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Pea6éunutaumsa Kapamonormyeckmux naumMeHToB ¢ NOCTKOBUAHbIM
CUHOPOMOM: Pe3ynbTATbl MUIOTHOrO KIIMHMYECKOro UCCNeaoBAHUS

Co6uposal.H.", ) Macuepo C.?, ') YcmaHxopkaeBa A.A.', "= bekuaHoBa M.P.3,
Jemun H.A.""

" Tawkenmckasa meouyuHckas akademus (TMA), TawkeHm, Pecnybnuka Y36ekucmax
2 YHusepcumem [ladyu, Madys, Umanusa
3 TawkeHmckul mexx0yHApoOHsIl yHusepcumem Kumé, TawkeHm, Pecny6iuka Y36ekucma

PE3IOME

BBEJEHMUE. MoCTKOBVAHDBIN CHAPOM ABNAETCA PacnpoCcTpaHeHHbIM ocnioxHeHnem COVID-19, Bo3HMKan 6onee yem y TpeTW naumeH-
TOB, JAHHOE COCTOAHVE COXPaHAETCA 6onee 3 MecALeB nocse 3apaxkeHus Brpycom SARS-CoV-2.

LIEJIb. OueHuUTb BNNAHME 1 NOTEHLMANbHY SPOEKTVBHOCT KOMMIEKCHON Nporpammbl Gr3nyeckon peabunutauuy Kapanonornye-
CKMX MaLMeHTOB C MOCTKOBUAHbIM CUHAPOMOM.

MATEPUAJIbl U METOADbI. B nccnepoaHuny npuHAny yyactve 128 naumeHToB KapAMOoIornyeckoro npoduna ¢ NOCTKOBUAHbBIM CUH-
OPOMOM. YYaCTHUKM UCCIIEA0BAHNA COCTaBWIVI TPU FPYMMbl B 3aBUCMMOCTL OT NPOrpammbl 12-HefienbHoN Gusmyeckomn peabunutaymm.
S deKTrBHOCTb peabunuTaLuy oLeHMBaNM NoCPeaCTBOM NapaMeTpPoB KapAmnonyibMOHaNbHOMO TECTUPOBAHUA, @ Tak»Ke Harpy304Ho-
ro Tecta 6-MyHyTHOM XoAb6bl (6MWT) 1 cTeneHmn oapIWKM No MOANGULIMPOBAHHOMY OMPOCHKKY ofblwku mMMRC.

PE3YJIbTATbI. /lngekc mMCR B rpynne CPR coctasun 1,0 [0,0-1,0] 6anna B cpaBHeHnm ¢ 2,0 [1,0-2,0] 6anna KOHTPObHOW rpynmbl
u rpynnbl PA (p < 0,05); TonepaHTHOCTb K pusmyeckom Harpyske VO, yBenmuunach Ha 8,3 + 3,8 % (p < 0,05); Hopmanusauyusa YCCn A/l
B OTBET Ha PM3MUeCKyto Harpy3Ky yepes 12 Hefesnb B rpynne BO3AeNcTBmA coctaBuna 5,0 £ 2,1 % no cpaBHEHMIO C NMOKa3aTeNAMN B SKC-
NnepuUMeEHTaNIbHOM 1 KOHTPOJNIbHOM rpynnax; pe3synbraTtbl Tecta 6MWT — 688 m B rpynne Bo3genctana npoTtns 490 M gnA y4aCTHUKOB
KOHTponbHO rpynnbi (p < 0,05).

OBCYXXAEHUE. CpaBHUTENbHBIV aHann3 paHee MpoBeAeHHbIX NCCIeAoBaHUI NOATBEPAUST 3aKOHOMEPHOCTb MeXAy BKOYEHMEM
KOMOWHVPOBaHHON KapAvopecnupaTopHON TPEHNPOBKU B MPOTOKON 12-HefenbHOW peabunutaymm nocTKOBUAHBIX OCNOXHEHNN
y NaLUMEHTOB KapANOIOrnYeCcKoro Npoduia 1 CHUPKEHNEM CTeMNeHN OAbILIKY, @ TakXKe NOBbILEHNEM TOIePaHTHOCTU K GU3NYECKON Ha-
rpyske.

3AKJTIOMEHUE. Ha ocHOBaHUM MOJTyYEHHBIX SKCMEPUMEHTANIbHBIX AaHHbIX Lienecoobpa3Ho MpoaHanm3mpoBaTtb NOCNeACcTBUA Npo-
rpammbl «Cardiopulmonary Physical Rehabilitation» B pamkax 6onee macluTabHbIX PaHZOMU3UPOBAHHbBIX KIMHUYECKUX UCTbITaHWIA, YTO
no3BonuT 6onee AeTanbHO OLEHUTb KIIMHUYECKME NOCNEeLCTBUA, @ TaKXKE BOSMOXHOCTb CKOPPEKTUPOBaTb PEXUM 1 A03Y GU3MYecKon
HarpysKu NpegyioKeHHo NporpamMmmbl peabunutaumn.

KJTHOYEBDIE CJTIOBA: COVID-19, noct-COVID, kKapanopecnpaTopHas peabunntaums.
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Rehabilitation of Cardiological Patients with Post-COVID Syndrome:
Morphofunctional Data Report

Guzal N. Sobirova', '’ Stefano Masiero’, ') Adibakhon A. Usmankhodjayeva’,
Makhfuza R. Bekchanova3, "2’ Nikita A. Demin'’

"Tashkent Medical Academy (TMA), Tashkent, Republic of Uzbekistan
2 University of Padua, Padua, Italy
3 Kimyo International University in Tashkent, Tashkent, Republic of Uzbekistan

ABSTRACT

INTRODUCTION. Post-COVID is a common complication of COVID-19, occurring in more than a third of patients, and condition will
persist for more than 3 months after infection with the SARS-CoV-2.

AIM. To evaluate impact and potential effectiveness of a comprehensive physical rehabilitation program on health of cardiac patients
with complications of a previously suffered new coronavirus infection SARS-CoV-2 COVID-19.

MATERIALS AND METHODS. The study involved 128 cardiology patients with post-COVID syndrome. The study participants comprised
three groups depending on the 12-week physical rehabilitation program. The effectiveness of rehabilitation was assessed through
parameters of cardiopulmonary testing, as well as the 6-minute walk exercise test and the degree of dyspnea according to modified
mMRC dyspnea questionnaire.

RESULTS. The mMCR index in CPR group was 1.0 [0.0-1.0] point, compared with 2.0 [1.0-2.0] in control and comparative groups
(p < 0.05); exercise tolerance VO, _ increased by 8.3 + 3.8 % (p < 0.05); normalization of heart rate and blood pressure in response to
physical activity after 12 weeks in intervention group was 5.0 + 2.1 % compared to comparative and control groups; 6MWT test results
688 m, in the intervention group, versus 490 m, for participants in control group (p < 0.05).

DISCUSSION. A comparative analysis of previously conducted studies confirmed pattern between the inclusion of combined
cardiorespiratory training in the protocol for 12-week rehabilitation of post-COVID complications among cardiac patients, and
a decrease in the degree of shortness of breath, as well as an increase in exercise tolerance.

CONCLUSIONS. Based on experimental data obtained, it is advisable to analyze the effects of Cardiopulmonary Physical Rehabilitation
program in the framework of larger randomized clinical trials. This will allow a more detailed assessment of the clinical consequences,
as well as the ability to adjust mode and dose of physical activity of proposed rehabilitation program.

KEYWORDS: COVID-19, post-COVID, cardiorespiratory rehabilitation.

For citation: Sobirova G.N., Masiero S., Usmankhodjaeva A.A., Bekchanova M.R. Demin N.A. Rehabilitation of Cardiological
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BBEAEHUE

3a Tpu roga nangemum COVID-19 cmepTHOCTb Ntoaen, UH-
dnumpoBaHHbix SARS-CoV-2, BO BCceM MUpe CHU3WMACh CO
100 TbIC. NneTanbHbIX NCXOAO0B B Hegento 3a 2020 rog Ao 6,5 Tbic.
neTanbHbIX NCXOA0B B Hegenio K 2023 roay. IMeHHO CHMXeHne
CMepTHOCTK, 3a60N1eBaeMOCTM 1, MO BCEW BUAMMOCTU, BUPY-
NeHTHOCTM WwTammoB SARS-CoV-2 nobyauno BcemupHyto op-
raHv3auuio 3gpaBooxpaHeHus (BO3) npuHATL peLleHne o CHA-
TUW YPOBHA OrpaHnNYeHnin, CBA3aHHbIX ¢ naHaemmen COVID-19
[1, 2]. Bnarogaps 3pdeKTUBHON 1 CCTEMATUUYECKON BaKLMHa-
LMW HaceneHyA NnaHeTbl 6b110 3apUKCUPOBAHO 3HAUMMOE CHIA-
»KEeHMe ymcna rocnmTanmsanmi NayMeHToB B CpeHeTAXeI0M
N TAXKENIOM KIIMHMYeCKOM cocToaHuun. Kpome Toro, cBoeBpe-
MEHHOE 1CMOoJIb30BaHVe HEOTNIOMKHbIX METOLOB JIeUeHM, Taknx
KaK ropMOHOTepanus, NPoT1BOBOCMNaNMTeNbHaA LUTOKMHOBAsA
Tepanua, a TakXke COBpPemMeHHas NPOTMBOBUPYCHaA Tepanus,
no3Bonuio Hanbonee 3pPeKTVBHO OCYLLECTBNATL MepPbI MO
NnpeaoTBPALLEHMIO N HEPACMPOCTPAHEHNIO HOBOW KOPOHaBM-
pycHon nHbekumm [3].

Kak 1 npu gpyrmx cxoxux pecnmpaTtopHbiX BUPYCHbIX WH-
dekuumnax, BbiaBaHHbIX BUpycamu SARS-CoV 1 MERS-CoV, Ko-

Received: 28.12.2023
Accepted: 28.02.2024
Published: 15.04.2024

TOpble MPUBOAAT K OCTPOMY MOBPEXAEHUIO NErOYHON TKaHu
C nocsieayWwnumMn pecnmpaTopHbIM HapyLEeHNAMM, [ONTO-
CpOYHble MOCTUHEKUNOHHbIE cocTosaHMs COVID-19 6binn
onucaHbl yxke nocne Hayana naHgemun. C ogHON CTOPOHDI,
3TO roBOPUT O NOTEHLNANIbHOM YBEIMYEHUWN BbIXKNBAaeMOCTU
nauMeHToB, a C ApPYyro — CTaBUT MeJuLMHCKoe cooblLye-
CTBO Mepef BONPOCOM fleYeHNA AaHHbIX OCNOXHeHWN [4, 5].
MocTKOBMAHbIE OCNOXKHEHUA NOpPaXkaloT HECKObKO CUCTEM
OpraHoOB M BKJOYAOT pAd CUMNTOMOB, CPeAN KOTOPbIX OT-
MeualoTCA OfbllKa, Kalleslb, MepMaHeHTHasA YTOMIAEMOCTb,
CHUXKeHVe CTapToBbIX GU3NYECKUX MapaMeTPoB, pa3Hoo6pas-
Hble KOTHUTUBHbIE HapyLUeHWA, BO3HMKAIOLWMEe N COXPaHAIo-
wmreca nocne 3apaxeHusa SARS-CoV-2. 1nAa npaBOMOYHOCTU
NOCTaHOBKM AMarHo3a NOCTKOBUAHOIO OCNOXKHEHUA MPUHA-
TO OUEeHMBaTb ANMNTENbHOCTb COXPAHEHMUA CMMMTOMOB, Kak
npaBuno, B TeueHne 3 unu 6onee mecaues. MNpu cutyayum,
Koraa nauuveHT nepeHec COVID-19 6onee ogHoro pasa, co-
CTOAAHWE NMOCTKOBUAHbIX OCIIOXKHEHWI MPUHATO OLEeHNBaTb
B TeueHune 2 n 6onee mecsayes. OgHMM U3 YCNOBUIA NOCTa-
HOBKW JaHHOrO fMarHo3a sABAseTcA HeBO3MOXHOCTb 00b-
ACHUTb 3TN OC/TIOXHEHWA aNbTepPHATUBHbIM ANArHO30M WK

CTATbU



https://orcid.org/0000-0003-1928-3218
https://orcid.org/0000-0002-0361-4898
https://orcid.org/0000-0001-6124-6803
https://orcid.org/0000-0003-4798-9402
https://orcid.org/0000-0002-5260-2121

BULLETIN OF REHABILITATION MEDICINE | 2024 | 23(2)

ApYyrum conyTcTBytoleM 3aboneBaHviem [6]. MocTKoBMAHbIE
OCNOXKHEHWA NoApasaenaAioT Ha iBa Buaa — NEeroyHble 1 BHe-
neroyHble nocneactena COVID-19. JleroyHble NOCTKOBUAHbIE
OCJ/TIOXXHEHUA B OCHOBHOM CBA3aHbl C MOBbILEHHbIM PUCKOM
TPOM603MOONINN IEFrOYHOW apTeEPUM U BblPaXKeHHbIM Gprbpo-
30M NIErOYHON TKaHW. DTN OCNOXXHEHMA CMOCOBCTBYIOT pas-
NIMYHBIM HEOBNAronpPUATHLIM ABAEHUAM Y MaLNEeHTOB, nepe-
Hecwmx COVID-19. K HUM OTHOCAT CTOMKYIO OAbILLKY, Kallefb,
HapyLleHne NHCMNPATOPHOro 1 SKCMMPATOPHOro TUMOB Abl-
XaHWA, COKpaLleHne XN3HEHHON eMKOCTU nerkux u np. [7-91.
BHeneroyHble NOCTKOBUAHbIE OCIOKHEHNWA LINPOKO pacnpo-
CTpaHeHbl U Hanbosee YacTo BbIPAXKAKTCA B CHUXEHUN TO-
NepPaHTHOCTM K GM3MYECKOW Harpy3Ke, MbileyHon atpodun,
CHVIXKEHMM afianTaLMOHHbIX Pe3epPBOB M ABNEHUAMN Mbllley-
HOW feHepBaLun, a TakKe Pa3HOO6Pa3HbIMUN KOrHUTUBHbLIMU
HapyweHuAamn [10-12]. CornacHo nocnegHUM AaHHbIM, Hau-
60see YacTbIMV MOCTKOBUAHBIMU OC/TOXKHEHVAMY B [ONIEBOM
pacueTe Ha 50 TbiC. NayneHTOB Yepes 3 MmecAla nocse nepe-
HeceHHoro COVID-19 6binn yTomnsemocTb (58,0 %), ronoHas
601nb (44,0 %), HapyweHne BHUMaHusA (27,0 %), BbinageHve
Bosioc (25,0 %) n opbiwka (24,0 %). Mpu 3TOM B Nepuoge
6 mecAaueB nocne nepeHeceHHoro COVID-19 nauneHTOB ya-
LWe Bcero 6ecnoKomnn yCcTanocTb AN MblleyHasa cnaboctb
(63,0 %), npobnembl co cHoMm (26,0 %), ienpeccrBHbIE U Tpe-
BOXHble cocTtoAHUA (23,0 %) [13]. B cBA3M C BbiweckasaH-
HbIM UCCIefOBaHNA HEMeANKaMEHTO3HbIX METOA0B Tepanuu
MOCTKOBUAHBIX OCNTOXKHEH U ABNAOTCA OCHOBOW Anst dopMu-
poBaHMA nNporpamMmm ¢pusnyeckomn peabunutaunmn nauneHTos
C MOCTKOBUAHbBIMU OCJIOKHEHUAMMU.

LLEJ1b

B pamkax MMAOTHOrO KAMHMYECKOro NCCiefoBaHNA oue-
HUTb BMsAHNE N 3G DEKTVBHOCTb Pa3paboTaHHON KapAnonyb-
MOHaNbHON peabunmTaunmn Kapanonornyecknux nauneHToB
C OC/NIOXKHEHVAMM MOCNe paHee NepeHeceHHON HOBOWM KOpo-
HaBupycHon nHoekymm COVID-19.

MATEPWUAIJIbl U METOADbI

[laHHO€ NUIOTHOE KIMHUYECKOe 1CCIefoBaHMe BbIMOSHe-
HO Ha 6a3e Pecny6nMKaHCKOroO cneunanv3npoBaHHOIo Hayu-
HO-MPAKTMUYECKOro MeAULMHCKOTO LieHTpa Tepanumn 1 meau-
LMHCKOW peabunutaymu, r. TawkeHT, Pecnybnunka Y36ekumcraH.
[n3aH KNNHNYECKOTro NCCneaoBaHuaA 6bin CNaHMPOBaH
B COOTBETCTBUM C MEXAYHAPOAHbIM NPOTOKONOM ANA M-
JIOTHbIX KNMHUYecknx nccnegosaHmnm «CONSORT 2010» [14].
B KNMHMYEeCKOM MUAOTHOM MUCCNEROBaHUN NMPUHANX ydyacTue
128 naumeHTOB Kapauonornyeckoro npodunsa ¢ NoCTKOBUA-
HbiM cuHapomom (MKC), paHee nepeHecimx COVID-19. MNepurog
HabnofeHNA 3a yYacTHUKaMM NCCIefoBaHUA cocTaBum 12 He-
nenb (B meanaHe ot 4 no 20 Hegenb).

Kpumepuu exknioyeHus

Hanuune ceppgeyHo-coOCyamnCTOM NaTonornM B aHamHese;
3M1304 NpeALecTByoLel (He MeHee 3 MmecALeB) rocnuTanmsa-
LMK Mo NOBOAY HOBOW KOPOHaBUPYCHOW nHoekumnn COVID-19;
nabopaTopHO NOATBEPXKAEHHDBIN GaKT HOBOI KOPOHABUPYCHON
nHdpekumm COVID-19; Hannume xoTa 6bl 0AHOr0 NOCTKOBUAHO-
ro cumnToma (MoBbIleHHaA YTOMIAEMOCTb, HapyLLeHre Tone-
PaHTHOCTU K GU3MUECKOl Harpy3Ke, ofplllKa, Kallenb, 6oneson
CYHAPOM, HETUMMNYHbIE 3HAUYEHMA apTepranbHOro AaBNeHNA
(ALL), ycyrybneHve oCHOBHOW KapAMONOrMyeckon natonorum);
BO3pacT nauueHTa ctapie 18 ner.

ARTICLES

Kpumepuu ucknoveHusa

fABneHnA HapacTaowen runeptepmmn (t° > 37,5 °C) B Teye-
HMe CYTOK; MOoKa3aTenum caTypauny KanuanapHoOW KpoBU MeHee
90 %; YacToTa fbIXaTeNbHbIX ABUKEHUN 6onee 25 B MUHYTY;
yacToTa cepaeyuHbix cokpauleHun (YCC) 6onee 100 ya./MUH
nun6o ysennyeHne YCC Ha 50,0 % OT UCXOAHBIX 3HAUYEHWI NpKr
YCNOBUM HaXOXKAEHMA NalneHTa B COCTOAHWM MOKOSA; yBenu-
YyeHune nokasatenenn Al — CUCTONMYECKOro apTepuranbHOro
nasnenua (CALl) 6onee 180 Mm pT. CT. NPU Harpyske n me-
Hee 90 MM PT. CT. B MOKO€, [MACTONNYECKOro apTepuanbHOro
nasneHva (JAL) 6onee 110 MM PT. CT., CHUXKEHWE 3HAUYEHWIA
OT UCXOAHOTO YPOBHA Ha 20 Mm pT. cT. B cnyyasax CAL 1 10 mm
pT. cT. B cnyyaax JAL ABNeHNA NLeMNYEeCKNX U3MEHEHNI Npun
anekTpoKapanorpadum; KNMHMYECKNe NPU3HaKN HapyLIeHnA
KapamopecnpaTopHon GyHKLUM (HapacTaHme OfblLIKKY, napa-
[OKCanbHoe fAblxaHne, 6eHA0MNHO3, LMaHo3, HapyLweHWsa pUuTMa
cepgaua, nosiBneHre 601eBoro CUHAPOMA, TOLHOTA, FONIOBOKPY-
XKeHue, NoTepa paBHOBECKA).

B pamkax KNMHMYECKOro NCCefoBaHUA YYacTHUKN Obinn
pacnpepneneHbl B rpynmnbl C MOMOLLbIO 3/IEKTPOHHOWN Bepcuun
reHepatopa c/lyyariHbIX yncen (paHgomar3epa) C 3apaHee 3a-
JaHHbIMY MapameTpamy pacrnpepeneHus.

lpynna | (Cardiopulmonary Physical Rehabilitation —
CPR) — 42 (32,8 %) nauueHTa, B coctaBe 13 (31,0 %) My»uuH
n 29 (69,0 %) >KeHLWH, KOTOPbIM OblNI0 NPEANOXKEHO MPONTH
12-HepenbHyto 3-3TanHyo NporpaMmy KOMMIEKCHON KapAamno-
nynbMOHanbHol peabunutaumm (Post-COVID Cardiopulmonary
Physical Rehabilitation — post-COVID CPR). B pamkax faHHoW
nporpamMmbl GU3NYeCKo peabunutaLumn BXoauUIm Kak asapoo-
HbIiA, TaK U aHa3POOHbBIN TN GU3NYECKON Harpy3Ku, NPy STOM
BTOPOW NpoBOANIM Nof KoHTpornem Bpaya JIOK. Stanbl gaH-
HOW nporpamMmmMbl GpU3NYeCKon peabunnTaunmn 3akayanmcb
B YPOBHE Harpy3Kku (Harpyska yBenunumsanacb B COOTBETCTBUN
C 3TanoM: YeM BblLLIE 3Tar, TeM BbiLLEe MPOLEHT Harpy3Kku oT MakK-
CMManibHO BO3MO>KHOIO), MPY 3TOM KaXKA bl 3Tan XapakTepu-
30Bancsa KOMGOPTHON MEePEHOCHMOCTBIO YPOBHSA HarpysKu,
a nepexof nauveHTa Ha CNeayoLWnin 3Tan 3aB1CeN OT YPOBHA
TONEPAHTHOCTM K duM3nYeckol Harpyske. Pexum 1-ro atana
nporpaMmbl peabunuTalumn coCcToan U3 3 TPEHNPOBOK / 7 Cy-
TOK, KaXkasi TPEHMPOBKA ANnnacb He meHee 20 1 He 6onee
30 MUHYT; 2-11 3Tan COCTOAN N3 4 TPEHUPOBOK / 7 CyTOK, C An-
TENIbHOCTbIO TPEHNPOBKM He MeHee 20 1 He 6onee 30 MUHYT;
3-11 3Tan KapAnonynbMOHasbHON NPOrpaMMbl peabunutauum
COCTOAN 3 3 TPEHNPOBOK / 7 CYTOK, NP 3TOM Ka)<Aasa TPpeHu-
poBKa anunacb He meHee 40 MMHYT. Ha 1-M 1 2-m 3Tanax npo-
rpammbl peabunutaumm nepsBasn TPEHNPOBKA KaXKaon Hepenm
NPOBOAMNSIACH NOJ KOHTPOJIEM CrneLmanncTa TepaneBTnYecko-
ro npoduna n cneymanncta MeauLMHCKon peabunutonorum.
Ha 3-m 3Tane nporpammbl peabunutauumn BBOAUIN aHa3Po6-
Hble yrpa)KHeHWsA, MO3TOMY BCe TPEHNPOBKM NPOBOAWIN NOJ
KOHTponem nHcTpyktopa JIOK 1 cneumanncta no MeAULIMHCKON
peabunutaymmn. TexHnYeckme 0cobeHHOCTM NPorpaMmbl 3-3Tan-
HOW peabunntaunmn 1 XxapakTepucTukn GpUnYeckmnx ynpax-
HEeHWU VHAMBUAYaNbHO Ha3Hayanu AnAa Kakaoro nauueHTa.
OCHOBHbIMY 3afia4aMu B paMKax MNporpammbl peabunutauum
Ha 3Tanax aHa3pPO6HOI Harpy3KKn cTano obyyeHune naymMeHToB
KOHTPONIO fbIXaHUs (06beMHO-LeNIeBOM BEHTUAALMY NETKIX),
a TakKe GOpMMpPOBaHME NATTEPHOB ABMXKEHUI NPU YNpax-
HEeHUAX Ha AbIXaTeNbHYI0 MycKynaTypy: anadparmanbHoe fbl-
XaHue; pebepHoe AblxaHWe; fblxaHUe Yepe3 noaxatble ryobl
¢ popcmpoBaHHbIM BbISOXOM; OCHOBHAA a3pobHas TPeHMPOBKa
(Benoaprometp 12—15 MUHYT C MOLLYHOCTbIO He 6onee 55-60 %
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oT npegenbHo gonyctumoro YCC nnm xogbba ¢ npmemnemont/
KomdopTHOM ckopocTbio 20-25 mMuHyYT). Komnnekc ¢usmnye-
CKMX YNpPaXXHEHWI aHa3pO6HOro Tuna Obin NpenmyLLecTBeH-
HO HanpaBneH Ha PaboTy MbIWL TYNOBMLLA, MbILIL, BEPXHUX
N HUXKHUX KOHEUYHOCTEN 1 BKtoYan B cebA: neprof pasMuHKm
(aKTBHaA MO6GMNN3ALMSA WENHOrO, CMHHOIO U MOACHUYHOMO
oTAena, BEPXHUX U HUXKHUX KOHEUYHOCTEN); GYHKLMOHasbHble
ynpa)HeHVA C yBeNIMYeHNeM VHTEHCMBHOCTY (ynpaXkHeHuA
MO KOHTPOJIO MOTOPVKM, YPaXXHEHUA Ha KOHTPOsNb 6anaHca
Tena, AMHaMnyecKre yrnpaxxHeHUs B NONOXKEHWUW C1aaA); Nano-
MeTpUYecKne ynpaxxHeHUA Npu HEOOXOANUMOCTU U XKenaHUn
nauveHTa (3awwarvBaHua 1 cliarMBaHua ¢ nnaTeopmbl, 3anpbi-
rMBaHWUA 1 CNPbLIFMBaHNUA C NIATGOPMBI).

Mpynna Il (Physical-Activity — PA) — 42 (32,8 %) naumeHTa,
B cocTaBe 15 (35,7 %) Mmy»kumH 1 27 (64,3 %) *KeHLLVMH, KOTOPbIM
6bIIV NPeANIoXKEHbI pEKOMeHAaUMKM No peabunutaumu, onyo-
NMKOBaHHble Ha NHTepHeT-pecypce BO3. B pamkax gaHHOM
nporpamMmbl NauneHTam B Bo3pacTte cTaplue 18 neT pekomeH-
[IOBaHO yfenaTb He MeHee 150 MUHYT B Hefento ¢dusmyeckon
AKTVMBHOCTU CpefHel NUHTEHCUBHOCTY U HE MeHee 75 MUHYT
B Hefienio 3aHATUAM BbICOKOW MHTEHCMBHOCTU. [1nA fononHu-
TENbHOro YKpenieHna 340poBbA yYaCTHNKaM MCCeoBaHUsA
pekoMeHA0BaNN YBENNYUTb MPOLOSIKNTENIBHOCTb 3aHATUI dU-
31YEeCKON aKTMBHOCTbIO CpefHen MHTEHCUBHOCTY J0 300 MUHYT
B HeJesno UIv Ao dKBMBANIEHTHOro nokasatena. [ina nopaep-
»KaHUA N YKpenieHUsa cKeneTHO-MbIWeYHOW CucTeMbl criegyet
He MeHee 2 IHel B Heenio NOCBALLATb CUOBbIM YNPaXKHEHW-
AM, 3aleICTBYIOLLMM OCHOBHbIe Tpynnbl mMbiwy. Kpome Toro,
MOXWsble NMIoAN C OrPaHNYEHHON MOBUNBHOCTBIO JOMXKHbI He
MeHee 3 fiHel B Hefeso BbIMONHATb YNpaXHEeHUA Ha paBHO-
BeCue, NpefoTBpalLaoLne puck nageHnin [15].

lpynna lll (koHTposnb) cocToana mn3 44 (34,4 %) naunex-
ToB — 19 (43,2 %) My>unH 1 25 (56,8 %) KeHLUNH, KOTOPbIM
6bINN AaHbl YCTHble PeKOMeHAAUUN Mo NPeofosieHnto no-
CNeacTBUN paHee NepeHeceHHON KOPOHABUPYCHOW UHPeK-
umm COVID-19.

CTonT OTMETUTb, YTO Ha BCeX 3Tanax KIMHNUYEeCKOro nccrne-
[OBaHVA NaUneHTbl He NpeKpaLlany NekapCcTBEHHYIO Tepanuio
OCHOBHOTO KapAmnonornyeckoro 3abonesaHus. B kauectse oc-
HOBHbIX METOLO0B OLeHKM 3DDEKTUBHOCTY BMeLLATENbCTBA [0
Hauana, Bo Bpems (6-A Hegensa) v No 3aBepLUeHN MPOrpamm
peabunutaymm MKC nayneHTam NpoBOAUAN KapanomnyabMo-
HanbHOEe HarpysouyHoe TecTMpoBaHue. [Ina 3Toro ncnonb-
30Banu Benosprometp «Corival cpet» (Lode, HnaepnaHzabi)
COBMECTHO C KOMMbIOTEPHOWN CMMPOMETPUYECKON CUCTEMON
«BTL-08 Spiro» (BTL Medical Technologies, BennkobputaHusa).
OCHOBHbIMM OLIeHVBaeMbIMU MapaMeTpamm 6binn cnepytowme:
aHanu3 nepudepryeckon KanuanapHoi okcureHaumn (SpO,)
OCYLLECTBAANN B Nepuof 3aBepLUeHNA TPEHUPOBKN (Npu 3TOM
KpUTUYECKMM ABASANOCH CHMXKEHMe caTypaummn 6onee 4,0 %
OT UCXOAHOIO YPOBHSA B COCTOAHMM MOKOA); GOPCUPOBaHHasnA
XM3HEeHHas eMKocTb nerkux (OXKEN); o6bem dopcrnpoBaHHO-
ro Bbigoxa (OOB1); cooTHoweHne OOB1 1 NnokasaTena *ms-
HEHHOW eMKOCTU Nnerkmx — nHaekc TuodHo, uto nossonano
onpepennTb ypoBeHb QYHKLUMOHNPOBAHUA BEHTUASALNOHHON
CNOCOBHOCTU fbIXaTeSIbHOW CUCTEMBI; YPOBEHb MaKCMManbHOIo
KonnuecTsa notpebneHuns kncnopopa (VO, ), KOTOpbIN xapak-
TepusyeT YCTONUMBOCTb OpPraHM3Ma K GU3nyeckom Harpyske,
a Tak>ke BbIHOCIIMBOCTY. TakKe OLieHVBanu NnokasaTenu cepaey-
Ho-cocyaucTon oyHkumm: AL n YCC B nokoe v Npu NUKOBOW
dur3myeckon Harpyske. B KauectBe OCHOBHOIO MeToa OLIEHKMN
TONEPAHTHOCTU K GU3NYECKON Harpyske yyacTHMKaM mUccre-
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[OBaHWA NPOBOAWAN TECT 6-MUHYTHON Xoabbbl (6-Minute’s
Walk Test — 6MWT), KOTOpbI 3aKnoYanca B NpPOXoXKAeHn
nauneHToOM MakCMManbHOM AUCTAHLMM 3@ 6-MUHYTHbIA OTpe-
30K BpemeHu [15]. OueHKy KapanopecnmpaTopHon GyHKLUN
npuv Harpyske cpefu y4acTHUKOB MCCIefOBaHNA TakxKe OoCy-
wecTBNAnM Bo Bpemsa tecta 6GMWT. [1na MOHUTOPUHra cTeneHu
BbIPAXXEHHOCTUN OfbILLIKM NCMONb30BaNv MOANOULMPOBAHHYIO
wkany (modified Medical Research Council — mMRC) [16].

PE3YJIbTATbI

NMnnoTHoe nccnepoBaHMe MOSTHOCTbIO 3aBepPLWUIN
47 (36,7 %) myxxumH n 81 (63,3 %) XeHwWwmHa B BO3pacTe
62 + 5 neT. Bce yyacTHMKM nccnefoBaHna UMenu ceppeyHo-
COCYAMCTYIO MaTONOrNI0 B aHaMHe3e: rmnepToHnyeckyto 6o-
ne3Hb (Ib) — 128 (100 %) cnyyaes; UwemMnyeckyto 6onesHb
cepaua (MBC) — 78 (60,9 %) cnyyaes; cTabubHYO CTeHOKap-
ano (CHK) — 52 (40,6 %) cnyyas. 3HayeHUA MHAeKca Macchbl
Tena y y4aCTHUKOB Obinvi YAOBNETBOPUTENbHBIMW U B CPEAHEM
coctaBunu 28 * 3,7 Kr/m% Bce yyacTHUKM umenun nabopatop-
HO NOATBEPXKAEHHbIN GaKT paHee NepeHeCceHHON KOPOHaBU-
pycHol MH$eKLUMK, Npr 3TOM Nlerkasa cTeneHb TeyeHnsa Obina
y 31 (24,2 %) yyacTHUKa, cpenHasa cteneHb — Yy 90 (70,3 %) n Ta-
xenoe TeyeHme COVID-19 6bin1o 3adukcnpoBaHo y 7 (5,5 %) na-
LmeHTOoB. TakXKe B MCCiiefoBaHNN yUUTbIBaNN HENOCPeACTBEHHO
CPOK TeUYeHMA 3Nmn3ofa KOPOHaBMPYCHON MHPEKLMY, TaKum
06pa3om No JaHHbIM MeAULMHCKOW JOKYMEHTaLun cpepHee
3HayeHVie CpoKa ANUTENIbHOCTY TeYEHUA 3NN304a HOBOW KOPO-
HaBUpycHol nHbeKumn coctasun 38 + 8 cyTok. M3 Bupaos MKC
Hanbonee pacnpoCcTpaHeHHbIMY ABUINCL: YYBCTBO yTOMJIAe-
MOCTMN U CHUXKEHUE TONEePAHTHOCTMN K Gpr3NYECKOl Harpy3ke —
128 (100 %) cnyuaes; ogbiwka — 128 (100 %); ncmxoamoumo-
HanbHble HapyweHna — 102 (79,7 %); kawenb — 103 (80,4 %);
6oneBol CMHAPOM (Myanrus) — 74 (57,8 %); noBblweHvie Al —
70 (54,7 %); pncnencua — (18,2 %); KoxHbI 3yg — 7 (5,5 %).

B pesynbraTe 12-HepenbHoro HabnoaeHVA 3a Kapamnono-
rmueckummn nauneHtamu, ctpagatowmmm ot MKC, yaanocs BbiA-
BUTb HEKOTOPbIE 3aKOHOMEPHOCTY Mexay popmaToM Nporpam-
Mbl peabunutaunm n KnnHmYyeckum ctatycom 128 (n = 100 %)
YUYaCcTHWNKOB nccnefoBaHua. Ctout fobaBuTb, YTO BCe Naum-
€HTbl, 3aBepLUNBLUNE KANHWYECKUI 3Tan UccnefoBaHus, Ao-
CTaTOYHO 6NaronpUATHO NepeHecn GU3NYECKYI0 HarpysKy
Ha cpefiHeM 1 cybmaKkcuManbHOM ypoBHe. CTaTnCTMYecKu
3HAUYMMbIX Pa3NNYNA MeXAy NoKa3aTeNAMN OCHOBHOIO Kapau-
0J10rYecKoro 3aboneBaHua, aHTpPonomeTpum, MopdomeTpuy,
TAXECTN 1 CPOKOB TEYEHUA SMN30/a KOPOHABUPYCHON NHPEK-
umu, ctenenn v Buga MNKC, a Takke GyHKLMOHaNbHbIM CTaTyCOM
KapAvopecnnpaTopHO CUCTeMbl JO Hayana peabunutauum
B rpynnax 3adukcmpoBaTb He yaanoch (tabn. 1).

Mo pesynbraTam KOMMAEKCHOrO aHanu3a Kapamopecnu-
paTopHOI GYHKLMW, YPOBHA TONEPAHTHOCTU K GU3NYeCKow
Harpyske 1 CTereHu OAbIWKM B rpynmne nayMeHToB, Nosyyas-
wux CPR, 6b111 BbIABEHbI MPENMYLLECTBEHHbIE pPe3ynbTaTbl
B CpaBHeHUN ¢ PA n KOHTpObHOW rpynnon.

TonepaHmHocme K ¢pusuyeckoli Hazpy3ke

MNpwv aHanu3e nonyyeHHbIX AaHHbIX Tecta 6MWT ycTaHOB-
neHo, uto 3a 12 Hefenb HabnopeHuA B rpynne CPR guctaHuma
6-MUHYTHOW XOAbObI B 3aKPbITOM NOMELLeHNN YBENNUYIACh Ha
29,2 % — c 487,0 m fo 688,0 M, a Temn xoAbObl yBENMUMICA
¢ 3,1 km/u go 4,3 KM/u (p < 0,001). Y nauneHTOB, nonyyasLumnx PA,
1 YYaCTHUKOB KOHTPOMbHON rpynmnbl ANCTaHumaA B Tecte 6MWT
ynyywmnacb Ha 4,0 % n 0,2 % cooTBeTCTBEHHO (p < 0,001).
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Ta6nuua 1. Pe3ynbtaTbl OLEHKY NOCAEACTBUN NPOrpammbl 12-HefelbHOW peabunmTaLmm NoCTKOBUAHbBIX OCTTOKHEHWIA
Table 1. Results of evaluation consequences of the 12-week rehabilitation program for post-COVID

NMokasatenu/nepuog / lpynna/Group
Indicators/period CPR PA Control P
1 cyTku / days 487 [451;532] 490[451;537] 489[452;533] 0,921
6MWT (m), Me [IQR] 6 Hepenb / weeks 592 [564;624] 500[469;537] 482[462;518] <0,001"
12 Hepenb / weeks 688 [638;744] 508 [474;550] 490 [460;522] < 0,001
1 cytku / days 122[116;127] 123[119;128] 122[115;124] 0,267
YCC/HR (6MWT) . . . .
(ya./Mun. / bpm), Me [IQR] 6 Hepenb / weeks 118 [114; 120] 121[118;125] 122[116;125] 0,022
12 Hepgenb / weeks 114[109;118] 120[116;123] 120[115;124] < 0,001
1 cytkn / days 87[78;92] 84 [80; 88] 86 [78; 90] 0,585
YCC/HR (ya/mun / bpm),
Me [IQR; M (SD) 6 Hepgenb / weeks 81 (7) 82 (8) 83 (8) 0,719
12 Hepgenb / weeks 78 (6) 81 (6) 83 (6) 0,004
1 cyTkn / days 100 (6) 100 (6) 100 (6) 0,871
OAL / DBP (6MWT)
(Mmm pT. cT./ mm.Hg), 6 Hepgenb / weeks 96 [96; 99] 98 [94; 102] 101[98;105] <0,001°
Me [IQR]; M (SD)
12 Hepenb / weeks 93 [90; 96] 97 [93; 99] 100 [98; 104] < 0,001
1 cyTku / days 89 [85; 92] 87 [83;90] 89 [85; 90] 0,272
OAA/DBP
(mm pT. cT./ mm.Hg), 6 Hepgenb / weeks 85 [84;91] 86 [83;90] 89 [86; 91] 0,028
Me [IQR]
12 Hepgenb / weeks 83 [82; 87] 84 [83; 871 87 [85;91] <0,001"
1 cyTku / days 152[150;162] 156[150;161] 160([150;167] 0,052
CALl/SBP (6MWT)
(mm pT. cT./ mm.Hg), 6 Hepenb / weeks 149[147;159] 154[150;156] 160[149;164] < 0,001
Me [IQR]
12 Hepgenb / weeks 149 [143; 154] 152[148; 155] 157 [152;166] < 0,001"
1 cyTku / days 140[134; 142] 143 [138; 147] 144[139;148] <0,001"
CALl/SBP
(Mmm pT. cT. / mm.Hg), 6 Hepenb / weeks 137[135;140] 141[137;144] 143[138;151] <0,001"
Me [IQR]
12 Hepgenb / weeks 134[130; 139] 140 [138; 144] 1441139; 148] <0,001"
Vo 1 cytku / days 32,1[31,2;33,6] 32,1[31,5;34,2] 32,1[31,1;33,3] 0,800
2max
(mn/kr/muH / ml/kg/min), 6 Hepgenb / weeks 33,5[32,6;34,6] 32,4[31,9;34,4] 32,7[31,9;33,4] 0,012
Me [IQR]
12 Hepenb / weeks 35,8([34,7;36,9] 33,2[32,7;35,0] 33,0(32,0;34,0] <0,001"
1 cyTku / days 1,91[1,8; 2,0] 2,0[1,9;2,0] 1,911,9; 2,0] 0,268
OXEN /FVC (n /1), Me [IQR] 6 Hepenb / weeks 2,0[1,9; 2,11 2,0[2,0;2,1] 2,01[1,9; 2,0] 0,080
12 Hepgenb / weeks 2,2[2,1;2,3] 2,0[2,0; 2,1] 2,0[2,0; 2,0] <0,001"
1 cyTku / days 1,6[1,5;1,7] 1,6 [1,5;1,7] 1,61[1,5;1,7] 0,822
O®B1/FEV1 (n/l), Me[IQR] 6 Hepenb / weeks 1,7 [1,6;1,8] 1,7 1,6;1,7] 1,6[1,5 1,71 <0,001
12 Hepenb / weeks 1,8[1,7;1,9] 1,7 [1,6;1,7] 1,6 [1,5;1,7] <0,001"
1 cyTku / days 93 [93; 94] 93 [93; 94] 93 [93; 94] 0,972
SpO, (%), Me [IQR] 6 Hepgenb / weeks 96 [96; 97] 95 [94; 95] 94 [94; 95] <0,001"
12 Hepenb / weeks 98 [98; 99] 96 [96; 971 95 [94; 96] <0,001"
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MNokasarenun/nepuop / lpynna / Group
Indicators/period CPR PA Control p

1 cyTku / days 67,2 [65,8;689] 67,3[66,8;689] 67,4[66,7,689] 0,809
Vaekc TuddHo / 6 Hepenn /weeks  684[67,4;70,0] 682[67,3;69,4] 67,4[66,9;692] 0,073

Tiffno index (%), Me [IQR]

12 Hepenb / weeks 70,2 [69,5;71,4] 68,6[67,6;70,2] 68,0[67,0;69,3] <0,001°

1 cyTku / days 2,0[2,0; 3,0] 2,0[2,0; 2,0] 2,0[2,0; 3,0] 0,882
mMRC (6ann / score), Me [IQR] 6 Hepenb / weeks 2,0[1,2;2,0] 2,0[2,0; 2,0] 2,0[2,0; 3,0] 0,307
12 Hepenb / weeks 1,0[0,0; 1,0] 1,0[1,0; 2,0] 2,0[1,0;2,0] <0,001"

lMpumeyaHue. [JaHHbie 8 mabuye npedcmassieHsl 8 8ude MeoudHbl C UHMEPK8AapmMubHbIMU uHmepsanamu Me [IQR],
a makxxe CMaHOdpmMHo20 cpedHek8aopamu4yHo20 omksoHeHusa M (SD). B kauecmee oCHOBHbIx Memo0o8 cmamucmuyecko-
20 dHAIU3A UCNOJIb308AHbI KOBAPUAYUOHHBIU pezpeccuoHHbIt aHanus no muny ANCOVA, ckoppekmupo8aHHbIli ¢ y4emom
803pdAcmad, nNoJid, NPOOOIKUMETbHOCMU CUMNMOMO8, UHOekca maccel mesna (MMT) u ucxooHeix nokasamenet, Kpumepud
Xu-keadpama lNupcoHa, kpumeput Kpackena — Yonnuca, a makxe kpumeput QpuomMana, npu 3momM cmamucmuyecku 3Ha-
YUMbIMU pazauduaMU nokazameseli cuumanu npu p < 0,05 (). 6MWT — Hazpy3o4HsIt mecm 6-MuHymHouU xo0bbbl; CPR —
Cardiopulmonary Physical Rehabilitation; mMMRC — moduguyuposaHHas wkasa cmeneHu oobiwku; PA — Physical-Activity;
SpO, — nepugpepuyeckas KanunnapHas okcueeHayus; VO, ~— makcumaseHoe nompebieHue kuciopoda; JAL — duacmo-
Jludeckoe apmepua’seHoe dasseHue 8 nokoe; JAL,,, - — duacmornuyeckoe dpmepuasbHoe 0desieHue 8 nuke, npu mecme
6MWT; uHdekc TugpgpHo — coomHoweHue ODBT u xu3HeHHOU emkocmu nezkux; OPB1 — obwvem (hopcupo8aHHO20 8b100Xa
3a 1 cekyHOy; CAL] — cucmonuyeckoe apmepuasibHoe 0aesieHue 8 nokoe; CAJ,,, —— cucmosiudeckoe apmepuasibHoe 0as-
neHue 8 nuke, npu mecme 6MWT; OXKEJT— ¢hopcuposaHHas xu3HeHHAs emKocme nezkux; YCC — yacmoma cepOeyHsbix co-
KpaweHut 8 nokoe; YCC,,, — yacmoma cepOeyHeix COKpaujeHut 6 nuke, npu mecme 6MWT.

Note. Data in the table are presented in form of median with interquartile ranges Me [IQR], as well as standard deviation M (SD).
Main methods of statistical analysis were covariance regression analysis of ANCOVA type, adjusted for age, gender, duration
symptoms, body mass index (BMI) and baseline indicators, Pearson Chi-square test, Kruskal-Wallis test, and Friedman test. At
the same time, statistically significant differences in indicators were considered at p < 0.05 (). List of abbreviations: 6MWT —
6-Minutes Walk Test; CPR — Cardiopulmonary Physical Rehabilitation; mnMRC — modified dyspnea rating scale; PA— Physical-

Activity; SpO, — peripheral capillary oxygenation; VO

at rest; DPser

2max

CepOeyHo-cocyducmas (pyHKyus

AHanu3 nokasatenen cepaeyHo-cocyancTon GyHKUMM B OT-
BET Ha GU3MYECKYI0 HAarpy3Ky Yy KapAMONornyeckrx naumeHToB
¢ NKC npopeMoHCTprpoBan B3anmMocCBA3b MeXAY CTapTOBbIM
HapyLleHneM cepLeYyHO-COCYANCTON AeATENbHOCTU U BblOO-
pPOM peabunmTaunoHHbIX MEPONPUATIIA, HanpaBeHHbIX Ha
npepotepalyeHune MKC. Mpu MOHUTOPMHIe NUKOBOTO MNyJb-
ca B oTBeT Ha TecT 6MWT uyepe3 12 Hefenb nocsne Hayana
peabunutaymm B rpynne CPR BbisiBneHo cHukeHne YCC Ha
6,5 % — ¢ 122 ya/muH o 114 ya/muH, uto, 6e3ycnoBHO, roBo-
pUT O ABHOW YAOBNETBOPUTENIbHOM KOMMEHCaLMn CepaeyHoro
BbIOPOCA B OTBET Ha CPELHIO 1 CYOMaKCUManbHYO CTemneHb
dursnyeckon Harpyskm (p < 0,001). MokazaTtenb YCC npu Ha-
rpy3Ke y naumeHToB, nonyyasLlumx PA, 1 naLMeHTOB KOHTPOb-
HOW rpynnbl Yyepe3 12 Hegenb Nocsie Havana NccnefoBaHUA
coctaBun 2,4 % n 1,6 % cooTBeTCTBEHHO. HecMOTpA Ha MeHee
Bblpa)KeHHble U3MeHeHNA No cpaBHeHuto ¢ rpynnown CPR, no-
kasatenu YCC npwm Harpy3ke nmenu cTaTUCTUYECKN 3HaYMble
pasnuunAa B CpaBHeHWUW C fJopeabunnTaumoHHbIM NEPUOAOM
(p < 0,001). NMokazatenn YCC B COCTOAHUN NMOKOA y YYaCTHU-
KOB MCC/IeoBaHMA MMeNN CTaTUCTUYECKN 3HauyvMble pasnu-
unA yepes 12 Hefenb Nocne Hayana peabunutayun. B rpynne
CPR oTmMeyeH Hanbornee Bblpa)KeHHbIi KOMMNEHCATOPHbIN 3¢-
dekKT, KoTopbln coctasun 11,5 % — ¢ 87,0 ya/MUH Jo Hayana
peabunutauun n 77,0 ya/MuH yepes 12 Hepenb Nocie Havana
(p < 0,001). B rpynne PA 3HauyeHua YCC B nokoe CHU3UIUCH

— maximum oxygen consumption; DBP — diastolic blood pressure
— diastolic blood pressure at peak, during the 6MWT test; Tiffno index — the ratio of FEV1 and vital capacity;
FEV1 — forced expiratory volume in 1 second; SBP — resting systolic blood pressure; SBP
during the 6MWT test; FVC — forced vital capacity; HR — resting heart rate; HR

s — Peak systolic blood pressure,
— peak heart rate, during the 6MWT test.

6MWT

Ha 4,7 % — c 84,0 ya/mnH po 80,0 ya/muH (p = 0,001). KoH-
TpoJbHaA rpynmna naumneHToB, NoyyaBLluas pekoMeHgaumm no
dunsnyeckon aktmBHoCcTU anAa npepotepalieHma MNKC, umena
HauMeHbLNN 3$deKT, KoTopbli cocTaBun 4,0 %. Tak, cpegHue
3HaueHma YCC B nokoe Jo Havyana peabunutauum coctaBum
86,5 ya/muH n 80,0 ya/mMnH yepe3 12 Hepenb nocne Hayana
peabunutauum (p = 0,001). 3HauMMble N3MEHEHUA NpeTep-
nenu nokasatenun A[l. B oTBeT Ha nporpammy Kapanopecnu-
paTopHOW peabunutauumn y naumeHToB 13 rpynnbl CPR 6bi10
OTMeyeHo 3Hauumoe cHuxeHne ALl npu Harpyske, KoTopoe
coctasuno 7,0 % — co 100 mm pT. CT. 4O 93 MM pT. CT. yepes
12 Hepenb nocne Havyana peabunutauum MNMKC (p < 0,001).
CHwmxeHnne OALl Bo Bpemsa Harpysku B rpynne PA 3a 12 He-
nenb peabunutauum coctasuio 3,0 % — co 100 MM pT. CT.
0o 97 mm pT. cT. (p < 0,001). B KOHTpONbHOW rpynne nauu-
€HTOB 3a 12-HefeNbHbIN Nepuog HabnLeHNA BbIABUTL pas-
nuna mexxpy nokasatenamu JALl npu Harpyske He yganocb
(p = 0,625). HecmoTpA Ha CyLeCTBEHHYI0 pa3HULY B Nokasa-
Tenax JAl npu Harpy3ke mexay y4acTHMKaMy UccnefoBaHnA
B 3aBMCUMOCTI OT rpynnbl peabunutaymm MNKC, 3HaueHne JAL
B MOKOEe 1Meno 6onee BblpaXKeHHOe CHUXeHne 3a 12-Hepenb-
HbIN Nepuog HabnogeHna Bo Bcex 3 rpynnax. B rpynne CPR
OAl cHu3nnocb Ha 6,7 % — ¢ 89 Mm pT. CT. 4o 83 MM pT. CT.
(p < 0,001). B rpynne PA 3¢deKT oT peabunutaumm B OTHO-
weHun JAL B nokoe coctasun 3,4 % — ¢ 87 MM pT. CT. O
84 mm pT. cT. (p < 0,001). B KOHTpONbHOW rpynne nauneHToB
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6b110 3adUKCUPOBAHO 3HAUMMOeE CHUeHne OA[L B nokoe,
KOTOpoe cocTaBuno 2,2 % — ¢ 89 mm pT. CT. 4O 87 MM PT. CT.
3a 12-HefenbHbIN nepuog HabnoaeHus (p =0,001). B cnyyasx
C aHanm3om nokasatens CALl npu Harpy3ke Hanbosee Bblpa-
YKeHHble N3MeHeHUA OblIM OTMEYEHb! Y MaLMEHTOB U3 FPYMnbl
CPR 1 coctaBunm 149 Mm pT. CT., UTO AEMOHCTpUpyeT 6onee
BbICOKMWI pe3ynbTaT Ha 2,7 % B CpaBHEHUM C MOKa3aTenammn o
Hauana peabunutauun — 152 mm pT. cT. (p < 0,001). B rpynne
PA BbifiBneH nyylumnin a¢pdekT, KoTopbii coctasun 2,0 % — co
156 MM pT. cT. o 152 Mm pT. cT. HaumeHbwmne pasnunuma CAL
MpW Harpyske 6blIM OTMEeUeHbl B KOHTPONbHON rpynne, rae
3HayeHune coctaBuso 1,8 % — co 160 mm pT. CT. O 157 MMm
pT. cT. (p = 0,119). AHanu3 noka3atensa CA[l B nokoe yepes
12 Hepenb nocne Havyana peabunutaumm naumeHTos ¢ MNMKC, Tak
e Kak 1 B cnydae ¢ JAl, npu Harpy3ke nmen 3Haunmble 13-
MeHeHusA B rpynnax CPR u PA. Tak, y naymeHTOB, NosyyYaBLInx
nporpammy CPR, ynyuwenna gocturnm 4,3 % — co 140 mm
pT. cT. fo 134 mm pT. cT. (p < 0,001). B rpynne PA gaHHbI no-
KasaTenb coctaBun 2,1 % — co 143 mm pT. CcT. o 140 Mm pT. CT.
(p <0,001). Y nauneHTOB KOHTPONbHOW rPYNMbl aHan3 noka-
3atena CAl npu Harpyske He UMen 3HaYMMbIX U3MEHEHWI 3a
12-HefenbHbIN Nepuog HabnoaeHusa (p = 0,114).

AvixamenvHaa pyHkyua

Mpn aHanuse pecnMpaTtopHOWN CUCTEMbI U N3MEHEHWNI
bYHKLMM AblXaHMA B OTBET Ha PU3MYECKYIO Harpy3Ky, npea-
JIOXKEHHYI0 YYaCTHMKaM UCCNefoBaHNA B paMKax nporpaMmm
peabunutauuu, 6binn BbiABAEHbI 3HAUMMble YyYLIEHNA AaH-
HbIX MOKa3aTenel y nauueHToB 13 rpynnbl PCR. Takum 06-
pa3om, nsmeHeHuA cpefHux 3HavyeHun OXKEJ B rpynne CPR
coctaBnnn 13,6 % — ¢ 1,9 n go 2,2 n yepes 12 Hegenb nocne
Hayana nporpammbl CPR (p < 0,001). B rpynne PA noka3satenb
OXEJT ynyuwmnnca Ha 0 % OTHOCUTENIbHO CPefHMNX 3HAYeHNUN,
OfiHaKO NpY PacCMOTPEHNN Pa3NNYNA KBAPTUIIbHOTO UHTEP-
Bana 6blna 3adpuKCMpoBaHa CTaTUCTUYECKM 3HAUMManA Pa3HU-
ua [IQR: 1,9-2,0 n] — po peabunutauun n [2,0-2,1 n] — yepes
12 Heflenb Nocne Havana peabunutauum (p < 0,001). B rpynne
KOHTponA nokasatenb OXKEJ ynyywmnca Ha50% —c1,9n
0o 2,0 n (p < 0,001). JaHHble 3HaueHnn ODB1 TakXe pa3-
NMYanncb B 3aBUCMMOCTU OT FPYNMnbl peabunutayMoHHOro
Bo3gencteua. Y naymentos c MNKC, nonyyaBwunx CPR, pea-
6unuTaumoHHbIn 3dpdekT poctur 11,1 % — c 1,6 n go 1,8 n
(p < 0,001). B rpynne PA apdeKT oT peabunutaymm oTHOCK-
TenbHo noka3satena O®B1 goctur 58 % — c 1,6 npo 1,7 n
(p < 0,001). Mpn aHannze OO®B1 y naunmeHToOB U3 KOHTPOJb-
HOW rpynnbl CTaTUCTUYECKN 3HAYMMbIX Pa3nyuni B 3Haye-
HUAX BblABAEHO He 6bino (nan). MNpu aHanM3e OTHOLWEHUSA
O®B1 1 XU3HEHHOW €MKOCTY NErknx, KOTopoe BblparkaeTca
B MHAekce TnddHo, bbina BbiABIEHa CTaTUCTUYECKN 3HAaUMMas
pa3Huua Bo Bcex rpynnax yepes 12 Hegenb nocne Havana pe-
abunutaumm MKC. B rpynne CPR ypoBeHb NpoxoanMocTy Uian
BO3AYLIHOCTY AbIXaTeNbHbIX NyTen yBennumnca Ha 3,0 % —
€ 67,2 % po 70,2 % nHaekca TuddHo (p < 0,001). B rpyn-
ne PA nHgekc TuddHo ysennumnca Ha 1,3 % — c 67,3 %
[0 68,6 % (p < 0,001). B KOHTpONbHOM rpynne nayneHToB
c MKC paHHbIN NoKa3aTenb UMeN HaMMeHbllee 3HayeHune
n coctaBun 0,6 % — c 67,4 % po 68,0 %, UTO TakKe ABUNOCH
CTAaTUCTUYECKM 3HaUMMbIM (p < 0,001). HenocpeacTBeHHbIN
nokasaTesib G1U3NYECKON BbIHOCIMBOCTM MNALMEHTOB B OTBET
Ha ¢usnyeckyto Harpysky VO,  uepes 12 Hegenb nocne
Hauana peabunutaummn Hanbosee BblPAKEHHO N3MEHUCSA
B rpynne CPR. YBennueHne makcumanbHOro notpebneHuns
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Kucrnopoga otmeyanu B npegenax 10,4 % — c 32,1 mn/kr/
MUH po 35,8 mn/kr/mMmuH (p < 0,001). Y naumeHTOB 13 rpynnbl
PA nokasatesnb VO, _ yBesmuuica Ha 3,3 % — ¢ 32,1 mn/kr/
MVH o 33,2 ma/kr/mMmuH (p < 0,001). Take 6bin 3adpuKcmpo-
BaH NpupocT nokasatena VO, Y NaunmeHTOB KOHTPOJIbHOW
rpynnbl yepes 12 Hefenb Nocsie Havyana Nporpammbl peabu-
nvTaunn — 2,7 %. Mokasatenu caTypaummv KanuinapHoW Kpo-
B/ Y YYaCTHUKOB cCCriefoBaHUA Yepes 12 Hepenb nocne Ha-
yana peabunuTaunm NPOAEMOHCTPUPOBANN NPENMYLLECTBO
ncnonb3oBaHuUs nporpammbl CPR. Takum ob6pasom, B rpynne
nayneHToB CPR oTmMeTunn Haunyywun nokasartenb catypa-
U1K, NPUXOAALLMACA Ha Neprof 3aBepLIeHA TPEHUPOBKMY,
KoTopbii cocTtaBun 98,0 %, uto Ha 5,0 % nyywe no cpaBHe-
HUIO C JopeabnnnTaLunoHHbIMK 3HauyeHuAMN — 93,0 %. Y na-
LUMeHTOB, nonyuyaslumx PA, 1 rpynnbl KOHTPONA NoKasatenu
n3meHeHus SpO, coctasuim 2,0 % 1 1,0 % COOTBETCTBEHHO
(p < 0,001). N HaKOHeL, aHanM3 CTeNeHN OAbIWKK MO LKane
MmMRC yepe3 12 Heaenb Nocsie Hayana peabunuTaunn Bbi-
ABUJ ABHOE CHVXKEHME CTeNneHN OAbIWKU Yy MaLuneHToB rpyn-
nbl CPR n PA — 1,0 6anna B cpaBHeHun ¢ 2,0 6anna nepep
Hayanom peabunutaumm (p < 0,001). B KOHTPONBLHON Fpyn-
ne 3HaYeHUA MHAEKCa ofblwKKM no wkane mMRC coctaBunun
2,0 6anna yepes 12 Hegenb Nocsie Havanaa peabunuTauuu.

OBCYXXAEHUE

OCHOBHbIM NpeaMeToM 00CYXAEHUA JaHHOTO UCCNeaoBa-
HUA ABUNNCb pe3ynbTaTbl NpuMeHeHna nporpammbl CPR B Ka-
yecTBe NHCTPYMeHTa 60pbbbl ¢ nocneacTeuammn COVID-19y na-
LMEeHTOB Kapguonorunyeckoro npodunsa. Mporpamma CPR,
OCHOBAHHasA Ha CMeLLaHHOM TuMe Harpy3Ku, B 3HaUNTENIbHOMN
CTeneHn ynyylwmna Kak ¢pusnyeckme, Tak U Kapguopecnmpa-
TOpPHbIe NoKa3aTeNv 310POBbA YYaCTHNKOB UccneaoBaHus. [o-
JlyYeHHble pe3ynbTaTbl 4AHHOMO UCCIefOBaHNA KOPPEenpyoT
C HEKOTOPbIMU MUIOTHBIMY NCCIeA0BaHNAMMN, MOCBALLEHHBIMU
NPVYIMEHEHNIO PpeabunnTaLmm y NaLMeHTOB, MMELLUX HapyLUe-
HVe TONePaHTHOCTY K GU3MYECKON Harpy3Ke, OfbILLKY 1 apyrue
MKC [17-19]. Hanbonee 3HaunMble pe3ynbTaTbl Obinv 3aduk-
CMPOBaHbl CO CTOPOHbI CTENEHMW OAbIWKN Y YPOBHA TONEPaHT-
HOCTV K GU3MYECKOI Harpy3Ke y naumeHToB, nonyyasiumx CPR.
Tak, nokasatenun nHpekca mMCR B rpynne CPR coctaBunu 1,0
[0,0-1,0] 6anna B cpaBHeHMM ¢ 2,0 [1,0-2,0] 6anna y nauneHToB
rpynnbl PA n KoHTponbHoW rpynnbl (p < 0,05). TonepaHTHOCTb
K dnsnueckoit Harpyske VO, = — Ha 8,3 * 3,8 % B CpaBHeHUU
c rpynnou PA n rpynnoi koHTpona (p < 0,05), yto rosoput
06 3¢PeKTUBHOCTN Ha3HAUEHHbIX GU3NYECKUX YNPAKHEHUI
B pamKkax CPR. MapannenbHoe cHuXeHne nokasaTenen YCC
n Al B rpynne nauyneHtoB CPR nopgTBepxaaeT 3TOT BbIBOA
N oemMoHcTpupyeT nydwyto (5,0 + 2,1 %) nepeHocuMocTb du-
31YeCKO Harpy3Km nocsne 12-HefenbHON Nporpammbl peabu-
NIMTaLMn B CPaBHEHNN C SKCMEPUMEHTasIbHOWN U KOHTPOJIbHOW
rpynnoui. B fononHeHne nonyyeHHble BXxoAde McciefoBaHnA
pe3synbTtaTthl Tecta 6MWT npogeMoHCTprUpoBanu 3Haunmoe
BnuAHVE 12-HefenbHon nporpammbl CPR Ha dursnyeckue pe-
3epBbl Y4aCTHUKOB UccnefoBaHna — 688 m npoTus 490 m ana
YUYaCTHMKOB KOHTPOMbHOM rpynnbl (p < 0,05).

HepnaBHO monyyeHHble pe3ynbTaTbl APYrMX UCCNefoBaHNIA
MO3BOASAIOT NPEANONIOXKNTb, YTO Hanbonee YyBCTBUTENbHbLIM
noka3satenem 3¢dekTrBHOCTM 60pbbbI ¢ MKC ABNAeTcA ypoBeHb
VO, . KOTOPbIi AMOHCTPUPYET AMHAMIKY Nepudepryeckoro
OorpaHMyeHna 3KCTPaKLUM Kucnopoda K TkaHAM. HapylieHue
OKCureHaumu, B CBOK oyepefb, CBA3aHO Kak C caMnM $hakTom
paHee nepeHeceHHoro COVID-19, Tak 1 C AIUTENbHOCTbIO U TA-
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KecTblo TeueHNA AaHHoro 3abonesaHus [20]. 3HaunTenbHoe
ynyulleHne YPOBHA MaKCMaIbHOrO NoTpebneHnsa Kncnopoaa
B OTBeT Ha nporpammy CPRy y4acTHMKOB Hallero ncciefoBaHmsa
ABNAETCA OCHOBHbIM MapKepOM CYMMTOMATUYECKOro HapylLue-
HWA, CBA3AHHOTO C oAplwKon [21-23]. Kpome Toro, pesynbratbl
M3MeHeHuA nokasatena Vo, — CTPOro KOpPempytoT C IHAEKCOM
MMRC, uTo NO3BONAET NPEANONOXKUTL BbICOKYIO 3GDEKTVBHOCTL
NCMoJb30BaHNA JaHHbIX MHCTPYMEHTOB KJIMHUYECKOro CTaTyca
N CMOHTaHHbIX N3MEHEHWUI bIXaTeNbHON GYHKLMN N OfbILLKN
y naymeHToB ¢ MKC, ogHako 06 3ToM y»e coobLuanocb paHee
[25-27]. CnoHTaHHOE ynyulleHne CepheyHo-cocyancTon GyHK-
LMK 1, KaK CieacTame, NapaMeTpoB CUoBOro GyHKLMOHNPOBa-
HVS HEBO3MOXHO 6e3 aKTMBHOIO BMeLLATeNbCTBA U 1CMOSb30Ba-
HUA du3nyeckon peabrnmtaumn. icxoaa 13 HalLMX pesynbTaToB
1 JaHHbIX paHee NPoBeeHHbIX NCCnefoBaHNi 3bPeKTBHOCTU
nporpamm peabunutaumm MNMKC, MOXHO cenaTb BbIBOA O TOM,
YTO TPEHNPOBKM CMELLAHHOTO TWMa C BKIOUEHNEM aHA3POOHbIX
N a3pOBHBIX YNPaXXHEHU CyOMaKCMMaNbHON UHTEHCUBHOCTYU
ABNATCA JOCTaTOYHO dPDEKTUBHBIM MHCTPYMEHTOM 60PLObI
¢ MKC B cnyyvasx, korga peabunutaums oTcyTcTByeT BoBce [28].
HecmoTps Ha 0COGEHHOCTM MALMEHTOB KapAMOoNornyeckoro
npoouns, nmetowmx MKC, cTOUT OTMETUTb, YTO GONBLUNHCTBO
NccnefoBaHNA TakKe PEKOMEHIYT NpofomKaTh Nprem ne-
KapCTBEHHbIX NMpenapaToB rMNoTeH3UBHOIO AeNCTBNA BO BpeMs
peabunutauun [29, 30].

OzpaHu4yeHus uccie008aHusA

[laHHOe nccnefoBaHMe NpefcTaBnaeT coboi YaCcTUYHDBIN OT-
yeT pe3ynbTaToB OLEHKN 3PGEKTVBHOCTM NCMONIb30BAHUA NPO-
rpammbl PCR, B ganbHewLeM nnaHnpyeTca OCBETUTb: pe3ynbTaTbl
MapameTPOB KauecTBa XM3HN, @ UMeHHO creLduyeckoro Gpusm-
YeCKOro 1 NCUXOIMOLIMOHANIbHOFO GYHKLIMOHMPOBAHUA; aHann3
B3ammocBsa3mn mexay 3pdektom CPR 1 KoHKpeTHbIM Bugom MKC.
Kpome Toro, pag orpaHnyeHni CBA3aH C MEPOIA, UCMONb3yemMon
InA c6opa AaHHbIX, B TOM UYKCE C OFPaHNYeHEM UcCefyemblxX
riokasaTenei Npu oLeHKe AbIxaTenbHON GyHKLNN.
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3AKNKOYEHUE

Mporpamma peabunutaumy CPR gna nauueHToB Kapamonor-
yeckoro NpPoduUNsA ¢ NOCTKOBUAHBIMY OCJIOXKHEHMAMY MOKa3asa
BbICOKYI0 3QEKTUBHOCTb U MPOLEMOHCTPMPOBANa NoTeHUMan
B KauecTBe MeXaHn3Ma 60pb0Obl C OfbILIKON N TONEPAHTHOCTbIO
K Ppr3nuyeckon Harpyske. HecmoTps Ha To yTo mauueHTsl ¢ MKC
UMEIOT CXOXKNI KIMHWUYECKUIA CTaTyC C MaLMeHTaMy, CTpaaaloLm-
MU OT MUANTNYECKOTrO SHLedaoMmennTa, CUHAPOMA XPOHMYEeC-
KOI yCTanocTtyi, NoabMun ¢ Gr3NUYeCcKon NepeTpeHnpPOBaHHOCTbIO
1 MOCTHArpy304YHbIM HeAoMoraHuem, peabunutayua MNMKC gomxHa
UMeTb Cyry6o nepcoHNPULIMPOBaHHYO HanpPaBReHHOCTb. OTo 0by-
CNOBNEHO KOMOPOUAHBIMM CTaTyCOM JAHHON KaTeropuin NaLmeHToB
1 MOTEHUMANbHBIX MPOGNEM, CBA3AHHbIX C MEPEHOCMMOCTbIO GU3U-
UECKOW Harpy3ku B pamKkax nporpammbl peabunmtauuun. B Hawem
UCCnefoBaHMM paccMaTprBanv ofHy 13 Havboree TpeboBaTeNbHbIX
B OTHOLLEHWWN CBOEBPEMEHHOIO PErynMpoBaHWA rpynmn nayueH-
TOB, KOTOpble CTpafanun OT CepAeUHO-COCYAMCTbIX 3aboneBaHui.
Kak MOXHO cyauTb 13 Ar3aliHa UCCNefoBaHUA, Jaxe B noarpynne
CPR, rae Haf yyacTHMKaMK BeNM NOCTOSHHOE HabnogeHWe, Yncnio
BbIObIBLUMX BO BpemMs peabunmtaummn coctaBuno 41,6 %. B ceazu
C 3TUM OCHOBHa# 3aaava peabunutaumm MNMKC gomkHa 6bITb Co-
CpefoToueHa Ha CTPOrom COOJIIOAEHUN KOHTPOSISA KIMHNYECKOro
CTaTyca NoCpeACTBOM TLiaTenbHOro cbopa aHamHe3a, npefBapu-
TEMbHbIX U NOCNEAYIOWMX AUArHOCTUYECKMX TeCTaX. ITO NO3BOANT
136exaTb BbICOKOW YacTOTbl ClyyYaeB HemepeHoOCUMocTy Gpusnye-
CKoli peabunutauum y naumenTtos ¢ MKC.

BkrtoueHvie KOMOVIHMPOBAHHOV KapANOPECNMPATOPHO TPEHN-
POBKM B NPOTOKON 12-HefenbHol peabunutauum MKC y nauyeHToB
Kapamonormyeckoro npoduns CnocobCTBYET CHUMXKEHMIO CTENEHN
OZbILLUKM 1 NOBbILLEHUIO TONEPAHTHOCTN K GU3NYECKON Harpy3Ke.

MprymeHeHne CPR Mo3BoAMNO ynyyllnTb NoKasaTenu cepaey-
HO-COCYAWCTOW 1 AblXaTeNbHOM QYHKLMM Kak MO CPaBHEHUIO C [O-
peabunnTaLoHHbIM NEPUOAOM, Tak 1 B CPAaBHEHMN C MALVIEHTaMK,
MONYyYaBLUMMUN CTaHAAPTHbI NPOTOKON GpU3NYECKOW aKTUBHOCTY,
1 NauueHTamMy, NOMyYaBLLMMI PEKOMEHAALMM MO CaMOCTOATENb-
HOW peabunuTaumn.
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B pamKax Hay4Ho-uccnepoatenbckoro rpaHTa Ne IL-5221091515,
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3TnyecKoe yTBepKpaeHue. ABTOpbl 3asABNAOT, YTO BCe NPo-
Leaypbl, NCMONb30BaHHblE B AaHHOWN CTaTbe, COOTBETCTBYIOT
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Ne 6 ot 22.01.2023.

JocTyn K gaHHbIM. [laHHble, MOATBEPXKAAtOLLME BbIBOAbI 3TOTO
NCCNIeAOBAHUA, MOXHO NMOMYYKTb MO 060CHOBaHHOMY 3amnpocy
y KOppecnoHAnpyoLero aBTopa.
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Effect of Lung Breather on Hospital Stay in Patients with Acquired
Pneumonia: a Randomized Clinical Study
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ABSTRACT

INTRODUCTION. Acquired pneumonia is a severe medical condition that is addressed as life-threating issue requiring intensive care.
The Medical Breather device can activate and strengthen both the inspiratory and expiratory muscles, so it can be useful for patients
with pneumonia.

AIM. To investigate the breather effect on length of hospital stay in patients with pneumonia.

MATERIALS AND METHODS. Sixty participants diagnosed with acquired pneumonia “30 women, 30 men stayed in hospital in ICU
for two weeks; aged 30-40 years old” selected from chest department of Kasr Al-Aini Intensive Care Unit (ICU) at Cairo University.
They were randomly allocated into equal groups; Group A received respiratory training via incentive spirometer, and traditional chest
physiotherapy; and Group B received respiratory training via Breather, and traditional chest physiotherapy, both received 3 session
daily/2 weeks. Diaphragmatic excursion, Respiratory Distress Observation Scale, and ICU discharge were assessed before and after the
treatment.

RESULTS. Both groups revealed significant improvement after the treatment, while Breather group showed a high significant increase
in pH 1.23 %, Pa0, 11.79 %, Sa0, 6.1 %, and diaphragmatic excursion by 36.97 %, also decrease in PaCO, 2.78 %, RDOS 39.06 % and
NEWS2 by 50.72 % in comparison to incentive spirometer group that recorded significant increase in pH 0.68 %, PaO, 6.69 %, SaO, by
2.66 %, and diaphragmatic excursions by 8.15 %, also significant decrease in PaCO, 12.12 %, RDOS 15.01 % and NEWS2 by 20.93 %. HCO,
revealed no significant difference post treatment (p > 0.05).

DISCUSSION. Breather usage in inspiratory musculatures training (IMT) gained Maximum Inspiratory Pressure (Pimax) significant
improvement. IMT enforces both diaphragm and accessory respiratory musculatures. Probably functional capabilities improvements
based on enhanced respiratory musculatures’ both endurance and strength that improve pulmonary oxygen uptake thus minimize
dyspnea severity. Respiratory muscles training program improves not only cognitive function. Moreover, IMT could be addressed as a
prime component of respiratory training in combine with expiratory one that is why whom has preserved pulmonary function.
CONCLUSION. Breather as a respiratory training technique has remarkable results in reducing hospital stays in patients with acquired
pneumonia, and significant positive effects on diaphragmatic function, oxygenation levels. Therefore, it is recommended to use
Breather for routine acquired pneumonia care.

REGISTRATION: Clinicaltrials.gov identifier: No NCT06062862; registered April 30, 2022.
KEYWORDS: incentive spirometry, Breather, acquired pneumonia, chest physiotherapy, breathing exercise, arterial blood gases.
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BnusiHMe neroyHoro pecnMpaTtopa Ha NPOROMKUTENbHOCTD
CTALMOHAPHOTO fle4YeHuUs NALUEeHTOB C NPUO6pPEeTEeHHON NHEBMOHUEeI:
PAOHAOMU3UPOBAHHOE KJIMHUYECKOe UCCNefoBaHue

XaccaH A.K."", Fane6 X.A.M."

"®akynemem ¢usuyeckol mepanuu, Kaupckud yHusepcumem, Kaup, Ezunem
2 Qakynbmem meduyuHel, Kaupckuli yHugepcumem, Kaup, Ezunem

AnbHaxac H.I.", ConumaH 0.M.?,

PE3IOME

BBEJEHUE. MNprobpeTeHHas MHEBMOHUA — 3TO TsAXenoe 3aboneBaHme, KOTOPOe paccMaTPUBAETCA KaK Npobiema, yrpoxatoLas »us-
HU, 1 TpebyeT MHTEHCBHOM Tepanuu. MeaNLMHCKII IEFOYHbIN pecnmpaTop NO3BOMAET aKTUBU3MPOBATb U YKPenuTb Kak MHCNpaTop-
HYI0, TaK U SKCMMPATOPHYIO MYCKYNaTypy; Takum 06pa3om, OH MOXET ObITb Nosne3eH A5 NauyeHToB C MHEBMOHNEN.

LLEJ1b. M3yunTb BNNAHKE NErOYHOro pecnupaTopa Ha NPoAoCIHKUTENbHOCTb NPebbIBaHNA B CTaLMOHAPE NaLVEHTOB C MHEBMOHMEN.
MATEPUAJIbl U METO/bI. LLlecTbaecaT yyaCTHUKOB C AVMArHO30M «npuobpeTeHHas NHeBMOHMA» (30 »KeHWMH 1 30 My>KY/H B BO3-
pacTe 30-40 neT) B TeUeHUe 2 HefleSlb HAXOAWINCH B OTAENEHUN MHTEHCMBHOW Tepanuu. MNauneHTbl 6binn oTo6paHbl U3 pTrsnaTpuye-
CKOTO OTAeNeHVs NMHTEHCUBHON Tepanuy MeauumHckoro dakynbreTta Kacp AnaiHu Kampckoro yHusepcuteta. OHu 6binv pacnpegerne-
Hbl Ha paBHbIe rpyrnnbl METOAOM CNlyYaliHOro oT6opa; rpynna A npoxoauna AblXxaTeNbHY0 TPEHUPOBKY C MOMOLLbIO CTUMYNPYIOLLEro
cnupomeTpa 1 TpaguLMoHHYto dusmoTepanuio rpyaHoN KNeTky; rpynna B — apixaTenbHy0 TPEHUPOBKY C IErOYHbIM PECNMPATOPOM
1 TpaguLMOHHYI0 dursroTepanuio rpygHoii knetku. Obe rpynnbl PoxXoannn no 3 ceaHca B AeHb B TeueHye 2 Hegenb. OueHnBanmcb
AnadparmanbHas NOABMMKHOCTb, LIKaJla OLeHKM PecrnmpaTopHOro AUCTpecca 1 AaHHbIe BbIMCKU 13 OTAENeHNA MHTEHCUBHON Tepanuu
[0 1 nocne neyeHus.

PE3YJIbTATbI. B 06eux rpynnax 6bi710 BbIsiIBIEHO 3HAUMUTeSIbHOE YJlyylleHWe Mocsie NeYeHra Mo CPaBHEHMIO C MPefLecTBYOWNM,
npy 3TOM B rpynne C 1Cno/b30BaHMeM NeroyHoro pecnupartopa HabnAanoch 3HaunTenbHoe ysenuyeHne pH Ha 1,23 %, PaO, —
Ha 11,79 %, Sa0, — Ha 6,1 %, AnadparmanbHON NOABUXKHOCTM — Ha 36,97 %, a Takxe cHukeHne PaCO, Ha 2,78 %, RDOS — Ha 39,06 %
1 NEWS2 — Ha 50,72 % no cpaBHEHUIO C FPYMMOii, B KOTOPOI 1CMOb30BaNNCh CTUMYNMPYIOLME CMPOMETPSI, rae 3adprKCMpoBaHO
3HauuTenbHoe ysennyeHne pH Ha 0,68 %, PaO, — Ha 6,69 %, Sa0, — Ha 2,66 %, anadparmanbHON NOABUKHOCTM — Ha 8,15 %, a Takke
3HauuTenbHoe cHmkeHune PaCO, Ha 12,12 %, RDOS — Ha 15,01 % 1 NEWS2 — Ha 20,93 %. Nokasatenn HCO, nocne neyeHus He nmenn
CyLLeCTBEHHbIX pa3nuunia (p > 0,05).

OBCYXXAEHMUE. Vicnonb3oBaHue pecnvpaTtopa npu TPEHMPOBKE MHCMMPATOPHOI MycKynaTtypbl (TMIM) no3Bonnno 3HaunTenbHo ynyu-
LUINTb MaKCMMasibHOe MHCNMpPaTopHoe faBneHue (Pimax). TUM ykpennseT Kak anadparmy, Tak 1 BCoMoraTesibHble fibiXaTeflbHble MblLL-
ubl. BepoaTHo, ynyulieHne GpyHKUMOHaNbHbIX BO3MOXHOCTEN OCHOBAHO Ha MOBbILLEHNY BBIHOC/IMBOCTU U CUJTbI AbIXaTeSIbHOWN MyCKya-
TYpPbl, UTO yNyULIAET NOrMOoLWeEeHNE KUCIOPOAA NIETKMMUN U YMEHbLUIAET BbIPa)KeHHOCTb OfbILWKKW. [Iporpamma TPeHUPOBKM fbIXaTeNIbHbIX
MBbILULL yNyyLlaeT He TONbKO KOTHUTKBHbIE GyHKUMKW. bonee Toro, TMM MOXHO paccmaTpriBaTb Kak OCHOBHOW KOMMOHEHT AbIXaTeNlbHOW
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INTRODUCTION

Clinically, pneumonia is recognized as recent lung
infiltrates plus obvious infectious evidence involving
fever onset, leukocytosis, purulent sputum, also limited
oxygenation.Hospital-acquired pneumonia (HAP),addressed
as the 2" commonest nosocomial “lower respiratory tract”
infection resulted in parenchyma inflammation that did
not incubate, even with extended clinical > 2 days after
hospitalization. Where later form might be addressed as
community-acquired pneumonia (CAP), with multiple risk

issues such as aging and specific gender, plus autoimmune
and heart diseases those influence leading origin easily
defined as an etiology [1]. Acquired pneumonia negatively
resulted in inadequate gas exchange that alter oxygenation
(10,). Therefore, HAP was classified as a life-threatening
disorder that might leads to respiratory arrest, even death
if neglected. HAP might be due to Ventilation/perfusion
inequality (flow of circulating blood at unventilated lungs),
which resulted in diminished arterial PO, in respiratory
failure, restrictive diseases, and/or ARDS [2].
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Mild hypoxemia results in limited physiologic alterations.
Recalled arterial O, saturation for around 90 % when PO,
is at 60 mmHg within normal pH. Only alterations were
addressed in scope of mental performance, reduced visual
acuity, also mild hyperventilation. Quick drop PO, arterial
to 40-50 mmHg results in overall deleterious influences.
First of all, the central nervous system is vulnerable, which
is often manifested by somnolence, headaches, even
fluctuations in consciousness, also retention of CO, leads to
even respiratory sever acidosis. Unless the patient develops
gradual respiratory failure, he or she may retain bicarbonate
in significant amounts, so routine assessment of pH drop
is mandatory to prevent exacerbations. Acidemia might
recognized due to CO, retention with severe hypoxemia that
results in liberation of lactic acid leading to metabolic sort,
which aggravated in case of altered end-organ perfusioni.e.,
shock or reduced venous return as a result of elevated intra-
thoracic pressure among mechanical ventilated patients [3].
Thus, incentive spirometer aims to get and sustain maximal
breathing in that reserve healthy lungs as much as possible.

Clinically, the incentive spirometer permits improving
respiratory function in an easy approach. Airflow of visual
feedback and volume is a unique advantage for incentive
spirometer that gains effective breathing in, easier flow
control, also higher enthusiasm to extended practice [4].
Breather is a medical device permits respiration versus
resistance, thus accelerates strengthening and activating
both components of respiratory musculatures that
ensures ventilation support, permitting better cough, safe
swallowing, and speech training. In addition, an effective
approach to resistive breathing revitalizes the respiratory
muscles of the throat and neck [5].

AIM
To investigate breather effect on hospital stay in
pneumatic patients.

MATERIALS AND METHODS
Subjects

Sixty patients 30-40 years old, diagnosed with acquired
pneumonia (referred diagnosis) stayed in hospital in ICU
for two weeks were included in this study. They recruited
from chest department of Kasr Al-Aini ICU — Cairo
University, conducted this study from April 2022 to 2023.
All the patients were carefully examined and referred
by their physicians. Demographics tabulated in Table 1.
Careful recruitment of participants based on the study
criteria by both ICU resident and PT consultant. Identified
inclusive criteria included conscious individuals of both
sexes aged 30-40 years old with body mass index (BMI)
ranged from 25 to5 29.9 kg/m? had an acquired pneumonia
with a mild hypoxemia (O, saturation was 90-95 %).
Conscious participants who co-operated through clear
understanding and adherence to instructions. Excluding
patients through identified inclusive criteria that if they
had a history of any malignant tumors, hearing impairment
or mental disorder, auto-immune diseases, a history of
any surgical transplantation, unstable hemodynamics, rib
fracture, a history of neuromuscular disease, spinal injuries,
or BMI > 30 kg/m? Also, patients receiving mechanical
ventilation, or whom require MV, but contraindicated for
rehabilitation i.e., pulmonary emboli were excluded.

ARTICLES

Ethical considerations and design: approval for this
study by Faculty of physical therapy ethical committee,
Cairo University, Egypt (No. PT.REC/012/003760). The
signed informed consent was obtained from all the
participants who were allocated randomly into two equal
groups; Group A, and B via envelope method by a blinded
physical therapist.

PROCEDURES
Evaluation

Demographic recording sheet for each participant
including name, address, age, weight, height, and BMI,
were collected. Measures of Sa0,, HR, arrhythmias, and
blood pressure were taken for monitoring patients. All
participants were asked to report any harms across study
protocol.

Procedures of the Study

A brief history was first collected, any chronic
respiratory disease, musculoskeletal conditions such as
kyphosis, neurological conditions that may affect the
respiratory musculature such as NMD, and active or
significant haemoptysis that may interfere with the study
were excluded. Full clinical and physical examinations were
conducted i.e,, vital signs and O, saturation per session,
thus exclude clinical features those could interfere with our
study. Safety issues via monitoring HR and blood pressure
applied and in case must terminate treating session i.e.,
HR > 140 or < 60 b/m, or BP > 140/90 or < 90/60 mmHg),
also request accurate reporting of any adverse events
during this study. Instructed all participants not have a
heavy meal 2 hours before any session.

Measurement method: measuring the variables of
assessment and the outcomes.

The Blood gas analyzer (ABGs): have been conducted
for all pre and post treatment. Sample was taken from
the radial artery to measure the following parameters [6]:
7.35-7.45 pH, 35-45 mmHg PaCO,, 22-28 meq/L HCO,, and
95-100 % SaO,.

Diaphragmatic  excursion also was measured
diaphragmatic movement for each subject by using the
Diaphragmatic ultrasound at 3.5-5 MHz probe that aimed
at midclavicular line under rib cage aiming posterior
3rd of hemi diaphragm. Normal healthy non-ventilated
values differ between genders (18 + 3 for men and 16 + 3
mm for women, respectively), same as baseline values
in mechanically ventilated individuals. Could address
diaphragm dysfunction as < 10 mm excursion, even
negative values or paradoxical motion as weaning failure
predictors [7].

Respiratory distress observation scale (RDOS) for
evaluate severity and discomfort experienced by patients
who are unable to communicate their dyspnea levels
during monitoring for palliative sedation therapy [8]. The
following instructions were to be followed when using
the RDOS: a) record the respiratory and heart rates for a
complete minute; b) grunting sounds can be detected
with or without auscultation; c) a RDOS score of less than
3 indicates that the patient is breathing comfortably; d)
a RDOS value = 3 means respiratory distress that require
palliative measures, and e) higher RDOS scores indicate a
worsening of the patient’s condition.
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The National Early Warning Score 2 (NEWS2) scoring
system for evaluating hospital discharge. It measures
six physiological items; respiration and pulse rates, O2
saturation, systolic blood pressure, consciousness level
or recent onset confusion, also temperature [9]. Each
parameter is given a score of 0, 1, 2, or 3, elevated values
indicate that is far away from normal values. Proper clinical
reacts were addressed for triggers that advised globally.
The following were the recommended responses for
different NEWS2 aggregate scores: a) Low risk (aggregate
score of 1-4). The ward nurse should promptly assess
patient to determine if there is a need for a change in
clinical care escalation or monitoring frequencies; b) Low
to moderate “3 in a single item” risk. Ward-based physician
must check case to address cause and decide if there is a
need for a change in clinical care escalation or monitoring
frequencies; c) Moderate risk (aggregate score of 5-6).
Ward-based or urgent nurse/physician should urgently
review patient to determine if there is a need for escalation
to critical team of care; d) Maximum risk (= 7 value). Critical
team of care should perform an emergency assessment,
often advice transfer case to a higher dependency unit,
and e) a NEWS2 > 0 i.e.,, no change, it means that the check
should be done at least twice a day.

Therapeutic Procedures

The preparation and positioning instructions for
patients were: loosen any tight or binding clothing,
particularly around the neck area, ensure comforted patient
positioning, and explain treatment clearly and concisely.

The Incentive Spirometer for Group A

The respiratory muscle training (RMT) program had the
following parameters: duration: 20 minutes per session,
intensity: clinical adjustment of training intensity based
on actual participants’ status across session time, holding
time, and repetitions, frequency: 30 per set, with each is
5-6 times [10]. The procedure for the RMT program was
as follows: a deep slow inspiration while lips fitted around
mouthpiece. Visual feedback was provided to the patient,
such as a ball rising to a preset marker, to motivate them
during the exercise. The patient was instructed to get the
planned flow at the preset amount. The patient was asked
to maintain breathing in for 2-3 seconds. These guidelines
should be followed during RMT [11].

The Breather Respiratory Muscle Trainer Device for
Group B

Utilizing a pre-session checklist can improve the
success rate of using the breather for RMT. The following
items should be included in the checklist: check the
patient’s posture, ensuring that they are in a comfortable
crook lying or sitting position, initial easiest resistances by
manipulating both dials to one, ensure the patient is using
the diaphragmatic breathing technique, as this is crucial
for the proper use of the breather, and make sure that the
patient secures lips on mouthpiece [5].

Training Procedures

Use a nasal clip during training. The optimal technique
was to take a rapid inhale, pause slightly, and then exhale
forcefully. After exhaling slowly through pursed lips, seek
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deep inspiration, even enforced for about 2-3 seconds.
Observe the patient’s stomach, rib cage, and neck muscles
during inhalation against resistance. Make sure upper
chest and shoulders are relaxed. Sustain for a bit of second.
Forced expiration along 2-3 seconds without puffing
cheeks out. The inhale settings can be adjusted from 1
easier to 6 hardest. Such expiration can be adjusted from
1-5, with 1 being the easiest and 5 being the hardest.
Complete 2 sets of 10 breaths, three sessions per day, for
2 weeks. When using the breather trainer, it is important to
consider certain precautions to ensure proper use: patients
should be informed that accepted approach only through
expanding and contracting abdomen. When inhaling,
supposed abdomen be pushed out, no extra chest
inflation or heave up/down shoulders. Patients should be
instructed regarding expiration; abdomen is supposed to
automatically deflate and relax.

Participants conducted abdominal approach even in
front of a mirror to ensure minimal expanding chest than
abdomen. Such natural respiration, ensure not to expand
chestthan abdomen as it addressed an abnormal breathing
maneuver. Following these precautions can help ensure
that the breather trainer is used properly and effectively for
RMT. The following is a protocol for using the breather for
RMT.

Train and explain to the patient how to properly use
the breather. Instruct the patient to sit upright and hold
the mouthpiece between their lips without clenching it
using their teeth to avoid tension on the jaw. Seek patient
to breathe via mouthpiece in diaphragmatic maneuver,
not through the nose. The patient should start by inhaling
forcefully for 2-3 seconds, pause, exhale forcefully for 2-3
seconds and pause again. Instruct the patient to attempt
to complete breaths in a row (inhale/exhale). If the patient
feels light-headedness, they should stop and take a break.
This is normal and expected when first beginning training.
Repeat the rhythm to complete a set. Each set was 10 times
(breathing cycle), followed by a 1-2-minute rest, then
another set conducted. Increase resistance by increasing
either/both inhale and exhale dials once 10 breaths per
set become easy. Patients may notice positive benefits
after a week of use. Aim to complete RMT sessions with
effort in the zone, which is the orange section of steps
5-7, representing 50-70 % of maximum effort. Listen for a
strong “wind” sound for inhale and exhale to indicate doing
RMT with effort in the zone. Use The Breather effort scale to
rate the patient’s effort during training sessions. The scale
ranges from 0-10, with the following categories: 0-4 —
the patient can carry on a conversation with little to no
breathlessness, indicating little benefitfrom RMT; 5-7 — the
patientisin the zone and can take partin a conversation but
breathes heavily. Speaking is limited to 1-2 sentences with
heavy breathing, and breathing is heavy and speaking in
broken sentences; 8-10 — the patient is breathing heavily,
using short words or is unable to speak, and gasping for
air. Following the given protocol, patients can effectively
utilize the breather for respiratory muscle training, leading
to potential benefits for their respiratory health.

Traditionalchestphysiotherapyinformofdiaphragmatic,
segmental costal, basal breathing, percussion and suction,
even vibration for all participants in both groups conducted
3 times/day, along double weeks.
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Deep Breathing Exercise
a. Diaphragmatic Breathing Exercise

Diaphragmatic  breathing  conducted  through
comfortable relaxed position that permit diaphragm
assisted by gravity. Semi-Fowler's with forearms relaxed
and knees bended, and place therapist’s hand on patient’s
upper abdomen, just below the xiphoid. Then ask patient
to breathe in deep slowly through nose with relaxed
shoulders via ensuring quiet patient’s upper chest, thus
patient’s abdomen slightly rise. Patient sustained relaxed,
then slow exhale through the mouth. The exercise should
be repeated three or four times, followed by a rest period.
Once the patient has developed an understanding of and
control over their breathing in various positions (such as
sitting or standing) and during activities (such as walking
or climbing stairs), they can move on to other breathing
exercises.

b. Localized Breathing Exercise

Localized breathing exercises are recommended
after the patient has developed an understanding of
diaphragmatic breathing. Targeted posterior and lateral
lower segmental breathing enhancement through costal
expansion training, which can be performed unilaterally
or bilaterally. To perform this exercise, the hooked patient
moves to a sitting position. From laterally therapist’s hands
directing patient’s lower ribs to where movement directed.
Light manual resistance should be applied to improve
patient’s awareness through deep breathing and chest
expands through flaring ribs. While, expiration, therapist
slightly squeeze patient’s rib cage in an inward and
downward in assistive manner. Later, seek this maneuver
independently using patient's own hands exerting
resistance via belt or a towel.

c. Posterior Basal Expansion

An emphasis on posterior basal expansion in combine
with deep breathing is especiallyimportantfor patients with
acquired pneumonia whom sustained in a semi-reclining
posture that often led to additional secretion at posterior
lung segments. To perform exercise, initially patient lean
forward over pillow in sitting position with hips bended.
From behind therapist’s hands be over patients’ lower
ribs then conduct as lateral costal expanding protocol.
That will help patient to improve their breathing and clear
any secretions that might have accumulated in posterior
segment of lower ribs.

Statistical Analysis

Statistical analysis through Unpaired t-test for between
groups age comparison, and Chi-squared test for gender
distribution analysis. Data normal distribution had been
checked via Shapiro-Wilk test. Variance homogeneity
analysis using Levene’s test between groups. Two-way
mixed MANOVA was conducted either within and between
groups for time and treatment effects on pH, PaCO,, PaO,,
oxygen saturation, HCO,, diaphragmatic excursion, RDOS
and NEWS2. Bonferroni corrections were performed for
later multiple comparisons. p < 0.05 was addressed as
significance level while using version 25 statistical package
for social studies (SPSS) for windows (IBM SPSS, Chicago,
IL, USA).

RESULTS

Demographics: no significant difference was revealed
(p > 0.05) in mean age values (p = 0.78), sex (p = 0.79) in
both groups (Table 1).

Table 1. Comparison demographics between both groups

Parameter GroupA GroupB Statistics p-value
Age 3526+3323503+3.12 t=028 078
(years)
Sex
Female 12 (40%) 13 (43 %)

(x*=10.06) 0.79
Male 18 (60 %) 17 (57 %)
Note: p-value — level of significance; SD — standard

deviation; t — unpaired t value; x> — Chi-squared value.

Treatment effect on pH, PaCO,, Pa0,, O, saturation,
HCO,, diaphragmatic excursion, RDOS, and NEWS2: two-
way mixed MANOVA revealed a significant of treatment
and time interaction (F =61.02, p <0.001). Also, a significant
main time effect (F =310.64, p < 0.001). As well, a significant
main treatment effect (F = 4.75, p < 0.001).

Within groups compare a significant increase in pH,
PaO,, Sa0, and diaphragmatic excursion of both groups
post treatment in compare with pretreatment (p < 0.001).
Also, a significant decrease in PaCO,, HCO,, and RDOS and
NEWS2 of both groups post treatment compared with
pretreatment (p < 0.001).

Revealed improving percentages in of pH, PaCO,, PaO,,
Sa0,, HCO,, diaphragmatic excursion, RDOS and NEWS2
of Group A were 0.68, 5.87, 6.69, 2.66, 2.92, 8.15, 1.66, and
20.83 %, respectively; while in Group B were 1.23, 22.78,
11.79, 6.1, 2.76, 36.97, 39.06, and 50.72 %, respectively
(Table 2 and Table 3).

Between group compare no significant difference
between groups at baseline of the trial (p > 0.05) was
observed. Also, a significant increase in pH, PaO,, Sa0,
and diaphragmatic excursion of Group B in compare with
Group A post treatment (p < 0.05) was recorded. As well, a
significant decrease in PaCO,, RDOS and NEWS2 of Group
B in compare with Group A post treatment (p < 0.01) was
shown. Finally, no significant difference in HCO, between
both groups post treatment (p > 0.05) was demonstrated in
Table 2 and Table 3.

DISCUSSION

This study main findings are reporting a significant
pH, PaO,, Sa0,, also diaphragmatic excursion increases
in both groups by the end of the study protocol with
improving percentage in Group B were 1.23, 11.79, 6.1,
and 36.97 %, respectively; while in Group A were 0.68,
6.69, 2.66, as well 8.15 %, respectively, which reveals
a significant difference between groups, unless HCO,
shows no significant differences. Also, PaCO,, RDOS, and
NEWS reveals significant decrease in both groups with
improvement percentage in Group B were 22.78, 39.06,
and 50.72 %, respectively while t in Group A were 12.12,
15.01, and 20.83 %, respectively.

ARTICLES
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Table 2. Mean pre and post treatment pH, PaCO,, PaO,, O, saturation and HCO, of both groups

Group A Group B
Parameter MD p-value
Mean = SD Mean = SD

pH
Pre-treatment 7.33£0.01 7.32+0.02 0.01 0.81
Post-treatment 7.38 £0.02 7.41+0.03 -0.04 0.001
MD —-0.05 -0.09
% of change 0.68 1.23

p =0.001 p=0.001
PaCO, (mmHg)
Pre-treatment 48.43 +2.02 48.90 + 2.85 -0.47 0.46
Post-treatment 80.26 + 5.77 85.63+7.16 -5.37 0.002
MD -5.03 -9.03
% of change 6.69 11.79

p =0.001 p=0.001
PaO, (mmHg)
Pre-treatment 7523 +£7.61 76.60 £ 9.69 -1.37 0.54
Post-treatment 80.26 £5.77 85.63t7.16 -5.37 0.002
MD -244 —5.53
% of change 6.69 11.79

p =0.001 p=0.001
Sa0, (%)
Pre-treatment 91.63 +£3.37 90 +3.17 0.93 0.27
Post-treatment 94.07 £3.02 96.23 £ 2.06 -2.16 0.002
MD -244 —5.53
% of change 2.66 6.1

p =0.001 p=0.001
HCO, (mEa/L)
Pre-treatment 23.67 £1.29 1.34 +£23.90 -0.23 0.47
Post-treatment 94.36 £ 0.88 24.56 £0.81 -0.2 0.36
MD -0.69 —-0.66
% of change 2.92 2.76

p =0.001 p=0.001

Note: MD — mean difference; p-value — probability value; SD — standard deviation.
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Table 3. Mean pre and post treatment diaphragmatic excursion, RDOS and NEWS2 of both groups

Group A Group B
Parameter MD p-value
Mean = SD Mean = SD

Diaphragmatic excursion (cm)
Pre-treatment 1.84 £ 0.40 1.65+0.46 0.19 0.1
Post-treatment 1.99 +0.39 2.26+048 -0.27 0.02
MD -0.15 -0.61
% of change 8.15 36.97

p =0.001 p=0.001
RDOS
Pre-treatment 11.06 +1.72 11.70 £ 2.05 -0.64 0.42
Post-treatment 9.4 +1.27 7.13£1.40 -0.64 0.001
MD 1.66 4.57
% of change 15.01 39.06

p =0.001 p=0.001
NEWS
Pre-treatment 6.53+1.22 6.96 =+ 1.15 -0.43 0.16
Post-treatment 517111 343x1.16 1.74 0.001
MD 1.36 3.53
% of change 20.83 50.72

p =0.001 p=0.001

Note: MD — mean difference; p-value — probability value; SD — standard deviation.

Shaikh et al. [12] reported findings agreed with ours, as
they stated that Breather usage in inspiratory musculatures
training (IMT) gained Maximum Inspiratory Pressure
(Pimax) significant improvement, also 6-Minute Walk
Distance (6MWD) has ensuring remarkable inspiratory
musculatures’ improved strength reflected in Chronic
Obstructive Pulmonary Disease (COPD) participants’
functional capabilities.

In accordance with the results obtained, Al-Najjar et al.
[13] recently reported that BMI using the Breather device
after mastectomy offers clear benefits, mainly when added
to a conventional physiotherapy program, maximizing the
improvement in ventilatory function.

Parallel with our findings, Elkins & Dentice [14]
had offered an explanation for ventilatory functions
improvement based on patient’s improved breathing
pattern of breathing due to respiratory musculatures
enhanced endurance and strength, as IMT enforces both
diaphragm and accessory respiratory musculatures as
a therapeutic approach to improve overall pulmonary
function, particularly tidal volume. Elkins & Dentice
reported functional capabilities improvements based on
enhanced respiratory musculatures’ both endurance and
strength that improve pulmonary oxygen uptake thus
minimize dyspnea severity.

ARTICLES

In line with our findings, Turner et al. [15] has ensured
that IMT results in stronger respiratory musculatures, and
better training performance mainly in whom suffering
from inspiratory musculatures weakness manifested by
limited training tolerance.

Cheng et al. [16] agreed with our findings as they
reported that respiratory muscles training program
along eight weeks improved not only cognitive function,
ensured by better COPD assessment test values, modified
Medical Research Council dyspnea scale values, also male
diaphragmatic thickness, as well COPD non-obese with
mild cognitive deficits. Moreover, IMT could be addressed as
a prime component of respiratory training in combine with
expiratory one that is why whom has preserved pulmonary
function (FEV1 > 30 %) has obviously diaphragmatic
thickness fraction increase post both training for inspiratory
and expiratory components of respiratory rehabilitation.

It was found by Shaikh et al. [12] clinical trial that
therapeutic Breather permit valuable lungs training
through respiratory active components through muscular
strengthens thus facilitate appropriate, even efficient
breathing. In addition, adding IMT to routine regimes is
advised in cardiorespiratory patients in order to maximize
oxygen uptake that results in improving maximal
inspiratory pressure, ventilation and required performance.
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CONCLUSION

It could be concluded that Group B is superior and
has more beneficial effects than Group A. Breather
gained benefits on respiratory musculatures training in
acquired pneumatic patients’ hospital stays are obvious,
as well it maximized through added to conventional

BECTHUK BOCCTAHOBUTE/IbBHOM MEAULIMHDI | 2024 | 23(2)

physical therapy chest protocol mainly on diaphragmatic
functionally components, oxygenation, respiratory
distress observations and discharge from ICU for these
patients. Moreover, the Breather should be recommended
to be part of management for patients with acquired
pneumonia.
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PE3IOME

BBEOEHUE. /HoomeTaurH npeactaBiseT coboi Npor3BOAHOE WMHAONYKCYCHOW KUCIOTbl U 06NlafaeT NMpoTUBOBOCMANUTENbHbIM,
aHanbresvpyioLWmnm 1 XaponoHmKaowmm gencrereM. OgHaKo pe3ynbTaTbl MHOTOUYMCIIEHHbIX UCCIe0BaHMI MOKa3blBaloT, YTO MHAO-
MeTaLVH, Kak 1 MHOTUMe [pyriie HecTepouiHble NPOoTMBOBOCNanuTenbHble npenapatsl (HIBI1), oka3biBaloT MHIMOMpYytoLlee aencTBre
Ha KN3HEeCnocoOHOCTb U GYHKLUMOHANbHYI0 aKTUBHOCTb SHTEPOLMTOB. B CBA3M € 3TUM OCTaeTCA akTyanbHbIM MOMCK HOBbIX CMOCO60B
CHVPKEHWA TAXKECTH NOBOUHbIX 3¢ deKToB OT NpuMeHeHrsa HIMBM. OgHMM 13 Takux MOAXOA0B MOXET ObITb 06OralleHrie paunoHa nmTa-
HMA NALMEHTOB HEMEMKAMEHTO3HbIMU G1ONOTMYECKN aKTUBHBIMY COEANHEHNAMMU, B TOM Yncie 6enkamu. OfHaKo feNCTBrE NULLEBbIX
6en1koB 11 6VONTOTMYECKIN akTMBHbBIX NenTnaos Ha HIBIM-MHAyUMpOBaHHOE NOBPEXAEHNE CTEHKU TOHKON KMLLKW W XKefyaka U3yyeHo
HefoCTaToOUHO.

LIEJIb. OueHnTb CNOCOBHOCTL KonareHcoep»KaLlel NLLEeBon f406aBKMN 3alyMLLaTb KNETKU SMUTENUA ABeHaALATUNEPCTHON KULWIKM
yenoseka (MMHMA HuTu-80) oT MHAOMETaLMH-NHAYLMPOBAHHOMO MOBPEXAEHWA.

MATEPUAJIbI U METObI. KoMNo3uTHbIN KonnareHcoaepsKalumin ruaporenb 6bin npeaoctaeneH komnanuen 000 «MEPBbIV XIW-
BOW KOJIJTATEH» (Poccus) v ABNsieTCA 3aperncTpupoBaHHON NMWEBOI 61oNorMyeckn akTueHom aobaskoii. B pabote rcnonb3osanu
KOMMEpPYECKYIO KynbTypy K/IeTOK $p1bpo6acToB KOXM YeioBeKa 1 KNETKM SMUTeNNA ABEHAALATUMNEPCTHON KULWKK YenoBeKa (MMHuA
HuTu-80). C ncnonb3oBaHnem MeTOJOB CBETOBOW U JIIOMUHECLEHTHOM MUKPOCKOMUN U METOAO0B MPOTOUYHON LIUTOMETPUN OLeHBaNu
MKM3HECMOCOOHOCTb KNETOK KuLeYyHUKa 1 GrnbpobnacTos.

PE3YJIbTATbl 1 OBCYXXAEHUE. YcTaHOBNEHO, YTO MHAOMETALIMH MHIMOMPYET POCT KNETOK, BbI3bIBAET aronTo3 1 rbenb sHTepoLm-
TOB, @ TaKXXe NPUBOAUT K HAKOMJIEHMNIO KNETOK B S-¢pase, UTO rOBOPUT O HapyLUEHUN B Perynaummn KINeToYHOro uukna. BeiABneHo, 4to
KOnnareHoBbIV rMaporesb NpefoTBpaLlaeT rnbenb KNeTok, Bbi3BaHHYH MHAOMETALMHOM, CHUXKAET KOJTMYECTBO anonTUYeCKUX KIeTOK
B nonynAumu. 3alwnTHoe AeNCTBUE KONNareHoBOro rmaporenia xapakTeprsyeTca Hopmanusaumen KIeToYHOro LnKia SHTepoLMTOB
1 BOCCTAHOB/EHNEM NX POCTa U MPonpepaTMBHOM aKTUBHOCTY.

3AKJTIOMEHUE. Takim 06pa3om, KOSINareHoBbI r’aporesb B YCIOBUAX in Vitro cnocobeH CHMXKaTb NaToreHHoe AelicTBME MHAOME-
TauMHa Ha anuTenvanbHble KNeTKN KULWeYHNKa YesioBeKa. 3alyuTHOe AeCTBMe KOJIIareHOBOro MMaporenia XxapakrepusyeTca coxpa-
HeHVEM XKMN3HECMOCOOHOCTY, MHIMOMPOBaHMEM anoONTUYECKMX MPOLIECCOB, a TakKe COXPaHEHVEM CTabUNbHOCTU KNETOYHOTO LUKNa.
MonyyeHHble pe3ynbTaTbl TOBOPAT O MEPCMEKTVBHOCTY MCMOIb30BaHNA NMLLEBO JOOAaBKM Ha OCHOBE KOMMO3UTHOMO KOJINIareHOBOIO
rmgporens B Kauectse NPoduNakTMYeCcKoro CpefCcTBa AnA CHUKEHWA PUCKOB BO3HKHOBeHMA HIMBIM-accoummpoBaHHbIX 3a6oneBaHmi
KeNnyAoUHO-KMILEYHOro TpakTa. Tem He MeHee [1A NMOATBEPKAEHNA TepaneBTnyeckor 3¢PpeKTVBHOCTY nuLieBon fo6aBKy Heobxo-
AVMMO NpoBefeHne JanbHenLWwmnxX NCCnefoBaHnii, Kak C NCMofib30BaHNEM MOAENNPOBAHNA Ha SKCNepUMeHTasbHbIX X1BOTHbIX HIBIM-
aCCcoLMMPOBaHHbIX 3a00MeBaHNI XKeNyLOYHO-KMLIEYHOTO TPaKTa YeNIoBEKa, TaK 1 KIMHUYECKX UCCNIeA0BaHN.

KJTHOMEBDIE CJIOBA: konnareHoBbiit ruaporenb, HECTEPOMAHbBIE MPOTUBOBOCMANMTENbHBIE MPenapaTbl, SHTepoLuThl, HuTu-80,
anonTo3, KNETOUHBbIN LMK,
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Collagen Hydrogel Protects Intestinal Epithelial Cells
From Indomethacin-Induced Damage:
Results of an in vitro Experiment
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ABSTRACT

INTRODUCTION. Indomethacin is a derivative of indoleacetic acid and has anti-inflammatory, analgesic and antipyretic effects.
However, the results of numerous studies show that indomethacin, like many other nonsteroidal anti-inflammatory drugs (NSAIDs),
have an inhibitory effect on the viability and functional activity of enterocytes. In this regard, the search for new ways to reduce the
severity of side effects from the use of NSAIDs remains relevant. One of these approaches may be to enrich patients’ diets with non-drug
biologically active compounds, including proteins. However, the effect of dietary proteins and biologically active peptides on NSAID-
induced damage to the wall of the small intestine and stomach has not been sufficiently studied.

AIM. To evaluate the ability of a collagen-containing dietary supplement to protect human duodenal epithelial cells (HuTu-80 line) from
indomethacin-induced damage.

MATERIALS AND METHODS. The composite collagen-containing hydrogel was provided by «FIRST ALIVE COLLAGEN» LLC (Russia) and
is a registered dietary supplement. The work used a commercial culture of human skin fibroblast cells and human duodenal epithelial
cells (line HuTu-80). The viability of intestinal cells and fibroblasts was assessed using light and fluorescence microscopy and flow
cytometry methods.

RESULTS AND DISCUSSION. It has been established that indomethacin inhibits cell growth, causes apoptosis and death of enterocytes,
and also leads to the accumulation of cells in the S-phase, which indicates a disruption in the regulation of the cell cycle. It was revealed
that collagen hydrogel prevents cell death caused by indomethacin and reduces the number of apoptotic cells in the population. The
protective effect of collagen hydrogel is characterized by normalization of the cell cycle of enterocytes and restoration of their growth
and proliferative activity.

CONCLUSION. Thus, collagen hydrogel, in vitro, is able to reduce the pathogenic effect of indomethacin on human intestinal epithelial
cells.The protective effect of collagen hydrogel is characterized by maintaining viability, inhibiting apoptotic processes, and maintaining
cell cycle stability. The results obtained indicate the prospects of using a dietary supplement based on a composite collagen hydrogel as
a prophylactic agent to reduce the risk of NSAID-associated gastrointestinal diseases. However, to confirm the therapeutic effectiveness
of the dietary supplement, further research is necessary, both using experimental animal modeling of NSAID-associated diseases of the
human gastrointestinal tract, and clinical studies.

KEYWORDS: collagen hydrogel, non-steroidal anti-inflammatory drugs, enterocytes, HuTu-80, apoptosis, cell cycle.
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BBEOEHUE

B HacToALlee BpemMA HecTepouaHble MPOTMBOBOCMANN-
TenbHble npenapatbl (HMBI) ABnAlTCA oAHMMK U3 CaMbiX
nonynApHbIX 6e3peLienTypHbIX NpenapaToB BO BCEM MUPE,
COCTaBNAA OKOMo 5 % BCex Ha3HayaeMbix NnekapcTs [1].
HecmoTpa Ha WMpoKoe TepaneBTUYeCKOe MpPUMEHEeHNe,
HIMBIN obnagatloT MHOrOYMCAEHHBIMU NOBOYHBIMU dddek-
Tamu, Hanbosnee pacnpoCcTpaHeHHble N3 KOTOPbIX — BOC-
nanuTenbHble N A3BEeHHble 3ab0neBaHuA KenygouHO-Ku-
LweyHoro TpakTa [2, 3].

Dpo3MBHO-A3BeHHOoe gencteue HIBI cBA3biBalOT
C HrMbUpOBaHMEM aKTUBHOCTU LKnookcureHas (LOI-1,
LIOl-2) n ymeHblueHWeM CMHTe3a racTPOMNpPOTEKTOPHbIX
dakTopoB (npoctarnaHanHa PGE2 wn npoctaymknuHa
PGI2). Kpome Toro, HIMBIT moryT Bbi3biBaTb rMbenb KneTok
KULeYHMKa nocpeacTBoM ANCOYHKLUN MUTOXOHAPUI SH-

TEepoUUTOB U nocneayolen UHAYKUUN OKUCIUTENIbHOrO
cTpecca [4].

Mpegnaraemble cTpaTerMm CHUXKEHUA MOOOYHbIX 3¢-
¢dekToB HIMBIT, Kak, HanprMep, NOBbILLIEHNE CENEKTUBHOCTU
paencteua [2, 3, 5], ICNoNb30BaHMe HOBbIX JIEKAPCTBEHHbIX
dopm [6, 7], a TakKke KOMOUHNPOBAHHOIO MCMONb30BaAHUA
COBMECTHO C MnpenapaTamui, CH/XaIOLWMMN CEKPETOPHYIO
aKTMBHOCTb MapueTanbHbIX KNeToK »kenyaka [8, 9], noka
Mano 3¢ eKTUBHbI.

B cBA3M C 3TMM OCTaeTcA aKTyasbHbIM MOWCK HOBbIX
CNOCOBOB CHMXKEHMA TAXecTn nobouyHbIx 3ddeKToB
ot npuMmeHeHuna HIBIM. OgH1M 13 Taknx NOAXOL0B MOXET
6bITb OborauleHre paunoHa NUTaHMA MALUEHTOB Heme-
ANKAMEHTO3HbIMU OGMONIOrMYECKM aKTUBHBIMU COefUHe-
HuAMKU. CornacHo AaHHbIM NUTepaTypbl, TaKUMKU Brono-
rMYeckn akKTUBHBLIMU COEeAVHEHUSIMW, OKa3blBalOWUMUN
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NpoTeKTOpHOe AencTBme B oTHoweHun HIBIM-3aBucrmbix
racTpo- 1 sHTeponaTuii, MoryT ObiTb 6enku nuwm. Pesynb-
TaTbl pAda SKCNePVIMEHTOB, NPOBeAEHHbIX Ha nabopaTop-
HbIX »KMBOTHbIX, NOKa3blBalOT, YTO HEKOTOpble MuLieBble
6enKkn MOryT OKasblBaTb MPOTMBOBOCMaNUTENbHOE Ael-
CTBUE U CMOCOOCTBOBaTb 3a)KMBMEHUIO MOBPEXAEHUI
CNN3NCTON OOONOYKN  XKeNyLOUYHO-KMILEYHOro TpakTa
[10-12]. 3awmnTHOE M NPOTUBOBOCNANNTENIbHOE AENCTBME
nuLeBbIX 6€NKOB B OTHOLIEHUN CIU3UCTON KMLWeYHMKa
CBA3bIBAIOT C OMONOrMYecKn akTBHbIMK NENTUAaMu, 06-
pasylowmnMnca B KULIEYHUKe B pe3ynbTaTte depmeHTa-
TUBHOTO rmaponusa nuwesbix 6enkos [13]. UcTouHnKom
Taknx OGMonorvyeckn akTUBHbIX NENTULOB MOryT ObiTb
6enkn: osoTpaHcdheppuH [14], anbda-nakTanbbymmH, 6e-
Ta-NnakTornobynuH, naktopeppuH [15, 16], KonnareH v xe-
natud [12, 17].

CneflyeT oTMeTUTb, YTO GONBLINMHCTBO MCCNefoBaHNI
Nno NPOTUBOBOCMANNTENIbHOMY [AeNCTBUIO NULeBbIX 6en-
KOB MpoBefAeHO C MCMOJIb30BaHNEM MOAENM A3BEHHOrO
konuta [11, 12, 18]. B 1O e BpemA gencTerne NULLEBbIX
0enkoB 1 buonornyecky akTMBHbIX nentnaos Ha HIBIM-
NHAYLMPOBAHHOE MOBPEXAEHMNE CTEHKM TOHKOW KULLKWK
N Xenyaka n3yyeHo HeJoCTaTOUHO.

CneflyeT OTMeTUTb, UTO Cpefun BCeX NuLleBbix OenKkos,
obnagawLmx NpPoTMBOBOCMANINTENIbHBIM AECTBMEM, UC-
cnepoBaHve 3alUTHOrO AENCTBUA KoslareHa B OTHO-
weHun HMBIM-MHAYUMpPOBaHHbIX FaCcTPO- U 3HTeponaTui
nmeeT CBOM NpeumyLlecTBa, nockosnbKy Kak HIBI, Tak
1 nuLeBble fO6aBKM Ha OCHOBE KoJlareHa Ncnosb3yoTca
npu gereHepaTyBHbIX 3a00NeBaHUAX KOCTEN N CyCcTaBOB
[19, 20].

B cBA3M € 3TMM Lenb nccnefoBaHUA COCTOANA B OLEHKe
CNOCOBHOCTU KOJNareHCoAepXalle nuLieBon AobaBKu
3alWMaTh KNETKM annTenna ABeHagLaTMnepCcTHON KNLWIKK
yenoseka (MMHUA HuTu-80) OT MHAOMETaLMH-UHAYLNPO-
BAHHOrO NOBpeXAeHnA.

MATEPUAJIbl U METO[bI
Mamepuanei

KOMNO3uTHbIN  KOMMareHcogepXawmn  rugporenb
6bin NpenocTasneH KomnaHuen OO0 «MEPBbIA XIBOW
KOJMNATEH» (Poccus) n npeactaBnaeT cobo rmpporen,
COCTOAWMMN U3 CMECU BbICOKO- U HU3KOMONEKYNAPHOIO
KosnnareHa, MyKononmcaxapugos v Tpurniuepugos. Kon-
NnareHoBbIV rMAporenb 3aperncTpUpoBaH Kak MuuieBas
6uronornyeckn aktmeHaa gobaeka (cepTndurkaTbl COOTBET-
ctBust N2 ECO.RU.0001.2I'K39028, EASC N RU [-RU.TP06.
B.05844/19). ®u3nKo-xrMmyeckas xapakTepuctuka Konna-
reHOBOro rmaporens NnpeacTaBnieHa B Tabn. 1.

Memooel

OueHvBanu BAAHWE nccnegyembix o06pa3LoB Ha pas-
Mepbl, opmy 1 NponnudepaTnBHYIO aKTUBHOCTb KIIETOK.
KneTkn nHKy6rpoBanu ¢ ucciegyembimi obpasuamu npw
CTaHOAPTHbIX YC/IOBUAX KYNbTUBUPOBAHUA B TEUEHNE TpeX
cyTok. Kaxkgble cyTKkm kKneTkm poTorpadurpoBanu ¢ UCNosb-
30BaHMeM MUKpockona Leica (Leica Microsystems). Pazme-
pbl 1 KONMYECTBO KJIETOK OL€HMBANN C UCMONb30BaHNEM
BCTPOEHHOro NporpamMmmHoro obecneueHus Image Analysis
(Leica Microsystems). KonnuecTso NoBTOPOB Kaxdow rpyn-
Mbl — 3, KONIMYECTBO OXapaKTePU30BaHHbIX KNETOK B KaX-
gov rpynne — 25 w.
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Ta6bnuua 1. Qr3nKo-xuMmMUYecKkasa xapakTepucTmka Kosna-
reHoBOro rugporens

Table 1. Physical and chemical characteristics of the
collagen hydrogel

Mokasatenb / Parameter 3HauyeHue / Value

fmpponunsat KonnareH /

— [0)
Collagen hydrolyzate 8,5-9,5 %
TpnepuAst/ 0,2-0,6 %
Triglycerides
3ona cynbdatHas / .
Sulphated ash 1,6-2%
Bopa / Water 352-51,1%

MoneKynsapHas macca
KonnareHa / Molecular
weight of collagen

ot 12-270 kda

MnotHocTb (20°C) / 2,00-2,10 r/mn

Density (20°C)
pH 4,5-6,0
Conn / Salt 3-5%

B paboTe 1cnosnb3oBanm KOMMEPYECKYIO KynbTypy KNeToK
¢dunbpobnactoB koxun venoseka HDF (Cell Applications, CLUA,
KaT. N2 106K-05a) n KneTkn anuTenna ABeHaguaTUNepCcTHOMN
KULWKM YenoBeka (nuHma HuTu-80), npuobpeTteHHble B OIEYH
«MHCTUTYT umMTonormm Poccninicko akafemmmn Hayk», CaHKT-
MeTepbypr.

LinToToKCcnuHOCTb nccnegyembix ob6pasLoB oLeHuBa-
NN C MCNOoNb30BaHMEM MPOTOYHOro umTodnyoprmMeTpa
BD FACSCanto Il (Becton Dickinson and Company, CLLUA)
n Kommepueckoro Habopa Kit Live/Dead Test (Thermo
Fisher Scientific Inc., CLLIA). ccnepyemble o6pa3Libl BHO-
CUAN B NYHKN B 9-NYHOUHbIV KyNbTypasbHbl/A MaaHWweT
C npeABapuTenbHO aare3npoBaHHbIMKU dubpobnactamum
unn sHTepouymtamm HuTu-80 C MNOTHOCTbIO MOHOCNOA
6onee 90 %. Bo Bcex aKcnepumeHTax, rae He yKas3aHo
WHOe, ncnonb3oBanu nutatenbHyto cpegy DMEM, copep-
xawyto 10 % OBC 1 1 % pacTBOp NEHULUINNHA-CTPENTO-
MuLmMHa. IHKybupoBanu 1 cyTKn npu CTaHAapTHbIX YCo-
Buax (37°C, 5 % CO2). 3aTtem KNeTKu CHUMann ¢ NnoBepx-
HOCTW nnacTuka, ncnonbsya ana storo 0,25 % pactsop
TpuncuHa-EDTA, Tpuxabl npombisany B ®bC n oueHmBa-
NN KONIMYECTBO XKMBbIX 1 MEPTBbIX KNeTOK COrnacHo npo-
TOKOJly, peKOMeHA0BaHHOMY Mpowun3soanTenem Habopa
Kit Live/Dead Test.

OueHka KonMyecTBa anonTUyeckux Knetok. Ouer-
Ky MpOBOAUAMN METOAOM MPOTOYHOW LUTOMETPUN C WUC-
nosib30BaHMEM Kommepueckoro Habopa (FITC Annexin V
Apoptosis Detection Kit | BD, Pharmingen, CLLUA). Kak 6bi10
OMMCaHO Bbille, KNETKN NHKYOMpOoBanu C nccnegyembiMuy
obpasLamm Npu CTaHAAPTHbIX YCNOBUAX KYNIbTUBUPOBAHUA
B TeUeHme Tpex CyTOK. 3aTem KSeTKM CHUManun C noBepx-
HOCTW nNacTuka, ucnonbdya ana storo 0,25 % pactesop
TpuncrHa-EDTA, Tpuabl npombiBanu B OBC 1 oueHuBa-
NN KONIMYECTBO anomnTUYeCcKMX KSIeTOK COrflacHO MpoTo-
KOsy, pekomeHAoOBaHHOMY Npou3BoauTenem Habopa FITC
Annexin V Apoptosis Detection Kit.
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KneTouHbIN UMKN 1 nHAeKC nponudepaumm knetok. Oasbl
KneToyHoro uukna: dasa nokos (GO-¢pasza), pasa KNetoyHoro
pocTa (G1-daza), cmHTeTnYecKkana ¢asa (S-dpasza) n dasa Kne-
ToYyHoro aeneHuns (M-pasa) — oLeHMBaNN METOLOM NPOTOY-
HOW LIUTOMETPUN C NCMONIb30BaHEM KOMMEPYECKOro Habo-
pa Kit CellCycle (BD Pharmingen, CLUA). Kak 6bis10 onucaHo
BbiLLE, KNIETKM MHKYOMPOBanu ¢ ncciegyembimii obpasuamm
npv CTaHAAPTHBIX YCNOBUAX KyNbTMBMPOBaHNA B TeueHune
TPeX CyTOK. 3aTeM KNEeTKN CHMMasM C MOBEPXHOCTU MiacTu-
Ka, ncnonb3ya ana storo 0,25 % pactesop TpuncuHa-EDTA,
Tpwxabl npombiBany B ObC 1 oueHrBanm KonmMyecTso anon-
TUYECKNX KNETOK COrNacHO MPOTOKOIY, PEKOMEH0BaHHOMY
npou3ssogutenem Habopa Kit CellCycle.

Cratnctuueckaa obpaboTka pesynbratoB. pu 06-
paboTKe AaHHbIX BbIYUCAANN cpefHee apupmeTnyeckoe
3HauyeHue (M), cpegHee KBagpaTU4YHOe OTKIOHeHue (O).
[locToBEPHOCTb pas3vuuin oueHKBaNnacb Mo t-KpUteputo
CTblopeHTa.

PE3YJIbTATbl U OBCYXAEHUE

NHoomeTaumH npefcTtaBnaet cobo Npor3BogHoOe UH-
[ONYKCYCHOW KMCNOTbl 1 0bnafaeT NpoTUBOBOCMANNTENb-
HbIM, aHanbresvpyoLWUM U XapOMOHMXKaloLWMM AeCTBU-
em. OfHako pe3ynbTaTbl MHOTOUUCIEHHbIX NCCIef0BaHNI
MOKa3blBaloT, YTO MHAOMETALUMH, Kak M MHoOrve papyrue
HIMBI1, oka3blBaeT WHrMbUpyowee AENCTBME HA »KU3He-
CNoco6HOCTb N QYHKLMOHANbHYIO aKTUBHOCTb SHTEPOLM-
TOB [21-23]. B cBA3M € 3TMM OCTaeTcA aKTyalbHbIM MOUCK
HOBbIX CMOCO6OB CHIKEHUA TAXKECTU NOOOUHbIX 3PDEKTOB
oT npumeHeHua HIBI.

WccnepoBaHne npoBefeHo C Lenbio OLEeHUTb Crnocob-
HOCTb KOMnareHcofep»<allero rugporensa, npencTaBna-
folero cobom 6MoNorMyeckn akTBHYIO A06aBKY K MnuLle,
3alMLaTh KNeTKM KULIEeYHMKA OT MOBPEXKAEHUA, Bbl3BaH-
HOro MHAOMETaLUHOM.

MockonbKy BHeceHVe B CTaHAAPTHYIO KynbTypasibHY0
cpefy AOMOMHUTENbHbIX KONMYeCTB OeNlKoB U MHbIX XU-
MUYECKNX COEAVHEHU BAUAET Ha >KU3HECMOCOBHOCTb
K/eToK, TO Ha MepBOM 3Tane KccefoBaHWI noabupanu
KOHLIEHTPaLMIo KOMJTareHOBOro rnaporens, COBMeCTUMYIO
C HOPMasbHOW XN3HECNOCOBHOCTbIO Grb6PO6IACTOB U SH-
TEPOLUUTOB MPU UX COBMECTHOM KynbTUBMpPOBaHMKW. [na
3TOro UCMNosb30BaNyu ABe KynbTypbl Knetok — ¢Gprnbpobdna-
CTbl, KaK OOLENPUHATbIA CTaHAAPT OLIEHKN LIMTOTOKCUY-
HOCT! OGUONOrMYECKN aKTUBHbBIX COEfVHEHWNR, N NNHUIO
knetok HUTu-80, Kak MoJienbHbIN 0OOBbEKT A/1A OLEHKM BO3-
OeACTBUA WHOOMETaurMHa W KOJJareHoBOro ruaporens
Ha GYHKUMOHaNbHY0 akTUBHOCTb SNUTENNASIbHBIX KIEeTOK
TOHKOW KMLLKW.

?Kn3HecnocobHOCTb KNeTOK OLeHVBanu C KCMNoMb30-
BaHMeM MPOTOYHOW LnMTOMeTpUn 1 Habopa Live/Dead test.
YCTaHOBNIEHO, YTO »KM3HECNOCOOHOCTb Kak ¢punbpobnactos,
TaK SHTEPOLMTOB HaNPAMYHO 3aBUCUT OT KOHLIEHTPaLN KO-
nareHOBOro rmgporena B KyfbTypanbHom cpefe (Tabn. 2).

CoefiMHeHNe NPUHATO CYMTaTb HETOKCMYHBIM NPU CHU-
MEHUN KNETOUHOW XM3HeCnocobHOCTN MeHee yem Ha 10
%. CH/XXeHMe KONMYeCTBa XK1BbIX KNeTok 6onee yem Ha 70
% OLEHMBAETCA KaK TAXKenaa UMTOTOKCMYHOCTb, Ha 60-40
% — KaK ymepeHHas 1 Ha 10-30 % — Kak HebosbLan [24].
MonyuyeHHble JaHHbIe yKa3bIBalOT Ha TO, UTO KOJ1areHoBbIN
rmgporenb He OKa3blBaeT LMTOTOKCUYECKOro AeNCTBUA
NPy KOHLEHTPaunn B KynbTypanbHOW cpefe meHee 3 %,
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Ta6bnuua 2. BivAaHMe KOHUEHTpauMmn KonnareHoBOro ru-
Jporenis B KyNnbTypasbHON Cpefie Ha »KNU3HeCnoCoBHOCTb
$1bPOo6NACTOB 1 SHTEPOLUTOB

Table 2. The effect of a concentration of collagen hydrogel,
in the culture medium, on the viability of fibroblasts and
enterocytes

KoHueHTpauusa
rugporens

B NUTaTeNbHOM
cpeae, mr/mn /
Concentration of
collagen hydrogel

KonunuecTBo XXNBbIX KNeTok, %
Amount of live cell, %

$unbpobnacTbi/ 3HTEpOUUTDHI/

in cultural medium fibroblasts enterocytes
0 (Control) 95+3 90+ 4
0,7 92+5 88+2
1,4 92+3 89+3
2,8 877 81+4
5,6 31+4 40+ 4

MpumeuaHnue: * — pasznudus docmosepHel npu p < 0,05
no cpagHeHuto ¢ KoHmporsnem (Control);n=7,M + o.

Note: " — differences are significant compared to control, at
p<005n=7M=to.

Ta6bnuua 3. BnusHMe KOHUEHTpauuu WHAOMETaLMHA
B Ky/IbTypasibHOW Cpefe Ha »KM3HeCrnoCOOHOCTb SHTEpO-
LUMTOB

Table 3. The effect of a indomethacin concentration in the
culture medium, on the viability of enterocytes

KonuuectBo
Knetok, % /
Amount of cell, %

KoHueHTpauusa
MHAOMeTaLMHa

B NUTaTeNbHOW cpeae,
mr/mn / Concentration of

indomethacin in cultural KuBble/ mepTBble /
medium live dead
0 (Control) 83+5 14+3
0,25 82+7 18+7
0,5 73112 27 £12
1 637 377
2 42+2" 573
4 43+7" 577

MpumeyaHue: * — pasnuuus 0ocmogepHsl npu p < 0,05
no cpagHeHuto ¢ koHmposnem (Control);n=7,M + o.

Note: * — differences are significant compared to control,
atp<0.05n=7,M=+o.
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Puc. 1. ®oTo KNeToK 3nnTennsa TOHKON KMLWLKK YenoBeka HUTu-80 uepes 1 cyTku MHKybaLmm
Fig. 1. The photo of HuTu-80 human small intestine epithelial cells after a 24 h of incubation

MpumeuaHue: (A) uHmakmHas numamesbHas cpeda; (B) cpeda, codepxauyas KonnazeHo8wil 2udpozesns; (C) uHOOMeMAayuH;
(D) cmecwb koniazeHo8020 2udpozena ¢ uHOoMemayuHoM. Ceemosas Mukpockonus, X 100.

Note: (A) in intact culture medium; (B) in a culture medium with the addition of collagen, (C) indomethacin; (D) culture medium
contains collagen hydrogel and indomethacin. Light microscopy, x100.

YTO COOTBETCTBYET pacUeTHOMY COAEep»KaHMWIo KosnareHa
B cpefe 2,8 mr/mn. MNoatomy AnA fganbHenwmnx ncciefosa-
HUIM ncnonb3oBanacb 3 % KOHLUEeHTpauma rmgporens, Kak
MaKCUMasnbHO BO3MOXHas C TOUKM 3peHNs 6MOCOBMeCTU-
MOCTU C KNETOUYHbIMM KySIbTypamMu.

Ha cnegylowem 3tane nccnegoBaHna onpegenani no-
NyMaKcMManbHylo MHIMompytoLyto KoHueHTpauumto (LC50)
nHAoMeTaumHa. [1nAa 3Toro sHTepoLUTbl BHOCUW B KYSbTY-
panbHble cpefbl, cofgepkaline NHAOMeTauVH B KOHLEHTpa-
umax ot 0,2 po 4 mr/mn. YCTaHOBNEHO, YTO MHAOMETALVH
B KOHLUEHTpauuu 1 Mr/mn Bbi3biBaeT rubenb 6onee 40 %
nonynAuNN KNeToK, C yBeIMYEHNEM KOHLEHTpaLm Konu-
4ecTBO MePTBbIX KNETOK Bo3pacTaeT (Tabs. 3). MNonyyeHHble
pe3ynbTaTbl COrNAcyloTCA C AaHHbIMWU nuTepaTypbl. PaHee
6b1/10 NMOKa3aHo, UTo B YCIIOBUAX iN Vitro MHOOMEeTauUVH, au-
KnodeHak u psag apyrux HMBIM MHrMbrpyoT Xn3Hecnocob-
HOCTb KNETOK eNyAKa, KMLWeYHKa 1 neveHn [4, 25, 26].

OCHOBbIBaACb Ha NOMyYeHHbIX pe3ynbTaTax, AN MHAYK-
LM NOBPEXAEeHWA SNUTENNanbHbIX KNETOK KMLLIEeYHNKA NC-
Nosib30BaNN KOHLEHTPaUMo nHagoMeTaumnHa 1 mr/mn, Kak
Havbonee 6aK3KyI0 K KOHLEHTPaLUM NofyMakcMasnbHOro
NHIMONPOBAHWSA XKN3HECTIOCOOHOCTY KIETOK.

YCTaHOBMIEHO, UTO BHECEHMe KOMlareHOBOro rugporens
B Cpedy, cofepiKallylo MHAOMETALMH, COXpaHAeT Crnocob-
HOCTb KNETOK K POCTy. B KOHTpone yepes cyTKu UHKybaLmn
B CTaHZAPTHOW KynbTypasibHOW Cpeae KAeTKM snutenvs

ARTICLES

KuweyHuka HuTu-80 TpaHchopmMupytoTca U3 LLapoBULHOW
B BepeTeHOBMAHY0 GOpPMYy U YBENMUMBAIOTCA B pa3mepax
n (puc. 1A). AnnHa Tena Knetok coctaBnAeT 40 £ 12 MKM
(puc. 2).

Takas e KapTvHa HabnogaeTca Npu NHKy6aummn sHTe-
poumnTtoB HUTu-80 ¢ KonnareHoBbIM rugporenem (puc. 1B,
puc. 2). Mpwn NHKY6aLumn SHTEPOLMTOB COBMECTHO C MHAO-
MeTauMHOM Mpouecc TpaHchopmaumm KneTok 3amepns-
eTca, 6onee 90 % KNeToKk ocTalTcA chepryeckon Gopmbl,
OVameTp KNeTok cocTaBnaeT 16 + 4 Mkm (puc. 1C, puc. 2).
B To Xe BpemA npu KynbTUBMPOBAHWUW KNETOK B Cpepe,
copepxallern Kak MHAOMETaUMH, TakK 1 KONareHoBbIN -
Zporesib, CNOCOOHOCTb KNETOK K TpaHchopmaumm n pocty
coxpaHsaeTcs: 6ONbLIMHCTBO KIeTOK NprobpeTatoT BepeTe-
HoBugHyto dopmy (puc. 1D), anvHa Tena KNneTok CTaHOBUT-
CA COMOCTaBMMOW C KOHTPONbHbIMY 3HAaYEHAMU 1 COCTaB-
nAaet 35 + 10 MKMm (puc. 2).

KonnareHoBbIli rugporenb npefoTBpallaeT rubesb
KNeTOK, BbI3BaHHYIO MHAOMETALMHOM, Y CHUXKAET Kosnye-
CTBO anonTUYeCcKnX KNeTok B nonynauumn. B koHtpone npu
KynbTUBMPOBaHWUK KneTok HuTu-80 B CTaHAApPTHbIX yCO-
BUAX KOJIMYECTBO XKMBbIX, aMONTUYECKNX Y MEPTBbIX KNIEeTOK
B nonynauumn coctasnaetr 91 £ 3,14+ 0,3 un 7 £ 1 % coort-
BETCTBEHHO (puc. 3). MofobHasa KapTHa HabnogaeTcs npu
WHKY6aLuy 3HTEPOLMTOB C KOJINIAareHOBbIM FAPOrenem
(puc. 3). CoBMecTHan UHKybaLua SHTepPOLMTOB C UHAOME-
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Puc. 2. lnuHa knetok HUTu-80 yepe3 1 cyTKkn nHKybaLun
B WHTAKTHOW nuTaTenbHon cpefe (KoHTponb), cpepax, co-
JepXalumx KonnareHoBbIn rugporens (KonnareH), ntHgome-
TaumH (MIHOO) 1 cMeCb KonlareHoBOro rmaporensa ¢ MHAo-
meTaumHoMm (MHpo + KonnareH)

Fig. 2. The length of HUTu-80 cells after a day of incubation
in intact nutrient medium (Control) and media containing
collagen hydrogel (Collagen), indomethacin (Indo), and a mix
of collagen hydrogel and indomethacin (Indo + Collagen)

Mpumeyanue: * — paznuyus 0ocmosepHel npu p < 0,05
No cpasHeHUIo C KOHMposneMm; ** — pasnuyus 00cMosepHbl Npu
p < 0,05 no cpasHeHuto ¢ uHOoMemauyuHom (MIH0o); M £ g, n = 50.
Note: * — differences are significant compared to control,
at p < 0.05; ** — differences are significant compared to
indomethacin (Indo), at p < 0.05; M £ g, n = 50.
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TaumMHOM B3blBaeT rnbenb 50 % KNeToK M MHOrokpaTHoe
yBenMYeHne KosimyecTBa anonTuyecknx KneTtok (puc. 3).
BHeceHve KonnareHoBOro rugporena B cpegy C MHAOMe-
TaUMHOM WHrMOMpyeT rmbenb KNeToK, YTO BbipakaeTcA
B CHUPKEHMM KONMYECTBa Kak MePTBbIX KNeTOK, TaK U Kie-
TOK Ha CTaguu anonTo3a (puc. 3).

YCTaHOBNEHO, YTO KOJINareHoBbIN rugporesb npefot-
BpaLlaeT natonormyeckmne N3MeHeH s B KNeTOYHOM LUKIe,
BbI3BaHHble MHAOMeTaunHoM. [paBunbHOe pa3BuTHe Kie-
TOuHoro umkna ot G1-¢asbl go M-da3bl rapaHTUpyeT, 4To
Kaxzaa 13 ABYX AOYEPHUX KNEeTOK MOMyYuT UAEHTUYHble
XPOMOCOMbI OT POAUTENLCKOW KneTku. B KoHTpone npwu
WHKY6aLuuy B CTaHOAPTHOW nuTaTenbHoW cpefe 6onee 50
% KneTok Haxogutca B ¢ase pocta G1, B CUMHTETUYECKOW
¢daze (S-dasa, paza cuHTesa HK) n G2-dpase (npegmutoTu-
yeckuni nepuond) Haxoaatca 17 = 2 n 31 + 2 % KNeTokK co-
OTBETCTBEHHO (puc. 4). MNonyyeHHble pe3ynbTaTbl COrnacy-
0TCA C AaHHbIMK NUTepaTypbl [27] 1 yKa3biBaloOT Ha TO, UTO
nccnepgyemas NonynAuMA KNeToK MMeeT HopMaribHoe pac-
npepeneHve das KNeTouHOro Uukna.

KynbTuBmMpoBaHMe KULIEYHbIX KNeTOK C MHAOMeTauu-
HOM MPUBOAUT K HAKOMNEHWIO KNETOK B S-dase (puc. 4). U3
JaHHbIX IMTepaTypbl M3BECTHO, UTO HAKOMJeHMe KIeToK
B S-dase npwu Bo3pericteum HIMBI cBA3aHO ¢ NnoBpexaeHW-
em HuTY JHK. lHayunpoBaHHble HapyLleHUs B CTabunbHo-
CTV KNETOYHOro reHoMa Bbli3bIBalOT aKTMBaLMIO anonTo3a
1 rnbenb Knetok [28, 29]. BHeceHne KonnareHOBOro rngpo-
renAa B MHKYbGaLMOHHYIO cpefy, cofeprkallylo MHAOMETa-
LUWH, NpefoTBpaLlaeT naTofiormyeckne N3MeHeHus B Kie-
TOYHOM LMKJIe KNETOK (puc. 4).
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[] Xusbe/live [

AnonTtuyeckue / apoptosis
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[l MeptBble / dead

Puc. 3. [poLeHT XMBbIX, aNONTUYECKMX U MePTBbIX KneTok HuTu-80 uepes 1 cyTKr MHKY6aLMmn B UHTAKTHOW NUTATEeNIbHOM
cpepe (KoHTpornb), cpepax, copepKalymx KoanareHoBbin rugporens (Konnarer), nHgomeTauuH (MHLO) 1 cmech Konnare-
HOBOTO rugporens ¢ nHgomeTaumHom (MHgo + KonnareH)
Fig. 3. The percentage of live, apoptotic and dead HuTu-80 cells after a day of incubation in intact nutrient medium
(Control) and in a culture medium with the addition of collagen (Collagen), indomethacin (Indo), and a mix of collagen
hydrogel and indomethacin (Indo + Collagen)

lMpumeyaHue: * — paznuyus 0ocmosepHol npu p < 0,05 no cpasHeHUtO ¢ KOHMposieM; ** — pasuyus 00CcMosgepHsl NPU
p < 0,05, no cpasHeHuo ¢ uHOoMemayuHom (MHOo), Mt o, n=7.
Note: *— differences are significant compared to control, at p < 0.05; **— differences are significant compared to indomethacin

(Indo), atp < 0.05;M+o,n=7.
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Puc. 4. Pacnipegienerue knetok HuTu-80 no ¢pasam KneToyHoro uukna yepes 1 cyTKM UHKy6aLUyy B MIHTAaKTHOW NiTaTesb-
Hol cpepe (KoHTponb), cpefax, cogepaLinx KonnareHoBbI rugporens (KonnareH), nhgometaumH (MHA0) 1 cmecb Kon-
nareHOBOro ruaporens c uHgomeTaumHom (MHpo + KonnareH)

Fig. 4. Phases of the cell cycle

in a population of HuTu-80 cells, after a 24 h of incubation in intact nutrient medium

(Control) and in a culture medium with the addition of collagen (Collagen), indomethacin (Indo), and a mix of collagen

hydrogel and indomethacin (Indo + Collagen)

MpumeuaHue: * — paznuyus docmosepHel npu p < 0,05 No cpasHeHUKO ¢ KOHMposem,; ** — pasnuyua 00cmosepHsI npu
p < 0,05 no cpasHeHuro ¢ uHOomemauyuHom (MHoo); M+ o, n=7.
Note: *— differences are significant comparedto control, at p < 0.05; ** — differences are significant compared to indomethacin

(Indo), atp < 0.05;Mtg,n=7.

MexaHr3Mbl 3aLMTHOTO AENCTBUA KoMlareHa B OTHOLLe-
HuM HIBIM-MHAYLMPOBaHHOrO MOBPEXAEHMA SHTEPOLMTOB
noka He mccnefoBaHbl. BO3MOXHO, UTO ero 3awmTHoe fen-
cTBMe 0OYCNOBNEHO CMOCOOHOCTbIO KoMnareHa nornowatb
cBoOOAHbIE PaAMKanbl 1 OKasblBaTb TEM CaMbIM aHTUOKCU-
JaHTHoe genctaue [30, 31]. CornacHO AaHHbIM IUTEPaTYpPbI, Ta-
KM 3aLMTHbIM ieICTBMEM B OTHOLLEHMW KIETOK KMLIEeYHMKa
obnapgatoT 1 apyrve n3BecTHble NPOTUBOBOCNANMTENbHbIE NO-
NMePbI CUHTETUYECKOTO Y MPUPOAHOTO MPOUCXOXKAEHUA: NO-
nudeHonbl 1 nx metabonuTol [21, 32], nentugpl nweHuyp! [33],
5-ammHocanmumnosas Kucnota (5-ACK) n cynbdacanasut [34].

3AK/TIOYEHUE

Taknm obpasom, B NpoBeAeHHOM 1CCef0BaHNM yCTa-
HOB/NIEHO, YTO KOJIIareHoBbIV rMaporeib B yCOBUAX in
vitro cnocobeH CHMXaTb NaToreHHoe AencTBre MHAOMe-

TaUMHa Ha aNUTeNnasnbHble KNEeTKN KuLeYHrKa YenoBeka.
3aWmnTHOE fEeNCTBUE KONNAareHOBOrO MMAporena xapakre-
pU3yeTca COXpaHEHMEM XU3HECNOCOOHOCTM, UHTMOUPO-
BaHMEM anonTUYeCcKUX NPOoLECCOB, a TaKKe COXPAaHEHMEM
CTabMNbHOCTM KNETOYHOTO LuKna. MonyyeHHble pe3ynbTa-
Tbl FOBOPAT O NePCrneKTUBHOCTA UCMOJIb30BaHMA NULLEBON
L,06aBKM Ha OCHOBE KOMMO3MTHOrO KOJITareHOBOIO FNApo-
rena B KayecTse NpoduiakTMyeckoro cpeacTsa aNla CHu-
XeHnA puckoB Bo3HMKHOBeHMA HIBlM-accoummnpoBaHHbIX
3a60/M1eBaHNI »KeNyA0UYHO-KMLLEYHOrO TpaKTa. TeM He Me-
Hee ONA MNOATBEPXKAEHUA TepaneBTUYeckon 3¢deKkTuBs-
HOCTM nNUWEBON [06aBKM HeobxoaMMo npoBefeHMme
JanbHenWmnxX NCcnefoBaHNin, Kak ¢ UCNONb30BaHNEM MO-
AeNNpPOBaHNA Ha 3KCMepuMeHTanbHbIX XNUBOTHbIX HIBI-
accouMMpPOBaHHbIX 3a00neBaHUI XeNygoUYHO-KALWEYHOTO
TPaKTa YesioBeKa, Tak 1 KINHNYECKNX NCCIefoBaHNN.
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CoBpeMeHHble MeTofbl peaéunuTaL MM NALMEeHTOB nocne
XUPYPru4ecKoro neyeHus CUHAPOMA KApnanbHOro KaHana: o63op
NUTepPaTypbl
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PE3IOME

BBEOEHUE. CnHapom KapnanbHoro KaHana (CKK) saBnsetca ogHyM 13 Hambornee pacnpocTpaHeHHbIX TUMOB TYHHENIbHbIX CUHAPO-
MOB U 3aHUMAET LIECTOe MEeCTO B peecTpe BCeX NpodpeccroHanbHbix 3aboneBaHuii. BbiCOKUIA MHTEpeC K U3yyeHuto AaHHOI naTonornm
1 0COBEHHOCTAM €ro NocieonepaLMoHHOro BefieH A 00YC/IOB/IEH WMPOKOW PacnpoCTpaHeHHOCTbIO 3a601eBaHus, COLMAanbHOW 3Ha-
YMMOCTbIO, 3a4aCTYI0 HEeYOBNETBOPUTENbHBIMU Pe3yfibTaTaMy XMPYPrmiyeckoro feveHmns 1 AnnTenbHbiIM NepuogoM BOCCTaHOBIIEHNA
byHKUMM KncTu. Llenb HacToAwel paboTbl 3aKntoyanach B U3yYeHNM COBPEMEHHbIX KOHLIENLMI NoCieonepaLMoHHon peabunutauum
naumeHToB ¢ CKK.

METO40JIOrMA MONCKA UCTOYHUKOB. Mpur nogrotoBke 0630pa MCMONb30BaNCb OTKPbITbIE 3MIeKTPOHHbIe 6a3bl JaHHbIX Ha-
yuHol nutepatypbl: PubMed, ClinicalTrials.gov, eLibrary.ru. NMonck gaHHbIX MeAMLMHCKON NUTepaTypbl NPOV3BEAEH MO CefyoWrM
KJIOUEBBIM CNTOBaM: «peabunutaunsa», «CMHAPOM KaprasbHOro KaHanay, «CUHAPOM 3ansCTHOMO KaHasna», «CPefAVHHbI HepB», <KKOM-
npeccuoHHan Henponatua». Kputepuamm BKIOYEHUA B aHaNN3 NMUTEPATYPHbIX MCTOYHUKOB ABAANNCD PaHAOMU3MPOBAaHHbIE KOHTPO-
nUpyemble KINMHUYECKE NCCNefoBaHUA, CcTEMATYeCKe 0630pbl U MeTaaHanm3bl. [pegnoyteHne otaaBanock Ny6nmkaymam 3a noc-
nepgHue 5-10 net.

OBCYXXOEHUE. MNpeacTaBneHbl Hanbosiee YyacTo NPUMEHsIOWMECA METOAUKN B paMKax Moc/ieonepaluoHHOro BefleHWs NalueHToB
¢ CKK, ob6cyxaeHbl MexaH/3Mbl 1X JENCTBUA 1 NEPCNEKTVBbI Pa3BUTUA AaHHOW ob6nacTu. PaccMoTpeHbl cnefyolme crnocobbl peabu-
NUTaLM: LWUMPOKNIA CNEKTP MEeTOAO0B annapaTHoN ¢ur3noTepanuu, MaHyanbHaa Tepanus, KMHe3noTennmpoBaHue, NMMQOAPEHaHbIN
Macca, a TakKe BO3MOXKHOCTY neyebHON Gr3KynbTypbl U pOBOTU3NPOBaHHOW MexaHoTepanuu. HecmMoTpsa Ha BbICOKUIA YPOBEHb pas-
BUTUA MeLULIMHDbI, BaXKHOW Mpo6ieMoli 0CcTaeTca AATENbHbIN NPoLecc peabunutaymm faHHbIX NMaLMeHToB, NPY 3TOM KIIMHMYeCKan
3¢ deKTNBHOCTb 6OMbLIEro CneKkTpa NpeanaraeMbiX METOAMK MO-NPEXHEMyY OCTaeTcA MasnonyyeHHon. OaHMMYM U3 Harbonee nepcnex-
TYBHbIX METOAOB peabunuTaLuy NaumneHToB Nnocsie onepaTnBHOro neveHusa no nosopay CKK aBnAwoTca meTofbl pO60OTU3NPOBAHHON
MexaHoTepanun 1 3KCTPakoprnopasbHOM yaapHO-BO/THOBOW Tepanuu.

3AKIIOYEHUE. [ina 3 PpeKTUBHOIO NPUMEHEHNA OMMCAHHbIX TEXHVK B paMKax nocsieonepaLoHHon peabunutauum naymeHTos ¢ CKK
B KJIMHNYECKON NPaKTVKe HEOOXOANMbI AanbHelLue UCCIEA0BAHNA U U3YUYEHME UX JONTOCPOYHbIX 3GDEKTOB, a TaKKe CpaBHeHME KX
3¢ PeKTNBHOCTY C Lienblo Hanbonee NOHOMO 1 GbICTPOro BOCCTaHOBNEHNA QYHKLMM NOPAKEHHON KACTU.

KJTHOMEBDIE CJTOBA: peabunurauys, CMHApOM KapnanbHOMO KaHana, CPeanHHbIN HEPB, KOMMPECCUOHHAs HelponaTyis, Tpas-
MaToNorA, yapHO-BOSHOBaA Tepanus, poboTU3MPOBaHHaA MeXaHOTepanus.

Ona yntuposaHus / For citation: MpebeHb T.H., ®ecioH A.[l.,, MpebeHb A./. CoBpemeHHble MeToAbl peabunutaumy naurveHToB nocne
XVNPYPrUYECKOro SIeYeHUs CMHAPOMA KapnanbHOro KaHana: 0630p nutepaTypbl. BECTHUK BOCCTAaHOBUTENBbHOW MeanLUuHbl. 2024;
23(2):34-41. https://doi.org/10.38025/2078-1962-2024-23-2-34-41 [Greben T.N., Fesyun A.D., Greben A.l. Current Medical Rehabilitation
Methods for Patients after Carpal Tunnel Syndrome Surgical Treatment: a Review. Bulletin of Rehabilitation Medicine. 2024; 23(2):34-41.
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Current Medical Rehabilitation Methods for Patients after Carpal Tunnel
Syndrome Surgical Treatment: a Review

Tatiana N. Greben'”, ') Anatoliy D. Fesyun’, ) Anastasiya l. Greben?

" National Medical Research Center for Rehabilitation and Balneology, Moscow, Russia
2 City Clinical Hospital N° 29 named N.E. Bauman, Moscow, Russia

ABSTRACT

INTRODUCTION. Carpal tunnel syndrome is one of the most common tunnel syndromes types and ranks sixth in the all-occupational
diseases’ registry. The high interest in this pathology and its’ postoperative management peculiarities study is due to the disease
widespread prevalence, social significance, often unsatisfactory surgical treatment results and a long hand function restoration period.
The purpose of this work was to study modern concepts of postoperative rehabilitation of patients with carpal tunnel syndrome.
SOURCE SEARCH METHODOLOGY. When preparing the review, open electronic databases of scientific literature were used: PubMed,
ClinicalTrials.gov, eLibrary.ru. The search for medical literature data was carried out using the following keywords: “rehabilitation’,
“carpal tunnel syndrome’, “carpal tunnel syndrome”, “median nerve’, “compressive neuropathy”. The criteria for inclusion in the analysis
of literature sources were: randomized controlled clinical trials, systematic reviews and meta-analyses. Preference was given to
publications over the past 5-10 years.

DISCUSSION. The article presents the most commonly used techniques in the postoperative management of patients with carpal
tunnel syndrome, discusses the mechanisms of their action and prospects for the development of this area. The review discussed
the following rehabilitation methods: a wide range of methods of hardware physiotherapy, manual therapy, kinesiotaping, manual
lymphatic drainage, as well as the possibilities of physical therapy and robotic mechanotherapy. Despite the high level of development
of medicine, the long process of rehabilitation of these patients remains an important problem, while the clinical effectiveness of a
wider range of proposed techniques still remains poorly understood. Some of the most promising methods of rehabilitation of patients
after surgical treatment for carpal tunnel syndrome are methods of robotic mechanotherapy and extracorporeal shock wave therapy.
CONCLUSION. For the effective use of the described techniques as part of the postoperative rehabilitation of patients with carpal
tunnel syndrome in clinical practice, further research and study of their long-term effects, as well as comparison of their effectiveness
with the aim of the most complete and rapid restoration of the function of the affected hand, is necessary.

KEYWORDS: rehabilitation, carpal tunnel syndrome, median nerve, compression neuropathy, traumatology, shock wave therapy,
robotic mechanotherapy.
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BBEOEHUE

CuHgpom KapnanbHoro KaHana (CKK) npepctaBnaet
cobol KOMMPECCMOHHY0 HENPOoMNaTUio CPeAVUHHOIO HepBa
Ha YpOBHe KapnasbHOro (3anAacTHoro) kaHana Kuctu. [lan-
HaA naTosiorna ABNAeTCA Hanbonee YacTo BCTpeYatoLllencsa
TYHHenbHOW HelponaTtuen (Bo 90 % Bcex cyyaes) U pe-
rMCTPUpPYeTCA Kak MUHUMYM Y 3,8 % HaceneHus, Npu 3Tom
nuK 3aboneBaemocT OTMeYaeTcA B Bo3pacTte oT 45 fo 65
net [1-3]. B nogaBnawowem OGOMbLUMHCTBE CllyYaeB AaH-
HbI TV NOPa)KeHUA CPeAUHHOro HepBa XapakTepeH AnA
YKEHCKOro Mosa, YTo B HayYHOM coobLyecTBe 06bACHAETCA
rOPMOHaNIbHOW NepecTPOVKON B nepuoge nocTmeHomnay-
3bl, XapaKTepoMm Tpyaa 1 0CO6EHHOCTAMM aHaTOMMNYECKOTO
CTPOEHMA KapnanbHOro KaHana y »eHwwuH [4, 5]. K ¢pakTo-
pam pucka Bo3HMKHOoBeHUA CKK Takke oTHOCUTCA Hanuume
XPOHUNYECKNX IHAOKPUHHBIX 3a601eBaHNA U NOCTOAHHAA
neperpyska fiyye3anAacTHOro cycrasa [6-14].

OCHOBHbIM BapuaHTOM fieyeHns naymeHTos ¢ CKK, He-
CMOTpPA Ha NPOAEMOHCTPUPOBAHHYIO 3PPEKTUBHOCTb KOH-
CepBaTMBHbIX METOAOB Tepanuu, OCTaeTcA onepaTuBHOe
BMELLATENbCTBO, YTO 0OYC/IOBMEHO MNO34HUM ObpaLleHneM
NayneHToB 3a KBANUGULMPOBAHHOWN MeAULIMHCKOM MOMO-
LWbIO 1, KaK CNIeACTBME, HaNMUYneM TAXKeNOoN cTeneHn nopa-
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XeHuna Hepga [15-17]. Xupypruyeckoe neyeHve npu 3Tom
3abo0n1eBaHNM 3aKoYaeTCsA B AEKOMMNPECCMN CPEANHHOTO
HepBa, KOTOpaa MOXeET ObITb BbIMOSIHEHA MYTEM OTKPbITOrO
pacceyeHna KapnaJbHOW CBA3KM, a TakXe COBPEMEHHbIX
MaJTOMHBA3MBHbIX Y SHAOCKONMYECKnX TexHuk [10, 11, 18].

Ha faHHbIN MOMEHT B 00OLLEMUPOBOI U OTEYECTBEHHON
NPaKTUKe OTCYTCTBYeT KOHCEHCYC B OTHOLUEHUW TaKTUKU
N MeToAoB peabunutaumn faHHOW KaTeropuu naumeHToB
B nocsieonepaunoHHOM nepuoge, B TO BpeMs Kak Heco-
MHEHHbIM ABNAeTCA paKT yTpaTbl UX NPOPeCcCUoHaNbHON
TPYAOCNOCOOHOCTH, CTOMKOE CHMKEHME KAauyecCTBa >KMU3HU
M 3a4acTylo HeyJOB/IeTBOPEHHOCTb pe3ynbTaTaMy onepa-
TUBHOTIO NleYEHUA, YTO B COBOKYMHOCTN OMpeAensaeT Bax-
HOCTb M aKTyallbHOCTb Yr/y6NIeHHOro M3y4YeHUs HOBbIX
NnoaxoAoB K peabunutaumm naumentos ¢ CKK [15, 17, 18].
B cBA3M C 3TUM Uenb HacToAweln paboTbl 3aKnoyanacb
B M3YyYeHUN COBPEMEHHbIX KOHLEeNUUn nocaeonepaumon-
HoI peabunutauyumn naymeHToB ¢ CKK.

METOAOJ10rna NONCKA NCTOYHUKOB

Mpun nogrotoBke 0630pa McNosb3oBanUCb 6asbl AaH-
HbIX HayuyHoln nuTepatypbl PubMed, ClinicalTrials.gov,
eLibrary.ru. lMonck pdaHHbIX MeOWLMHCKOW nuTepaTypbl
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NPOV3BOAMICA MO CIeAYLWUM KITIOYEBbIM C/IOBaM: «pea-
ounuTaumsa/rehabilitation»; «cMHAPOM KapnanbHOro KaHa-
na/cMHAPOM 3anACcTHOro KaHana/carpal tunnel syndromey;
«CpeAuHHbIN  HepB/median nerve»; «KOMMPeCCHOHHasA
HelponaTtua/compression neuropathy». [MpumeHANncb
cnepyolme KpUTepUW BKIOUYEHWA B aHanm3 nutepatyp-
HbIX MICTOYHMKOB: PaHAOMU3NPOBaHHbIE KOHTPOIMpPYeMble
KNMHWYeCKNe WNCCNefoBaHusA, cuctemaTmyeckne o63opbl
1 MeTaaHanu3bl. B aHanm3 He BKoYanncb cTatbu 6e3 nosn-
HOTEKCTOBOW BepCcUN 1 Jy6nupytowne nybnvkauuu. MNpea-
nouTeHne oTAaBanocb pabotam 3a nocnefHue 5-10 ner.

OBCYXXOEHUE

AHann3 nuTepaTypHbIX AaHHbIX MO3BOMUA BbIABUTH
0CO6EHHOCTU PYHKLMOHANbHbBIX HAPYLWEeHWI Y NauneHToB
¢ CKK nocne onepaTnBHOro BmeLlaTenbCcTBa. Tak, B ciyyae
afleKBaTHO MPOBEAEHHOro XMPYPrnyeckoro fieyeHns na-
LMeHTbl OTMeYaloT BbICTpoe KynmpoBaHue 601eBOro CuH-
OpomMa, B TO BpeMsA Kak BOCCTaHOB/EHWe ABMratesibHON
AKTUBHOCTM KUCTU U YyBCTBUTEIbHOCTU B 30HE MHHEpPBa-
U1KM CPefMHHOrO HepBa NPOUNCXOANT MNOCTEMNEHHO, B Teye-
HUEe HeCKOJSIbKMX MecALEeB C MOMeHTa OMnepaTMBHOIO BMe-
watenbcTBa [2, 14]. YMeHblUueHVe nnowagn nonepeyHoro
ceyeHuA NOBPeXOEeHHOro HepBa, COrnacHoO AaHHbIM Mefu-
LIMHCKOW NuTepaTypsbl, HabntogaeTca B TeueHne nocneayto-
wmx 2-18 mecsaues, 0OfHaKO He BCerga BOCCTaHABMBAETCA
[O ero HopMmasbHbIX, CpefHecTaTUCTMYeCKUX pa3mMepoB
[2,14,19-29].

[nAa naumeHToB 6OnNee cTaplieil BO3pacTHOW KaTero-
pun (cTapwe 60 neT) XxapakTepHo Kak bonee Taxenoe Te-
yeHvie camoro 3abosieBaHUs, Tak 1 MeHee GaronpuATHble
pe3ynbTaTbl €ro XVPYPruyeckoro neyeHus, YTO MOXKeT
6bITb OOBACHEHO CHUXKEHMEM aKTUBHOCTW NMPOLECCOB pe-
reHepaumm, B YaCTHOCTU, HEPBHOW TKaHU. 3$PEKTUBHOCTb
N OnNpaBAaHHOCTb OMEePaTMBHOIO BMeLLATeNbCTBa Y HUX
no-npexHemy octaetca auckytabenoHon [30]. YacToTa He-
YyOOBNETBOPUTENIbHbIX Pe3ynibTaToB nocsie NpousBefeHnn
JeKkoMnpeccnn CpefvHHOrO HepBa B Cllyvyae OTCYTCTBUA
afleKBaTHOWM MocneonepaLoOHHON peabunuTaumm MoXXeT
JocTuratb Mo AaHHbIM pa3HbIX nccnegosatenen 25 % [31].

OCHOBHO Lienbto NocrieonepaLioHHON peabunmTaumnm
naunenToB ¢ CKK aBnAaeTca MakcMManbHO nojiHoe 1 6bl-
CTpOe BOCCTaHOB/IEHVE YTPAYEHHbIX BCeAcTBue 3abone-
BaHMA QYHKUMA KUCTU: YYBCTBUTENIbHOCTU, CUSIbl MbILL
KNCTW, 06bema ABVXKEHWI, a TakKe NpeaoTBpalleHue pe-
UMAMBa KOMMPEeccum HepBa M 4acTo BCTPevaroLMMNCA
OCJ/TIOXHEHMAMYM OMepPaTBHOIO BMeLaTeNbCTBa, TakNX Kak
Hannume Bblpa)keHHOro oTeka u py6uos [2]. Mocneonepa-
LMoHHaA peabunutauyus npu CKK asnaeTca ncknoumtenb-
HO NePCOHNPULIMPOBAHHOW 1 MOXET BK/IOYaTb B ceba pas-
HOHaMnpaB/ieHHble 1 JOMNOJHAKLWME APYT Apyra METOAUNKN:
KOMMJIEKCbl YNPa)KHEHUI, MOBUAN3ALMIO MATKNX TKaHeN,
MMMOBUNN3aLMIo JTyYe3anACTHOrO CyCTaBa C MOMOLLbIO Op-
Te3a, YXOA 3a paHamu, paboTy C oTekKaMu U GopmMUpyoLLU-
MUcAa pybuamu, nprMeHeHne pusnoTepaneBTUYECKUX Me-
TOZOB NeYeHna, AeCceHCMbunmsaumo 1 3ProHOMMUYECKYo
mMoandukaumio paboyero mecta naymeHTa [32].

Nmmobunusauma nyyesanAacTHOro cyctaBa npu Nomo-
WM pa3fiNyHbIX NPeACcTaBeHHbIX Ha pbiHKe GUKCaTOpOB
AN MHAMBUAYaNbHbIX OPTE30B U3 HM3KOTEMMEPaTYpPHOro
nnacTka MOXeT ObiTb MCMOJIb30BaHa C LEeNbI0 CHUKEHWNS
WHTEHCMBHOCTM 60/1EBOrO CMHAPOMA B Moc/ieonepaLioH-
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HOM nepuofe, AeCeHCUTU3aUMM PaHbl, NpefoTBpaLleHna
OVHAMNYEeCKOro caBfieHNA CPefUHHOro HepBa, a Takke
O YMEHbLUEHNA HaTAKEHUA CyXOXuUnui crmbatenen Ku-
CTW, NPOXOAALLMX B KapnanbHOM KaHane [33].

B nporpammax peabunutauyumn naymeHTtos ¢ CKK nocne
NpPoBeAEHHOro OMepaTUBHOMO JIeUEHMA UCMONb3YIOT TaK-
e meTofbl annapaTHOn ¢pusmoTepanuu. JlazepHyto u ynb-
TPa3ByKOBYlO Tepanuio B pamKax nocsieonepaurioHHOro
BefeHVA naumeHToB ¢ CKK NpuUMeHAIOT € uenbio CTUMyna-
LM NPOLLECCOB pereHepaLnm Kak KOXHbIX MOKPOBOB, Tak
N HEPBHOW TKaHW, YyMeHbLUEHNA NHTEHCMBHOCTM GoneBoro
CUHAPOMa U BOCManeHus, kKak B CaMOM HEPBHOM CTBOJE,
TaK 1 B OKPY»aIoLLKMX €ro CyXoXnnuax crmbateneii nanbLes
[33-35]. DNeKTpoOMNOCTUMYNALNA, B CBOIO o4epefb, npe-
NATCTBYET AaNibHenLwen aTpodun MbiLiL, TeHapa 1 NepBbiX
OBYX uepBeobpasHbIX Mbill, obecneumBan 3K30reHHyio
CTUMYNALMIO MblLLEYHON TKaHWU B Mepuof BOCCTaHOBNEHUA
CpPeAVHHOro HepBa, YTo B JanbHelLeM 3HaUUTeNIbHO BK-
AeT Ha YHKUMOHANbHbIN pe3ynbTaT [36].

OTcyTCTBME TPOMO3AKON NOC/ieonepaLioHHOM NOBA3-
KN TakKe ABNAETCA BaKHbIM MPUHLMMNOM peabunutauuu,
TaK KaK CO3[aloTcA OoNnTUManbHble YCNOBUA AJIA CaMOCTO-
ATeNIbHOWM paHHen Mobunmsaumy, 3a CYeT Yero NpPoucxo-
OVT NPOJOJIbHOE CKOMbXeHWe CPefUHHOro HepBa U Cy-
XOXUIINW, YTO NPENATCTBYeT 06pa3oBaHMIO CNaek Mexay
Humn [37].

Bo3pencTBre Ha oTek, 3aKkniovalolleeca B Nopaepxa-
HAW BO3BbILEHHOTO MONOXKEHUA BEepPXHeN KOHEeYHOCTU
B NepBble AHN NOC/e onepaTBHOro BMeLaTeNIbCTBa, MecT-
HOrO MPVIMEHEHMA XONOAa, KMHE3MOTENNMUPOBAHWSA, METO-
OVK NUMPOAPEHAKHOIO Maccaka 1 KOMMeKca yrnparkHe-
HWUI, YyMeHbLUaeT puckn GopmMmnpoBaHna pybLoB 1 nocse-
[yIOLLero orpaH1yYeHnAa NOABUKHOCTI CycTaBoB [32].

PaboTa ¢ pybuamu BKtovaeT B cebs NpuMeHeHne MaHy-
anbHbIX TEXHUK, 3neKTpodoHodopesa C NMAas3on, KUHe3No-
TeNNMPOBaHMA N SKCTPaKOPMNOpanbHOW yaapHO-BOHOBOW
Tepanuu (YBT), KOTOpble MUHUMU3VPYIOT PUCKU Pa3BUTUA
py6L0BO-CnaeyuHoOro npouecca B 061acTu XMpypruyeckoro
pJoctyna n obpasoBaHMA NeprHeBpasbHbIX pyobLoBs, npu-
BOAAWMX K peunansy 3abonesanua [37]. MNpuunHa pa3su-
TNA JaHHOTO HanboJsiee YacTo BCTPEYAIOLLEro OC/IOKHEHUS,
no noBofy Kotoporo nposoautcsa ot 23 fo 100 % pesunsn-
OHHbIX OMepaTVBHbIX BMELLATENbCTB, MOXET 3aK/o4aTbCA
Kak B OCOOEHHOCTAX penapaTvBHOIO Mnpouecca Camoro
naumeHTa, Tak U B OCYLLECTB/IEHNM HEOMNpaBAaHHOMO He-
Bponu3a B xope onepauuu [31, 38]. B pamkax peabunu-
TaLMOHHbIX Nporpamm naumeHToB ¢ CKK Takxe aKTVBHO
NPUMEHAIOTCA Nporpeccupyolme ynpaxxHeHnsa C Lesbio
BOCCTaHOBJIEHNA OObeMa ABMKEHUIN U YBENMUYEHUA CUMbI
XBaTa nopaeHHoW Knctu [32].

KnrvHunyeckn 3HauMmoe CHUXeHne MHTEHCUBHOCTU 60-
NeBOro CMHAPOMa U ynydlleHne GYHKLMU KACTU npoge-
MOHCTpUpoOBana Mobunusauma MArkux TKkaHen B obnactu
KapnanbHOro KaHana v nocneonepaunoHHoro pybua [32,
39]. OTmeyaemble NonoXKuTenbHble 3GPeKTbl ee NpUMeHe-
HUA MOTYT ObITb OOBACHEHBI YyULIeHEM BA3KOYMPYrnx
CBOWCTB OMOPHO-ABWraTeNlbHOro annapata, BOCCTAaHOB-
neHvem ancoyHKUMOHaNbHbIX MOAeNen akTMBHOCTM Mpo-
NPYOLIENTOPOB N HOLMLIENTOPOB KaK B LIEHTPasIbHOM, Tak
1 B nepndepmnyeckon HepBHOM CUCTEME, a TaKkKe pemoge-
nupoBaHmeM CyOCMHOBUANbHOW COeAVHUTENbHOWN TKaHW.
Wcnonb3oBaHne mnodacumanbHo Mobunmusaumm B nocse-
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onepawLVoOHHOM Nepuoae XxapakTepusyeTca yMeHblUeHNEM
BblpaXeHHOCTN pybLOBO-CNaeyHOro npouecca Mexay co-
eIVIHUTENbHOW TKaHblO 1 CPEAUHHBIM HEPBOM, YTO MO3BO-
NAeT HepBHOMY CTBOMY CBOOOLHO CKOMb3UTb MO HKene-
Xalen dacumu, a TakxKe cnocobcTByeT GUOMEXaHNYECKON
PecTpyKTypur3aLunm, Kak nokKanbHO, Tak Y Ha PaccTOAHUN,
ctumynauun nponundepauynn drnbpobnactos n nocneay-
lolieMy YBeNIMYEeHMIo CMHTe3a HOPMAJIbHOTrO KosnlareHa.
Takum obpasom, MrodacumanbHasa MObUNN3aLNA MOXKET
BbICTYNaTb B KaUeCTBe afbloBaHTHO Tepanunm B nocsieorne-
paunoHHom nepuoge npu CKK [40-44].

JKcTpakopnopanbHaa YBT — 3¢¢ekTuBHbIN 1 6e3-
OnacHbI HeWHBa3MBHbI MeETO[, OCHOBAHHbI Ha BO3-
LeCTBUN yAApHbIX BOJH Ha Pa3fnyHble TKaHW YenoBeka
B pe3ysibTaTe MPAMOro UM KOCBEHHOTO KOHTaKTa, KOTOPbIN
3apekomMeHaoBan cebs B neueHnmn 1 peabunutaumy nayu-
€HTOB C pa3NNYHbIMK 3ab01eBaHNAMMN ONOPHO-ABUraTeb-
Horo annapata [45-49]. MexaHu3m genctaua YBT nsyueH
He MONHOCTbIO, OfHAKO Ha AaHHbIi MOMEHT M3BECTHO, UTO
ncrnonb3yemasn npu YBT mexaHnuyeckas sHeprus Bbi3biBaeT
PAQ V3MEHEHUN B LMTOCKeneTe, NPUBOAUT K aKTMBaLuUu
Afnpa Knetku (Hanpumep, BbiceoboxaeHne MPHK) n opyrux
KNETOYHbIX CTPYKTYP, TaKNX Kak MUTOXOHAPWW, SHAOMNA3-
MaTUYECKUIA PETUKYNYM, BHYTPUKIIETOUHbIE BE3UKYbl U T.
4., UTO UHAYyLMpYyeT, B CBOI ouyepefb, MPOLECChl 3aXK1B-
NeHus, yBenMyeHne Npor3BOACTBA SHLOMEHHOro oKcuaa
a3oTa 1 CHuKeHue aktuaumm NF-kB, uTo oka3sbiBaeT Bbipa-
YKEHHbIV NPOTMBOBOCNaNUTENbHbIN 3ddeKT [50, 51].

B HepaBHUX paboTax 6bin0 nokasaHo, uto YBT Takxe
OKa3blBaeT CTUMynupyolLee AeNCTBE Ha NPOoLeCcChl Hel-
pO- 1 aHrMoreHesa, 4to O0byCNIOBNNBAET €ro NPUMeHeHne
B JleYEeHNM KOMMNPECCUOHHbIX HerponaTtun [52]. B nocne-
onepaunoHHoM nepuroge y naumneHTos ¢ CCK moxeT 6bITb
ncrnonb3oBaHa YBT c uenblo ynydylleHMsa NpoLeccoB pe-
reHepauumu, yMeHbLUeHUA aKTVBHOCTW BOCMAaNUTENIbHOro
npoLecca U MexaHW4yecKoro BO3JEeNCTBUA Ha Mocneore-
pauvioHHble pybupbl [53]. PepyumpoBaHue BochaneHus
B KapnasbHOM KaHane crnocobCTByeT YMEHbLUEHUIO [aB-
NEeHVA Ha CPeAuHHbIN HepB, yBenuuyeHuio nponudepauun
LUBAHHOBCKMUX KNETOK, YTO, B CBOIO ouepenb, ynyuliaeTt
npoLieccbl pereHepaLMn akCOHOB HEPBHOW TKaHWU U, Kak
cnepacTBue, yMeHbLUaeT cMMNTOMbI 3aboneBaHua [54, 55].
B paboTax MHOCTpPaHHbIX aBTOPOB HEOAHOKPATHO Obino
nokasaHo, yto npumeHeHue YBT npn CKK B pamkax nocne-
onepawLyoHHON peabunutaymm NPUBOANT K YMEHbLUEHWNIO
WHTEHCMBHOCTY 60NeBOro CMHAPOMa, OTeKa 1 CUMMNTOMOB
3aboneBaHuA, ynyulieHnio pyHKLMOHaNbHbIX MOKa3aTenen
Nnopa)eHHOW KNCTU, KauecTBa PyOLIOBO TKaHW 1 SNEKTPO-
dusnonornuecknx nokasatenen (yBenmueHme CKOPOCTU
CEHCOPHOW MPOBOAMMOCTM W YMEHbLUEHVE AUCTasIbHOW
naTeHTHocCTn) [56-68].

MNepcneKkTMBHBIM B paMKax NocneonepauyoHHOro Be-
fdeHva naumeHToB ¢ CKK ABnaetca npumeHeHue cospe-
MEHHbIX POBOTEXHUYECKNX YCTPOMCTB, WHTErPUpPYIOLLMX
B CBOW AM3aliH HOBbIe MoJie3Hble KOHLENLMn, OCHOBaHHbIe
Ha TeopuAx oOyyYeHNA 1 MOTOPHOrO KOHTpons. MNpumeHe-
HVe poboTN3MPOBaHHON MeXaHOoTepanumn KpaHe akTyanb-
HO B peabunutaumy 3aboneBaHWli, COMPOBOXKAAOLLMXCA
[BUraTeNnbHbIMU PacCTPONCTBaMK, C LieNbio ONTMMMU3aLUn
N yNydLeHNA KOHKPETHbIX BUraTeNlbHbIX HaBbIKOB C MOMO-
b0 MPAKTUKKN, OCHOBAHHOW Ha UHTEHCUBHbIX, MOBTOPAIO-
LLMXCA, MOTUBUPYIOLLMUX U BbICOKOUYACTOTHbIX YNPaXKHEHUAX
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[69-72]. laHHble Hay4yHOW NUTepaTypbl AEMOHCTPUPYIOT,
4TO AaHHbIA BUL dursnyeckor Tepanuu AenAeTca besonac-
HbIM, MPOCTbIM B MCMONb30BaHWK, PErympyemMblM, HaJex-
HbIM Y 1eICTBEHHbIM MHCTPYMEHTOM BOCCTaHOBNEHUA 00b-
emMa ABWKEHWI, 3aXBaTa 1 YNyUlleHNA KNHETUYECKUX U KK-
HemaTUyecKmx napameTpoB, CBA3aHHbIX CO CcrmbaHuem un ¢
pa3rnbaHnem nanbLeB, YTO MO3BOMAET MCMONb30BaTb €ro
B COYETaHUM C ApYrMu MeTodamu peabunutauum [73, 74].

Mcnonb3oBaHne MexaHoTepanuyi B peabununtaumm
BEpPXHEeW KOHEeUYHOCTM CNOCOOHO B NepcneKkTrBe yayulnTb
byHKUMOHaNbHble MOKa3aTenn MOPaXXeHHOW KWUCTW, CTu-
MyNIMpPYA KOHKpPeTHble ABUraTefbHble HaBblK/A PYKW, yBe-
nuumean GyHKLMIO U CUIy XBaTa, ynyyllasa KoopanHaumio
N CKOPOCTb BbIMOMHEHNA 33fay, YTO MOXKET yNyUlnTb CO-
MaTOTOCEHCOPHble YHKLUUK, [BUraTesbHbI KOHTPOSb,
OlLyLLleHNe HaXOXKAEeHNA KOHEYHOCTW B MPOCTPaHCTBE, U,
Takum 06pa3om, ynyylinTb MHTErpaLmio NOPaKeHHON Ku-
CTU B MOBCEAHEBHYIO akTMBHOCTb [75]. CoueTaHue pobo-
TOTEXHVKM C APYTMMU MeToAMKaMW peadbunmtaumm MoxeTt
ONTUMM3MPOBATb NPOLECC MOTOPHOIO NepeobyyeHns na-
LiMeHTa KOHKPETHbIM HaBblkaM, CBA3aHHbIM C aMMIUTYLON
1 CUNOW XBaTa, MOTOPHbIM CEKBEHMPOBaHMEM NasbLEB, He-
3aBMCUMbIM ABVPKEHMNEM 1 KOHTPOJIEM NpuUiaraemom Cusbl
[76-79]. Vcnonb3oBaHue pobOTU3MPOBAHHBIX YCTPOWCTB
B KITMHNYECKOW NPaKTVKe NO3BOMAET TakxXKe YBEIMYNTb UH-
OVBUAYaNbHYIO CENTIEKTUBHYIO aKTUBALMIO OAHMX NanbLes
N YMEHbLWUTb AUCPYHKLMOHANbHYIO KOAKTMBALIMIO ApYTUX,
ynyJliaa TeM caMbiM cneuuduueckme Hasblkn xBaTa [80,
81]. B pe3ynbrate NprMeHeHNA mMexaHoTepanuu oTMeuva-
eTcA y/yulleHne KOrHWUTMBHbIX KauyecTB MNauueHTa, 4To
ocobeHHo akTyanbHo npu CKK, nopaxatowem npenmyLye-
CTBEHHO NIML, NOXKUIOro Bo3pacTa [82].

B nccnepoBaHmAX TakxKe OblNO MOKa3aHO MONOXNUTENb-
Hoe BNMAHME MyNbTMOAANIbHON, KOMOVMHUPOBaHHOW pea-
OUNMTaLMOHHONM NPOrpaMmbl C TOYKM 3PEHUA CUJTbI XBaTa,
WHTEHCMBHOCTN 60ONEBOrO CUMHAPOMAa UM CPOKOB BOCCTa-
HOBJIEHNA TPYAOCNOCOOHOCTU, UTO FOBOPUT O LIENeCcoo-
6pa3HOCTV NPYMEHeHNA Pa3NUHbIX pa3HOHAMpPaBieHHbIX
CpencTs peabunutaumy B nocneonepalmoHHOM nepuoge
[32, 83, 84]. B ®I'bY «<HMWL] PK» MuH3gpaBa Poccum 6bin
pa3paboTaH HOBbIN MeTog peabunutaummn nayMeHToB no-
cne onepatMBHOro nevyeHus no nosogy CKK (aBTopbi:
lpebeHb T.H., OectoH A.l.) Ha OCHOBE KOMIMJIEKCHOIO BO3-
LEeNCTBUA TPEHNPOBOK Ha POOOTU3MPOBAHHOM TpeHaxepe
«Amadeo» (10 3aHATUI Ha KypcC) 1 Npoueayp 3KCTpaKkop-
nopanbHoi YBT (3 npoueaypbl Ha Kypc), KOoTopble npume-
HAIOTCA Ha GOHe CTaHJaPTHOro KOMMJIeKca TPaAULIMOHHbIX
MeTofoB peabunutauuu (ynstpadoHodopes, Bo3geicTane
HNU3KOWHTEHCUBHbBIM J1a3epHbIM U3nyyeHrem UHPpakpac-
HbIM J1Ta3epPOM, MECTHble fleyebHble pyyHble BaHHbI, rpymn-
noBble 3aHATMA NevyebHON MMMHACTUKOM M MaccCa)k ore-
PUPOBaHHOW BepxHel KoHeuyHocTU). OMbIT NpuMeHeHuA
[AaHHOrO KOMIMJIeKCHOro MeTofa peabunutauum nokasan,
YTO MCNOJb30BaHME KOMIMJIEKCHOTO BO3AENCTBUA poboTU-
3MPOBaHHbIX CCTEM MeXaHOTepanuu 1 SKCTpakoprnopanb-
Houn YBT B mocneonepaumoHHOM Mepuoge MeaunuuHCKON
peabunuTaumn naymeHToB ¢ CKK cnocobcTByeT coKpallie-
HMIO Neprofa BOCCTaHOBNEHMA 0Obema ABMKEHWI 1 CAMbI
KNCTM 1N BOCCTAHOBJIEHWNIO YTPaAUYE€HHOWN MeSIKO MOTOPUKM
[AVCTanbHbIX OTAENIOB BEPXHEN KOHEYHOCTU, C YeM He BCer-
[a CrnpaBnAlTCA TPagULUOHHbIE MEeTOAbl MeAWLIMHCKOWN
peabunuTaunn.
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CornacHo AaHHbIM MeULMHCKUX UCCnefoBaHuN, co-
6noaeHve peabunUTaUuMOHHOW NPOrpammbl B mocneore-
PauVOHHOM Mepuofe — BaXXHEWLNN NPOrHOCTUYECKUIA
dakTop paHHero BO3BpalleHWA K MprBbIYHOMY 06pasy
KU3HU 1 pabounm o6sa3aHHOCTAM [32, 83]. PaHHAA oLeH-
Ka GYHKLMOHaNbHOro coctoAaHnA nauyuneHTta ¢ CKK, ¢op-
MUpPOBaHNE KOHKPETHbIX AfA AaHHOro nauueHTa uenen
M 3afay peabunutaymMm B COBOKYMHOCTM C MeXAncuu-
NAVHAPHbIM NIeYeHeM CNocoOCTBYIOT yCKOPeHMo QYHK-
LMOHaNbHOro BOCCTAHOBMIEHMA U YNyYLLEHUI0 KayecTBa
KU3HW B NoCsieonepaLuoHHOM nepuoge.

3AKJTIOMEHUE

CKK sABnAeTcs Ba)kHOW couuanbHOW npobnemoin,
uyTo 06BACHAETCA MPOABJEHWEM CMMMTOMOB AAHHOIO
3aboneBaHnA, 3HauUTeNbHO YXYALWALWNUX QYHKLMIO
BCE BEPXHEN KOHEeYHOCTW, B OCHOBHOM Yy nuL Tpyao-
CNOCOBGHOro BO3pacTa, a TaKXe MOXWIbIX Nofen, Kak
B Poccun, Tak 1 BO BCceM Mupe. HecmoTpA Ha BbICOKUI
YPOBEHb Pa3BUTUA BOCCTAHOBUTENbHOW MefuLWHbI,

BECTHUK BOCCTAHOBUTE/IbBHOM MEAULIMHDI | 2024 | 23(2)

Ba)XHOW Npobnemor ocTaeTcsa ANNTeNbHOE BOCCTaHOB-
NleHVe MauMeHTOB U HEeYAOBIETBOPEHHOCTb pe3ysbTa-
TaMW NPOBEAEHHOrO JfleyeHnsa, KInHuyeckasa 3¢dek-
TMBHOCTb 6OMblUEro cnekTpa npepslaraémbiXx MeTOAUK
Nno-npexHemy ocTaeTcAa Manou3yyeHHon. Ha AaHHbIN
MOMEHT OTCYTCTBYIOT OOLLENPUHATLINA CTaHAAPT U anro-
pPUTM MociieonepaLnoHHbIX peabunnTauMoHHbIX Mepo-
NPUATUIA NOCNEe OCYLWEeCTBAEHNA XMPYPruyeckoro ne-
yeHUA faHHoW natonoruu. Nostomy ana s¢PeKTUBHOrO
NPUMEHEHNA OMUCAHHbIX TEXHUK B pamKax nocreone-
paunoHHol peabunutaunm naunenToB ¢ CCK B KNNHK-
yeckol npakTMKe HeobxoaMMbl AanbHenwne nccnepo-
BaHWA U M3yUYeHUe NX AONToCPOUHbIX 3GHEKTOB, a Takxe
CpaBHeHMe nx 3¢PeKTUBHOCTU C Lienbio Hanbonee non-
HOro 1 ObICTPOro BOCCTAHOBNEHMA GYHKLMN MOPaXKeH-
HOW KMCTU. B 3TOM acneKkTe ogHMMK 13 Hanbonee nep-
CMEeKTUBHbIX METOAOB peabunutalmmn nauneHToB nocne
onepaTtmBHoOro neyeHus no nosopgy CKK asnAlTca meTo-
Abl POOOTU3MPOBAHHOW MexaHOTepanuu U 3KCTPaKop-
nopanbHon YBT.
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BoO3MOXHOCTU NPUMEHEHUS O6PATHOM XOAb6bI
B peaéunmtauyum naumMeHToB C FOHAPTPO3OM:
0630p NUTEepPATYpbI
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Poccus

PE3IOME

BBEJEHUE. OcTeoapTput (0CTEOAPTPO3) KONIEHHOIO CycTaBa, Unu roHapTpo3 (FA), — ofMH 13 CambIX YaCTblX BApPUAHTOB CyCTaBHOM
natonorunn. Meguko-coumnanbHoe 3HayeHue A CBA3aHO C ero BbICOKOW PacnpoOCTPaHEHHOCTbIO, PaHHEN 1 CTOMKOW yTpaTom TPy[oCno-
COBGHOCTU 1 3HAUNTENBHBIM CHUKEHMEM KauecTBa KU3HW NauveHTa. JleyeHre nauyeHToB ¢ A BKIloYaeT KOMOMHALMI0 MeikaMeHTO3-
HbIX I HEMeANKAMEHTO3HbIX NMOAXOA0B; ledebHasa GU3KybTypa BbiCTyNaeT BeflyLUM HamnpaBieHeM HemMeAVKaMeHTO3HOW Tepanuu.
K HacTosALeMy BpeMeHU BbIMONHEH PsAA NCCeA0BaHNIA, MOCBALLEHHDBIX 13yUYeHIo 3$PeKTBHOCTY XoAb0bl CnHON Bnepes (06paTHOM
xofbbbl — OX) npw TA.

LLEJIb. AHanm3 Hay4HbIX JaHHbIX O BO3MOXHOCTAX NpuMeHeHnsa OX B peabunutayum naumeHTos ¢ TA.

MATEPUAJIbI U METOJbI. MpoBeaeH crcTeMaTyecKrin MOVCK IMTEPATYPHbIX MCTOYHMKOB MO KJTI0OUYEBbIM CJIOBaM: «0bpaTHas/peBep-
cuBHaA xoabba», «xoabba CMUHOW Bepeay, <rOHapTPO3», KOCTEOAPTPUT/OCTE0APTPO3», KKOMNEHHDbI CyCTaBy, <peabunutauuay, «neyeb-
Hasa GU3KyNbTypayr.

OBCYKAEHUE. B nocnefHvie rofibl B NpakTuke MeAVLMHCKON peabunutaumm n CnopTrBHbIX TPEHMPOBOK LNMPOKO mcrnonb3lyetcsa OX.
N3yueHne 6ruomexaHmkmn OX nokasano paj ee NnpermyLLecTB nepes Xoaboor Bnepes MULOM, KOTOPble MOTYT ObITb C YyCMEXOM UCMOsb-
30BaHbl /1 fleyeHns 1 peabunutaummy naumeHToB ¢ FA. OX conpsi»keHa C MeHbLUe Harpy3Koi Ha KOfleHHble CYCTaBbl U ABMISIETCA OfHUM
13 HEMHOTUX eCTeCTBEHHbIX CMOCO60B yKpeneHnsa cuibl KBagpuuenca 6egpa. OX npefoTBpaLlaeT YpeamepHoe pacTsaKeHve nepeq-
Hel KpecToobpasHoM CBA3KM 1 ynydLlwaeT cTabrnbHOCTb KoneHa. Mpu conoctaBumMbix o6bemax dusmueckon Harpysku OX npusogut
K bornee cylecTBEHHO Harpy3Ke Ha cepALe v ferkre 1 6onee 3HaunTeNnbHOMY NOTpebeHuMio Kucnopoga.

BbIBOAbI. MonyueHbl foka3aTenbCcTBa TOro, 4To AobasneHne OX K TpaguunoHHOMY ¢pr3noTepaneBTUYECKOMY JIeUeHMio BHOCUT BKag
B YyMeHbLLEeHMe 6011, ynydlieHne GyHKLUMN KONEHHOro CycTaBa 1 YBENMYEeHUN Cuilbl KBaapuuenca beapa.

KJNTIOYEBDIE CJIOBA: o6patHas xoab6a, peabunutaums, neueGHan GU3KybTypa, FOHapTPO3, OCTE0APTPUT, KOSIEHHBbIN CyCTaB,
0630p NnTEPaTYpbI.
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Possibilities of Backward Walking Application
in the Rehabilitation of Patients
with Gonarthrosis: Review

Alexey V. Klemenov"
Privolzhsky Research Medical University, Nyzhny Novgorod, Russia

ABSTRACT

INTRODUCTION. Osteoarthritis of the knee joint or gonarthrosis (GA) is one of the most common joint pathologies. The
medical and social significance of GA is associated with its high prevalence and a significant percentage of premature disability
and a significant deterioration in the quality of life due to persistent pain syndrome. Modern treatment of patients with GA
includes a combination of pharmacological and non-pharmacological methods; physical therapy is the leading method of non-
drug therapy. By now, a number of studies have been conducted to research the effectiveness of backward walking (BW) in people
with GA.

AIM. Analysis of scientific data on the possibilities of using BW in the rehabilitation of patients with GA.

MATERIALS AND METHODS. A systematic search of literary sources by keywords was carried out:“backward walking”,“gonarthrosis’,
“knee osteoarthritis”, “knee joint’, “rehabilitation’, “physical therapy”.

DISCUSSION. Recently, backward locomotion is increasingly used in medicine. Kinetic and kinematic analysis during BW showed
a number of advantages over the usual method of movement, which can be successfully used for rehabilitation of patients with
GA. BW is associated with less overload on knee joints. It is also one of the few natural ways of strengthening the quadriceps. It
prevents excessive stretching of the anterior cruciate ligament and improves the stability of the knee joint. BW leads to a more
cardiovascular and respiratory load and a more significant aerobic and anaerobic capacity of the organism compared with forward
walking at similar parameters of physical activity.

CONCLUSION. There is evidence that adding BW to conventional physiotherapy treatment may further reduce pain, functional

disability and improve the strength of the quadriceps muscles.

KEYWORDS: backward walking, rehabilitation, physical therapy, gonarthrosis, osteoarthritis, knee joint, review.

For citation: Klemenov A.V. Possibilities of Backward Walking Application in the Rehabilitation of Patients with Gonarthrosis:
Review. Bulletin of Rehabilitation Medicine. 2024; 23(2):42-48. https://doi.org/10.38025/2078-1962-2024-23-2-42-48
* For correspondence: Alexey V. Klemenov, E-mail: klemenov_av@list.ru

BBEAEHUE

OcTeoapTpuT, UK NO yKe BblluefLwen 13 ynotpebne-
HUA TEPMUHONIOTN OCTe0apTpPo3, — ofHa 13 Hanbonee
pacnpoCTpaHeHHbIX NaToNOrMi CyCTaBoB, NP KOTOPOW
B NMpoLecc BOB/IeYeHbl CHOBUanbHaa 0060n04Ka, CyCcTaB-
HOW XPALL U ApYrne okonocycTaBHble CTPYKTYypbl. Meau-
KO-coumnanbHOe 3HayeHne ocTeoapTpmUTa onpepenseTca
€ero pacnpoCTpaHeHHOCTbIO, PpaHHeN 1 CTONKOWN yTpaTomn
TPYAOCNOCOOHOCTU M 3HAUUTESIbHbIM CHUXEHUEeM Kauye-
CTBa KM3HW MaumeHTa, raBHbIM 06pa3om B CBA3WU C Bbl-
paxeHHbIMK apTpanruamu. Hanbonee yacto ocTeoap-
TPUT NOKanm3yeTcAa B KOJIEHHOM CyCTaBe — FOHapTpo3
(FA). YactoTta A cywecTBeHHO HapacTaeT C BO3pacToMm
1 B cpepfHeM cocTasnsaeT 99,6 cnyyan Ha 10 ToiC. KuTenen
[1], npnuem y Kaxporo TpeTbero B NpoLecc BOBeKalTca
06a KoNeHHbIX cycTaBa.

CoBpemMeHHOe KOMMNeKCcHoe BefeHVe MnauneHToB
c TA BKntoyaeT KOMOMHaLNI0 MeANKaMEHTO3HbIX U HeMe-
AVKaMeHTO3HbIX MOAXOA0B; B UMCNe NOCAeAHUX 3HaYn-
MO€ MeCTO 3aHUMAIOT HOLIeHne opTonefnyeckon obyBm
C XOPOLLO amopTU3UpYyoLLelrl NOJOLWBOW, paLuoHanbHoe
1 cbanaHCMpoOBaHHOE NUTaHUE, KOMMIEKC Mep MO CHUXKe-
HUIO NWLWIHEro Beca, AONOJIHUTEIbHAaA Onopa Ha TPOCTb,
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TelnMpoBaHMe 1 OpTe3upoBaHue cycTaBa, ¢usnortepa-
nua, neyebHaa OU3KynbTypa, HanpaBNeHHasA Ha yKpe-
nneHne mbliwy 6eppa n ronenn [2, 3]. Mpu oyeBmpHoOM
HeaddeKTUBHOCTU MCNONb30BaHHOW KOHCEpPBaTUBHOM
Tepanuu, B YaCTHOCTW MPW MNIOXO nogjalowemca Kynu-
poBaHuio 60N1€BOM CMHAPOME, NMPOBOAUTCA SHAOMNPOTE-
31MpOBaHNe KONeHHOro cycTtasa [2].

B cooTBeTCTBMM C COBpPEMeHHbIMM NoAxohamn Befe-
HUA naumeHToB ¢ [A cTaTyc OCHOBHOro meToga Hedap-
MaKONOrMyecKkoro BO3[AeNCTBMA npupaetca nedvebHoN
buskynbType [2, 4]. NMpu perynapHbIX 3aHATUAX NOCUIb-
HaA dur3myeckasa aKTMBHOCTb 1 CUJIOBbIe Harpy3Ku yme-
PEHHOW NHTEHCMBHOCTY CTUMYNIMPYIOT MblLLEYHbIA TOHYC,
YKPennaT MeXaHWYecKylo MPOYHOCTb KOCTHOWM TKaHW,
MoBbIWAIOT CTeneHb caTypauuu remornobuHa, 6naro-
TBOPHO BAMAT Ha GYHKLMOHaNbHblE BO3MOXXHOCTU Kap-
AMOpPeCcnnpaToOPHON CUCTEMbI, YBENNYMBAIOT KOMMEHCa-
TOPHble N afanTUBHbIe peakuynu opraHmama. usnveckas
aKTMBHOCTb OfAHO3HaYHO paccmaTpuBaeTca coobuie-
CTBOM MeJMLMHCKNX 3KCMepTOB Kak OoOLefoCTYMNHbIN,
pauVoHanbHbIN U, YUTO OCOOEHHO Ba)KHO, UMeEIOLWMNIN Ce-
pbe3Hylo AoKa3aTenbHyl 6a3y Hedapmakonormyeckun
mMeToA Tepanun obMeHHOo-MeTabonmMueckux 1 BoCnanu-
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TeNbHbIX CYCTaBHbIX MPOLECCOB, BKJIlOUYAsA OCTEOAPTPUT.
B cepnn npoBefeHHbIX K HacToAlWeMy BpPeMeHUu 3apy-
6eXHblX MeTaaHaNn30B HarnAgHO NPOAEMOHCTPUPOBa-
HO 3HauyMMoe BAUAHWE pauMoHaNbHON GU3NYECKON aK-
TUBHOCTM Ha YMeHbLUueHne 60n u ynydweHne GyHKUUN
KPYMHbIX CyCTaBOB NpuW pAfe peBmMaTonornyeckmx 3abo-
nesaHun [4-6].

JleyebHana ¢pusKkynbTypa npu A BKIOYAET Kak aapob-
Hble ynpaKHEeHUA, Tak U CUIOBble Harpy3Kn ymepeHHom
NHTEHCMBHOCTU. Dr3nuecKme ynpakHeHUsA HanpasneHbl
Ha pacwupeHne obbema [ABUXKEHUN, yBennyeHme rnb-
KOCTU W paBHOBeCUsA, ynyulieHne paboTbl Mbilwl, Noa-
AepKaHne onTMManbHOW mMaccol Tena [3-6]. JleyebHo
dU3KYyNbTypoll MOXHO 3aHMMaTbCA B Creunanv3npo-
BaHHbIX rpynnax noj pyKkoBOACTBOM UHCTPYKTOpPa (Tpe-
Hepa) N CaMOCTOATENbHO, B TOM YMC/ie U B [OMALIHUX
ycnosuax. CylwecTByoT METOAUKM NPOBeAeHNA 3aHATUN
neyebHom ¢n3KynbTypol B bacceinHe, 6O0CNKOM, Ha ne-
CKe, C UCNonb3oBaHWEM CKaHAMHaBCKOW XOoAbObl, npu-
crnocobneHun JONoMHUTENBbHON NOAAEPXKM (XORYHKOB)
N T. 4. [4-6]. Bce 3T BapuaHTbl pacCuymMTaHbl Ha pa3Hbli
KOHTUHIeHT MaLueHTOB U NMO3BOMAIT YYecTb UX UHANU-
BUAYyalibHble 0CO6EHHOCTU — BO3PacCT, TAXKECTb 1 JIoKa-
nn3auuio nopakeHua cyctasos, deHoTnn 3abonesaHus,
cTeneHb GYHKLMOHAaNbHbIX HapyLWeHWA, NCXOAHbIN YpO-
BeHb PpU3nYeCcKon NoAroToBKW, Hanmume KoMopouaHom
NaTo/IorMN N CTapyeckon acTeHUMW, MPUBEPKEHHOCTb
neyeHuto.

B nocnenHue roabl B npakTnke MeanUMHCKON peabu-
NUTaLUN 1 CNOPTUBHBIX TPEHNPOBOK BCE LUMpPE UCMOSb-
3yeTcA MeToAMKa Xxoabbbl cnuHol Brnepepn (obpaTtHas
xoabba, backward walking). B otnnumne ot o6bluHOM X0Ab-
6bl, 06paTHasa xofgbba (OX) paccmaTpmBaeTcsa Kak BCMO-
MoraTesibHOe ynpaxHeHue, obnagatwllee, TeM He MeHee,
CyLLeCTBEHHbIM fleyebHbIM NoTeHLManomM AnsA BOCCTaHO-
BUTENbHOWN MeanLUuHbI [7].

LEJb

Llenblo HacTosAwero nutepaTypHoro o63opa siBUJICA
aHaNU3 UMEeIOLWKMXCA HayuUHbIX JAHHbIX O leyebHOM mno-
TeHLUMane MeTOANKM 06PATHOM Xo4bbbl 1 BO3MOXHOCTAX
ee NPYMEHEHNA B KOMIJIEKCHOM fledeHnn 1 peabunmta-
UMM NaumMeHToOB C OCTEOAPTPMTOM/OCTE0APTPO3OM KO-
NneHHbIx cycTaBos (MA).

MATEPWUAJbI U METOAbI

Hamn npoBefeH cucTtemaTMyecknii MOUCK nuTepa-
TYPHbIX UCTOYHUKOB MO aHMO0- 1 PYCCKOA3bIYHbIM Ba3am
daHHbIx (PubMed, eLIBRARY, CyberLeninka) 3a nepuog
c 2012 r. no ¢eBpanb 2024 r. BKAOUUTENBHO. Monck npo-
BOAWIICA MO CliefyoWnM KiloueBbiM ClioBaM (TepMrHaMm)
Ha aHMMMICKOM 1 pycckom A3bikax: «backward walking»,
«gonarthrosis», «knee osteoarthritis», «knee joint»,
«rehabilitation», «physical therapy», «obpaTHas/peBep-
C/BHas xofbba», «<xoAbba CNUHON Brepen», <rOHapTPO3»,
«OCTE0APTPUT/OCTE0APTPO3», «KONMEHHbI CYCTaB», «pe-
abunuTtauma», «neyebHaa GusKynbTypar. Monck nposo-
OWNCA C NCMONb30BaHUEM KIIOYEBbIX CJIOB Kak B 3aro-
NOBKax, Tak 1 B TeKCTe cTaTel. B 6onblunMHCTBE cnyyaes
aHanu3y nogsepranncb TONbKO MOMHOTEKCTOBbIE KOMUW
noTeHUMaNbHO aKTyanbHbIX AN1A HacToALlero ob3opa nc-
cnefoBaHUN.
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PE3YJIbTATbl U OBCYXAEHUE
Ocob6eHHOCMU 6uomexaHuUKu U sie4ebHbIli nomeHyuan
ox

M3yueHune 3akoHOMepHoOCTen buomexaHukm OX gano
OCHOBAaHWe roBOPUTb O ee MOTEHLMUANbHbIX Bbirogax ne-
pen obblYHbIM CNOCOOOM NepemMelLeHA B MPOCTPAHCTBE
N peKoMeH[oBaTb ANA NPMMEeHeHMWA ¢ nevyebHol 1 Npo-
brnakTUYeCKom Lenbto Npu LenomM paae naTonornyeckmx
coctoaHnn. B yacTtHoCTK, B HacToAwee Bpema OX yxe
NCNONb3yeTcAa ANA KOppeKUUn HapyleHHON MOTOPUKN
y NaLMeHTOB C AEeTCKUM LepebpanbHbiM Napananyom, no-
CTUHCYNbTHBIMM ABUTaTeNbHbIMW PacCTPONCTBaMU, CTpa-
JaloWmnX paccesHHbIM CKIIEPO30M W HelpoaereHepaTus-
HbIMW 3260N€BAHUAMN FONOBHOIO MO3ra, PaguKynsapHbI-
MU CMHAPOMaMW, NPY CMOPTUBHbBIX N ObITOBLIX TPaBMax
KOJIEHHOrO CyCTaBa, a Takxe npu lA.

BHMMaHMe meanumHckon obuectseHHOCTU K OX npu
A 0bycnoBneHo pAAOM CyLeCTBEHHbIX 0OCTOATENbCTB.
3HaunTeNbHbIA NeyebHbIn noTeHuman npu OX 3aknto-
yaeTcA B peasibHOM CNOCOOHOCTU YMEHbLNTL HarpysKy
Ha KOMEHHbIN CycTaB B MpoLecce nepemelieHna B Mo-
MEHT KOHTaKTa CTOMbl C MOBEPXHOCTbIO onopbl. KnHema-
TMKa 06bIYHONM X0AbObl 3aK/o4YaeTca B TOM, UTO OCHOB-
HYI0 4acTb KOMMPECCMOHHOW Harpysku B a3y onopbl
nocnefoBaTesibHO MNPUHUMAKOT Ha cebsa roneHocTon
n KoneHo. Ecnn o6blyHaA xoabba HauMHaeTcs C nocTa-
HOBKW HOMM C MATKM Ha NOBEPXHOCTb onopbl, To npu OX
lar HauynHaeTca ¢ nanbues Hor [8]. To BakHOe 0bcTOA-
TENbCTBO, YUTO B MpoLecce UNKINYECKOTO ABUKEHMNA Ha-
Yyano ¢a3bl onopbl ocywecTBnAeTcA 63 KacaHMA NATKOWN
rpyHTa, obecneymBaeT MeHblUee YaapHOe BO3AeNCTBME
Ha JIOKOMOTOPHbIN annapat HUXHen KoHeyHocTu [9].
B npouecce OX KOneHHbI CyCcTaB WUCMbITbIBAET MEHb-
WA MOMEHT CUAbl B CBA3U C TEM, UTO M NepemelleHune
B MPOCTPaHCTBE, M MOrNOLEeHNe yagapHON BOJIHbI B Ha-
yane ¢dasbl onopbl obecneyrmBaeT UMEHHO FOfIeHOCTOMN
[10, 11].

PasHuua npu xopabbe nuuom Bnepep n OX 3aTparu-
BaeT N OKOJIOCYCTaBHble MArkMe TKaHu. Ecnm npu o6bly-
HOM MepemeLleHNN B NPOCTPAHCTBE K/IlOYEBOE 3HAYeHMe
MMEIOT COKpPALLEHUA MKPOHOXKHOW MbIWLbl C MOLHbIM
axXunnoBbIM cyxoxunuem, To npu OX — nepepHAs rpyn-
na MbilwL 6egpa 1 MbllLbl-pasrubateny KoneHa [12, 13].
OueBupgHbIM Npeumyuiecteom OX ABnAeTcA ee Cnocob-
HOCTb YKPennATb YeTblpexrnaByo mMbiwuy (KBagpuuenc)
6enpa, UTo 0COGEHHO Ba)KHO AnA nauueHToB ¢ TA. Mpeg-
cTaBnieHnsa o cBA3n [A ¢ nokanbHoOW cnabocTbio (rMno-
Tpoduein) KBagpuuenca ABASIOTCA OOLENPUHATBIMY;
MbILIEYHAA CUla B HEM MPMW 3TOM CyCTaBHOM MnpoLlecce
MOXKEeT CHUXKaTbCA BABOE UNW Aaxe 6onblue [3].

YBenuyeHue Harpy3Ku Ha YeTblpexriaByio MbiLy 6e-
Apa NpMBOAUT K elle ofHOMY MONoXuTenbHomy npu A
3bdeKkTy — npepynpexgeHnio M3ObITOYHOTO pacTaXe-
HUA NepefHen KpectoobpasHom ceasku [10, 14] u ynyu-
WweHuo ee ctabunbHocTK [15, 16]. 3ameTnm, 4YTO Nepea-
HAA KpecToobpa3Hasa cBA3Ka obecneymBaeT NpegoTepa-
LWeHne nepefHero CMeLeHnA TOofeHN Npu ABUXEHUN
N BbIMNONHAET GYHKLMIO YKPENIeHNa 1 NOBblleHNA CTa-
6MNBHOCTN KOJIEHHOrO CYCTaBa B Li&SIOM.

OfHMM M3 vacTbix cnyTHUMKOB A npwm ero Banbryc-
HoW fedopmaumn asnaeTca natennodpemopanbHbI CUH-
LpOoM — GoneBble oLyl eHNA, CBA3aHHbIE C yBeNYEHNEM
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Komnpeccun natennodemopanbHOro cyctasa, NPUBOAA-
Wen K CMeLeHnio XPALLEBON TKaHU 1 NepcucTupyoLlen
Jerpajaumm xpAaua Ha CycTaBHbIX MOBEPXHOCTAX, orosne-
HUIO MOBEPXHOCTM KOCTHOWM TKaHu 1 TpaBmaTm3aumnm 6o-
raTovi HePBHbIMU OKOHYaHMAMU HagKOCTHULbI. OX, B OT-
nnymne oT NPUBBIYHON HaM XOAbObI YMeHbLUaeT HarpysKy
Ha natennodemMopasnbHbIi CycTaB W, COOTBETCTBEHHO,
npegoTBpaLlaeT gecTpykuuio xpAwa [17].

Ba>HO MOAYEpPKHYTb, UTO M CaM KOJIEHHbIN CyCTaB,
N OKONOCYCTaBHble MATKME TKaHW GYHKLMOHMPYIOT Kak
elnHoe uenoe Tak, 4To HeapPeKTMBHOCTL natennode-
MoOpasibHOM obnacTu 4yepes yA3BUMOCTb TUbUOdemo-
panbHOro oTAena KOMIEHHOro CycTaBa MOXeT npefpac-
nonaratb K clabocTu ueTbipexrnaBow mMbllLbl 6egpa, uTo
B MTOre HapylwaeT CTabuUNbHOCTb KOJIEHHOro CyCTaBa,
orpaHuyrBaeT 06bemM ABMXKEHUIN B HEM, MEHAET KMHeMa-
TUKY NOXOAKU N HebnaronpmATHO OTpaXkaeTca Ha ApYrux
KpYnHbIX cycTaBax (Ta3o0eApeHHbIN, rONeHOCTOMHbIN)
HUXHEeN KoHeyHocTwn [3].

OTpenbHbI 611aroTBOPHbLIN BKAZ NpU ocTeoapTpute
noboi nokanusaumu, He ucknouyaa A, MOryT BHOCUTb
XOpPOLLO M3BECTHble as3pobHble 3hdeKTbl Pr3nMyecKon
aKTMBHOCTW. A3pOO6HbIe, coBepllaemble C AOCTaTOYHbIM
KONMYeCTBOM KUCOpOAa, Harpysku cnocobCTBYOT nu-
TaHMIO CYCTaBOB N OKOJIOCYCTaBHbIX MATKMX TKaHeNn, a 3a
cyeT yBenMYeHMA NPOAYKUMM SHAOTEHHbIX OMUOUAOB
B FOJIOBHOM MO3re Y/y4llaloT HacTpOeHne 1 MomoraioT
nerye nepeHocnTb 6onesble owyuieHma [18]. CywecTBeH-
HO, UTO NpW COMOCTaBUMbIX obbemax dr3nyeckoln Ha-
rpy3kn OX TpebyeT 6onee 3HaunTenbHoro obecneyeHuns
CO CTOPOHbI CEpALA U Nerkux, NoBbiwaeT a3pobHyto Npo-
N3BOAUTENBHOCTb, @ MOTOMY MOXeT paccmaTpuBaTbCA
Kak 3¢ deKTBHAA MeToAMKa KapAnoTpeHnpoBKM [15, 19].
MNpu 0ANHAKOBOM MHTEHCUBHOCTM BbINMONHEHUA PUsnye-
CKMX Harpy3ok BenmumnHa notpebneHna kucnopopda v va-
CTOoTa Mynbca B npouecce 3aHATUI OX Bbllle B CpaBHEHUN
c xoabbon nuuyom Bnepep [10, 14].

OueBnAHO, UTO K AOMOJIHUTENIbHBIM NpenMyLLecTBam
OX OoTHOCATCA Tak)Ke NponpuoLenTMBHaA U paBHOBEC-
HaA TpeHMpoBKa. HeobbluHOCTb NepemeLleHnsa CrUHOMN
Bnepes B OTCYTCTBUW 3PUTENbHbIX CUTHAJIOB MOKET CMo-
co6CTBOBaTb pPa3BMTUIO pPaBHOBECUA B MPOCTPaAHCTBE
1 6onblue yBePEHHOCTU NPU ABUXKeHWNK [14].

KnuHuyeckue uccnedosaHua npumeHeHua OX npu TA:
ocobeHHocmu Ou3aliHa u oepaHuyeHusa

K HacTosillemy BpeMmeHM HaKomnjeH onpefeneHHbIn
KITMHNYECKNn maTtepuan, packpbiBatowmin noteHumnan OX
B peabunutauyum naymeHToB ¢ MA. Jn3aiiH 60nbWNHCTBA
NnpoBeAeHHbIX MCCNefoBaHUIN 3aKnioyanca B COMOCTaB-
nennn OX, NpUMeHEHHOW B KOMMNJIEKCe C TpaguLMOHHbIM
dur3noTepaneBTUUECKUM NeyeHneM (TennoBble annmvKka-
LK, ynbTpasByK, BaHHbI, JlazepoTepanusa, YpeckoXkHas
3NEKTPOHENPOCTUMYNALMA, MacCax), N N30/IMPOBAHHOIO
dun3noTepaneBTMyeckoro neuveHma [20-27]. K coxane-
Huto, paboT MHOrO NnaHa, K NprumMmepy, conoctaBneHna OX
C apyrummn Brgamu Gu3nYeckmx TPEHMPOBOK COBMECT-
HO C dM3noTepaneBTUYECKNM JIeYeHNEM UK OTAENbHO
OT Hero y nauueHTOB C OCTEOapTPUTOM, HeMHoro [28,
29]. MuHUManbHaa NPOLOMKUTENIbHOCTb CeaHca Xofb-
6bl B 3TMX UCC/iefoBaHMAX cocTaBnAna ot 10 MUHyYT, ne-
puoanYHOCTb — O0O6bIYHO ABa WM TPW pasa B Hepeno,
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ANUTENbHOCTb Kypca BapbupoBana oT 2 Ao 12 Hepenb.
Bo3pacT naumeHTOB, BKNIOYEHHbIX B yKa3aHHble NCCneao-
BaHWA, HaunHanca ot 40 neT, B efMHNYHbIX paboTax, no-
CBALLEHHbIX repraTpuyecknm 6onbHbIM [22], — oT 60 neT.
Mockonbky TA accounmpoBaH ¢ 60neBbIM CUHAPOMOM
N HapyLweHneMm GYyHKL MM CyCcTaBa, OLleHMBanach raBHbIM
06pa3om JMHaMMKa UMEHHO 3TUX MPOABNEHNN.

BnusHue OX Ha 6oneesoli cuHOpom npu A

[maBHOW Npobsiemol NauMeHToB, cTpagdatowmx A, aB-
nATCA apTpanrum. bonb HOCUT MEXaHNYECKNIA XapaKTep,
nokanmsyetcAa obblYHO NO nepefHert U MeananbHOW Mo-
BEPXHOCTM KOJIEHHOrO CyCcTaBa U B TUMNYHbIX CJTy4anx BO3-
HUKaeT Npu xoabbe, nogbeme N 0CoO6eHHO crycke no fecT-
HUUe, AnMTeNbHOM NpebbiBaHMM Ha HOorax. IHTEHCMBHOCTb
6oneln Bo3pacTaeT Npu NPUCOeaNHEHUN BTOPUYHOTO CU-
HOBWTa, CBMAETENBCTBOM KOTOPOTrO ABAAETCA MPUNYXJ10CTb
CyCTaBa U OllylleHNe CKOBAHHOCTU B HeM. MexaHu3mbl
CycTaBHOW 60nM pa3HOO6pa3Hbl 1 CKNaAblBATCA U3 He-
CKOJIbKMX KOMMOHEHTOB. [puHumMnuanbHo, uyto 6onu oby-
CJI0BJIEHbI HEe pa3pyLUeHVeM XPALLEBOW TKaHW, Kak N3BeCT-
HO, NLWWEHHON HepPBHbIX OKOHYaHWI, a COBOKYMHOCTbIO
N3MEHEHUI B XOPOLWIO WHHEPBUPOBAHHOW HAAKOCTHMLE
N cybxoHApanbHOM KOCTU (OCTeocKnepos, ocTeoduTos,
MUKPOTPELLMHDI, MOBbILLEHVE BHYTPUKOCTHOIO AaBMIEHUs),
CMHOBUY (BOCMANUTENbHbIN OTEK), BHYTPU- 1 OKOJTIOCYCTaB-
HbIX MAFKMX TKaHAX (M30bITOYHOE HaTsXKeHMe CBA3OK, Mbl-
LIEYHOE NepeHanpaKeHne, pacTaXXeHne Kancynbl CyCTaBa,
yMeHbLLEHe BblpaboTKN CHOBMANbHOW Xngkoctu). Ocna-
6neHne 60neBbIX OLWYLLEHNU Nog BAnAHMEM OX oTMeyeHo
B OONbLUMHCTBE NPOBEAEHHbIX NCCefoBaHnin [20-23, 25—
27]. lna oueHKM BblpaXKeHHOCTM 6ONEBbLIX OLLYLLEHNIA Yalle
BCEro 1CMOb30BaNCh OOLLENPUHATBLIN B UCCNIEA0BaHUAX
nogo6Horo poga unaekc WOMAC (Western Ontario and
McMaster Universities osteoarthritis Index) n umcnosyio
wKany oueHkn 6onm (Numeric rating Scale for pain, NRS).
MonyuyeHHble pe3ynbTaTbl Aany OCHOBAHWE YTBEPXAATb,
yTO NevyebHO-peabuNnTaLMOHHbIE MPOrpPammbl, BKIOYatO-
Lme, HapAdy C KOMMIEKCOM NepeymnciieHHbIX Bbllle Gpu3sno-
TepaneBTUYeCKMX Npoueayp, ewe n OX, oTnndatotcsa 6onee
BbICOKOW 3G PEKTUBHOCTDIO.

B ogHOM 13 HEMHOFOUYMCNIEHHbIX MeTaaHann3oB, 0606-
WMBLWNX pe3ynbTaTbl UCCIeoBaHUIA MO Npobneme BAUSA-
H1A OX Ha »*kanobbl (rMaBHbIM 06pa3om, 6ONEBON CUHAPOM),
MbILLIEYHYIO CUTY U pa3HOObOpa3sHble NapameTpbl MOXOAKM
y ML, C HapylweHnAaMn paBHoBecua [30], B uncne npoumx
BOLWMO cemMb paboT [20-25, 28], oLeHMBABLUMX AUHAMUKY
6onesoro cnHgpoma y 202 nauymeHToB ¢ lA. YMeHbLUeHMe
WHTEHCMBHOCTI GONEBbIX OLLYLEHUA Y NaLUeHTOB, 3aHU-
Matowwmxca OX, BKIIOYEHHOW B AOMOIHEHMWE K YKa3aHHOMY
Bbile $M3MoTEPANEBTUYECKOMY JleyeHUto, O6bl1Io oTMeye-
HO BO BCEX KNMHMUYECKUX NCCNEAOBaHUAX; B OONbLUINHCTBE
M3 HUX [21-25] apdeKT oKaszanca CTaTUCTMUYECKM 3Hauu-
MbIM. BennumHa ctatuctnyeckoro addekTa, paccumtaHHan
Nno CTaHAapPTU30BaHHOW cpefHeln pa3HocTu (standardised
mean difference, SMD), coctaBuna —0,87 (95%-i1 noBepu-
TenbHbI nHTepBan [95% AW] ot —1,14 po —0,60).

BnuaHue OX Ha ¢pyHKyUIO KOJIeHHO20 cycmaea u cujy
yemeolpexanaeol mbiwybl 6edpa npu r'A

C ocnabneHmem 601eBOro cMHAPOMa U NHON Brome-
XaHWKOW ABMXEHNA B KONIEHHbIX CyCTaBax B MpoLiecce 3a-
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HATN OX TECHO CBA3aHO M ynyylleHne Nx GyHKLMOHaNb-
HbIX BO3MOXKHOCTel. Hopmannsauma ctepeotmnna cokpa-
WweHna Mbliwy 6egpa (B nepByto oyepenb KBagpuuenca)
B BMAe YMeHbLUEHNA MOMEHTA ABUXEHNA K cpegHen nn-
HUKM TeNa B KoNeHe obecneyrBaeT ralleHne HanpaKeHns
1 N30bITOYHOW Harpy3KM Ha MefnanbHYI0 YaCTb KONEHHO-
ro cycrasa [31, 32].

OnHamnka ¢ YHKLMOHANbHbIX CYCTaBHbIX Hapylle-
HUI npu A nog BnuAHMeM Kypca 3aHATun OX oueHunBa-
nlacb B BOCbMW PaHAOMM3NPOBAHHbIX KAMHUYECKMUX UC-
CleJOBaHMSAX, BKIIOUYMBLUMX HabnogeHna Bcero 3a 242
yyacTHukamn [20-23, 25, 27-29]. YNOMAHYTbIN Bbie
MeTaaHanu3 [30] no3BonAeT roBOpUTb O TOM, YTO AOMNON-
HUTenbHOe BKAoYeHne OX B nmporpammy MpPOBOAMMOM
peabunutaumm naunmeHToB ¢ MA oKa3ano CTaTUCTUYECKN
3HAYMMbIN PPEKT MO YMEHDbLUEHUIO CTEMEHU TAXKECTU
HapyweHna GYHKLUM KONEHHbIX CYCTaBOB (CTaHO4apTU30-
BaHHaA cpefHAAa pa3HocTb —1,19; 95% pgoBepuTenbHbIN
nHTepBan ot —1,84 go —0,55).

Cnepgyer elle pa3 OTMETUTb, YTO Kak yMeHbLUeHne 60-
nen B KOJIEHHbIX CyCTaBax, Tak W ynyuleHune QyHKLMO-
HaNbHbIX BO3MOXXHOCTEN NaLieHTOB BO MHOTOM 00yCnoB-
NEHO YBeIMYEHVEM CUJIbl YETBIPEXTNIABOW MbiLLbl 6eapa.
B Tpex nccneposaHusax ¢ yyactmem 80 naumneHTos ¢ A [20,
21, 24] 6bI10 NpoaHanu3npoBaHbl BavAHWe OX Ha cuny
1 BbIHOC/IMBOCTb 3TOM Mbiwybl. CTaTUCTUUYECKU 3HAUMMOEe
yBeNMyYeHne cuibl KBagpuuenca, oTMeYeHHOe B yKa3aH-
HbIX MCCefoBaHUAX (CTaHAAPTU30BaHHAA CpefHAA pas-
HocTb 1,22; 95% W o1 0,73 po 1,70) [30], MOXET CNyXnUTb
OOMOJNTHUTENbHbBIM BECKMM apryMeHTOM B MOJIb3y BKlOYe-
HuA OX B peabunutaunoHHblie nporpammsl npu FA.

OTpenbHol npobnemoli nauneHTos ¢ A, BO MHOrom
CBA3aHHON C OONEeBbIMM OLYLEHUAMM, YMEHbLUEHNnEeM
MbILLIEYHOW CWbl Y HeCcTabWunbHOCTbIO KONEHHOro Cy-
CTaBa, ABMAETCA HapylleHne CTaTUYeCcKoW YCTOMYMBO-
CTV 1 nponpuouenynn, nosbilatolee pUCK MageHun.
MNocnenHee 06CTOATENBCTBO OCOOEHHO aKTyanbHO A
NOXWUMbIX, Y KOTOPbIX NageHUA BbICTyMalT OCHOBHOM
NPUYNHOM GbITOBOrO 1 06LEero TpaBMaT3Ma U BbIXOAAT
Ha NepBoOe MeCTO Cpean NPUYNH CMEPTHOCTM OT NOBPEX-
AeHuni. B oTaenbHbIx paboTax, K CoXKaNneHunto, orpaHnYeH-
HbIX MO YMCY YYaCTHUKOB, MOKa3aHo, 4To 3aHATUA OX
B AOMOJIHEHUU K TPAAWLMNOHHOMY JIEYEHUIO CMOCOOGHbI
3HAUMTENbHO YAyYlWNTb NOKa3aTenu cTaTUYeCcKoW CTa-
6UNbHOCTU M Nponpuouenunn (garMHa 1 Nnowaab pac-
KaunBaHWsA, CpefHAA oWmnbKa TpaeKTopuun) y NaLMeHToB,
cTpagatowmx A [14, 33].
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Bnusanue OX Ha kKayecmeo >KU3Hu
nayueHmos clA

Bbonb B KONeHHOM cycTaBe 1 HapylleHune Gr3nyeckon
aKTUBHOCTU — Hambonee 3HauMmble $akTopbl, OTpULa-
TENbHO BAMUAIOLME HA KAayecTBO »KM3HM NaumeHToB c A.
YMeHblUEeHNE WUHTEHCUBHOCTU 6oMe 1 NoBbllleHMe Mo-
BCEHEBHOM aKTMBHOCTW 6naronpuAaTHO CKa3blBaeTcA
Ha CcamoollyuleHUn — CYyObeKTUBHOM npeacTaBieHnn
yenoBeka 0 cBoeM 3g0poBbe [5, 34]. KauecTBO X13HK Na-
umenToB ¢ A B npouecce 3aHATMN OX noaBeprnoco fe-
TaNbHOMY aHanu3y B ABYX KIMHUYECKMX NCCNefoBaHUAX
N MPOAEMOHCTPUPOBANO 3aMETHYI0 TeHAEHLUMIO K ynyu-
WEHNIO MO Mepe MOCTEMEHHOr0 CHUXeHUA 60neBbixX
OLWyLeHNA 1 ynyyweHna GYHKUMM KOMEHHbIX CyCTaBOB
[20, 28].

3AKJTIIOYMEHUE

Pe3ynbraTbl NpoBefeHHbIX K HacToALEeMY BPeMeHU
KNVHUYECKMX WCCnefoBaHUM W [aHHble MeTaaHanu-
3a [30] cBmpeTtenbcTBYOT O TOM, yTo OX, BKMIOYEHHaA
B KOMMJIEKC peabunutaunoHHbIX Meponpuatui npm A,
nossonaet 6onee 3¢pPeKTUBHO CNpaBUTLCA C 6oeBbIM
CMHAPOMOM, YNYULWNTb GYHKLMOHaIbHble BO3MOXXHOCTY
N CTaTN4YecKyto cTabunbHOCTb MaLUeHTa, NOBbICUTb Mbl-
LWEYHYI0 aKTUBHOCTb U YBENINUNTb CUNY YeTblpexriaBon
MbiWwUbl 6eapa. bonbwWWMHCTBO wccnepgoBaTenen no-
NOXUTENbHO OLleHMBaeT BO3MOXHOCTU MeToamkm OX
npv NaTofIorMmn CycTaBOB U cYMTaeT 0OOCHOBaHHbIM ee
BKloueHne OX B cyljecTByoLMe NPOrpaMmbl peabunu-
Tayuu naymeHTos ¢ FA. OgHaKo HeJ0CTaTOUYHO BbICOKOE
KauecTBO YMOMAHYTbIX WCCNEfOBaHWA N OTHOCUTENb-
HO Hebonbloe KONMYECTBO YYaCTHUKOB, BKJIIOUYEHHbIX
B HMX, MOKa He MO3BONAKT B JO/IKHON Mepe OLeHUTb
neyebHbIn noteHuman OX. LlenecoobpasHocTb npume-
HeHna OX B Lenax neyeHna n peabunmTtaymy nayMeHToB
c TA, paBHO Kak U MeToAMYecKue acnekTbl 3TOro npwu-
MeHeHMA (onTuManbHaa MPOAOCIIKUTENIbHOCTb CeaHca,
ONNTENbHOCTb Kypca, pauvoHanbHble KOMOUHaumn ne-
YyeOHbIX MePONPUATUN U T. A.), 6€3yCNIOBHO, HyXaatoTCA
B AaNbHelweM n3yyeHun. B HacTosAwee BpeMa NpoBo-
ANTCA PALQ KNMHUYECKUX uccnegosanui [7, 35], pesynb-
TaTbl KOTOPbIX, BO3MOXHO, pacWMpPAT HalK NpencTaB-
NeHNA 0 BO3MOXKHOCTAX Mcrnonb3oBaHua OX B BOCCTaHO-
BUTENbHON MeAULMHE 1 BOOPY»KaT MeAULMHCKY10 06Le-
CTBEHHOCTb JOMOJIHNTENIbHBIMU apryMeHTamu B Nosb3y
npvMeHeHUsa 3Toro metopa GU3NYECKOW aKTUBHOCTU
npwu lA.
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MpepcTaBneHns o KNMHUKE, AUArHOCTUKE U KOMMJIEKCHOM JlieYeHUuU
NAAHTAPHOro pacumMmTa: 0630p NUTEpPATYpPbI
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PEDEPAT

BBEJEHUE. OgHoll 13 npobnem B COBPeMEHHO Nofosorin ABnaeTca nnaHtapHblii dacuunt (MO). CornacHo faHHbIM Aemorpaduyec-
KUX nccnefoBaHuii, bonee 2 MiH nayneHToB exkerogHo neyvart M@ B CLUA, y kaxzoro 10-ro yenoBeka nAToyHas 605b pa3BrBaeTcs B Te-
YeHuie Xn3Hu, a 1 % BU3MTOB K Bpayam-opToneAam CBf3aH ¢ NATouHoM 6onbio. MO BcTpeyaetcs nprmMepHo y 10 % HaceneHus B LENOM,
npuyem 83 % 3TUX MNALMEHTOB — aKTMBHble paboTaloLme B3pocsible B BO3pacTe oT 25 0 65 neT. Boicokas pacnpoctpaHeHHOCTb MO
B MONYALUN AUKTYET HE0OXOAMMOCTb NMOVCKa 1 Pa3paboTKM HOBbIX 1 3G HEKTUBHBIX METOAOB €ro Pacno3HaBaHWSA 1 NIeYeHus.

LLEJ1Ib. O6061WuTb flaHHbIe IMTEPATYPbl O MEXaHM3MaX Pa3BUTUSA MIAHTAPHOrO dacUmMnTa, MeToAaX ANArHOCTUKN U NTEYEHN .
MATEPUAJIbl U METO[bI. B 6a3ax gaHHbIx PubMed, Scopus v anekTpoHHo HayuHol 6rbnnoteke eLIBRARY npoBeseH nounck craten
C CMOMb30BAHNEM KITOUEBbIX CJIOB: «MAHTAPHBIN dacUMmnT», «MNAHTAPHbIN Ppacumo3y», «<heel painy, «heel spur». MybuHa novcka —
10 net. OTo6paHo 40 NybnMKaumii, KacaloWmxXcs ANarHOCTUKY 1 edeHns MNO.

PE3YJIbTATbl U OBCYXKAEHUE. EoneBoii cMHAPOM B 06/1aCTV MATOYHOWN KOCTW — rflaBHasA MpuUYMHa obpalleHns 3a MeaULIMHCKON
nomoLybio nayueHTos ¢ MO. DopmupoBaHre 0cTeoGUTOB B 3TOW 06N1ACTH, MO MHEHWIO aBTOPOB, ABMAETCA Pe3ybTaTOM acenTUYECKOro
BOCMaNeHUst MecTa NPUKPENIeHUs niaaHTapHoM ¢pacLumn ¢ peakTBHbIM OCTeOONacTUYECKM NpoLeccom. Pag aBTopoB nonaraet, 4to
BOCManeHne Urpaet 6onbluyto posib B pOPMUPOBAHNM MATOYHON LLMOPbI, APYTUe CYMTAIOT, YTO OHO BTOPUYHO MO OTHOLLEHNIO K XPOHM-
YeCcKou TpaBMaTM3aUmm niaHTapHom dpacumu. B HacToswee Bpems UCMOSb3y0T HECKONbKO NOAXOAO0B K neyeHuio [): KoHcepBaTVBHOE
1 XMpypruyeckoe nevyeHue. KoHcepBaTUBHOE NleYeHne NPeACcTaBeHo PasnMyHbIMU METOAAMUN MaHyalbHOW Tepanuu, prsnotepannu,
a Takxe neyebHo Gr3KynbTypbl. K XUpypruyeckum metofiam crneflyeT OTHECTU PasfMyHble BapuaHTbl pe3eKkuuy KOCTHOTO BblIpOCTa
NATOYHOW 06N1ACTV 1 Apyrrie BMeLlaTeNbCTBa.

BbIBOAbI. [1ns neueHus MO Tpebyetcs MynsTUANCLMITIMHAPHDBINA NOAXOA K IEYEHNI0, MOCKObKY H OAVH METO[, JIeUEHUS He ABNAETCSA
yHVBepcanbHbIM. KoHcepBaTBHOE neyeHre naumeHToB ¢ M® gomKHO 6biTb KOMMIEKCHBIM 1 BKIIOYaTb Pa3finyHble METObl MaHyaslb-
HoW Tepanuu, pr3noTepanmnu, a Takxe nevebHor Gr3KyNbTypbl. B CBA3M ¢ BbICOKOW pacnpocTpaHeHHocTbio O B nonynaunv BBefeHne
HOBbIX METOAUK JIEYEHNS, a TaKXKe pa3paboTKa 1 MCMONb30BaHUE eAUHON TAKTUKM NTeYeHs NaLNEHTOB MOTYT CYLLECTBEHHO YNyYLlnTb
pe3ynbTaTtbl eYeHUA 1 NOBbICUTb KAaueCTBO XM3HU nauneHToB. Cpeam Npounx XMpypruyecknx MeTofoB UCMOob3oBaHMe paarnoyac-
TOTHOW feHepBaumu (abnAuMM) OKa3biBAaeT MNONOXKUTENbHDBIV 3GdEKT Y NaUneHToB ¢ pedpakTepHbIM K KOHCepBaTMBHOW Tepanuu MO,
a TakXe ABNAETCA HauMeHee UHBA3UBHbIM CPefM XMPYPrnyeckmnx MeTOA0B.

KJTHOYEBDIE CJTOBA: nstouHas wnopa, naaHTapHblit pacLmuT, inaHTapHbii GacLmos.
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Views about the Clinical, Diagnostic
and Comprehensive Treatment
of Plantar Fasciitis: a Review
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Saint-Petersburg State Research Institute of Phthisiopulmonology of the Ministry of Healthcare of the Russian Federation,
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ABSTRACT

INTRODUCTION. One of the problems in modern podiatry is plantar fasciitis. According to population studies, more than two million
patients are treated for plantar fasciitis each year in the United States, 1 in 10 people will develop heel pain during their lifetime, and
1 % of visits to podiatrists are related to heel pain. Plantar fasciitis occurs in approximately 10 % of the general population, with 83 %
of these patients being active working adults between the ages of 25 and 65. The high prevalence of plantar fasciitis in the population
necessitates the search and development of new and effective methods for its recognition and treatment.

AIM. Generalization of literature data on the mechanisms of development of plantar fasciitis, methods of diagnosis and treatment.
MATERIALS AND METHODS. The databases PubMed, Scopus and the electronic scientific library eLIBRARY were searched for articles
using the keywords: “plantar fasciitis’, “plantar fasciosis’, “heel pain’, “heel spur”. Search depth — 10 years. Publications related to the
diagnosis and treatment of PF were selected. During the study, 40 publications were selected, the content of which, to one degree or
another, corresponded to the purpose of this study.

RESULTS AND DISCUSSION. Pain syndrome in the area of the heel bone is the main reason for seeking medical care in patients
with plantar fasciitis. Currently, there are several approaches to the treatment of plantar fasciitis: conservative and surgical treatment.
Conservative treatment is represented by methods of manual therapy, physical therapy, and physical therapy. Surgical methods include
various variants of resection of the bony outgrowth of the calcaneal region and other interventions.

CONCLUSION. Treatment of plantar fasciitis requires a multidisciplinary approach to treatment, as no single treatment method is
universal. Conservative treatment of patients with plantar fasciitis should be comprehensive. Due to the high prevalence of plantar
fasciitis in the population, the introduction of new treatment techniques and the development and use of a unified patient management
tactic can improve patient outcomes and quality of life. Among other surgical methods, the use of RFD has a positive effect in patients
with PF refractory to conservative therapy and is the least invasive method among surgical methods.
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BBEAEHUE

Crona ABnAeTCA CNOXHbIM QYHKLMOHANbHbIM CermeH-
TOM CKerneTa 1 OTHOCUTCA K Hambosnee Harpy»xaeMbiM oTae-
nam OnMopHO-ABUraTenbHoro annapata. OgHon ns npobnem
B COBPEMEHHO MNOJ0NIOrK ABAAETCA NMaHTapPHbIN dpacLm-
ut (MNO), koTopbin B 90 % cnyyaeB pa3BuBaeTca Ha GoHe
nnockoctonuaA. lMpyv KOMOMHMPOBAHHOM MIOCKOCTOMWN
N3MeHAEeTCA pacnpefeneHne Harpysku (Banbrmsauma ns-
TOYHOW KOCTM) C NepepacTaKeHneM MnaHTapHom dacuuu,
yTo BNieYyeT 3a OO0l pa3BUTUE AaCENTUYECKOTO BOCMNaIeHUsA
B 0651aCTN NPUKPENeHNA NaHTapHON Gacumnm K NATOYHON
KOCTW, @ TaK»Ke MOBEPXHOCTHOTO C/I0A KOCTHOW TKaHW noj
Hen [1]. MO HaxopuTCA Ha BTOPOM MecTe Mo pacnpocTpa-
HEHHOCTV Cpeaun NpuyKH 60sIeBOro CMHAPOMa B 0bnactu
CTOMbI MOC/E NOBPEXAEHNI Kancy/IbHO-CBA30YHOrO anmna-
paTa ronieHocTonHoro cycrasa [2]. CornacHo faHHbIM Je-
Morpaduuecknx nccnepoBaHnin, 6onee 2 MH NaUMEHTOB
exxerogHo neyvat MO 8 CLLUA [3], y Kaxxgoro 10-ro naymeHTa
601eBOV CMHAPOM B MATOYHOWM 0b6nacTV pa3BMBaEeTCA Mo-

Received: 23.01.2024
Accepted: 27.03.2024
Published: 15.04.2024

CTeneHHo, B TeueHue Xun3Hu [4], a 1 % BN3NTOB K Bpayam —
TpaBMaTosIoraMm-opTonefam cBA3aH ¢ NATOYHOM 6onbio [5].
MN® BcTpeyaeTca npumepHo y 10 % HaceneHWsA B LIENIOM,
npuyem 83 % 3TUX NaLMEHTOB — aKTMBHble paboTatoLyme
B3pocC/ble B BO3pacTe OT 25 oo 65 net [6].

Yactota BcTpeyaemocTn MO Konebnetca ot 22 fo 28,6
% B nonynAummn B Bo3pacTte 25-45 neT [7]. Bbicokasa pacnpo-
cTpaHeHHOCTb MO B nonynAauumn AUKTYeT HeoOXOAMMOCTb
nowncka 1 paspaboTKn HOBbIX U 3GPEKTNBHbBIX METOAOB ero
pacrno3HaBaHWA U NeveHuns.

LENb

0606LeHNe JaHHbIX TUTePaTypbl O MeXaHW3Max pPas-
BUTWA MJIaHTapHOro ¢acummta, MeToAax AMarHOCTUKU
1 nieyeHus.

MATEPWUANbI U METObl

B 6a3ax gaHHbIx PubMed, Scopus n anekTpoHHOI Ha-
yuyHon 6mbnuoteke eLIBRARY npoBegeH nmouck cTaten
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C MCNONb30BaHVEM KIIOUEBbIX CJIOB: «MiaHTapHbI pac-
LMNT», <MIaHTapPHbIN d)aCLI,I/Io3», «MATOYHaA Wnopa», «heel
pain», <heel spur». My6uHa noncka — 10 net. OTo6paHbI
nybnukaumm, Kacarowmecs UarHOCTUKN 1 nedeHus MO.
B xone vccneposaHus otobpaHo 40 ny6nunkauuin, copep-
aHue KOTOPbIX B TOW WU UHOW Mepe COOTBETCTBOBAIO
Lenv HaCTOALWEro NCCNef0BaHMA.

PE3YJNIbTATbl U OBCYXXAEHUE

boneBon cnmHapom B 06nMacT MATOYHOW KOCTU —
rmaBHaA npuuyMHa obpalleHna 3a MeAULMHCKON Mo-
Molbto naymeHToB ¢ MNO. opmupoBaHme octeodmTOB
B 3TOM 0611acTuK, MO MHEHUIO aBTOPOB, ABNAETCA pe3yib-
TaTOM acenTMYecKoro BOCMNaneHua MecTa Nnpukpenne-
HUA NNaHTapHONM dacumm C NocneayLWM peakTUBHbIM
ocTteobnacTnyeckmm npoueccom [8]. bonesol cnHapom
COMpOBOXAaeT NauuneHTa B Nepuog TpyaoBOW feATesb-
HOCTW, UTO NPUBOAUT K 3HAUNTENbHOMY CHUXKEHUIO Ka-
yecTBa XM3HU 3aboneBLumnX. Ponb XpoHMYecKon TpaBma-
TM3aummn nnaHTapHon dacumm fo cmx nop obcyxpaerca
nccnepgoBaTenaAmmn B 06nacTy TpaBMaToONoOrnmn 1 opTone-
anu [9].

Pap aBTOpOB nonaraet, YTo BOCMNaneHne urpaeT nep-
BOCTEMNEHHY poJib B $OPMUPOBAHUN MATOYHOW LIMO-
pbl, Apyrve CYnTaoT, YUTO OHO BTOPMYHO MO OTHOLUEHUIO
K XPOHMYECKOW TpaBMaTu3auumu MnaHTapHomn dacumn.
Bbino BbickazaHO MpeAnosioxKeHne, YTo NpoLecc acenTu-
yeckoro BoCMnasieHnsa NHoraa NPMBOANUT K JIOKanM30BaH-
HoW nponudepaunn KNeTok B6IM3N NnaHTapHoOn dacuumu,
OAHaKO MATOYHbIN ocTeodpuT He Popmupyetca. AHanm3
JaHHbIX MAarHUTHO-pe3oHaHCcHOM Tomorpadum (MPT) Ko-
CTell CTOMbl BbIABUJI BOCNANNTENbHbIE N3MEHEH A TONIbKO
B 8 % cnyuyaeB, rMCTONOMMYECKUIN aHanm3 Kak TPYMHbIX,
TakK M XUpypruyeckux ob6pasLoB KOCTHOW TKaHW NATOY-
HOM 06nacTn He BblABMI HUKAKMNX JOKa3aTeNbCTB BOCMa-
nuTenbHoro npouecca [10].

Pap aBTOpoB cBA3bIBaeT popmuposaHue MNP c nposo-
unpyowmummn daktopamm, KoTopble CMOCO6CTBYIOT pas-
BUTUIO 3TOro 3aboneBaHuA: GromexaHnyeckasa ANCOYHK-
LuA, MexaHnuyeckas neperpyska, YypesmepHaa npoHayusa
CTOMbI, CHUXXEHUE TbIJIbHOTO CrnbaHna roneHoCTONHOro
cyctaBa unm Tpasmsbl [11, 12].

CornacHo CTaTUCTMYeCKUM AaHHbIM, MO B 601bLUMH-
CTBEe C/lyYaeB BO3HUKAET Y JIML, >KEHCKOTO Nosa, Tak Kak
OHM YacTo NpPeanoUYnTaloT «HepPaLMOHaNbHYO» (C Y3KUM
HOCKOM, Ha BbICOKOM Kabnyke) oOyBb BBUAY ee KpacoTbl
[13].

HAuazHocmuka

YcTaHOBNEHME [uarHo3a «MjaHTapHbIN - pacymunT»
He BbI3blBaeT CNOXKHOCTEN, OfHaKo npoBeaeHve ANd-
depeHUManbHOM ANArHOCTUKM ABNAETCA 0b6A3aTeNbHbIM
3TanoMm KIUHUKO-AMArHOCTUYECKNX Meponpuatuin. Uc-
Nosib3ylTCcA TPajWLMOHHbIe OpTOMeauyeckme MeToabl
nccnefoBaHnA: KNMHNYECKUIA OCMOTP, NyyeBas fmarHoC-
TUKa, YNbTPa3BYKOBOE CKaHMpPOBaHWEe, MarHUTHO-pe3o-
HaHCHbIN MeTog. Mpn ocmoTpe y 6ONbLINHCTBA NaLMeH-
TOB onpefenaeTca ycuneHne 601eBoro cuHapoma npwu
nanbnayuy LeHTPanbHOW M MefuanbHOM 4acTh Nopo-
LUBEHHOW NOBEPXHOCTN NATOYHON 0bnacTu, B MecTe Npu-
KpenneHusa nnaHTapHom gacumm K NATOYHOM KoCTu [14].
BoneBoi cMHAPOM MOXeT ycunmBaTbCca Ha poHe pacTa-
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KeHnA nnaHTapHon dacuum nytem pasrmbaHmua nepBoro
nanbla CToMbl, BMECTe C TeM PAL aBTOPOB 0OOCHOBAHHO
nonaraet, 4to oT 10 o 63 % nogen C NATOYHOW WNOPON
He nmetoT 601eBOro CMHAPOMA.

CBA3b MeXAay Hanmumem octeopumTa NATOYHOWN KOCTU
1 601€eBbIM CUHAPOMOM B MATOYHOWN 0bnacTu Gbina nog-
TBEPXKAEHA C MOMOLLbIO MPOBEAEHUA HECKONbKUX MeTa-
aHanu3oB. Tem He MeHee cyLlecTBYeT KaTteropusa nopen
€ 6€CCUMNTOMHBIMM NATOUYHbIMU ocTeoduTamu. PakTopbl,
KOTOpble MOryT 6blTb BaXKHbl NPV ONpeaeneHnm Toro, Bbl-
30BET NI «MATOYHAA Wnopa» 60sb B NATOYHON 06nacTy,
BKJ/IIOYAIOT pasmep ocTeoduTa, Hanmume KOMMpeccum
HEPBHbIX CTPYKTYP, BOCMANUTENbHbIA NpoLecc, aHoMa-
NIAIO XKMPOBBIX MoZyLeyek Un Ux JereHepauunio, a Takxe
npodeccrmoHanbHytlo cpepy 4yenoseKka. Pag gpyrux no-
TEHUMaNbHbIX NPUYMH 60N B 061aCTN NATOYHON KOCTU
3aHMMaeT BUAHOE MeCTO B 3TUOJSIOTY MATOYHON LWNOPbI,
BKJIt0Yas pa3pbliBbl NogoLwseHHoN dacymu, NO n nepeno-
Mbl MSITOYHOW KOCTW.

Mpwn peHTreHorpadnn NATOYHON KOCTY onpeaenaeTcs
3K30CTO3 B 06/1aCTN laTepasbHOro UAN MeananbHOro oT-
pocTKa nAaToyHoro 6yrpa, npu 3ToM octeodputbl Gopmu-
pYylOTCA B CTOPOHY NOJOLWBEHHOW NOBEPXHOCTN CTOMbI.

CneflyeT OTMeTUTb, YTO 4YacTO 3K30CTO3 MNATOYHOM
KOCTU MOXET He Bbl3blBaTb 60NEBOro CUHApPOMa 1 ObiTb
CNyYanHOM «HaXO4KOM», MO3TOMY OCTeOdUT MOXKeT ObITb
eUHCTBEHHbIM GaKTOPOM, Bbi3blBaloWMM 60NEBO CUH-
apom [15].

B nccneposanum Osborne H.R. et al. oTmeyeHo, uTo
TONWMHa NOAOLWBEHHON dpacunm, aHOMaNNa XUPOBOW
nopyleykn, obGHapyXeHHble npu peHTreHorpaduu,
MMEeIT YYBCTBUTENBHOCTb 85 % 1 cneundpunyHocTb 95
% pna guarHoctukn MO [16]. B HacToAwee Bpema 06-
30pHaA peHTreHorpadmua KocTel CToMnbl AAaeT BO3MOX-
HOCTb BM3Yyann3npoBaTb TOJWMHY NMOAOLBEHHOrO ano-
HeBpo3a (4 MM 1 Gonee), YUTO MOXKET B 3HAUMTENIbHOM
Mepe ob6nerynTb NOCTAaHOBKY AuarHosa. lNpu ynbTpa-
3BYKOBOM WCC/Ie0OBaHNMN OnpenenAlnTca yyacTKu ru-
NO3XOFeHHOCTU TOJNIWMHON > 4 MM, XUOAKOCTb BO6M3N
XUPOBOWM TKaHW, KanbuMPuKaumsa yyaCTKOB MIaHTap-
Hol dacumm B6AU3K K NATOYHOMY Oyrpy, runeptpodusa
XUPOBOWM MATOYHOW NOAYLWKU 3a cyeT oTeka. Mpu MO
C aTUMUYHOWN KINHWYECKOW KapTUHOM MOKa3aHO Bbl-
nonHeHvie MPT (yTonuweHne nogowseHHoM dacymu, ne-
pudacumnanbHbIin N UHTPadacuManbHbIA NaTTepH oTeka
Ha T2-B3BeLEHHbIX N3006paxeHUAx, MHTpadacymanbHoe
ycuneHue T1-B3BELWEHHOrO CUMHafMa M OrpaHMYEeHHbIN
naTTepH OTeKa KOCTHOrO MO3ra Ha MATOYHOW OGyrpuc-
TOCTW).

JleyeHue

B HacToAWee BpemsA UCNONb3YIOT HECKOJIbKO MOAXO0-
[0B K NieyeHuto npu MNd: KoHcepBaTNBHOE N XUpypruye-
cKoe neveHue. K xupypruyeckomy neuyeHuio npuberator
yawe Bcero npu Hes3dEKTUBHOCTN KOHCEPBATMBHbIX
MeToA0B. Hexupypruyeckoe neyeHue, no cyTu, Bo3gen-
CTBYeT Ha cliefylolne 3BeHbA NaToreHesa: CHUXeHue
Harpysku Ha MATOYHbIA Oyrop, NMKBMAauuA BoOCManu-
TeNbHbIX U3MEHEHWI, NPaBUIbHOE pacnpefeneHne Ha-
rpy3Km no ctone, npeKkpaleHne 60neBon nMnynbcauum
OT HEepBHbIX OKOHYAHWUI NATOYHOW obnactn. K cospe-
MEHHbIM KOHCEPBATMBHbIM METOAMKAM OTHOCAT: MOCTO-
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AHHOE HOLWEHNe UVHAUBUAYaNbHbIX oOpTonegnyecKknx
cTenek, npu 3Tom Hanbonee 3dpdeKTUBHbI B neveHun Mo
WHANBMAYaNIbHO W3rOTOBJIEHHbIE CTENbKW C CYMNMUHATO-
POM, TaK Kak C MOMOLL b0 opToneanYeCcKnx CTenek Mox-
HO #o6UTbCA NepepacnpefeneHna Harpysky no crone
[17]. OpgHako psALOM aBTOPOB YCTAHOBNEHO OTCYTCTBUE
N3MEHeHUN B pacrnpefeneHnn Harpyskm no crone npwu
NCNONb30BaHUN  VHAUBUAYaANbHbIX  OPTOMEeAMNYECKmX
CTenek C Ucnonb3oBaHMem 6baponogomeTpa — npubopa,
KOTOPbIN CUYMTbIBAET BCIO Heobxoaumyt MHOpPMaLnio
O BblCOTe CBOJA CTOMbl, 30Ha/IbHOM AaBfiEHUM C MOMO-
Wblo CneumanbHbiX CEHCOPHbIX Aatumkos [18]. Mpume-
HEHMEe HeCTEPOUAHbIX MPOTUBOBOCMANIUTENbHbBIX Ma3el,
renen, TabnetTmpoBaHHbIX GOpPM NpenapaToB yMeHbLIaeT
60neBon CMHAPOM Ha HenpogoKuTenbHoe Bpemsa [19].
B oToenbHbIX cnyyaax MCNoNb3yloT UHBEKLUM CTepOUA-
HbIX MpenapaToB B 06nacTb octeoduta. Cnegyet ynoms-
HYTb, YTO NPU 3TOM MHBEKL A KOPTUKOCTEPOUAOB HE AB-
nAaeTcA caMbim 6e30MacHbIM METOAOM, Tak KaK B ntepa-
Type BCTPeYaloTCA faHHble O CilyYasx paspbiBa NiaHTap-
Hol pacumn B xoae nevyenua N c nprMeHeHEM 3TOrO
MeTOZa, a TakKe aTpodun KNPOBOWM TKaHU, UrpaloLen
60/bLUYI0 POSib B CMATYEHUMN «MATOYHOrO yaapa» B Uu-
Kne wara [20].

Ob6orauieHHasa TpomboumnTamn nnasma (PRP) — 370
ayTOJIOTMYHbIA NpenapaT KPOBU, KOTOPbIA CTan nony-
NAPHbIM METOAOM JleyeHUA B BUAY BAWAHWUA Ha Npo-
Leccbl 3aXUBNEHUA U pereHepauumn NOBPEXKAEHHbIX
TKaHeW opraHu3ma, NPUMeHSAEMbI NPU NeYeHumn pas-
NNYHbIX 3a60/1eBaHNII ONOPHO-ABUTraTENbHOTO annapa-
Ta, Bkmoyas NO [21, 22]. WccnepoBaHusa nokasanu, 4yTo
PRP 6e3onaceH n apdpeKTnBeH Npmn NeyeHnmn CToNKoro
MN®, pemoHCTpMpyAa CBOe NPEBOCXOACTBO MO CpaBHe-
HUIo ¢ nnaye6o [23, 24]. OgHaKO NMeKTCA OrpaHNYeH-
Hble JaHHble, nogTBepxpatowme s3dppekTnsHoctb PRP
No CpaBHEHUIO C APYTMMU KOHCEPBATUBHBIMU MeToha-
MW nevyeHusa [25].

QOun3noTepaneBTMUYECKOE JleYeHNe ABNAETCA OCHOB-
HbIM B npouecce neyeHus MNO. K ogHomy 13 B1goB ¢pusu-
oTepaneBTUYECKUX BO3AENCTBUN OTHOCAT NMpUMeEHEHne
anekTpodopesa xnopa, KOTOPbIA Mnokasan >PppeKkTus-
HOCTb B uccnepgoBaHuax Gunatoson E.B. [26].

Opyrum Brgom ¢msnotepanumn ABNAETCA NlasepoTe-
panuAa. CyTb MeTofa OCHOBaHa Ha NpuHyMnax GoToxu-
MWW, KOTOPasA WCMOJNb3yeT AUCKPETHYI ANIVHY BOJIHbI
cBeTa ANA UHUUMMPOBaHMA Kackafa nepefayn CUrHa-
na nytem ctumynauum 6enka, cnocobHoro noraowartb
CBETOBYIO SHEPTIUIO, TaKXKe M3BECTHOTO Kak ¢poTopelen-
TOPHbIN 6enok. CornacHo HECKONbKUM UCCIe[0BaHUAM,
akTMBaumAa cneuymduyeckmx 6enkos ¢oTopeuenToposB
WHULUMPYET BTOPUYUYHbIE KaCKagbl, CBA3aHHblE C CUHTe-
30M $aKTOpPOB pocTa, Nnponudpepalmeln KNeTok n noga-
B/IEHVEM BOCMANMUTENbHbIX LUTOKMHOB, YTO MPUBOAUT
K CHUXeHWUo 601eBON MMNynbcaLnym U3 NATOYHOW 06-
nactu npu MO [27]. OgHako aBTOPbI OTMeYaloT HeobXo-
OVIMOCTb AafibHENWKWX UCCeoBaHN B 3TON obnactu
B CBA3M C OTCYTCTBUEM AAHHbIX O [O/ITOBPEMEHHbIX pe-
3ynbTaTax.

K ppyrum meTogam ¢u3noTepaneBTUYECKOro ne-
YyeHMA OTHOCAT: ynbTpadoHodopes rNAPOKOPTU3OHA,
aHanbrnHa, GepmMeHTOB Ha MATOYHYO 0b6nacTb U 3nekK-
Tpodope3 nupasbl, poHMAasbl, 5% pacTBopa KMopa
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WM MeCTHbIX aHecTeTMKoB. OpHako ¢GOpeTUYHOCTb
MHOIMX NpenapaToB He BCerga uMeeT JOCTaTOUYHYIo A0-
Ka3aTenbHyl 6a3y, 1 Ux neyebHoe [eNCTBME, BO3MOX-
HO, OCHOBbIBaeTCA Ha coyeTaHHOM 3ddeKTe fencTBuA
yNnbTpa3ByKa, MOBbIWAOWErO MNPOHULAEMOCTb KOXWU,
n GapMaKkonormyeckmx CBOMCTBax JIeKapCTBEHHOMO Be-
wecTtBa. [pakTnyeckne HabnogeHNA MOKa3biBaloT, UTO
TepaneBTUYeCKNn 3pdeKT ynbTpa3BYKOBOW Tepanuu
B 3TUX MeTOAMKaxX OblBaeT BbilLEe, YeM MPU CTaHAAPTHOM
YyNbTPa3ByKOBOW Tepanuu Uiy anniavkauuu masen, re-
nen [28].

B nocnepHune pecAatunetua Hanbonee nonynAapHON
meToankon neuveHusa @ ABnAeTca ypapHO-BONHOBaA
Tepanua. DKCTpakopnopasibHada yaapHO-BOJIHOBaA Tepa-
nuA (OYBT) 6bina noBCceEMeCTHO BHeApPEHa B opToneaunye-
CKYI0 NPaKTUKY B KOHLe XX BeKa. YaapHble BOJIHbI Bbl3bl-
BaloT TpaBMaTu3aLmMio 0651acTi NATOYHOWM KOCTU, TEM Ca-
MbIM MHAYLMPYA BOCNaneHne AaHHom obnactu, uto Beger
K penapaTuBHbIM npoueccam. Cyntaetca, yto JYBT cTu-
MynMpyeT HeoBacKynapm3aLumio, pakTopbl pocTa, a TakKe
pa3spylaeT HeMUENMHN3NPOBaHHbIe HEPBHble BOJIOKHA
(6onesan cybctaHuma P). MeToamka DYBT oaHoBpeMeH-
HO MOXeT BbIMONHATbL ABe GYHKLMM — neyebHyio 1 gua-
FHOCTNYECKYI0. ABTOPbI YKa3blBaloT Ha MOMOKUTESbHbIN
pe3synbrat neyeHus MO c ncnonb3osaHnem JYBT y 76,7-
86,6 % nauuneHToB [29].

Pe3synbratbl npumeHeHna JYBT okasanucb Takke He-
OAHO3HaYHbIMY, B 3aBMCMMOCTI OT MOCTAHOBKU UCCIeA0-
BaHMA M METOAUKM MPOBeAEeHNA ycrnex BapbupyeT gua-
MeTpanbHO OT OTCYTCTBMA NMONOXUTENbHbBIX PEe3yNnbTaToB
[0 MONHOTO KynupoBaHusa 6onesoro cnHgpoma [30].

K BakHbIM MeTofam nedenua MO, KoTopble UCNOSb-
3YI0TCA C Lenblo JleueHUs, OTHOCATCA MeToAbl neyebHom
bU3KYNbTYpbl — KMHE3NOTENMMPOBAHME U METObl MaHY-
anbHow Tepanuun (Hanpumep, MOBUNN3aLUA MATKNX TKa-
Heln, Maccax u cyxme 6aHKn).

K Hanbonee pacnpocTpaHeHHbIM MeToAaM MaHyasb-
HOW Tepanun OTHOCAT YMpPa)KHEHWA Ha PacTAXKY KaMm-
6anoBMAHON N MKPOHOXKHOWM MbILIL, @ TakXKe MOAOLLBEH-
Hol dacumn. NccnepoBaHre, NpoBefeHHOE [OKTOPOM
Cleland et al., B KOTOpOoM CpaBHMBaNOCb BO3AENCTBME
MaHyanbHON Tepanuu (y4acTHWKW WCCNefoBaHUA Bbl-
NOSIHANW YMNPaXHeHUA Ha PacTAXKy KambanoBMAHON
N UKPOHOXHOW MbILLLbI, @ TakXe NnoAoLwBeHHYo dacuumio
TpW pas3a B [eHb, B AOMOJIHEHMNE K YNpaKHEeHUAM AnA
YKpenneHna BHYTPEHHMX MbIWL cTonbl) U dusnortepa-
NeBTMYECKNX METOAMK, MOKa3ano, YTo NaumeHTbl B rpyn-
ne MaHyanbHOW Tepanuu OTMETUSIM [OCTOBEPHOE CHU-
XeHve 6051eBOI MMNyNbcauny U MPOAEMOHCTPMPOBANM
focToBepHoO (p < 0.05) 6onee BbicOKMe Ganibl Mo onNpoc-
HuKy Global Rating of Change Kak B 4-HefenbHbIN, Tak
N B 6-MeCAYHbIA Nepuofbl HabnaeHNA No CpaBHEHUIO
C rpynnow, rae ncnonb3oBanncb GprsmoTepaneBTnYecKme
meTtoabl [31].

TennupoBaHWe BK/OYAET WUCMOJSIb30BaHME XECTKUX
TennoB (Hanpumep, CNOPTMBHbLIX Unn Leukotape) un ana-
CTUYHbIX (OMHamMMyecKaa JieHTa) NEeHT, HaJIOXKeHHbIX
Ha no6oi nepuos BpeMeHu 1 NtobbIM CNoCco6oM Ha 06-
nacTb CTOMbl WY NOAbIPKKA. MeToAbl »ecTKoro Tennu-
pOBaHUA MOryT obecneunTb MexaHNYeCKy NoAAePKKY,
Torga Kak 3fnacTMyHaa NieHTa MoKeT obecneunTb nop-
LEep>KKy, OJHOBPEMEHHO He OorpaHunyMBas NOABMXKHOCTb
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cermeHTa. Tesenb u ap. uccnegoBanu 3PPeKTUBHOCTb
KMHE3MO0Nornyeckoro TennunpoBaHna (n = 36; cpepgHuii
BO3pacT 46 NneT; 7 My>XUMH, 29 KeHLMH) N0 CPaBHEHUIO
c JYBT (n = 42; cpeaHun Bo3pacT 42 rofa; 7 My>KuuH, 35
KEHLWMWH) npn 6-HepenbHOM HabnogeHuu. PesynbTaTol
nokasanu, 4Yto Habnwaanocb CTaTUCTUYECKM 3HauMMoe
CHMXeHne 60nn no BM3yanbHOW aHanoOroBOW LKane
(BALL) Kak npu KNHE3MONOrMYeCcKoM TENNMUPOBAHNN, TaK
n npu DYBT, ogHaKo TONbKO B rpynmne nayMeHToB, Npu ne-
YeHnM KOTopPbIX ObIIO NCMOJSIb30BaHO TENNMPOBAHMNE, Ha-
61104aN0Ch 3HAUMTENbHOE CHUXKEHME NoKa3aTeneln 6onun
no wkanam FFl (Foot Functional Index) [32].

HouHble wWKHbI NpeAcTaBasioT cobol roToBble Mia-
CTMKOBble OpTe3bl, KOTOPble NCMOMb3YITCA ANA NPefoT-
BpalleHMA MNOJOLWBEHHOIO CrMbaHUA FONIEHOCTOMHOrO
CcycTaBa BO BpeMsA CHa. [1pyiMeHeHne HOYHbIX WNH peKo-
MeHAO0BaHO cneynannctamm AMepuKkaHCcKom accoymasnmm
dusnoTepanun [33], ofHaKO HEKOTOpbIE UCCrefoBaTens
CUNTAIOT, YTO HOYHbIE WNHbI 1 OPTE3bl HE MOKa3anu HMKa-
KMX NpenMyLLecTB Mo CpaBHEHMIO C nnalebo [34].

Xupypruyeckoe neyeHve MpUMEHSETCA Mpu Hesod-
$EKTMBHOCTN KOHCEPBATMBHOIO JleYeHUsA, OfHAKO OHO
He Halo WNPOKOro NpumMeHeHns Beugy 6onblworo pu-
CKa OCNIOXHEHUI. Buabl Xmpypruyeckoro nevyeHuns BKI0-
YaloT OTKPBITYI0 WM 3HAOCKOMUYECKYD ¢pacLMoToMuIo,
NOAKOXKHOE yAaneHne 3K30CTO3a MUHU-JOCTYNOM MOf,
KOHTPONEM 31eKTPOHHO-OMTUYECKOro npeobpasoBaTe-
nA, penn3 nofowBeHHON dacumm C 3K30CTO33KTOMUER,
61nNonApHy0 PaanNoYacTOTHY MUKPOTEHOTOMMUIO.

HeT eAnHOro MHEHUA 1 O TOM, Kako MeTo XUpypriu-
Yeckoro fieyeHuna ABnAeTcA Hamnyywum [35]. B Heckonb-
KMX MCCnefoBaHMAX cooblaeTcs, YTo saHAoCKoNnyeckmne
MeToAbl 06ecneunBatoT CoKpalleHne peabunutTaumoHHo-
ronepuopa n 6onee 6bICTPOE BOCCTAHOBEHNE TPYAOCMNO-
COBHOCTM NO CPABHEHUIO C OTKPBITLIMU XUPYPTrUYECKUMM
BMeLlaTenbCTBaMn. B peTpocnekTMBHOM mccnegoBaHuu,
CcpaBHUBaBLEM 3PPEKTbI OTKPBITbIX U SHAOCKOMNYECKNX
onepaumii, cooblwanoch, YTo GyHKUMOHaNbHblE pe3ysb-
TaTbl Nyylwe B paHHeM MnocseonepaunmoHHOM nepuoge
nocsne sHAOCKoNMyeckon onepauun [36].

TakmM 06pa3om, No JaHHbIM COBPEMEHHbIX NUTepa-
TYPHbIX UCTOYHUKOB, €AMHbIN Noaxog K nevenuto MO npwu
pe3nCTeHTHON K Tepanuun 6051 B HACTOALLNIN MOMEHT OT-
CyTCTBYyeT.

OnncaH meTod, KOTOPbIN He WUCMofb3yeTca MnoBce-
mMecTHO B Poccuinckon QOepepauymn, ogHako, No AaHHbIM
HEeKOTOpPbIX KCCNefoBaHUN, MMeeT YCTONYMBble MOJOo-
KuUTenbHble pe3ynbTaTbl. Peub nget o metoanke pagmo-
YyacToTHOW AeHepBauuu (abnauyun) (PYL), KoTopas faBHoO
NCronb3yeTca B TPaBMaToONOrMmM 1 opTonegnn C uenbko
KynupoBaHuA 605eBOro CMHApPOMA, NoKanusylolerocs
B 06nacTy paceToyHbIX CycTaBOB MO3BOHOYHOrO cTonba.
PY/l daceTouHbIX CycTaBOB OCHOBaHa Ha TeMJoOBOM BO3-
OeNCTBMN 3N1eKTPoAa Ha HepBHble CTPYKTYpPbl, OTBeYalo-
Wwme 3a 60nb B cnvHe. ITorom npouegypbl Cy»KMT 610KK-
poBaHue popMrpoBaHMA 6ONEBOro CMrHana nyTem pas-
pyLIEHNA HEPBHbIX OKOHYaHUI ob6nacTv, oTBevatLlen
3a popmupoBaHme 601eBOro CUHAPOMA.

Nccneposatenu ns Hoto-[xepcn coobwmnm o pesyrnb-
TaTax npoueaypbl Ha 75 ncnbiTyembix ¢ pedpakTepHbIM
K Tepanuu MO, KoTopble NpoLwnu neyeHre B 06veme PY[,.
CpenHui Bo3pacT rpynnbl cocTaBui 55 (ananasoH 24-83)
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nert, 25 (33,3 %) My>xumH 1 50 (66,7%) xeHwWwumH, 15 (20%)
nauneHToB Neuynnucb oT AByctopoHHero M®. CpegHun
nokasaTenb no BALL coctaBun go onepauyun 9 (ananasoH
2-10) 6annos, B OTAANIEHHOM MOC/IeONepaLNoOHHOM Me-
pvoge — 1 (gnana3oH oT 0 go 8) 6ann, pasnunume GbI1O
CTaTUCTUYECKM 3HauUMbIM (p < 0,0001). MATb NnauneHToB
(6,7 %) ncnobiTbiBanM noeTopAwwmeca 6onm B obnactu
NATOYHOWN KOCTM B TeUYEHUe cpefHeln NPOLOMKNTENbHO-
cTn HabnoaeHus 18 (ananasoH 12-36) mecsaues. B uenom
93,3 % nauMeHTOB MCMNbITanNu 3HaYUTENIbHOE YMeHblle-
Hue 60oneBoOro cMHApoMa nocse nposegeHHon PY gnAa
neyeHuns pedpaktepHoro K Tepanun MNO [37].

Nccneposatenn n3 Kembpuaxa B 2013 r. nposenu
NPOCMNEeKTMBHOE [BOWHOE Cfienoe uccnefoBaHue, uns-
yuaBlee Bo3genctere PY[ y naymeHToB c pedpakTep-
HbIM K Tepanun 6onesBbiM cuHapomom npu MO. Pesynb-
TAaTOM ABNANOCb CTAaTUCTUYECKM 3HAYNMOE CHUXKEHUE VH-
TEHCUBHOCTY 60NIEBOr0O CUHAPOMA Y MALNEHTOB, aKTUBHO
nonyuaswux PY[, n oTcyTCTBME CYLLECTBEHHOIO yyulle-
HUA y 6ONbHbBIX B KOHTPOJIbHOW rpymnmne, He NoJlyyaBLInX
Py [38].

B ppyrom uccneposaHun, nposegeHHom B 2016 T.
B MenbbypHe, aBTOpbl OTMEYAIOT 3HAUMTEIbHOE CHUXe-
Hue 6oneBoro CMHAPOMa B rpynnax UCnbiTyembix (Mccne-
foBaTenu pasfenvnum 2 rpynnbl NALUEHTOB NO BPEMEHU,
npoBefeHHOM nocie onepauynn: 1-a rpynna — go 6 me-
cAues, 2-a rpynna — 6onee 6 mecauyes) [39]. CyTb npo-
uenypbl 3aknyanacb B TOM, YTO MoJ MECTHOW aHecTe-
3Men pacTtBopoM OynuBakauHa, nop Y3W-Hasurauymen
B 06/acTb MeamnanbHOro nogowseHHoro Hepsa (MIMH)
BBOAMncA 3nektpon. PY[ (reHepaTop paguoyacToT
Neurother NT 500) npoBoaunach B CiegyoLmx pexxnmax:
nn6o ¢ 3 neprogamu no 3 MuHyTbl (PM), nnbo ¢ 6 nepu-
opamu no 2 muHyTbl (DC), TeMnepaTtypa BO34elCcTBUA CO-
ctaBnAna ebiwe 80 °C.

CpefHve nokasatenn 6onu B 1-i rpynne coctaBuan
8,56 6anna go npouepypsl, 2,81 6anna (p < 0,001 no cpas-
HEHMI0O C UCXOAHbIM YPOBHEM) Mocne ee MpPOBeAeHKA.
CpepHuvie nokasaTenu 6onu Bo 2-1 rpynne coctasunu 7,23
6anna go npouenypbl 1 3,77 6anna (p < 0,01) nocne Hee.

B nccnepoBaHun, npoBeaeHHom fokTopom Eke I. et
al., 6bina NnpoBefeHa oLeHKa BAMAHUA NeYeHnA MeTOLOM
PY/] 460 nauyneHTOB C 60N1EBBIM CMHAPOMOM B MATOYHOW
obnactu, Bbi3BaHHbIM [1O. lNocne neyeHua Habnwaa-
NOCb CTAaTUCTUYECKM 3HAUYMMOE YydlleHne nokasatenen
no pasnuuyHbiMm wkanam (AOFAS-pain, AOFAS), a Takxe
3HauUUTEeNbHOE CHUXEeHWe MoKasaTenen no wkane 6onu
BoHra benkepa. VI3 yero cgenaH BbiBog, uto PY moxet
6bITb NPeANOYTUTENbHON Kak MEHEee NHBA3NBHbIN MEeTO,
He BbI3blBalOLWMI CEPbE3HbIX OCTIOKHEHUN Yy MaLueHToB
C NepcucTUpyoLLern NATOYHON 60Mbto, a TakKe Y NalueH-
TOB C pedppaKkTepHbIM K Tepanum MO [40].

3AKJTIOYMEHUE

B cBA3M C BbICOKOW pacnpocTpaHeHHOCTbo MO B no-
NynAuUN NOUCK HOBbIX METOAUK JIeYeHUs, a TakKe pas-
paboTKa M MCnonb3oBaHWe efVHOW TaKTUKW NeyeHun
NnaLMeHTOB MOFYT CYLLEeCTBEHHO YNyYlUTb pe3ynbTaThl
neyeHns 1 NOBbICUTb KaueCTBO XKM3HW NaLNeHTOB.

TpebyeTca MynbTUANCLMMINHAPHDBIA MOAXOA K neve-
HUIO NOAOLWBEHHOIO GacuumuTa, MOCKONbKY HU OANH Me-
TO4 NleYyeHna He ABNAETCA YHMBepcanbHbIM. [laxe ecnn
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neyeHne 3¢pdEKTUBHO, ANIA WUCYE3HOBEHUS CUMMTOMOB
yacTo TpebyloTca Hefenu wunu mecaubl. MHorve nogw,
B 0COGEHHOCTM MOJiofble NIIOAMN 1 CMOPTCMEHDI, CTPagaloT
OT nofoluBeHHoro ¢acumuta. Ecnim 6onesHb He neunTb
JOO/MKHBIM 06Pa3oM, OHa MOXET NPUBECTU K MHBANIMOHO-
ctn. QusnoTepanesTbl, dapmMaLeBTbl, MeLCecTpbl U cneuu-
anucTbl NO peabunuTaLmn UrpatoT KIoYyeByto posib B Npo-
dunakTke peuvgua 60NEBOro CUHAPOMa W APYrux
CUMNTOMOB, KpalHe Ba)KHOW ABAAETCA NPOCBETUTEbHAA
paborta. MaymeHTbl JOMKHbI ObITb MPOUHPOPMUPOBAHDI
0 TOM, UTO ANs YCTpaHeHus 601eBOro CUHAPOMA U APYTuX
CUMNTOMOB MOXeET NoTpeboBaTbCA KOMMIEKCHOE feve-
HVe B TeUeHMe HECKOJIbKMX HefleNlb Unv MecsaueB. Takxe
MOXET MOTPeboBaTbCA HOLEHWE HOYHbIX LWWH U Kypc
dusmoTepannm c nocnepytoLein KOHCynbTauvein opTone-
ha Ons nprobpeTeHna Hapnexalen obyBu C JocCTaTou-
HOW cynuHauvei. MauneHTbl JOMKHbI ObiTb MPOUHCTPYK-
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TUPOBAHbI O TOM, Kak BbIMOJIHATb NPOCTbIE YNPaXKHEHUSA
AOMa AN PaCTAXKM NOAOLIBEHHON dacLmu, u nponHdop-
MUPOBaHbl O Ba*XHOCTV KOHTPOJA Macchl Tefa. B cnyuae,
Koraa KoHcepBaTVBHasA Tepanus HeadPpeKTMBHa, NauneHT
LO/MKeH ObITb HanpasfeH K Xupypry-optoneay. cnonb-
3oBaHue PY[l No cpaBHEHWIO C XUPYPTUYECKUM SleYeHneM
OKa3blBaeT NONOXUTENbHbIN 3GbEKT Y NaLMeHTOB ¢ ped-
paKTEPHbIM K KOHCepBaTVBHON Tepanuu MO, a Takxe AB-
NAETCA HaMMeHee NHBa3VBHbIM METOAOM CPEAUN XUPYPTU-
yeckmx. OffHaKo nepen NpoBefeHNeM XMPYpPrunyeckon mMa-
HUNYNALUY HEOBXOAMMO YUNTbIBaTb HEKOTOPbIE 0COBEH-
HOCTW NpoLeaypbl U ee BO3MOXHble OCNIOXKHEHUA, TaKue
Kak oHemeHVe B 06/1acTyi CTOMbI B NOCIeoNepaLMoHHOM
nepvioge, ycuneHme 6oneeoro cuHapoma (GopmupoBsa-
HVie YCTOMUMBOI HeBpOMaThK), Tpodnueckme n3meHeHns
KOXW B BMAe LWeNyLleHna U TEPMUYECKOTO BO3LENCTBISA
Ha ee anugepmasbHble ClIoN.
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UcTouHnkn ¢nHaHCcMpoBaHuA. [JaHHOe NCCefoBaHMe He
6bIN0 NoAAepPKaHO HUKAKMMK BHELHUMW UCTOYHUKaMK G-
HaHCUPOBaHMA.

KoHGNUKT nHtepecoB. ABTOPbI AEKNAPUPYIOT OTCYTCTBUE
ABHbIX U MOTEHUMNANbHbIX KOHGIMKTOB UHTEPECOoB, CBA3aH-
HbIX C NybnMKaumnen HacToAweln CTaTbi.

[docTyn K gaHHbIM. [laHHble, NOATBEPXKAAOLMNE BbIBOAbI
3TOro MCCIe[OBaHNA, MOXKHO MOAYUYNTb MO 060CHOBaHHOMY
3aMpocy y KoppecnoHaupyoLlero aBTopa.
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PE3IOME

OBOCHOBAHMUE. MocTTpaBmatyeckas muenonatna (boesas TpaBma) ABNAETCA CEPbe3HbIM COCTOAHMEM, KOTOPOE NPYBOAMUT K Bbi-
paKeHHbIM GYHKLVIOHaNbHbIM HapyLIEHUAM, TPeOYIOLX KOMMIEKCHOW peabunuTaumnm ¢ CobnogeHnem NprHUMNOB NepcoHanun3aumm
NpPOrpaMmbl Ha OCHOBE OLIEHKU HapyLLeHWI GyHKLMOHUPOBaHUA. MprMeHeHre CynbduAHO-UNOBbIX FPA3eN NCMOoSb3yeTCA B CaHAaTOPU-
AX BOCTOYHOTO BOEHHOTO OKpYra AJif peabunuTtauuy NauMeHToB C MaToNormen KOCTHO-MbILIEYHOMN CUCTEMBI MO O6LLENPUHATBIM METO-
aukam. O3epo bonbuoi Tapackysb B TioMeHCKO 061acTi — NPYPOLHBIV pe3epByap canponenei ¢ yHUKanbHbIMU 61onornyeckumm
CBOWCTBaMM, NCMOSb3YIOLMMUNCA B peabunmTtaLuy naymeHToB Co CNHanbHON TpaBMoii. Takim 06pa3om, nMeeTca 060CHOBaHMe BKO-
YyeHUA canpornenel B MporpaMmmMbl KOMMIEKCHOW peabunuTtaLuuy NauyeHToB C NOCefCTBUAMY 60€BOI TPaBMbI.

LIEJIb. [NoKa3aTtb Ha MpUMepe KNVHNYECKOTo Cilyyas pe3ynbTaTbl KOMMIEKCHOTO NMOoAXofa B peabunvTaumy naymeHTa C nocTTpaBMaTm-
yeckou MvienonaTueii B pesynbrate 60eBO TPaBMbl, Peasu30BaHHOrO Ha OCHOBE NHAVBUAYaJIbHOW NPOrpaMMbl peabunuTauuy ¢ npu-
MeHeHVeMm neaongotepannin.

OMUCAHME. OnucaH KNVHUYECKUI Clydyall peabunutaumm naumeHTa ¢ NoCTTPaBMaTUYeCKol MuenonaTtiei B pesynbrate 60eBoi
TpaBmbl. MaymeHT, 32 roga, C NOCTTPaBMaTNYECKOW Myenonatnein Ha poHe paHeHNA NO3BOHOYHNKA. [py NOCTyneHNy NokasaTtenu:
LKana peabunutaumMoHHon mapLupyTnsaumm — 5 6annos, MiHgekc mobunbHocTn PeBepmug — 4 6anna, LWkana cnactnyHoctn Swdop-
Ta — 3 6anna, Wkana A3VA — B, wkana ¢yHKUMOHaNbHOM He3aBucumocTy FIM — 99 6annos. MNepBoHavanbHO 06bem aKTUBHbIX ABU-
MKEHUI — nepecaxmBaeTCA U3 Kpecsa Ha KyLIeTKy C MUHManbHol nogaepkon. Cnant 6e3 AononHUTeNnbHON onopbl 6onee 5 MUAHYT,
BePTMKaNnM3aLma nayyeHTa ToNbKo C MCMOJIb30BaHEM BbICOKOW OMopbl (BbICOKMe xofyHKN). Mpy Bbibope MeTofoB peabunutaymm as-
TOpbl PYKOBOACTBOBANNCH KNMHNYECKMMIN PEKOMEHAALMAMN AS1A NaLMEeHTOB C MOCIeACTBMAMMN MO3BOHOYHO-CMMHHOMO3rOBOW TpaB-
Mbl Ha BTOPOM U TPeTbeM 3Tanax MeAnLUHCKON peabunutayun. B nporpammy peabunutauyum 6bina BKIOYEHa rMAPOKMHE30TEpanms
1 nenoupoTepanua canponenamu osepa Tapackysb. 1o utoram neyeHnsa NauneHT XOAUT C OMOPOW Ha XOAYHKU MO POBHOW MOBEPX-
HOCTW C OTAbIXOM, BAOSb CTEHbI C ONMOPOI Ha MOPYYHM XOANUT NPUCTaBHbIM Wwarom. C onopow Ha TPOCTY MOAHMMAETCA NO JIeCTHULE.
3AKJIOYEHUE. JaHHbI KNMHUYECKWI ClyYaid packpbiBaeT 3$GPpeKTBHOCTb KOMIMIEKCHON peabunutaumm nayreHTa c nocTTpaBmaTy-
yeckol Mrenonatueit (boesas TpaBma) C BKIIIOYEHVEM B MPOrpaMmy peabunvtaumny rmgpoKrHe3oTepanmm 1 nenongotepanunm canpo-
nenammn o3epa Tapackysb.

KJNTKOYEBDIE CJIOBA: knunnueckuii cnyvaii, peabunurauma npu 60eBoil TpasMe, leuebHas GpusKynbTypa, Gusmotepanis, ne-
nowaoTepanyis, 6anbHeoneyeHme.
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Clinical Case of Complex Rehabilitation for Post-Traumatic Myelopathy
Using Taraskul Lake Sapropels
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ABSTRACT

BACKGROUND. Post-traumatic myelopathy (combat injury) is a serious condition that leads to severe functional impairment requiring
complex rehabilitation based on assessment of functional impairment. The use of sulfide-silt mud is used in sanatoriums of the eastern
military district for the rehabilitation of patients with pathology of the musculoskeletal system according to generally accepted
methods. Lake Bolshoi Taraskul in the Tyumen region is a natural reservoir of sapropels with unique biological properties.

AIM. Show on the example of a clinical case the results of an integrated approach in the rehabilitation of a patient with post-traumatic
myelopathy as a result of combat trauma, implemented on the basis of an individual.

CASE DESCRIPTION. Patient, 32 years old, with post-traumatic myelopathy due to spinal injury. Upon admission, the indicators:
rehabilitation routing scale — 5 points, Revermid mobility index — 4 points, Ashforth spasticity scale — 3 points, ASIA scale — B,
FIM functional independence scale 99 points. Initially, the patient is transferred from the chair to the couch with minimal support,
sits without additional support for more than 5 minutes, verticalization of the patient only using high support (high walkers). The
comprehensive rehabilitation program included physiotherapy, hydrokinesotherapy and peloidotherapy with Lake Taraskul sapropels.
As a result of treatment, the patient walks with a support on a walker on a flat surface with rest, walks along the wall with a support on
handrails. A patient supported by canes climbs a ladder.

CONCLUSION. This clinical case discloses the effectiveness of comprehensive rehabilitation of a patient with post-traumatic myelopathy
(combat trauma) with the inclusion of Lake Taraskul in the rehabilitation program for hydrokinesiotherapy and peloidotherapy with sapropels.

KEYWORDS: clinical case, rehabilitation in case of combat trauma, physical therapy, physiotherapy, peloidotherapy, balneotherapy.
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OBOCHOBAHUE

MocTTpaBmaTuueckaa mwuenonatvia (boesas TpaBma)
ABNAETCA COCTOAHNEM, KOTOPOE MPUBOAUT K BblPaXKeHHbIM
bYHKLMOHANbHBIM HapyLeHNAM, TpebyloWwrM KoMnneKc-
HoW peabunuTaumm c cobnogeHnem 3TanHOCTUM U NPUH-
LMNOB MepcoHanmM3aumy NPorpamMmmbl Ha OCHOBE OLEHKU
HapylweHnn pyHKUMoHMpoBaHuAa [1, 2]. YacTota 60eBbIX
TpaBM MO3BOHOYHMKa COCTaBnAeT Jo 2 % 6oeBon xXupyp-
rmyeckon natonoruu. Cpean HUX NpeobnagatloT MexaHuue-
CKue TpaBMmbl (6onee 70 %) 1 orHecTpenbHble paHeHUA (Ao
30 %). bonee yem B 80 % cny4yaeB 60eBble TpaBMbl MO3BO-
HOYUHMKA HOCAT coYeTaHHbIN xapakTep [1].

MaymneHTOB C NocneacTBMAMN GOEBOW TPaBMbI, HapyLue-
HUAMU GYHKLIMIA Pa3fINUHbIX OPraHOB U CUCTEM Npu obpalle-
HUW B MeAVLMHCKIMe opraHu3aumny MuHncTepcTea 34paBooX-
paHeHua PO HanpaBnaloT ANA NPOXOXKAEHWA 3aKNounTeNb-
HOro 3Tana MeAuLUHCKON peabunuTauum B CaHaTOPHO-KY-
popTHble opraHm3aumu (CKO), pacnonoxeHHble Ha KnumaTo-,
6anbHeo- 1 rpAseneyebHbIX KypopTax, B COOTBETCTBUM C NPpU-
ka3oM MuH3gpaBa Poccun o1 28 ceHTAbpA 2020 1. N2 1029'.

" Mpuka3 MuHucmepcmea 30pasooxpaHeHus Poccutickot Qe-
depayuu om 28 ceHmabps 2020 2. N° 1029 «O6 ymeepxoeHuu
nepey4Hel MeOUYUHCKUX NOKA3aHuli U npomueonokasaHudl
0718 CAHAMOPHO-KYPOPMHO20 JIeHYeHU .

Received: 02.02.2024
Accepted: 04.04.2024
Published: 15.04.2024

MpumeHeHne cynbGUOHO-MNOBbLIX FPA3e UCMONb3yeT-
CA B CaHaTOPMAX BOCTOYHOrO BOEHHOMO OKpyra Ansa pea-
6unuTaLMmM nauneHToB C MaTonornen KOCTHO-MbILLEYHON
cucTemMbl MO O6LLENPUHATLIM MeToAMKaM B COOTBETCTBUM
C KNMHNYecknmn pexkomeHgauuammu 2015 r. [3]. MNenowngbl
obnapaloT MPOTMBOBOCMANUTENbHBIM, MPOTUBOOTEYHbBIM,
ob6e3bonmBaloLWKMM, penapaTVBHO-pereHepaTopHbIM, Ae-
dunbpo3smpyownm, agcopObLUMOHHO-PE30POTUBHBIM, fe30-
TOKCMKaLMOHHbBIM 1 NpounmMu 3ddeKTamu, KoTopble MOryT
MOBbLICUTb Pe3yNibTaTbl KOMMIEKCHON peabunutaunn aaH-
HOW CNIOXHOW KaTeropuu nauneHTos [3].

O3epo bonbuon Tapackynb B TiomeHCKOM obnactm —
3TO NPUPOAHBIA pe3epByap canponenen C yHNKaNbHbIMU
61ONOrMYeCcKMN CBOWCTBAMM, YCMELWHO WCMNOMb3yoLm-
MUCA B peabunuTaumm nauMeHToB CO CMUHaNbHOW TpaB-
Mo [3, 4]. Takum obpa3om, MMeeTcA NosIHoe 060CHOBaHMe
BK/IOYEHUSA canponenei B NporpaMmmbl KOMMIEKCHON pea-
6unuTaLMmn NauneHToB C NocneacTBUAMN 60eBON TPaBMbl.

LENb

[Moka3aTtb Ha nprmepe KANHN4YeCKoro cny4as pesynb-
TaTbl KOMMJIEKCHOIo noaxoda B pea6|/|nV|TauV||/| nauneHTa
C I'IOCTTpaBMaTI/ILIECKOIZ muenonaTtmen B pe3ynbrate 6oeBon
TPaBMbl, peaiM30BaHHOIo Ha OCHOBE VIH,D,I/IBI/I,EI,yaJ'IbHOVI npo-
rpamMmmbl pea6V|n|/|Tau,|/||/| C NpuMeHeHneM nenongorepannn.
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OMNMUCAHUE

MauweHT B., 32 roga, noctynun Ha peabunutauuio
B OBY «LleHTp peabunutaymm CoumanbHoro ¢oHga Poc-
cum (COP) «Tapackynb» C anobaMu Ha YyBCTBO OHeMe-
HWA B pyKax, MOBbILLEHME MbILIEYHOro TOHYycCa (CnacTuKa)
Ha YpOBHe MOACHWYHOrO OTAesna MO3BOHOUYHMKA U HUX-
HUX KOHEYHOCTeN, BPEeMEHHO ycunmnBaloLwmecsa npu asu-
XeHun 1 dusnyecknx Harpyskax. MKanobbl Takxke Ha Mu-
HUManbHble ABVXEHWA B HOTax, HapyLUeHre YyBCTBUTETb-
HOCTM B HOrax, 4acToe MouyeuncrnyckaHue (Mouencrnycka-
Hue yaepxunBaeT fo 10 MUHYT), HapylLueHKe CTyna B Buae
CKITOHHOCTK K 3anopam.

IOwnarHo3 no MKB-10: T 91.3. lNocTTpaBmaTnyeckas Mu-
enonaTtus Ha yposHe C5-C7 no3BoHKOB 1 Th8-Th9 ¢ BbI-
paXeHHbIM HapyLleHnemM ABuratenbHon GyHKLMY B BUae
rpy6oro HMXHero cnacTMYecKkoro napanapesa c Hapylue-
HUeM YyBCTBUTEIbHOC TV NO MPOBOAHUKOBOMY TUMY, C Ha-
pylweHnem GYHKLMM Ta30BbIX OPraHOB MO LieHTpanbHOMY
TUNY BCNefCTB/E OFHEeCTPEeSIbHOro MysieBOro CKBO3HOTO
NPOHUKalLero TOpakoCNUHaNbHOro paHeHua (TpaBma
60eBas). KoHconuanpoBaHHble CTabuibHble OrHecTpesb-
Hble nepenombl OCTUCTbIX OTPOCTKOB C6—C7 NO3BOHKOB
CO CMelLLeHNneM KOCTHbIX OTSIOMKOB, Nepenombl OCTUCTbIX
N npaBbIx NonepeyHbix oTpocTkoB Th8-Th9, ayxkn Th9
cnpasa. KoHconuanpoBaHHble NepenomMbl 3afHUX OTpes-
KoB 8-9-ro pebep cnpasa. CocToAHMEe Nocsie TpaHcnean-
KynapHon ¢ukcayum Th7-Th8-Th9-Th10 no3BoHKOB Me-
Tannnuecknm GuKcaTopom, LUCTONUTOTOMUNK (BCe AaTbl
onepaumii CKpbITb).

AHamHecmuYecKkue ceedeHusA

Mo JaHHbIM MeAULMHCKON [OKYMeHTauun N3BeCTHO,
UTO MNauMeHT MPWU UCMONTHEHUUN CNyXebHbIX 06A3aHHO-
CTell NoNyyYnn nyneBble paHeHWA B 06NacTy Wen u rpya-
HOW KneTku. BcA megnumHCcKaa nepBuyYHasa u cneumanu-
3MpOBaHHasA NMOMOLLb OKa3blBaslacb Ha 3Tanax MeauLUH-
CKOW 3BaKyauuu W fleyeHusa B MeAULUHCKUX OpraHu3a-
unax MuHnctepcTBa o6opoHbl Poccuinckon QOegepaumn.
B OI'BY «BKI um. H.H. BypaeHko» MuHo6opoHbl Poccun
BbIMONHEHA JIAMUH3KTOMUA Ha ypoBHe Th8-Th9 no-
3BOHKOB, PeBU3UA MO3BOHOYHOIO KaHana C ygaleHuem
KOCTHbIX OT/IOMKOB, leKOMMNPeccMa AypanbHOro Mellka
N HeBpalibHbIX CTPYKTYp. [lanee nauneHT HenpepbiBHO
npoxoaun Kypc 3TanHoro peabunmMtaymoHHOro neyeHus
B MEAULUMHCKNUX opraHm3aumnsax MuHo6opoHbl Poccuu,
a nocne — B MeAMUMHCKUX opraHusaumax MuHsgpasa
Poccmmn. AHamHes cocTaBui Ao noctynneHus 1 rog 1 me-
cAL OT paHeHus.

KnuHnu4yeckuti ocmomp

Mpu 06bEKTMBHOM MCCNe[OBaHUMN NPU NOCTYMAEHNUN:
poct — 198 cm, Bec — 105 kr, UMT — 26,8 kr/m? YCC —
68 B MUH. [ynbc — 68 B MuHyTYy, ALl — 120/75 MM pT. CT.

HeBponoruyeckun cratyc: Obuiemo3roBas 1 MeHUH-
reanbHas CUMNATOMaTMKa oOTcyTcTBYeT. OpueHTUpOBaH
B MecCTe W BpeMeHU, KPUTUYEH K CBOEMY COCTOAHMUIO.
YUMH — o0O6OHAHME COXpaHEHO; 3peHMe He W3MEHEHO;
OBVKEHUA rnasHbiX 670K — B NonHOM obbeme, cna-
60CTb KOHBepreHuUMm C ABYX CTOPOH; doTopeaKkuuu
Ha CBET COXpPaHeHbl; YCTAHOBOYHbIA TOPW3OHTaNbHbIN
HUCTarm; nanbnaumna Toyek BbIxoda TPOMHUYHOTO HepBa
6e360ne3HeHHan, YyBCTBUTESIbHbIX PacCTPOMCTB Ha nuLe
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HeT; KopHeanbHble pedieKCbl COXPaHEeHbI; ML HECKOTb-
KO aCMMeTpUYHOe — Jflerkan CriaXXeHHOCTb NeBOl HO-
COryOHOW CKNMafKu; CNyxX He N3MEHEH; rnoTaHne 1 GpoHa-
LUMA He M3MEHEeHbl, FMOTOUYHbIN pedrieKC COXpaHeH; OT-
BeAieHMe rosioBbl U NPUXMMaHME MeY COXPaHEHO; A3blK
no cpefHen NMHWN, C Nerkon feBmnaLen KOHYMKa A3blKa
BneBO. MbIWeYHbI TOHYC B pyKax d =S, C HOT BbICOKUNA,
6onblwe crnpaBa. Cnna MblWL, B BEPXHUX KOHEYHOCTAX
[oCTaToyHaAa — 5-5-5 6annoBs; B HWKHUX KOHEYHOCTAX
CHWXeHa: cneBa — 4-3-3 6anna, cnpaBa — 3-3-2 6anna.
3a ocHoBy odpopmneHnsa peabunMTaLMOHHOrO AMarHo3a
no MexgayHapogHon knaccmbukauum OGyHKLUMOHUPO-
BaHWA, OrPaHNYEHNI XU3HedeATeNbHOCTM U 340POBbA
(MK®) nokasaTtenu cunbl mblwl 6pann 6onee cnabon
HWXKHEN KOHEeYHOCTWM (npaBol), KOTopble COCTaBAANM
3-3-2 6anna (50-25%). 3To COOTBETCTBYET YMEPEHHbIM
N BblpaXeHHbIM HapyLUeHNAM.

Mpoba bappe c BepXHMX KOHEYHOCTEN oTpuLaTesb-
HadA. CyxoXunbHble pedriekcbl C BEPXHUX KOHEYHOCTeN
cnpaBa Bbllle; C HUXHUX BbICOKME C KNOHYCOM CTOM.
BplowHble pednekcbl oTcyTCTBYIOT. [laTonorunyeckne
CcTonHble pedneKkcbl MONOXUTeNbHbl. YyBCTBUTENbHbIX
NOBEPXHOCTHbIX PAaCCTPOMNCTB HET; MMEeIoTCA NPOBOAHM-
KOBble paccTponcTBa. KoopaunHatopHble npobbl: MHI
BbINoOSHAET yBepeHHo; KIMNM — He npoBogunack (HeBO3-
MOXHO0). B no3y Pombepra He cTaBunca. HapyleHune Ta-
30BbIX GYHKLMI — yacToe MoyencrnyckaHme (BO3MOXHO
HernosHoe OMopO)KHEHNe MOYEBOro My3blpA); Hapylue-
Hue cTyna — 3anopbl (perynapHbli npuem cnabutenb-
HbIX MpenapaTos).

OnpepgeneHne pABuWratenbHoOro cratyca MauueHTa
NPOBOANNOCH B MONOXEHUN NeXa, CUAA Ha Kpecne U Ky-
weTke. O6bem aKTUBHbBIX ABUKEHUN — MepecakmBaeTca
U3 Kpecna Ha KyLleTKy C MUHUManbHOW noaaep»kon. Cu-
AVT 6e3 JononHUTeNbHOM onopbl 6onee 5 MUHYT.

MaumeHT MOXKeT BbIMOMHUTb TbilbHOEe crnbaHune u no-
[OlWBeHHOe pa3rnbaHue cton. COrHyTb HOTM B KONEHAX.
OfHako MNpu ABUXEHMAX HOr MNOABMAITCA OLlyLieHUA
CTAMMBAHUA 1 MOBbIWEHNE MbIEeYHOro TOoHyca. [ogHu-
MaeT HOry C OTPbIBOM CTOMbI OT NoBepxHOCTN Ao 15-30
cM. BepTukanmsnpyetca naumeHT TONbKO € MCNOJSb30Ba-
HMeM BbICOKOW ONopbl (BbICOKNE XOAYHKMN).

AuazHocmuyeckue npoyedypol

PeabunuTauMoOHHbIA CTaTyC OLEHMBaNCs C MOMO-
LWbtO KaK OLIEHOUYHbIX MEXAYHAPOAHbIX WKan, Tak u MK®
O 1 nocrie peabunutauMoHHoOro neveHusa. [uHamuka
rnokasatenen B pe3ynbTate peabunnTauum oTpake-
Ha B Tabn. 1. He3aBUCMMOCTb B MOBCEAHEBHOMN XU3HMU,
CNOCOGHOCTb K CaMOOBCNY>KMBaHUIO U3MEPANNCH C MNO-
MOLLbIO LWKaJbl GYHKLMOHANbHOM HE3aBUCMMOCTU B MO-
BCepgHeBHOM XM3HU (Functional independence measure,
FIM), cnocobHOCTb K NepeaBMKeHNo, MOOUIBHOCTL —
nHpekca mobunbHoctn Pusepmung (Rivermead mobility
index). CNacTUYHOCTb U CTEMeHb Mape3a OLEeHUBaNNCh
C nomoulblo MOAMGULMPOBAHHON LWKabl CMACTUYHO-
ctnm dwoopTta (Modified Ashworth Scale for grading
spasticity, modified by Bohannon & Smith). OueHka
MbILIEYHOWN rpynmnbl Npoun3BeaeHa no 6-6anbHON LWKa-
e OUEHKWU MbllieyHol cunbl (6-point scale of muscle
strength assessment according to L. Mcpeak, 1996; M.
Weiss, 1986).
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Ta6bnuua 1. Pesynbtatbl 06CNEA0BaHMA MO ANArHOCTUUECKUM LKanam Ha 1-i 1 42-i gHW peabunutaumm B caHaTopHoOM

OopraHn3saunm

Table 1. Results of examination using diagnostic scales on 1stand 42nd days of rehabilitation in a sanatorium organization

JunarHocTnyeckas WwKana, ef. usmepeHus /

1-n geHb (o) / Yepes 42 pgHa (nocne) /

Scale, measure 1t day (before) 42 day (after)
Likana peabunutaynoHHO MapLupyTusauum, 6annoi / 5 3
Rehabilitation Routing Scale, points
Unpekc mo6unbHocTy PuBepmung, 6annbi / 4 7
Rivermead mobility index, points
MoanduurpoBaHHas WKana cnactmyHocTn dwdopta, 6annbi / 3 5
Modified Ashworth Scale, points
LlecTn6annbHan WKana oueHKN MmbileyHo cunbi (no L. Mcpeak,
1996; M. Beiicc, 1986) / A six-point scale for evaluating muscle 3 4
strength (according to L. Mcpeak, 1996; M. Weiss, 1986)
Lkana ASIA / ISNCSCI B D
Lkana FIM, 6annbi / Functional independence measure — FIM, points 99 120
BusyanbHo-aHanoroBas wkKana 6onu, 6annbi /

. . 0 0
Visual Analog Scale, points

[lBuratenbHblii CTaTyC OMpeaensAnca B COOTBETCTBUM MonoXxuTenbHble MOMEHTbI BbISIBEHblI MPW OLEHKe

C MeXAYyHapOoAHbIM CTaHAAPTOM HEBPOJIOrMyeckomn Knac-
cndmrKauum TpaBmbl crivHHoro mo3sra (ISNCSCI: ASIA) [5, 6].
MonHoTa NoBpexaeHUs onpeaenanacb cnegyowmm obpa-
30M: TUN A — «MosHOe NoBpeXaeHne» (OTCYTCTBUE ABUXe-
HU HYXe HEeBPOSIOrMYECKOro YPOBHA U YyBCTBUTENBHOM
OYHKLMM B HUXKHUX CaKpasibHbIX cermeHTax S4-5); Tun B —
«HEMOJIHOe YYBCTBUTENIbHOE» (OTCYTCTBYET ABUraTenbHas
OYHKLMA HMKE HEBPONOrMYECKOro YPOBHSA, UMeEeTCA UyB-
CTBUTENbHOCTb B fepmaTomMax S4-5); Tun C — «HenosHoe
YyBCTBUTENbHOE W ABUraTesibHoe» (B K/OUYEBbIX MbILILAX
60s1ee 5 napHbIX MMOTOMOB, PaCMONOMXEHHbIX H/Xe HEBPO-
NOrMYECKOro YpoBHA, MbllleyHasa cunia MeHee 3 6annos);
TN D — «HenosnHoe fBuratenbHoe» (bonee NOMOBMHbI Nap
KMIoYEBbIX MbILLL} HVXe HEBPONOrMYECKOro YPOBHA UMEIOT
cuny 3 6anna v 6onee); Tun E — yyBcTBUTENbHAA U ABUra-
TenbHaa Hopma [5, 6].

Bepyluee HapyweHune cTpykTypbl: $12001.373 — Kaue-
CTBEHHble U3MEeHeHWA CTPYKTYpbl FPYAHOro OTAena CrvH-
HOro MO3ra € iByX CTOPOH.

Mpn oueHKe HapyweHUn QGYHKLMOHUPOBAHUA BblsAB-
neHbl NpobnemMbl Npu MoyemcnyckaHmm: b6200.3 — mo-
yencnyckaHue; b6202.3 — perynauua mouyencrnyckaHus.
OueHka 3 6anna — TAxesble HapyLeHWA. YMepeHHble 1 TA-
»Kenble HapyLeHuA B cune 1 ToHyce Mblwu: b7303.2 — cuna
MbILLL, H/XHEI NONOBKHbI Tena; b7305.2 — cuna mblw, Ty-
nosuwwa; b7353.3 — TOHYC MbILL, HAXHEW NONOBUHbI Tena.
OnopHble pyHKUUKN Horv — b7603.3.

Mpn oueHKe «aKTMBHOCTU W y4yacTuA» onpefefieHb:
N3MeHeHre No3bl NpX nonokeHun nexa — d4100.3; m3-
MEHEeHMe Mo3bl NPU NMOJIOKEHUN Ha KoneHax — d4102.32;
N3MeHeHre No3bl Npu nonoxeHnn cnpa — d4103.32; nog-
AepkaHve nonoxeHua tena — d415.32.

AGconioTHble HapylleHMa C oueHkon 4 6anna:
d4500.44 — xopbba Ha KopoTKMe paccToaHus; d4501.44 —
xoabba Ha panbHue pacctoAaHuA. bonee nogpo6bHo 3ne-
MeHTbI peabunuTaumoHHoro gnarHo3a no MK® nsnoxeHol
[0 1 nocne peabunutayum (tabn. 2).

OKpY»KatoLLen cpefbl NaLMeHTa, ero coumanbHOro craTyca:
e115.43 — m3pgenma n TeXHoNormm gna JINYHOro noBcea-
HEBHOro ncnofb3osaHusa; e120.+3 — m3genna n TeXHONo-
rn onsa nepcoHanbHoro nepeasuxeHns; e310.4+3 — cembA
n 6nvxKaniume poaCcTBEHHUKY; €320.+4 — apy3bs.

J1TabopaTopHO BblsiBNIEHA NENKOLUT- U BaKTepUypuUs.

Mo AaHHbIM 31eKTPOKapAMOrpaMMmbl, YNbTPa3ByKOBOroO
NCCNefoBaHMA BEH HUXKHUX KOHEYHOCTeW, yNnbTpa3ByKo-
BOr0O MCCrefoBaHNA MOYEBOro My3blpA NAaTONOrMK He Bbl-
ABJIEHO.

Peabunumauyus

B COOTBETCTBMM C KIUHWYECKMMU peKoMeHAauMaMU
OLleHKa COCTOAHMNA COOTBETCTBOBAJla BOCCTaHOBUTENbHOMY
nepvoay MnocneacTBuA TpaBMbl CNMHHOrO Mosra (MTCM).
OcHoByY MHAVBMAYaNnbHOW peabnnmnTaLroHHON NPOrpammbl
cocTaBUNN GU3MUecKme MeTOAbl NleUeHUs, HanpasreHHble
Ha BOCCTaHOB/IeHVe GYHKLUM OMOPHO-ABUraTeslbHOro arn-
napata, NPodUNaKkTNKy KOHTPaKTYp, YCKOpPeHue pereHe-
PaTUBHBIX 1 pernapaTMBHbIX MPOLECCOB, NMOBbILIEHNE KOM-
NMeHCcaTOPHbIX BO3MOXHOCTEN OpraH1M3Ma, BOCCTaHOBNEHNE
bYHKLMI Ta30BbIX OpraHoB [7].

PeabunutauymoHHaa nporpaMma nauMeHTa CocTosAna
N3 MeMKaMeHTO3HOro neyeHus, drsmnoTtepanum (3neKTpo-
CTUMYNAUMA W NlasepoTepanus), TMAPOKMHe3oTepanmsa
B 6acceliHe C M1UHepanbHOW BOAOW, rpa3eneyeHmns (@annmu-
KaLum «KOCTIOM»), PYUYHOrO Maccaxa, ieuebHon GprsKynbTy-
pbl (JIOK), mexaHoTepanuu, MHAMBMAYaNbHOTO MCUXONOMU-
YeCKOro KOHCYNbTUPOBaHUA.

B HacToAllee BpemA B KOMMIEKCHOM NleYeHnn nocTpa-
[aBLUMX C TPaBMaMU NO3BOHOYHMKA Bepyllee MecTo OTBO-
AnTca Gr3NYECKNM ynpaxxHeHAM U BOCMUTaHKA NOTPebHO-
CTW B CMCTEMATUYECKNX 3aHATUAX NIeYeOHON MTMMHACTUKOW.

JleuebHaa ¢ur3nyeckas KynbTypa NpoBOAMNach exe-
[OHeBHO [Ba pa3a B feHb. Vcnonb3oBanncb Takne ynpax-
HeHVA, KaK yKpeneHue MbiLUL, CVHbI 1 GPIOLLIHOrO npecca.
[nA MbILWL, BEPXHNX KOHEYHOCTEN: aKTUBHbIE YNpaMHeHUs,

CTATbU
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Ta6bnuua 2. [luHammnka peabunmntaLyoHHOro AnarHo3a Ha poHe neyeHus

Table 2. Dynamics of rehabilitation diagnosis on the background of treatment

KomnoHeHTbl 3g0poBbs no MK® / Components of health according 1-n aeHb (go) / ‘-Ie(pn zscﬁ:)ﬁ;uﬂ
st

to the ICF 1t day (before) 42" day (after)
KauecTBeHHble N3MeHeHUsA CTPYKTYPbl FPYAHOro oTAesNa CMHHOro
mo3ra ¢ AByx ctopoH / Qualitative changes in the structure of the s12001.373 $12001.373
thoracic spinal cord from two sides
Mouencnyckanue / Urination b6200.3 b6200.2
Perynauuna mouyencnyckanus / Regulation of urination b6202.3 b6202.2
Cuna mbiwy HMKHen nonoBuHbl Tena / The strength of the muscles of
the lower half of the body b7303.2 b7303.1
Cuna mbiwy Tynosuua / The strength of the muscles of the trunk b7305.2 b7305.1
ToHyc mbiwL HYKHel nonoBuHbl Tena / Muscle tone of the lower half b7353.3 b7353.2
of the body
ToHyc mbiwy Tynosuia / The tone of the muscles of the trunk b7355.2 b7355.1
BbiHoCcnMBOCTb MblweyHbix rpynn / Endurance of muscle groups b7401.2 b7355.1
MoTtopHo-pednekTopHbie pyHkuum / Motor-reflex functions b750.3 b750.2
OnopHbie ¢pyHKumnu Horu / The supporting functions of the leg b7603.3 b750.2
®yHKuum ctepeotuna noxogkm / Functions of the gait stereotype b770.4 b770.3
OuwyueHvie mbiweyHoro cna3ma / A feeling of muscle spasm b7801.3 b7801.2
Illsmeue'mne no3bl Npu nonoxxeHum nexa / Changing the posture d4100.32 4410010
when lying down
I/I3|v!e_uemne NO3bl MPY NONOXEHNN Ha KoneHsx / Changing the 44102.32 4410221
position when kneeling
|/|3MEH?H!/Ie no3bl npu nonoxeHuu cuga / Changing the posture d4103.32 d4103.21
when sitting
MoppepaHue nonoxeHuna Tena / Maintaining body position d415.32 d415.21
MepemelyeHne Tena / Moving the body d420.32 d420.21
MepemelyeHne o6vekTOB Horamm / Moving objects with your feet d435.43 d435.32
Xopb6a Ha kopoTkue pacctoaHus / Walking short distances d4500.44 d4500.32
Xoab6a Ha ganbHue pacctoAaHus / Long-distance walking d4501.44 d4501.32
nepean)Kenlfle € UCNONb30BaHMeM TeXHUYECKUX CPeACTB / 4465.21 4465.10
Movement using technical means
MbiTbe / Washing d510.21 d510.10
Ousnonornuyeckne ornpasneHus / Physiological functions d530.43 d530.32
OpeBaHue / Dressing up d540.32 d540.21
W3penua n TexHonorum gna AMYHOro NoBCeAHEBHOTO

. . e115.+3 e115+43
uncnonb3oBaHus / Products and technologies for personal daily use
U3pgenua n TexHonorum ANA NePCOHANbHOTO NepeABIKeHNA / 012042 012043
Products and technologies for personal movement
Cembsa 1 6amKanwme poacteseHHuKM / Family and next of kin e310.4+3 e310.+4
Opy3bsa / Friends e320.+4 e320.+4

ARTICLES

140d34 3SVYD | 1V 13 TIAVENHZ ‘A VNVALYL

61



XYPABEJ1b T.B. 1 OP. | KITMHNYECKWW CITYHAU

62

YyNpa)KHEHNA C OTArOLWEHNEM, C TMMHACTUYeCKUM NpeamMeTa-
MU. [InA MbILL, HUXKHUX KOHEYHOCTEN: MacCUBHO-aKTUBHbIE,
aKTVBHbIE YMpaXHeHUs, Ynpa)kHeHWA Ha paccnabneHue;
yNpa)KHEHNA Ha paBHOBECKE 1 KOOPAMHALMIO; yNPaXKHEHNA
[ANA BOCCTAaHOBJIEHNA NPaBUbHOMO ABUIaTENbHOMO CTepeo-
Tna. B o6A3aTenbHOM nopAazKe B 3aHATUAX MCMONb30BaNNCh
dursmyeckme ynpaxHeHna ana GopMUpoBaHMA 1 3aKpene-
HWMA NPaBUIbHOM OCaHKN. [IPUMEHANNCD YrpaXHeHWA Ha pe-
abunutauMoHHOM TpeHaxepe no Tuny pambl BybHoBCKOrO,
BEPTUKaNM3aLUmMa NauueHTa y WBeLCKON CTEHKN, B OPYChAX.
Llenbto faHHbIX yNpaXXHeHU ABNAeTCA yBennyeHre obbema
OBVXKEHNI B CyCTaBaX BEPXHUX N HUXHMX KOHEYHOCTEN; yBe-
NINYEHNE MbILLEYHOWN CUMbl Y BbIHOCAMBOCTK; paclunpeHne
ABUratenibHOro pekuma. Yepes geHb naumeHT 3aHMManca
Ha cucTemMe NOKOMOTOPHOWM Tepanuu. B pesynbrate pery-
NAPHBIX 3aHATUM MaUUeHT OTMeyaeT yBennuyeHne obbema
OBVXKEHNA B CYCTaBaX HWMKHUX KOHEYHOCTeN; yBennyeHue
MbILLEYHOW CUSbl HUMKHUX KOHEYHOCTel; BOCCTaHOBNEHWe
NpPaBWIbHOrO NaTTepHa XOAbObI; CHUKEHWNE BbICOKOTO TOHY-
ca MblILUL, HOT. [1nA ynyJlueHna paBHOBECUA 1 KOOPAMHALMM
OBVXKEHNA NauUMeHT eXXefHEeBHO 3aHMMASICA Ha TpeHaxepe
«banaHc-MacTtep» ¢ Gruonornyeckor 06paTHON CBA3bLIO.

B panbHeliwem naymeHT 6bin 06yyeH caMoCTOATENbHON
xofbbe C MCNoNb30BaHNEM HU3KNX XOLYHKOB. [MaLueHT mo-
»KeT MPONTY NO POBHOM NOBEPXHOCTU J0 200 M C OTAbIXOM.

C nprvIMeHeHreMm OMOPHbIX TPOCTEN NauneHT CaMOCTOA-
TeIbHO NMOAHUMAETCA MO CTyMNeHbKaM.

MpuMmeHsANacb rMapoKMHesoTepanua B 6acceiHe ¢ Mu-
HepanbHOW BOAOW (CpefHeMUHepanu3oBaHHas, OpomHas,
60pHaA MUHepanbHas Bofa XJIOPULHOrO HaTPUEBOrO CO-
CTaBa C MOBbIWEHHbIM cofepaHnem noga) 30-32 °C, uto
obneryano npouecc BOCCTaHOBNEHMA MbilL. YBenmyeHne
ABuratenbHbIX GyHKLMI B 6acceliHe OKa3blBano CTUMyNUpy-
loLee BAMAHME Ha NauveHTa. MNaymeHTa ¢ TOMOLLbIO NOAb-
eMHUKa onyckanu B 6acceiiH, rae OH, yaep»K1Basacb 3a no-
PYYHM BOONb CTEHKM 6acceliHa, BbINOMHAN YNparkHeHWA ana
HVKHVX KOHEUYHOCTel: crnbaHne — pasrmbaHue, otBefe-
Hne — npvBeAeHne Hor. [MAPOKMHe3oTepanua NpoBegeHa
B KonmyecTse 20 npouenyp no 30 MUHYT yepes feHb. [epeq,
nocelyeHnem bacceiHa NnaumeHT KaTeTepr3npoBacs.

Mposoannca macca)k ¢ BO3AeNCTBMEM Ha MblLLLbl CMIVHbI
N HUXXHUX KOHeYHocTeln. icnonb3oBanncb pasnnyHble npu-
eMbl Maccaa.

B peabunutaumm nauyueHTta npumeHanacb 6eccynbdua-
Haa canponeneBas NneyebHas rpasb o3epa Tapackynb Ha 06-
NacTb MbILLIL, CMINHBI, BEPXHUX U HUXKHKX KOHEUYHOCTEN (Tem-
nepatypa rpasu — 38-40 °C). [MpofomKNTeNbHOCTb NPOBO-
AnmMbIxX npoueayp — 20 MUHYT, yepes AeHb, Kypc — 10 npo-
uepyp. MenongoTepanna OKasbiBaeT CMa3MOUTUYECKOE,
Tpodurueckoe, Ba30aKTVBHOE, penapaTUBHO-pereHepaTop-
HOe, MpPOTVBOBOCMANUTENbHOE, WMMYHOCTUMYAMpPYloLLee
[encTBMe Ha OpraHn3Mm.

Maccax, canponeneBas neyebHas rpasb, 6acceiH ¢ Mu-
HepasibHOW BOAOW B COYETaHUN C ledebHbIMU GU3NUYECKMI
YMpaXXHEHNAMY CMOCOOCTBOBANM YMEHbLUIEHMWIO MbILLIEYHO-
ro rmnepToHyca.

N3 ¢dusmotepaneBTMUECKMX METOAOB peabunutauyun
MCnonb3oBanu leyebHoe BO3LENCTBME TaKNX GU3MUECKIMX
$aKTOpOB, Kak HeMpO3NeKTPOCTUMYNALMA 1 NlasepHasn Te-
panus. [poBoAUNacb HEMPOINEKTPOCTUMYNALMA aHTaroHwW-
CTOB CMacTMYecKMX MbiwL annapatom «3ICMA 1248» Ha 06-
NacTb MbILUL, NOACHNYHOrO OTAENA MO3BOHOUYHMKA 1 MbILLIL
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HWKHNX KOHeYHOCTen. icnonb3oBann MOHOMOMAPHYO Me-
TOAVUKY, NPV KOTOPOW aKTUBHbIA 3NeKTPOo pacnonaranca
Ha ABUraTeslbHOM TOUKe CTUMYIMPYEMON MblLULbl, MacCUB-
HbIl — Ha COOTBETCTBYIOLLEM YPOBHE MO3BOHOYHMKA. [nn-
TeNbHOCTb MMMynbcoB — 0,5 Mc, yactota — 10 B ceKyHAy,
cuna Toka — 20 MA. MNpogonmKntenbHoOCTb Npoueaypbl — 20
MUWHYT, Yepe3 AeHb, Kypc — 15 npoueayp. lNog BanaHnem
3NEeKTPOCTUMYNALMN COXPAHAETCA COKpaTuUTenbHaa QyHK-
LuMA AeHepBUPOBAHHOW MbILLbl, YyyLlaeTca KPoBoOobpa-
LeHne. dnekTpocTumynaumm B codetaHun ¢ JIOK npepy-
npexgaet aTpoduto MbiLLLL, NOBbILLAET PabOTOCNOCOOHOCTD,
ObICTPO YBENMUMBAET CUMY MbILLIL, U UX BbIHOCIIMBOCTb.

Takxe C neyebGHOW LENbio MPUMEHANOCH U3MyYeHue
MHdpaKpacHOro crnekTpa Ha annapate «PrKTa» Ha obnacTb
LLIEHO-BOPOTHMKOBOW 30HbI ANA YNyULIEHNA MUKPOLIMPKY-
nAuMK, penapaTyBHO-pereHepaTnBHbIX npoueccoB. Mouy-
HOCTb MHPpPaKpacHoro nsnyyeHna — 20 mB, yactoTta mopy-
nauum — 50-100 nmnynbcoB B cekyHAy. O6Lias NpoaomKu-
TeNbHOCTb npouenypbl — 10 MUHYT, eXXefJHEBHO, Kypc — 15
npoueayp.

Hapagy c BbllwenepeuncneHHbIMU MeTogamu ¢ursnye-
CKoM peabunuTauMn MauveHTy Ha3Hayanucb nekapcTBeH-
Hble npenapaTbl ANA CHUXKEHUA NOBbLILLEHHOMO MbILLIEYHOrO
TOHYyCa B BUAe npenapaToB MMOPENakCaHTOB LieHTPalbHOro
fencTBuA. 4na ymeHblueHWA TPEBOXHOCTM, HOpManu3aumum
CHa Ha3Hayanucb aHTUAENPECCaHTbI.

[na ynyJyweHna ncnxonornyeckoro COCTOAHNA NaumeHT
NPOXOANI UHAMBYAYaANIbHOE MCUXONOMMYEeCKoe KOHCYNbTU-
poBaHue.

AuHamuka u ucxooesl

Mo utoram neyeHns (42 gHA) NayneHT OTMETUN yryulle-
HMe PM3NYeCKOro COCTOAHUA B BUAE MOBbILLEHNA TONepPaHT-
HOCTU K OU3MYEeCKMM Harpyskam, pacluivpeHue gBuratesb-
HOrO peXkrMma, yKpenaeHve MbillL, CAviHbl. Ha MOMEHT Bbinu-
CKM NauMeHT CTajl YBEPEHHO AepXKaTb CHY B NONOXKEHUN
cniA, He 3aBanmBasAch Hasag, 6e3 JONONHWTENbHOW OMNopbI,
Hayan yBepeHHO CTOATb B KONIEHHO-KMCTEBOM MOSIOXKEHNN
NPW BbIMONHEHUN YNPaXHEHWI Ha paBHOBeCUE, YBEPEHHO
CToUT B BpycbAx. PaBHOBecKe B BEPTUKANIbHOM MOJSIOMKEHNM
yaepxuBaeT 6e3 onopbl. /13 KONACKM NaumeHT Hayan nog-
HUMaTbCA C ONOPON HA HN3KME XOAYHKM, XOAUTb C OTAbIXOM
MO POBHOW MOBEPXHOCTU, ONMPaACb Ha XOAYHKW, a BAOJb
CTeHbl — C OMOPON Ha NOPYYHM NpUCTaBHbIM Wwarom. C ono-
pon Ha TPOCTW Hayan NOAHMMATLCA MO NnecTHuue. Y nauu-
€HTa YNnyuylwunocb 3MOLMOHanbHoe cocTtosaHue. lMauymeHTy
ObIn1 AaHbl peKoMeHAaLUMmY Mo AanbHenwen peabunutaumm
B AOMALUHMX YCNOBUAX, MO UCMOMb30BaHNIO TEXHNYECKUX
peabnnmnTaLroHHbIX CPeACTB.

PeabunmTaumMoHHbIA CTaTyC Npu 3aKNioUuNTeNbHOM OC-
MOTpe MOJSIOKUTENbHO M3MeHunca: Lkana peabunutauym-
OHHOW MapLpyTu3aumm — 3 6anna, LLkana mobrunbHOCTW
PvBepmug — 7 6annos, Lkana cnactnyHoctv SwdopTta — 2
6anna, lWkana ASIA — D, Wkana FIM — 120 6annos (tabn. 1).

B peabunuTtaymoHHOM AuarHose nocne neveHvs (42
[HA) OTpa)<eHa AUHaMMKa HapyLeHN GYHKLMOHNPOBaHMA:
b7303.1 — crna mbiLlL, HYXKHEN NosnoBuHbI Tena; b7305.1 —
cuna Mblwy TYNoBULWA; b7353.2 — TOHYC MbILL, HAXKHEN No-
noBuHbI Tena; b7355.1 — ToHyc mMbiwL Tynosumwa; b7401.1 —
BbIHOC/IMBOCTb MbILEYHbIX rpynm; b750.2 — MoTopHO-ped-
nekTopHble GyHKUMUK; b7603.2 — onopHble GYyHKUMK HOTK;
b770.3 — ¢yHKUMK CTepeoTrna noxoaku. b7801.2 — owy-
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LeHne MblweyHoro cnasma. [lo pasgeny «akTMBHOCTU
N yyactn» auHamunka: d4100.10 — n3MeHeHue Mno3bl Npu
nonoxkeHun nexa; d4102.21 — mn3mMeHeHve No3bl NpU No-
NOXeHUN Ha KoneHax; d4103.21 — n3meHeHue no3bl Npu
nonoxeHun cngqa; d415.21 — nopaepaHue MNoONOXKeHWA
Tena; d420.21 — nepemelleHve Tena; d435.32 — nepeme-
LweHne obbekToB Horamu; d4500.32 — xoabba Ha KOpoTKMe
pacctoaHus; d4501.32 — xoabba Ha AanbHME PaCcCTOAHMS;
d465.10 — nepeaBUKeHUE C NCMONb30BAHNEM TEXHUYECKNX
cpencTs. MNauymneHT 0CBOM HaBblKM CAMOCTOATENBHOMO YXO-
fa 3a coboir: d510.10 — mbiTbe; d530.32 — dusmonormye-
cKue oTtnpasneHns; d540.21 — opesaHue (Tabn. 2).

OBCYXXOEHUE

MNMocne 6oeBoi TpaBMbl MauUMeHTy TpebyeTca AnUTeNb-
HbI Npouecc peabunuTauny, HanpaBfieHHbIN Ha BOCCTa-
HOBNEeHMe YyTpayeHHbIX OYHKUMA M MOSIHOLEHHOEe BO3-
BpaLleHne K 0OblYHOW »M3HWU. OCHOBHBIMU MPUHLMMaMU
peabunutauum ABNATCA UHAMBUAYANbHBIA NOAXOA, KOM-
NNeKCHOCTb (MyNbTUANCLMIIIMHAPHBIA NoAXod) U Henpe-
pblIBHOCTb BoccTaHoBneHuA [8, 10]. MNepBoHauanbHO oLe-
HVMBaeTCA CTeneHb TPaBMbl U OMpefenAloTcd OCHOBHble
HeBpoNormyeckme, ABUraTeNibHble HapyLleHusA. 3aTem pas-
pabaTbiBaeTCcA MHAMBMAYaNbHaA Mporpamma peabunuta-
LMK, yunTbiBatoLlasa 0COBEHHOCTM Kaxgoro naumeHTa. Oc-
HOBHOW Lienblo peabunutaumum ABNAETCA BOCCTaHOBNEHNE
NoBpeXXAeHHbIX 06nacTe CMMHHOrO MO3ra, CyCTaBOB BEPX-
HUX 1 HUXHKX KOHEUYHOCTEN, a TakKe KoMneHcauma yTpa-
UeHHbIX GYHKUMI. [1nA 3TOro NnprMeHeHbl pasnnyHble BUAbI
Tepanuu, BKouvaa Gr3nyeckyto, sprotepanmio 1 Ncnxoso-
rmueckyto nopaepKy. BaxxHon yacTtbio peabunutaumm Asu-
NOCb pa3BUTHE HaBblIKOB CaMOOOCY>KMBaHNA U MOBCEHEB-
HOW M3HW, MOBbILIEHNE MOTMBALMN NPU NPUBIEYEHUN
SMOLMOHaNbHbIX CBA3eN C Apy3bamu (+4 Ganna) n noa-
OepxKu cembm (+3 6anna). Peabunutauma tpebyet ycunun
N TepneHus, Kak co CTOPOHbI MaLMeHTa, Tak U CO CTOPOHbI
MeAMLMHCKOro nepcoHana.

B npenctaBneHHOM K/IMHWYECKOM Clyyae BepyLuen na-
Tonorven ABIAETCA NOCTTPaBMaTNYeCKoe COCTOAHNKE C Mue-
nonaTwuel, cnefgoBaTesibHoO, MpU Bbibope MeTofoB peabunu-
Taumm Hanbonee NOMMYHO MCMOMb30BaTh KIMHUYECKUe pe-
KOMeHAaummn ana naunMeHToB C NociefCcTBMAMU NO3BOHOY-
HO-CMMHHOMO3rOBOW TPaBMbl Ha BTOPOM U TpeTbeM 3Tanax
MeAVLMHCKON peabnnuntaumm, 0CO6eHHO C y4eTOM TOro, YTo
B JJaHHbIX PEKOMeHJaLMAX PacCMaTprBaeTCA BO3MOXHOCTb
BK/OUeHMA GanbHeoTepanuun 1 rpaseneyeHns B Kypc Te-
panuu. B BocctaHoBUTENBbHOM 1 No3gHem nepuogax MNCMT
Ha3HaualoT 311ieKTpodopes NPOTUBOBOCMANUTENbHbIX, MEAU-
aTOPHBbIX 1 COCYA0OPaCIMPAOLMX CPEACTB, YNbTPa3BYKOBYIO

Tepanuvio, SNeKTPOCTUMYIALMIO MbIWL, MarHUToTepanuio,
rmapomaccak 1 rpsasenedeHve, rmgpo- n banbHeotepanmio
[9, 10].

CefileHnsA 0 canponersie o3epa TapacKymb MMeTCA B U-
TepaTypHbIX UCTOYHMKax [3, 4]. pA3eneueHne nossonset
HOpMasnn30BaTb MeTaboNM3M B TKaHAX, YNyUllNTb KPOBOC-
Hab>eHne CMMHHOMO3rOBbIX HEPBOB, YTO, B CBOI ouepefb,
YNyuLIMI0o NPOBOANMOCTb HEPBHbBIX MMMYNbCOB U Kak cref-
CTBME, CNocoOCTBOBaNO BOCCTAHOBMIEHUIO WHHEpPBaLUK
Mbiw [3, 9].

Hanuume Bblpa)KeHHOro HapyLUEeHNA YyBCTBUTENIbHOCTU
B HOrax He MpenATCTBYeT Ha3HaYeHWIo canponenn o3epa
«Tapackynb». MOXXHO NpeAnonioKnTb, YTO BKIIOUEHKEe rps-
3en1leyeHna YCUINIO KOMMEHCaTOPHbIe BOSMOXKHOCTY NaLu-
eHTa. AHanorMyHoe 1Cnonb3oBaHve NPUPOAHbBIX JIeYebHbIX
baKTOpOB OTMEUEeHO B MporpamMmmMax peabnnutaumm naumeH-
TOB ¢ 60€BO TPaBMOW B CaHAaTOPHbIX OpraHm3aumax MuHu-
cTepctBa 060poHbl Poccum [11-13]. Takum obpa3om, BKIto-
yeHve nenougoTepanuu 1 HGanbHeoTepanuy B KOMMIEKC-
Hyl0 NporpamMmMy peabunutaumm ABAAETCA 060CHOBaHHbIM.
[na noaTBepXXAeHUA KNMHUYeCKon 3GpdeKTUBHOCTM nenou-
[oTepanuu B peabunurauum nauyeHToB ¢ 60eBo TpaBMOW
TpebyeTcA MpoBefeHMe PaHLOMMW3NPOBAHHBIX KIMHWYEC-
KUX MccnefoBaHuii.

3AKNIOYEHUE

MNpumeHeHne MeTOLOB aKTVBHOW MeaULIMHCKON peabu-
NUTaLMM C UCMONb30BaHMEM MEeNOVAOTePannM BO3MOXHO
Ha OCHOBaHWM afeKBaTHOW OLEHKU peabunmtaumoHHOro
noTeHLUMana C y4eTom xapakTepa 1 TaxecTu GyHKLUOHab-
HbIX HapyLIEeHWI, NCUXONOrMYeCcKnX 0COBEHHOCTEN IMYHO-
CTW, GaKTOPOB, OKPYXKaKOLWMX MaLMeHTa B MOBCEAHEBHOM
XKM3HM U BAVAIOWMX Ha MX MOTUBALMIO, @ TaKXKe C yYeToM
naTto$u3nonornum BOCCTaHOBUTENbHOTO NpoLiecca.

KomnnekcHaa peabunutauma ¢ npumeHeHvem JIOK,
dusmoTepaneBTMUECKUX METOAOB, GanbHeoTepanuu, Mmeau-
KaMEeHTO3HOW 1 MCUXONOrMYecKon MoAAep»KM rnomoraert
BOCCTaHOBUTb [ABUraTeSIbHYl0 aKTUBHOCTb, KOOpAMHaLMo
OBVPKEHWUI, YBEIMUMTb MOTUBALMIO K AanbHelnwen peabu-
NNTaLMK 1 YNyYLNTb KauecTBO XM3HW NaLueHTa ¢ nocnea-
cTBMAMM 60eBOW TpaBMbl. [JaHHbIA KNUHWYECKUI Cyyal
packpbiBaeT 3GpHEKTVBHOCTb KOMMIEKCHOW peabunuTaumm
nauveHTa C NocTTpaBMaTUYeckon mwuenonatven (6oesas
TpaBMa) B CaHaTOPHO-KYPOPTHbIX YC/IOBUAX, BKIIOUAOLLEN
He TONbKO MeToAbl MeAMKaMEHTO3HOW Tepanuu, ¢usmore-
panuu, JIOK 1 ncruxonoro-nefarornyeckyto Koppekuuio,
HO 1 npupofHble NeyebHble dakTopbl. Heobxogumo uc-
nonb3oBaTb BCE MMEILMECA BO3MOXHOCTA MpU peannsa-
Ly NporpamMm peabunutaumy B NoAo6HbIX ClyyasnX.
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Bknag aBTOpoB. Bce aBTOpbI NOATBEPKAAIOT CBOE aBTOPCTBO
B COOTBETCTBUW C MeXAYyHapoAHbIMU Kputepuammn ICMIE (Bce
aBTOPbI BHEC/IN 3HAUNTENbHbIN BKNagZ B KOHLUENUMIO, An3aliH
MccnepoBaHUA Y NOAFOTOBKY CTaTbW, MpounTanu n ogoopu-
NN OKOHYATeNbHbIA BapuaHT go nybnukauun). Hanbonbwuin
BKNaj pacnpepeneH cnegyownm obpasom: XKypasenb T.B. —
BeprdUKaLMA JaHHbIX, HaNMCcaHWE N pefakTUPOoBaHMe TEKCTa
cTaTby; Npokonbesa M.C. — obecrneueHne matepranos Asis ny-
6nmKauum, HanvcaHye YepHoBUKa cTaTby; TypoBMHMHA E.O. —
ngena nccnenoBaHnsa, HayyHoe 060CHOBaHWE, pefakTMpPOBaHVe
pykonucy; KpaBueHko M.A. — npoBefaeHne nccnegoBaHus.
UcTouHnkmn prHaHcmpoBaHWA. ABTOPbI 3asBNAT 00 OTCYTCTBUN
BHELUHero GrHaHCMPOBaHNA NPW NPOBEAEHNN NCCIEAO0BAHNSA.
KoHGNUKT nHTepecoB. ABTOPbI eKaprpyOT OTCYTCTBIME ABHBIX
N NOTeHLMANbHbIX KOHGIMKTOB MHTEPECOoB, CBA3aHHbIX C Ny6nu-
Kaumen HacTosILLEeN CTaTbu.
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3Tuuyeckoe yTBepxKaeHume. ABTOpbl 3aABNAIOT, YTO BCE NPO-
Luefypbl, NCMONb30BaHHbIe B JaHHOWN CTaTbe, COOTBETCTBYIOT
3TMYECKMM CTaHAapTaM yuypexAeHWU, NPOBOANBLINX UC-
cnefoBaHMe, N COOTBETCTBYIOT XeNTbCUHKCKOWM AeKflapaunn
B penakuun 2013 r. lNpoBeaeHne nccnegoBaHnsa ogobpeHo
NOKaNbHbIM 3TUYECKMM KomuteToMm TtomeHckoro MY, npo-
Tokon N2 119 o1 21.02.2024.

NHdopmupoBaHHOe cornacue Ha ny6nukauuio. lNonyyeHo
NMCbMeHHOe NHPOPMMPOBaAHHOE Cornacue nayneHTa Ha ny-
6/1MKaLMIO OMNMCAHNSA KNMHNYECKOro CyJas, pe3ynbTaTto 06-
CcnefoBaHMA M leyeHUA nayreHTa B MeNLMHCKOM XypHarne,
BKJIlOUaA ero 3NeKTPOHHYI0 BEPCUIO.

[docTyn K gaHHbIM. [laHHble, NOATBEpPXKAalOLNE BbIBOAbI
3TOro MCCefoBaHNA, MOXHO MONYUYNTb MO 0B6OCHOBAHHOMY
3anpocy y KoppecnoHAUpYoLWero aBTopa.
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