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CapxoneHml: COBpeMeHHbie nNoaXoAbl ket
K pelleHUul0 AUarHoCTuyeCcKux 3apay
A.K. CMopukoBa, A.B. MNetpsikuH, [.C. CeMeHos, [I.E. Llaposa

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

AHHOTALUNA

CapKoneHusi ABNSIETCA OTHOCUTENIBHO HOBLIM AMArHO30M AN MeAMLMHCKOW CTaTUCTUKM M CUCTEMbI 34PaBO0XPaHeHus,
1 TEM He MeHee MPeaCcTaBNifeT couManbHoe M 3KOHOMMYECKoe Dpemst NS CUCTEMbI 3[PaBOOXPaHEHUS U3-3a DOMbLLIOMO Ko-
NMYeCTBa BO3MOXHBIX HEBMAronpuATHbIX UCXOA0B, TaKUX KaK MOBbILIEHWE PUCKA NafeHun, QU3KMYecKas WHBanMAM3aums,
yBeNMyeHWe BpeMeHM npebbiBaHWsA B CTaLMOHape U YBESIMYEHUE CMEPTHOCTM.

HecMoTpsa Ha To, 4TO y3KOCMELManU3upoBaHHOr0 MeAMKAMEHTO3HOMO JIEYEHNS A CapKOMEHUM He CyLLecTBYeT, Mpo-
(GuMnaKT1Ka 1 CBOEBPEMEHHOE HeMeAMKaMeHTO3HOe NieYeHUe NOMOTYT CHU3UTb PUCK NOTeHUMabHbLIX HebAaronpuATHLIX Mo-
CNneCTBUMN.

[N ycTaHOBKU AMarHosa capKoneHuu HeobxoaMMo NOATBEPIKAEHWE CHUMEHUS HE TOSIbKO MbILLEYHOM CUAbl, HO U Mbl-
LLEYHO Macchl. MHCTpyMeHTanbHas AMarHoCTMKa BKIIlOYaeT B cebs Takme MeTOfbl, KaK [ABYX3HepreTUyecKas peHTreHoBCKas
abcopbuuomeTpus u bruoumnesaHcoMeTpus. [loNoIHEHMEM K 3TUM MeTOZ,aM MOTYT ObITb anroOpUTMbI UCKYCCTBEHHOMO UHTENT-
NeKTa 411 aBTOMaTUHECKON CErMEHTaLMM MbILLEYHO 1 XMPOBOI TKAHW Ha KOMMbIOTEPHO-TOMOTPaMIECKMX M MAarHUTHO-pe-
30HAHCHBIX M300paXeHMAX C NOCNeAYILIMM PacHETOM CKeNleTHO-MBILLEYHOro MHAEKea Ha ypoBHe L3 no3BoHKa. Takoe npo-
rpamMMHoe obecneyeHune Npu ero UCMob30BaHUK B CTPYKTYpaX, NoaobHbIx EAMHOMY paanonoryeckoMy MHGOPMaLMOHHOMY
cepaucy EanHOM MeaMUMHCKO MHDOPMALIMOHHO-aHaNIUTUYECKON cUCTEMbI . MOCKBbI, OTKPbIBAeT BO3MOXKHOCTW ANs onnop-
TYHUCTUYECKOTO CKPUHUHTA. TeM He MeHee 00LLenpPU3HAHHBIX KONMYECTBEHHBIX 3HAYEHWN L3 CKeNeTHO-MbILLEYHOr0 UHAEKCA
LNS KOMMbIOTEPHO-TOMOTPapUYeCKOi U MarHUTHO-PE30HAHCHON AMArHOCTUKM CapKOMEHUU MOKa He CyLLeCTBYeT, HeCMOTpS
Ha NpU3HaHWe LaHHBLIX MeTOAMK 30J10TbIM CTaHAApTOM EBponencKol paboyei rpynnoi no CapKomneHUn y MOMKMAbIX JII0LEN.
B mononHeHue K aToMy cyuiecTyeT npobneMa yHUPUKaLMM TEPMUHA «CKENETHO-MbILLEYHBIA UHAEKC».

Mpu peLLeHnn yKa3aHHbIX MPo6IeM C MOMOLLBIO Aa/bHEALUMX NOMYNALUMOHHBIX UCCeA0BaHWUI CTaHET BO3MOXHBIM NOJTy-
YeHMe HOBOW METOLMKW MHCTPYMEHTANbHOW AMArHOCTUKM CapKOMEHWM C NOCNEAYILMM e€ NMPUMEHEHUEM LIl CKPUHWHIA
[AHHOT0 NaTONOrMYECKOro COCTOSHUS.

KnioueBble cnosa: CapKoneHus; CTap4yeCKana aCTeHus; MCKYCCTBEHHbIﬁ UHTEJIIEKT, OI'II'IOpTYHVICTVI‘-IECKMVI CKPUHWUHT.
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Sarcopenia: modern approaches
to solving diagnosis problems

Anastasia K. Smorchkova, Alexey V. Petraikin, Dmitry S. Semenov, Daria E. Sharova

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

ABSTRACT

Although sarcopenia is a relatively new diagnosis for medical statistics and the healthcare system, it represents a social
and economic burden on the healthcare due to the large number of possible adverse outcomes such as increased risk of
falls, physical disability, longer hospital stays, and increased mortality. No specialized medical treatment is available for
sarcopenia; however, prevention and timely nonpharmacological treatment can reduce the risk of potential adverse effects.
To establish the diagnosis of sarcopenia, it is necessary to confirm the decrease in not only muscle strength but also muscle
mass. Instrumental diagnostics includes methods such as dual-energy X-ray absorptiometry and bioimpedance analysis. These
methods can be supplemented by artificial intelligence algorithms for the automatic segmentation of muscle and fat tissue on
computed tomography and magnetic resonance images, followed by calculation of the skeletal muscle index at the level of the
L3 vertebra (L3SMI). Such software, when used in systems such as the Unified Radiological Information Service of the Unified
Medical Information and Analytical System of Moscow, opens up opportunities for opportunistic screening. However, despite
the recognition of CT and MRl as the “gold standard” by the European Working Group on Sarcopenia in Older People, there are no
generally accepted L3SMI cut-off values for CT and MR diagnostics of sarcopenia. Furthermore, there is the problem of unifying
the term “skeletal muscle index.” If these problems could be solved through further population studies, it will be possible to
obtain a new method for the instrumental diagnosis of sarcopenia with its subsequent use for opportunistic screening.

Keywords: sarcopenia; frailty; artificial intelligence; mass screening.
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HAYYHEIE OB30PHI

BBEJEHUE

B HacTosLee Bpems BCE bonbLue BHUMaHUA yaenseTcs cu-
CTEMHbIM 3a60/1€BaHNAM U COCTOSHUAM, CBA3aHHBIM C 0OLLIMM
M3MEeHEeHMEM COCTaBa TeNla YeNIoBeKa, B TOM YKCTe BCIIEACTBME
cTapeHus HaceneHus. OHOM U3 TakuX HO30M0TWI ABNSETCS
CcapKomeHus (sarcopenia, OT Fpey. sarx — MbilYbl, NIOM.,
penia — Hexeamka). 310 3aboneBaHWe BXOAUT B CUHAPOM
CTapyeCKOM acTeHUM, UK «xpynKocTu» (Frailty-cuHapom).

lMepBoe paboyee onpepeneHne capkoneHuu bbino ony-
6nmkoBaHo B 2010 r.; KoL CapKOMeHWM, OMnpepeNéHHbIN
B 2016 r. pna MKB-10, coxpaHsetca B MKB-11. Takum 06-
pa30oM, 3TO OTHOCUTENbHO HOBbIM AMarHo3 1 Me AULIMHCKO
CTaTUCTUKM W CUCTEMbI 34PaBOOXPAHEHUS.

CapKoneHuss — nporpeccupylolLiee reHepanm3oBaHHoOe
3aboneBaHue CKENETHOM MYCKYNaTypbl, acCOLMMPOBAHHOE
C NOBbILUEHWUEM pUCKA HEONAronpUATHBIX UCXOA0B, BKIIOYas
nafeHus,, NepenoMbl, GU3NHECKYI0 MHBANIMAM3ALIMIO U CMEpPT-
HocTb [1]. Mop, TEPMUHOM «CapKoMeHUs» B repuaTpun nog-
pa3yMeBaloT NepBUYHYI0 CapKOMEHUI0 — COCTOSIHWE, XapaK-
Tepu3yeMoe NpOorpeccupyloLLEN reHepann3oBaHHoON NoTepeii
CUJTbI, MacChl U QYHKLMM CKENETHBIX MbILLL, BCIEACTBME CTa-
peHus be3 apyrux npuymH [2].

CapKoneHus BieveT 3a c060i MHOKECTBO OTPULIATENbHBIX
MOCNeACTBUW U UCXOL0B, a TaKKe HeBNAronpuUATHLIX BO3AEN-
CTBWM Ha OpraHM3M, TaKMX KaK yBENMYeHUe PUCKa NafeHun
W, KaK cnepcreume, nepenomoB [3], dusmudeckas uHBanuau-
3aumsn [4]. CapKoneHus cBfi3aHa TakXe C [JIUTENbHOCTbIO
rocnutanusaumii u bonee TAKENBIMU UCXOLAMM NPU MHOTUX
3abonesaHusx [5].

YuuTbiBas noTeHuManbHoe bpeMs Ans SKOHOMUKU U 3pa-
BOOXPaHEHUS,, aKTyasnbHbl CBOEBPEMEHHAs LUarHOCTMKA cap-
KOMeHnn 1 NpodunaKkTKa eé nocneacTeuil.

Uenbto Hawero 0b3opa sBNAETCA OLEHKA peasibHOM 3Ha-
UMMOCTM CapKoMeHWW B MaclTabax KpynmHoro Meranosuca
(MockBa), a TakKe onpefeneHue nyTeit oNTUMU3aLUK guar-
HOCTUKM [aHHOTO COCTOSHMS.

CAPKOMEHUA:
MNyTHU ONTUMU3ALUU OUATHOCTUKIA
MATOJIOrMYECKOI0 COCTOAHUA

Inupemuonorus

MepBMYHan CapKOMEHUS acCOLMMUPOBAHA CO CTapeHUeM,
no3ToMy eii Haubonee MoJBepXeHbl NaLMeHTbl MOXWU0-
ro Bospacta. B nutepatype cyliecTBylT AaHHble 0 Hadane
yTpathl GYHKLMM MbILLEYHOI TKaHM yxke ¢ 50 neT [6], oaHaKo
B K/IMHUYECKOM KOHTEKCTE NPUHATO paccMaTpuBaTh BO3pacT-
Hble rpynnbl oT 60 neT U cTapLue.
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Mo maHHbIM pspa o63opoB [7, 8], pacnpocTpaHEHHOCTb
capKoneHuu B 0bLen nonynauum coctaenset 10% (kutenu
ctapwe 60 ner). lloMUMO NONOBOI NPUHALNEKHOCTA U OT-
HOLUEHMSA K ONpeneniéHHON CcouManbHOW rpynne [camocTo-
ATENbHO MpOoXMBaloLWMe noxunble (community-dwelling);
KOHTUHTEHT AOMOB MpecTapesibiX U Creunann3MpoBaHHbIX
KJIMHUK], pa3nnuns B pacnpoCTPaHEHHOCTM 3aBUCST OT Me-
TOAQ AMArHOCTUKM AaHHOTO COCTOSAHMS: TecTbl, buouMne-
AaAHCOMEeTpUs, [BYX3HepreTUUecKas peHTreHoBcKas ab-
COpPLMOMETPUS, KOMMbIOTEPHAsA W MarHUTHO-Pe30HaHCHas
TOMorpagus.

B Poccum anupemuonoryeckue uccnefoBaHus C Kpyn-
HOI BbIDOPKOW Ha MOMEHT HanWcaHWs AaHHOMW CTaTby He Npo-
Boaunuck. Mimeetcs pabota [9] ¢ Bbibopkoit u3 230 ambyna-
TOPHBIX MALMEHTOB CTapLue 65 NeT, rae pacnpocTpaHEHHOCTb
capKoneHuu oueHnBaetca B 30% no Kputepuam EBponetickoii
pabouyeii rpynnbl N0 CApPKOMEHUM Y MOXWUMbIX JOLEN
(European Working Group on Sarcopenia in Older People,
EWGSOP) n MexpayHapogHoi paboyeid rpynnbl N0 CapKo-
neHun (International Working Group on Sarcopenia, IWGS),
4YTO He COrnacyeTcs C AaHHbIMM BbILLENPUBELEHHBIX 0630pOB.
B03MOXKHbIMM NPUYMHAMM PACXOXKAEHUI MOTYT ObITb Mablid
pa3mep BbIbOpKM 1 e€ HecbanaHcupoBaHHOCTL (95,6% xeH-
LLMH), NO3TOMY AaHHble TPEDYHOT YTOUHEHMS.

BnusHue CapKoneHuu Ha Ka4yeCTBO XXU3HU
U CUCTEMY 3ApaBOOXpaHeHUs!

CapKoneHus CyLIeCTBEHHO CHUXAeT KauecTBO MMU3HM,
NMPUBOAA K BbIHYXAEHHOMY OTpPaHUYeHnI0 BU3NYECKMX Ha-
rpy3ok [10], uto ewwé bonee ycyrybnseT nonoxeHne naumeH-
T1a. OTpuuatentHoe BMsHWE HabmoAaeTCA KaK B 34,0pOBOW,
TaK M CTpajaloLien OT OCTPbIX, XPOHUYECKUX WU OHKOMOTM-
yeckux 3abonesanui nonynauum [11, 12]. Kauectso u3Hu
MaLMEeHTOB OLIEHWBAETCS C MOMOLLbHO OMPOCHUKOB 0bLero
HasHaueHust Short Form-36 (SF-36)' u EuroQoL (EQ-5D)?,
a TaKXkKe C NoMoLLbI0 IPHEKTUBHOTO CreLuanu3upoBaHHOro
onpochuka SarQoL (Sarcopenia and Quality of Life) [13-16],
JOCTYMHOrO Ha pycckoM a3bike [17]. Tpy oueHKe KavecTsa
YKU3HU N0 3TMM OMPOCHUKAM UCTONb3yeTcs cTobannbHas cu-
cteMa. B SF-36 npeacrtaeneHa wkana 3Hadvenuii ot 0 go 100,
roe 0 cootBetcTByeT xyawemy, a 100 — nyyiweMy KauecTsy
#u3nu. B EQ-5D duHanbHbIA pesynbTaT Takke NpeacTaBlieH
cTobanNbHOM LWKanok, Ho 0 CoOTBETCTBYET CaMOMy XyALLEMY,
a 100 — HaunyyweMy COCTOSHUK 3[0POBBS.

MoMUMO CHIKEHUS KauyecTBa }U3HW, capKoneHus oby-
CIIOB/IMBAET CYLLECTBEHHbIE 3KOHOMUYECKME 3aTpaThl ANs CU-
CTeMbl 3apaBooxpaHeHus. CyLLecTByOT UCCNeA0BaHNS, ONK-
CbIBAIOLLME AEHEKHbIE 3aTpaThl Ha NaLMEHTOB C CapKONeHMell
1 6e3 Heé (MeaMaHa 0BLMX pacxofoB Ha rocnUTaNMU3aLMIo,
CpedHue pacxoibl 30paBoOXpaHeHMs Ha YenoBeKa 3a 3 Mec,

! 36-Item Short Form Survey Instrument (SF-36) [3nexTpoHHbiit pecypcl. Pexum goctyna: hitps://www.rand.org/health-care/surveys_tools/mos/36-

item-short-form/survey-instrument.html. [lata obpatienus: 06.06.2022.

2 EuroQol Research Foundation. EQ-5D-5L User Guide, 2019 [3nexTpoHHbIit pecypcl. Pexum poctyna: https://euroqol.org/publications/user-guides/.

[lata obpawwenus: 06.06.2022.
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pacxofbl Ha NOCTONEPALMOHHbIE MEPOMPUATUSA B TeYeHue
90 pHeit). B yacTHbIX Cilyyasx yBenMueHMe 3aTpar Ha CyM-
MapHble TOCMMTaNM3auMoHHble pacxodbl 4SS NaLuUeHTOB
C CapKOMeHM1el MOXeT COCTaBNATL B cpeaHeM Ao $14,322 Ha
yenoseka [18]. HeobxoanMMo uMeTb B BUAY, 4TO MMeLOLLMECS
UCCNeA0BaHUA B OCHOBHOM paccMaTpuBalOT pacxofbl, CBS-
3aHHble C rocnuTanu3aLmeii AnA BbINONHEHWS XUPYPru4eCKUx
BMeLUaTeNbCTB (HanpyUMep, OHKOXUPYPrus), UCMONb3YIOT pas-
Hble CNoCcobbl AMArHOCTUKY, a TaKKe He UMEKT YHUbULMpO-
BaHHbIX MOTPaHUYHBIX 3HAYEHWI AN NOATBEPXKAEHUS Apar-
Ho3a capkoneHuu [19]. [na Gonee TOYHOM OLEHKM 0BLLUMX
3aTpaT CUCTEMbI 3[paBOOXPaHEHNS Ha MaUMEHTOB C CapKo-
neHven HeobXxoAMMbI fanbHellne UCCNeA0BaHNS C UCTIONb-
30BaHVeM bonee ofHOPOAHOI BbIOOPKY, a TaKKe AOMOSHe-
HWEM 33 CYET MHBIX KIIMHUYECKMX CLieHapueB (B 0cobeHHOCTH
aHann3 pacxof0B B aMbynaTOpPHOM 3BEHE).

Jleyenue CapKoneHuu

B HacToswee BpeMs He cylecTByeT yHUULMPOBAHHOTO
M y3KOCMeUMUYECKOro NOAX0AA K JIeYEHMI0 CapKOMEHWM.
TeM He MeHee NoHWMaHWe natodu3uonorum npouecca no-
3BONSAET NofbMpaTh BO3MOXHbIE BapuaHTbl Tepaniuu. Cyuue-
CTBYHOT HEMEAUKAMEHTO3HbIE U MEMKAMEHTO3HbIE COCODBI
neyeHus capkoneHuun. Cpeaun HeMeIMKaMEHTO3HbIX METOAOB
Hanbonee 3h@EKTMBHBIMM ABNAIOTCA QU3MYECKME YNpaX-
HeHus, B ocobeHHocTH cunosole [20]. B HacToswee Bpems
OHM ABNAIOTCA Haubonee IKOHOMUYECKN JOCTYMHBIM CMOCO-
BoM He TONBKO AONTOBPEMEHHOW NpOdUNAKTUKK capKone-
HWM, HO W MOLAEPHKW U ynydlleHus obLuero Gpuanyeckoro
3n0poBbA [21]. [Ins yny4weHns u 3akpenneHus Habopa Mbl-
LIEYHON Macchl U CUAbl MCMONb3YHTCA NULLEBbIE A06aBKY,
TaKMe KaK MpOoTeWHbl (B TOM YMC/E CbIBOPOTOYHBLIE), aHTU-
OKCWOAHTHbIE areHTbl U AJIMHHOLENOYEYHbIE MOJIMHEHACKI-
LLeHHble XUpHble KucnoTl [22]. Mpu HeMedMKaMeHTO3HOM
Tepanuu capKoneHUW PEKOMEHAYETCA HauMHaThb C Gu3mnye-
CKWX YNPaXHEHWI KaK C MeToAa, UMeloLLiero 6osiee BLICOKYIO
A0Ka3aTeNlbHOCTb, HeXenn u3MeHeHne auetsl [23]. B Kave-
CTBE MeAMKAMEHTO3HOW Tepanuu paccMaTpuUBalOTCA TaKue
CPeAcTBa, Kak BuTaMuH D [24], ceneKTuBHblE MOLYNATOPbI
PeLenTopoB aHAPOreHOB, aHTArOHWUCTbI MUOCTATUHA, aKTH-
BWHa [25], 0AHaKO Ha [aHHbIN MOMEHT UX 3((EKTUBHOCTL
TpebyeT AanbHeiLlero NoATBEPIKAEHUA 3a CUET bonbLuero
KOJTNYECTBA KIIMHUYECKUX UCCe0BaHMIA.

JlnarHoctuka CapKoneHuu

B Hactosllee BpeMsl B KIIMHUYECKOW NPaKTUKE AMarHo-
CTMKA CapKOMEHWM 3a4acTyld OCHOBLIBAETCA Ha MPOCTbIX
aHaMHECTUYECKMX JaHHbIX — anobax Ha CUMNTOMBI U NpU-
3HaKu, CBOWCTBEHHbIE 3aD0NeBaHMI0: NafieHns, YyBCTBO CNa-
60CTH, MefJIEHHan CKOPOCTb X0Ab0bI, CIIOXHOCTL MPU BCTa-
BaHUM M3 cuaAYero nonoxenus [26]. Ina obbekTMBuU3aLmumn
OMarHoCTUKY, a TaKKe B KauyecTBe cKpuHuHra EWGSOP pe-
KOMeHIyeT ucnonb3oBaHue onpocHMka SARC-F (Strength,
Assistance with walking, Rising from a chair, Climbing stairs,
and Falls) [27], yunTbiBalOLLErO KaK CWAY, TaK M MOMOLLb
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npu xoabbe, NofbEMe CO CTyNa U MO feCTHULE, NaAeHMSX.
TeM He MeHee BBMLY CpefHel UyBCTBUTENbHOCTM (25; 31,6;
50%) n BbicoKoi cneunduyHoctn (81,4; 82,4; 81,8%) TecTa,
cornacHo KputepusiM auardosa EWGSOP, ®onpa Haumo-
HaMbHbIX MHCTUTYTOB 3apaBooxpaHenus CLUA (Foundation
for the National Institutes of Health, FNIH) n MexnyHapoa-
Hol paboyeit rpynnbl no capkonenuw (International Working
Group on Sarcopenia, IWGS) [30] cooTBETCTBEHHO, ONPOCHUK
B BOMbLUMHCTBE CNY4aeB CKIIOHEH K BbISBIEHWI TONBKO TS-
HENbIX CTy4aeB CapKOMeHuMW.

B Poccun capkonenus guarHoctupyetcs He B Buie 0T-
LeNbHOM HO30/107 MM, @ KaK KOMMOHEHT CMHAPOMa CTapyecKoi
acTeHWu; Ans NepBUYHOTO CKPUHMHIA UCMOMb3yeTCs LUKana
«Bo3pacT He nomexar, a Ang fanbHelLero yTOUHEHNS auar-
HO03a — KOMI/IeKCHas repuaTpuyecKas oLeHKa [2].

[lns KOppEKTHO AMArHOCTUKW CapKoneHun Heobxoaumo
UCNOJIb30BaHNE MHCTPYMEHTANbHLIX METOL0B AWMArHOCTUKM.
TpebyeTcs M3MepeHue ABYX NapaMeTPOB — MbILLEYHOW CUSTbI
(BKNtoyas dmsnyecKylo paboTocnocobHOCTb) M MbILLEYHOIA
Maccol [1]. HU3Kas MblleyHas cuna 03HavaeT BO3MOXKHOCTb
HanWumMs CapKoMeHWUW; AN NOATBEPKAEHUA AMarHo3a Heob-
X0AWMbI METOAbI OLIEHKM MbILLeYHOM Macchl [1].

[ina u3MepeHus MbILLEYHOM CuAbl Hauboniee NpocTbIM
W LOCTYNHbIM CNOCODOM ABNAETCA UCMONBb30BaHME PY4HO-
ro JUHaMoMeTpa NS OLEHKU CUflbl XBaTa C NOCNeAYoLLIM
CpPaBHEHMEM MOMYYEHHbIX AaHHbIX C pedepeHTHbIMU 3Ha-
yeHuamu B nonynaumm [1]. Cuna xBaTa XopoLLO Koppesu-
pyeT C 00LUeil MbILLEYHOW CUNOKW, 0HAKO Ans Haubornee
LO0CTOBEPHbIX pe3ynbTaToB HeobxoAMMo paccMaTtpuBaTh
pasHble MbilweyHble rpynnbl [29]. HopMaTvBHbIe AaHHble
ONs onpefeneHns HU3KOW MbILLIEYHON CUNbI MPU KUCTEBOVA
OMHaMOMETPUM ONPeSEnsoTCS NOMOM U MHAEKCOM Macchl
Tena (UMT): Tak, y MyxunH ¢ UMT ot 24,1 po 28 noporo-
BbIM 3HaueHMeM ABnseTcA cuna noxatua <30 Kr, a y XeH-
WuH ¢ UMT ot 23,1 po 26 — <17,3 kr [2]. OnA oueHKu
paboTtocnocobHOCTM NpUMeHseTCs TecT NogbEMa CO CTyna
[2], MoryT ucnonb3oBaTbesA TecTbl «BcTaHb U mau», Tect
CKOpOCTW X0AbObI, BXOAALLME B KpaTKylo baTapeto MHCTpY-
MEHTOB N0 OLieHKe ¢um3ndeckoro coctoaHus (Short Physical
Performance Battery, SPPB). llpu n3MepeHuM cKopocTu
Xo0fbbbl NaUMeHTy NpeanaraeTcs NPOMTM 4 M C NPUBbIYHOM
ANS HEro CKOPOCTHI0, NPY 3TOM 0TMEYaeTCs BPEMS NPOX0XK-
AEHUS OMUCTaHLMM U paccumnTbiBaeTcs cKopocTb (B M/c) [30].
PekomeH[10BaHHBIM MOPOroM Afs OnpefeneHus TAXENoun
capkonenuu, no sepcun EWGSOP2 (2019 r.), cuntaeTcs cKo-
pocTb xoabbbl <0,8 M/c. Mpu TecTe «BcTaHb 1 MAU» NaumeH-
TaM npeAnaraeTcs BCTaTb CO CTyNa, NPoiTM 3 M 10 MapKepa,
pa3BepHyTbCS, LOWTU 06paTHO A0 CTyna M cecTb Ha Hero [31].
Mo pekoMeHgaumam EWGSOP2, noporoBbiM 3Ha4eHMeM 3T0-
ro TecTa AN1s AuarHo3a capkoneHuu cuutaetcs =20 cek. Tect
SPPB sBnisieTcsi KOMMNEKCHBIM M BKIKOYAeT B Cebs OLeHKy
CKOpOCTW X0Ab0bI, OLIEHKY paBHOBECUS M TECT MoLbEMa CO
ctyna. B aaHHoM TecTe MaKCMMarnbHO BO3MOXHbLIM pe3yb-
TaToM siBnsieTcs 12 6anno., npu 3ToM pe3ynbrar <8 bannos
YKa3blBaeT Ha MNoxyto Guandeckylo gpyHkumto [32].
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[lns oueHKM cocTaBa Tena YenoBeKa U OLEHKW MbILLeY-
HOI Macchbl MPUMEHSIOT ABYX3HEPreTMYECKYH0 PEHTTEHOBCKYIO
abcopbumomeTpuio (IIPA; dual energy X-ray absorptiometry)
u 6buommnenaHcoMeTpuio, 6OMOMMNEfAHCHBIM  aHanu3
(bioelectrical impedance analysis). [11s oLueHKM Maccbl U Ka-
YeCTBa MbILLIEYHOI TKaHW 30/10TbIM CTaHLAPTOM, N0 BepcUM
EWGSOP, saBnatoTcs KOMNbHOTEPHAsA W MarHUTHO-Pe30HaHC-
Has Tomorpaduu (KT u MPT) [1]. EWGSOP pexkomenayet
BM3yann3aumio Ha ypoBHe L3 no3soHKa ¢ nomolubio KT, ns-
MepEeHWe MbILLEYHOW TKaHM B CpeaHel TpeTn beapa, a Takxe
OLEHKY MBILIEYHON TKaHW C WUCMONb30BaHUEM YNbTpasBy-
Ka [33]. B KauecTBe MeTo0B 1abOPATOPHOI OLIEHKU CapKo-
MeHUM NPUMEHAIOTCA TeCTbl C Pa3BefieHNEM KpeaTuHa, paj
HelipOMbILLEYHBIX OMOMapKepOB, OLEHKa HecneuuduyecKkux
BOCNANMTENbHBIX PEAKLMIA, FopMOHanbHbIe, aHabonnyeckue
dakTopsl [1].

MeToap! J'Iy‘-IEBOVI AWArHoCTUKKU CapKoneHuu

JlyueBas AMarHoCTMKa CapKOMeHWUM OCHOBaHA Ha OLEHKe
CHWKEHWS! 00BEMA MBILLEYHOW TKaHU U YXYALIEHUN e «Ka-
yecTBa». [IByxaHepreTuyeckas peHTreHoBcKas abcopbumo-
MeTpus — Hambonee YacTo NPUMEHSIEMBIN ANd 3TUX Lieneil
MeTof, 4To 00YC/IOBNEHO HWU3KOW Jly4eBOW Harpy3Kow, BO3-
MOHOCTbIO MOMTYYNTb BOCMPOM3BOAMMbBIE Pe3yNbTaThl, KO-
TOPbIN, TEM He MEHee, MEeT CBOW HEA0CTAaTKN U OrpaHuye-
HWS: Uccie0BaHWe NOAPa3yMeBaeT U3MepeHmne be3KMpoBoii
Maccbl Tena (lean body mass, LBM), a He M3onm1poBaHHO Mbi-
LIEYHON MAcChbl, YTO MOXET MPeAOCTaBNIATb HEKOPPEKTHBIE
pe3ynbTaThbl Yy MALMEHTOB C MOBbILIEHHLIM NOTPebeHneM
HUAKOCTU U/unm ¢ 6onbluMM KonyecTBoM GuUbpo3HOM TKa-
HW; TaKKe He NPefCTaBNISAETCA BO3MOXHOM OLEHKA KayecTBa
MbILLEYHOM TKaHU BBUAY NPOEKLMOHHOTO TUNa M300PaeHMUIl
[32]; orpaHnyeHneM MeTofa sBNISETCA HEOOXOAMMOCTb UC-
CNef0BaHUi B AMHAMWUKE Ha OJJHOM JEHCUTOMETpE C pery-
NAPHON KannbpoBKOW [34]; HET BO3MOMKHOCTU BbIMOJIHEHUS
UCCnea0BaHuiA OMMOPTYHUCTUYECKV.

EWGSOP HasbiBaeT KT u MPT 30510TbIM CTaHAapTOM He-
MHBA3UBHOM OLIEHKW KONMYECTBA MBILIEYHOW TKaHU, XOTS
LaHHble METOAMKU He UMEKT LUMPOKOr0 pacnpocTpaHeHus
M0 TaKMM MPUYMHAM, KaK BbICOKasi CTOMMOCTb UCCNeoBaHms/
060pyA0BaHus, OTCYTCTBUE YETKUX MOPOroBbIX AMArHOCTUYE-
CKMX 3HaYeHWi, HeobX0AMMOCTb NPOBEAEHMS CErMeHTaLMmn
ANS BbISIBNEHWSA MBILUL, U APYTUX aHaTOMUYECKUX CTPYKTYP
[1, 32]. B oTnume OT ABYX3HEPreTMHECKOW PEHTTEHOBCKOM
abcopbumoMetpum, npu KT u MPT 3a4acTyto 0TCYTCTBYET BO3-
MOXHOCTb CKaHMPOBaHWSA Tena LesIMKOM B CBA3U C [030BOA
Harpyskoi (ans KT) uim e BpeMeHHbIMU OrpaHUYEHUAMH
(nns MPT), uccnenoBaHue orpaHMYeHo OAHOWM aHaTOMUYe-
CKOM 06/1aCThio.

B HacTosiee BpemMs 0AHOW M3 Hanbonee AOCTOBEPHbIX
n 3ddeKkTBHbIX MeToAMK KT-OLEHKM MbILEYHOM Macchl
SIBNAETCA NpOBELEHNE U3MEPEHUN N0 aKCWaNbHBIM Cpe3aM
Ha ypoBHe L3 no3soHKa [35]. [lnA AaHHOI aHaTOMMYecKoi
IOKann3auuu COOTHOLLEHUE MBILLEYHOW MAcChl U XMUPOBOI
TKaHU XOpOLUO KOPPENIMpYeT C COOTHOLUEHWEM NS BCEro
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Tena [36]. [laHHbIN aHaTOMUYECKMIA OPUEHTUP MOXET MC-
nosb30BaThCsA A1 OLEHKU CapKOMEHWM Y NaLWeHTOB BHeE
3asucumocty ot UMT, npu 3TOM napeHxWMaTo3Hble OpraHbi
OpIOLIHON MONOCTH, KOCTHbIE CTPYKTYPbI HauMeHee npeg-
CTaBJieHbl HA JAHHOM CPe3e U B MEHbLLIEW Mepe 3aTpyAHAIT
CErMeHTaLMI0 MbILLEYHO W XMpOoBOiA TKaHu [37, 38].

[lnarHoctuka CapKoneHn4eCKoro oXxupeHua

0aHMM 13 Hambonee CepbE3HbIX COYETAHHBIX COCTOAHMIA
MpU CapKOMeHWM SBNISIETCSA CapKOMEHWUYECKoe OXupeHue. Ya-
cTo (Ho He BcerAa) NoTeps MbILLIEYHOH MacChl NPY CapKoNeHUH
COMpOBOXAAETCA YBENMYEHNEM 0B BEMA KMPOBOM TKaHM. 3TOT
MpOLIECC HanpsMy BAMSET HAa KAYecTBO MbILLEYHON THaHM
W, CnefoBaresibHoO, Ha Gusndeckyto pabotocnocobHocTb [39].

CapKoneHus, KaKk M OXMUpEHWe, xapaKTepusyeTcs mno-
[O0CTPbIM XPOHUYECKUM MpOBOCMANEHUEM, OTPULATENIbHO
BAMSIOLLMM HA QYHKUMIO MBILLIEYHON M XMpOBOIA TKaHu [40].
BbisiBNeHbI U f,ONOHUTENBHBIE 3BEHBA NATOreHe3a, onpese-
NAOLLME CBA3b MEXAY MBILLIEYHBIM U KVPOBbIM MeTabonus-
MOM B CapKOMEHWYECKOM OxupeHun [41]. TakuMm obpasom,
Hanu4me y naumeHTa AaHHOTO COYETAHHOr0 COCTOSHUSA YMHO-
KaeT pUCKM HebnaronpuATHLIX nocneacTeuin [42].

JlnarHocTuyeckue BO3MOXHOCTU MeMLIMHCKON BU3yanu-
3aLMM, UCnoNb3yeMble MPU CapKOMEHWM, XOPOLUO MOAXOAAT
U NS CAPKOMEHWUYECKOr0 OXWUPEHUs: TaK, ABYX3HepreTuye-
CKas peHTreHoBCKas abcopbumoMeTpus yenewHo UCnosb3y-
eTcs ANs onpeenieHus cocTaBa Tesia U COOTHOLLIEHUS! MacChl
TKaHel (puc. 1), a KT n MPT no3BonsioT HarnsgHo npeacTa-
BMTb MIOLLAb M NaTTepH pacnpefeneHus NULLHEN XUPOBOA
TKaHU B BUCLLEPaIbHbIX OpraHax M B COCTaBe MOAKOMHO-KM-
POBOM KJIETHATKM.

KonuyectBeHHble KpUTepuu oUarHoCTuKu
CapKoneHUu

[lns QMarHOCTMKM CHUMKEHWS! MbILIEYHOW Macchl Yalue
BCEro UCMonb3yloTcs ABa NapameTpa — o6Las cKeneTHas
MbileyHas Macca (skeletal muscle mass) u anneHankynsp-
Has MblweyHas Macca (AMM; appendicular skeletal muscle
mass). Onpeaenedne AMM npou3BoaMUTCA C NOMOLLbIO IBYX-
3HEpreTUYECKO peHTreHOBCKOM abcopbumoMeTpum (Bbinos-
HAETCA CKaHUPOBaHWe BCEro Tefla MauuMeHTa, OLEeHUBAIOTCS
BEPXHWE 1 HIKHUE KOHEYHOCTM — aHaToMuUyecKmne obnacty,
He cofepxalume NapeHxMMaTosHble oprabl; cM. puc. 1), Tor-
A KaK CKeNleTHasA MbILLeYHas Macca onpeaenseTcs METOLOM
BrouMneaHcoMeTpum.

B kauecTBe npousBogHOro napaMeTpa onpejensercs
CKeneTHo-MbllLeyHbIi nHAeKe (CMU; skeletal muscle index).
CywecteyeT npobnema yHUUKaLUMM TEPMUHOMOTUM, T.K.
B paboTax pasHblx aBTOPOB AN OJHOIO M TOFO JKe MOHSA-
TUS| «CKENETHO-MBILLEYHBIA MHAEKC» MUCMONb3YHTCA pasHble
hopmynbl pacuéTa [44]. TpuBoaATcA cnepylowme cnocobbl
ero onpefesneHus B 3aBUCUMOCTU OT KOPPEKTUPOBKY MO OT-
[ieNbHbIM NapameTpam: oTHoleHne AMM K pocty (AMM/M?),
oTHowweHne AMM k Becy (AMM/kr) 1 oTHoweHne AMM Kk UMT
(AMM/UMT). ¥ Kanporo cnocoba ectb CBOM NpeuMyLLecTBa
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BMI 28.5 BMI 49.1

*Puc. 1. MpuMep BMarHOCTUUECKUX M30BpaXkeHNi, Noy4eHHbIX C MOMOLLbI0 IBYX3HEPreTUUYECKOI PEHTreHOBCKON abcopbumromeTpum (no
D.J. Tomlinson 1 coaBT. [43]) Npn pa3nuyHbIX 3Ha4eHMAX MHLEKca Macchl Tena (BMI) y Monoabix (a—d) v noxunbix (e—h) seHwmH. CuHmum
LiBETOM BblZe/IeHa KOCTHas TKaHb, KpacHbIM — DE3KMPOBas MbILLEYHAN TKaHb, ENTbIM — XUPOBas TKaHb.

* [octynen no Creative Commons Attribution 3.0 International License (CC BY 3.0), Physiological Reports.

u HepoctaTku: Tak, CMU ¢ KoppeKTUpoBKOM No pocTy na-
uveHta (AMM/M2) uMeeT MeHee Ha[EMHYI0 KOppenaumio
C acTeHWel Y KEHLUMH W He YUUTbIBAeT pacnpeenieHu e u-
poBoii TKaHu [45]. MpuBoAATCA faHHbIE, YTO BbISBNIAEMOCTb
TSIKENOW capKoneHuu npu ucnonb3oBaHun CMU ¢ KoppekTu-
poKoi Ha UMT BaBoe Bbiwwe, 4eM CMU ¢ KoppeKTUpoBKoi
no pocty [44]. EanHcTBeHHbIM BapuantoM CMU, ons Koto-
pOro CyLIECTBYIOT 06LLENPU3HAHHBIE NOrPaHNYHBIE 3HAYEHUA
LS YCTaHOBKM [IMarHo3a CapKoneHuu, ABNSETCS OTHOLLEHWE
AMM K pocty (AMM/M2). OHu 3aKpensieHbl B KOHCEHCYcax
Esponeiickoit (EWGSOP) 1 Asnatckoit (Asian Working Group
on Sarcopenia, AWGS) pabounx rpynn no capkoneHuu. 31
LaHHble, a TaKKe KONMYECTBEHHbIE KPUTEPUW YCTaHOBKU
[MarHo3a no MbILIEYHOW cuie NpefcTaBneHsl B Tabn. 1u 2.

[nsa wHbix BapuantoB CMW, ucnonb3yowmx apyrue napa-
MeTpbl Ans Koppektuposku (MMT, Bec), obLienpuHsTble no-
rPaHMyHble 3HAYEHUS OTCYTCTBYIOT.

BapuantoM CMW pna nocpe3oBoi MHCTpYMEHTaNbHOM
avarHocTukm ¢ nomolubto KT n MPT siBnsieTcs pacuér L3 CMU
no ¢opmyne L3CMU =% )
LUIeYHBII MHAEKC Ha ypoBHe L3 no3soHKa (cM?/M); S — nio-
Lafb BCeX Ipynn MblLL, NonasLumx B cpe3 (cM?); h — poct
yenoBeKa (M).

Ha puc. 2 npeactaBneH BapuaHT M3MepeHUs NoLaam
MBILLEYHOW TKaHW, MOJAKOXHOM }MPOBOM W BUCLLEPasbHOM
YKMPOBOJ TKaHM, MONaBLUMX B Cpe3 Ha ypoBHe L3, anroput-
MOM WCKYCCTBEHHOIO UHTEJIIEKTa.

roe L3 CMU — cKeneTHO-MbI-

Tabnumua 1. MorpaHnyHble KONMYECTBEHHbIE NOKa3aTenm Afs NOCTAHOBKM AMArHo3a capKOMeHuu, NpUHsTbie KoHceHcycoM EBponeickoin

paboyeit rpynnbl no capkoneHuu y noxunbix (EWGSOP2)

Metopa nccneaoBaHus

MpaHuua Ana MyXuuH [paHuua Ang eHWuH

Konuuecmesentvie kpumepuu EWGSOP2 dns HusKol MbileyHol cusbl

Cwna xBata <27 Kr <16 kr

TecT nogbeéMa co cTyna >15 ceK anga 5 BcTaBaHui
KonuyecmeerHole kpumepuu EWGSOP2 dns Hu3kol mMbiwiedHol maccel

AnneHanKynspHas MbllueyHas Macca (AMM) <20 Kr <15 Kr

AMM/poct?, kr/m? <7,0 kr/m? <5,5 Kr/m?

00l https://daiorg/10.17816/DD110721
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Ta6nuua 2. MorpaHnyHble KONMYECTBEHHbIE MOKA3aTeNW 419 NOCTaHOBKM AMarHo3a CapKoMeHUW, MPUHATbIE KOHCEHCYCOM A3naTcKol pa-

Boueit rpynnsl no capkoneHun (AWGS)

MeToa uccnepoBaHus

MpaHnUa Ansa MyXuuH MpaHMua ANA XeHWMH

Konuuecmeerrsie kpumepuu AWGS 0715 HU3K0U MblweqHoU custbl

Cuna xsata
Tect nogbEMa co cTyna

<28 Kr <18 kr

=12 ceK anga 5 BcTaBaHui

KonuuecmeenHoie kpumepuu AWGS 0715 Hu3Kol Mbiwe4HoU Maccel

AMM/poct?, kr/m?

<7,0 kr/mM? <5,4 Kr/m?

HecMoTps Ha mepcneKTMBHOCTb NPUMEHEHUS U NMpU3Ha-
HWA B KayecTBe 30/10TOr0 CTaHAAPTa OLIEHKY CapKOMeHWUw
no paHHbiM KT [1], noKka ewwé HeT eauHbIX MOrpaHUYHbIX
3HaueHuit faHHOro nokasarens [44].

[na onpepenenns capkoneHun no CMW, onpenenéx-
HOMy A5if ypoBHA L3, mcnonb3yloTca pasHble KpUTepuw.
MorpaHWyHbIMKM 3HAYEHUSMU [ CApPKOMEHWUW SABNAKTCA
<55 cM?/M? pna MywumnH M <39 cM/M? ans KeHwmH [47],
a TaKke <53 cM?/M? npu UMT >25 n <43 cM?/m? pna UMT
<25 Ans MyuuH 1 <41 cM?/M? BHe 3aBucuMocTH oT UMT
ONA XeHwuH [48]. OTcyTcTBMe YHUUMKAUMM B 0YepenHOM
pa3 noJ4EpKUBaET He0bX0AUMOCTb AaNbHEMLUMX NONYNALUM-
OHHbIX UCCNELOBaHUA NS onpefeneHUs KOPpPeKTHbIX 3Ha-
yeHuii L3 CMI.

HoBble noaxoabl B 1y4eBOM AUArHOCTUKE
CapKoneHuu

Mpobnemon npumeHenuss KT ana LOCTOBEPHOI OLLEHKM
CTENEHW CHUMEHMS MBILLEYHON Macchl ABNSETCA Heobxoau-
MOCTb PY4HOW CEerMeHTaLMM MbILIEYHON TKaHM Ha cepum KT-
“306paXKeHn, YTO 3aTpyAHUTENBHO NpK HOMBLLOM NOTOKE
MauMeHToB, OAHAKO CyLLecTBYlOLLEE MOJYaBTOMATUYECKOE
MopdoMeTpuyecKoe KOMMbIOTEpHOe nporpaMmHoe obecne-
yeHue (M0) ana cerMeHTauMM No NpU3HaKy PeHTreHonoru-
YECKOW MAOTHOCTM MBbILIEYHON TKaHM (4acTo B AManasoHe
ot -29 o +150 eanHuy XayHcdunaa ans moiwy v ot -30 fo
-190 eanHuy XayHcdunpa Ans xupa) ¢ NPUMeHeHNeM MacoK
MOKa He NoNyYMNIo MOBCEMECTHOrO NpuMeHeHus. [puMepamu

Takoro M0 MoxHo HasBatb Slice-0-Matic [49], AsanJ-
Morphometry [50] u 3D Slicer [51].

C WMPOKMUM NpUXOAOM B MeLULMHCKYH BU3yain3aumio
TEXHOMNOTMI UCKYCCTBEHHOTO MHTENIEKTA, B YacTHOCTU Ma-
LWKHHOro obyyeHmus (machine learning), HEMpOHHBIX ceTei
u rnybokoro obyyenus (deep learning), nosiBunacb BO3MOX-
HocTb co3paBsathb [10, KoTopoe 6onee TOUHO cerMeHTUpyeT
pa3nuuHble CTpyKTypbl Ha KT- n MPT-cHuMKax, a Takke nMe-
€T BO3MOXHOCTb caMoobyueHus. HecMoTps Ha CONPSKEHHBIE
C pa3paboTKoW W WUCMOMb30BaHUEM METOAWKU CIIOKHOCTH,
B JMTEpaType MPeACTaBfieHbl COOTBETCTBYHILUME HAYYHbIE
paboThl, ocBeLLaloWwMe pa3paboTKy U BaMAALMKO CErMeH-
TaUMOHHbBIX aNropuTMOB MalLUMHHOMO 00Y4YeHMs, B 4aCTHO-
CTW CErMeHTaLMi0 CKeNeTHbIX My, Ha KT-uccnepnoBaHusx
opraHoB OpIOLLHOM NOMOCTU Yy OHKONOMMYECKUX NaLUEHTOB
[52-55]. Hanbonee nonynspHOM MCMONb3yeMON apXUTEKTY-
po ansa obyueHus mopenen siensetca U-Net [56], koTopas
M3HayasbHO CO3[aBanacb AJ18 BU3yau3aLuu B KIIETOYHON
Buonoruu, ogHaKo NMo3JHee C YCMeXoM CTana MPUMEHSTHCS
W B Ny4eBOi AuarHocTuke. BTopoii no yactote ucnonb3o-
BaHUS apXWUTEKTYPOI ABNIAETCS MOJIHOCBA3HAA HEMPOHHas
cetb FCNN (Fully Connected Neural Network) [57], uMeto-
was bonee obLiee npuMeHeHUe M U3HAYaNbHO CO3[aHHas
LN CEMaHTUYECKOI cermeHTaumn. OCHOBHLIM NapaMeTpoM,
Mo KOTOPOMY OLieHMBaeTcA paboTa HEMpOCETe-CerMeHTaTo-
poB, ABnsetcs koapduumeHT [aiica, NoKasblBalOLWMA Npo-
LiEHT COOTBETCTBUSA OJHOM0 MaccMBa AaHHbIX ApYroMy, B AaH-
HOM CNlyyae — COOTBETCTBME MPEACKA3aHHON pasMeTKY

Subcutaneous fat area
112,4 cM?

Skeletal muscle area
139,2 cM?

Viscerial fat area
146,7 cM?

*Puc. 2. MpuMep M3MepeHus nnowaam (B CM2) MbILLEYHOM TKaHW, NOKOMKHOM MMPOBOIA W BUCLIEPaNbHOM MPOBOIA TKaHW, NONaBLUMX
B Cpe3 Ha ypoBHe L3, anroputMoM uckyccTBeHHoro uHTennekta L3SEG-net u3 pabotel J. Ha u coasr. [46]. CneBa HanpaBo KpacHbIM LiBe-
TOM Bblfle/IeHa NOLKOXHASN KMUPOBas TKaHb, GUONETOBLIM — CKENeTHas MbILLIEYHas Macca, 3eNEHBIM — BUCLIePaNbHas UPOBas TKaHb.
* Noctynex no Creative Commons Attribution 4.0 International License (CC BY 4.0), Scientific Reports.
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CTaHAapTY, 3a/10}KeHHOMY pa3paboTumkamm HelipoceTu. B Ha-
cToslLLiee BPeMS B JIUTepaType yKe MMEloTCs MpUMepbl anro-
puTMOB, K03 duumeHT [lanca koTopbix npesbiwaet 0,97 [58].

Bcé vawe uccnepnoBateny co3faloT KOMIMIEKCHbIE MO-
LN Ha OCHOBE HECKOJIbKUX apXUTEKTYP AJIS HECKOJbKUX
pasHbIX NoA3ajad, Kak, Hanpumep, B pabote J. Ha u co-
aBT. [46]: no cytu, rotoBoe 10 UCMonb3yeT aBe apXWUTEKTY-
pol — YOLOv3 n FCNN, roe nepsas BbINOAHSAET 3aja4yy no-
MCKa KOHKPETHOro 0bbekTa (B AaHHOM cnyyae L3 no3BoHKa),
a BTOpas MPOM3BOAMT HenocpeaCcTBeHHO cerMeHTaumio. Mc-
nonb3oBaHue rnybokoro obyyeHus OTKPbIBAET TaKKe BO3-
MOXHOCTb [JI1 CO3AaHNA KapT, 0TobpaaloLumx KayecTBo
CKENETHO-MBILIEYHOM TKaHM MO MPU3HaKY KOMYEeCTBa BHY-
TpUMBILLIEYHOTO Xupa. [pumepoM sBnsetca pabota D.W. Kim
1 coasr. [59], rae aBToOpbl HAa OCHOBE paHee CO3[aHHOro an-
roputMa ¢ FCNN-apxuTeKkTypoit co3panu Beb-npunoxeHue,
nossonsiolee co3gasatb U3 KT-cpe3oB Ha yposHe L3
Mo3BOHKA pa3MeyeHHble KapTbl, HarnsgHo otobpaxato-
LUMe COOTHOLUEHWE MbILIEYHON TKaHW U BHYTPUMBILLIEYHOTO
xupa (puc. 3). [NaBHLIM NPUKNALHBIM HELOCTATKOM pPaboThl
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Ha [aHHbIA MOMEHT SIBNISIETCA OTCYTCTBUE COOTBETCTBYIOLLMX
MOrpaHMYHbIX 3HAYEHWUA MW e CMeLManbHOro WMHAEKCa,
Mo3B0AMBLUMX Obl OLEHMBATb MMEHHO KAuecTBO MbILLEYHOM
TKaHU 06BEKTMBHO, @ He cyObeKTUBHO. TeM He MeHee, yuu-
TbiBasg ANs NOSHOLEHHOM AMArHOCTUKM W NPOrHO3a TeYeHus
CapKOMEHWUM BAXHOCTb HE TOMBKO OLIEHKM CWIIbl U KOKUYe-
CTBA, HO U KAYeCTBa MbILLEYHOI TKaHM, laHHOEe HanpaB/eHue
ABNSAETCSA [OBOJILHO NEPCMEKTUBHBIM Ans bymylwmx ucche-
[0BaHuI.

Crout 0TMETUTb, 4YTO Hannume cneLmannM3npoBaHHOIo
M0 Ha ocHoBe TexHonoruii rnybokoro oby4eHns no3sonseT
He TOJIBKO peLuaThb KIMHWUKO-NPaKTUYECKYIo 3afiady YTO4He-
HWA [MarHo3a CapKOMeHUW, HO U OTKPbIBAET BO3MOKHOCTU
ONs ONMOPTYHUCTUYECKOrO CKPUHMHIA [LAHHOTO COCTOSHUS.

Bo3MoxkHoCTH ONNOpPTYHUCTUYECKOro CKpMHUHra

Kak bbino ckazaHo HaMu paHee, cneundmKa pacyeTa no-
Kka3satens L3 CMU n ero nosiyyeHns npu UHCTpYMEHTasbHOM
AVarHoCTUKe C MOMOLLbIO Ny4eBbIX METOAOB [enaeT BO3-
MOXHbIM OMMOPTYHUCTUYECKUI KT-CKPUHUHT npu noMoLum

Muscle Quality Map

Histogram Analysis

Measurement  (cm?)

B mar 2.50238
B LAMA  19.58222
NAMA 169.98406

TAMA 192.06866 cm?

SMA 189.56628 cm?
-30 30 150

Hounsfield units (HU)

Histogram Analysis

Measurement  (cm?)

B AT
B LamAa
NAMA 100.74724

16.43886
74.40124

TAMA 191.58734 cm?

SMA 175.14848 cm?
-30 30 150

Hounsfield units (HU)

*Puc. 3. KapTbl KayecTBa MbILLIEYHOW TKaHW, MOMYyYEHHbIE C UCMOb30BaHUEM aBTOMATU3UpOBaHHOTO Be6-uHCTpyMenTa (no D.W. Kim
1 coaBT. [59]). IMAT: 30Ha MeXay-/BHYTPUMBILLEYHOM XMUPOBOI TKaHU; LAMA: 30Ha MbiLLeYHOI TKaHU HU3KoM nnoTHocTh; NAMA: 30Ha MbI-
LUEYHON TKaHW HOPManbHOW NNOTHOCTH; SMA: 30Ha CKENEeTHOM MblLLeYHOM TKaHW; TAMA: 00LLas 30Ha abAOMUHANbHOM MbILLIEYHOMN TKaHM.
* NoctyneH no Creative Commons Attribution 4.0 International License (CC BY 4.0), JMIR Medical Informatics.
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ucnonb3osanua M0 png aBTOMaTUYECKOW CErMeHTaLuu.
[laHHBIN aHaTOMWYECKWA OPUEHTUP MHTEPECEH YacToW
BcTpeyaemocTbio B KT-uccnepoBanusx, 4to otyactu oby-
C/IOB/IEHO CTaHAAPTaMM OKa3aHWS MeAMLMHCKOW NOMOLLM,
Hanpumep Npu OHKoNoruyeckux 3abonesaHusx, roe Tpeby-
eTca ucrnonb3oBanue KT ang noucka oTaanéHHbIX MeTacTa-
30B. Kak ofHo n3 noatBepxaenuid, pacyét L3 CMU vacto
LOCTYNEH Y OHKONIOTMYECKUX NaLMEHTOB M WUCMOMb3yeTcs
ANs OLIeHKW PaKOBOM KaXxeKCHUW 1 eé CBA3W C UCX0AaMM 3a-
bonesanus [47, 48, 60]. B kauecTBe npumepa ycnewwHoi pa-
BoTbl anropuTMa-cerMeHTaTopa MbILLIEYHOW TKaHU Ha Kpyn-
HOW PETPOCMEKTUBHOW CKPUHMHTOBOM BbIBOPKE MOXHO
npueectu nybnukaumio P.M. Graffy n coasrt. [61]. AsTopbl
ucnonb3osanu Bolbopky M3 8037 acuMnTOMaTUYHBIX Naum-
€HTOB, KoTopbiM bbina npoBeaeHa KT opraHos bprowiHoi
nonocTM 6e3 KOHTPACTHOTO YCWUNEHWUS B MEPUOA C anpens
2004 no nekabpb 2016 r. YuutbiBas TOT BaKT, 4To 60MbLIYIO0
YacTb BbIGOPKM COCTABNSANM 340pPOBbIE NALMEHTBI, MOMUMO
Basmaaumm paboTbl anroputMa aBTOpaM TaKxe YAanocb
Monyy4uTb CPefHMe NoKa3aTenu i 300pOBOM NONyNALMM.
OrpaHuyeHnsMN AaHHOTO UCCNeJ0BaHNSA aBTOPbI HA3bIBAKOT
ucnonb3oBaHue KT-u3obpaxeHnid nauueHTOB TOJBKO 0f-
HOr0 MeJMLMHCKOTO YUPEXIEHUs, a TaKKe Heya0BNeTBO-
puTenbHylo paboty anroputMma Ha KT-m3obpaxeHusx ¢ Ha-
nnmuveM apTedaKToB OT METaNNIOKOHCTPYKLUMK, apTedaKToB
OBUXeHMA, a Takxke Ha KT-uzobpaxeHusx, nonyyeHHbIX
C MOMOLLBK HU3KOAO030BbIX MPOTOKO/I0B CKaHWPOBaHMUS.
lMocnegHee orpaHWyeHne CBOMCTBEHHO Ans Mobbix anro-
PUTMOB-CETMEHTATOpPOB. TEM He MeHee, HECMOTPS Ha He-
LO0CTaTKK, CNOXHO NepPeoLeHUTb 0JHO U3 [NaBHbIX NPenUMy-
LLeCTB OMMOPTYHUCTUYECKOTO CKPUHUHIA — OTCYTCTBUE
HeobX0AMMOCTU BbIMONHEHWSA LOMOJHUTENbHBIX NY4YeBbIX
UCCneaoBaHuiA, a CNefoBaTeNbHO, CHUXKEHME MONYYaeMoii
MaLMeHTOM TUMOTETUHECKOW A03bl PEHTFEHOBCKOrO M3ny-
YeHus.

MpUMepoM YCMeLIHOro BHEPEHUS CUCTEMBbI OMMOPTY-
HWUCTUYECKOro CKPUHMHIA B EAMHOM pagmonormyeckoM u-
(opMaumMoHHOM cepBuce EanHON MepuuUMHCKOW MHbOpMa-
LIMOHHO-aHanuTH4ecKomn cucTeMsl . Mockeel (EPUC EMUAC)
MOXHO Ha3BaTb MPOEKT OMMOPTYHUCTUYECKOrO CKPUHWHTa
ocTeornopo3a [62] v psana apyrux 3aboneBaHuii U cocTos-
HMIA (aHeBPU3MbI A0PTbl, NPU3HAKM NETOYHON rUNepTeH3uM
C onpefefieHMeM AMaMeTpa JIETOYHOr0 CTBONA, PaK Jer-
KOro, MPU3HaKu MHCYNbTa W T.0.) B paMKax 3KCMepUMeHTa
Mo UCMOb30BaHUI0 MHHOBALMOHHBIX TEXHOMOMMIA B 0bnactu
KOMMbIOTEPHOT0 3peHUs ANS aHaNM3a MeAULIMHCKUX 1306pa-
JKEHWIA U AanbHeMLLIero NPUMEHEHNS B CUCTEME 3[paBo0Xpa-
HeHus roposia Mocksbl® [63].

Mo aHanorum c yxe BHELPEHHLIM peLUEHMEM, a TaK-
e € YYETOM onbiTa 3apybekHbIX Komjer Mbl npeanaraem
BO3MOXHbIA BapuaHT OpraHU3auuu OnmnopTYHUCTUYECKOrO
CKPWHWHIa CapKomeHun (B TOM YuC/e PeTpOCTEKTUBHOIO)

T.3,N23,2022

Digital Diagnostics

¢ nocnenyowum BHeapeHuem B EPUC EMUAC. B Kauectse
npotoTMna Ans pa3paboTKW MHCTPYyMeHTa aBTOMaTuue-
CKOW CErMeHTaLyy MBbILIEYHOW U KUPOBOW TKaHM Ha KT-
u3obpaxeHusax Ha ypoBHe L3 no3BoHKa BO3MOXHO uC-
nosib3oBaHue apxutekTypbl U-Net++ [64]. [TpeumyLlecTBoM
[aHHOr0 NOAX0Aa ABNAIOTCA BbICOKWE NOKa3aTenu Koapdu-
umeHTa [laiica Ans HeMpOCETH Jaxe Npu 04eHb MasioM pas-
Mepe obyuatoleit BbIDOpKM (MoaKoxHbIA xup — 0,9706,
Mbiwlbl — 0,9312, BHYTpuMbILWeYHbIi kup — 0,6463,
BucuepanbHbin xup — 0,9609; obyuatowwas Bbibopka —
15 naumeHToB). [epcneKTWBOW [aHHOrO HanpaBfeHUs
ABNSAETCA BO3MOXHOCTb OLICTPOM OMMOPTYHUCTUHECKOW
OLLEHKM KONMYECTBA MbILIEYHOW TKaHW, YTOYHEHWE TpaHuy-
HbIX 3HAYeHWI ANA OUArHOCTUKW CapKOMEHMM, 4TO MO3BO-
JIUT CBOEBPEMEHHO BhbISIBNIATL NATONOMMYECKOe COCTOSIHUE,
MPOrHo3uMpoBaTb M CHUMXATb HebnaronpusTHble MCXOLbI
MpW pas3nuYHbIX MHBA3WBHbIX BMeLLaTesbCTBaxX, NpeoTBpa-
LaTb NPOrpPeccUpyloLLee CHUXEHNE KauyecTBa XU3HU [aH-
HOW KaTeropuv mauMeHToB, COKpaLLaTb pacxoisbl pecypcos
CUCTEMbI 34paBOOXPaHEHUS.

3AKJIO4YEHUE

Capronenus sBnseTca 3abonesaHueM, npeLcTaBnsAio-
UMM CcoLManbHOe U 3KOHOMMYEecKoe bpeMsa And cuCTeMbl
3[paBooxpaHeHus. HecMoTps Ha To, YTO y3Kocneuuanmsu-
POBaHHOr0 MeJMKAMEHTO3HOI0 SIeYeHUs A1 CApKOMeHUH
He CyLlecTByeT, MPOQUIaKTUKa U CBOEBPEMEHHOE HeMe-
OMKaMeHTO3HOE NleYeHUe C MOMOLLbI0 CUNOBbLIX GU3nye-
CKMX YNPaXKHEHWI NOMOXKET CHU3UTb PUCK NOTEHLMANBHbBIX
HebnaronpuaTHbIx nocneacteuii. Heobxonmma ceoespe-
MEHHas AWarHOCTMKA CHWMKEHWA KaK MbILUEYHOW CUJbl,
TaK M MbILEYHOW Macchl. XOpOLUWM [OMOSIHEHWEM K YKe
UCNO/b3yeMbIM METOAAM UHCTPYMEHTANbHOM [LMarHOCTUKU
(mBYx3aHepreTuyeckas peHTreHoBcKas abcopbunomeTpus
u bruomMnegaHcoMeTpua) MoOryT BbITb anropuUTMbl UCKYyC-
CTBEHHOT0 MHTEJINIEKTa 418 aBTOMAaTUYeCKOW CerMeHTauum
MbILLEYHOMN U }KMpoBOM TKaHU Ha KT- n MP-u3obpaxeHusax
¢ nocneaytowmm pacyétom L3 CMU. NMopo6Hoe M0 npu uc-
nofib30BaHUM B Takux cucteMax, kak EPUC EMUAC, ot-
KpbIBAaeT BO3MOXHOCTU [/18 OMMNOPTYHUCTUYECKOTO CKpU-
HUHra.

TeM He MeHee, HecMoTps Ha npusHanue EWGSOP 3ono-
TbIM cTaHAapToM MeToauK KT n MPT, 06LenpuaHaHHbIX KO-
nnyecTBeHHbIX 3HadeHun L3 CMU ansa KT- u MP-guarHocTukm
CapKOMeHUW MOKa He CyLlecTByeT. B gononHeHue K 3atoMy
cylecTByeT npobneMa yHUQUKALMM TEPMUHA «CKENETHO-
MbILLUEYHBIA MHAEKC». [Py peleHnn AaHHbIX Npobnem ¢ no-
MOLLLbH) Aa/IbHEMLUMX MONYNALMOHHBIX UCCeJ0BaHNUN CTaHET
BO3MOXHbIM MOJTy4eHUe HOBON METOLMKN MHCTPYMEHTANBHOM
AVarHOCTUKM CapKOMEHMM € NOCeayIoLLMM e€ MPUMEHEHNEM
LS CKPUHUHTA JAHHOM0 COCTOSHUA.

¥ LleHTp AMarHOCTUKM 1 TeneMeamumHbl [uHTepHeT]. Katanor MW-cepeucos. MM-cepeucsl B yueBoil anarHocTuke. Pexum goctyna: https://mosmed.

ai/service_catalog/. [lata obpatenus: 26.08.2022.
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REVIEWS

JIOMOJIHUTE/IbHO

WUcTouHuk dmHaHcupoBaHus. [laHas cTaTbs NOAroTOBMEHa aBTop-
CKMM KOJIEKTMBOM B PaMKax Hay4HO-MCCeoBaTeNlbCcKov paboThl
(N® ETUCY: AAAA-A21-121012290079-2) B cootBeTCTBIM C [Tporpam-
mon [lenapTameHTa 3[paBooxpaHenus ropofa MockBel «HayuHoe
obecneyeHme CTONMYHOTO 3apaBooxpaHeHmns» Ha 2020-2022 rogbl.
KoHtnukT uHTepecoB. ABTOpbI LEKNapupyloT OTCYTCTBME ABHBIX
W MOTeHUMaNbHbIX KOHQIIMKTOB MHTEPECOB, CBA3aHHbIX C NybnvKa-
LiMeN HACTOALLIEN CTaTbM.

Brnap aBTopoB. Bce aBTopbl NoATBEpIKAAIOT COOTBETCTBME CBOETO
aBTOPCTBA MeXAyHapoaHbIM KpuTepumam ICMJE (Bce aBTopsl BHeC N
CYLLLeCTBEHHbIN BKIa B pa3paboTKy KOHLENUMM, NMpoBefeHve mc-
CnefoBaHUs M MOArOTOBKY CTaTby, MPOYAM M 0800pUIM GrHanbHyIo
Bepcvto mepeg nybamnkaumen). Hanbonblumin BkNag, pacnpefené
cneaytowmM obpasom: AK. CmopukoBa — mogbop 1 aHanu3 Ma-
TepuanoB s 0630pa, HanvcaHue TekcTa cTatby; AB. MeTpsan-
KWUH — HanwcaHve TeKcTa cTaTby, pefiaktupoBaHye; [1.C. CeMeHos,
[.E. WapoBa — KoHuenumsa 0b630pa, HanucaHue TeKcTa CTaTbi,
(UHanbHbIe MPaBKM.

CMUCOK JIUTEPATYPbI

1. Cruz-Jentoft A.J, Bahat G., Bauer J., et al. Sarcopenia: revised
European consensus on definition and diagnosis // Age and Ageing.
2018. Vol. 48, N 1. P. 16-31. doi: 10.1093/ageing/afy169

2. Tkauea O.H., Kotosckas 10.B., PynuxmHa HK., n gp. Knu-
HWJYecKMe pekoMeHpaumm «Crtapyeckas acteHus» // Poccuin-
CKUI XypHan repuatpuyeckon Meamumnel. 2020. N2 1. C. 11-46.
doi: 10.37586/2686-8636-1-2020-11-46

3. Bischoff-Ferrari HA,, Orav J.E, Kanis J.A, et al. Comparative
performance of current definitions of sarcopenia against the pro-
spective incidence of falls among community-dwelling seniors age
65 and older // Osteoporosis Int. 2015. Vol. 26, N 12. P. 2793-2802.
doi: 10.1007/s00198-015-3194-y

4. da Silva Alexandre T., de Oliveira Duarte Y.A., Ferreira San-
tos J.L., et al. Sarcopenia according to the European Working Group
on sarcopenia in older people (EWGSOP) versus dynapenia as a risk
factor for disability in the elderly // J Nutr Health Aging. 2014. Vol. 18,
N 5. P. 547-553. doi: 10.1007/512603-014-0465-9

5. Sousa AS, GuerraRS., Fonseca I, et al. Sarcopenia and length
of hospital stay // Eur J Clin Nutr. 2015. Vol. 70, N 5. P. 595-601.
doi: 10.1038/ejcn.2015.207

6. Faulkner JA, Larkin LM, Claflin D.R., Brooks S.V. Age-related
changes in the structure and function of skeletal muscles // Clin
Exp Pharmacol Physiol. 2007. Vol. 34, N 11. P. 1091-1096.
doi: 10.1111/}.1440-1681.2007.04752.x

7. Shafiee G., Keshtkar A., Soltani A, et al. Prevalence of sarcope-
nia in the world: a systematic review and meta-analysis of general
population studies // J Diabetes Metab Disord. 2017. Vol. 16. P. 21.
doi: 10.1186/s40200-017-0302-x

8. Petermann-Rocha F., Balntzi V., Gray S.R., et al. Global preva-
lence of sarcopenia and severe sarcopenia: a systematic review and
meta-analysis // J Cachexia Sarcopenia Muscle. 2021. Vol. 13, N 1.
P. 86-99. doi: 10.1002/jcsm.12783

Vol 3 (3) 2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

ADDITIONAL INFORMATION

Funding source. This article was prepared by a group of authors
as part of research (No. in the Unified State Information System for
Accounting of Research, Development, and Technological Works
(EGISU): AAAA-A21-121012290079-2) under the Program of the
Moscow Healthcare Department “Scientific Support of the Capital's
Healthcare” for 2020-2022.

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

Authors’ contribution. All authors made a substantial contribution
to the conception of the work, acquisition, analysis, interpretation of
data for the work, drafting and revising the work, final approval of the
version to be published and agree to be accountable for all aspects of
the work. A.S. Smorchkova — data sources collection and analysis,
manuscript preparation; A.V. Petraikin — manuscript preparation,
manuscript revision; D.S. Semenov, D.E. Sharova — review concept,
manuscript preparation, final editing.

9. Cadonosa 10.A., 3otkmH E.I. CapKoneHus y naumeHToK ctap-
Lero Bo3pacta C 0OCTE0ApTPUTOM KpyMHbIX cycTaBoB // Hayd-
Ho-npaKkTunyeckas pesmatonorus. 2019. T. 57, Ne 2. C. 154-159.
doi: 10.14412/1995-4484-2019-154-159

10. Tsekoura M., Kastrinis A., Katsoulaki M., et al. Sarcopenia and
its impact on quality of life // Adv Exp Med Biol. 2017. Vol. 987.
P. 213-218. doi: 10.1007/978-3-319-57379-3_19

11. Sepulveda-Loyola W., Osadnik C., Phu S, et al. Diagnosis, preva-
lence, and clinical impact of SARCOPENIA IN COPD: a systematic
review and meta-analysis // J Cachexia Sarcopenia Muscle. 2020.
Vol. 11, N 5. P. 1164-1176. doi: 10.1002/jcsm.12600

12. Nipp R.D., Fuchs G., El-Jawahri A, et al. Sarcopenia is as-
sociated with quality of life and depression in patients with ad-
vanced cancer // Oncologist. 2017. Vol. 23, N 1. P. 97-104.
doi: 10.1634/theoncologist.2017-0255

13. Beaudart C,, Biver E., Reginster J.Y., et al. Development of a self-
administrated quality of life questionnaire for sarcopenia in elderly
subjects: the SarQol // Age Ageing. 2015. Vol. 44, N 6. P. 960-966.
doi: 10.1093/ageing/afv133

14. Geerinck A., Bruyere 0., Locquet M., et al. Evaluation of the
responsiveness of the SARQOL® questionnaire, a patient-reported
outcome measure specific to sarcopenia // Adv Ther. 2018. Vol. 35,
N 11.P. 1842-1858. doi: 10.1007/s12325-018-0820-z

15. Geerinck A., Locquet M., Bruyére O., et al. Evaluating quality of
life in frailty: applicability and clinimetric properties of the SARQOL
questionnaire // J Cachexia Sarcopenia Muscle. 2021. Vol. 12, N 2.
P. 319-330. doi: 10.1002/jcsm.12687

16. Witham M.D., Heslop P., Dodds R.M,, et al. Performance of the
SARQOL quality of life tool in a UK population of older people with
probable sarcopenia and implications for use in clinical trials: find-
ings from the SARCNET registry // BMC Geriatrics. 2022. Vol. 22, N 1.
P. 368. doi: 10.1186/512877-022-03077-5

206


https://doi.org/10.17816/DD

207

HAYYHEIE OB30PHI

17. Caconosa H0.A,, JlecHsk OM., BapaHosa WA, n ap. Pycckun
nepeBog v Banmpaums SarQoL — onpocHWKa KauecTsa Xu3HW Ans
MaLMEHTOB C capKoneHweit // HaydHo-npaKTuyeckas peBMaTonorms.
2019.7.57, N2 1. C. 38-45.

18. Gani F., Buettner S., Margonis G.A, et al. Sarcopenia
predicts costs among patients undergoing major abdomi-
nal operations // Surgery. 2016. Vol. 160, N 5. P. 1162-1171.
doi: 10.1016/j.surg.2016.05.002

19. Bruyére O., Beaudart C., Ethgen O., et al. The health econom-
ics burden of sarcopenia: a systematic review // Maturitas. 2019.
Vol. 119. P. 61-69. doi: 10.1016/j.maturitas.2018.11.003

20. Peterson M.D., Rhea MR, Sen A., Gordon P.M. Resistance exer-
cise for muscular strength in older adults: a meta-analysis // Ageing
Res Rev. 2010. Vol. 9, N 3. P. 226-237. doi: 10.1016/j.arr.2010.03.004
21. McKendry J., Currier B.S., Lim C,, et al. Nutritional supple-
ments to support resistance exercise in countering the sar-
copenia of aging // Nutrients. 2020. Vol. 12, N 7. P. 2057.
doi: 10.3390/nu12072057

22. Robinson S.M., Reginster J.Y., Rizzoli R., et al. Does nutrition play
arole in the prevention and management of sarcopenia? // Clin Nutr.
2018. Vol. 37, N 4. P. 1121-1132. doi: 10.1016/j.clnu.2017.08.016
23. Lozano-Montoya |., Correa-Pérez A., Abraha I, et al. Nonphar-
macological interventions to treat physical frailty and sarcope-
nia in older patients: a systematic overview — the senator Proj-
ect Ontop series // Clin Interv Aging. 2017. Vol. 12. P. 721-740.
doi: 10.2147/CIA.S132496

24. Lappe JM,, Binkley N. Vitamin D and Sarcopenia/Falls // J Clin
Densitometry. 2015. Vol. 18, N 4. P. 478-482.

25. Rooks D., Roubenoff R. Development of pharmacotherapies
for the treatment of sarcopenia // J Frailty Aging. 2019. P. 1-11.
doi: 10.14283/jfa.2019.11

26. Morley J.E., Abbatecola AM., Argiles J.M,, et al. Sarcopenia with
limited mobility: an international consensus // J Am Med Dir Assoc.
2011. Vol. 12, N 6. P. 403-409. doi: 10.1016/j.jamda.2011.04.014
27. Malmstrom TK., Miller D.K., Simonsick E.M,, et al. SARC-F: a
symptom score to predict persons with sarcopenia at risk for poor
functional outcomes // J Cachexia Sarcopenia Muscle. 2015. Vol. 7,
N 1. P. 28-36. doi: 10.1002/jcsm.12048

28. Bahat G., Yilmaz 0., Kilic C., et al. Performance of SARC-F in
regard to sarcopenia definitions, muscle mass and functional
measures // J Nutr Health Aging. 2018. Vol. 22, N 8. P. 898-903.
doi: 10.1007/512603-018-1067-8

29. Porto J.M., Nakaishi A.P., Cangussu-Oliveira L.M,, et al. Relation-
ship between grip strength and global muscle strength in commu-
nity-dwelling older people // Arch Gerontol Geriatr. 2019. Vol. 82.
P. 273-278. doi: 10.1016/j.archger.2019.03.005

30. Maggio M., Ceda G.P. Ticinesi A, et al. Instrumental and
non-instrumental evaluation of 4-meter walking speed in old-
er individuals // PLoS One. 2016. Vol. 11, N 4. P. e0153583.
doi: 10.1371/journal.pone.0153583

31. Podsiadlo D., Richardson S. The timed “Up & go™
a test of bhasic functional mobility for frail elderly
persons // J Am Geriatr Soc. 1991. Vol. 39, N 2. P. 142-148.
doi: 10.1111/j.1532-5415.1991.tb01616.x

T.3,N23,2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

32. Beaudart C., McCloskey E., Bruyére 0., et al. Sarcopenia in daily
practice: assessment and management // BMC Geriatrics. 2016.
Vol. 16, N 1. P. 170. doi: 10.1186/512877-016-0349-4

33. Stringer H.J., Wilson D. The role of ultrasound as a diagnostic
tool for sarcopenia // J Frailty Aging. 2018. Vol. 7, N 4. P. 258-261.
doi: 10.14283/jfa.2018.24

34. Netpsitku A.B., CMonspuyk M.A., MeTpsiikun ©.A., v op. OueHka
TOYHOCTW [JEHCUTOMETPUYECKMX UCCNefoBaHWI. [TprMeHeHe daH-
Toma PCK ®K2 // TpasMaTonorua v opToneams Poccuu. 2019. T, 25,
N 3. C. 124-134. doi: 10.21823/2311-2905-2019-25-3-124-134

35. Shen W, Punyanitya M., Wang Z,, et al. Total body skeletal mus-
cle and adipose tissue volumes: estimation from a single abdominal
cross-sectional image // J Appl Physiol (1985). 2004. Vol. 97, N 6.
P. 2333-2338. doi: 10.1152/japplphysiol.00744.2004

36. Mourtzakis M., Prado CM,, Lieffers JR, et al. A practical and
precise approach to quantification of body composition in cancer pa-
tients using computed tomography images acquired during routine
care // Appl Physiol Nutr Metab. 2008. Vol. 33, N 5. P. 997-1006.
doi: 10.1139/H08-075

37.Kim EY., Kim YS. Park I, et al. Prognostic significance
of CT-determined sarcopenia in patients with small-cell lung
cancer // J Thorac Oncol. 2015. Vol. 10, N 12. P. 1795-1799.
doi: 10.1097/J70.0000000000000690

38. Baracos V., Kazemi-Bajestani S.M. Clinical outcomes related
to muscle mass in humans with cancer and catabolic illness-
es // Int J Biochem Cell Biol. 2013. Vol. 45, N 10. P. 2302-2308.
doi: 10.1016/j.biocel.2013.06.016

39. Franceschi C., Garagnani P., Morsiani C., et al. The continu-
um of aging and age-related diseases: common mechanisms
but different rates // Front Med (Lausanne). 2018. Vol. 5. P. 61.
doi: 10.3389/fmed.2018.00061

40. Ferrucci L., Fabbri E. Inflammageing: chronic inflammation in
ageing, cardiovascular disease, and frailty // Nature Rev Cardiol.
2018. Vol. 15, N 9. P. 505-522. doi: 10.1038/s41569-018-0064-2
41. Zamboni M., Rubele S., Rossi A.P. Sarcopenia and obesi-
ty // Curr Opin Clin Nutr Metab Care. 2019. Vol. 22, N 1. P. 13-19.
doi: 10.1097/MC0.0000000000000519

42, Batsis J.A,, Villareal D.T. Sarcopenic obesity in older adults: etiol-
ogy, epidemiology and treatment strategies // Nat Rev Endocrinol.
2018. Vol. 14, N 9. P. 513-537. doi: 10.1038/s41574-018-0062-9
43. Tomlinson D.J., Erskine R.M., Winwood K., et al. Obesity decreases
both whole muscle and fascicle strength in young females but only
exacerbates the aging-related whole muscle level asthenia // Physiol
Rep. 2014. Vol. 2, N 6. P. 12030. doi: 10.14814/phy2.12030

44, Kim KM, Jang H.C, Lim S. Differences among skeletal muscle
mass indices derived from height-, weight-, and body mass index-
adjusted models in assessing sarcopenia // Korean J Intern Med.
2016. Vol. 31, N 4. P. 643-650. doi: 10.3904/kjim.2016.015

45. Newman AB., Kupelian V., Visser M., et al. Sarcopenia: al-
ternative definitions and associations with lower extremity func-
tion // J Am Geriatr Soc. 2003. Vol. 51, N 11. P. 1602-1609.
doi: 10.1046/}.1532-5415.2003.51534.x

46. Ha J., Park T., Kim H.K,, et al. Development of a fully automatic
deep learning system for L3 selection and body composition as-



https://doi.org/10.17816/DD

REVIEWS

sessment on computed tomography // Sci Rep. 2021. Vol. 11, N 1.
P. 21656. doi: 10.1038/s41598-021-00161-5

47. Prado CM,, Lieffers JR., McCargar L.J., et al. Prevalence and
clinical implications of SARCOPENIC obesity in patients with solid
tumours of the respiratory and gastrointestinal tracts: a popula-
tion-based study // Lancet Oncol. 2008. Vol. 9, N 7. P. 629-635.
doi: 10.1016/S1470-2045(08)70153-0

48. Martin L., Birdsell L., Macdonald N., et al. Cancer cachexia in the
age of obesity: skeletal muscle depletion is a powerful prognostic
factor, independent of body mass index // J Clin Oncol. 2013. Vol. 31,
N 12. P. 1539-1547. doi: 10.1200/JC0.2012.45.2722

49. Popuri K., Cobzas D., Esfandiari N., et al. Body composition as-
sessment in axial CT images using FEM-based automatic segmenta-
tion of skeletal muscle // IEEE Trans Med Imaging. 2016. Vol. 35,N 2.
P. 512-520. doi: 10.1109/TMI.2015.2479252

50. Park J., Gil JR, Shin Y., et al. Reliable and robust method for
abdominal muscle mass quantification using CT/MRI: An explor-
ative study in healthy subjects // PLoS One. 2019. Vol. 14, N 9.
P. 0222042. doi: 10.1371/journal.pone.0222042

51. Fedorov A, Beichel R., Kalpathy-Cramer J., et al. 3D Slicer as
an image computing platform for the quantitative imaging net-
work // Magn Reson Imaging. 2012. Vol. 30, N 9. P. 1323-1341.
doi: 10.1016/j.mri.2012.05.001

52. Burns J.E, Yao J., Chalhoub D., et al. A machine learning algo-
rithm to estimate sarcopenia on abdominal CT // Acad Radiol. 2020.
Vol. 27, N 3. P. 311-320. doi: 10.1016/j.acra.2019.03.011

53. Blanc-Durand P., Schiratti J.B., Schutte K., et al. Abdominal mus-
culature segmentation and surface prediction from CT using deep
learning for sarcopenia assessment // Diagn Interv Imaging. 2020.
Vol. 101, N 12. P. 789-794. doi: 10.1016/}.dii.2020.04.011

54. Graffy PM,, Liu J., Pickhardt P.J., et al. Deep learning-based
muscle segmentation and quantification at abdominal CT: Ap-
plication to a longitudinal adult screening cohort for sarcopenia
assessment // Br J Radiol. 2019. Vol. 92, N 1100. P. 20190327.
doi: 10.1259/bjr.20190327

55. Ackermans L.L., Volmer L., Wee L., et al. Deep learning auto-
mated segmentation for muscle and adipose tissue from abdominal
computed tomography in polytrauma patients // Sensors (Basel).
2021. Vol. 21, N 6. P. 2083. doi: 10.3390/521062083

REFERENCES

1. Cruz-Jentoft AJ, Bahat G, Bauer J, et al. Sarcopenia: revised
European consensus on definition and diagnosis. Age Ageing.
2019;48(1):16-31. doi: 10.1093/ageing/afy169

2. Tkacheva ON, Kotovskaya YV, Runikhina NK, et al. Clinical
guidelines on Frailty. Russ J Geriatric Med. 2020;(1):11-46. (In Russ).
doi: 10.37586/2686-8636-1-2020-11-46

3. Bischoff-Ferrari HA, Orav JE, Kanis JA, et al. Comparative
performance of current definitions of sarcopenia against the prospective
incidence of falls among community-dwelling seniors age 65 and older.
Osteaporos Int. 2015;26(12):2793-2802 doi: 10.1007/s00198-015-3194-y
4. daSilva Alexandre T, de Oliveira Duarte YA, Ferreira Santos JL, et
al. Sarcopenia according to the European working group on sarcopenia

Vol 3 (3) 2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

56. Ronneberger 0., Fischer P., Brox T. U-Net: convolutional net-
works for biomedical image segmentation // Lecture Notes Com-
puter Sci. 2015. P. 234-241. doi: 10.1007/978-3-319-24574-4_28
57. Shelhamer E., Long J., Darrell T. Fully convolutional networks for
semantic segmentation // [EEE Trans Pattern Anal Mach Intell. 2017.
Vol. 39, N 4. P. 640-651. doi: 10.1109/TPAMI.2016.2572683

58. Islam S., Kanavati F., Arain Z, et al. Fully-automated deep
learning slice-based muscle estimation from CT images for sarco-
penia assessment // Clin Radiol. 2022. Vol. 77, N 5. P. e363-e371.
doi: 10.1016/j.crad.2022.01.036

59. Kim D.W., Kim KW., Ko Y., et al. Assessment of myosteatosis on
computed tomography by automatic generation of a muscle quality
map using a web-based toolkit: feasibility study // JMIR Med Inform.
2020. Vol. 8, N 10. P. €23049. doi: 10.2196/23049

60. Dong X., Dan X, Yawen A, et al. Identifying sarcopenia in ad-
vanced non-small cell lung cancer patients using skeletal muscle
CT radiomics and machine learning // Thorac Cancer. 2020. Vol. 11,
N 9. P. 2650-2659. doi: 10.1111/1759-7714.13598

61. Graffy P.M,, Liu J., Pickhardt P.J., et al. Deep learning-based
muscle segmentation and quantification at abdominal CT: Ap-
plication to a longitudinal adult screening cohort for sarcopenia
assessment // Br J Radiol. 2019. Vol. 92, N 1100. P. 20190327.
doi: 10.1259/bjr.20190327

62. MetpankuH AB., Aptiokosa 3.P., Husosuosa J1.A, n gp. AHa-
3 3hhEKTUBHOCTU BHEAPEHUS CWUCTEMbI CKPWHWHIA OCTeo-
nopo3a // MeHemxep 3apaBooxpaHeHus. 2021. Ne 2. P. 31-39.
doi: 10.21045/1811-0185-2021-2-31-39

63. Moposos C.Ml., Bnagaumupckmin A.B., Jlegmxosa H.B., v ap.
MOCKOBCKMIA 3KCIEPUMEHT MO MPUMEHEHWIO KOMbIOTEPHOIO 3pe-
HWS B JIy4eBOI IMArHOCTVKE: BOBNEUEHHOCTb BPayein-peHTreHomo-
ros // Bpay 1 nxdopMaumoHHble TexHonoruun. 2020. N 4. C. 14-23.
doi: 10.37690/1811-0193-2020-4-14-23

64, CentorkoBa 0.B., Matkosckuin C.A., MetpsiikmH AB., n ap. As-
TOMAaTWUYeCKas CerMeHTaLms MbILLEYHOM W XUPOBOM TKaHW Ha KT-
1300paXKeHnsX ANt OLEHKM COCTaBa Tefa YenoBeKa W ANarHoCTU KM
capKoneHu // KodepeHums «AHGopMaLMOHHbIe TexHonorMm ans
MepCoHaNM31POBaHHON MeULMHBI» C BIOKOM NETHEN LUKOMLI ANA
Monofbix ydeHblX, 4 Hosbps 2021 r.: cbopHuk Te3ucos. Mocksa,
2021. C. 41. doi: 10.14341/cbaipm-2021-41

in older people (EWGSOP) versus Dynapenia as a risk factor for
disability in the elderly. J Nutr Health Aging. 2014;18(5):547-553.
doi: 10.1007/512603-014-0465-9

5. SousaAS, GuerraRS, Fonseca , et al. Sarcopenia and length of hospital
stay. Eur J Clin Nutr. 2016;70(5):595-601. doi: 10.1038/ejcn.2015.207

6. Faulkner JA, Larkin LM, Claflin DR, Brooks SV. Age-related changes
in the structure and function of skeletal muscles. Clin Exp Pharmacol
Physiol. 2007;34(11):1091-1096. doi: 10.1111/j.1440-1681.2007.04752.x
7. Shafiee G, Keshtkar A, Soltani A, et al. Prevalence of
sarcopenia in the world: a systematic review and meta-analysis of
general population studies. J Diabetes Metab Disord. 2017;16:21.
doi: 10.1186/s40200-017-0302-x

208


https://doi.org/10.17816/DD

209

HAYYHEIE 0B30PHI

8. Petermann-Rocha F, Balntzi V, Gray SR, et al. Global prevalence
of sarcopenia and severe sarcopenia: a systematic review and
meta-analysis. J Cachexia Sarcopenia Muscle. 2022;13(1):86-99.
doi: 10.1002/jcsm.12783

9. Safonova YA, Zotkin EG. Sarcopenia in older patients with
osteoarthritis of large joints. Sci Pract Rheumatol. 2019;57(2):154-159.
(In Russ). doi: 10.14412/1995-4484-2019-154-159

10. Tsekoura M, Kastrinis A, Katsoulaki M, et al. Sarcopenia and
its impact on quality of life. Adv Exp Med Biol. 2017,987:213-218.
doi: 10.1007/978-3-319-57379-3_19

11. Sepulveda-Loyola W, Osadnik C, Phu S, et al. Diagnosis,
prevalence, and clinical impact of sarcopenia in COPD: a systematic
review and meta-analysis. J Cachexia Sarcopenia Muscle.
2020;11(5):1164-1176. doi: 10.1002/jcsm.12600

12. Nipp RD, Fuchs G, El-Jawahri A, et al. Sarcopenia is associated
with quality of life and depression in patients with advanced cancer.
Oncologist. 2018;23(1):97-104. doi: 10.1634/theancologist.2017-0255
13. Beaudart C, Biver E, Reginster JY, et al. Development of a
self-administrated quality of life questionnaire for sarcopenia in
elderly subjects: the SarQoL. Age Ageing. 2015;44(6):960-966.
doi: 10.1093/ageing/afv133

14. Geerinck A, Bruyere 0, Locquet M, et al. Evaluation of
the responsiveness of the SarQoL questionnaire, a patient-
reported outcome measure specific to sarcopenia. Adv Ther.
2018;35(11):1842-1858. doi: 10.1007/512325-018-0820-z

15. Geerinck A, Locquet M, Bruyére O, et al. Evaluating quality of
life in frailty: applicability and clinimetric properties of the SarQoL
questionnaire. J Cachexia Sarcopenia Muscle. 2021;12(2):319-330.
doi: 10.1002/jcsm.12687

16. Witham MD, Heslop P, Dodds RM, et al. Performance of the
SarQoL quality of life tool in a UK population of older people with
probable sarcopenia and implications for use in clinical trials:
findings from the SarcNet registry. BMC Geriatr. 2022;22(1):368.
doi: 10.1186/s12877-022-03077-5

17. Russian translation and validation of SarQoL — quality of life
questionnaire for patients with sarcopenia. Sci Pract Rheumatol.
2019;57(1):38-45. (In Russ). doi: 10.14412/1995-4484-2019-38-45
18. Gani F, Buettner S, Margonis GA, et al. Sarcopenia predicts costs
among patients undergoing major abdominal operations. Surgery.
2016;160(5):1162-1171. doi: 10.1016/j.surg.2016.05.002

19. Bruyére O, Beaudart C, Ethgen O, et al. The health economics
burden of sarcopenia: a systematic review. Maturitas. 2019;119:61-69.
doi: 10.1016/j.maturitas.2018.11.003

20. Peterson MD, Rhea MR, Sen A, Gordon PM. Resistance exercise
for muscular strength in older adults: a meta-analysis. Ageing Res
Rev. 2010;9(3):226-237. doi: 10.1016/j.arr.2010.03.004

21. McKendry J, Currier BS, Lim C, et al. Nutritional supplements to
support resistance exercise in countering the sarcopenia of aging.
Nutrients. 2020;12(7):2057. doi: 10.3390/nu12072057

22. Robinson SM, Reginster JY, Rizzoli R, et al. Does nutrition play
a role in the prevention and management of sarcopenia? Clin Nutr.
2018;37(4):1121-1132. doi: 10.1016/j.clnu.2017.08.016

23. Lozano-Montoya |, Correa-Pérez A, Abraha I, et al
Nonpharmacological interventions to treat physical frailty and

T.3,N23,2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

sarcopenia in older patients: a systematic overview — the
SENATOR Project ONTOP Series. Clin Interv Aging. 2017;12:721-740.
doi:10.2147/CIA.S132496

24. Lappe M, Binkley N. Vitamin D and sarcopenia/falls. J Clin
Densitom. 2015;18(4):478-482. doi: 10.1016/}.jocd.2015.04.015

25. Rooks D, Roubenoff R. Development of pharmacotherapies for
the treatment of sarcopenia. J Frailty Aging. 2019;8(3):120-130.
doi: 10.14283/jfa.2019.11

26. Morley JE, Abbatecola AM, Argiles JM, et al. Sarcopenia with
limited mobility: an international consensus. J Am Med Dir Assoc.
2011;12(6):403-409. doi: 10.1016/j.jamda.2011.04.014

27. Malmstrom TK, Miller DK, Simonsick EM, et al. SARC-F: a
symptom score to predict persons with sarcopenia at risk for poor
functional outcomes. J Cachexia Sarcapenia Muscle. 2016;7(1):28-36.
doi: 10.1002/jcsm.12048

28. Bahat G, Yilmaz 0O, Kilic C, et al. Performance of SARC-F
in regard to sarcopenia definitions, muscle mass and
functional measures. J Nutr Health Aging. 2018;22(8):898-903.
doi: 10.1007/s12603-018-1067-8

29. Porto JM, Nakaishi AP, Cangussu-Oliveira LM, et al. Relationship
between grip strength and global muscle strength in community-
dwelling older people. Arch Gerontol Geriatr. 2019;82:273-278.
doi: 10.1016/j.archger.2019.03.005

30. Maggio M, Ceda GP, Ticinesi A, et al. Instrumental and non-
instrumental evaluation of 4-meter walking speed in older individuals.
PLoS One. 2016;11(4):¢0153583. doi: 10.1371/journal.pone.0153583
31. Podsiadlo D, Richardson S. The timed “Up &amp; go™: a test of
basic functional mobility for frail elderly persons. J Am Geriatr Soc.
1991;39(2):142-148. doi: 10.1111/].1532-5415.1991.tb01616.x

32. Beaudart C, McCloskey E, Bruyére O, et al. Sarcopenia in daily
practice: assessment and management. BMC Geriatr. 2016;16(1):170.
doi: 10.1186/512877-016-0349-4

33. Stringer HJ, Wilson D. The role of ultrasound as a diagnostic tool for
sarcopenia. J Frailty Aging. 2018;7(4):258-261. doi: 10.14283/jfa.2018.24
34. Petraikin AV, Smoliarchuk MY, Petryaykin FA, et al. Assessment
the accuracy of densitometry measurements using DMA PP2
Phantom. Traumatol Orthapedics Russ. 2019;25(3):124-134. (In Russ).
doi: 10.21823/2311-2905-2019-25-3-124-134

35. Shen W, Punyanitya M, Wang Z, et al. Total body skeletal muscle
and adipose tissue volumes: estimation from a single abdominal
cross-sectional image. J Appl Physiol (1985). 2004;97(6):2333-2338.
doi: 10.1152/japplphysiol.00744.2004

36. Mourtzakis M, Prado CM, Lieffers JR, et al. A practical and
precise approach to quantification of body composition in cancer
patients using computed tomography images acquired during
routine care. Appl Physiol Nutr Metab. 2008;33(5):997-1006.
doi: 10.1139/H08-075

37. Kim EY, Kim YS, Park |, et al. Prognostic significance of CT-
determined sarcopenia in patients with small-cell lung cancer. J Thorac
Oncol. 2015;10(12):1795-1799. doi: 10.1097/J70.0000000000000690
38. Baracos V, Kazemi-Bajestani SM. Clinical outcomes
related to muscle mass in humans with cancer and catabolic
illnesses. Int J Biochem Cell Biol. 2013;45(10):2302-2308.
doi: 10.1016/j.biocel.2013.06.016



https://doi.org/10.17816/DD

REVIEWS

39. Franceschi C, Garagnani P, Morsiani C, et al. The continuum of
aging and age-related diseases: common mechanisms but different
rates. Front Med (Lausanne). 2018;5:61. doi: 10.3389/fmed.2018.00061
40. Ferrucci L, Fabbri E. Inflammageing: chronic inflammation
in ageing, cardiovascular disease, and frailty. Nat Rev Cardiol.
2018;15(9):505-522. doi: 10.1038/s41569-018-0064-2

41. Zamboni M, Rubele S, Rossi AP. Sarcopenia and
obesity. Curr Opin Clin Nutr Metab Care. 2019;22(1):13-19.
doi: 10.1097/MC0.0000000000000519

42. Batsis JA, Villareal DT. Sarcopenic obesity in older adults:
etiology, epidemiology and treatment strategies. Nat Rev Endocrinol.
2018;14(9):513-537. doi: 10.1038/s41574-018-0062-9

43. Tomlinson DJ, Erskine RM, Winwood K, et al. Obesity decreases
both whole muscle and fascicle strength in young females but only
exacerbates the aging-related whole muscle level asthenia Physiol
Rep. 2014;2(6):212030. doi: 10.14814/phy2.12030

44, Kim KM, Jang HC, Lim S. Differences among skeletal muscle
mass indices derived from height-, weight-, and body mass index-
adjusted models in assessing sarcopenia. Korean J Intern Med.
2016;31(4):643-650. doi: 10.3904/kjim.2016.015

45. Newman AB, Kupelian V, Visser M, et al. Sarcopenia:
alternative definitions and associations with lower extremity
function. J Am Geriatr Soc. 2003;51(11):1602-1609.
doi: 10.1046/j.1532-5415.2003.51534.x

46. Ha J, Park T, Kim HK, et al. Development of a fully automatic
deep learning system for L3 selection and body composition
assessment on computed tomography. Sci Rep. 2021;11(1):21656.
doi: 10.1038/s41598-021-00161-5

47. Prado CM, Lieffers JR, McCargar LJ, et al. Prevalence
and clinical implications of sarcopenic obesity in patients with
solid tumours of the respiratory and gastrointestinal tracts:
a population-based study. Lancet Oncol. 2008;9(7):629-635.
doi: 10.1016/S1470-2045(08)70153-0

48. Martin L, Birdsell L, Macdonald N, et al. Cancer cachexia
in the age of obesity: skeletal muscle depletion is a powerful
prognostic factor, independent of body mass index. J Clin Oncol.
2013;31(12):1539-1547. doi: 10.1200/JC0.2012.45.2722

49. Popuri K, Cobzas D, Esfandiari N, et al. Body composition
assessment in axial ct images using fem-based automatic
segmentation of skeletal muscle. /EEE Trans Med Imaging.
2016;35(2):512-520. doi: 10.1109/TMI.2015.2479252

50. Park J, Gil JR, Shin Y, et al. Reliable and robust method for
abdominal muscle mass quantification using CT/MRI: an explorative
study in healthy subjects. PLoS One. 2019;14(9).e0222042.
doi: 10.1371/journal.pone.0222042

51. Fedorov A, Beichel R, Kalpathy-Cramer J, et al. 3D Slicer as an
image computing platform for the quantitative imaging network. Magn
Reson Imaging. 2012;30(9):1323-1341. doi: 10.1016/j.mri.2012.05.001
52. Burns JE, Yao J, Chalhoub D, et al. A machine learning
algorithm to estimate sarcopenia on abdominal CT. Acad Radiol.
2020;27(3):311-320. doi: 10.1016/j.acra.2019.03.011

Vol 3 (3) 2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

53.Blanc-Durand P, Schiratti JB, Schutte K, et al
Abdominal musculature segmentation and surface
prediction from CT using deep learning for sarcopenia
assessment. Diagn Interv Imaging. 2020;101(12):789-794.
doi: 10.1016/}.diii.2020.04.011

54. Graffy PM, Liu J, Pickhardt PJ, et al. Deep learning-
based muscle segmentation and guantification at abdominal
CT: application to a longitudinal adult screening cohort for
sarcopenia assessment. Br J Radiol. 2019;92(1100):20190327.
doi: 10.1259/bjr.20190327

55. Ackermans LL, Volmer L, Wee L, et al. Deep learning automated
segmentation for muscle and adipose tissue from abdominal
computed tomography in polytrauma patients. Sensors (Basel).
2021;21(6):2083. doi: 10.3390/521062083

56. Ronneberger 0, Fischer P, Brox T. U-Net: convolutional networks
for biomedical image segmentation. Lecture Notes Computer Sci.
2015:234-241. doi: 10.1007/978-3-319-24574-4_28

57. Shelhamer E, Long J, Darrell T. Fully convolutional networks
for semantic segmentation. /EEE Trans Pattern Anal Mach Intell.
2017;39(4):640-651. doi: 10.1109/tpami.2016.2572683

58. Kanavati F, Islam S, Arain Z, et al. Fully-automated deep
learning slice-based muscle estimation from CT images for
sarcopenia assessment. Clin Radiol. 2022;77(5):e363-e371.
doi: 10.1016/j.crad.2022.01.036

59. Kim DW, Kim KW, Ko Y, et al. Assessment of myosteatosis on
computed tomography by automatic generation of a muscle quality
map using a web-based toolkit: feasibility study. JMIR Med Inform.
2020;8(10):e23049. doi: 10.2196/23049

60. Dong X, Dan X, Yawen A, et al. Identifying sarcopenia in
advanced non-small cell lung cancer patients using skeletal
muscle CT radiomics and machine learning. Thorac Cancer.
2020;11(9):2650-2659. doi: 10.1111/1759-7714.13598

61. Graffy PM, Liu J, Pickhardt PJ, et al. Deep learning-based muscle
segmentation and quantification at abdominal CT: Application to a
longitudinal adult screening cohort for sarcopenia assessment. Br J
Radiol. 2019;92(1100):20190327. doi: 10.1259/bjr.20190327

62. Petraikin AV, Artyukova ZR, Nizovtsova LA, et al
Analysis of the effectiveness of implementing screening of
osteoporosis. Health Care Manager. 2021;(2):31-39. (In Russ).
doi: 10.21045/1811-0185-2021-2-31-39

63. Morozov SP, Vladzymyrsky AV, Ledikhova NV, et al. Moscow
experiment on Computer Vision in radiology: Involvement and
participation of Radiologists. Doctor Inform Tech. 2020;(4):14-23. (In
Russ). doi: 10.37690/1811-0193-2020-4-14-23

64. Senyukova QV, Pyatkovskiy SA, Petraikin AV, et al. Automatic
segmentation of muscle and adipose tissue on CT images for
assessing human body composition and diagnosing sarcopenia. In:
Conference “Information Technologies for personalized medicine”
with a block of the summer school for young scientists, November 4,
2021: collection of abstracts. Moscow; 2021. P. 41. (In Russ).
doi: 10.14341/cbaipm-2021-41

210


https://doi.org/10.17816/DD

Al

HAYYHEIE OB30PHI

0b ABTOPAX

* CMopukoBa AHacTacus KupunnosHa;

appec: Pocems, 127051, Mocksa, yn. MNeTpoBKa, 4. 24, c1p. 1;
ORCID: https://orcid.org/0000-0002-9766-3390;

eLibrary SPIN: 4345-8568; e-mail: a.smorchkova@npcmr.ru

Netpsiikun Anekcent Bnagummposuy, o.MH.;

ORCID: https://orcid.org/0000-0003-1694-4682;

eLibrary SPIN: 6193-1656; e-mail: alexeypetraikin@gmail.com
CeMénoB [imutpuin CepreeBuy;

ORCID: https://orcid.org/0000-0002-4293-2514;

eLibrary SPIN: 2278-7290; e-mail: d.semenov@npcmr.ru
Laposa [lapbs EBreHbeBHa;

ORCID: https://orcid.org/0000-0001-5792-3912;

eLibrary SPIN: 1811-7595; e-mail: d.sharova@npcmr.ru

* ABTOp, OTBETCTBEHHBIY 3a nepenucky / Corresponding author

T.3,N23,2022

00l https://daiorg/10.17816/DD110721

Digital Diagnostics

AUTHORS' INFO

* Anastasia K. Smorchkova, MD;

address: 24/1 Petrovka st., Moscow, 127051, Russia;
ORCID: https://orcid.org/0000-0002-9766-3390;

eLibrary SPIN: 4345-8568; e-mail: a.smorchkova@npcmr.ru

Alexey V. Petraikin, MD, Dr. Sci. (Med.);

ORCID: https://orcid.org/0000-0003-1694-4682;

eLibrary SPIN: 6193-1656; e-mail: alexeypetraikin@gmail.com
Dmitry S. Semenov, MD;

ORCID: https://orcid.org/0000-0002-4293-2514;
eLibrary SPIN: 2278-7290; e-mail: d.semenov@npcmr.ru

Daria E. Sharova, MD;
ORCID: https://orcid.org/0000-0001-5792-3912;
eLibrary SPIN: 1811-7595; e-mail: d.sharova@npcmr.ru



https://doi.org/10.17816/DD
https://orcid.org/0000-0002-0640-7368
mailto:a.smorchkova@npcmr.ru
https://orcid.org/0000-0003-1694-4682
mailto:alexeypetraikin@gmail.com
https://orcid.org/0000-0002-4293-2514
https://orcid.org/0000-0001-5792-3912
https://orcid.org/0000-0002-0640-7368
mailto:a.smorchkova@npcmr.ru
https://orcid.org/0000-0003-1694-4682
mailto:alexeypetraikin@gmail.com
https://orcid.org/0000-0002-4293-2514
https://orcid.org/0000-0001-5792-3912

	_Hlk57797256
	_Hlk57797256
	_Hlk57797256
	_heading=h.gjdgxs
	_heading=h.hnm5kyht4nq4
	_heading=h.dtbcwz2dsis4
	OLE_LINK1
	_heading=h.30j0zll
	_Hlk57797256
	_Hlk114989985
	_Hlk114995231
	_GoBack1
	_Hlk57797256

