYECKMIA LIeHTP ANArHoCTUKK U TeneMe AULIMHCKUX TexHonoruiA, MockBa, Poccuiickan GJe,uepau,Mﬂ

AHHOTALIMA

06ocHoBaHMe. MupoBas cyMMa MHBECTULMIA B KOMMaHWM Mo pa3paboTke nporpaMMHOro obecneyeHns Ha OCHOBE TEXHO-
JIOTUA UCKYCCTBEHHOIO MHTENNEKTA ANA MeAMUMHCKON AMarHocTMKM coctaBuna 80 mnH gonnapos B 2016 ropy, 152 MiH
pornnapos — B 2017 u, oxupaeMo, NpofomxaeT pactu. AKTMBHas LeATeNbHOCTb KOMMNaHW-NPOM3BOAUTENIEN NPOrpaMM-
Horo obecneyeHus [OMKHA COOTBETCTBOBATh CYLUECTBYIOLIMM KITMHUYECKUM, BMO3TUYECKUM, NPaBOBLIM M METOAO0M0MMYe-
CKWM OCHOBaM W cTaHAapTaM. KaK Ha HaLMoHanbHOM, TaK U Ha MeXyHapo4HOM YPOBHE He CYLLeCTBYeT eAMHbIX CTaHAApTOB
W NPOTOKOMIOB NPOBEAEHUSA UCMIBITAHUA U MOHUTOPUHIA NPOrPaMMHOr0 00eCneyeHns Ha OCHOBE TEXHONIOMMIA UCKYCCTBEHHOMO
WHTEeNNeKTa AN MeAULIMHCKOW ANarHOCTUKM.

Lieno — pa3pabotatb yHMBepCanbHYI0 METOLONOMMI0 TECTUPOBAHUS U MOHUTOPUHIa NPOrpaMMHOro obecneyeHus Ha ocHO-
BE TEXHOJIOMMI UCKYCCTBEHHOTO MHTEJINIEKTA AN MEAMLUMHCKON AWMarHOCTUKM, HampaBieHHYK Ha MOBLILLEHME ero KayecTsa
W BHeJpEHME B NpaKTUYeCKOe 34paBoOXpPaHeHMe.

Martepuanbl U MeToabl. B xode aHanuTUueckoro 3tana Obin NpoBeaéH 0630p NuTepaTypbl Mo 6asaM AaHHblx PubMed
u eLIBRARY. lNpaktuueckuii atan Briouan anpobauyio pa3paboTaHHO METOAONOMMM B paMKax JKCNepUMeHTa No UCMofb30-
BaHWI0 MHHOBALMOHHBIX TEXHONOMW B 061aCTU KOMMBIOTEPHOTO 3peHUs AN aHanu3a MeaWLMHCKUX M306paxeHunin u aanb-
HeliLero NpUMeHeHUs B CUCTeMe 3[paBooXpaHeHus ropofa Mocksbl.

Pesynbtathl. PaspaboTtaHa MeTogon0rus TECTMPOBAHMS U MOHUTOPKUHIA NPOrPaMMHOro obecneyeHns Ha OCHOBE TEXHOJIOMUA
MCKYCCTBEHHOIO WHTEN/EKTA ANA MeAULMHCKOW MArHOCTMKM, HanpaBneHHas Ha NoBbILIEHME Ka4yecTBa AaHHOr0 Nporpamm-
Horo obecneyeHns U ero BHeLIPeHWe B NPaKTUYECKOe 3[paBooXpaHeHWe. MeToao0rus COCTOMT M3 7 3TamnoB: caMoTecTUpo-
BaHWe, (YHKUMOHANbHOE TECTUPOBaHME, KAaNMOPOBOYHOE TECTUPOBAHME, TEXHONOTUUECKUI A MOHUTOPUHT, KITMHUYECKUA MOHM-
TOpUHT, 0bpaTHas cBA3b U fopaboTKa.

3akuioyeHmne. OTnnuMTENbHBIMU 0COBEHHOCTAIMU METOAONIOMMN SABMIAIOTCA LIMKIMYHOCTD 3TanoB TECTUPOBaHMWS, MOHUTOPUH-
ra u gopaboTku nporpaMMHoro obecrieyeHus, NpUBOAALLIME K MOCTOSHHOMY MOBBILIEHUIO €r0 KauecTBa, Hanuume noapob-
HbIX TpeboBaHuii K pe3ynbTataM ero paboTel, y4acTue Bpayen B ero oueHke. MeTofonorus no3soauT pa3paboTumkam mpo-
rpaMMHOro obecneyeHns [OCTUYb BbICOKMX pe3ynbTaToB M NPOAEMOHCTPUPOBATL AOCTUKEHUS B Pa3fINiHbIX HaNpaBeHUsX,
a nosib30BaTeNsM — CAeNaTb 0CO3HaHHBIN U YBEPEHHbIA BbIOOP CPpeAmn NporpamMM, NpoLeSLIMX HE3aBUCUMYIO U BCECTOPOH-
HIOI0 MPOBEPKY KauecTga.

KnioueBsble cnoBa: nporpamMMmHoe obecneyeHue; MCKYCCTBEHHbIﬁ WHTENNEKT; PEHTreHo10rua; AMarHoctn4yeckasa Bu3yanu3auus;
MeT00/10r1aA; KOHTPOJIb KayecTBa.
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Methodology for testing and monitoring artificial
intelligence-based software for medical diagnostics

Yuriy A. Vasilev, Anton V. Vladzymyrskyy, Olga V. Omelyanskaya, Kirill M. Arzamasov,
Sergey F. Chetverikov, Denis A. Rumyantsev, Maria A. Zelenova

Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

ABSTRACT

BACKGROUND: The global amount of investment in companies developing artificial intelligence (Al)-based software technologies
for medical diagnostics reached $80 million in 2016, rose to $152 million in 2017, and is expected to continue growing. While
software manufacturing companies should comply with existing clinical, bioethical, legal, and methodological frameworks and
standards, there is a lack of uniform national and international standards and protocols for testing and monitoring Al-based
software.

AIM: This objective of this study is to develop a universal methodology for testing and monitoring Al-based software for medical
diagnostics, with the aim of improving its quality and implementing its integration into practical healthcare.

MATERIALS AND METHODS: The research process involved an analytical phase in which a literature review was conducted
on the PubMed and eLibrary databases. The practical stage included the approbation of the developed methodology within the
framework of an experiment focused on the use of innovative technologies in the field of computer vision to analyze medical
images and further application in the health care system of the city of Moscow.

RESULTS: A methodology for testing and monitoring Al-based software for medical diagnostics has been developed, aimed
at improving its quality and introducing it into practical healthcare. The methodology consists of seven stages: self-testing,
functional testing, calibration testing, technological monitoring, clinical monitoring, feedback, and refinement.

CONCLUSION: Distinctive features of the methodology include its cyclical stages of monitoring and software development,
leading to continuous improvement of its quality, the presence of detailed requirements for the results of the software work,
and the participation of doctors in software evaluation. The methodology will allow software developers to achieve significant
outcomes and demonstrate achievements across various areas. It also empowers users to make informed and confident
choices among software options that have passed an independent and comprehensive quality check.

Keywords: software; artificial intelligence; radiology; diagnostic imaging; methodology; quality control.
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YacToTa cepaeyuHbiX 0CNOXXKHEHUN Y fieTeH,
BbIIBJIEHHbIX NOCNe paaUKa/ibHOW KOPPeKLMUK
TeTpaabl ®anno ¢ NoMoLLbI0 KOMNbIOTEPHOM
ToMorpadum

AM. Kabpoynnuua', B.E. Cunuupin?, P.W. Paxumxanosa', T.b. laytos?, A.b. Capyakacosa®,
b.5. Kanunes', J1.A. Bactapbexosa', 3.A. MonpaxaHosa'

! MeauumHckmit yHnsepeuTeT ActaHa, Actana, Kasaxcrak;

2 MOCKOBCKWIA rocy1apCTBEHHbIN YHMBEpCuTeT MMeHn M.B. JloMoHocosa, Mockea, Poccuiickas ®epepaums;

% HaumoHanbHbIl HayuHbll Kapamoxvpyprideckuii ueHtp Pecnybnukm Kasaxcraw, ActaHa, Kasaxcran;

* BonbHMUa MeanumHEKoro LeHTpa Ynpasnenua aenamu Mpesuaenta Pecny6nvku Kasaxcran, Actana, Kasaxcrad

AHHOTALIUA

O6ocHoBaHMe. YacToTa Bo3HMKHOBeHMs TeTpafbl ®anno coctaensieT npumepHo 0,5/1000 KMBOPOMKAEHHBIX, YTO COOTBET-
cTByeT 7-10% Bcex cyyaeB BPOXKAEHHBIX MOPOKOB CEpALA U ABNIAETCA BTOPOM No YacToTe GOpMON COXHBIX BPOXKAEHHbIX
nopoKoB cepAua. [locTuKeHWs B 06nacTv AUarHOCTUKM, XMPYPrYECKOro W NOC/eonepaLuroHHoro neyeHus Tetpaabl ®anno
MPWBENW K TOMY, 4TO BCE HOMbLLEE YMCNO NALMEHTOB 3TOW KaTeropum JOCTMraeT 3penoro Bo3pacta, Npu 3ToM Habnoaaetcs
pe3Koe yBenmueHue BbikuBaemocTn (noutn go 90%) k 30 rogam, uto TpebyeT AnMTENbHOTO MOHUTOPUHIA OMPeAEeNEHHbIX
aHaTOMMYECKWX NapaMeTpoB Afs CBOEBPEMEHHOMO BbISIBIEHNS OCNOXHEHWI. [laHHOe 1cciefjoBaHWe HampaBneHo Ha u3yye-
HWE YacTOTbl OCMOXHEHWH, BbISIBNEHHBIX C MOMOLLbIO KOMMbOTEPHOIM TOMOrpaduy, Nocie paguKanbHOi KOPpPeKLMK TeTpabl
®anno y naumeHTOB AETCKOr0 BO3pacTa.

Lienb — BbISBATL C NOMOLLLK KOMMbIOTEPHOI TOMorpaduv MapKephbl Haubonee 4acTo BCTPEYAOLLMXCA OCNOMHEHWIA nocne
KoppeKumm TeTpagbl ®anno y naumeHTOB [ETCKOro BO3pacTa.

Matepuansb! u MeToapbl. [TpoBeEH PeTPOCTEKTUBHBIN aHanK3 AaHHbIX 613 naureHToB ¢ TeTpanon Manno 3a Nepuog, ¢ OKTA-
6psa 2011 no wioHb 2020 ropa. B uccnepoBaHmne 6biam BKoYeHbl 116 NaLMeHTOB, U3 HUX 69 MYMKCKOTO U 47 JKEHCKOro nona,
Yy KOTOpbIX Mocre KoppeKumm TeTpagsl Manno BO3HUKIM 0CNOKHEHWS, BbISIBNEHHBIE C MOMOLLbI0 KOMMbIOTEPHOM ToMorpadum.
Ha MoMeHT onepauum cpeHuii BospacT naumeHToB cocTanan ot 10 no 36 (B cpeaHeM 12) MecsiLeB, cpefHss Macca Tena
21 Kr, cpeqnmit poct 105,4 cM, cpeaHas nnowwaas nosepxHocTv Tena 0,74 M2, CpeaHnii BO3pAcT NaLMEHTOB HAa MOMEHT npo-
BeleHUs KOMMNbIoTepHOM ToMorpadum coctasun 17,5 (Bo3pacTHoM AmanasoH 7—36) fer.

Pesynbtatbl. Cpeam 116 naumeHTOB C 0CNOMHEHUAMM NOCNe KoppeKuuy TeTpaabl Panno y 49 Obin cTeHO3 NEFOYHOI apTepuy,
y 92 — cTeH03 BeTBEM JIEFO4HOI apTepum (M3 HUX y 56 — OCHOBHOW BETBY JIEBOI JIETOYHOM apTepuu, Y 36 — OCHOBHOM BET-
BM NpaBoii NIEroYHol apTepum), y 8 — CTeH03 BbIXOAHOrO TpaKTa NPaBoro Keiyaouka, y 32 — AedeKT MexoKenya04KoBOi
neperopofKu, y 1 — Tpomb03 WyHTa, y 12 — nocneonepaunoHHas AedopMaums NéroyHoi aptepun, y 10 — BbipaxeHHas
Aunatauus npaBoro XenyaouKa, y 2 — aHeBpu3Ma BbIXOJHOIO TpaKTa NpaBoro XenynoyKa, B 6 Clydasx — KanbLuduKaums
M CTEHO3 KOHAYWTA. Y NaUMeHTOB CO CTEHO30M BETBU JIEBOM NEr0YHOW apTepUM BEPOATHOCTb Pa3BUTMA CTEHO3a BETBU NPaBOiA
NEro4Homn apTtepum beina B 6,5 pas Boiwwe (p <0,001).

3akntoyeHue. Havbonee YacTbiMU OCIIOXHEHUAMM, BbISBIIEMBIMU C MOMOLLBI0 KOMMBIOTEPHOI TOMOrpadum nocse KoppeKLum
Tetpagbl ®anno, ObiM CTEHO3 NEFOYHON apTepum 1 e€ BeTBeM. [NaLmMeHTbI CO CTEHO30M JIErO4YHOM apTepum 1 e€ BEeTBEN He UMeNn
CYLLIECTBEHHBIX Pasfuumii N0 BO3PacTy, aHTPONOMETPUYECKUM NapaMeTpaM (pocT, Bec, NoLLafb NOBEpPXHOCTU TeNa) U reHaep-
HOMY pacnpefenieHuto Npy HaluuuK UK OTCYTCTBUW Pa3NkYHbIX TUMOB CTEHO3a (NEFYHOM apTepuu, MpaBoM UNM JIEBO NEroY-
HOVi apTepum), 0AHAKO CTEHO3 MPaBOM JIErOYHON apTepuu MOBLILLAET BEPOATHOCTL Pa3BUTUS CTEHO3a JIEBOI BETBU.

KnioueBble cnoBa: MynbTUCNNPaNibHasA KOMNbOTEPHAA TOMOFpad)MFI; TeTpaaa (®anno; ocNoXHeHuUS; BpO)‘K}J,éHHbIe MOPOKK
cepAaua; paanKanbHaa KOppeKUua.
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Frequency of various cardiac complications
in children with repaired tetralogy
of Fallot identified by computer tomography
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Z Lomonosov Moscow State University, Moscow, Russian Federation;
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ABSTRACT

BACKGROUND: Tetralogy of Fallot represents 7-10% of all cases of congenital heart disease, as it occurs in approximately
0.5 per 1,000 live births and is the second most common form of complex congenital heart disease. Advances in diagnosis,
surgical techniques, and postoperative treatment have led to an increasing number of patients reaching adulthood, with a
dramatic increase in the survival rate to almost 90% at 30 years, thereby creating a need for long-term monitoring of certain
anatomic parameters to identify complications in a timely manner. This study aimed to investigate the frequency of computed
tomography detected complications after radical correction of Tetralogy of Fallot in pediatric patients.

AIM: to identify markers between the most frequency computed tomography detected complications after repair of Tetralogy
of Fallot in pediatric patients.

MATERIALS AND METHODS: A retrospective analysis was conducted on 613 patients with Tetralogy of Fallot from October
2011 to June 2020. The study included a total of 116 patients (69 men and 47 women) who experienced complications after a
repair of Tetralogy of Fallot, as identified by computed tomography. At the time of repair of Tetralogy of Fallot, the patient’s
average age ranged from 10 to 36 months (mean: 12 months), average body weight was 21 kg, average height was 105.4 cm,
and average body surface area was 0.74 m?. The patients’ median age at the time of the computed tomography examination
was 17.5 years (age range: 7-36 years).

RESULTS: Among the 116 patients who exhibited complications after an repair of Tetralogy of Fallot, 49 had a pulmonary artery
stenosis, 92 had a pulmonary artery branch stenosis (56 of them of the left main pulmonary artery branch, and 36 of them of
the right main pulmonary artery branch), 8 had a right ventricular outflow tract stenosis, 32 had a ventricular septal defect,
1 had a shunt thrombosis, 12 had a postoperative deformation of the pulmonary artery, 10 exhibited a marked right ventricular
dilatation, 2 had an right ventricular outflow tract aneurysm, and 6 suffered from conduit calcification and stenosis. Moreover,
patients with left main pulmonary artery branch stenosis had a 6.5 times greater chance of developing an right main pulmonary
artery branch stenosis in (p <0.001).

CONCLUSION: The most frequently computed tomography detected complications after a repair of Tetralogy of Fallot were
pulmonary artery stenosis and pulmonary artery branch stenosis. Patients with pulmonary artery stenosis and pulmonary
artery branch stenosis exhibit no significant differences in terms of age, anthropometric parameters (height, weight, and body
surface area), and gender distribution in the presence or absence of different stenosis types (pulmonary artery, right main
pulmonary artery branch, or left main pulmonary artery branch). However, an right main pulmonary artery branch stenosis
increases the chances of developing an left main pulmonary artery branch stenosis.

Keywords: multidetector computed tomography; tetralogy of Fallot; complications; congenital heart disease; total repair.
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MaruutHo-pesoHaHcHasa ToMorpadusa cepaua
y nauueHToB, nepe6oneBLINX KOPOHABUPYCHOM
undekumen (COVID-19)

A.C. MakcumoBa, H.WA. ProMwmna, T.A. enkosHuKoBa, 0.B. Mouyna,
H.[. AHduHoreHoBa, B.H0. Ycos

TOMCKUN HaLMOHanbHbIA MCCnef0BaTeNbCKUI MeAULMHCKUIA LeHTP, HayuHo-mccnef0BaTeNbCKuii MHCTUTYT Kapavonoruu,
Tomck, Poccuiickas ®epepaums

AHHOTALIUA

06ocHoBaHMe. HepeKnM 0CNOXHEHUEM KOpoHaBMpYcHoM nHeKumm (COVID-19) aBnseTcs MUOKapauT.

Llenb — cpaBHUTL pa3nuyHble NaTTepHbl NOBPEXAEHUS MUOKapAa Y nauneHToB, nepeHécimx COVID-19, n naumeHToB po-
NaHAEMUMHOTO NepuoLia No LaHHBIM MarHUTHO-PE30HAHCHOW ToMorpadmm cepaua ¢ napaMarHUTHBIM KOHTPACTHBIM ycune-
HUEM.

Marepuanbl U MeToAbl. B peTpocneKTMBHOE MUCCef0BaHWE BKITOYEHO 47 NaUMEHTOB, KOTOPbIM BbINOSIHAAM MarHUTHO-pe30-
HaHCHyl0 ToMorpaduio cepaua ¢ NapamMarHUTHBIM KOHTPACTHBIM YCUEHWEM ISl UCKITKOYeHWs OCTPOro MUOKapauTa. B rpyn-
ny 1 Bowm 34 naumeHTa C NepeHecEHHOW KOPOHABUPYCHOM MH(eKUMeld, NOATBEPKAEHHON pesynbTaTaMu UCCef0BaHUA
Ma3Ka CO CNIM3UCTOM HOCO- M/UNK POTOrNIOTKW METOL0M MOIMMEpa3Hoi LenHon peakuuu, B rpynny 2 — 13 yenoBek, Mar-
HWUTHO-PEe30HaHCHY0 ToMorpaduio cepaLa KOTOpbIM NPOBOAMM A0 Hayana naHAEMUM KOpPOHaBUPYCHOM UHeKumm (2017 ).
Pe3ynbtatbl. CpeaHas NPOAOIKUTENBHOCTL OT NOABNEHUA Kanob 40 NpoBeAeHUs MarHUTHO-Pe30HaHCHOM ToMorpadum co-
craBuna 166 poHeid. CHUXKeHWe TONEPAHTHOCTM K QU3MYeCKUM Harpyskam obHapyeHo y 77% naumenTos, 60nb B 0bnactu
cepaua, oablwKa u cepauebueHne — y 14 (42%), 30 (88%) n 28 (85%) naumenTtoB rpynnbl 1 cooTBETCTBEHHO. B rpynne 2
0TMeyeHbl ofbIKa Y 4 (30%) naumenToB, bonm B obnactu cepaua — y 9 (69%), cepauedbueHre n/unu oLlylieHre puTMa
cepaua — y 6 (46%). Y naumenToB rpynnbl 1 nopaxeHne MuMoKapLa Hocuno 6onee pacnpocTpaHEHHBIA XapaKTep, U3 HUX
y 1/3 coxpaHsnucb ycuneHue NEroYHOro PUCYHKA W BLIMOT B NAeBpasibHyl NoniocTb. B rpynne 1 MymuuHbl uMenu Gonee
HW3Ky0 dpaKuuio BbIbpoca NeBOro XenyaouKa, MeHbLUMe NoKasaTenu rnobansHon npoaosbHom fedopMaumm 1 bonee Bbico-
Kue dyHKUMOHanbHbIe NoKasaTtenn nesoro npeacepams (p <0,05). Y MeHLUMH cTaTUCTUYECKME pasnMuMs 0TMEYANUCh TOSIbKO
M0 KOJMYECTBY MOPAXKEHHbIX CErMEHTOB MUOKApAa JIEBOT0 JKeNyA0uKa.

3aknouenue. Bupyc SARS-CoV-2 Bbi3biBaeT pacnpocTpaHEHHOE NopaXeHue CepALa C BOBMEYEHUEM 3HAUUTENBHOTO KOJU-
YecTBa CErMeHToB MWoKapga. Cpeau MyXUMH [LOCTOBEPHO Yalle pa3BMBAlOTCS MOCTBOCMANUTENbHbIE OCTIOXHEHUA B BUAE
HapyLIEHNs COKpaTUTENbHOM (YHKUMM NEBOro enyaouka v nesoro npencepaus. MonyveHHble pesynbTaThl YKasbiBaloT
Ha HeobX0AMMOCTb [anbHeWLLEeN OLEHKW A0AroCPOYHbLIX nocneacTeuii nepeHecénHoro COVID-19 Ha cepaeyHo-cocyamncTyto
cucteMy. MarHuTHo-pe3oHaHcHas ToMorpadus cepfua C KOHTPacTUPOBAHMEM B aHHOM CJlyyae MOXET BbiTb YyBCTBUTEb-
HbIM MHCTPYMEHTOM BM3Yanu3auuu 41s BbiSIBEHUS TSKECTU NOpaXeHus cepaua.

KnioueBble cnoBa: MarHuTHo-pe3oHaHcHas ToMmorpadwms; cepaue; KopoHasupycHas uHbekums; COVID-19; mMuokapau;
neBsoe npefcepame.
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Cardiac magnetic resonance imaging in patients
with history of COVID-19

Aleksandra S. Maksimova, Nadezhda I. Ryumshina, Tatiana A. Shelkovnikova,
Olga V. Mochula, Nina D. Anfinogenova, Wladimir Yu. Ussov

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

ABSTRACT

BACKGROUND: Myocarditis is among the most common complications arising from coronavirus infection (COVID-19).

AIM: This study aims to find the differences in the patterns of myocardial injury between patients who had COVID-19 and those
from the pre-pandemic period, as determined by contrast-enhanced cardiac magnetic resonance imaging.

MATERIALS AND METHODS: The study encompassed a retrospective analysis of 47 patients who underwent contrast-enhanced
cardiac magnetic resonance imaging to rule out acute myocarditis. Group 1 comprised 34 patients with a confirmed history of
COVID-19 through PCR testing (nasal and/or throat swabs), while Group 2 comprised 13 individuals who underwent contrast-
enhanced cardiac magnetic resonance imaging in 2017 prior to the onset of the COVID-19 pandemic. All patients enrolled in the
study had clinical manifestation of cardiac injury without signs of coronary artery disease as an underlying cause of condition.
RESULTS: The mean time from the onset of heart symptoms to the administration of contrast-enhanced cardiac magnetic
resonance imaging was 166 days. In group 1, a decrease in exercise tolerance was observed in 77% of patients, and 14
(42%), 30 (88%), and 28 (85%) of patients complained of chest pain, shortness of breath, and heart palpitations, respectively.
In group 2, four patients (30%) had dyspnea, nine patients (69%) complained of chest pain, and six patients (46%) had heart
palpitations and/or feeling of arrhythmia. Myocardial injury in group 1 was more generalized. The third of them had displayed
preserved increased pulmonary vascularity and pleural effusion. Within group 1, men had significantly lower left ventricular
ejection fraction, lower values of global longitudinal deformation, and higher values of left atrial function compared with the
corresponding parameters in women. Differences in women were found only in the number of the affected segments in the left
ventricular myocardium.

CONCLUSION: SARS-CoV-2 virus caused extended myocardial injury, affecting a significant number of myocardial segments.
Men had more frequent postinflammatory complications, characterized by abnormal function of the left ventricle and left
atrium. Obtained results require continuous efforts for further assessment of long-term consequences of previous COVID-19
to the cardiovascular system. In this regard, contrast-enhanced cardiac magnetic resonance imaging may represent a sensitive
imaging tool for the assessment of cardiac injury severity.

Keywords: magnetic resonance imaging; heart; coronavirus infection; COVID-19; myocarditis; left atrium.
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Olga V. Mochula, Nina D. Anfinogenova, Wladimir Yu. Ussov

Tomsk National Research Medical Center, Cardiology Research Institute, Tomsk, Russian Federation
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FIH oA
b=t COVID-19 (+) CovID-19(-) p
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ER 1.540. 36 1.582+0. 39 0. 54
M, no (%) 5 (14.7) 0 (0) 0.14
LGE, n (%) 33 (97) 12 (92.3) 0.47
LGEBLEL 6.79+2. 36 3.25+1. 48 0. 000
OB, n Co) 22 (64.7) 5 (38) 0. 10
RER, n (%) 10 (29.4) 0 (0) 0. 03%
Jili IR, n (%) 12 (35.3) 0 (0) 0. 01
GRS LV, % 17.5249. 61 16.86+5. 54 0. 82
GLS LV, % -10.51£5. 49 -10. 96 +2. 66 0.78
FEJEHR R U B T LA R ¥ 3 5k 4 4 1.5440.29 1.7140.53 0.17
RN BT LA AR A 1 5 4 2 1.5340. 29 1.51%0.5 0. 89
OISR BT LA 4 ) 38 i 4 1.55+0. 34 1.3840.33 0.13
LAV max, ml 72.39 [56.3; 110.15] 57.80 [51.84; 96.6] 0. 32
LAV min, ml 35.44 [18.47; 62.09] 21.35 [19.0; 42.07] 0. 49
RAV max, ml 35.205 [31.08;53.11] 40.2 [31.8; 51.095] 0. 68
RAV min, ml 66.47 [55.96; 96.75] 84.945 [66.14; 93.305]  0.30
LAVi, ml/m? 39.13 [32.09; 51.09] 27.8 [27.2; 43.89] 0.17
Fe e L % 53.55 [37.26; 163.32] 61.22 [55.35; 64.51] 0.13

Fo L AT IR EL, % 115,28 [59,39; 163,32]

V¥: *#p<0.05, ER (edema ratio) —— DO /KAFEL{E; LGE (late gadolinium enhancement) —— o ULZEIR5EAk; GRS
LV (global radial strain left ventricular) ——Z/ADyEIEAZFMNAE; GLS LV (global longitudinal strain
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PeHTreHOKOHTpacTHble WabnoHbI ANA onpeAeneHus
MUHepanbHOW MJOTHOCTU KOCTU MO AaHHbIM KOHYCHO-
Ny4yeBOU U MYNIbTUCNUPASIBHON KOMNbIOTEPHOM
ToMorpaguu

LL.[. Xoccamu', A.B. Netpsaikun?, A.A. Mypaes', A.b. [lanaes®, [1.B. BypeHues?,
A.A. Donranes?, 10.A. Bacunwes?, [.E. LLlaposa?, C.10. MBaHos™ *

! Poccuickuii yuuBepcuTeT apybbl Hapoaos uMenHn Matpuca Jlymymbel, MockBa, Poceuitckas Qenepalms;
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“ MepBbiii MOCKOBCKMIA rocy1apCTBEHHBIN MeAMLIMHCKUA YHuBepcuTeT uMenn WM. CeyeHosa (CeueHoBCKui YHuBepeuTer),
Mocksa, Poccuitckas Depepaums

AHHOTALIUA

06o0cHoBaHMe. KoHycHo-MyyeBas KOMMbIOTEpPHas TOMOrpagus No3BoNsSET NPOBOAMUTL AMArHOCTUKY Ha 3Tane MnaHUpoBaHus
Pa3NUYHbIX MaHUMYAALMIA B YemOCTHO-NMLEBO 06/1acT, B YaCTHOCTW NpU LeHTanbHOW uMnnaHTaumu. [peuMyuiectsa faH-
HOro MeToAa: BbICOKOE MPOCTPAHCTBEHHOE paspeLUeHue, HU3Kas JyyeBas Harpyska, AOCTYMHOCTb MCCNELOBaHWM, 0JHaKOo
MMeeTCA CyLLeCTBEHHbIN HEJ0CTaTOK — OTCYTCTBUE BO3MOXKHOCTW OMPEAENIEHUs MIOTHOCTM KOCTU YeSKCTel B efiMHMLAX
XayHcounpa (HU).

Llenu — pa3paboTatb Habop peHTreHOKOHTPACTHbIX LUABNOHOB C 33jaHHOW PEHTTEHOBCKOM MIOTHOCTLI) HA OCHOBE MMApO-
docdarta Kanus u B-Tpukanbumindocdarta; M3yunTb pesynbTaTbl CKAHMPOBaAHMS LWABMOHA HA KOHYCHO-NYY4eBOM U MYNbTU-
Cpe30BOM KOMMbIOTEPHbIX TOMorpadax; onpefenuTb afaroput™ Kpocc-KanubpoBKY Ans OLEHKU MUHEparbHOW NAOTHOCTH KO-
ctv yeniocteii B HU 1 no knaccudmkaumm C. Misch.

Martepuansl n MeTogpl. B KauecTBe peHTreHOKOHTpacTHoro WabnoHa McnoNb30BaHbl pacTBop ruapodocdara Kanus, cycneH-
3ua B-TpuKansumindocdata. B MuKponpobupKax wabnoHa o6beémom 0,25 Mn 3aaaHbl ClieaytoLme KOHLEHTpauumK ruapodoc-
dara Kanus: 49,96; 99,98; 174,99; 349,99; 549,98 Mr/mn; cycneHsus B-TpukanbumiidochaTa ¢ 3KBUBANEHTHON KOHLIEHTpaLW-
en ruppodocdata Kanma 1506 mr/mn. LLabnoHsl MoaenmpyoT TMRbI NAOTHOCTM KOCTHOM TKaHu no C. Misch. Uccneposanue
WwabsoHOB NPOBOAMUNOCK HA 2 MyNbTUCPE30BBIX M 4 KOHYCHO-NYYEBbIX KOMIMbIOTEPHBIX TOMOrpadax.

Pesynbtatbl. B xoge pabotbl npoaHanusupoBaHbl 3aBucuMoctv Gray Value (GV) ans KoHycHo-nyyesbix u HU ans mynbu-
CPe30BbIX KOMMbIOTEPHBIX TOMOrpadoB 0T 3aflaHHbIX 3HAYEHWI MUHEPaNbHOW NAOTHOCTU KocTu. OTMeYaeTcs CyLLeCTBEHHbIN
pa3bpoc U3MepeHHbIX BENMUMH. Pa3nnyatoTcs yribl HaKMoHa 3aBUCMMOCTEN M GopMbl KpuBbIX. [Tocne Kpocc-KanmbpoBKK no-
Ka3aHa XopoLLas COMOCTaBUMOCTb NEPECUUTAHHBIX 3HAYEHUN OTHOCUTENBHO PEXMMA UCCNEAYEMOr0 MyNLTUCPE30BOr0 KOM-
NnblOTEpHOro ToMorpada.

3akuioyeHmne. PaspaboTaHHbIii peHTEHOKOHTPACTHBIN Wab/ioH No3BONISAET CTaHAAPTM3MPOBaTh AeHCUTOMETPUYECKME NOKa3a-
TENU AN KOHYCHO-/Ty4eBbIX U PasfiyHbIX MybTUCPE30BbIX KOMMbIOTEPHLIX ToMorpadoB: B cpefHeM pa3bpoc nocne Kpocc-
KanubpoBku cHkaeTcs B 10 pas, uto obecneumBaeT BO3MOMKHOCTb KiaccuduKaumm KocTHon TKaHu B HU no C. Misch.
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Bone mineral density radiopaque templates
for cone beam computed tomography
and multidetector computed tomography
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Dmitry V. Burenchev?, Alexander A. Dolgalev3, Yuriy A. Vasilev?, Dariya E. Sharova?,
Sergey Yu. Ivanov"*
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3 Stavropol State Medical University, Moscow, Russian Federation;
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ABSTRACT

BACKGROUND: Cone beam computed tomography is widely applied for diagnostics and planning various manipulations in the
maxillofacial region, for example, dental implantation. Its advantages include high spatial resolution, low radiation exposure,
and cost-effectiveness. However, it has a significant drawback: the inability to determine the density of the jaw bone in
Hounsfield Units (HU).

AIMS: This study aimed to develop radiopaque templates with sets of X-ray density based on potassium hydrophosphate
and beta-tricalcium phosphate, to study templates on various cone beam computed tomography and multidetector computed
tomography devices, and to determine a cross-calibration algorithm for assessing the bone mineral density of the jaw in HU.
MATERIALS AND METHODS: The bone mineral density template comprised microtubes (0.25 ml) with potassium hydrophosphate
concentrations of 49.96, 99.98, 174.99, 349.99, and 549.98 mg/ml, and a suspension of beta-tricalcium phosphate with an
equivalent concentration of potassium hydrophosphate 1,506 mg/ml, designed to simulate the types of bone density according
to C. Mish. The study was carried out on two multidetector computed tomography and four cone beam computed tomography
machines. Cross-calibration was referred on the “standard” multidetector computed tomography 1 mode 120 kV, 200 mA.
RESULTS: There was a significant scatter of the X-ray values (HU for multidetector computed tomography and GV for cone beam
computed tomography) vs. bone mineral density, with varying slopes, bias, and curve shapes. After cross-calibration, good
comparability corresponding to the multidetector computed tomography 1 mode was shown. The median of the differences
before cross-calibration was 160 relative units (HU, GV), after decreased by 10 times and amounted to 16 rel. units (p=0.000).
The mean difference for cone beam computed tomography was significantly higher (30 rel. units) than for multidetector
computed tomography (8 rel. units) (p=0.024, Mann—Whitney U test).

CONCLUSION: The developed radiopaque template enables the standardization of densitometric indicators for cone beam
computed tomography and various multidetector computed tomography modes. On average, the spread after cross-calibration
is reduced by 10 times, which makes it possible to classify bone tissue in HU according to C. Mish.

Keywords: cone beam computed tomography; multidetector computed tomography; cross-calibration; bone mineral density;
X-ray density; densitometry; dental implantation.
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Wik, MR TENWESIH (cone beam computed tomography, CBCT) Fui4-£E A [l &
B EAE IR Bt AT 12 W, Rl AR P N T I X T VA0 R S (A 43 R R
s FEATEAR. fETHEI. AR, ERA —NHERE S BEE LLF IR (Hounsfield
Unit, HU) BAL7MR0HE %R . CBCTH XY 26% fE & LAGray Value (GV) BAALHfE M.

ZHE R H RS R PRI A 8 (DHP) A1 B - =45 (B -TCP) JF k& H AR EXH £
B AN ST AT EUBIAR, WS AECBCT AN 2 2B e tH AL Z 434 (MSCT) B BIR 1) 45
S, W TS EHUS S 00 5% B A R B B, FEARIEC. Mishitb 474325
MR, i FHDHPIATR . B ~TCPEVFMRAE NANE S & LUARAR o AR (0. 25m1 ol & 1
FHDHP IR EE 2> il 49.96. 99.98. 174.99. 349.99. 549.98mg/ml, B -TCPE VK T DHP
(R 45 8 B 9 1506mg/ml o IX SERERR AR HEC. Mish4y 2B T 5 28 BE KA, Ik U ARG 6 2 7E 2
AMSCTAI4NCBCT EsEAT ). E “ArifE” MSCTIAEZ(120kV, 200mA_LiEAT 728 XKL X BTk
IR OC R AT 1 PER —IRIE L.

SR, ETEDREA, FATHHT T CBCTHIGVAIMSCTHIHU S IPCAEMEMI K R RATKIT
MEEAAELEEZER . HRARIRAFEMMZEERSAMEA . XK G, SMSCT LA A AH
b, BEHFHEMAERS R aretE . o8 ORS00 = A8 1Y A AL 22 5 8 1604 AH X H
i (HU. GV) , EFTHE RERA 71065, NI6AMHXBAL (p=0,000) , AJHEERT
CBCTHI P Z R (B0NHMIXT BAL) KFMSCTHIFHZE SR (8 X #AL) , p=0, 024; KH
2 - B R UK IR 31T 1 LA

8. IRATIT K B AR IE S 22 0F ELARAR F0 V8 CBCT AN AN [EIMSCTHRE =X 11 25 3 M 2 Fe Hobm ik, A2
XA JG 15y B30 71065, X PR AR HEC. MishxIHUH 1B 2R34T 40 R ] Re k.
KGR MR ENWZ S 2R EIE S SR B IRUEE; X
BB, BEENE; FMEAN.
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FHHIAR

CBCT——HEH SR 1T E AL Z 51X
CT——HF 5L E 4
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19724F, HWFIFENLEIZEHH (CT) Jiikn
T, R =4 BB W AR S AN AL R T
Ae (1] XA T HAFE B2V 2 A 2 7 M
F, Tk R ST B, CTHE 2 B 45isk
(8 FH AR R A (2] . T4, T B 20
BRI EES % 5 2 — R M Hounsfield
U EER (HU) [3]. Carl E. MischffiZf £}
BEESFREIETIX—ER[4].

Z ZE et SN ZHHE (MSCT) K& H
0 S R B N R R T AN R 3 T HE T R L
WrZ 4 (CBCT) HIKRE. CBCTHE %4, &if
WA EAR . SR, XFEARMEA S, EEsh
BRAERERNE, XS X&ZENEIRER
K[5-7]1. CBCTH, XHF£k% 2 LIP3 K &
B (GV) [IAHXHE AL B . MSCTH, i AR E
HIXST 2 25 B B Ay (Hounsfield®iAr (HU) ) o iX
Fih 22 S AE S CBCT I 56 4= 1R ) B i 45 M) I ANk
FE) VB8 FEARAE , AT TCVE AT A R AR R . 31X
Sl 5 HY T 2 2 X 2R dE A R R R .
S CBCT W & B @ 5k (8], HEFIX
— i, JER—FRiE F R 6 75 1 K Ik /> CBCT Y
ZI IR R A R T R . X
BT B AR TR G I RAE IR o

X — r] {5 AT DL ik kAN 33 B 2R B AR R R i
o BRRRE T T LR EHP . BRI X 2
HIRE M SR 36 A AL, B A8 1 = W)
HE&Y. UHR#RCS kW7, HHERA =
BREEB T YR 22 EE (BMD) [ 8 A S A 1
HI19] o IXFF 775 FRVFLEAR KGR A0, A 4 20

BMD——& 8 W) J5i 5 |
MSCT—— 22 J2 08 ie v+ S A LT 2 3365 1%

AHIBMD, AT REHIALIUN AN BT KA ARTA]
R AR, FRARAUE N LU0 X a2 AR i . 1%
Mo E T e #CT 9] .

BATHISLIEHE T B 7R BRIV BT T & AN 33 S 28
BMDHE A A1 A8 XA 36 VR AE 3 i S & i AL 2
A (VY S CBCTHIF GMSCT;  PA R E4E 5 i 5%
brE3EE & 1B Z /A P55 CBCTI1.
CBCT2; CBCT3. CBCT4; MSCTLFIMSCT2) ZEfE+5%k
PPA R 7 T A R

BT H B2 R R B IR B IR =45
ok — 8 B A R 58 X5 28 5 B ) AN 328 A 2R A A
F FAE AR [FICBCTRIMSCT 158 4 b F F AR AR 1) 45 51
fifg e F A4 BEHU R GIE B 420 o 25 1A A2 SRS 36 1
Bk, FEARPEC. Mishi#kfT 232,

RN %
EIFRT Y5 BARAR B — i

R S TR B TR R A, — 4t FE B ) /EBMD A A
FES M Bl T2 s R =, R e VR
T TR A 0L 8 S ARG 28 B R o vk B e L (50
Z550mg/ml) o =R 5 AN T K B
R =45 (MY TEHHARPHRERKA) BFR
BRI . HRIECarl E. Misch&E#R[4], &BFMIK
FHEREIE T EERE (ADIRIDS) 5 Kl.

KA F P 2H0. 25m] RSB RIRE . X ke
RE A EEsom R B B (D o BRIRE S
. (1) &K, (2-6) WJE HN50%550mg/ml
(IR AW (7) K N846mg/ml (BT
TR =45, AH4 T 1500mg/ml (B A — M &8 (I

Fl. HCarl E. Mischigd [4]4H LI NG H1 1050 % BERBRR KRS AE

R R ST IR AR B B MischE#
S5 (BB | BBk MSCT1 i BHU
0. 25u1) B, mg/ml | DRMBIDWRE | "o mpgy | REAKRE HU

1 0 0 1.5 - -
2 50 49. 96 78 D5 <150
3 100 99. 98 161 D4 150 - 350
4 175 174. 99 281 D4 150 - 350
5 350 349. 99 540 D3 350 - 850
6 550 549. 98 816% D2 850 - 1250
7 1500 1506 2165 D1 >1250

T S FEAMCT AR KIMi sch FEVS . BUD——& B W00 % B MSCT1——HFJT P (K58 — 2 JZ R+ SENLINT 2 34t 4%
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Applichem ITV Reagents) . IM4bh, FATEfEH
T EAEY)FCa, X (PO,) 27 FEHEITI8%IM B TR —
B (Sigma-Aldrich) o FREmFAME 7 OHAUS
Pioneer (PA) 73r#T KV, MEEHFFEGOST
OIML R 76-1-2011 IkrifE CH¥BE) . WA 4
BUEGREEN (49.89ml; A ECAERT R ZE N
0. 06%) 1 HIME K R IE IR

TR

FRATT R 0T B bR A I R R A = B
KB BEAT 7T HM . K246 T iHHE VLI
E AR 5 AR . AT = K i A A
144 CBCT (WLFE2H 1-44T) T K H ik A w]
K12 GMSCT (WLE25E5-7T47) W RFITT
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R [ES54T: normal (120kV, 200mA) Ffllow
dose (80kV, 10mA) 1HEAT T 0#1. HAIEES
HF25mmfik e (KL, a. d) FEBEEE THE
S E AR B R A AT BMDAE AR, (e —%&
BEGEEER B - =A5FEA) o SRR ix s
RN — DN EA NS M=K, B35 78 K 1 7]
fad (LB, by e) o [R5 4B E 2 6
e (L, o) o N TS R AT (beam
hardening) &M, KB RLFEML10]. X2
PRV AR IR SR R 2 —

A JE B oK dr 7 R ess AR R R AR K CT R 2 45
RIFAT R, DAVPAS VAR (O IEAR S )
%ﬁﬁﬁ?on%%UMﬂm%ﬁﬁm%(%

1. e, 2) .

it

P 5E T FAR I BMDEE i ifMean CFE{ED <
Standard Deviation (SD, #a#EfRZE) P
AR A S BMDAE i (1) X5 28 %55 P P38 . ik
b, FATHExcel MiStatistica  LOBRAFXT Tk
BB HEAT AP, XPHU (MSCT) + GV (CBCT)

UIL,

B, BB SRR : o—— A E NEH 2

FK Rt A AN S 2RI S A6 U

EREANNPIIRBVE BN Y5
c——EHE AT SR S H A L € Ak ERR Al d——2 203

RS

WD ; b——

e b BT 2 BT HOBVD L. e ——{E VW 70 1O 2 = 2 S - LWL 24 8 6 BADTCOMRS 2K 5
FAULE YR E DI/, (RadiantFEFF) RURHERIRH] (RR2ETIT) .
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NER HEIWER#HNER (AF. FER) ; AR BHE, kv EHR, mA
1 Orthopantomograph OP 3D (KAVO, Z£[E) ; CBCT1 95
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5 GE Discovery NM/CT 670 (GE Healthcare, 3E[E) ; MSCT1* 120 200
6 GE Discovery LOW/CT 670 (GE Healthcare, ZE[E) ; MSCT2 80 10
7 Siemens Somatom Perspective (Siemens, FE[E) ; MSCT3 110 23
g{ $MSCT1 (B5AT) AEJobniE, TE4JF M AR bt FOdEAT 28 SR . MSCT1——1Z M L 58 — 2 R v ST = 4
A% o

RS

2. EMIERE RS S5 (vindow level 100/window width 1500, FTHAHL) T, WRTPE=LZEZ)E

THEALE SR (o) MIEE — SR AT RNLITZ 306X (b)) B B0 W 88 PR A AN S AR Wl |
I LUE BIAFFR L, IS HKE A 22 e vt FALITZ 3 H OB 7K 5 BEAE 0. 85HU,  $ETR ST S LT

JEFAL LK 2 BE A N360GY

FIBMDHE £t AT 7 bbdse, A 1 4t A — izl
2%, A X ESH X 120kV, 200mA [FIMSCTAER =33
ATHI. 120kV. 200mAFIMSCTAE 4% 1E N I &b
HE (WLFRLFAY), R25654T) « BEIFEAE
BN A —, AR 2SS )7
% (2-EEe) #T.

2R

F1 AT 245 H IHU A B A7 & (MSCT) A1 RAGV
JYEAATIIE (CBCT) FIBMDASAR X 5 £ 55 i 45 B
TEAE 2 BOEAR Ko A, ASEFFE SO K
TR XS 28 2% BE AN A (CBCT2HICBCTAHIGVAE K f71
) - K245 HIMSCTIEM R H AR “& 7 g2
# (window level 100/window width) T
BB R B . MSCT3 (a) FICBCT2 (b) HIXt
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CBCT4 (-400) . B N120kVAI200mA K]
MSCT1 W 78 TR /K X B 2 5 BE O B vl S48, 3R
&S TMSCTIME NN S5, FRxT H T A2 X
B . B3 T K A7 90 R 1t — 20 M Joi 7 i A
1l 28 FEAR D7 T AN R 4] [H] (CBCT2 N3 A B &
HIEEZRYE) o 78R A AL 1) [ AL bR %) &5 AT
HL (E4) , FRATE AT LA EMSCT 1) 120kV
F200mARE AT ARG L (W% 24T75) - 3R3
XN, XK G, R TMSCTLH HE#
HEAE SN RT3 R HT,
KFMSCT AL = I = P 3 22 = R N 160
AL (HUS GY) , EEETAR S JE /> 7 1045,
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i, BEARFRATEAT T A RS, CBCTHISFI 2
S 30N AR AL ) 5 2 TMSCT (8 AH X
B, p=0,024; FRATEH 2 -E4r e 7kt
TH#E . [FINE, PHASCBCTARM 25 B B A [1°F ¥4 AR
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2 (8] 5 B A [ A0 P N AR 2 T8) AR R 6 22 S/ 4R
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FF R A R 595 FU VR B i b X e 72 7
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TepMuHONOrua paka nNpAMoON KULLUKMK:
KOHCeHCycHoe cornaweHue Pabouei rpynnbl
akcneptos POPP, AOP u PATPO

T.M. bepe3sosckas', H.A. Py6uosa?, B.E. Cunmnupiv®, U.B. 3apogniox®, H.B. HyaoHos®,
A.B. Muwienka®, 10.J1. Tpybauesa®, T.A. Beprew’, M1.10. Mpuwiko®, C.C. banacHukosa®,
A.A. llaitnexo', [1.B. PoixkoBa’, M.M. Xoamubekosa?, H.A. Pyubesa'®, W.E. Tiopus®,
C.W. Aukacos’, A.A. Hesonbckux', C.C. Topaees®, U.B. ipowunesa’

! MeaMUMHCKMIA Paamonoruueckuii HayuHbii LieHTp uMenm A.0. Libiba — dunuan OBY «HaumoHanbHbIA MeAULMHCKNIA NCCNeA0BATENBCKMIA LEHTP
panvonormy, 06HUHCK, Poccuiickas Oepepaums;

2 MOCKOBCKMIA Hay4HO-MCCIe0BaTENLCKUA OHKOMOrMYECKUA MHCTUTYT uMenm T.A. Tepuera — dunman OIBY «HaumoHanbHbIA MeAULMHCKNIA
u1ccneaoBaTeNbCKUi LIEHTP paguonorum», Mocksa, Poceuiickas Oepepaums;

3 MoCKOBCHKMIA roCYAapCTBEHHbIN yHUBEPCUTET MeHn M.B. JloMoHocoBa, haKynbTeT GyHaaMeHTaNbHOM MeauumHLI, MockBa, Poccuiickan ®eaepaums;

“ HaumoHanbHbIA MeMLMHCKUIA UCCNel0BaTENbCKIMA LIEHTP KononpoKTonorum uMenn A.H. Poixux, Mockea, Poccuiickan ®enepaums;

5 Poccuiickuii HayuHbIl LieHTp peHTreHopaauonorun, Mockea, Poccuitckan Mepepaums;

¢ HaumoHanbHbIl MeaMLIMHCKWIA UCCNIe10BaTeNLCKUIA LIHTP oHKonoru umenn H.H. Metposa, Mockea, Poccuitckan Mepepaums;

7 HaumoHanbHbI MeMLIMHCKWIA MCCNel0BaTeNbCKMA LIEHTP MMeHK akaneMuKa E.H. MewankuHa, Mocksa, Poccuiickas ®epepaums;

8 HaumoHanbHbIl MeaMLIMHCKWIA MCCNef0BaTeNbCKNIA LiIeHTP oHKonorin umenn H.H. Broxuna, Mocksa, Poccuiickas Qenepauns;

? HaumoHanbHbIl MeAULIMHCKVIA UCCTIeioBaTeNbCKUIA LieHTp MMeHu B.A. Anmasosa, Mocksa, Poccuiickas ®epepaums;

1" HaumoHaNbHbLIA MeAULMHCKUIA NCCIEA0BATENLCKUIA LEHTP TPAHCTIGHTOSONMM 1 MCKYCCTBEHHBIX OPraHoB MMeHW akapemuka B.U. LlyMaxosa,
Mocksa, Poccuiickas Qepepauvs

AHHOTALMA

YHUUUMpOBaHHas TEPMUHONOTUA — HE0BX0AMMOE YCNOoBME YCMELLHON MEXAUCLUMNIMHAPHON KOMMYHUKALMKU B OHKOJOTUM.
MHoroobpasue aHaTOMUYECKMX, NaTOMOP(ONOrUHECKUX U KIIMHUYECKUX TEPMUHOB, UCMOMb3YEMBIX NPY paKe NPSMOMN KULLIKY,
HepeKO COMPOBOXAETCA HEOHO3HAYHON MX TPAKTOBKOW KaK B OTEYECTBEHHOW, TaK U 3apybeHoi Hay4yHoI nuTepaType.
370 He TOMBKO YCNOXHSET B3aMMOAEHCTBUE MEXAY CMeLManmcTaMm, Ho U 3aTPYAHSET CPaBHEHME Pe3yNbTaToB JieYeHUs paKa
NPSMOA KULLIKW, NONYYEHHbIX B Pa3HbIX N1EYEOHbIX YUPEIKAEHNUSX.

Ha ocHoBe aHanM3a COBPeMeHHOM 0TEYECTBEHHOW M MEXLYHApOAHON Hay4HO-MEeTOAMYECKON NUTePaTYpbl MO paKy NpsMOil
KULUIKM BblnM 0TOBPaHbI KiloYeBble TePMUHBI, UCMOJb3YeMble MPU AWUarHOCTUKE U NIaHMPOBaHWM NIEYeHUs 3/I0Ka4eCTBEHHOMO
HOB0OOOPa30BaHuA, C NOCNEAYIOLLMM [ABYKPATHBIM OHNAH-00CYKAEHMEM WX TPAKTOBOK 3KcnepTamu Poccuitckoro obluecTsa
PEHTIeHOM0roB W paanonoros, Accoumaumum oHKkonoroB Poccum n Poccuickoi accoumaumm TepaneBTMHECKUX pafyaLMOHHbIX
OHKOJI0roB [10 AOCTUXEHUS KOoHceHcyca (>80%) akcnepToB no BceM MyHKTaM. TepMMHbI, MO KOTOPbIM KOHCEHCYC He Obin 0-
CTUrHYT, He BKJIOYEHbI B UTOTOBbIN CMIUCOK.

B pesynbrate paboTbl COCTaBNEH CMIMCOK aHAaTOMUYECKMX, NaTOMOPQONOTMYECKUX U KITMHUYECKUX TEPMUHOB, UCMONb3YEMbIX
Npyu AVAarHoCTUKe, CTaAMpOBaHUM WM NMNaHMPOBAHUM NIEYEHWs paKa MpAMON KULLKM, M Ha OCHOBE KOHCEHCyca 3KCMepToB
onpeneneHa Ux TpaKToBKa.

MpeanoxeH cnoBapb TEPMMHOB, PEKOMEHAYEMbIX MPU ONMUCaHUM U (HOPMYNMPOBKE 3aKIOYEHUS AWMArHOCTUYECKMX Mccne-
[0BaHUIA Y NALMEHTOB C PaKOM NPAMON KULLKK.

KntoueBble cioBa: pak NpsMON KULLKK; CTAUPOBaHWE; HE0A4bloBaHTHOE IeYeHUe; XMPYPriuiecKoe jieyeHne; MarHuTHO-
pe3oHaHcHas ToMorpadus; MPT; nyyeBas gnarHocTuka.
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Terminology of rectal cancer: consensus agreement
of the expert working group
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Pavel Yu. Grishko®, Svetlana S. Balyasnikova®, Yana A. Dayneko', Darya V. Ryjkova’,
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10V.1. Shumakov National Medical Research Center of Transplantology and Artificial Organs, Moscow, Russian Federation

ABSTRACT

Unified terminology is a necessary condition for successful interdisciplinary communication within the field of oncology. The
variety of anatomical, pathomorphological, and clinical terms used in rectal cancer is often accompanied by their ambiguous
interpretation both in domestic and foreign scientific literature. This not only complicates the interaction between specialists,
but also complicates the comparison of the results of rectal cancer treatment obtained in different medical institutions.

Based on the analysis of recent domestic and international scientific and methodological literature on rectal cancer, the key
terms used in the diagnosis and treatment planning of rectal cancer were selected, followed by a two-time online discussion of
their interpretations by experts from the Russian Society of Radiologists and Therapeutic Radiation Oncologists, the Association
of Oncologists of Russia, and the Russian Association of Therapeutic Radiation Oncologists until reaching consensus (>80%) of
experts on all items. Terms that fail to attain consensus were excluded in the final list.

A list of anatomical, pathomorphological, and clinical terms used in the diagnosis, staging, and treatment planning of rectal
cancer has been compiled and, based on expert consensus, their interpretation has been determined.

A lexicon recommended in the description and formulation of the conclusion of diagnostic studies in patients with rectal cancer
is proposed.

Keywords: rectal cancer; staging; neoadjuvant treatment; surgical treatment; magnetic resonance imaging; radiology.
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Aktyanusauusa dopmbl pepepanbHoro
rocyapcTBeHHOro CTaTUCTUHMECKOro HabniogeHus

N2 3-1103 «CsepeHus o gosax obnyyeHus
NaLUeHTOB NpU NPOBEeACHUU MeAULUHCKUX
PEHTreHOPaAMOJIOrMYeCKMX UCC/IeA0BaHUN»: YacTb 2
(pekoMeHgauum no 3anonHeHu0 GopMbi)

A.B. Boposartos' 2, J.A. Ynrmra' >4, 11.C. Opymuuuna’, U.T. Waukui',

A.B. Metpakosa" >, C.C. Capbiuesa', A.M. bubnun', Pyctam P. AxmatauHos',
PycnaH P. AxmarauHos', 10.H. KanbipuHa?, A.A. Bpatunosa', U.B. Conaaros®,
3.A. Nantyxé, B.I. My3bipes?, C.A. Pbixos® 78

! CaHKT-TeTepBypreKuit HayuHo-MUCCNeL0BaTENLCKUI MHCTUTYT PaaMaLMOHHON MMrieHsl MMenu npodeccopa M.B. Pam3aesa,
CankT-lNetepbypr, Poccuitckas Qepepauns;
2 CankT-MeTepbyprekuii rocyapcTBeHHbIN NeAnaTpUieckuii MeamumMHCKuiA yHusepeuTet, CankT-Metepbypr, Poccuiickas ®epepauns;
3 POCCUICKMIA Hay4HBIR LIGHTP PafvoNoriv 1 XUPYPrudecknx TEXHONOMMA MMeHK akafeMuKa A.M. paHosa, CankT-Metepbypr, Poccuiickas ®epnepaums;
“ HawvoHanbHblit MeMLMHCKMA UCCRef0BaTenbCKuii LieHTp uMenn B.A. Anmasosa, CankT-Tetepbypr, Poccuiickas Qenepaums;
S Topoackasn 6onbhuua N 40 KypopTHoro aaMuHMCTpaTMBHOro paiona, CakT-Metepbypr, Poccuiickas ®epepaums;
8 Hay4HO-NPaKTUYECKWIA KIMHUYECKUIA LIEHTP AMArHOCTMKM W TeNeMeMUMHCKUX TexHonorui, Mockea, Poccuiickas ®epepauns;
7 Accoumaums MeaMUMHCKUX dnankos Poccun, Mockea, Poceuitckas ®epepaums;
8 HaumoHaNbHbLIN MeAMUMHCKUI MCCE0BATENLCKYIA LEHTP AETCKON reMatosioriu, OHKOJIOTMM 1 UMMYHOMOTM UMeHn [IMuTpua Poravesa,
MockBa, Poccuiickas Qepepaums

AHHOTALIMA

Mpuka3om Pocctata N2 880 ot 30 Hosbpsa 2022 ropa yTBepxaeHa HoBas peaakums GopMbl GeaepanbHOro CTaTUCTUHECKOMO
Habnonenna N2 3-[103 «CepeHus 0 po3ax 06myyeHns NauMeHTOB NPY NPOBEAEHUN MEAMULIMHCKUX PEHTTEHOPAAMONOrNYECKNX
UCCNEeA0BaHNN», KOTOPas CyLLLECTBEHHO OT/IMYAETCA OT MpefbiayLlen pefakumu. B 4acTHOCTM, CKOpPEKTMPOBaHa M U3MeHeHa
cTpyKTypa Tabnmy dopmel Ne 3-[103 ¢ BbigeneHneM B OTAENbHbIE PaOKIETKM BbICOKOA030BbIX UCCIEA0BaHUA; nepepaboTaH
pasgen no pagvoHYKNMAHON AVArHOCTUKE C NEPEXOAOM Ha npefocTaBneHne MHGopMauuy No ypoBHAM 0b/yyeHMs NauMeHToB
MpU MCNOMb30BaHWM OTAENbHBIX PafUOHYKIUAOB C BblLENEHUEM MMOPUAHBIX UCCNEA0BaHWIA; BHEAPEHbI OTAEMbHbIE TabauLbl
€ MH(OpMaLMEN 0 UnCTEe PEHTTEHOPAAMOSOTMYECKUX UCCE0BaHMI M KOMNEKTUBHBIX [03aX ANs AETCKUX NaLMEHTOB; COKpaLle-
HO KOJMYECTBO UCCNEL0BaHUHA, A KOTOPbIX NpeAcTaBneHbl TUMMYHbIE (cpefHue) 3QEKTUBHBIE [03bl MALMEHTOB.

B pamMKkax Hactosiein paboTel NpefcTaBneHa CTPYKTypa akTyanu3anpoBaHHon dopMbl N2 3-[103, a Takke AaHbl peKOMeHa-
LiW 10 €€ 3aMOoSIHEHWIO, HANpPaBIIEHHbIE Ha MOBbILLEHWE JOCTOBEPHOCTU NPe0CTaBNSEMbIX AAHHBIX U CHUMEHME KONMYecTBa
npoLefypHbIX OLIMBOK.

[laHHas pabota sBnsieTca npogomkeHneM cTatbu BopoBatosa A.B., Yunurm J1.A., Bpatunosoii A.A., Opyxuuunon M.C.,
Waukoro W.T., NMetpakosoit A.B., Capbiyeoii C.C., bubnuna A.M., Axmatannoea P.P., Kanbipudon H0.B., ConpgatoBa U.B.,
MysbipeBa B.I., PoixoBa C.A. «AkTyanusauus ¢opmbl defepansHOro rocyAapCTBEHHOMO CTAaTMCTUUECKOr0 HaboneHns
Ne 3-N103 «CsepneHus 0 fo3ax 065y4eHUs NALMEHTOB NpU NPOBEEHUN MELULMHCKUX PEHTTEHOPAAMONOrMYECKNX MCCrie-
AoBaHuiy. [pegnockinkv K nepepabotke», onybnukoBaHHoW B XypHane «PaguauuonHas rurveHa» (2023. T. 16, N® 2.
C. 126-136. DOI: https://doi.org/10.21514/1998-426X-2023-16-2-126-136).

KnioyeBble cnoBa: efuHas cUCTEMa KOHTPONSA M y4yéTa MHAMBMAYanbHbIX 03 06nyyeHus rpaxpad; ECKWUL; noswbl
0bnyuenns; popma N 3-[103; naumeHTbl; MeaULMHCKOe 06nyyeHue.
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Ha l0.H., bpatunosa A.A., Congartos W.B., lantyx 3.A., MNy3bipes B.I"., PuixoB C.A. AkTyanu3aums $hopMbl heaepanbHoro rocyiapCTBEHHOMO CTaTUCTUYECKOTO
Habmogenma N° 3-[103 «CeeaeHuns o [o3ax 06My4eHns NaLMEHTOB NPy NPOBEAEHNM MEAULMHCKUX PEHTTEHOPaAMOOrMHECKIX UCCNEA0BaHNIAY: YacTb 2
(peKoMeHaaumm no 3anonHeHuio dopmel) // Digital Diagnostics. 2023. T. 4, N2 3. C. 322-339. DOI: https://doi.org/10.17816/DD530656
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Update of the federal governmental statistical
surveillance form N2 3-D0Z: “Data on patient doses
from medical X-ray examinations”— Part 2

(FORM completion Recommendations)
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ABSTRACT

The form of federal governmental statistical surveillance N2 3-DOZ, titled “Data on patient doses from medical X-ray
examinations,” has changed significantly by the order of Rosstat N 880. In particular, the structure of the form’s has been
revised: studies involving high doses were dedicated from the rest; the section on radionuclide diagnostics has been redesigned;
the information on the levels of patient exposure when using individual radionuclides and in hybrid studies have been displayed;
information on the number of radiological studies and collective doses for pediatric patients have been introduced; and the
number of studies for which typical (average) effective doses of patients are presented has been reduced. The structure of the
updated form N2 3-DOZ is presented within the framework of this work.

In this article, recommendations for filling out N2 3-DOZ have been developed in order to increase the reliability of the data
provided and reduce the number of procedural errors.

This work is a continuation of the article Vodovatov A.V., Chipiga L.A., Bratilova A.A., Druzhinina P.S., Shatskiy 1.G.,
Petryakova A.V., Sarycheva S.S., Biblin A.M., Akhmatdinov R.R., Kapyrina Yu.N., Soldatov I.V., Puzyrev V.G., and Ryzhov S.A.
“Update of the federal governmental statistical surveillance form N2 3-DOZ “Data on patient doses from medical X-ray
examinations”. Perquisites for the update, published in the journal Radiatsionnaya Gygiena (2023. Vol. 16, N 2. P. 126-136.
DOI: https://doi.org/10.21514/1998-426X-2023-16-2-126-136).

Keywords: unified system of individual dose control of the Russian federation citizens; effective dose; form N2 3-DOZ;
patients; medical exposure.
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[lo3MoMMKa B aHanu3e MeAULMHCKUX U306parkeHuit
W NepcneKTUBbl €& UCNO0JIb30BaHUA B KIIMHUYECKOM
npaKTUKe

B.A. Conogkun, H.B. HygHos, M.E. UBaHHukoB, 3.C-A. LLlaxBanuesa,
B.M. CotHuKos, A.10. CMbIcnoB

Poccuiickuit HayuHbIi LIeHTp peHTreHopaauonoruui, Mocksa, Poceuitckas Qepepauus

AHHOTALIMA

O6ocHoBaHMe. B nocneaHue rofbl YBENMYMBAETCA KONMYECTBO CTaTel C UCMOJb30BaHWEM TEPMUHA «[03MOMMKa», O[JHAKO
nMTEepaTypHble 0630pbl HA PYCCKOM A3bIKE N0 JAHHON TEME OTCYTCTBYIOT.

Llenb HacTosiLero 0630pa — onucaTb OCHOBHbIE MPUHLMMBI JO3MOMUKM KaK HanpaBNeHUst paAMOMUKU U NpoaHannu3vpoBaThb
UCCNEA0BaHUA MO OLEHKE BO3MOXHOCTEN NPUMEHEHWS UX B KIIMHUYECKOI MPaKTUKe.

Martepuanbl n MeToabl. CucteMaTyeckuii nouck nuTepatypebl bbin npousseaéH B 6ase AaHHbIX PubMed ¢ nouckoBbIM 3a-
npocoM «dosiomics OR dosiomic», a Takke B 6a3e AaHHbIX elibrary ¢ nouckoBbIM 3anpocoM «ao3noMmKax. Mo coctosHuio
Ha anpenb 2023 roaa 6bim onybnuKoBaHbl 43 3apybexHbIX MCCNef0BaHMS HA TeMY UCMONb30BaHNUA LO3UOMUKY B KIIMHUYE-
CKOM NMpaKTUKe W 0[iHa 0TeyecTBeHHas paboTa c onpeseneHneM TEpMUHA «03MOMUKay.

Pe3synbTartsbl. [poaHanu3upoBaHbl 43 3apybeHbIX UCCNe0BaHUS Ha TEMY MCMOJb30BaHWSA J03MOMUKU B KIIMHUYECKOI NpaK-
TUKe M 1 0TeYECTBEHHAA CTaTbs C OMPeAeSIeHNEM TEPMUHA «[03MOMUKax. [IpoaHann3upoBaHHble paboTbl pasaeneHbl Ha Tpu
TPYNMbl COrNacHo UX TeMaTUKe W CocTaBfieHbl Tabnnubl, onMcbiBaloLLmMe pesynbTaTbl 27 UCCNeA0BaHUA MO NPOrHO3UPOBAHUIO
K/IMHWYECKMX UCXOLL0B.

3akuitoyeHme. B HacTosee BpeMs J03MOMMKA SIBNISIETCA HOBBIM U NMEPCMEKTUBHBIM HanpaBNneHWeM paguoMUKH, NMPUMEHse-
MbIM B TEKCTYPHOM aHanu3e MeMLIMHCKUX M300paeHuiA, CBA3aHHBIX C JIy4eBbIM NIEYEHMEM OHKONOrMYeckux 6onbHbIX. [lo-
3MOMMKa MOXeET crnocobcTBoBaTb pasBuTUI0 Donee NMepcoHanM3MpOBaHHOMO MOAX0AA K MNaHUPOBAHUKO JTyYeBOW Tepanuu,
NPOrHO3MPOBaHMIO JTy4eBbIX NOBPEKAEHUIA HOPMasbHbIX TKAHElH U AMarHOCTUKE peLyavBOB.

KnioueBble cnoBa: [03MOMUKa; paAuoMUKa; JiyyeBaa Tepanud; MallUHHOEe 06yquV|e; VICKYCCTBEHHbIVI WHTEeJIIeKT,
TEKCTyprIﬁ dHans; I'IOCTJ'Iy‘JEBOﬁ MHEBMOHUT.
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Dosiomics in the analysis of medical images
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ABSTRACT

BACKGROUND: In recent years, there has been a notable increase in the number of articles using the term “dosiomics”.
However, there are no literature reviews on this topic in the Russian language.

AIM: This study aims to describe the basic principles of dosiomics as a derivative of radiomics and to analyze studies devoted
to assessing the possibilities of its application in clinical practice.

MATERIALS AND METHODS: A systematic literature search was performed in the PubMed database using the search query
“dosiomics OR dosiomic”, and in the eLibrary database using the search query “dosiomics”. By April 2023, 43 foreign articles
and 1 Russian article had been published.

RESULTS: The analysis encompassed 43 foreign studies investigating the use of dosiomics in clinical practice, alongside one
Russian article that provided a definition of the term “dosiomics”. The analyzed papers were divided into three groups according
to their subject matter, and two tables describing the results of 27 studies on the prediction of clinical outcomes were created.
CONCLUSION: Currently, dosiomics is a new and promising derivative of radiomics used in the textural analysis of medical
images associated with radiation treatment of cancer patients. Dosiomics can contribute to the development of a more
personalized approach to the planning of radiotherapy, the prediction of radiation damage of normal tissues, and the diagnosis
of recurrence.

Keywords: dosiomics; radiomics; radiation therapy; machine learning; artificial intelligence; texture analysis; radiation
pneumonitis.
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OcHoBblI CTaHAapTHOM BU3yanusauum nepudepruecKon
HepBHOU cucteMbl: MP-Helporpadus

C.H. MoposoBa, B.B. CunbkoBa, [.A. TpuwwmnnHa, T.A. Tymunosuy, A.O. HeyeTkuH,
M.B. KpoTtenkoBa, H.A. CynoHeBa

HayuHblit LieHTp HeBponorum, Mocksa, Poccuitckas Pepepauns

AHHOTALMA

Mepudepuyeckue HeliponaTUM OTHOCATCA K OAHWM U3 Hanbonee YacTo BCTPEYAIOLLMXCA HEBPONOTMYeCKUX paccTpoicTs. He-
CMOTPA Ha Ha/M4Me XOPOLLO 3apeKOMEHA0BaBLLMX cebsi M AONOMHAIOLLMX APYr Apyra METOLL0B UHCTPYMEHTaNbHO ANarHoCTM-
KM, TaKWUX KaK 3eKTpoHelipoMmorpadms 1 ynbTpasByKoBOe UCCe0BaHUe, AMarHocTuKa u anddepeHumanbHas AuarHocTmka
nopaxeHus nepuepnyecknx HepBoB PasfIMYHOrO reHes3a, 0C0OEHHO UX MPOKCUMATIbHBIX OTAEN0B, MOXET bbITb 3aTpyAHEHa.
MarHuTHo-pe3oHaHcHas ToMorpadus nepudepuyecknx HepBoOB B HACTOALLEE BPEMA aKTUBHO BHEAPSETCA B KIMHWUYECKYH
NPaKTUKY B Ka4ecTBe LIeHHOr0 AOMOJHUTENbHOMO AUArHOCTUYECKOr0 MHCTPYMEHTA.

AkueHT B NpeacTaBneHHol paboTe fienaeTca Ha 0CHOBHbLIX MPEMMYLLECTBAX M OFPaHMYEHUAX YNOMSHYTbIX METOAO0B McChe-
[0BaHUS, UCTOPUM WCMONB30BAHUA MarHWUTHO-PE30HAHCHOW ToMorpaduu Ans BU3yanusaumuu CTPYKTYp nepudepuyeckon
HEPBHOM CMCTEMbI, OCHOBHbIX TPEOOBaAHMAX K MPOTOKONY MarHWTHO-pe30HaHCHOW ToMorpaduu nepudepuyeckux HepeoB
Pa3fIMYHONA JIOKaNU3aLMK C YHETOM COBPEMEHHbIX TEXHUYECKUX BO3MOXKHOCTEN, B TOM YuCile NoApobHO paccMaTpuBaloTcs
ucnonb3yeMble AN CTaHAAPTHOrO UCC/e0BaHNUA NOCNEL0BATEIbHOCTU MarHUTHO-Pe30HAHCHOM ToMorpadmmn 1 UX AnarHo-
CTUYECKOe 3HayeHne, PeKOMeHAALMN N0 UCMO/b30BaHUK0 KOHTPACTUPOBAHNA, NPEMMYLLECTBA U HeLOCTATKW Pa3fNyHbIX Me-
XaHW3MOB JKMPOMOLABNEHMS.

B HacTosee BpemA MpaKTUYECKW OTCYTCTBYIT CTaHAAPTU3MPOBaHHblE OMMCaHMS nepudepuyecknx HepBoB B HOPMe
W NpX PasnnyHbIX NATONOMUAX, YTO CHUXXAET AMarHOCTUYECKYI0 LIeHHOCTb MeToAa. llepcneKTiBa NoBbilLeHUs ero MHdopMa-
TUBHOCTU 1 PacLUMPeHns UCMOfb30BaHNsA CBA3aHa, B TOM YMCIie, C MPoBeAEHNEM UCCnefoBaHMIA Ha 6ONbLLIMX rpynnax 34,0po-
BbIX MCMbITYEMbIX M NALMEHTOB C Pa3fIMiHBIMK NATONOMUAMK NepudepuiecKon HepBHOI CUCTEMBI.

KnioueBble cnoBa: MarHUTHO-pe3oHaHCcHas ToMorpadus; nepudepuyeckue Heiiponatu; MPT-npoToKon; )XUponoAaBneHue;
TPEXMepHas BU3yanu3aums.
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Conventional magnetic resonance imaging
of peripheral nerves: MR-neurography

Sofya N. Morozova, Viktoriya V. Sinkova, Darya A. Grishina, Taisiya A. Tumilovich,
Andrey 0. Chechetkin, Marina V. Krotenkova, Natalya A. Suponeva

Research Center of Neurology, Moscow, Russian Federation

ABSTRACT

Peripheral neuropathy is known to be one of the most common neurological disorders. Despite the great diagnostic value of
electroneuromyography and ultrasound, addressing the diagnostics and differential diagnostics of peripheral nerve diseases
of different origin could be challenging. In recent years, magnetic resonance tomography has been increasingly used for
evaluating cases of suspected or established peripheral neuropathy with excellent results.

This manuscript mainly deals with the advantages and limitations of the aforementioned diagnostic instruments, technical
considerations according to different anatomy of peripheral nerves, along with state-of-the-art technical decisions, frequently
used magnetic resonance imaging sequences and their diagnostic value based on own observation, and recommendations for
contrast enhancement use and different methods of fat suppression.

Currently, there is practically no standardized description of normal magnetic resonance imaging features of peripheral nerves,
as well as their changes in different diseases. The evaluation of images is mainly based on the radiologist experience, which
obviously decreases method’s diagnostic value. Studies of large numbers involving healthy volunteers and patients with
peripheral neuropathies of different origin are required to address this issue.

Keywords: magnetic resonance imaging; peripheral nervous system diseases; MRI scans; fat suppression; imaging; three-
dimensional.
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locMepTHble nyyeBblie uccaefo0BaHUS

B MMPOBOM U 0Te4eCTBEHHOM 3/1paBOOXpPaHEeHUM:
aHanus3 nutepaTtypbl U MHEHUA POCCUUCKUX
cneLuanmcToB

A.U. Werones, Y.H. TymaHoBa

HaumoHanbHbIi MeAUUMHCKWIA UCCNe0BaTeNbCKUIA LIEHTP aKyLLEPCTBa, TMHEKONIOTM U NIEPUHATONOTMK MeHN akanemuka B.W. Kynakosa,
MockBa, Poccuiickas Qepepaums

AHHOTALMA

HecMoTps Ha ocobylo 3HaUMMOCTb BCKPLITUIA TeN yMepLUMX 00IbHBIX C LIeSIbio ONpefenieHus MpUUnHbl CMepT U 3D dEKTMB-
HOCTW NPOBEAEHHOTO SIEYEHNS, BO BCEX CTPaHaX 0TMEYaeTCs NPOrpeccupyloLLee CHUKeEHWe UX KonnyecTBa. OfHOBpeMeHHO
C 3TMM HabnloAaeTcs aKTMBHOE BHEAPEHME MOCMEpPTHBIX Jly4eBblX UCCNEAOBaHUI ANS aHanu3a Ten yMepLumx W norubLumx
NaLM1eHTOB.

MpeAcTaBneH aHanu3 AaHHbIX IUTepaTypbl, 0600LAKLWMX Pe3yNbTaTbl aHKETUPOBAHUNA MHOCTPAHHBIX CMELMAUCTOB, a TaK-
K& MHEHWI POCCUACKMX CMELManucToB 0 BO3MOXKHOCTAX W 0CODEHHOCTSX MPOBEAEHWS MOCMEPTHbIX JlyYeBbIX UCCNeoBa-
HWI TNaBHbIM 00pa3oM HOBOPOXAEHHBIX W MnafeHuUeB. OTMeYeHO, YTO NMOCMEpPTHbIE JlyyeBble UCCNEA0BaHUS NPOBOAATCA
KaK B paMKax MaTosior0aHaTOMUYeCcKOro BCKPbITUS, TaK U CyAebHO-MeANLMHCKON 3KCnepTu3bl. B cnyyasx HacunbCTBEHHOM
CMepTM Yallle NPOBOAMNM MOCMEPTHYI0 KOMMbIOTEPHY0 ToMorpaduio, Npu cMepTu OT Bone3He — NOCMEPTHYH0 MarHUTHO-
pe3oHaHcHyto Tomorpaduio. bonee yacTo Mcnonb3oBanock 0BLLEKNMHUYECKOe 060pyL0BaHME, HAXOAALLEECS B KIIMHUYECKUX
OTAENEHMSX Jly4eBOW AMArHOCTUKM, YeM 00OpyLOBaHME, PacnonoXeHHoe B MOpre, MaTooroaHaTOMUYECKOM OTAENeHUM
WM CynedHO-MeAULMHCKOM YUYpEXAeHUN. AHanM3 pe3ynbTaToB MOCMEPTHbIX JIy4eBbIX UCCNeL0BaHUA B DOJbLUMHCTBE Ha-
bntofieHUIA NPOBOAMAM BpPauM-PEHTIEHONOM, HAMHOIO PEXE UMEN MECTO COBMECTHBIN aHanW3 PEHTTEHOMI0ra M NaTonoroaHa-
ToMa. [MopuépkuBaeTcs, uto B Poccuiickoit Defepaumm nocMepTHbIE NIydeBble UCCeA0BaHNUA HOCAT B OCHOBHOM eMHUYHBIN
XapaKTep. B T0 e BpeMs, N0 MHEHWUIO POCCUACKUX UCCNef0BaTeNen, B HacTosLLee BpeMs — BPeMs Pa3BUTUS NepCOHanM-
31POBaHHON MeAMLMHBI, Nly4eBbIX METOAMK U MHDOPMALMOHHBIX TEXHONOTMIA — Ha3pena HeobXoAMMOCTb MCNOJb30BaHNS
MOCMEpTHBIX JTy4eBbIX UCCNeL0BaHUIA AN 06BEKTUBM3ALMM U NOBBILLEHWS TOYHOCTU TPAAMULMOHHBIX ayToncuid. Mpu 3ToM no-
CMepTHbIe NyyeBble UCCNefoBaHWUA, NpeACcTaBnsiome coboi 06bEKTUBHbIE OMepaTop-He3aBUCUMbIE METOAbI UCCe0BaHUSA
TEN NorubLUMX, CrefyeT paccMaTpuBaTh Kak BbiICOKOI((EKTUBHLINA 3Tan NaToforoaHaToMMYeckoro u TeM bonee cynebHo-
MEAMLIMHCKOrO BCKPbITUS.

KnioueBble cnoBa: ayToncus; BUPTONCUS; NOCMEPTHAsA MarHUTHO-pe30HaHCHas ToMorpadus; NnocMepTHas KOMMblTepHas
ToMmorpadus; KT; TaHatopaamonorus; 063op.
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Postmortem radiology studies in global
and national healthcare: literature analysis
and perspectives of Russian specialists

Aleksandr |. Shchegolev, Ulyana N. Tumanova

Research Center for Obstetrics, Gynecology and Perinatology, Moscow, Russian Federation

ABSTRACT

Despite the significant importance of autopsies for determining the cause of death and the evaluating the effectiveness of
treatments, there is a progressive decrease in their number across all countries. At the same time, there is an active introduction
of postmortem radiological studies to analyze the bodies of deceased patients.

The article presents literature analysis summarizing the results of surveys from foreign specialists, as well as the opinions of
Russian specialists, regarding the possibilities and features of postmortem radiological studies, mainly focusing on deceased
newborns and infants. It is noted that postmortem radiological studies are carried out as part of both pathoanatomical autopsy
and forensic medical examination. Postmortem computed tomography in cases of violent death and postmortem magnetic
resonance imaging in cases of death from diseases were performed more often. General clinical equipment located in clinical
radiology departments was more frequently used than those located in the mortuary, pathology department, or forensic facility.
The analysis of the results of postmortem radiological examinations was predominantly carried out by radiologists, with a
joint analysis involving a radiologist and a pathologist being less common. It is emphasized that in the Russian Federation,
postmortem radiological studies are mostly of a single nature. According to Russian researchers, in the current era of advancing
personalized medicine, radiation techniques, and information technologies, there arises a need to use postmortem radiological
studies to objectify and improve the accuracy of traditional autopsies. Postmortem radiological studies, which are objective
operator-independent methods of examining the bodies of dead people, should be considered as a highly effective stage of
pathology and, especially, forensic autopsy.

Keywords: autopsy; virtopsy; postmortem computed tomography; postmortem magnetic resonance imaging; thanatoradiology;
review.
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I3 2 i 351 508 11 AR T X N PR B IR Y e X A
Wo WIEXFETEE P RIS, v PAIA IR IR
2 IE R BOR IS W R, R R RE IR
PERIZET-ALE], B 12 W FR 97 1S 5 1 A 250
FERAC TR Gt (1] o 998 BRAR 5 7 figd 351 £ [
FEIHR T AR Oy BB, JE I HRSRAE T, AT DA
SE AR A S0 RAE S, FF 0 e 1% 5 7F Jig 4
WgRA R R A [2] . 2AT, B _Ei2E505E4K LA
K, TEATA T EAES 20 8 R = A e db AT AR fid 5
BN, A A 2 A A IR > o R 1
FEFE R E B WK I e IR R . bbb,
FHREEBABEREMARGEE, BAXEER
A RESXTIRIT KRB = A RE (3, 4],

5tk R w, B BRIT B S Wi R 1K &
WHIN TSR a5, PLaHietr:
T MO N B AR 3% BB P R 3 S vk R S
B . lan, BHa2904EAR, 1A/RE KEETEEE
W5 (The Institute of Forensic Medicine
in Bern, Hido) FFURFRARAE H = 4E 245 5 v
KA EH IR R . X7 1R TR i (B
e L) e SR IE M, RSN S BT IR I X AR
AT Bl /E A 34T 7 A JE tH S AL ZE A
i (CT) FFEJEHEILIR R (MRD) , FEREH 51648
FRLAHEE FIRE 13t AT T VR4 (6] 736, 18 pEE i
PAZEST R B E A2 /p A% (Office of the Armed
Forces Medical Examiner, OAFME) HIFEFF T, BT
BT ENLE RT3 TG 2 )2 18 CTH
o XL SRS ARG A AT CATE AF T Atk
ARG HIE T 6, 7). XF20204 1 3 i b = R 8
MEF AT HIBE f5 2 R MR CTHIH se VR FE 8 P st
ITEHEE, DMEMTA G2k 8] .

wmA, W2 E KLk S e F 9 EE AR5
[ ME B2 P JF B B0 I 4 SR 25 IX O BRAE AR
BFErZE B B9, 10]. 2R, 5 T #F72 Xt
R CBEFRA. SRS | AXERIRI AT B
VAR X THR eV AN S B e A B A T
VAR B IR TR EE R, HE R A

XU B e 50 B FRIAE L . 3
Bl X SE AT T SR B R AAH G . TR S
PSRN R E Z2ANEZK, REAE MRS A
[, [RICHUS PR RHR S TR e U N E 2. &
SRS WA B A e FIRUR %%, (ERUH PR
HRARRAE AN AT

XTI T AR B 25 b 41 B R 2 1 & SR A A
SRS T I A0 . VORI, RIS R
P X LRI 5T TAF B 0T e P AIRER 1

SBRONI B 2 B2 T R OB P A

e 5 1 2 A R B

XTI AR F X B ) LB S %24 (European
Society of Paediatric Radiology, ESPR)
0 i R 2 g5 %% < (International
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Society for Forensic Radiology and
Imaging, ISFRI) KR/ 12013-20214F447 4] 451
BERMIHT; eLibraryfiNational Center for
Biotechnology Information (PubMedfiPubMed
Central) HUHf ZE F ) SCHR B R AT . X L8 H AR
LI R T S iR R R R e . AR, 1B
TSN “BIEHN ¥ EERTRERSE U
ARSI BR S FH I BOE AT R 5 SR 2 AR B
H5&FEREW. FRESWCT202259:10 H 8 HESL
BEZAT, R ZIREE 5 Eea B« BLARH A
EEZIRSZH: WAERTRIZEE” IAELE N %517
1o 2B XIRI LG U %2 (Interregional
Thanatoradiological Society) Z&#p.

H A it 3% A B B2 A1 98T 4 23R I J 4t
JEES AR S — e, WEE S TR T
A1 B T e M SRR A ) R A A R SR 2
Pal11-14] . (HFZEFENE, XA HW AR
FEIARN) LRHER ST LA -

FEER— XA (20134E) 1, [n]24444ESPRAY
RRIET A5 [11]. 3k F66 XKML 16647 17 45 47
PN RELTANEZR GRRFNE. A
B, R, 5=, EE. EmE. wE. &
Al BIRZ=L DL, miE, BiobE. WE. S
# HE b EERSEED AT (T1%) Pl
1T T P . 2 5 2 I B X AL 43 0l >k B
FEE (1A L EE 9N M (64

76 B J5 1 = R 5T b, ESPRAITSFRI I A% i
S M. 7R ZRIAE (2016-20174)
i, SR H25 XMW LR e il b Rk T A
5 12] 0 XK A 1A B K20 K LA 1) B 34T
TorhTe EEL BRI, SEEAIR S (B3FML
R L fE (250 P BORR)L Eides B
2L MERMEAE (15

EHE=VOHE (2018-20194E) h, kA
25 XA RINLMI I ESPRIL J5 B g TAE A B A 14
RN TSFRT TAEZH 191744 1% 03 % T 1R 25 i)
H[13]. 1IEHMPIER AL E TR, Xk
HEAT B = A L2 B RO P R AL AR T TN E
K WRHNE BFEHAMD « EE (25 | 1
=250 L AR (%0 L B (%) L
= (5 MimER (50 .

VRS T20214E 7047, UL, ER
H 26 X HLH (122 2 ESPRAT J& B A% T4 40 A 17 K 3%
THF WA Xk B9 E K 18K AL B 1847 [Hl
ST 7 o8 3EE R L BAFE (3
) FEERG S (%25 . BEA]L ELRE
AR P EAMER (%120 .« WG REL
B HG. ChambersZE A [14] KA o

EREENE, £ LRI IRE NS, AL
[1PP e N =N S P S I == 1L N i P 1 P B = A i 7
Ko T ARTBUH PR 0 R

B REL R
WX E—RIEENEEE[11], 32%H9
EIT WL ATHREITT TR & T AT
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HAERG, 26% (12/47) F117% (8/47) HIEIST HLI
IR E TR A SR TS B A LA B L. SR, 7E
REHETH T, RXFE89 580G (FE45% AL
@%ﬁﬁ%ﬁUL@%%w%A@%o%F%ﬁﬁT

fEE—wiEAE 2], =22 — (35%)
FIMLA X T BE ) LA L3 A8 T2 5 HEAT T U
Fio TR =AE[13], BH MY FTE
W AT U PR . WRIESE VIR E [14], B
WUFI#R AT TR 2 . 6 A2 JL (0-28K)
BOL (1-120H) FJLE (1-12%) JARIEATE
BB % E R (92.9%) , XFE/DAE (13-18
B RHEAT IR S AR AR (85. 7%)
SR LT VR B % R i Ik (42.9%) o 1F
EFE BT RHI A, XA L. 2L, JLEME
DAEBERE PURHAT PR AR AR 707582, 4%.
58. 5%F152. 9%. FHLLZ T, XFAETCHG JLIEAT A6
HIR e (76.5%) [14].

R R R ERE (Robert Kilpatrick Clinical
Sciences Building Leicester Royal Infirmary,
BEE SRS MR LUENRNE . FTE20044F, 1%
= Bt B TS B st T A X AR T AR LRN ) L8 1 Ak it
1T RTR, —R24/ND) FEfE4R S A [15]

XA Ji 4 S 15 & i b s 384T T 0 b 7R T
PRI TR A R, AT = B — s PR e % A FH A
R TACTA], P E Bk Bt FR A 15E 4% (5%t
45%) [12]. 1R =V 039, Frawtse N maB el
IR BN LA BT TR E IR E - [RIRT, By
SRTRIFR LA — A T TR R R
WL EARFARIAL, BB — A 5 B 14
BIEREFLHRFARIANL

KA Je e A ARG A il R 51 (DA KB 2 ik
FIRe) » RIEMERSAMFE. EE— R [11] %
POk AR E RGOS 2 2 i I i (O
S5 81%F1100%) » FVAZECT (45 551%F188.9%) , 4R
JEAREMRT (4351 5 38% K161, 1%) o 8 75 K6 25 4 F 2
1% (A8, 5%F127.8%) « fHAFF B, TERZHIE
T, #E R T PR e A L AR O A
Wty 71k o AR, AR A S FE B U R £
SR, (ES8 = IAE RS T, TGS 5&#EK Rt
AT T HCJEHZRE SR GG 2 [13) . T FESRIEATAE
JE R A A R EAT RN, S R IR
AL A 45 5. ARTE 55 vk i) A A B, K2k
TEOLT (65% 151 T S ASE 25 F Ui R s A B o
W B 2R SE I = R R BT, AR
YEN BB B AR5 BT IS MS 2 (15%) , H
H—FH M REEEZRIT02]. R ZRAG A
HH, 90. 9%FIHLAL EH B BHEE AR B0 B S8 SRR
i[&%]ﬂﬁﬁ, 9. 1R FRAZ R AR G & R TA

13],

Mot R ESE RN ERINS, 55—

PRE R G, BETRIEARN S T WL (89%
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Pw D, BAE LRI RHEA (64%) , JHUH
A= A= Fg B AR ) 2 5K — 3 0 pr B A O D 15
Z (17% [11]. e G, A 45% 1% 5
ALFE U BB A2, 40% 19955 47 ] 0 ot = A A
PR o LR A [12] .

TE 43 dr th 5 S0k 8w, A B R E
S.C.ShelmerdinefF NI [12] 0 X 3L FH
FERF AR T I HENILECTRE TR,
G.Chambers&E N\ FIHF 78 [14] 14— 101 85 ZAT 45 & 40 #7
IR S A A L = RV L 3 o B s | e Y
(1), LEIX T THT, JNEER S Rl O TAS A R R T T i B 3
GRE IR . AW, MAZigHIE, K24
RN R—FBIRI GRS 55040008, T
T AR RO PR I T RS R R E K E T = 1)
[ USRI R BRI B i DRI, 20044,
i [ AT UE % R (EERBET IR LR A ) LEA
KRN BATHE S5 AT R X H Nz —
ST SRR B For 25 ] e U A ) i) L L16) o 7 AT
=%, AR E T R, H2010468, Brf)LE
FETR B RTEAT AL R CTR 22 (17

EFRE, RS A K2R FEM[18-20]. &
SR 201 LA FF 46 70 A% 25 0 36 B R B AL DA
V. I. Kulakov 5 =i 44 i B 2K 1 F= R HRI FE = B 22t 5
Huly” (“National Medical Research Center for
Obstetrics, Gynecology and Perinatology named
after Academician V.I.Kulakov” Ministry of
Health of the Russian Federation) JF4§7T HC I
WSS, FEAEFEREFIBET A ) LI s BRAFS IS Fh SN
THEJE U (CTARIMRD A 2% [21, 22]. EH20184EH#E,
TEBC IRk X (1) — 2 P Ay oA 2 S5 R 4 it
fTHEJECT[23, 24].

EANRe I A G
SRR A TR R
T WERTEIBER: RS
WER

FU 5 BT 2 A SR SE B B R AL &

YT AEMR T BB IR 5] N FE 5 FE B R A 0 K a
PE, 2022410 A48T T “BEfE AU 2% TERIT R
GRS BN AR IENS” BESW. %
[ 552 i & 70 55— R s Hh X U S e Rl 5 s
B 2 80 T T AR ) A R VAR R 2R WO RS 2 e A
AR E” [25] MHEZE N 2847 1. TRl 5 &
M EF AN =R PA R ER AN <2
W 3z 2 2 9T B R R 22 SR I PR Al 7 FE AT
SRR T A S TR RO A 2812 W 1 S AR IR L o)
Y. A. Vasiliev,

S WA SaH R, EES Wik
R, WRIE2011411 H21 HH323-FZ 5 BEFE! (5
672) , P SEE AR E AT MRS . X AU

U 20114E11 A 21 H5323-FZ 5 B IBL (RT AP Bl A R AP HFEA TN Y . U5 530: https://base. garant.

ru/12191967/,
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A JE28 KRN (528K BT )LE K 1R #3E4T
R AR, A AR A .
FAESREE R IIBE TSI, LA TR
Ko R, SRERMEIMH A (BR6TAH1IED 2
SREUA FBER A 2 W A e . R AR H
B (622 5B 1) S 1w 5 e R AF 75 BLE
FIZET- A5 .

WRIEH D W DA 52 K EET20104E
5H12H#346n S B T m 42, BT EX
R A (SR L P NS [ B R E LA 5 N
5E o IEBEN T NIE I E & XK % E NPT E
VLM 5K, BFEL #08 M AR A 2% TAE
NG HREREME, &R0 H 3R
DB IR NFEHMET AR, Bk, XiH
R TZEAE GBS W88 S 5 2 4
Koo MR, ESCHREEAT. 82N E, TEX P A
TANERE ATy, O T BB B 52 45 B AR Y
PEJRFRRAE, N S F AT U A A Can S
AREAAT) o Bea)ifil, VEES g EE g GHT
BEJE O R, (BAREE ERIE, R E kAT
R . FE, WRIEZF364nT a2, [
FIE BN 1 B & bR — G XL — %
FRIXNERS.

EEREEERRNRPRIFE

FR A A2 TIPS T AE 38201346 H 6 H 55 354n
SAarAS, JRELARE RSt B 2 R BT
EFEHLT, XAEHE AT AR
AT AW, A s Ay
FRARG: 7 7 SR A 8 BRAR S RS B 2R 7. N
THHTIX SR A, SO AR RIS A 4 T R
I 2430 o He v — o Db T ARG Y 7 3k T R AR T
A

AR, FIE19694F, FRIm M AR 3| 2
XK1. 1. Medvedevil ¥ e e i, X AR 3EAT AU
KAy, Fral XS A B, fhAE O PR A
2RI EREK AT M SE: <R
R AR DA X 7, A EREELT
vz AE I — Y%A, <L OB, ATRLBRE Y
TERTIS BTN 2L [26]. PEH A, X
WA A T LR BUE S5 I an s A . B R
HEWH. BUX. 5. A, 1.1 Medvedev
NN, XU R R A R EE A ) 2 v i N AT
KXSHERIZ W22 AR B 1R BRI ERIMER” [26].

AL, SR M TR SR A ST () R
B BRI, AR EFETH A . A
LR R A . fEX MRS R, FEfECT X
FERRRBET A ) LE R B 7w, L& /NE
TH 3B i BEAT AR SR 12 Wi I B B A R I T
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15127, 28], XFRT VAR 1A% G B AR 1 RE
J1o TEVHR S FRBURAS & 7 VR I A, R 2
WHhZ5#% GEELE & E 7CT. CTrl L
A B E B AT R BRAREE. 15
FodEEm . i, 549 (B [29, 30].
CTAE o A 25 %5 7 A 1 — ) 51 BT 35 2 G 2 o (1)
., NI R, XS RN R
FET-HIE LT (@M EHR K FE . EFHITE).
ReMi i) AT PR O T RE. A T3
CTHIER, EZnUIEEARMMEfTRE. 5
CTHHLL, Ay B % g i X R JE 3R B AZ 1 75 SR 3%
o (EREILHR BOAG FR A2 BB B A Hh e 2= 4 21
FISE A o

BAVNK, K& LN LR S LR
SREUERAS SR S Al . SCRRERIESE 11X
— . [A, I.S.RobertsZE AN[311KILT, S5MRI
AHEL, CTHE S HEmf A 2 B RS IAER . AR R
CTIIAR 35 A 45 A RE B Uy S el IR Bk S AL . HE I
XAAE T FEIEAR G St O UBEZEAT #2021
I AR B OB [31] . ARHEC. Wi jetunga®sE NI 7T
[32] Z5& 30 Ja CTA 7 K A8 B 40 58 T2 95 451 R B 1)
A8 2 AR TR RAUR DL AE . M. Proisy %
N33, 220l T, FEJaCTRI A Hs 3R % — 2.
ANCLE Bl 5895 PR 22 AL B35 2= 7. T. Sieswer—
da—HoogendoornZ§ A\ [34] KL T, FEZSIFCT IR
B, BUJECTS A4 RAARRAA O fEEAR
TR BIF, CT5 PRl A M EFERIAR
VI E ST, CTS s B2 —8. R
B. V. Krentz%E NFIEE [35], Jfa&5 SRR 3 2H.
SR ARk 7 THLIE AR TAE /5 CT,  CTIE M 22
B4R 77 T S A R

TE L EHE G CTRIMRIHRE JUB), 0. J. Arthurs%s
NI361 R T, X TRaW /NT24BHIRG L, HE3:
P& UG 2 W HERf R = TCT, X T AG i K24
JEIRG JLAGET 2B )L, WEFEIR BUE 2 Wil R 5
CTAHAL. [RIBE, 1F 3 @i H B8 J5 R 3L 3R A5 % 5E
T-AR LA LEE 1 P AR AT BAG o e R A I K
O JERTVE R A oA 3. L b, FEEREILR
FAG RT DA 2 K IR R A RR R, MR K & B 1
SR AR 37, 38], PRI ZURAS
DL 8 A2 5 NS P A AR R 25, PA
itk BEARMFEE, FAMAE AT ML
I — AN [39-411 . REILIR BAZ vl LA AN HT T
fif s s A2 R OB DL R, B e SR ) 7 R
B R e v B AR AR R 2 (42, 43]. fE—
WURBIATHEMERT A, S. Thayyil&E A (44175 H
g5, FUIEHEILIR UG R e 5 2R TR L.
A LB LI PR s R —2, HEME1IS UL L
JLERIFE TGRS, HERERZE .

2 RPN DA SH S REFNT201085H 12H 5 346n 5414 (TR D WS E KL EN A H ST IEE L TR
HEY o Vi J5: https://base. garant. ru/12177987/#friends.

S RP MBI DA F2013FE6 A6 H 5 354n S 4 (¢ T HEAT I BEAR | 2

garant. ru/products/ipo/prime/doc/70443162/.
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B2, WIECTRAZ B ER KNI AG A

o HME (EERMGE MiE, JTHETE
&85 PR TR EAA R AMERERAL B B
PR DUzt BRI R A L)

o FRE HZURIRREE N H IR R

o A BWE. MEEEAERERN R SSIER
RFATE

o FNHFE, BT SR E K

- BY), SEEREE. 5.

KA BeFEL TELE. RTIYEHEAN BAL 43k
ITHECTR TR R A 2. AEJE CTHY R PR 7E T 5%
BRI SL s B M =38 E ULUCH
BE AR I JE AR A ORI . Rl VP4 i
ALOEERCR DL, B RER A D, N
FH & 573/ TCTA 25 (45, 46] .

T A S e R A% v DU S 4 4 4R S 5 2%
BRIAG ARG, DA KIRACERE. B R
. SCTHHLL, FEJ5 REILIR G R4S A A0 T2 iR
JU~ FERGANBET B A ) L T S A 2.

B J Wl LR R A5 1 = PR 0, 6 %o i B o I
R HIAAG ARG . Th A S AL E BpiE DL IR
BT ZE. BT RS BICRS AR
5, WILIRWTZ R A o RS 4.

BRI 2, CTAIMRIERIGCIEXT 4H A FN#s B AR A
HHAT S A, JEYE . MUEYSE. R
BB E R A . BRIEAD AL, IX EEAF 5T X T
SE MR AU R AR R R . R R AR &
L AR T 45 R0 rp B 0 TR AR AR S L B . Y
KR 7RG RS AT B 26 1 . b N AL RE U
JURE R ZH R 9 B hE A AT BORE . DUE AT S S
(47, 48], HABEERE, FHIEHIXF L
A PR WA %, T HIE BEAEXFCOVID-19 5
AT PR CR B O A N DL e 2 SARS -
CoV-2/ZL[49, 501, IBMVFEMEZE, #eE AL
ﬁ?@ﬂﬁ%ﬁ%&ﬂ%?ﬁ%\WEﬁﬁﬁﬁ
MI51].

RIEIRATE & HIBL G U A & 28 56 [52-54]
AT RLFEAT 2T O A, LA T 43 AT B
HERBET -3 AR ) LI A4 IR R RG: 285 /6, 08 v A U
T S R SRR ICT . YAk 2 23R P9 R 1
MRT A B Hff 5 08T 0o DR A B %6} LU 386 5 1L 4 C T
[, H ORGSR R A A 3 BN R R WA
B AT FH M DA St L3R AT SIS AG A R T RE A

M BEREAT PR EIHLA

HRLAR A0 5 IR A R 22 R i 35 T 201045
H12H 34605 fir %, [EG0R BN B bR
W — SO — BB AL R, UL
TEZH U HEAT AR
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CTRIMR A 25 75 BE 1137 BT A 4 1) 4% T
TR BEAG A5 A SRS A PR KRR R /Y, B
TEVE R R IS5 A N B — AL A4 C TN/ BSORE 9 il
BB IR =, FSL b, L, BTHAZRE
KEE B 5T BT R EURHE Wit ¢ B Bk A4 7 3h,
E120004F 42 g T U8 HEAT IS AE JG CTH 5 (5] . FF 32
AR WA RV B 2 W 9T T 1 20024F A48, R A Y 58 /K
LR VEESITF T (Victorian  Institute
of Forensic Medicine) H20054F{#E, PG IR
A B TR TC TR 2 (16, 55]. —NE AL £
R s, Bl 2225 7R % 50 L ICTHH
Ao IXFERE AT ARSI, FRTE T R AE H B 32t
AT A 2 (56]

TEFRE, AT O G A A0 52 B % T2 AR R4 T 9
BB L0, Rl 2 H 200355 A 1H A4
BHISanPiN 2. 6. 1. 1192-035, 1% LeH 2 A & H A
FORFbRUE, DLBICRIELLIZ . FBh . VRI7 Bk
TNERRIET X SEREREP TEANG. HA
A AR %2 4. ST T ARXST G &, ik
HIRALAA I HEAE, FERE A AR E R
f@FEE SRR EE (Roszdravnadzor) Kt
. WA, XERHESINESE ORELRT 2
K ARFIEFURRHIEAT IG5 R 1 () SR AT
5o nmil 1 A R ER AR T T T . 18
A NEVGR T ] LU — AN U324 11 5
PR 3N DU 41 5K ) A5 1 A 45 R AT
WA, AhATTSE A T AR IR PR A TR 55 A0
MNAFRI &S Ak, NiZERRINE, FERZH
XN, TR RRFEA R R R
T (I 1) 22 FE Y, 63X U 8] B AS 2 5 35 140
N RS9 A3 IR 2 5 U

TEH R BAR Y B R B R A8 hig i 5 4%
ZHE SRR A (HARESanPiN  2.6.1.1192-03,
WA 2T 11 06 2 B B o B B AT 1R 2B W, TR
B e T, I 6 X B 2R % 4% ) o A4 AN B 2R AT
WRIE . B ZEEH H1-2% 0B IR s 2 1 5
] B MR R R, BT HTE

EFE L EFHIT PRI IRER
KT HEEEEITIUEENEE, RS
IR A 5 28 3R N U B B 2K GRU s
EHAR A BIEAE) TR E. A, 78
7 fifE 0 T FR o BT i A SRR T A SIS 2R R Vi L S
TS A = A FNAG 56 02 e [R] e ag o g B A 3 A2 70 o
A s CRIRFEREIT IR PRARFAE ) DA A AR i sk
=AM SRR F AT, Kk, ATk
AT 2 W, 3 20 R B BHES AR BRI A 1 I
K&Kl F.Fernandes®E NI 7T [57]1ESE [ ixX
—R. XIWFERM, TREIERE B fEifeg o

CRB IS PAE S SR BT 201055 H 12 H 5 346n 5 a4 (O TR iR B ZE R LM H R AT R 2
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K2 Wtk i 2 5 8%, e Pk (OB SR
EAHLIE) 2 W 532 i 12%.

FEVADR S e HEZE N BEAT AU R AR S A B ) Sk
SRR 24 % R B 2 L AR T DUER
JUREI ] A Ah RS B L E . S R
R 02, 20104, A b LR E TR 3
SR 12 25 8 JR TR AR 1k 12 5 S M lk +h 78 2
B A A AT U2 W7 R R R I (58]

SRR = WIS WL 508 — B0 0N, XX
LR R B T A R AR, AR = 4EEA, W
LS B AR BEAT . ([EARERNRZ, MIEHA
&, TONBHEEARZAAEMBSNE . A
i, TR BHERZE N T A I A AR A R AL
W) EhAS S LRSI REIR (59, 60]. DAL, 7ESE
M dEJa A B I E B, A U RHER A
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MarHuTHo-pe3oHaHcHas ToMorpadusa B auarHoctmke
PeAKoro reHeTUMECKoro 3abonesaHusa — Hefgep)KaHus
nurMeHTa (cungpom bnoxa-Cynbubéeprepa) —

Ha npuMepe KJIMHUYECKOro cay4as

N.WN. Apmona’, A.B. Aumkmn', [1.A. TaHbKuk?, J1.E. ®omuna’, H.A. XaputoHosa', U.C. ¥anu',
A.A. Mywkos', M.A. bacapruna’, 0.6. Konpaxosa!'

! HaumoHanbHbI MeMLIMHCKWIA UCCel0BaTeNbCKMIA LIEHTP 310poBbsA AeTeit, Mocksa, Poccuiickas Depepaums;
2 |LInKoBCKMit nepuHaTanbHbIl LeHTp, LLEnKoso, Poccuiickas ®epnepauus

AHHOTALMA

Hepnepxanue nurMenta (cungpom broxa-Cynbubeprepa) — pepnKoe HacneAcTBeHHoe 3aboneBaHue, NposBRAloLLEecs
XapaKTEPHBIMU KOXHBIMW BbICHINAHUAMU U MOPaXEHWEM [APYrMX OpraHoB M cuCTeM. MarHUTHO-pe3oHaHcHas ToMorpadus
ABNAETCA NPUOPUTETHBLIM METO,0M AJ1S1 BU3yann3aLumn CTPYKTYPHOM NaToN0rv roloBHOMO MO3ra ¥ NPOrHo3a HEBPOJIOTMYECKOM
MaHuecTauum y pebeHka.

KnioyeBas ponb [AMarHoCTMKM 3aboneBaHMst HeLlepXaHWs MUrMeHTa MpUHALIEXMT [epMaTonory; MoATBepKaatoLuan
[MarHoCTMKa NPOBOAMTCA NYTEM MOJIEKYNAPHO-TEHETUYECKOro aHanu3a reHa IKBKG.

B npepncraBneHHOM KAMHMYECKOM HabmogeHUMM Yy HOBOPOMAEHHOW [LEBOYKM C BbICHINAHUSMU Ha KOMHbIX MOKPOBaX,
TUMWYHBIMKA  anis cuHapoMa brioxa—Cynbubeprepa, W BhissBNeHHOW Aeneuuen B reHe /KBKG npoBogmnach MarHWTHO-
pe30HaHCHas TOMorpadusa roioBHOr0 Mo3ra, rae Obiiv 0bHapyXKeHbl MHOrOYMC/IEHHbIE Oyary MLLEMMU, KPOBOW3JUSHUA
1 NopaKeHue NpoBOASALLMX NyTeil.

MarHuTHo-pe3oHaHcHas Tomorpadus rofioBHOTO Mo3ra Yy NauuMeHToB ¢ cuHapoMoM bnoxa—Cynbubeprepa ucnonb3yertcs
LN OLEHKM TSIKECTU MOpaXKeHWs BELLeCTBa MO3ra, YTO M03BOSISET 06BACHWTb MPUYMHY HEBPONOTMYECKMX CUMMTOMOB,
CKOPPEKTMPOBaTb peabunmuTaLmoHHble MEpPONPUATUSA, @ TaKKe NPOrHO3MpOBaTh pa3BuTUe pebEHKa.

KnioueBble cnosa: HegepxaHue nurMeHTa; cuHpapoM broxa—-Cynbubeprepa; MarHWTHO-pe3oHaHcHas ToMorpadus;
AereHepaums nposogAwmx nyten; reH IKBKG.
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Magnetic resonance imaging for diagnosing

a rare disease: incontinentia pigmenti
(Bloch-Sulzberger syndrome) on the example
of a clinical case

lgor I. Yarmola', Anatoly V. Anikin', Dmitry A. Gankin?, Lyubov E. Fomina',
Nataliya A. Kharitonova', Ilya S. Zhanin', Alexander A. Pushkov', Milana A. Basargina',
Olga B. Kondakova'

! National Medical Research Center for Children's Health, Moscow, Russian Federation;
2 Shchelkovsky Perinatal Center, Schelkovo, Russian Federation

ABSTRACT

Incontinentia pigmenti, also known as Bloch—Sulzberger syndrome, is a rare hereditary disease characterized by typical skin
rashes and involvement of other organs and systems. Magnetic resonance imaging stands as the primary method for visualizing
the structural pathology of the brain and predicting neurological manifestations in an affected child.

Diagnosing incontinentia pigmenti predominantly falls within the domain of dermatologists; verification is performed by
molecular genetic analysis of the IKBKG gene. This study involved magnetic resonance imaging of the brain in a patient with
skin rashes, characteristic of Bloch—Sulzberger syndrome, and deletion in the IKBKG gene, where numerous foci of ischemia,
hemorrhages, and lesions of the tracts were detected.

Magnetic resonance imaging of the brain in patients with Bloch—Sulzberger syndrome is used to evaluate the severity of
damage to the brain substance, which makes it possible to explain the cause of neurological symptoms and correct habilitation,
as well as predict the development of the child.

Keywords: incontinentia pigmenti; Bloch-Sulzberger syndrome; magnetic resonance imaging; white matted tracts
degeneration; IKBKG gene.
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KOMI‘IbI'OTepHaH TOMOI'paq)MSI B AMAarHoCTukKe
JINXOPaAKM HeACHOro reHe3a: onucaHuve ciayyvyas

10.0. LLymckas', H.B. Koctukosa?, [I.A. Axmen3saHosa', M.M. CyneiiMaHoBa?,
E.B. ®oMuHbIxZ, M.[. MHauakaHsH?, P.B. PewweTHukoB'

! Hay4HO-NPaKTUYECKNIA KIMHUYECKUIA LLEHTP AMarHOCTMKM 1 TeNeMeMUMHCKIX TexHonorui, Mocksa, Poccuiickas ®epepauns;
2 Mepsblit MOCKOBCKMIA rocyapCTBEHHbIN MeAULMHCKUIA yHuBepcuTeT uMeHn WM. CeuenoBa (CedeHoBCKuiA YHMBEpCUTET),
Mocksa, Poccuiickas Qepepauvs

AHHOTALIMA

Mof MacKoli NMXxopajKu HeACHOro reHesa MoryT MpoTekaTb bonee fAByxcoT 3aboneBaHwi. M03MTPOHHO-3MUCCUOHHAA TO-
Morpadusi, COBMELLEHHAsA C KOMMbIOTEPHOK ToMorpaduent, SBnseTca MHOOPMaTUBHBIM, HO He BCEraa AOCTYMHLIM METO[0M
LMarHOCTUKW NpUYMH JIMXOPAJKM HEACHOro reHesa. B faHHoOI paboTe npeAcTaBneH Ciyyait NaLUMEHTKM C JIMXOPaAKOW He-
ICHOrO reHesa, Y KOTOpoi AaHHble KOMMbIOTEPHOW TOMOrpadui cbirpany KIKYeBYH posib B AUAarHOCTUKE MMraHTOKIETOYHOMO
apTepuuTa.

MaumeHTKa, 61 rog, c anobamu Ha NoBLILLEHME TeMMepaTyphl TeNa B BeuepHue Yackl fo 39,5°C, 6onm B npekapananbHom
1 MeXJI0naToyHoit 0bnactsx, CHUXeHWe Maccol Tena Ha 10 Kr 3a 3 Mecsua. B pamkax anddepeHumnansHo-aUarHoCTUYECKOro
MOUCKa UCKIIoUeHbl MHBEKUMOHHbIE U nuMdonponudepaTuHble 3aboneBaHus. Kak npuumHa nuxopafiku HEACHOrO reHesa
paccMaTpuBasICs 3PO3WBHbLINA KOMUT, PaHEE BbISABNEHHbIN MPW SHLOCKONUYECKOM UCC/Ie0BaHUM, N0 NOBOAY Yero NaLMeHTKa
Bbina rocnuTanuavpoBaHa B racTpo3HTeposioruyeckoe otaeneHue. [py NoBTOPHOI KONOHOCKONWM Habntofanack HopManbHas
3HAOCKONMYecKas KapTuHa. Mo AaHHBIM KOMMbloTepHoW ToMorpadum opraHoB rpyAHOW KIETKU U BPIOLLHOW MOnoCTH C BHY-
TPUBEHHBIM KOHTPACTUPOBaHWEM BbISIBIEHO BbIPaXKEHHOE YTONLLEHME CTEHOK aopTbl M €€ BETBEW C aKTUBHBIM HAKOMJIEHUEM
KOHTPACTHOrO BELUECTBa, YTO SBJIANOCH OTPaXKEHWUEM BbICOKOAKTUBHOMO apTepunTa. B pamMKax fononHutensHoro obcnenosa-
HWA UCKIIOYEH cneumduyeckuii aptepumt. [lnarHo3 chopMynmMpoBaH Kak MMraHTOKIETOUHbI apTepUUT C NopaxeHneM bpa-
xvouedansHoro CTBosa, MOLKIYUYHBIX apTepUi, YpeBHOMO CTBOMA. MaLMeHTKe Ha3HayYeH NpeLHU30SIOH C MOCNeayoLLMUM
PerpeccoM KJIMHUYECKON CUMMTOMATUKM.

HecMoTps Ha To, 4To KoMMbloTepHas ToMorpadus He SBSETCA 30/10TbIM CTAaHAAPTOM B OMArHOCTUKE NIMXOPAAKU HESICHO-
ro reHesa, NpUMMeHeHWe AAHHOrO METOAA B PaMKax KOMIIEKCHOrO 0bCiej0BaHUA MO3BOSIUIO YCTaHOBUTb OKOHYATENbHBIN
AMarHo3 MauMeHTKEe C HEKNTAaCCMYECKUM TEYEHWEM TUTraHTOKNIETOYHOMO apTepUMTa U AJMTENBHO CYLLECTBYHLLEH NMXOPaaKou
HeACHOro reHesa.

KnioueBble cnoBa: nMxopagka HEACHOTO reHe3a; KOMMbloTepHas TOMOrpadus; rMraHTOKETOYHbIA apTepuuT; OnucaHue
cnyyas.
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Computed tomography in the diagnosis of fever
of unknown origin: A case report
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ABSTRACT

Fever of unknown origin can be a symptom of at least 200 diseases. Positron emission tomography-computed tomography,
although highly informative, may not be readily available as an imaging tool. We present a clinical case of giant cell arteritis
where computed tomography played a key role in arriving at a diagnosis.

A 61-year-old woman presented to the hospital with a nocturnal fever up to 39.5°C, accompanied by chest and scapular
pain, and substantial weight loss (10 kg over 3 months). Lymphoproliferative and infectious diseases were excluded.
Baseline colonoscopy had revealed erosions in the colonic mucosa, leading to a preliminary diagnosis of ulcerative colitis,
and subsequently, the patient was admitted to the gastroenterology department. Follow-up colonoscopy had excluded this
diagnosis. Additional imaging via chest and abdominal computed tomography scan revealed wall thickening of aorta and its
branches with subtle contrast enhancement.

Conditions, such as tuberculous aortoarteritis and syphilitic aortitis, were excluded. The patient was diagnosed with giant cell
arteritis involving brachiocephalic trunk, subclavian arteries, and celiac trunk. Prednisolone was administered with subsequent
reduction in symptoms.

Although computed tomography may not be regarded as the gold standard for the differential diagnosis of fever of unknown
origin, this case underscores its valuable contribution in establishing a definitive diagnosis.

Keywords: fever of unknown origin; tomography; X-ray computed; giant cell arteritis; case report.
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XpOHUYECKUU NULLEBOAHDbIA CBULL,
KaK peAKas NpU4YMHA BTOPUYHOrO OCTEOMMENUTA
rPyAHOro otaesia N03BOHOYHMKA

B.A. 3aps, [1.B. laBpunos, M.E. MakoroHoBa, A.P. Ko3ak, A.A. BUuluHeBCcKum

CaHKT-IMeTepbyprekuin HayuHo-UCCNef0BaTENbCKMIA MHCTUTYT dTU3UoNynbMoHonoruuy, CaHkT-Tletepbypr, Poccuiickas Oepepaums

AHHOTALINA

NHbekumoHHble 3aboneBaHns NMO3BOHOYHWKA MPeACTaBNAT coboii BocnanuTeNbHble AECTPYKTUBHbIE 3abonieBaHus opraHa
W €ro CTPYKTYPHbIX 3/IEMEHTOB B pe3y/bTaTe MHOMLMPOBAHUS FreMaToreHHbIM, TMMQOreHHbIM UM KOHTAKTHBIM NMYTEM, B TOM
uucne MOryT ABNATLCS OCNOMHEHUEM XUPYPrUYECKOr0 BMeLLITeNbCTBA. [1pn NocTaHOBKe [AUarHo3a KpaiiHe BaHO OLEHMBATh
B COBOKYMHOCTM aHaMHE3, KITMHWUYECKYI0 KapTUHY, a TaKKe AaHHble IabopaTopHbIX UCCNeA0BaHUA U IYYEBONA AMArHOCTUKM.
B paboTe npencTaBneH KIMHUYECKUIA Cry4alt BTOPUYHO pa3BuBLLEroca cnoHamnmuta no3soHkoB ThVII-ThVIII scneacteue nu-
LeBoAHoro ceuwa. Mpu nepeUYHON AMArHOCTUKE CMOHAMAWUT CBA3ANIW CO CMIMHAMNBHOW aHecTesWeid, KoTopas NpoBOAMNIach
3a 6 MecsiLeB [0 Hayana 3aboneBaHus, TaK Kak MMen MecTo CBULLEBOW AedeKT Ha KoKe B NOSCHUYHOM obnactu. o aTomy
MoBOJYy TPWK bl NPOBOAMIMCL ONEPATUBHbIE BMELLATENbCTBA B XUPYPIMYECKOM CTaLMOHape Mo MecTy XUTeNbCTBa. [laHHble
3H[,0CKOMMYECKOro UCCNe0BaHNSA W Xanobbl NALMEHTKW Ha CBSA3b MEXAY NPUEMaMM MULLM, NOABNEHUEM Bonel 1 xapaKTe-
POM OTZENSEMOr0 U3 CBULLA He bW NPUHATHI BpadyaMu U3HaYanbHO BO BHUMaHMe. C MoMOLLbio A0NONHMTENBHOTO 0bcne-
L0BaHNA, BKIIOYAIOLLET0 KOMMLIOTEPHYH TOMOrpauio NULLEBOAA C NepopanbHbIM KOHTPACTUPOBAHWEM M KOMIbHOTEPHO-TO-
Morpaduyeckyio puctynorpaduio, bbin yCTaHOBMIEH OCHOBHOM AnarHo3 «CBWLL NULLEeBOAa», @ CMOHAMANT rPYLHOr0 OTAeNa
M03BOHOYHMKA OKa3ascs MMLLb BTOPUYHBIM OCNIOXKHEHUEM.

TakuM 06pa3oM, OKOHYaTeNbHBIM AWarHo3 Npu bonsx B CiMHE, 0BYCNOBNIEHHBIX HE TObKO WHGWLMPOBAHWEM, HO W SIBNISIO-
LUMXCS OCTIOXHEHWUEM XWUPYPrMYECKOro BMeLLATeNbCTBa, JOMKEH (OPMYNMpoBaTLCa nocne npoBefeHus auddepeHLmansHoi
AMarHOCTUKM C anbTepHATUBHBIMU 3300N1eBaHUAMU NO3BOHOYHMKA.

KnioueBble ciioBa: 0CTEOMUENIUT; CMOHAMIIUT; CBULL, NULLEBOAA.

Kak uutnpoBartb:
3aps B.A., laspunos [1.B., MakoroHosa M.E., Kosak A.P., BuHesckuin A.A. XpOHWUYECKWI NULLIEBOAHBIV CBULLL KaK pefiKas NPUUIMHA BTOPUYHOIO 0CTEOMUENN-
Ta rpyZHoro oTAena no3soHouHvKa // Digital Diagnostics. 2023. T. 4, N2 3. C. 403-410. DOI: https://doi.org/10.17816/DD430128
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Chronic esophageal fistula as a rare cause
of secondary osteomyelitis of the thoracic spine

Valeriya A. Zarya, Pavel V. Gavrilov, Marina E. Makogonova,
Andrey R. Kozak, Arkadiy A. Vishnevskiy

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

ABSTRACT

Infectious diseases affecting the spine are inflammatory destructive diseases that involved the organ and its structural
elements as a result of infection by hematogenic, lymphogenic, or contact pathways, including may be a complication of
surgical intervention. In arriving at an accurate diagnosis, it is extremely important to evaluate the anamnesis, the clinical
picture, as well as the data of laboratory studies and radiation diagnostics in the aggregate.

This article presents a clinical case with the development of secondary ThVII-ThVIII vertebral spondylitis due to esophageal
fistula. At the initial diagnosis, spondylitis was associated with spinal anesthesia performed six months prior to onset of the
disease, as there was a fistulous defect on the skin in the lumbar region. Consequently, surgical interventions were performed
three times in a surgical hospital at the place of residence. The data from the endoscopic examination, as well as the patient’s
complaints regarding the relationship between meals, the appearance of pain, and the nature of the discharge from the fistula
were not taken into account by doctors initially. With the help of an additional examination, including computed tomography
of the esophagus with oral contrast and computed tomography fistulography, the main diagnosis was esophageal fistula.
Thoracic spondylitis was only a secondary complication.

Thus, the final diagnosis of back pain and fistula in the lumbar region should be formulated after differential diagnosis with
alternative diseases of the spine.

Keywords: osteomyelitis; spondylitis; esophageal fistula.
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lpeuusmoHHas 6paxuTepanusa paka npeacraTenbHOM
ene3sbl noa KoutponeM MCMA-peuentopHoM
MOJIEKYNIAPHOU BU3YaNU3aLUM
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AHHOTALIUA

OpHMM 13 MeTOJO0B NEYEHMS JIOKANM30BaHHOTO paKa NpencTaTenbHON enesbl 6e3 NpU3HaKOB NpopacTaHus Kamncynbl JKe-
Ne3bl U B OTCYTCTBUM NPU3HaKOB MeTacTa3oB (cTapmus cT1-T2NOMO) senseTca bpaxutepanus ¢ UMMIaHTaLMEN MUKPOMCTOY-
HMKOB Ha OCHOBe M30Tona '2’l. MeTofbl CTPYKTYpHOW BU3yanusaumu (ynbTpasByKOBOE WCCNe[0BaHWe; KOMMbITEPHas To-
Morpacdwms, KT; MarHuTHo-pe3oHaHcHas ToMorpagus, MPT) He 0651afaloT BbICOKOI cneunduyHocTbio B anddepeHLmanbHoi
AVArHoCTUKe paka npeacTaTeNbHoi xenesbl. [MbpuaHbIe TEXHONOTWM y4eBoi BU3yanu3aumun (04HOPOTOHHAA IMUCCUOHHAS
KOMMbloTepHas ToMorpadms + KoMnbtoTepHas Tomorpadms, OO3KT/KT; no3uTpoHHo-3M1CCHOHHAs ToMorpadus + KOMMbIo-
TepHas Tomorpadus, M3T-KT; no3uTpoHHO-3MUCCHOHHas ToMorpadus + MarHUTHO-pe3oHaHcHas ToMorpadms, M3T/MPT) co-
YeTaloT B cebe JOCTOMHCTBA BbICOKOM YyBCTBUTESIBHOCTH KPOCC-CEKLMOHHBIX METOZ0B CTPYKTYpHOM Buayanusauum (KT n MPT)
1 BbICOKOM cneuuduyHoCTM MeTOA0B MoneKynsapHoii Busyanusaumm (0O3KT, M3T) ¢ TyMopoTponHbIMM paanodapMaLeBTUYe-
CKWUMM JIEKApCTBEHHBIMM MpenapaTtamu.

B AaHHoI paboTe Ha 7 KNMHMYECKUX HabNOLEHMSX TOKaSM30BaHHOTO paKa npeacTaTenbHoi enesbl (WKana MucoHa 6—7)
MOKa3aHo, YTO MPELM3MOHHOCTb HU3KOA03HOM BpaxuUTEPaniM MUKPOMCTOUYHMKAMM 12| IOKaNM30BaHHbIX KapUMHOM NpeacTa-
TENbHOM JKenesbl, PaBHO KaK M MpULENbHOM bruoncuu, MoxeT BbiTb MOBbILLEHA NpU UCMONb30BaHUW TMOPULHBIX METOAOB
MCMA-peuenTopHoi (npocTtatcneunduyecknii MeMOpaHHbIA aHTUreH) MonekynapHoi Busyanusaumu (OO3KT/KT, NIT/KT).
MeToa O®3KT/KT 6onee goctyneH, yem M3T/KT, u npu Hanuummu xonoaHbix HabopoB (HYNIC-PSMA) no3sonsieT BbIMOHATb
uccnenoBaHue B Noboi nabopaTtopum pasuoM30TONHON AMArHOCTUKM, PacnonaraoLLei COOTBETCTBYIOLMMI CKaHEPaMK.
WNHHoBaumoHHas TexHonorvs NCMA-HaBuraumMoHHol buoncun u bpaxutepanuu NoA KOHTPOAEM rMOpUAHOKA MoNEKYNSApHOM
BM3Yya/in3aLmMu MOXET NPUMEHSATBLCA NPU MEPBUYHBIX M PELMAMBHBIX ClyyasX JIOKaAM30BaHHOTO paKa NpeAcTaTesibHoN Je-
nesbl, YBENUYMBAET TOYHOCTb M CHUMAET TPaBMaTMYHOCTb MpoLiefyp, NOBbILIAET MeAUKO-3KOHOMUYECKYI0 3hdEKTUBHOCTL
HM3KO/I03HOM BpaxuTEPanun MUKPOUCTOUHMKaMN 2],

HeobxoanMbl aanbHemlume UCCNe0BaHUA A1S COBEPLLEHCTBOBAHMUSA TEXHONOMMU U OLLEHKM OTAANEHHBIX Pe3yNbTaToB neye-
HWS Ha MHOTOYMUCNIEHHO FpyNne NaLWEeHTOB.

KnioueBble cnoBa: bpaxutepanusa HU3KOLO03HaA NpeLM3nOHHas; oa-125; npoctatcneum@uryeckuii MeMBpaHHbIN aHTUreH;
MCMA; 0aHodOTOHHAA IMUCCMOHHAs KOMMblOTepHas ToMorpadus, COBMELLEHHAA C KOMNbOTepHOM ToMorpaduen; ODIKT/
KT; no3uTpoHHO-3MUCCUOHHAsA ToMorpadms, COBMELLEHHAs € KoMMbloTepHoi ToMorpadmen; MIT/KT.
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Precision low-dose brachytherapy of prostate cancer
under PSMA-receptor molecular visualization
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ABSTRACT

Brachytherapy with implantation of micro sources based on isotope | is a preferred treatment for localized prostate
cancer without signs of germination of the gland capsule and in the absence of signs of metastases (stage cT1-T23aNOMO).
Structural imaging methods (ultrasound, computed tomography, and magnetic resonance imaging) do not have high specificity
in the differential diagnosis of prostate cancer. Hybrid technologies of radiation imaging (single-photon emission computed
tomography/computed tomography, positron emission tomography/computed tomography, and positron emission tomography/
magnetic resonance imaging) combine the advantages of high sensitivity of cross-sectional structural imaging methods
(computed tomography and magnetic resonance imaging) and high specificity of molecular imaging methods (single-photon
emission computed tomography and positron emission tomography) with tumorotropic radiopharmaceuticals. In this original
clinical study, based on seven observations of localized prostate cancer (Gleason 6—7), it was shown that the precision of low-
dose brachytherapy using '?°I micro sources of localized prostate carcinomas, along with targeted biopsy, can be increased
using hybrid methods of PSMA-receptor molecular imaging (single-photon emission computed tomography/ computed
tomography, positron emission tomography/ computed tomography). The single-photon emission computed tomography/
computed tomography method is more accessible than positron emission tomography/ computed tomography. Moreover,
when coupled with cold kits (HYNIC-PSMA), it allows research within any radioisotope diagnostics laboratory equipped with
single-photon emission computed tomography/ computed tomography. The innovative technology of PSMA-navigation biopsy
and brachytherapy, under the control of hybrid molecular imaging, can be used in primary and recurrent cases of localized
prostate cancer, increases the accuracy and reduces the traumatic nature of procedures, and increases the medical and
economic efficiency of low-dose brachytherapy with '2I micro sources. Further research is needed to improve the technology
and evaluate its long-term results.

Keywords: brachytherapy low-dose rate precision; '°l; prostate-specific membrane antigen; PSMA; single-photon emission
computed tomography / computed tomography; positron emission tomography / computed tomography.
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FEAS o 3BTk 27 6 S0 28 N 5 I 22 ILYF A A PSA
W %R R N0, 008-30. Ong/ml)

KHZHBEEKA (transrectal
ultrasonography, TRUS) fEB/K Medicali#s (3€
ED FRHATH AR A, DA E Al 5 iR AR AL A 7% 42 IR
B RIER M EEH TS BOH R &

Siemens (f&[E) Aw]4 f=ff)Somatom Scopef%
BRTE (32 CTHFBC HEM A 2 i gs Bt AT 17X
SHERCTHH, Ht47 T FRlikos 5277 5E (BRT5)R 7
350mg/ml, ZE30m1) , VAo fa [ 2% B i 45 A 1
ATRAL . B S AL S B P T T RIUFR P R

FIHEHGeneral Electric Discovery
NM/CT 67078 & Wi 2 H At 47 1 s it
PERE Z A 9T -HYNTC-PSMA . 7 i ik 57 323 1)
T, DL TR EG6. 3SMBq R & 4] B % i ik
VES &G IR A 2 (IR BN S
7)) o P2/, A SPECT/CTN 5 AHAL
N X AT 60 R, BANREE
H30s, 256X 2564 . CTHIERES . &
HE120kV, HERZEE CHAH)D 80-400mA, 1)
FrJEREES. 75mm, E L. 25mm, F9H 8] B lmm.
R = 4ESPECT/CTRIME fEIE ] S Xeleris
ADREHE AL FE T AE 3w E AT 9 #T. FEPI-RADSHI
il AL = S R s s R Rl
b 98 TS 1 24 W SR

WA S TS AT (BER
99T c—~HYNTC-PSMAF¥JSPECT/CTIEME ) , % FHVE s
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£t FPromag 2. 048, JCFERKIE. LER, 7EAHE
RERAICTEE®I N, 38 I H M 55 N B8 7 21 B A S
FEATINRG o IR A (1) 2H 23 2 A6 2 1 o 2L A 351
SEIG AT, I e A% T R VE 2 SR

A3 FH V2 TS R R R ANk AT U P R

EEANFARZAT, ffHVariSeed#| =K &
4 (Varian, FEE) LRENBIRI 753470
AR, % RGN ADICOMES &
FEAS R A G

1257 [R) 2 2 AR T 38 )l BE S U R IT . e
T (B ZFESiemens Somatom Scope (fE[E )
FICTEEHI T, R FLIEIEE A2, Smmfr) = 4 574 %€ 7]
fg#*ﬁ]\ﬁ"]o FARLE A BERIE T 8L B 55 N i
47

B2 B A 2 T O AT a0 I S U VR 9T I
TENBTHL RIS o B2 3R 7 SR E 1R 6 M) R 400
T SR E e S 2GR B E B B et e
8, AN EERRMIE, BOLERRER
mA .

FH T 22 23 BN ) P2 TR A2 AR 55 07 A 7 |
FORTUE (Company  BEBIG, ZEHIREP) o AN

Rl. BHEMANDGIFAE. KBS AL
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PRI E 4. 5mm, B A2 N0. Smm. AR 45 &K A
FFIEMRIEE R (R, NEERMITHE T
U IRE & .

0T BE B TSR T T U A A L i T v A% RN
PUAEZRIT . AR K R 2 R /AR HR Rt
1T IRIE .

TN FEAR 2014 FR R BCHE T [12] . 129140
i)iﬁﬁ%%ﬁ%ﬁﬁ%dﬁ%ﬁ@@ﬁﬁ%ﬁ@1%53‘@‘&%%%
S

BRI IR B U VR T R G 38 R BRI AT B
fE3-5RWN, MATHWE T IEWEs . %H—%
B TEMATH M S IR BEAMEIE OR . 5
70 5 ) 52 A BEL ¥ 771) T 2 i 4 Ak ) HE IR TR 3 . IS
e IR R MR, PR R IR S N

T BRSSO G Y7 I FE B RF SR TR B e RN 12T
WIRII R, 2550 P R 1124080 AZE CF1451. 7
D, eARHEIERE (JCPSMA  SPECT/CTFAi) 1
SERAb TR TE] (79, 45080 FH1/3 (34.8%)

VAT I AN B CF3424. 54N ) AR I
FEE IR RRE. 28 BEEAR G HOR N H LR HE
gxﬁ,{_rﬁﬁﬁaﬁéﬁﬁﬁo T iE T IR st T
YR TT .

ik}
o HAVRERY | mimesnm | SRBSTRGRE | SHRIRIZSTHORN
B B | Rmwmm | BB | TRt | g etk | R
™E | R |CRST| AR
AL, s Fi it 60 60
g1 T2NOMO R T (43 40/40 TZa (mid) 754 7553l
yelly
A2 onomo J5 K 6 (3+3) 38/15 TZa (apex) - 60 20
9% o et 75475 25475
TZp (mid)
yelly
; TZa (apex) .
N3, . 70 32
iogh TINOMO J5 % 6 (3+3) 36/14 Pzpﬁgzse) 87434 4555
PZpl (mid)
‘ il
i N4, . 60 20
e T3NOMO =5, 7 (4+3) 38/15 Tz(pb~aSPeZ)pl 75455 2557
A5, s A i 70 30
Sh T2NOMO "k 6 (3+3) 30/15 PZpl (mid) 8743 % 40734
i N6, . iy 90 30
652 TINOMO R 7 (4+3) 60/15 T7a (mid) 11243%h 404
yelly
. TZa (apex) .
N, . 32 90
69 T2NOMO ¥ 6 (3+3) 78/78 PZpl/—J:EEzse) 4543kl 1127l
PZpl (mid)

e 1——IR77 I R

2——UICC, %38k (https://oncology.ru/specialist/treatment/tnm/tnm8 summary.

pdf) 3 3I—WIBIRIT IR, A——EFRbnil; 5——JCSPECT/CTIM& ifif%; 6——PSMA/SPECT/CT#4| F. TZa (mid/
apex) ~——HIIIFEX (/TS TZp (nid) —JEIEX (h#) 5 PZpl (mid/base) ——J5X (rh#f/HeE
#B) o SPECT/CT——HI6F KU AN B EG IS T FHLN EHR R4t PSMA——H0 IR = MR

DOI: https://doiorg/1017816/DD340815

415


https://doi.org/10.17816/DD340815

CASE REPORTS

Vol. 4 (3) 2023

Digital Diagnostics

B1. {fH%"Tc-HYNIC-PSMAF] SPECT/CTX} 5B A &) Bidi HE 47 120 T Al 5 28 B S A5 e R R B : - a—— b T A

s b——HOJEFRIC AT PR B HE S ) 75 R

I RSP 431l 1

BEG, 845, NFElHZIT N “Hig iR, PSAZK T
N20ng/ml, lEE, Gleason 7 (4+3) 7, 20204104
9H, #EFISPECT/CTEE, fECTHH il B s
N X AT AR TIHEAT T ¥ 0T 2455, PSAZKF
°H0.16ng/ml; PRILEMF . 20234114 H, PSAIKFHN
0.1ng/ml.

K| 245 H199T c—HYNTC-PSMA[FJSPECT /CT 4,

DFOV 40.5 cm
{TND

2mm 1.375:1 /0.6sp
3FOV 50.0 cm

B2, £3EG, 848, 9 Tc-HYNIC-PSMAfISPECT/CT, #h
[T : A A0 AR A P 0 e 3 X P T e 4 2 R R

W: 2¢

DO https://doi.org/10.17816/0D340815

I PRI 4512

BEZ, 19%. NBEi2Wih “ar 5 Ig ox 18 v 1
4, PSAKFEN4. 5ng/ml” . HRIEAE AR AL TRUS
0 VR BT 3 S R IMR TS 2, IR N & K
WL ko 99"Tc—HYNIC-PSMAFKISPECT/CT: 78 1,
R AR A0 2 A b R O P 2 R AR, R
J15mm® (E3) o FFEWT 1T B, Joikre i i)
XSG AR AT IEAS . R, FECTHE M Nid it B

)FOV 38.0 cm
ITND

2mm 1.375:1 /0.6sp
iFOV 50.0 cm

B3, #3457, 79% . 9Tc-HYNIC-PSMAISPECT/CT: 7%
S 25 AR B AL TR AR T =4 2 — R T 22 A Ab
) A IS 9 X
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B4, EHK, 73%. *"Tc-HYNIC-PSMARISPECT/CT, IEM (o) ANHhFIM (b) « JBUH LA AL A5 Okl
IHEEDCRRITHR e SRR S XA Ja M 5 JR A v SRR i =932 — KT S DX A B I P
TR VE 2 A B AL R

SEN BT TR AS . SRS TSR E5 .
fiRdeE, Gleason 6 (3+3) 7,

20214F1H28H, fECT# M 4T 712514k
FIREANFAR, EAER: 202289 APSAKF
50.2ng/ml, 202341 H14HPSA/KFEA0. Ing/ml.

TEXAMIE R B, FRATTHIG & P AN ) . —
RBNASPSAZKE = R AN, R A e S
1) X A0 F R R A AT B T R A
N %" c~HYNIC-PSMAHJVR A SPECT/CTH AR, A )5
TECTHE I X Iy 0 14 245 9 5 B I i3 AT Ve A
IR IR T IX AN A 8, 25 B B SPECT/CTAR =
(AT RE 3 BB B TR VR 97 2 D I S TR B

I R p 4511 3

BEK, 738 . ANBEEEWA “Fi 5 IR5RE
PRI RUER . A EREBEE RS . PSAKE N
12. Tng/ml” o #5153 T 2 A5G AR UE S %
PRI A 445 9T c—HYNTC-PSMA#JSPECT/CT &
% . SPECT/CTEI R T, WIKALRNE— I
PR R EM, BN 14mm® . FECTEE
T, BT EENEEAT TR RER . ESSIE
2. “HRJE, Gleason 6 (3+3) 7 .

20204E11 H28H, fECTEMH N kAT 7 1201 st
PR AR N o X B e 8 0 34T T & IR IE D]
M. FEEpbE DgiE. SAR (2022411 H28
H) : PSA/KFNO. 13ng/ml, JS7HEIR, 54k
B oN15cm’,

EXAFEEIE, B2 7R N8 TEEEE
PSATF IR AL RRARARAR “ K7 UL AN BT R
Ko TEL W IR A R iU 25 FICT 51 33
AR B Th b ok 7 I e e R, KR B R U 24
Y BB AR AT SE R, AT T R B
AT o I3 Il R B UV 7 SRAF R
I PR 14

BEF, 68% . NFEH 2WA a1 5 iR

i, T3a, ¥ EEIATSIMREMEE. 20134, FEARME
L GURA R e 2 B RN P TR . 520204
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JELAK, PSAKFEHFT#ER” o 9"Tc-HYNIC-PSMA
[FJSPECT/CT & %X Je 1 16 97 Ja PSATH =1 220. 95—
2. 8ng/ml F1E AT ) (&5) o SPECT/CTE 7~
PR TS 1 25 AR TR X AR R A 1 5mme s VE A TECT 5
WURHET . AL “Riy IR, Gleason
6 (3+3) 7 o FEF 2T [ENL & HE TR & R T #E B
TS U 1 70 B BRI 2 ZE SPECT /CT Y LAty b gk 4T
1. 202143 A 11 H, M A S 7 & v &l ik
TR AR IS, BFAEN 175, X REAS
2 (20234E1H23H) B, PSAZKFM0. 05ng/ml .

EIX IR ZE R, F9"Tc~HYNIC-PSMAH
SPECT/CT Fe ¥ BEAT RE BTG ASL o TG A &5 SRAIE S 1 1
SRR R E K. TRACTS S NHR#IT T
T B B UG IT -

I PRI 4515

BHEG, 0%, ANBtizWirh “HigiidE, 200541
2 T2a, IR, Gleason 6 (3+3) 7, 20054 IS
i T CTS| Sl B B U V697, IHE 20174k, PSA

1.2mm 1.375:1 /0.6sp
SFOV 50.0 cm.
25.62

E5., BFEF, 684, 9“mTc-HYNIC-PSMAMISPECT/CT: ik
S 2 A B AL TR0 A AR AT RS S K ST ) R g XA
A AR E X JE AU 43 22 b . AR R B, B
RINE ZARBIRYD, XESERIRY) & AE 2 B )T i 2 BE
Iy ciasti- DAY o]
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Im: 461
DFOVJ37.8 cm
STND

1.2mm 1.375:1 /0.6sp
SFOV50.0 cm
-78.00

E6. =5G, 708, 9Tc-HYNIC-PSMAMISPECT/CT: i
G RAT R R AR R X fE AN RO 1 2R R .
E‘/JWJ‘IJH%EPH‘J%*E*%#ﬁ%z%ﬁ:?_ﬁﬁE@iﬂﬁ%‘ﬁﬁ%ﬁlﬂﬁ}\

KA e (1.94-2.31ng/m1) o ZEHETS SR, *f
% AT TR R, TRUS CTAIRE L IR i fe A6
B, WA RIRRE KA PSARE S % . an
PSAZKF-N2.63ng/ml, MFEAT99Tec—HYNTC-PSMAH]
SPECT/CT (&6) . #4&SPECT/CTEHE 3R A3 15mm? i
SR TS 1 25 Jey S AR SR A, T X R A e ’E?ytki
1&1T$Em/§ﬁ, HHT%)@@JE%’T_L [ﬁﬁ 2 A /\?—
BHIE, MR RIGleasoniEAME A6 (3+3) - 20204E10H
SHIHT TIEFE S IR, PR N2 T . X HEAS: 7 31
8] (20224F12H) , PSAZKFH0. 21ng/ml,

FEIX TG R A ZE A, i 99T c—HYNTC-PSMAFH)
SPECT/CTSEER T A1 51| i g 14 488 1) 375 AGE FIURS i afr B
B URETT -

I v 45116

BHEM, 65%, LW NE IR FIIRIEA . HTPSA
KT E4. 5ng/ml, 7R 6] NEAT T 2500
o A SAFHEIE A ZUEIEYR . 3N H 5 BRIGEAT
T Mﬁﬁﬁﬂ&%ﬁﬂ*ﬁ {5 FH99"Tc~HYNTC-PSMA
HEAT TSPECT/CTAL Y. 45 B B 75 B4 AR 240 43 A5 i

rﬁﬁl%@?%ﬁ%ﬁ(@ﬂ TECTHEMHI AT T HE
MRS ZE HAESE: “JRJE, Gleason 7 (4+3)”

réa @ﬂa%aﬂwwnu%ﬂm Uizﬁﬁﬁrﬁﬁﬁzﬁfﬁﬁf
AT VRIS, SPECT/CT ¥ £ 3845 1) B0 1 i A\ 57 =
THRIRG. %8BI AR A R 5B R AL R AR B
P&, 2020410 H4H, 7ECTH#EHI R, @it AT 155N
XTI IR AT TR AN . AR (20234E1
H) PSA/KF-N0.11ng/m1.

I R 1 7

BHEM, 692, [FPSAFHE 6. 8ng/ml, fEH)E
252 7 2 AT AI RIS . A I X e RS
ZHZEE RN ‘I8, Gleason 6 (3+3) 7
JUR A JEL Aty S50 A7 1) T AR A A A e B R o %Fg
BIRE AR G B A — XA R AR, Kk
AT THRANIR]: T 12T EAAL 2 B30 U R,
RFAA32em?,

00l https://doi.org/10.]
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1.2mm 1.375:1 /0.6sp

B7. H=EM, 652, 9MTc-HYNIC-PSMAXISPECT/CT:
BIRR A L PEX (3 = 2 — 53R A A4 ) ﬁ
TR 1 25 AR Bk

i F99"Tc—HYNIC—-PSMA#3 4T 7 SPECT/CTHG 7 .
g LI R, R A M 2 ) L R e S R I 3R
&, A, B fF FH%Ga-PSMA-113F4T T PET/CT,
DA & 5 51 R kb AR B E R . PET/CT 20 A
WoN, AT AR AR 2 AN RS RO 1 2 ) AR
Rk, XERWE T, MR EA 2 (K8 . Xa‘
AR AT T2 IE, PLELFE AT 51 AR i) 3 A 4k
A (78cm®) , BEJE-F 1251 | AL 3 179 04 fil
P QUARYIP I 30N -

HANFARTF20224:2 H 25 H 76 74 &) i 4 s i3t
1T . BRI T 3T BE B V6 97 1Y R A4 4R F7 A
32cm®. MIHEPET/CTELHE, B IRAR ARG 0
B72cm?, B E—FEN, PSAKFER
0.31ng/ml.

9% H T BB PSAK I Bh A28 4K o

Fir A B8 35 052 52 W PR J 00 R 2 A i 7 A6 2

wig

T 50 B 988 9 e 14 5% A 2 2 RN I R VR T IR
W ) o B2 A o IR JE A R A Y ORGSR

g ad T AT (14-15] . U S W T
% GEFER A, CT. BILRRG) HABEE S

B8, HHM, 694,
WA BT T RO AR, R 22 k1

68Ga—PSMA—11f/JPET/CT: &4 24

7816/0D340815
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_n
E
g 3
-7
B 6
X
< 3
£ ¢
U I
Nop—
nes | AR | 6MBE | WMEE | 2MEE | 2AAE
— 12 1.6 0.8 0.18 0.23 0.21
2 8.4 0.12 0.1 0 0.1 -
3 12 0.4 0.43 0.3 0.2 0.1
4 2.8 0.2 0.3 0.3 0.12 0.05
5 2.81 1.2 0.88 0.68 0.66 0.21
— b 1 0.06 0.16 0.12 0.23 0.1
-_— ] 6,8 0.36 0.33 0.32 0.31

B9, BEATIMRRE R IESUR (PSA) KPS

JR R IR . D, AR T AT 05 2 S
R (1570 ABH TGRS 45 B (5 49%. 24103 HPSAZK
ST ER, NHHTEEER[16] . BEEEEIE T
AR T EIKIERER3MNA[16]. L8207
% GEFEEE. CT. MISLRNG , THEZS
B ARAG, RN RMERAR, (HEEX
RS AL, L5002 W v B Ie vk Al
Jigg (3 5 e e 2 Jk A [ 151771 6

U S 7ESPECT /CT A /BLPET /CT I PSMASZ 44 1 44
B3 N AT AT ARG RS, AT IR AR G i B R
K AN RN B S 1 5 S [18-211

XF AR B R AR R R kR 1 AT S R
J& (Gleason<<7) , WIRMHEEY RIS E R
Ab, WA BRI IR B FR R B
HIEER T PRGN — R, EAUT G,
m H AR E R [22].

S F A% 51 (SPECT. PET) 5 1 7 1 A%
% (CT. MRI) #HZ54A, RIS PSMASZ AR m R ik 1
T BT B AR BRI I R A A A X R
Rk, v DAEEE AT (B 7 AgEdE)
X BH A A 3 AT B ) v AR, AT DAZECT & i) gk
AT A B R RN B 8 TR A T

WENHT TG IERER: . Bk T
PSMASZ AR 4> F if% (99"Tc-HYNIC-PSMA[¥ISPECT/
CTHIBGa-PSMA-11[¥JPET/CT) Sl T Xt & AR i
BYERT SIS (pT1-3NOMORA) AT HE W T K AT
FEBVRYT BRI AT M . A2 TARRR N g o A R AT
1T R B U VR I B AR A AR e AR B R AR PR
LR A TG TR, Ik, A8 e
9 ek PR b AR 00 B RS RT LIRS s st 9 ) RN S e B
BIVETT o NHEE A SR & B AR T 28 B 1K) 4R S P )
B XFH AR S T EERT ERAEERE.

U5 PSMASZ AR FE 71 41 B 92 i 08 400 P w11 sk 28
ML R, ERTFR N WZE A (PET) [IPSMA%Z
R4y T RS LR T N T I R S i . 78 o v fd
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68Ga—PSMA-11. BF-DCFPyL. (piflufolastat F-18)
FI8F-PSMA-1007H#E4TPET/CTHY, AJ{ FH99"Tc—HYN—
IC-PSMA#E4TSPECT/CT, PET/CTHISPECT/CTXPSMA
SZARSAR R S T R 2 R AN, PET/CTHIR
R B S . PR, 24PSMASZ AR SPECT/CT4: 5K
[ Bl P Sk B, HEFFAS FHPET/CT[23-25] . AN, fi#
FH99mTc~HYNIC-PSMA#E4T SPECT/CT ¢ — > BLAJ
FET] DATE 28 B Bt (5 FARE e Jee 70 1 259 f'5 =15
ANESE) e AR ) 43 T A% (261

TE 24 /1A M AL R0 RS Y T 22 1 kR B
TR (SPECT. PET) 5 45ty h b7 1] i%
% (CT. MRI) B9EIn{E H vTAR 48 I 52 AR RF1E
ST A A AR AR AR e k. X6 TP
FERUCHHATY R ) 2 30 B B8 O VR 97 AORS B PE G
NEE[27],

ERAEEREE T, FHENNIYEE T
1/3 (34.8%) , SHEAGIREE DRI .
HoAr K 2915-2043 0 F T4 86 BRI e 01 28 3 T E
ECTH G by 23R AL AR E FICT A . IX
— o 1 357 82 B 18] AN Bk T B S RN I AR
Bow, mEESRANEEMNSRER. T
Wi, mA—MRE . ECTf M FEf . BN
ko PR R RS TR LA
BRATFE 550, HEFEERZ, HEARIE
F 46 FE b SR HE & TAEE 780 o2, A
] LA R I i 0 2% 2] 9 AR X e K HA i . A
M, ERZHEUEG T eI e IR
HEA T EHEMA, FRNEL G, TEAN
2 BRI, CTHLI & SRR, w2 iR
2 3 BB A EE JE AR K D . 7R S — R
T, HRAE8ca-PSMA-11HIPET/CTHHE, W4 340
HEAIRECE TR . EiHRIASL it F AR, &
1B EER] T IX— .

I BE B TR VR T RE S R i Ak Bt v )
S (CF3160Grey) ,  XoF & g 5 A 41 i 41
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2 CEFEIRIE) MRS IR S BRI A
SXPRBERIfER A T (B B GG .

i 99" T¢c-HYNIC-PSMAJSPECT/CT Al
68Ga—PSMA-11IPET/CT X 744 B 71 It = 30 ) %
P (n=5) FIE KM (n=2) FAK X K & & ik
A7 s IR o FE R A, 3 BE S U R T S B R
TN PRI 25Tk U ok 2D (36%; 404/282) o [A] I,
Wb SCRT IR, MR 1 RUR BRI T 6 41 W
ek W OIR S E . AR O 2
D A, SRR B SO T BAZse R,
TIFEARAE “T58 7 ToR, T2 Eisyr e
léﬂ;;‘i%%ﬁ@*%aﬁﬁ, PLRAMRATETT RCR Al 22 4P
I

ERTAE R, A4k e v ¥ 2 FH, PSA
KPFERARME, FEE#>— D TRERES.

XS RERTSUBE A PSMA H55
BB B e T Bk
FATAE M gL T d T VR A PSMASZ AR 4 F 1% 152
A (SPECT/CTFIPET/CT)
o TR A B B AT AN GERD A
wy GOEEESIRED , FRie R
o PP R TR A SE G AR BB 1] L A
Tl FE R D B P . AETASIR B A 1 3N 451
i, £F%FSPECT/CT | 99T c—HYNIC—PSMA I FH
FILHEAT T MRS CZRTAS BB B 45 1
ZHIERD BT X 3N B R E T 2
K A UESE T B8 A7 5
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o BAHRMR S I, HERR X IR A R 5

o RTINS A EE AL I o8 AT K
g, DLURRAR SR 5 S N ARG, 2w R R AR TS
i

o EIE XS SO 0 R A AT N T
Jrtv g B e R, RN IR fR

. fEWRE DTG AR (SPECT/CT. PET/
CT. PET/MRI) #=#| FEATHUR VR EC; #it
TEF I TR 5

o WRIEIE S PSMASZ AR IN KRk %1% (SPECT/
CT. PET/CT) HIEArgs S, X Myegmkbdtir
BEERERE, 48697 SR Al

o TEITFE BTG IT AR, AL TR Y
B E R (EEZIRRFEA T, Sk
G@IGTT T RM, R EERD T36%, F
A A 46%5 T 34. 8%)

R4 IR B, AT R T — PP % JR
U471 Hi g (K PSMAKE Bff U 2 B8 A B B9, - 2L 5
ANIGRSEE (K10 .

RO TAEILALE T, 7E99mTe-HYNIC-PSMA
[ISPECT/CT % TPSMASZAR B SR, M T
JER G B0 8T RS B0 B B VR T B R . 99mT e )
A HAN6 /NI o XRE A TT DA /B i ) X 3 3k
ITIEIR (35— K) SPECT/CTH:#r, HiEHHE
F99mTcTc-HYNIC-PSMAI AR B4k, T H)LF %
By EER ., WA EiF, PSMA-PET AA]fE]
FIX PE R (18FAN68Galr) % #l4 M 110
SYAPAI68 B ) o FRATT LA AR S IR R R AN
TR, BEVIR A (K24, 1 Hik

A5 PR\ TA R X Bl 5 B8 384T PMC AR 130 B0 8 PR S AR T R B

TR M FIPSAZK T
WHARAER TRUS. 355701 5 s LR 1A%
IS SRCTH 4
| PREE A /T 5 s |
Y
68Ga—PSMA-11FPET/CT
®nTc—-HYNIC-PSMAFSPECT/CT
+ W R IR %
Y
S /MR 1] PR3 [ 36 A
R HEPSMA 7Y F il 15 B8 25 Re g 4 e o7

HAHZEIGUE . GleasontEgyr R4 A
(pTNMD XSG 2H 531

v
R B K 4
pT3-4NO-1MO-13
v
LDRIE £ 125 MRS AN ] Bl 5 et i T ik
WA AE i

B/ P BE R A
pT1-2NOMOZH

v
DR BE B IR 2 v
1557*5/25
5 1 00 5 9 R R
HIELLT R

9T c—~HYNIC-PSMAf¥JSPECT/CT

558Ga-PSMA-11¥PET/CT

B} SF-PSMA- 1* 007ffJPET/CT

DRI PSMAXF 7 2. BE 25 K 3

v
AV 1 R A PSAZK S
£3-61 H
v
W SRPSAZKF#EIZ0. 2ng/ml
68Ga—PSMA-11¢jPET/CT
FH T Mogg 52 i 30 J 2

B10, k3% 5 AT AR B0 o B R (Y B0, T R R A PSMASZ A 43 1 AR L T IORE I . PSMA——TTT %71
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OnbIT NpUMEHeHUss MOGUNbLHOrO KOMNbIOTEPHOro
ToMorpada B pesepBHOM rocnutasnse Ans JieYyeHUs
NnaLueHToB C HOBOM KOPOHaBUPYCHOMU MHpeKLUUeH
CoviD-19

H.0. Kynpssues', A.B. Metpsitkun', E.C. Axmap', ®.A. Kucenes', B.B. Bypaluos',
A.H. Myxoptosa', U.B. Conparos', A.C. Likona?

! Hay4HO-NpaKTMYECKWIA KIMHUYECKMA LIEHTP AMArHOCTUKN W TENIEMEANLIMHCKIX TeXHomorui, Mockea, Poceuitckas ®epepaums;
2 [opopcKas KiMHnuecKas GonbHuua N 67 umenn J1.A. Bopoxo6osa, Mocksa, Poccuiickas Qepnepaums

AHHOTALIUA

MaHoemmus HoBOM KopoHaBupycHoi MHbekumn COVID-19 Bpocuna BbI30B cUCTeMaM 3[paBOOXPAHEHMs MPaKTUYECKW BCeX
cTpaH Mupa. 0T opraHu3aTopoB 3[paBooxpaHeHust TpeboBanock NpuUHATUE onepaTuBHbIX U 3DdEKTUBHBIX peLueHuii ans obe-
CneyeHmns BbICOKOr0 KauyecTBa OKa3aHUs MeMLMHCKOW NOMOLLM B HOBbIX ycoBusiX. [loTpebHocTb B opMUpoBaHUM peseps-
HOro KoeyHoro QoHAa Npu NaHaeMum bbina 0bycoBeHa BbICOKOW Harpy3KoM Ha ropoackue b6onbHWLbl B MockBe, B CBA3M
C YeM B HENpOQUNBbHBIX COOPYKEHUSX (ef0Bble apeHbl, TOProBble LEHTPbI, BbICTABOYHbIE NABUNbOHBI) ObIM OpraHN30BaHbI
BpEMEHHbIe pe3epBHble rocnuTanu s nedveHns nauuentos ¢ COVID-19. 3to noTpeboBano noucka peLuenuin ansa obecneye-
HWsl He0bX0AMMOr0 YPOBHS AWUArHOCTUKM W JIeYeHUs, COOTBETCTBYIOLLEro NPodmibHOMY MeAULMHCKOMY YupexxaeHuio. C yue-
TOM TEXHUYECKUX W BPEMEHHbIX OFPaHNYEHWH, CBA3aAHHbIX C YCTAHOBKOW CTaLMOHApHOro KOMMbOTEpPHOro ToMorpada, ofHUM
W3 peLueHuii bbina ycTaHoBKa MOBUBHOO KOMMbIOTEPHOTO ToMorpada.

Llenbto paboTbl 660 NOAENMUTECA OMBITOM MCMONb30BaHUA MOBKUBHOrO KOMMbIOTEPHOTO TOMorpada B YCIOBUSX BPEMEHHOMO
pe3epBHOI0 rocnuTans Ans NieYeHus naumMeHToB ¢ KopoHaBupycHoi nHdekumeir COVID-19. B pabote npefcTtasneHa nHpop-
MaLus 0 XapaKTepUCTUKax MOBUNBHOTO KOMMbIOTEPHOrO TOMOrpad)a; 0TMeYeHbI ero NPEMMYLLLECTBA U HEAOCTATKK; NPeACTaB-
JIeH BapUaHT MNIaHUPOBKM anmnapaTHOM, NyfbTOBOW KOMHAT U BapuaHT pasMeLLieHns ToMorpada; npeAcTaseHbl pesynbTarhbl
A03MMETPUYECKMX UCCNEA0BaHUA; faHa KIIMHMYECKas OLeHKa NPUMEHUMOCTH NoJ0BHOro TMNa AMarHoCTUYECKUX YCTPOMCTB.

KntoueBble cnoBa: MobuibHbIA KOMMbIOTEPHBIA TOMOrpad; NaHAeMuUs KopoHaBupycHon uHdekuuu; COVID-19; otaeneHne
Ny4eBOil ANArHOCTUKM.
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Using a mobile computer tomography scanner
in a field hospital setting to manage patients
with COVID-19

Nikita D. Kudryavtsev', Alexey V. Petraikin', Ekaterina S. Akhmad', Fyodor A. Kiselev',
Vyacheslav V. Burashov', Anna N. Mukhortova', Illya V. Soldatov', Andrey S. Shkoda?

! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation;
Z City Clinical Hospital No. 67 named after L.A. Vorokhobov, Moscow, Russian Federation

ABSTRACT

The global outbreak of COVID-19 has posed unprecedented challenges to healthcare systems worldwide. Healthcare
administrators had to make quick and effective decisions to ensure high quality of medical care standards in new conditions.
The need to form a reserve bed fund during the pandemic was due to the high load on city hospitals in Moscow. Due to this fact,
temporary reserved hospitals for COVID-19 patients were organized in non-core facilities, such as ice arenas, shopping malls,
and exhibition pavilions. This urgency prompted a search for solutions that could provide the necessary level of diagnosis and
treatment appropriate to specialized medical facility. Given the technical and time constraints associated with the installation of
a fixed computer tomographic scanner, the deployment of mobile computer tomographic scanners emerged as a viable option.
The study aims to share insights gained from using a mobile computer tomographic scanner within a temporary backup
hospital setting to treating patients with COVID-19 coronavirus infection. The paper discusses the features, advantages, and
disadvantages of mobile computer tomography. It also presents hardware and control room layouts, along with the placement
options for the computer tomography device. The research includes the results of dosimetry studies and provides a clinical
assessment of the applicability of this type of diagnostic devices.

Keywords: computer tomographic scanner; COVID-19 pandemics; radiology departments.
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CucteMa MeHe)KMEHTa Ka4ecTBa:
WHCTPYMEHT Pa3BUTUA OpraHM3aLum
WNU AONOJIHUTEIbHAA HarpysKa?

C.10. 3atoHukoBckun, C.A. KoHosanos, B.B. 3unyenko, [.E. LLaposa,
E.C. Axmap, A.B. BnagsuMupckun

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM U TeNleMeAULMHCKUX TexHonoruii, MockBa, Poccuiickas Qepepauus

AHHOTALMA

CucTeMa MeHe[XKMeHTa KayecTBa NpefiCcTaBisieT COb0i 0CHOBHYIO CUCTEMY YNIpaBieHNs OpraHu3aumeit, KoTopasi HanpasJieHa
Ha obecreyeHue rnaBHOro CBOICTBA BbIMYCKaeMoi NpoAyKLUMM — KayecTsa. OCHOBY MoAAEpIKKM KayecTBa Ha NpoM3BOACTBE
BbINOJHAET CUCTEMA MeHe[XXMeHTa KauyecTBa C NaBHOM Liefblo — BbiTb FOTOBBIMM K YA0BETBOPEHUIO MEHSIOLLENCS MOo-
TpebUTeNbCKOI LIEHHOCTH, a TaKKe BCErfa yuuTbiBaTb Y/AOBNETBOPEHHOCTb CaMUX NoTpebuteneil. [oBops o Mpou3BoAcTBe
MELMULIMHCKUX U3LENNA, CUCTEMY MEHEe[XXMEHTa KayecTBa B AaHHOM OTPAc/M MOXHO OMpeAeNuTb KaK OpraHU3aLMOHHYi0
CTPYKTYpY, e€ (yHKLMKM, NpoLeaypbl, NPOLECChl U Pecypcbl, He0OX0AMMbIe [/ PYKOBOACTBA W YNpPaBEHUSI OTHOCUTESbHO
KauecTBa MeAULMHCKOMN NPOAYKLMM.

B cTaTbe oTpaxkeHbl MPUHLMMbI CUCTEMBI MEHEAXKMEHTA KayecTBa W npouecchl yrpaenexns. OCHOBHOE BHUMaHWe YAEeNeHo
0C0BEHHOCTAM CUCTEMbI MEHEPKMEHTA KauecTBa MeaULMHCKUX U3JIeNUi, B TOM YUCTIE 0COBEHHOCTAM CUCTEMbI MEHEIKMEH-
Ta KayecTBa NPorpaMMHOro obecrneyeHus, ABNSAIOLIET0 MeAULMHCKUM n3aenmeM. OTMeuyeHbl YCIoBUSA, NpU KOTOPbIX cUCTe-
Ma MeHe[)KMEeHTa KauyecTBa CTAHOBUTCA MHCTPYMEHTOM [1sl 06ecreyeHns yYCTOMYMBOrO pasBUTUA OpraHM3aumu U He npea-
CTaBAETCS LOMOSHUTENbHOM Harpy3Koid, He UMeloLLel HeobxoauMocTu. MpeAcTaBreHbl pe3ynbTaTbl 0Npoca OpraHuU3aLmii,
BbIMYCKAMLLMX MeAULMHCKUE NPOTpaMMHbIE W3NS, CBA3aHHbIE C OMbITOM BHELPEHUS CUCTEMbl MEHeXKMEHTa KauecTsa,
a TaK)Ke rOTOBHOCTU K M3MEHEHWUSIM B OpraHu3aLuu.

KnioueBble cyioBa: ccTEMa MeHeKMeHTa KaueCTBa; MeAULIMHCKOE U3AENNE; nporpaMMmHoe obecneyeHue; MCKYCCTBEHHbIVI
MHTEJITEKT.

Kak uutnpoBartb:
3atoHukosckmi C.10., Konosanos C.A., 3uHuenko B.B., Laposa [1.E., Axmag E.C.,, Bnagsvmupckumin A.B. CucteMa MeHe[KMeHTa KauecTBa: MHCTPYMEHT pas-
BUTMS OPraHu3aLmv Wim fononHuTensHas Harpyska? // Digital Diagnostics. 2023. 7. 4, N° 3. C. 439-447. DOI: https://doi.org/10.17816/DD514629
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Quality management system:
A tool for the development of the organization
or an additional burden?

Sergey Yu. Zayunchkovsky, Sergey A. Konovalov, Viktoria V. Zinchenko,
Daria E. Sharova, Ekaterina S. Akhmad, Anton V. Vladzymyrskyy

Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

ABSTRACT

A quality management system constitutes one of the organization’s management systems that provides for the selection of a
set of processes in the organization’s activities designed to ensure the stable quality of products and services provided.

The growth of global industrial production has underscored the need for the creation of such production and management
systems. These systems are designed to ensure that enterprises remains prepared to meet the constantly changing consumer
value of manufactured products inaccordance with consumer requirements, as well as the satisfaction of consumers themselves.
As aresult, attention began to focus on the production processes implemented within the organization when creating products.
Regarding the production of medical devices, a quality management system can be defined as an organizational structure
encompassing its functions, procedures, processes, and resources necessary for the coordinated direction and management
of a manufacturing organization with respect to the quality of medical products.

The article reflects the principles of the quality management system and management processes. Noteworthy emphasis is
placed on the features of quality management systems for medical devices, including the features of the quality management
system for software that is a medical device. Furthermore, the conditions under which the quality management system
becomes a tool for ensuring the sustainable development of the organization are noted.

Keywords: quality management system; medical device; software; artificial intelligence.
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Owubka B cTatbe «CpaBHeHUe U3MepeHUs NIMHEUHOro
pasMepa U 06béMa IEro4HbIX 04aroB N0 AaHHbIM
CKPMHUHIa paKa NérkuMx ¢ noMoLLblo HU3KOA03HOM

KOMMNbIOTEpPHOU TOMOrpapumn»
(doi: 10.17816/DD117481)

M.M. Cyuunosa', U.A. Bnoxun', 0.0. Anewmna?, B.A. Tombonesckuit®, P.B. PeluetHnkos',
B.10. Bocun', 0.B. Omensnckas', A.B. Bnagaumupckuin®*

! Hay4HO-NPaKTUYECKNIA KIMHUYECKUIA LLEHTP AMAarHOCTUKM 1 TeNeMeMUMHCKIX TexHonormii, Mocksa, Poccuiickas ®epepauns;

2 TocynapcTBeHHan KMHnyeckan 6onbHuua Ne 13, Mocksa, Poccuiickas Qenepauns;

3 MHCTUTYT MCKyCCTBEHHOrO MHTENNeKTa, Mockea, Poccuiickas Deaepaums;

“ Nep.blit MOCKOBCKMI roCYAAPCTBEHHLIA MeAMUMHCKII yHuBepcuTeT uMenn U.M. CeyeroBa (CedeHoBckuit YiusepeuteT), Mocksa,
Poccuitckas ®epepaums

B cTatbe «CpaBHeHWe 13MepeHus IMHENHOTO pa3Mepa 1 06bEMA NIETOYHBIX 04aroB N0 AAHHBIM CKPUHWMHIA paKa NErKMX ¢ no-
MOLLbI0 HU3KOJ,03HOW KOMMbOTEPHOM ToMorpadum», onybnukosakHoi B T. 4, N2 1 xypHana Digital Diagnostics 3a 2023 rog
(doi: 10.17816/DD117481 ), bbina nonywueHa ownbKa B YKa3aHUM UCTOMHUKA GUHAHCUPOBAHUSA NPOBELEHHOMO UCCE0BaHMS.
Mo npocbbe aBTOPCKOro KONNEKTMBA OLWIMOKA B YKa3aHWMM UCTOYHWKA (MHaHCUPOBaHMA bbina ycTpaHeHa, CXOAHas Bepcus
ony6nMKoBaHHOM CTaTbW 3aMeHeHa U3[,aTeNbCTBOM Ha MUCTpaBlieHHylo, MHbopMaLms Ha caiiTe Take bbina CKOppeKTMpoBaHa.
BepHblii TeKcT pasgena 06 ucTo4HMKax MHaHCMpOBaHWSA NPOBEAEHHOrO UccnefoBaHus: [laHHas cTaTbsl NOArOTOBNEHA aB-
TOPCKMM KOJIIEKTUBOM B paMKax Hay4HO-uccienoBaTtesbekoit pabotel (N2 EFMUCY: 123031400009-1) B cooteTcTBuMM C [pu-
Ka3oM [lenapTameHTa 3apaBooxpaHenuns ropoga Mocksbl o1 21.12.2022 r. N2 1196.

ABTOpbI ¥ M3paTeNb NPUHOCAT U3BMHEHWUS YMTATENAM 3a AONYLUEHHYH OLIMOKY M BbIPaXaloT YBEPEHHOCTb B TOM, YTO 3Ta
OWKbKa He MOrna CyLLEeCTBEHHO MOBAMATb Ha BOCMPUATME M MHTEPMPETALMI0 Pe3ynbTaToB MCCEeA0BaHMS, OMUCHIBAEMOrO
B TEKCTe NPOU3BEAEHMS.

KntoueBble cnoBa: ownbka, erratum, corrigendum, KoMnblOTEpHas TOMOrpadus; CKPUHUHE paKa NErKOro; IEroYHbIe Y3bl.
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Erratum in “Volumetry versus linear diameter lung
nodule measurement: an ultra-low-dose computed
tomography lung cancer screening study”

(doi: 10.17816/DD117481)

Maria M. Suchilova', lvan A. Blokhin', Olga 0. Aleshina?, Victor A. Gombolevskiy?,
Roman V. Reshetnikov', Viktor Yu. Bosin', Olga V. Omelyanskaya', Anton V. Vladzymyrskyy' *

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

Z City Clinical Hospital No 13, Moscow, Russian Federation;

% Artificial Intelligence Research Institute, Moscow, Russian Federation;

“ The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russian Federation

In the article "Volumetry versus linear diameter lung nodule measurement: an ultra-low-dose computed tomography lung
cancer screening study" published in Digital Diagnostics journal Volume 4 Issue 1in 2023 (doi: 10.17816/DD117481) contained
an error in the paragraph with data of funding sources for the study.

At the request of the authors’ team, the error was eliminated, the original version of the published article and the information
on the journal's site was replaced with the corrected one.

Correct text of the changed: This paper was prepared by a group of authors as part of the research work (USIS No. 123031400009-1)
in accordance with the Order issued by the Moscow Health Care Department No. 1196 dated December 21, 2022.

The authors and the publisher apologize to readers for the published error and express their confidence that this mistake could
not significantly affect the perception and interpretation of the results of the study described in the text of the article.

Keywords: erratum; tomography X-Ray compute; early detection of cancer; lung neoplasms.
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