PE3IOME

ABSTRACT

BecTHUK aHecTe31O1I0rMM U peaHumaTosiorum, Tom 20, Ne 5, 2023

http://doi.org/10.24884/2078-5658-2023-20-5-76-83 M

[NonnHenpomronaTnA KPUTUHECKUX COCTOAHNIM (0630p IMTepaTypbl)

I7 1. MIOTHUHKOB', M. P. YYHIKO', U. 5. XAAHMEB?, E. A. HOBPAMHUHAS, A. H. KY/IPABLIEB!

' HaunMoHaNbHbI MeAULMHCKUWA UCCNef0BaTeNIbCKUNA LEHTP XMpypruu um. A. B. BuwuHeBckoro, MockBa, Pd®
2 POCCUICKUI HaLMOHaIbHbIA UCCNIef0BaTeNIbCKUA MeAULUHCKUI yHUuBepcuteT um. H. U. Muporosa, MockBa, P®
3 PepepanbHbIi LLEHTP MO3ra U HelipoTexHooruii, Mocksa, PP

HepBHO-MblIIIeYHbIe PACCTPOIICTBA YPE3BBIYANHO PACIIPOCTPAHEHBI Y GONBHBIX B KPUTHIECKOM COCTOSIHUM, OHI 3HAYUTENBHO BJISIOT Ha CPOKU
BBI3/IOPOBJIEHNST 1 OTPAHNYNBAIOT KAUeCTBO MOCIEAYIONel ku3Hu. /Lo X 1op OlleHKa HAJIMYus TAaKNX HapYIIeHN B OT/Ie/IEHUSIX PeaHuMaIinm
U MHTEHCHBHON TepaIiu MpeJcTaB/sier TpyAHoCTH. [IpecTaBieHtblil aHaiua3 JIMTepaTypbl COBPEMEHHOTO COCTOSIHUST BOTIPOCOB AITHEMUOJIOTHH,
naToreHesa u matopuanoIorun nosuneiipomuonaruu kpurndecknx cocrosumii (IIHMKC) onpenenser akTyaabible HAIPABIEHUS AMATHOCTUKI
1 JIedeHus 9TOI MaToJ0T N,

Kniouegwie crosa: nosmueipoMuonaTist KpUTHYECKUX COCTOSHUIA, ITOJTUHERPONATUSA KDUTUYCCKUX COCTOSIHIN, MUOIIATHST KPUTHUECKUX COCTOSIHUIA,
npuobperentas B OPUT caaboctp, Mpiednast c1abocThb

s wurupoBaunus: [[noraukos I I1., Yyiiko M. P, Xamkues U. b., Kospaskkuna E. A., Kyapsisiie A. H. [TonunaeiipoMmuonaTist KpUTUIECKUX COC-
Tostnuii (0630p Jureparypor) // Bectruk anecresuonorun u peanumarosorun. — 2023, — T. 20, Ne 5. — C. 76-83. DOI: 10.24884,/2078-5658-2023-
20-5-76-83.

Critical iliness polyneuromyopathy (literature review)
G. P. PLOTNIKOV', M. R. CHUIKO?, I. B. HADZHIE\V?, E. A. KOVRAZHKINA3®, A. N. KUDRYAVTSEV!

' National Medical Research Center of Surgery Named after A. V. Vishnevsky, Moscow, Russia

2 Pirogov Russian National Research Medical University, Moscow, Russia

3 Federal Center of Brain Research and Neurotechnologies, Moscow, Russia
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in the diagnosis and treatment of this pathology.
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BBC}ICHI/IC HOHHHEﬁpOHaTHH N MHUOIIATUN HaCTO /INArHOCTUPY-

10T B ciydae Hed(D(HEKTUBHOCTH CAMOCTOSITEIBHOTO
Kimmnnyeckre vccieoBaHust MOCT€THET0 BPEMEHU  JIBIXaHUs TTOCJIe TIePUOJIA T TETbHOM MCKYCCTBEHHON
MOKA3aJI1 BBICOKYTO YaCTOTY COCTOSTHUIA, COTIPOBOK/IAIO-  BEHTHUJISIIIUY JieTKuX. Bocnasienye cuntaercs Beyiiei
HIUXCST HEPBHO-MBIIIEYHBIMU PACCTPONUCTBAMMU, Y TIAIU-  TIPUYUHON HEPBHO-MBIIIEYHOTO TTOBPEXKAEHUS, HO CY-
entoB B kputndeckom cocrtostiuu ([IHMKC). Hactora  1iecTBYIOT IPUMEPBI CYMMUPOBAHUST PA3IMIHBIX (haK-
BCTPEYAEMOCTU  TIOJIMHEWPOMUOIIATUN  KPUTHYECKUX  TOPOB PUCKA PA3BUTHUSI JAHHOTO COCTOSTHUSI.
COCTOSTHUI BapbupyeT oT 25% 110 83% B 3aBUCHMOCTU Tepmun «mpuobpeTenHast ciaboCcThb B OT/IEJIEHUH UH-
or ocuoBHoro 3aboseBanust [31]. OcHoBHBIMI ee TIpo-  TeHcuBHOI Tepanuny» (ICUAW — Intensive Care Unit
SBJICHUSIMU SIBJIIIOTCSL TWIIOAMHAaMuUsT, TeHepasm3oBan-  Acquired Weakness) Obl BBeileH B aHTJIOSI3bIYHBIX
Hast CHMMETPUYHAsT CJIA00CTD PECTIMPATOPHBIX MBI U ITyOJIMKAIUSX JJIsT ONMUCAHUST HEHPOHATBHOTO W MHO-
Mbri koneanocrett [2]. Jlnarnos IHMKC nveet corn-  maTu4eckoro KOMIoHeHTOB. OHM YacTO BCTPEYAIOTCS
AJTbHO-METUTIMHCKOE 3HAYEeH e, SIBJISIETCS TIOKA3aHUEM K B COUETAHUU U He Beer/a AnddepeHiupyoTcs, 4acto
[IPOBE/IEHHUIO JITUTEJIBHOM HEBPOJIOTMYECKOI peabuyinTa-  0003HAYasICh KaK OJWH CUHIAPOM. [[pyrumM TepMUHOM
1n. BaxkHOCTD 5TOM 1poOJIeMbI OYEBHIHA, HO €€ YaCTO-  SIBJISIETCSI TaK Ha3biBaeMast OJIMHEHPOMUOIIATHS KPH-
Ta, MPUIUHBI U MPOPUIAKTHKA OCTAIOTC akTyanbubiMi  Tudeckux coctosauuii (ITHMKC uimm CIPNM — Criti-

BOITPOCAMU UCCJIEIOBATEBCKOM 1€ TETbHOCTH. cal Illness Polyneuromyopathy). ITHMKC siBisercs
MPU3HAHHBIM U YAaCTBIM OCJIOKHEHUEM Y MTAIMEHTOB B
Onpenenenue KPUTUYECKOM COCTOSTHUU.
[MTHKC n MKC (Muonatnsi KpUTHYECKUX COCTOSI- InuIeMHoJI0THS
HUIT) TIPEACTABIAIOT COOOM 2 ATHOJOTHYECKIE TPAHN
reHepaJn30BaHHON MBbIIIEYHOH ¢aabocT, KOTOpbIe Pacmpocrpanennocts [THMKC 3aBucut ot Tuma,

Pa3BUBaIOTCA B CBA3U C TAKEJIBIMU 3a00/1CBAaHUAMMU. TAKECTU U IPOAOJIKUTEJIbHOCTU 336OJICB21HI/IH, qyB-
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CTBUTEJIBHOCTH UCTIOJIb3YEMOI AMATHOCTUKI. Y GOJIb-
HBIX, KOTOpbIM TpoBoasaT VBJI B Treuenne 5—7 e,
MbIIIeYHas cJ1a00CTh BO3HUKaAIa B 26—65% cirydyaes, ay
rarenToB, Haxoausmmxcsd Ha VIBJI gosbire 10 gHeit —
Oosee yeM B 2/, cirydaeB. Y HAllMEHTOB C OCTPBIM pe-
criupatopHbIM aucTpecc-cutapomoM (OP/[C) pacmpo-
crpanernoctb [THMKC cocraBuna 65,7% 1a MoMeHT
nepeBoga u3 OPUT u 31,4% Ha MOMEHT BBIITHCKHU U3
cranronapa [30]. Beicokag pacmpocTpaHeHHOCTh Ha-
Gurotaercst pu cerncuce — 10 67% [26].

[osknsrbre TaMEHTHI ¥ SKEHIUHBI YaIlie CTPAIaioT OT
ITHMKC. HactoTa BcTpeuaeMOCTH Y JKEHIITIH B 4 pa3a
BbilIe, yeM y Myskuni [11]. 3aboseBanue cBs3aHo ¢
MOYTH BJBOE TIOBBINIEHHON CPeIHECPOYHOIN CMepT-
HOCTBIO W TIPUBO/IUT K JUIUTEILHOMY JBUTATETLHOMY
nedunuty y tpetu 60sbHBIX. CTeneHb BbIPaKEHHO-
cru [THMKC saBucut ot TskecTd 3a00sieBaHUs ¥
WHTEHCUBHOCTH €T0 JIEYeHWsI, OTPUIIATETbHO BIUSET
Ha 1poruos. [TpuunHoit cmepTi 6oabHbIx ¢ THMKC
YacTO ABJSETCS CENTUYECKUI IMMOK C TOJUOPTraHHON
HeZI0CcTaTOYHOCThIO [40].

MakTopsl pucKa

B psane uccnenoBanuit mokasana cBI3b MEXIY pas-
sutueM ITHMKC u cercrcoM, cenTuyecKuM IIIOKOM
[12], cunapoMoM cucTEMHOH BOCHATUTETHHON pe-
akiun (CCBP), monmoprannoit auchynkmueit [29].
DaxTopamMu pUCKA SBJISIOTCS TUTIEPTIIMKEMUST, TUTIEPO-
CMOJISPHOCTB, TUTIEPJIAKTATEMHUS, TIPOBEJICHNE TTapeH-
TEPaTbHOTO TTUTAHWS, TPUMEHEHUS Ba30TIPECCOPOB 1
aMUHOTJIMKO3U/IOB, 3aMEeCTUTEIbHAS ToYeuyHas Tepa-
MU ¥ METOJIBI 9KCTPAKOPIIOPATBLHON /IETOKCUKATIIH,
rumoansbymMutemus [ 5, 39]. I pyrumu He3aBUCHMBIMU
MPEIMKTOPAMU SBJISIOTCS TTPOJIOJKUTENbHOCTL VTBJI,
aurebHOCTh mpedbiBatust B OPUT, 1auTebHOCTD
00€e3/IBUKEHHOCTH, HAJIMYie XPOHUYECKNX 3a00JeBa-
HUI Y TTAIIMEeHTa, TOTePs MBITIEYHON MaCChI, TPEKJIOH-
HbIi Bo3pact [1, 8, 13, 30].

[IpornBOpeYMBLI JaHHBIE, KACAIOIMECS BIUSHUAS Ha
BosuukHoBenne [ITHMKC askcrpakopriopaibHoil MeM-
OpaHHOI OKCHUTEHAIINH, TPUMEHEHMST MHOPEJIAKCAHTOB,
TUTIOTHPEe03a, KopTukocteponioB [37]. s oneHkn
(hakTOpPOB PUCKA B UX COBOKYITHOCTH HEOOXOIUM CH-
creMubIii moaxon [20].

YnomsauyTsie GaKTOPBl PUCKA TTO3BOJISIOT MTPE/ITO-
JIOKUTH BO3MOJKHBIE TTATOTEHETUYECKNE MEXaHU3MBI,
aexarmrue B ocuose ITHMKC.

IIaToreneTnyeckue MexXaHHU3MbI

Bocnanurenbuble 1 MUKPOIUPKYJISITOPHBIE Hapy-
e’ UTPAIOT KITI0UeByIo posb B passutuu [THMKC.
B akcriepnMeHTaIbHBIX MOJIE/IAX CETICHCA HA JKUBOTHBIX
OblJIa MOKa3aHa CBsA3b CO CBepxaKcnpeccueii E-cenex-
THHA 9HOTEJHS COCYIOB, KPOBOCHAOKAIOIINX TIEPHU-
(bepryeckne HEPBBI, UTO MPUBOAUT K (HOPMHUPOBAHUIO
3HIOHEBPAJIBLHOTO OTEKA I BTOPUYHOMY TTOBPEKICHUTO
HEPBHBIX BOJIOKOH. B ¢BA3M ¢ MOBBINIEHHO TPOHUTIA-
€MOCTBIO COCY/IOB TTPONCXO/NT JIOTIOTHUTEIBHOE TIPS -

77

MoOe TTOBPEKIEHNE aKCOHOB 32 CYET MPOHUKHOBEHUS
TOKCHUYECKUX MeTabonuToB [14].

[uneprankemus BpI3bIBAET AUCHYHKITUIO HEMPOHOB
W MUTOXOHJIPUIT MBITIIEYHBIX BOJOKOH. J[pyrumMu xo-
(hakTopamu SIBJSAIOTCS KaTabOJUYECKUI cTaTtyc obme-
Ha ¥ runoaabObyMuneMus [26]. TToBpeskaeHe MbIIIig
1 aKCOHOB MOJKET TIPOMCXO/INTH M3-3a TIOBPEKIEHNS
MOHHBIX KaHaysoB (kanamomnatun) [6]. B psame akcrre-
PUMEHTOB ITOKa3aHa aIbTePaIisi ObICTPBIX HATPHEBBIX
KaHAJIOB C THIIOBO30YIMMOCTHIO MEMOPAHbI MBITIIEYHO-
ro BoJsiokHa. [IposieMoHCTpUpOBaHO N3MEHEHIE TOMEO-
CTa3a BHYTPUKJIETOUYHOTO KaJbIHUSA C TIOCTELYIONUM
CHUKEHMEM COKPATUTEIbHON CIHOCOOHOCTH MBIIIIIL,
HaxansmBatorcs pannble 0 pPa3BUTUM aTpPODUU KJe-
TOYHOTO CTPECC-OTBETA, CBA3AHHOTO C AUCHYHKITHEH
AHJIOTIJIA3MATUYECKOTO PETHKYJIyMa, U3BECTHOTO KaK
orser passepryToro 6enka (UPR) [10].

[Ipu MKC ¢yHKITMOHATBbHBIE U CTPYKTYPHBIE H3MeHe-
HIsT MBIIIIIL TIPOUCXO/IAT CJOKHBIM 0Opasom. V3-3a cHu-
JKEHMST CUHTE3a M YBEJIIEHNST TIOTPEOJIEH IS MBITITIEYHBIX
6EJIKOB, OCOGEHHO MUO3UHA, TIPOUCXOAUT PAHHSIS aTPO-
hust mpIT. BocnanmtesbHbIe MPOIECChl UTPAIOT B 3TOM
BaKHYIO poJib. DakTOp HEKPO3a OIYXOJU o, HHTEPJIEi-
KUH 1, MTHTEPJIEHKUH 2, THTEPJIEHKIH 6, a TaKKe «(haKTop
maddepentiposku poctay (GDF-15), youksuTrHoBas
nipoteacoMHast cuctema (UPS), cbIBOpOTOUHBIT aMUION T
A1 6 vaeHTHGUITUPOBAHBI KAaK TIPOBOCHATIUTEbHbIE
MeMaTopsbl, crocoberByionie atpodun [41]. Iuto-
30J1bHBIN Gestok, Nod-1momo0HbIi perenTop ceMeiicTa
NLRP, ocHOBHOII KOMIIOHEHT OZHOMMEHHOIO THUIIA MH-
dmammacom (NLRP3 undiamvacom), uMeeT pelraioriee
3HaYeHUE B Pa3BUTUU aTPO(UN CKeJIETHBIX MbITII] [28].
Hapsity ¢ nerenepaTiBHBIMM M3MEHEHUSAMHY, BKJIIOYAIO-
HIMMU TIOBPEXK/IEHNE COKPATUTEIbHBIX 2JIEMEHTOB Cap-
KOMEPOB, TMOTEPIO JIECMUHA U AUCTPOPUHA, CHUKEHUE
ypotst metabosmama 18F-D/IT, B cKeleTHBIX MbIIITIAX
MAIMEHTOB HAOJTIOAJIICH TPU3HAKHY aJIalITUBHBIX CTPYK-
TYPHO-(PYHKIIMOHATBHBIX [TEPECTPOEK — MOANDUKAIIS
(beHOTHITA MBITIIEYHBIX BOJIOKOH TI0 «OBICTPOMY> THITY 1
aKkTuBaIys ayrodaruueckoro nyT [ 3, 6]. /lokazana Bax-
Hasl PETYJIUPYIONIast POJib B aTPOMUI MBI Y GOTBHBIX
C TSDKEJION TePMUUYECKOW TPaBMOW CUTHAJIBHOTO ITyTH
MuocTatuna [42].

Wsonuposannas ITHKC npencrasiaser coboil Heii-
POIIATUIO KPYITHBIX BOJIOKOH C JieTeHepalueil akCOHOB.
B otesibHbBIX ncce[oBaHuSX Obliia OOHApysKeHa Hell-
poraTus TOHKUX BOJIOKOH CO CHUKEHHOH TIJIOTHOCTBIO
WHTPAsUIEPMAIbHBIX HEPBHBIX BOJIOKOH. [lerenepa-
I[US1 TOHKUX BOJIOKOH OOBSICHSIET HEBPOIATHYECKYIO
60JIb €O JKrydeil au3ecTe3veil M CHUKEHHOM TeMIie-
PaTYPHOIT UyBCTBUTEIHLHOCTBIO JIAsKe CITYCTSI MECSIIIbI
rocJjie npeObIBaHUsI B peaHuManuu. Y HaiueHToB ¢
CerncrcoM oOHapysKeHa CBsA3b OMOIHEPTeTHYECKO He-
JIOCTAaTOYHOCTU U HAPYIIEeHUs HEHPOMBIIIIEUHON Tiepe-
Jauu curHana [23].

Huarnos

Jlmarnos ycramaBiaWBaIOT HAa OCHOBAHWUU KJIMHU-
YeCKOW KapTWHBI, HAMNYUSA (PAKTOPOB PHUCKA W TIOJ-
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TBEPKAAIOT HEWPODU3UOJIOTHUECKON JAMATHOCTUKOM
[38]. Cemanust u/mnau HapyuieHue CO3HAHUS OTPAHU-
YKMBAIOT HeBposiorndeckoe obcienoBanue. Heiipodu-
auosiorndeckast nuarnoctuka B OPUT orpanmuena
nHTephEPEHIIMOHHBIMI apTedakTaMu: OTEKOM, TPaB-
MaTUYECKUM TOBPEK/ICHUEM TKaHe, TUIOTePMUEH,
OTCYTCTBUEM TIPOU3BOJBLHON MBIIIEUYHON aKTHBHO-
ctu. Hampumep, Hapymenus KoaryJsdiuyd WCKIIOYa-
10T WCTIOJTb30BAHNE UTOIBUATON 3JIEKTPOMUOTPADIH.
Ha manuslit MOMEHT «30J10TOM CTAHAAPTS AUATHOCTUKH
ITHMKC otcyrcrByer [24].

Kannuueckast kapTuna

1. /lsueamenvnas Qynxuyus

Baxnapsim cumntomom [THMKC gBrisiercs cumme-
TPUYHBIN U BAJIBIN TTape3, HelfporaTu4ecKUi KOMIIOHEHT
(ITHKC) npostBiisiercst 6ojiee AUCTaIbHO, 2 MUOTIATHYE-
ckuit komnorent (MKC) — 6osee nmpokcumanbio [33].
Kommonent MKC nipostBisieTcst B ¢BsI3u ¢ aTpodueit
MBIIII] B T€YeHNE HECKOIBKUX [Hei. YacTo BOSHUKAET
«aparMasibHast c1aboCTb» WM «BEHTHIISATOP-UHILY-
IupoBaHHas auadparMaabHas TucyHKImsgy> (0KOI0
80% mnarenToB B KputHueckom coctosiauu ¢ UBJT), B
GoJbIIMHCTBE crydaes couetarorasicsa ¢ [THMKC [25].
BoBieuenne uepenHbIx HEPBOB KaK TaKOBOE BCTpeYa-
eTcs KpaiiHe pe/iko, HapyTIeHWs TJIa30/[BUTATETbHON 1
MYTTAJITIOMOTOPHON (DYHKITUH HE OTIMCAHBL.

B muarnoctuxe ITHMKC wncnonb3yercs 1mkasa
OTIEHKN MbITIedHoi cuiabl CoBeTa MEJUIIMHCKUX HC-
caepoanuii (MRC), pyunas aunamomerpust (Grip
Strenght Test), rect TUG (Timed Up and Go), rect
dusnyeckoit pynkiuu 8 OPUT (PFIT-s), Tect mo-
o6unboctu B OPUT Perme (Perme MS), The de
Morton Mobility Index (DEMMI), mkana nepemen-
HbIX KiaumHudeckoro ucxoxa (COVS), mHCTpyMEHT
Chelsea Physical Assessment Tool (CPAx), orenka
(DYHKITMOHAIIBHOTO COCTOSIHUS B OTAEJE€HUU WHTEH-
cusnoii tepanun (FSS-ICU), mkanra MOOMIBHOCTH B
oT/esleHny UHTeHcuBHON Teparnuu (IMS), axroputm
onTuMaJIbHON onenky Mobmusary B OPUT xupyp-
riyeckoro podust (SOMS) u MmandyecTepcKast olleHKa
noawkHocTu (MMS) [1,44]. YacTh mKas, B YacTHO-
¢, TecT 6-MuHyTHON X0a6061 (EMWT), oKa3aTeb
dyukumonanbuoit HesapucumocTu (FIM), nagexc mo-
6usnbnoctu Rivermead (RMI), unznexc Baprena, moxer
npuMensaTbess B OPUT b y HeGOIbIION yacTy Ma-
IIUEHTOB W, HECMOTPSI HAa BBICOKUI JMATHOCTUYECKUTT
MOTEHI[NAJ, MIMPOKOTO KIMHUYECKOTO TPUMEHEHUS
y MAIMEeHTOB B KPUTHUUYECKOM COCTOSTHUU MOJKET He
umerb. Hanbosee yacto ucnonbsyeres mkaga MRC,
XOTSI U UMeeT onpejiesienHble orpanndenus [21]. s
OIIEHKM W TPOTHO3MPOBaHUS (DYHKIIMOHAJIbHOW aK-
tuBHOCcTH naneHToB OPUT HeobX0aMMO OlleHUBATH
MBIIIEYHYIO BBIHOCTUBOCTD, JIJIS YETO IPEJIJIATAETCS 1C-
MOJIb30BATh MOANMUIIMPOBAHHBIN (DYHKIIMOHATHHBII
tect FI2 [22].

2. Peghnexcol

Ha HayasnbHbIX cTa/IUsIX TTATOJIOTUYECKOTO TIPOoTiecca
MIPOIPUOTIETITUBHBIE PeIIEKChI BBI3BIBAIOTCS, HO 3aTEM
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ocrabeBalOT WM He BBI3BIBAIOTCS. [Ipu M30mMpoBaH-
Hoit MKC oHu MoryT ObITh COXpaHeHbI, HaOI01aeT-
CsI BbIPA)KEHHAS] MbITIIEYHAs aTPOMUS ¢ COXPAaHEHUEM
4yBCTBUTENLHOCTH 110 MEPE TIPOrPECCUPOBaHUST 3200~
JIeBaHUs.

3. Uyscmeumenvrocmo

[Ipu ITHKC oTmeuatoTcst HapyiieHust TOBEPXHOCT-
HOU YYBCTBUTEJIBHOCTH, TPOIMPHUOIEINN, TeMIIEepa-
TYPHO-00JIEBOI UYBCTBUTEIbHOCTH; CEHCOPHBIX Ha-
pymenwnii ipu MKC He o6HApYsKEHO.

Hetipogusuonozuueckas ouaznocmura

B cnyyae nucTtaibHO-CMMMETPUYHOTO CEHCOMOTOP-
noro mnposiiaenuss [THMKC anexrponeiiporpadust
(9HT) nokaspiBaeT CHUKEHUE aMILIUTY MOTOPHBIX
otBeToB (M-BOJIH) MJTM TTOTEHITMAJIOB JIEVCTBUST CEH-
COPHBIX HEPBOB C HOPMAJIbHOM MJTN CJIETKA CHUKEHHOU
cKopocTbio rpoBenenus 1o Hepsy. [Ipu MKC noteniu-
aJI IECTBUS CJIOKHBIX MBIIII] MOKET TaKsKe ObITh 3Ha-
YUTEJLHO CHIZKEH 10 aMIuinTy e (> 50% oT HopMbI) 3a
cyeT MbIeqHOU aucdyHKIun [43] Tpu cOXpaHEHHOM
MOTEeHITrajIe eCTBUS CEHCOPHBIX HepBOB. CHUIKEHNE
AMILTATYBI M -BOJIHBI MEIMATBHOU ITUPOKOI MBITIITIBI
6eipa v TN TETbHOCTI M-BOJIHBI MBITII[BI, OTBOSIIIEN
MU3UHEI], JeMOHCTPUPYIOT XOPOIIYIO KOPPEJSIIUIO C
nuartno3om ITHMKC,; BrigBienue nux MoskeT IIOMOYb
B panteii auarnoctruke IITHMKC [18].

[Ipssmoii MBITTIEYHON CTUMYJIAINEN MOXKHO BbISC-
HUTb, BBI3BAHO JIU CHU)KEHME aMILIUTYIbl M-BOJIHbI
MKC wnnu [MTHKC: npu HeliponaTuu mpsiMas MbI-
IIeYHast CTUMYJISIIUSI TTPUBOJIUT K HOPMAJIbHOMY IT10-
TEHI[UAJTBHOMY OTBETY, TP MHOIATUU OTCYTCTBYET
MBIIIIEYHBIN OTBET KaK Ha AJIEKTPUUECKYIO, TAK U MPSsi-
MYIO UMITYJIbcaIuio. MblllleuHasi CTUMYJISIIIASL MOKET
0OHAPY/KUTH 3HAYMTEIHHO YMEHBIIIEHHYIO aMILIUTY/LY
MBIIIIEYHOTO OTBeTa [4].

AsekrpoMuorpadust 0OBIYHO TIOKA3BIBAET MATOJIOTH-
YeCKyH CIMIOHTAHHYI0 aKTHMBHOCTH B Buje (GUOPHILISI-
IIUH U TIOJIOKUTETbHBIX OCTPBIX BoJH Kak ripu [THKC,
tak 1 nipu MKC. BoisgBigercs Takke yBeandeHune Ko-
JIn4ecTBa MoJaU(Ma3HbIX TOTEHI[UAJIOB IBUTATEIbHBIX
€/IMHULL, C OJIHOU CTOPOHbI, U3-3a JIeTeHePaI AKCOHOB
B koHTekcTe [THKC, ¢ npyTroii cTopoHsl, 13-3a TI0X0i
CUHXPOHU3AIUK OTEHI[UAJIOB MBITIIEYHBIX BOJIOKOH B
xouTekcTe MKC.

Wamepennd nmpoBoanMocTy ANaGparMagbHOTO HepBa
U 3aIKCH 3JIEKTPOMHUOTpadUu MeKPEeOEPHBIX MBbIIIILL
wii auadparMbl UMEIOT AUArHOCTUYECKOoe 3HAuYeHUe
[IPY M30JIMPOBAHHOI Heyaade oTaydenust ot IBJI 6e3
JIPYTUX HEPBHO-MBITIIEYHBIX HAPYTIIEHWH B KOHEYHOCTSIX,
HO SIBJISTIOTCST TEXHUYECKHU CIIOKHBIMU 1 TPEOYIOT COOT-
BETCTBYIOIIEN HEMPOPUZNOTOTUIECKOH 9KCIIEPTU3HI [6].

Buoncus mviwy

Muomnarus (mim muomnarnyeckas yacts [ITHMKC)
TaKKe€ MOJKET OBbITh JMAarHOCTHUPOBAaHA C IOMOIIBIO
6uoncuy mbimi. Oranunrensubii npusnak MKC —
[IPEUMYIIECTBEHHAS IOTEPsS] MUO3UHA B CPABHEHUU C
AKTUHOM; OTMEYAETCsl MCUe3HOBeHne AUCTPpodruHa 13
CapKOJIEMMBI, JKUPOBOE TIEPEPOKAEHIE MBITITT [7].
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Muddepennunanbuas IMarHoOCTHKA MbILIEYHOH CIA00CTH
Differential diagnosis of muscle weakness

MpuymHa

Hosonornyeckue hopmbl

[MopameHna CNMHHOro Mo3ra

Muemuns 1 KpOBOW3/IMAHWE B CMIMHHOM MO3T, MEXaHWYeCKOe CAAaB/eHWNE CMIMHHOIO MO3ra, MHTpacnu-
HaslbHOe 06beMHOe 06pasoBaHue, anuaypasbHble abCLecchl, LepBUKaabHan MUesonaTus, ayTonum-
MYHHBbI WM NaToreH-o06yClIOBEHHbIN MUEUT (HanpumMep, aHLEePasoMUENUT, KNeLeBO MEHWUHIO-
aHuedanuT, Bupyc 3anagHoro Huna)

[MopaxeHusa cTBoNa rosI0BHOMO Mo3ra

LieHTpanbHbIA MOHTUHHBIA MUESIMHONNS (CUHAPOM OCMOTUYECKOM AeMUeIMHU3aLMM)

HapyLueHns HepBHO-MbILLEYHOM Nepesaqu

MwacTtenus, cuHgpom JlambepTa — MIToHa, 60TyNM3M, MHTOKCUKaLnn

Megu1KameHTO3HOe BO3aencTBme

MuopenakcaHTbl, HEpPBHO-MbILIEYHbIe 6/10Kabl, CTepOMAHAA MUONaTUA

ONEKTPONUTHbBIE HAPYLLEHUs

Mnokanuemus, runodocdaremus, runepmarHuemMmus

CuctemHble 3a6onieBaHusA

[unabeTtnyeckas Heviponatisa, ayTOMMMYHHbIE HeMponaTum MK MUONAaTUK, HanpuUMep, CUHAPOM lite-
Ha — Bappe, sHuedanunT, sBackynnt, BUY-nHdeKuma, nopdurpma, napaHeonnacTM4ecKme CUHAPOMbI

MbiweyHble 3a6osieBaHuUsA

Pa6aomnonus, MbllweyHble OUCTPOdUU, MUTOXOHAPUA/IbHBIE MUONATUM, MeTaboIM4ecK1e mmonaTunm

Boiesnstior cieyionne MUOTIaTUIeCKUe TOATHITbI:

— knaccuueckuit MKC: nectientmdudeckast arpodust
BOJIOKOH 1-TO U 2-TO THUTIOB, JKMPOBast AUCTpPodus, He-
HEKpPOTUYecKast (KJINHUYECKast KapTUHA: OTCYTCTBUE
HoBbIeHsT ypoBHsI KpearnHdochorunasn [ KDK])
[33];

— HEKPOTH3UPYIOIast MUOTIATHS (TTOBBIIIIEHUE YPOB-
ust KOK);

— «roJicToUIaAMEHTHASI MUOTIATHST»: TOTEPS MEXKMUO-
bubpumspHoii cetu (oBbiniene ypopis KOK).

Y3U mouuy, u nepughepureckux nepsos

B mocsiennue 101 06CYKIAAIOTCS BO3MOKHOCTH
coHorpauy MBI U TTepudepudeckux HepBoB [1].
Arpoduueckrie U3MEHEHUST MBI MOTYT OBITH 00-
HAPYKEHbl OYeHb PaHO, U3MEHEHUS IXOTEKCTYPbI
MBI U 0OHapyKeHue (hacIUKyJISIUid MOTYT CBU-
JIETEeJIbCTBOBATH O TOBPEKIEHUN MBIIIEUHON TKAHU
[47]. Y3-uccienosanme auadparMbl UMeeT JUATHO-
CTUYECKOEe 3HAYEHUEe TIPU 3aTPYIHEHUN OTIYYEHUS
ot UBJI [31]. Pan uccinepoBanuii He CMOT BBISIBUTD
BBICOKYIO TOUHOCTb YJIBTPA3BYKOBOTO MCCJET0BAHUS
MBITII] U TlepudepruuecKux HePBOB JIJisl BbISBJIEHU
ITHMKC [43]. ¥ yacTu manueHTOB B KPUTUIECKOM
COCTOSIHUY ObLJIO BBISIBJICHO YBEJUYEHIE MbIIICYHOI
MaccChl, CBSI3aHHOE ¢ OTEKOM MBbIIIeYHOI TKaHu [15].
YinbrpasByKoBoe MCCIeI0BaHUE BBICOKOTO paspelie-
HUSI IEMOHCTPUPYET YBeJndeHue TI0Nau monepey-
HOTO ceueHust 0JIbIIeOEPIIOBOrO HEPBA KaK MPU3HAK
BOCITATUTENIBHOTO oTeKa [14].

MPT u KT mouuy,

Ha MP-uccienoBain MOKET BBISIBISITHCS Mac-
CUBHOE TIOBPEKJeHUe MBI, TPEUMYIIECTBEHHO
MPOKCUMAJIBHBIX, YTO MOJKET MOMOYb B YCTAaHOBKE
nuarnosda IIHMKC. Mcnosrb3oBanue Crieruajan3upo-
BaHHBIX KOJIMYECTBEHHBIX TPOTOKOJI0B MPT MoxkeT
IIOMOYb 3HAYNTEJHbHO TOYHEE OI[eHUBATh U3MEHEHNS
™Mbl B kagecTBe ctannapra a5t KT-uccienoBanust
NpeJiyiaraeTcsl onpeeseHe 3HAYeHHUsT IIOTEPU TIJI0-
Ia/{1 TTONIePEYHOTO CeYEeHMUs MBIIIIIbI, BHITPAMIISIO-
el I03BOHOYHMK, a TAK/Ke MCII0Ib30BaHIe NHIEKCa
ckesetHoit myckynatypbl (Skeletal Muscle Index,
SMI) [46].
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Jupgpepernyuanvrolii duazios

B Hacrosiiiiee Bpemst Jiro0ast MblliedHasi c1aboCTh
B OPUT tpebyer nuddepeHnnaabHoi TUarHoCTUKN
¢ ITHMKC (rabuuia).

Ipogpunaxmuxa u mepanus

[Ipodunakruka u agexBaTHoe Jjedenne [THMKC
umeroT 6osbinoe 3Hadenue [39]. VIHTeHcuBHOE Jieve-
HUE CEIlCrca CYUTAETCS OCHOBHBIM B MPO(UIAKTUKE
ITHMKC. Bo3szeiicTBrie Ha HeIaBHO OTKPBITHIE Me-
JIMATOPBI BOCTIAJIEHUS, YYACTBYIOIIME B MBIIIEUHOM
aTpodun, Takue kak GDF-15, MokeT okasaTbes mep-
CHEKTUBHBIM. /[pyrue mpoduiakTuieckue crpaTerun
BKJIIOUAIOT YMEHbIIIEHUE BJIUSHUS U3BECTHBIX (DaKTO-
poB pucka [45]. Tak, HOpMaTU3aIust ypOBHSI TITIOKO3bI
B KPOBU 3HAYUTEJIBHO CHIIKAJIA YACTOTY BBISBJICHUS
npusnakoB [THMKC.

besornacHoil 1 BBIMTOJHUMONW METOANKONW Tpodu-
JIAKTUKU SIBJIIETCS COKPAIIIEHUE TIPO/I0JIKUTENTbHOCTH
ummMoOwnsar [34]. IlaccuBHbIE IBUKEHUS PyKaMU
1 HOTaMU Ha TPeHasKepe CrocoOCTBYIOT YMEHbIIEHUTO
MOTEPU MBINIEYHON MACChl U MOTYT ITIPEISTCTBOBATDH
passututo [IHMKC [19]. Paussiss MmoOumsanust aua-
(bparmbl 3a cyeT CIOHTAHHOTO BIXAHWS CYUTAETCS
CTaHAAPTHOI IPAKTUKOMN ISt MUHUMU3AIUK CJIa00CTH
neixateabHbIX MBI [17]. Pannee Havano ¢usnote-
panuu B TeueHWe TepBhIX 48—72 4acoB MPOBeACHUS
nanrenty VBJI mpomeMOHCTPUPOBANIO 3HAYUTEIb-
HBIN MOJOKUTENbHBIN a(hdeKT. BricokonHBa3UBHBIE
MeToJibl Tepanuu, Takre kak IKMO, He gBisioTcs
HPETSITCTBUEM JIJIsI IPOBEICHUST PaHHENH MOOMIU3AIIN
manmenTa. /st macCMBHOM aKTUBAIIMK MBIIII] MOJKET
HCIIOJIb30BAThCA dJIeKTpudecKas cCTUMyJisius [21].

AsuMeHTapHasi HEe[OCTATOYHOCTDh CUUTAETCS OJ[HUM
n3 ocHOBHBIX (haktopoB [THMKC, u pannonanbHbIN
MOJIX0/l K KOPpeKuuu JepuiiuTa MuTanusi IpPUBOJUT
K yMeHbIeHuio crenern Boipaxkennoctn [IHMKC [5,
19]. Hasnauenwue pannero nuranus B8 OPUT croco6-
CTBYET YBEJUYEHUIO MBIIIEYHON CUJIbI Y TTAIIUEHTOB C
ITHMKC [48].

Wsyuaercsi BO3MOKHOCTb TIPUMEHEHUS] WHTU-
6uTopoB XosmHacTepasbl y manmentos ¢ ITHMKC.
A. M. AnammeeB u A. A. benikun B 2013 1. mpoBesin
KJIMHUYECKOE UCIBbITAHUE UIUJIAKPUHA Y TTAIIMeHTOB
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C HEPBHO-MbIIIIEYHBIMKU HapymieHusiMu. [1o gaHHbIM
aJIeKTpoHepoMuorpadun OBLIO BBISIBIEHO CTATUCTH-
YeCcKH 3HAYMMOe YBeJINUeH e HH/IEKCA HEPBHO-MbIIIIeY-
HOTO MTOBPEXK/IEHIS B CPETHEM HA 8 MMyHKTOB.

Perynupyionyio poJjib B pereHepaiuu CKeJEeTHbIX
mbrmr mpu MKC MokeT urpath MenatoHuHn [27].
NmeeTcs OMbBIT TEPAITUU TECTOCTEPOHOM Y TAIUEHTOB
¢ MKC [37]. O6cy:xaaercst mpuMeHeHne THIPOKOPTH-
30HA JIJIST TPEJIOTBPAIIeH NS TIOTEPU MBIIIEYHOI MACCh
1 ocabJIeHrs CUCTEMHOTO Bocnasenus [15].

HpOI‘HOS " OT/IaJICHHBIE IIOCJIEeACTBUA

Bosauknosenne IITHMKC yxynamraer cpenmecpod-
HBII U OT/IaJIeHHbII TPOrHO3 PEaHNMAIMOHHBIX GOJIb-
ubix. Corsacuo uccienosanuio S. Baby et al. (2021),
JetanbHOCTh B Tpytie maruenToB OPUT ¢ TIHMKC
Oblia Ha 43% BbIlle, YeM B TPYIIE TAIMEHTOB (e3
npogsienuit [IHMKC [8]. K MmomenTy BbITICKH U3
cTarmoHapa y TpeT OOMbHBIX ellle COXPAHSIOTCS TPO-
anenust THMKC, uepes 3 mecsa —y 20—-30%, uepes
6—12 mecstiieB — y 10—15%, okoso 10% maineHToB co-
XPaAHSIOT CUMIITOMATUKY Yepe3 2 T0/1a, B PsiJie CIyJYaeB
6onee 10 ser [44]. Uccnenosanue D. Schmidt et al.
(2022) nokazano: yactora IIHMKC cocraBuma 52%
HaIeHToB K MOMeHTy otaydenus ot UBJI, 38% mpu
niepeBojie us otaenaenus u 13% npu Bbinucke 13 60Jb-
uutsl [37]. 1o cpaBHEHWIO ¢ MY KUYMHAMU JKEHIIIITHBI

BOCCTaHABJIMBAJIHCH JIy4dlne. Bo3pacT, MpoaoKUTe b-
HocTh npebbiBanus B OPUT, cocTostHe 3[0pOBbs /10
TOCTIUTAIN3AIUN  SABJISIOTCS BaKHBIMU (PAKTOPAMU
MIPOTHO3UPOBAHUS UCXo/a [44].

ITHKC u MKC 3naunTeibHO Pa3JInvaioTcs 1o Mpo-
THO3Y U CKOPOCTH pereHepaIiy: BOCCTAHOBJIEHUE TIPH
MEKC mnpoucxoxur 6nicTpee, yem mpu ITHKC [38].
B cyuyae ITHKC ckopocTh perenepaiuu akCOHAIbHO-
TO TIOBPEK/IEHNS COCTABISET MAaKCUMYM 1 MM B JICHB.
[1naTo nocturaercs yepes 6 Mecs1eB, HE3HAUUTETHHBIE
VIIy4IeHUs BO3MOXKHBI Ha 2 rozy mociie 6osesnu [33].
CranuonapHble peabuIMTaIlHOHHbIE IEPUOIBI ITISITCST
2—-3 mecsra. [Tokasarens GyHKIMOHATBHON HE3aBUCH-
Moctu ranuenta ¢ nepenecernnoit [IHMKC ne 3aBucut
OT cTernenu TskectH [ 13].

Takum o6pasom, ITHMKC u MKC cBssanbl ¢ pes-
KM CHUIKEHUEM KayecTBA JKU3HU W TPENSTCTBYIOT
CONMANBHON ¥ TpodeccuoHATbHON pPenHTerpaun
opiBmx namueHToB OPUT. Tlamuments ¢ [THMKC
yale UMeoT KOTHUTUBHBIN fe(UIINT, GoJiee BBICOKUIT
nHeKe KoMopOuaHocTr YapJicona, y HuX 6GoJee pac-
MPOCTPAaHEHA aHeMUsl, MepllaTeIbHas apUTMUS, CUH-
JIPOM 0OCTPYKTUBHOTO allHO? cHa 1 GakTepremust [35].
Pannsis muddepennmaimst cuapomMa MbIIIEYHOH ca-
6OCTH, MEPOTIPHUSITHS 1O €10 TPOMUIAKTHKE U JIEYEHUTO
OyIyT crocOOCTBOBATD YJIYUIIEHUIO UCXOI0B Y OOJIb-
HBIX PEAHUMAIMOHHOTO PO UJISt BHE 3aBUCUMOCTH OT
3THOJIOTHH 3a00/I€BAHMSL.

Kondaukr untrepecoB. ABTOPBI 3BT 06 OTCYTCTBUHM Y HUX KOH(IMKTA HHTEPECOB.
Conflict of Interests. The authors state that they have no conflict of interests.

JUTEPATYPA

Anppeituenxo C. A., Berunnnn M. B., Kopirynos [I. V., Knbimna T. B. Cun-
npom npuobperenHoit B OPUT cmaboctyt y 60bHBIX C ABIXaTeTbHON HElo-
craroyHocTpio // Knnunyeckas npakruka. — 2021 - T. 12, Ne 2. - C. 5-13.
Doi: 10.17816/clinpract72074.

Benknu A. A. Cungpom nocnenctsuit narencusHoit repamvn (ITNT-cnn-
npom) // BectHuk vHTeHCUBHOM Teparuy nvenut A. V. Canrtanosa. - 2018. -
Ne 2. - C. 12-23. Doi: 10.21320/1818-474X-2018-2-12-23.

Konpparbes C. A., Cxuresa E. H., 3abponckast }0. M., Peokkosa [I. B.,
Komnpparbesa E. A., Konpiparbe A. H. CTpyKTypHO-MeTab0omIdecKie u3MeHeH A
CKE/TeTHDIX MbIIIIT Y HAIMEHTOB C XPOHINYECKMM HapyIIeH!eM CO3HAHNSA — K BO-
TIPOCY O TIO/IMHEPOMIOTIATIAX KpUTIYecKyX cocTosamii (I19T-nmaromopdomnorn-
yeckoe uccrefjosane) // Poccmiickmit dusmonoriraeckuii sxypran mm. V1. M. Ce-
yeHoBa. — 2021 - T. 107, Ne 6-7. - C. 895-910. Doi: 10.31857/5S0869813921060169.

Ocummuyk A. A, Kapnosa M. V., Kmunk IO. I, ITnotkus JI. 1, Ieyepkun B. @. Ilo-
TIMHEITPOIIATYLA 1 MVOTATIIS KPUTIUYECKIX COCTOAHMIL: 0630p mureparypsi // He-
HpepbIBHOE MEAMIMHCKOe 06pasoBanye 1t Hayka. — 2018. - T. 13, Ne 3. - C. 37-43.

Paxumos P. T., Jleitgepman V. H., Benxun A. A. OcobenHocTy 6€1KOBO-
SHePreTHYeCKOro 0OMeHa 1 HyTPUTMBHOTO CTATyCa y MAIMEHTOB OT/ere-
HIIT peaHVMAIMM 1 VHTEHCUBHOI TEPAIINI C PECIIMPATOPHOII HellponaTi-
eit // Anecresuonorus u peannmaronorus. — 2019. - Ne 6. — C. 20-24. Doi:
10.17116/anaesthesiology201906120.

Paxumos P. T., Jletinepman 1. H., benkun A. A. PecimparopHas HelipoMuora-
THSA KaK BOKHDBI KOMITOHEHT IIO/IMHE I POMMUOTIATIY KPUTUYECKVX COCTOSHMIA //
Heornoxuasa Meguipackas nomols. JKypaan mm. H. B. Cxmdocosckoro. —
2020. - T.9, Ne 1. - C. 108-122. Doi: 10.23934/2223-9022-2020-9-1-108-122.

Cxuresa E. H., 3a6popckas 10. M., Jo6poropckast JI. H., Kongparses C. A.
CrpyKTypHbIe M3MeHeH!sA AUCTPOdIHA B CKeTETHON MyCKy/IaType y IaleHToB
C XPOHMYECKMM HapyLieHneM cosHanus // Poccuiickmii Helipoxupypriraeckuit
skypHan um. mpodeccopa A. JI. ITomenosa. — 2022. - T. 14, Ne 2. - C. 150-152.

Baby S., George C., Osahan N. M. Intensive care unit-acquired neuromus-
cular weakness: a prospective study on incidence, clinical course, and out-

80

REFERENCES

Andreychenko S.A., Bychinin M.V,, Korshunov D.I., Klypa T.V. ICU Ac-
quired weakness in patients with respiratory failure. Journal of Clinical
Practice, 2021, vol. 12, no. 2, pp. 5-13. (In Russ.) Doi: 10.17816/clin-
pract72074.

Belkin A.A. Syndrome effects of intensive therapy - Post Intensive Care
Syndrome (PICS). Alexander Saltanov Intensive Care Herald, 2018, no. 2,
pp- 12-23. (In Russ.) Doi: 10.21320/1818-474X-2018-2-12-23.

Kondratyev S.A., Skiteva EN., Zabrodskayaa Yu.M., Ryzkova D.V,
Kondratyeva E.A., Kondratyev A.N. Structural and metabolic changes in
skeletal muscles in patients with chronic disorders of consciousness — on the
issue of critical illness polyneuromyopathies (Pet-Pathomorphological Study).
Sechenov Russian Journal of Physiology, 2021, vol. 107, no. 6-7, pp. 895-910.
(In Russ.) Doi: 10.31857/5S0869813921060169.

Osipchuk A.A., Karpova M.I,, Klink Y.P, Plotkin L.L., Pecherkin V.E. Review
of critical illness polyneuropathy and myopathy. Continuing Medical Educa-
tion and Science, 2018, vol. 13, no. 3, pp. 37-43. (In Russ.)

Rakhimov R.T., Leyderman L.N., Belkin A.A. Key markers of visceral and so-
matic protein pool, energy needs at rest and during rehabilitation procedures
in intensive care unit patients with respiratory neuropathy. Russian Journal
of Anaesthesiology and Reanimatology, 2019, no. 6, pp. 20-24. (In Russ.) Doi:
10.17116/anaesthesiology201906120.

Rakhimov R.T., Leyderman L.N., Belkin A.A. Respiratory neuropathy as an
important component of critical illness polyneuromyopathy. Russian Sklifos-
ovsky Journal of Emergency Medical Care, 2020, vol. 9, no. 1, pp. 108-122. (In
Russ.) Doi: 10.23934/2223-9022-2020-9-1-108-122.

Skiteva E.N., Zabrodskaya Yu.M., Dobrogorskaya L.N., Kondratyev S.A.
Structural changes of dystrophin in skeletal muscles in patients with chron-
ic impairment of consciousness. Russian Neurosurgical Journal named after
Professor Polenov A. L. Polenova, 2022, vol.14, no. 2, pp. 150-152. (In Russ.)

Baby S., George C., Osahan N.M. Intensive care unit-acquired neuromus-
cular weakness: a prospective study on incidence, clinical course, and out-



Messenger of Anesthesiology and Resuscitation, Vol. 20, No. 5, 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

comes // Indian J Crit Care Med. - 2021. - Vol. 25, Ne 9. — P. 1006-1012. Doi:
10.5005/jpfj0umals—10071—23975.

Batt J., Herridge M. S., Dos Santos C. C. From skeletal muscle weakness to
functional outcomes following critical illness: a translational biology perspec-
tive // Thorax. - 2019. - Vol. 74, Ne 11. - P. 1091-1098. Doi: 10.1136/tho-
raxjnl-2016-208312.

Bertoni M., Piva S., Beretta A. et al. Occurrence and effects on weaning from
mechanical ventilation of intensive care unit acquired and diaphragm weak-
ness: a pilot study // Front Med (Lausanne). — 2022. - Vol. 9. - P. 930262. Doi:
10.3389/fmed.2022.930262.

Boelens Y. E. N., Melchers M., van Zanten A. R. H. Poor physical recovery
after critical illness: incidence, features, risk factors, pathophysiology, and
evidence-based therapies // Curr Opin Crit Care. — 2022. — Vol. 28, Ne 4. —
P. 409-416. Doi: 10.1097/MCC.0000000000000955.

Ding M., Ren S., Dong X. et al. Diagnostic accuracy of muscle ultrasound
and plasma monocyte chemoattractant protein-1 for ICU-acquired weakness
in patients with sepsis // Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. - 2022. -
Vol. 34, Ne 1. - P. 12-17. Doi: 10.3760/cma.j.cn121430-20211021-01531.

Eggmann S., Luder G., Verra M. L. et al. Functional ability and quality of
life in critical illness survivors with intensive care unit acquired weakness:
A secondary analysis of a randomised controlled trial // PLoS One. - 2020. -
Vol. 15, Ne 3. - P. €0229725. Doi: 10.1371/journal.pone.0229725.

Fisse A. L., May C., Motte J. et al. New approaches to critical illness polyneu-
romyopathy: high-resolution neuromuscular ultrasound characteristics and
cytokine profiling // Neurocrit Care. — 2021. - Vol. 35, Ne 1. - P. 139-152.
Doi: 10.1007/s12028-020-01148-2.

Fuest K. E., Lanz H., Schulz J. et al. Comparison of different ultrasound meth-
ods to assess changes in muscle mass in critically ill patients // ] Intensive Care
Med. - 2022. - Vol. 13. - 8850666221132246. Doi: 10.1177/08850666221132246.

Habr B., Saliba Y., Hajal J. et al. Hydrocortisone mitigates ICU-AW by
fine-tuning of muscle atrophic and hypertrophic signaling pathways in a sep-
sis model with limb immobilization // Life Sci. - 2020. - Vol. 261. - P. 118366.
Doi: 10.1016/j.1f5.2020.118366.

Huang D., Zhao W., Chen Y. et al. Effect of mechanical ventilation and pul-
monary rehabilitation in patients with ICU-acquired weakness: a system-
atic review and meta-analysis // Ann Palliat Med. - 2021. - Vol. 10, Ne 9. —
P. 9594-9606. Doi: 10.21037/apm-21-1928.

Inan B., Bekircan-Kurt C. E., Ergul-Ulger Z. et al. Multimodal assessment of
intensive care unit-acquired weakness in severe stroke patients // Acta Neurol
Belg. - 2022. - Vol. 122, Ne 5. - P. 1313-1321. Doi: 10.1007/s13760-022-02009-9.

Inoue S., Hatakeyama J., Kondo Y. et al. Post-intensive care syndrome: its
pathophysiology, prevention, and future directions // Acute Med Surg. -
2019. - Vol. 6, Ne 3. - P. 233-246. Doi: 10.1002/ams2.415.

Jones J. R. A, Griffith D. M. The 6 Ps of post-ICU recovery: application of a
shared conceptual model // Curr Opin Clin Nutr Metab Care. - 2020. - Vol. 23,
Ne 5. - P. 367-372. Doi: 10.1097/MC0.0000000000000682.

Kennouche D., Luneau E., Lapole T. et al. Bedside voluntary and evoked
forces evaluation in intensive care unit patients: a narrative review // Crit
Care. - 2021. - Vol. 25, Ne 1. - P. 157. Doi: 10.1186/s13054-021-03567-9.

Kim S. H., Shin H. J., Shin M. J. et al. Feasibility of muscle endurance testing
in critically ill trauma patients: a pilot study // Healthcare (Basel). - 2022. -
Vol. 11, Ne 1. - P. 53. Doi: 10.3390/healthcare11010053.

Klawitter E, Ehler J., Bajorat R. et al. Mitochondrial dysfunction in intensive
care unit-acquired weakness and critical illness myopathy: a narrative review //
Int J Mol Sci. - 2023. - Vol. 24, Ne 6. - P. 5516. Doi: 10.3390/ijms24065516.

Klawitter E, Oppitz M.C., Goettel N. et al. A global survey on diagnostic, thera-
peutic and preventive strategies in intensive care unit-acquired weakness // Me-
dicina (Kaunas). - 2022. - Vol. 58, Ne 8. — P. 1068. Doi: 10.3390/medicina58081068.

Kny M., Fielitz ]. Hidden agenda - the involvement of endoplasmic reticulum
stress and unfolded protein response in inflammation-induced muscle wasting //
Front Immunol. - 2022. - Vol. 13. - P. 878755. Doi: 10.3389/fimmu.2022.878755.

Li Z., Zhang Q., Zhang P. et al. Prevalence and risk factors for intensive
care unit acquired weakness: A protocol for a systematic review and me-
ta-analysis // Medicine (Baltimore). — 2020. - Vol. 99, Ne 36. - P. €22013. Doi:
10.1097/MD.0000000000022013.

LiuY.,, Wang D,, Li T. et al. Melatonin: A potential adjuvant therapy for septic
myopathy // Biomed Pharmacother. - 2023. - Vol. 158. - P. 114209. Doi:
10.1016/j.biopha.2022.114209.

Liu Y., Wang D,, Li T. et al. The role of NLRP3 inflammasome in inflamma-
tion-related skeletal muscle atrophy // Front Immunol. - 2022. - Vol. 13. -
P. 1035709. Doi: 10.3389/fimmu.2022.1035709.

81

10.

13.

14.

20.

21.

22.

23.

24.

25.

26.

27.

28.

comes. Indian ] Crit Care Med, 2021, vol. 25, no. 9, pp. 1006-1012. Doi:
10.5005/jp-journals-10071-23975.

Batt J., Herridge M.S., Dos Santos C.C. From skeletal muscle weakness to
functional outcomes following critical illness: a translational biology per-
spective. Thorax, 2019, vol. 74, no. 11, pp. 1091-1098. Doi: 10.1136/tho-
raxjnl-2016-208312.

Bertoni M., Piva S., Beretta A. et al. Occurrence and effects on weaning
from mechanical ventilation of intensive care unit acquired and diaphragm
weakness: a pilot study. Front Med (Lausanne), 2022, vol. 9, pp. 930262. Doi:
10.3389/fmed.2022.930262.

Boelens Y.EN., Melchers M., van Zanten A.R.H. Poor physical recovery af-
ter critical illness: incidence, features, risk factors, pathophysiology, and evi-
dence-based therapies. Curr Opin Crit Care, 2022, vol. 28, no. 4, pp. 409-416.
Doi: 10.1097/MCC.0000000000000955.

Ding M., Ren S., Dong X. et al. Diagnostic accuracy of muscle ultrasound
and plasma monocyte chemoattractant protein-1 for ICU-acquired weakness
in patients with sepsis. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue, 2022, vol. 34,
no. 1, pp. 12-17. Doi: 10.3760/cma.j.cn121430-20211021-01531.

Eggmann S., Luder G., Verra M.L. et al. Functional ability and quality of life
in critical illness survivors with intensive care unit acquired weakness: A
secondary analysis of a randomised controlled trial. PLoS One, 2020, vol. 15,
no. 3, pp. €0229725. Doi: 10.1371/journal.pone.0229725.

Fisse A.L., May C., Motte J. et al. New approaches to critical illness polyneu-
romyopathy: high-resolution neuromuscular ultrasound characteristics and
cytokine profiling. Neurocrit Care, 2021, vol. 35, no. 1, pp. 139-152. Doi:
10.1007/s12028-020-01148-2.

Fuest K.E., Lanz H., Schulz J. et al. Comparison of different ultrasound meth-
ods to assess changes in muscle mass in critically ill patients. ] Intensive Care
Med, 2022, vol. 13, pp. 8850666221132246. Doi: 10.1177/08850666221132246.

Habr B., Saliba Y., Hajal J. et al. Hydrocortisone mitigates ICU-AW by
fine-tuning of muscle atrophic and hypertrophic signaling pathways in a
sepsis model with limb immobilization. Life Sci, 2020, vol. 261, pp. 118366.
Doi: 10.1016/j.1£5.2020.118366.

Huang D., Zhao W., Chen Y. et al. Effect of mechanical ventilation and pul-
monary rehabilitation in patients with ICU-acquired weakness: a systematic
review and meta-analysis. Ann Palliat Med, 2021, vol. 10, no. 9, pp. 9594-9606.
Doi: 10.21037/apm-21-1928.

Inan B., Bekircan-Kurt C.E., Ergul-Ulger Z. et al. Multimodal assessment of
intensive care unit-acquired weakness in severe stroke patients. Acta Neurol
Belg, 2022, vol. 122, no. 5, pp. 1313-1321. Doi: 10.1007/s13760-022-02009-9.

Inoue S., Hatakeyama J., Kondo Y. et al. Post-intensive care syndrome: its
pathophysiology, prevention, and future directions. Acute Med Surg, 2019,
vol. 6, no. 3, pp. 233-246. Doi: 10.1002/ams2.415.

Jones J.R.A., Griffith D.M. The 6 Ps of post-ICU recovery: application of a
shared conceptual model. Curr Opin Clin Nutr Metab Care, 2020, vol. 23,
no. 5, pp. 367-372. Doi: 10.1097/MC0.0000000000000682.

Kennouche D., Luneau E., Lapole T. et al. Bedside voluntary and evoked forces
evaluation in intensive care unit patients: a narrative review. Crit Care, 2021,
vol. 25, no. 1, pp. 157. Doi: 10.1186/s13054-021-03567-9.

Kim S.H., Shin H.J., Shin M.]. et al. Feasibility of muscle endurance testing
in critically ill trauma patients: a pilot study. Healthcare (Basel), 2022, vol. 11,
no. 1, pp. 53. Doi: 10.3390/healthcare11010053.

Klawitter F, Ehler J., Bajorat R. et al. Mitochondrial dysfunction in intensive
care unit-acquired weakness and critical illness myopathy: a narrative review.
Int ] Mol Sci, 2023, vol. 24, no. 6, pp. 5516. Doi: 10.3390/ijms24065516.

Klawitter E, Oppitz M.C., Goettel N. et al. A global survey on diagnostic, thera-
peutic and preventive strategies in intensive care unit-acquired weakness. Me-
dicina (Kaunas), 2022, vol. 58, no. 8, pp. 1068. Doi: 10.3390/medicina58081068.

Kny M., Fielitz J. Hidden agenda - the involvement of endoplasmic reticulum
stress and unfolded protein response in inflammation-induced muscle wasting.
Front Immunol, 2022, vol. 13, pp. 878755. Doi: 10.3389/fimmu.2022.878755.

Li Z., Zhang Q., Zhang P. et al. Prevalence and risk factors for intensive
care unit acquired weakness: A protocol for a systematic review and me-
ta-analysis. Medicine (Baltimore), 2020, vol. 99, no. 36, pp. €22013. Doi:
10.1097/MD.0000000000022013.

LiuY., Wang D., Li T. et al. Melatonin: A potential adjuvant therapy for septic
myopathy. Biomed Pharmacother, 2023, vol. 158, pp. 114209. Doi: 10.1016/j.
biopha.2022.114209.

Liu Y., Wang D, Li T. et al. The role of NLRP3 inflammasome in inflamma-
tion-related skeletal muscle atrophy. Front Immunol, 2022, vol. 13, pp. 1035709.
Doi: 10.3389/fimmu.2022.1035709.



BecTHUK aHecTe31O1I0rMM U peaHumaTosiorum, Tom 20, Ne 5, 2023

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Nedergaard H. K., Estrup S., Storgaard A. et al. Generalised, symmetric mus-
cle weakness in survivors after intensive therapy // Ugeskr Laeger. - 2021. -
Vol. 183, Ne 41. — P. V04210306.

Nunez-Seisdedos M. N., Lazaro-Navas I., Lopez-Gonzalez L. et al. Intensive

Care Unit- acquired weakness and hospital functional mobility outcomes

following invasive mechanical ventilation in patients with COVID-19: A sin-
gle-centre prospective cohort study // ] Intensive Care Med. - 2022. - Vol. 37,
Ne 8. - P. 1005-1014. Doi: 10.1177/08850666221100498.

Panahi A., Malekmohammad M., Soleymani E. et al. The prevalence and
outcome of intensive care unit acquired weakness (ICUAW) // Tanaffos. -
2020. - Vol. 19, Ne 3. - P. 250-255.

Patel S., Bear D., Patel B. et al. Clinical application of ultrasound in intensive
care unit-acquired weakness // Ultraschall Med. - 2020. - Vol. 41, Ne 3. -
P. 244-266. Doi: 10.1055/a-1038-5614.

Plaut T., Weiss L. Electrodiagnostic evaluation of critical illness neuropathy //
Treasure Island (FL): StatPearls Publishing. - 2021. - PMID: 32965941.

Rosa D., Negro A., Marcomini I. et al. The effects of early mobilization
on acquired weakness in intensive care units: a literature review // Di-
mens Crit Care Nurs. — 2023. - Vol. 42, Ne 3. - P. 146-152. Doi: 10.1097/
DCC.0000000000000575.

Rudra R. T, Lin D., Miller B. et al. Investigating inpatient rehabilitation out-
comes of patients with intensive care unit-acquired weakness, and identifying
comorbidities associated with unfavorable outcomes // PM R. - 2022. - Vol. 14,
Ne 2. - P. 190-197. Doi: 10.1002/pmrj.12565.

Samuel G. S., Swee D. S. Use of testosterone replacement therapy in the
rehabilitation of patients with intensive care unit-associated weakness and
hospital-associated deconditioning: the Singapore General Hospital reha-
bilitation experience // Singapore Med J. - 2023. - Jan 19. Doi: 10.4103/sin-
gaporemedj.SMJ-2021-307.

Schmidt D., Piva T. C., Glaeser S. S. et al. Intensive Care Unit-acquired weak-
ness in patients with COVID-19: occurrence and associated factors // Phys
Ther. - 2022. - Vol. 102, Ne 5. - P. pzac028. Doi: 10.1093/ptj/pzac028.

Senger D., Erbguth . Critical illness myopathy and polyneuropathy // Med
Klin Intensivmed Notfmed. - 2017. - Vol. 112, Ne 7. — P. 589-596. Doi:
10.1007/500063-017-0339-0.

Tortuyaux R., Davion J.-B., Jourdain M. Intensive care unit-acquired weak-
ness: Questions the clinician should ask // Rev Neurol (Paris). - 2022. -
Vol. 178, Ne 1-2. — P. 84-92. Doi: 10.1016/j.neurol.2021.12.007.

van Wagenberg L., Witteveen E., Wieske L. et al. Causes of mortality in
ICU-Acquired weakness // ] Intensive Care Med. - 2020. — Vol. 35, Ne 3. -
P. 293-296. Doi: 10.1177/0885066617745818.

Vollenweider R., Manettas A. I., Héni N. et al. Passive motion of the lower
extremities in sedated and ventilated patients in the ICU — a systematic review
of early effects and replicability of Interventions // PLoS One. - 2022. - Vol. 17,
Ne 5. - P. €0267255. Doi: 10.1371/journal.pone.0267255.

Wallner C., Huber J., Drysch M. et al. Myostatin upregulation in patients in the
chronic phase of severe burn injury leads to muscle cell catabolism // European
Surgical Research. - 2019. - Vol. 60, Ne 1-2. - P. 86-96. Doi: 10.1159/000500760.

Witteveen E., Sommers J., Wieske L. et al. Diagnostic accuracy of quantitative
neuromuscular ultrasound for the diagnosis of intensive care unit-acquired
weakness: a cross-sectional observational study // Ann Intensive Care. —
2017. - Vol. 7, Ne 1. - P. 40. Doi: 10.1186/s13613-017-0263-8.

Wu Y., Ding N., Jiang B. et al. Diagnostic tools of intensive care unit ac-
quired weakness: a systematic review // Zhonghua Wei Zhong Bing Ji Jiu
Yi Xue. - 2018. - Vol. 30, Ne 12. - P. 1154-1160. Doi: 10.3760/cma.j.is
sn.2095-4352.2018.012.011.

Xie Y., Liu S., Zheng H. et al. Utility of Plasma GDF-15 for diagnosis and
prognosis assessment of ICU-acquired weakness in mechanically venti-
lated patients: prospective observational study // Biomed Res Int. - 2020. -
Vol. 2020. - P. 3630568. Doi: 10.1155/2020/3630568.

Yuan G., Zhang J., Mou Z. et al. Acute reduction of erector spinae muscle
cross-sectional area is associated with ICU-AW and worse prognosis in pa-
tients with mechanical ventilation in the ICU: A prospective observational
study // Medicine (Baltimore). — 2021. - Vol. 100, Ne 47. — €27806. Doi:
10.1097/MD.0000000000027806.

Zhang W., Wu ], Gu Q. et al. Changes in muscle ultrasound for the diagnosis
of intensive care unit acquired weakness in critically ill patients // Sci Rep. —
2021. - Vol. 11, Ne 1. - P. 18280. Doi: 10.1038/541598-021-97680-y.

Zhou W, Yu L., Fan Y. et al. Effect of early mobilization combined with early
nutrition on acquired weakness in critically ill patients (EMAS): A dual-center,
randomized controlled trial // PLoS One. - 2022. - Vol. 17, N 5. — P. €0268599.
Doi: 10.1371/journal.pone.0268599.

82

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Nedergaard HK., Estrup S., Storgaard A. et al. Generalised, symmetric muscle
weakness in survivors after intensive therapy. Ugeskr Laeger, 2021, vol. 183,
no. 41, pp. V04210306.

Nuinez-Seisdedos M.N., Lazaro-Navas I., Lopez-Gonzalez L. et al. Intensive

Care Unit- acquired weakness and hospital functional mobility outcomes

following invasive mechanical ventilation in patients with COVID-19: A sin-
gle-centre prospective cohort study. ] Intensive Care Med, 2022, vol. 37, no. 8,
pp- 1005-1014. Doi: 10.1177/08850666221100498.

Panahi A., Malekmohammad M., Soleymani E et al. The Prevalence and
Outcome of Intensive Care Unit Acquired Weakness (ICUAW). Tanaffos, 2020,
vol. 19, no. 3, pp. 250-255.

Patel S., Bear D., Patel B. et al. Clinical application of ultrasound in intensive
care unit-acquired weakness. Ultraschall Med, 2020, vol. 41, no. 3, pp. 244-266.
Doi: 10.1055/a-1038-5614.

Plaut T., Weiss L. Electrodiagnostic evaluation of critical illness neuropathy.
Treasure Island (FL): StatPearls Publishing, 2021, PMID: 32965941.

Rosa D., Negro A., Marcomini I. et al. The effects of early mobiliza-
tion on acquired weakness in intensive care units: a literature review.
Dimens Crit Care Nurs, 2023, vol. 42, no. 3, pp. 146-152. Doi: 10.1097/
DCC.0000000000000575.

Rudra R.T,, Lin D., Miller B. et al. Investigating inpatient rehabilitation out-
comes of patients with intensive care unit-acquired weakness, and identifying
comorbidities associated with unfavorable outcomes. PM R, 2022, vol. 14,
no. 2, pp. 190-197. Doi: 10.1002/pmrj.12565.

Samuel G.S., Swee D.S. Use of testosterone replacement therapy in the re-
habilitation of patients with intensive care unit-associated weakness and
hospital-associated deconditioning: the Singapore General Hospital reha-
bilitation experience. Singapore Med ], 2023, Jan 19. Doi: 10.4103/singapor-
emed;j.SMJ-2021-307.

Schmidt D., Piva T.C., Glaeser S.S. et al. Intensive Care Unit-acquired weak-
ness in patients with COVID-19: occurrence and associated factors. Phys Ther,
2022, vol. 102, no. 5, pp. pzac028. Doi: 10.1093/ptj/pzac028.

Senger D., Erbguth F. Critical illness myopathy and polyneuropathy. Med
Klin Intensivimed Notfmed, 2017, vol. 112, no. 7, pp. 589-596. Doi: 10.1007/
500063-017-0339-0.

Tortuyaux R., Davion J.-B., Jourdain M. Intensive care unit-acquired weak-
ness: Questions the clinician should ask. Rev Neurol (Paris), 2022, vol. 178,
no. 1-2, pp. 84-92. Doi: 10.1016/j.neurol.2021.12.007.

van Wagenberg L., Witteveen E., Wieske L. et al. Causes of mortality in
ICU-Acquired weakness. ] Intensive Care Med, 2020, vol. 35, no. 3, pp. 293-296.
Doi: 10.1177/0885066617745818.

Vollenweider R., Manettas A.L, Hini N. et al. Passive motion of the lower
extremities in sedated and ventilated patients in the ICU - a systematic review
of early effects and replicability of Interventions. PLoS One, 2022, vol. 17, no. 5,
pp. €0267255. Doi: 10.1371/journal.pone.0267255.

Wallner C., Huber J., Drysch M. et al. Myostatin upregulation in patients in the
chronic phase of severe burn injury leads to muscle cell catabolism. European
Surgical Research, 2019, vol. 60, no. 1-2, pp. 86-96. D0i:10.1159/000500760.

Witteveen E., Sommers J., Wieske L. et al. Diagnostic accuracy of quantitative
neuromuscular ultrasound for the diagnosis of intensive care unit-acquired
weakness: a cross-sectional observational study. Ann Intensive Care, 2017,
vol. 7, no. 1, pp. 40. Doi: 10.1186/s13613-017-0263-8.

Wu Y, Ding N,, Jiang B. et al. Diagnostic tools of intensive care unit ac-
quired weakness: a systematic review. Zhonghua Wei Zhong Bing Ji Jiu Yi
Xue, 2018, vol. 30, no. 12, pp. 1154-1160. Doi: 10.3760/cma.j.issn.2095-
4352.2018.012.011.

Xie Y., Liu S., Zheng H. et al. Utility of Plasma GDE-15 for diagnosis and
prognosis assessment of ICU-acquired weakness in mechanically ventilated
patients: prospective observational study. Biomed Res Int, 2020, vol. 2020,
pp- 3630568. Doi: 10.1155/2020/3630568.

Yuan G., Zhang J., Mou Z. et al. Acute reduction of erector spinae muscle
cross-sectional area is associated with ICU-AW and worse prognosis in
patients with mechanical ventilation in the ICU: A prospective observa-
tional study. Medicine (Baltimore), 2021, vol. 100, no. 47, pp. €27806. Doi:
10.1097/MD.0000000000027806.

Zhang W,, Wu J., Gu Q. et al. Changes in muscle ultrasound for the diagnosis
of intensive care unit acquired weakness in critically ill patients. Sci Rep, 2021,
vol. 11, no. 1, pp. 18280. Doi: 10.1038/5s41598-021-97680-y.

Zhou W, Yu L., Fan Y. et al. Effect of early mobilization combined with early
nutrition on acquired weakness in critically ill patients (EMAS): A dual-center,
randomized controlled trial. PLoS One, 2022, vol. 17, no. 5, pp. €0268599. Doi:
10.1371/journal.pone.0268599.



Messenger of Anesthesiology and Resuscitation, Vol. 20, No. 5, 2023

NHO®OPMAIIA Ob ABTOPAX:

DI'BY «Hauuonanvhoiii MeOUUUHCKUTL UCCLe008AMENbCKULL
uenmp xupypeuu um. A. B. Buwnesckozos M3 PD,

115093, Poccusi, Mockesa, yi. boawas Cepnyxosckas, 0. 27,
men.: +7 (499) 236-20-23.

Inomnuxose Ieopeuii llaenosuu

0-p Med. HayK, 3a8. OmMOeNeHUEM AHECME3UOTOZUU -PEAHUMAUUL
€ naiamamii peaHuMauy U UHmeHcUHol mepaniu.

E-mail: georgpp@mail.ru, ORCID: 0000-0002-4291-3380

Yyiixo Muxaun Pooepmosuy

BDAY AHECEIUON0Z-PEANUMAMOI0Z OMOCTEHIUS AHECTNE3UOTO2UU -
PpeanumMayuiL ¢ Naramamy PeanuMayuu u UHMeHCUSHO mepanuil.
E-mail: chuiko.mr@yandex.ru, ORCID: 0000-0002-2816-4176

Kyopsaeuee Aumon Huxonaesuu

KarO. Me0. HayK, 8pat AHeCMe3U0I02-PEaHUMAMOI02 Omdee-
HUSL AHECTE3UONO2UU-PEAHUMAUUU C NALATNAMU PEAHUMAUUU U
UHMEHCUBHOL MePANUU.

E-mail: katerpiller74Y@yandex.ru, ORCID: 0000-0002-6149-189X

DIAOY BO «Poccuiickuil Hauuonaibivlil UCCAe008aAMelbCKULL
meouunckull ynusepcumem umenu H. U. ITupozosa» M3 PD,
117997, Poccus, Mocksa, ya. Ocmposumsinosa, 0. 1,

men.: +7 (495) 434-03-29.

Xaoocuee Hopaxum Becranosun
cmydenm.

E-mail: Ibrahimhadzhiev0209@gmail.com,
ORCID: 0009-0001-7460-9105

OIBY «Dedepanviviii yenmp mo3ea u HeUPOMEXHOLIOZULL>
®DMBA Poccuu

117513, Poccus, Mocksa, yi. Ocmposumsnosa, 0. 1, cmp. 10,
men.: +7 (495) 280-35-50.

Kospascxuna Enena Anamonvesna

Kanod. meo. nayx, 6pau PyHKUUOHANLHOU OUAZHOCTIUKIL,

8paU — HEBPOII02, CNAPULUT HAYUHBLI COMPYOHUK.

E-mail: elekov2@yandex.ru, ORCID: 0000-0002-2898-8968

83

INFORMATION ABOUT AUTHORS:

National Medical Research Center of Surgery Named
after A. V. Vishnevsky,

27, Bolshaya Serpukhovskaya str., Moscow, 115093, Russia,
phone: +7 (499) 236-20-23.

Plotnikov Georgiy P.

Dr. of Sci. (Med.), Head of Anesthesiology and Intensive
Care Department with Intensive Care Wards.

E-mail: georgpp@mail.ru, ORCID: 0000-0002-4291-3380

Chuiko Mikhail R.

Intensivist of Anesthesiology and Intensive Care Department
with Intensive Care Wards.

E-mail: chuiko.mr@yandex.ru, ORCID: 0000-0002-2816-4176

Kudryavtsev Anton N.

Cand. of Sci. (Med.), Intensivist of Anesthesiology

and Intensive Care Department with Intensive Care Wards.
E-mail: katerpiller74Y@yandex.ru, ORCID: 0000-0002-6149-189X

Pirogov Russian National Research Medical University,
1, Ostrovitianov str., Moscow, 117997, Russia,
phone: +7 (495) 434-03-29.

Ibrahim B. Hadzhiev

Student

E-mail: Ibrahimhadzhiev0209@gmail.com,
ORCID: 0009-0001-7460-9105

Federal Center of Brain Research and Neurotechnologies,
1, Bldg.10, Ostrovitianov str., Moscow, 117997, Russia,
phone: +7 (495) 280-35-50.

Kovrazhkina Elena A.

Cand. of Sci. (Med.), Doctor of Functional Diagnostics,
Neurologist, Senior Research Fellow.

E-mail: elekov2@yandex.ru, ORCID: 0000-0002-2898-8968





