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PE3IOME

AxktyanbHicTb. [MonepekoBuit 6inb (MB) € ogHielo 3 HanakTyanbHIWNX MeauyHUX Ta
coujianbHO-EKOHOMIYHMX NPOGMeM cycninbCTBa, WO CYNPOBOMKYETbCS rnobanbHUM
36inbLUEHHsIM KiNbKOCTI pokiB, npoxutux 3 iHBanigHictio (YLDs). Binblwicts gocnia-
XeHb noB’s3ytoTb B 3 06MexeHHsIM pyxoBoi yHKLUiT xpebTa Ta pyXoBOro KOHTPOIO
M’'A3iB NOMEePEeKOBO-Ta30BOi AiNSHKMA, OAHAK Yy HU3Ui MOBIAOMMEHb Takoro 3B’A3KY
He BUSIBMEHO.

MeTa po60THM — MPOBECTV MOPIBHSAMbHY OLHKY OpTOMNeaWYHOro ctaTtycy Ta pesyrb-
TaTiB KMiHIYHUX TECTIB PyXOBOrO KOHTPOIM y 6E3CMMNTOMHMX BOMOHTEpIB Ta Yy naui-
€HTIB 3 OCTEOXOHAPO30M MOMNEPEKoBOro Biaadiny xpebta 3 MOMIPHO BUPaXEHUM
60MbOBUM CUHAPOMOM.

Marepianu Ta metoamu. [InsaiH — peTpoCrneKTMBHE KOHTPONbOBaHE OOCHIMKEHHS.
Matepian — npoTokonu opToneanyHoro obctexeHHss 30 acMMNTOMHUX BOMOHTEPIB
Bikom 20-30 pokiB (KOoHTponbHa rpyna) Ta 60 xBopux 20—40 pokiB 3 OCTEOXOHAPO30OM
rornepekoBoro Bigainy xpebta 3 nomipHum 60MbOBMM CUMHOPOMOM (OCHOBHa rpyna).
MeTtoam: KniHiYHWIA: ouiHIOBanu: iHTEHCMBHICTb nonepekoBoro Gonto 3a BALL; piBeHb
avcabinitauii ODI 3a onutyBanbHMkom Oswestry Disability Questionnaire, Bepcisi 2.0;
TOHYC napaBepTebpanbHUX M’s3iB, PyXNMBICTb MOMNepekoBoro Biadiny xpebta 3a
meTogom LloGepa; 3aranbHy pyxnuBicTb XxpebGTa 3a TecToM «narneub-nignoray;
TecTyBanu pyxoBui KOHTPOSb M’A3iB NONEpPeKoBO-Ta30BOI AiNSAHKN; CTAaTUCTUYHUA.
PesynbraTn Ta ix o6roBopeHHs. [MonepekoBuit 6inb 3a BALL po3suiHeHuin sik nomip-
HWI; piBeHb Ancabinitauii ODI cBig4YMB NPO NOMIPHE 3HUXEHHS aKTUBHOCTI. OTpUMaHi
OaHi 3Havylle MepeBuLLyBanu aHanorivyHi MOoKasHWKM acMMMNTOMHUX BOJOHTEPIB
(p < 0,05). Pesynbraty TecTiB «naneup-nignora» Ta LloGepa BusiBUNM OOCTOBIpHE
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AAS UUTYBAHHS:

obmexeHHs1 3rHaHHs (p < 0,01 Ta p < 0,05 BignoBigHO). Pe3ynbTat TeCTyBaHHS
PYXOBOr0 KOHTPOMH BWSIBUMM TPWM TUMM NATOMOFYHUX PYXOBMX MaTepHiB nig 4ac
3rHaHHs: 1) dikcauis Bcix Bioainis xpebTa 3i CNMOLWEHHAM NMONEPEKOBOro ropaAoa3y,
Haxunom Tasa Ha3aj Ta rinepeKCTeH3Ielo KynbLIOBUX Ta KoniHHMX cyrnobiB y 45% xBo-
pux Ta 'y 5% BonoHTepiB; 2) dikcalis WMNHOro Ta rpyaHoro BiaAainis xpebra i3 He3Hau-
HOI pYXNMBICTIO B MOMEPEKOBOMY BiAdiNni, Haxvunom Tasa [o3afy Ta pO3rvMHarbHO
ycTaHoBkoto y cyrnobax y 22,5% T1a 10% BignosigHo; 3) nomipHa dikcauis xpebta
i3 HaxMnNoMm Tasa Jonepepy Ta 3rvHanbHOK ycTaHoBKow B cyrmobax y 32,5% Ta
y 30% BignosigHo.

BucHoBkU. HasiBHiCTb MOMipHO BMpaxeHoro 60MbOBOrO Ta MOB'A3AHOMO 3 HUM
MIOTOHIYHOrO CUHOPOMY Yy XBOPUX Ha OCTEOXOHOPO3 MOMEepeKkoBOro Biadiny xpebrta
CYNPOBOMAXYETLCA HEY3rofKeHICTI0O aKTMBaLii M’A3iB  NMonepeKkoBO-Ta3oBOI  OifsIHKA
3i 3MiHOIO PyXOBOr0O CTEpPeoTUny.

KonecHiyeHko B.A., lonka II., Mpecbko 1.B., Bypnaka B.B., BecHin B.B., BeegeHcokunin B.11., BeegeHcbkuin [1.6.
3MiHN PyXOBOrO KOHTPOMIO Y MauieHTiB 3 60NbOBMM Ta MIOTOHIYHMM CMHAPOMaMKU OCTEOXOHAPO3Yy MOMNepeKoBOro
Biadiny xpeb6ta. BicHuk Xapkiecbko2o HayioHansHo20 yHieepcumemy imeri B.H. Kapasina. Cepia MeduyuHa. 2025.
T. 33. Ne 1(52). C. 93-102. DOI: https://doi.org/10.26565/2313-6693-2025-52-08
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ABSTRACT

Background. Low back pain is one of the most urgent medical and socio-economic
problems of society, accompanied by a global increase in the number of years lived
with disability (YLDs). The majority of studies associate low back pain with limitation
of motor function of the spine and muscle control of the lumbar-pelvic area, however,
in a number of reports such a connection was not found.

Purpose — to conduct a comparative assessment of orthopedic status and the results
of clinical tests of motor control in asymptomatic volunteers and in patients with
lumbar osteochondrosis with moderate pain syndrome.

Materials and Methods. Design: a retrospective controlled study. Material:
orthopedic examination protocols of 30 asymptomatic volunteers aged 20-30 years
(control group) and 60 patients aged 20-40 years with lumbar osteochondrosis
and moderate pain syndrome (main group). Methods: clinical: assessed: lumbar
pain intensity using VAS; the level of ODI according to Oswestry Disability Ques-
tionnaire, version 2.0; paravertebral muscle tone, lumbar spine mobility according
to the Schober method; mobility of the entire spine according to the «finger-floor» test;
motor control of the lumbar-pelvic muscles was tested; statistical.

Results. Low back pain according to VAS is considered moderate; the ODI disability
level indicated a moderate decrease in activity. The obtained data significantly
exceeded the similar indicators of asymptomatic volunteers (p < 0.05). The results
of the «finger-floor» and Schober tests revealed a reliable limitation of flexion (p < 0.01
and p < 0.05, respectively). The results of motor control testing revealed 3 types
of pathological motor patterns during flexion: 1) fixation of all parts of the spine
with flattening of the lumbar lordosis, backward tilt of the pelvis, and hyperextension
of the hip and knee joints in 45% of patients and 5% of volunteers; 2) fixation of the
cervical and thoracic spine with insignificant mobility in the lumbar spine, tilting
of the pelvis backwards and extensor position in the joints in 22.5% and 10%,
respectively; 3) moderate fixation of the spine with forward pelvic tilt and flexion
in the joints in 32.5% and 30%, respectively.

Conclusions. The presence of moderate low back pain and associated myotonic
syndrome in patients with lumbar osteochondrosis is accompanied by inconsistency
in the activation of the muscles of the lumbopelvic region with a change in the
motor stereotype.

Kolesnichenko VA, Holka HH, Hresko IV, Burlaka VV, Vesnin VV, Vvedensky BP, Vvedensky DB. Alteration in motor control
in patients with low back pain and myotonic syndrome of lumbar osteochondrosis. The Journal of V.N. Karazin Kharkiv
National University. Series Medicine. 2025;33(1(52)):93—102. DOI: https://doi.org/10.26565/2313-6693-2025-52-08

BCTYN

INTRODUCTION

MonepekoBun 6inb (MB) € ogHieto 3 HanakTyanbHi- Low back pain (LBP) is one of the most urgent
WKMX MeaMYHMX Ta couianbHO-ekOHOMiIYHMX npobnem  medical and socioeconomic problems in society. In 2021,
cycninbctBa. Y 2021 poui B cknagas npubnuaHo LBP accounted for an estimated 628.8 million prevalent
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628,8 MNH nowupeHux Bunagkie, 266,9 MMAH HOBMX
BuNagkie ta 70,2 MAH pPOKIB XWUTTS 3 MOMPaBKOK Ha
inBanigHictb (Disability-Adjusted Life Years, DALYs) [1],
o € Aes’siTolo nposigHot npuynHoto DALYS y BcboMy
CBIiTi [2], NnpocTexyeTbcsi rnobansHe 36inblUeHHS Kinb-
KOCTi pokiB, NpoxuTux 3 iHBanigHicTio (Years Lived with
Disability, YLDs) uepe3 b [3]. Y CnonyyeHux LWTaTtax
MbB nocigae nepwe micue cepeq 154 craHiB BUTpaT Ha
OXOpPOHY 370poB’sA, Ha ski B 2016 poui 6yno BuTpaveHo
6nusbko 134,5 mnpa gonapis CLUA [4]. B AnoHii 6es-
pobiTTa cepeg 1,04 MNH SINOHCBHKMX YONOBIKIB Npaue-
30aTHOro BiKy MOB’si3aHe 3 nonepekosumM 6onem [5].

MB B32aEMOMNOB’sI3aHMI 3 OOMEXEHHAM PYXOBOi (DYHK-
uii xpebta, B nepuwy 4epry, Npy BUKOHAHHI aKTUBHUX
pyXiB — 3rMHAHHA Ta PO3rMHaHHS, SiKi € HEBI4' €MHO Yac-
TUHOI NOBCSAKAEHHUX NOBYTOBUX Ta BUPOOHMYMX HaBaH-
TaxeHb [6]. B aaHun yac GinblwicTb ¢axiBuiB BBaXae,
LLIO MOpYLUEHHs1 pyxoBoi dyHKLiT xpebTa npu Nb € Hacnia-
KOM AUCKYHKUIT M’'A3iB NONepeKkoBO-Ta30BOl AiNSHKN 3i
3MIiHOKO pyXoBOro KoHTponto [7, 8], wo nposBnsAeTbes
3MIHOK MOCNILOBHOCTI BKMOYEHHA M'S3iB i3 BiATBOPEH-
HSIM HEKEPOBAaHWX PyXiB MONEPEKOBUX CETMEHTIB.

ICHyIOTb pi3Hi rinoTe3n po3BUTKY 3MiH PyXOBOI pery-
nAuii M’sA3iB - nonepekoBo-Ta30oBOi  AiNSAHKW. binbLwicTb
i3 HUX noB’A3aHa 3 ABOMa OCHOBHUMMW TeEOpPIAMMW, LLO
nepenbayatoTb: 1) 3MiHa amnniTyam Ta Yacy noyarky akTu-
Baljii NpaBoro Ta NiBOro OAHOMMEHHNX M’S3iB BUKNUKAE
NOPYLUEHHSI CUHXPOHHOCTI CKOPOYEHHS M’A3iB Ta pyxy
XpebToBMX CEermMeHTiB 3 aKkTUBaLielo MexaHopeuenTopiB
Ta HouumuenTopiB Ta BigyyTTam [B, abo 2) 6inb cynpo-
BOOXKYETbCA Miodpikcauieto [9]. IcHye Takox 6Giomexa-
HiYHa Teopia pPO3BUTKY AMCEYHKUiT M'A30BOI cCUCTEMMU
BHACINIAOK KYMYNATUBHUX CYOYTOMHUX YLUKOOXEHb 3B’S-
30Kk xpebTa, ¢hibpo3Horo kinbus MixxpebueBoro aucka
Ta Kancyn gJyrosigpocTyacTtux cyrnobie, po3pobrneHa
Panjabi M.M. [10]. 3rigHo 3 uieto Teopieto, nponpiouen-
TOPW MOLLUKOKEHUX €ENEMEHTIB XpebTOBUX CermeHTiB
reHepylTb CMOTBOPEHi CWUrHamu, Lo npu3BOAWUTb OO0
nopyLleHHs naTepHiB M’a30Bux Bignosigew [10].

Y TOM Xe 4ac € Hu3Ka MOBiOOMMNEHb, B SAKUX He
BUSIBMIEHO CTATUCTUYHO AOCTOBIPHMX BIOMIHHOCTEN MiX
pesynsrataMmy NOpPIiBHANBLHOTO 0BCTEXEHHSI NOMNEpPeKOBO-
Ta30BOr0 PUTMY Y aCMMMTOMHUX BOSIOHTEPIB Ta NauieHTiB
3 b [11, 12]. Ui paHi MoXyTb BKasyBaTu Ha BiACYTHICTb
pocrtosipHoro Bnnuey 1B Ha pyxoBWI KOHTPONb M’A3iB
nonepeKkoBO-Ta3oBOI AINAHKM Mpu  caritTanbHUX pyxax
i nepepbavaloTb HasiBHICTb AoAaTKoBuX dhakTopiB, siKi
30aTHi NOTeHUiBaTN 3MiHY M’i30BOT perynsuii.

Meta po6GoTum — npoBEecTM MOPIBHSMbHY OLHKY
opToneanyHoro cratycy Ta pesynbraTiB KMiHiYHUX TecTiB
PYyXOBOro KOHTPOMO Yy acUMMNTOMHMX BOJOHTEPIB Ta
y nauieHTiB 3 OCTEOXOHAPO30M MOMEepeKoBOro Biaainy
xpebTa 3 NoMipHO BUpaXxeHNM 60nboBUM CUHOPOMOM.

MATEPIAAU TA METOAU AOCAIAXEHHSA

HusaliH docrnidxeHHs — PETPOCNEKTUBHE KOHTPO-
NbOBaHe [OOCioKEHHS.

Mamepian 0OocnidxeHHs — NpPOTOKONW OpTOneauny-
Horo obcTtexeHHs 30 acMMNTOMHWX BOMOHTEPIB BIKOM
20-30 pokiB (cepenHin Bik (22,4 + 2,6) pokiB) Ta 60 xBo-
pux 20-40 pokis ((33,4 + 4,8) pokiB) 3 OCTEOXOHAPO-
30M nonepekosoro Biaginy xpebra (OlNBX) 3 nomipHum

cases, 266.9 million new cases, and 70.2 million disability-
adjusted life years (DALYs) [1], which is the ninth leading
cause of DALYs worldwide [2], with a global increase
in Years lived with disability (YLDs) due to LBP [3]. In the
United States, LBP ranks first among 154 health care
expenditure conditions, accounting for an estimated
US$ 134.5 billion in 2016 [4]. In Japan, unemployment
among 1.04 million Japanese male workers is attri-
buted to LBP [5].

LBP is interconnected with the limitation of the motor
function of the spine, first of all, while performing active
movements in the sagittal plane — flexion and extension —
which are an integral part of everyday household and
industrial loads [6]. Currently, the majority of specialists
believe that a violation of the motor function of the spine in
LBP is a consequence of the dysfunction of the muscles
of the lumbar-pelvic region with an alteration in motor
control [7, 8], which is manifested by a change in the
sequence of muscle activation with the reproduction
of uncontrollable movements of the lumbar segments.

There are various hypotheses for the development of
changes in the motor control of the lumbar-pelvic region
muscles. Most of them are associated with two main
theories, which suggest: 1) the change in the amplitude
and time of the activation onset of the right and left
eponymous muscles causes a violation of the synchro-
nicity of muscle contraction and movement of the ver-
tebral segments with the activation of mechanoreceptors
and nociceptors and the sensation of vertebral pain, or
2) pain is accompanied by myofixation of the vertebral
segments [9]. There is also a biomechanical theory of
the development of muscular system dysfunction due to
cumulative sub-fatigue injuries of the vertebral ligaments,
fibrous ring of the intervertebral disc and capsules of the
facet joints, developed by Panjabi M.M. [10]. According to
this theory, the proprioceptors of the damaged elements
of the vertebral segments generate distorted signals,
which lead to disruption of muscle response patterns [10].

At the same time, there are a number of reports that
have not revealed statistically significant differences
between the results of a comparative examination of the
lumbar-pelvic rhythm in asymptomatic volunteers and
patients with LBP [11, 12]. These data may indicate the
absence of a reliable effect of LBP on the motor control
of the muscles of the lumbar-pelvic region during sagittal
movements and suggest the presence of additional
factors that can potentiate changes in muscle regulation.

Objective — to conduct a comparative assessment
of the orthopedic status and the results of clinical
tests of motor control in asymptomatic volunteers and
in patients with lumbar osteochondrosis with moderate
pain syndrome.

MATERIALS AND METHODS

The study design is a retrospective controlled study.

The material of the study was the protocols of orthope-
dic examination of 30 asymptomatic volunteers aged
by 20-30 years (average age 22.4 + 2.6 years) and
60 patients 20—40 years (33.4 + 4.8 years) with osteo-
chondrosis of the lumbar spine with moderate pain
syndrome. All examined subjects were male. The group
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6onboBUM cMHOPOMOM. Yci obcTexeHi Bynu yonosivoi
ctati. KoHTponbHa rpyna acvMNTOMHWX BOJIOHTEPIB
cknaganacs 3 30 cniBpobiTHMKIB KomMyHanbHOro Heko-
MepuinHoro nignpuemcTtBa «Micbka nikapHs WBWAKOI Ta
HeBiaknagHoi MeguyHoi gonomoru iM. npod. O.l. Mewa-
HiHOBa» XapkiBcbkoi Micbkoi pagu (MJILLUHM[), y sknx
B aHamHe3i He Oyno enizogiB nonepekoBoro 6onto.
OcHoBHy rpyny cknanu XBOpi, siki cnocrtepiranucsa y
MIWHM[ (n = 20) Ta y MeanyHoMy LIeHTPi «IHTEpCOHO»
y JlbBoBi (n = 40).

Kpumepii 8kntoyeHHs1 y 00CiOXKEeHHS: BONOHTEPU —
BiACYTHiICTb ckapr Ha 6inb y xpebTi un cyrnobax, BigcyT-
HICTb HEBPOMOriYHMX 3axXBOPHOBaHb; XBOPi — HAasIBHICTb
MB TpuBanicTio 4o 12 MmicsuiB, BiACYTHICTb BUpPaXeHUX
MIOTOHIYHUX peakLin M’A3iB NONEPEKOBO-TA30BOI AiNsIHKN
3i 3HAYHMM OOMEXEHHAM PYXNMBOCTI MOMNEpPEKOBOro
Bioginy xpebTa; BiaCyTHICTb BigoOpaxeHOoro (y HWXHIO
KiHLiBKY) 60nto; BigCYTHICTb HEBPOMOriYHUX PYXOBUX
po3nagis 3 nape3amMu HWXKHIX KiHUIBOK. Kpumepigmu
BUKITIOYEHHSI 3 O0CiOXeHHS AN BOFIOHTEPIB Ta NauieHTIB
6ynn nepenomu xpebGTa Ta KICTOK HWKHIX KiHLiBOK
abo onepaTuBHi BTpyYaHHs1 Ha XpeOTi Ta HWXKHIX KiHLiB-
Kax B aHaMHe3i, HasABHICTb CMOHAUIONICTE3Y.

Memodu OocridxeHHs. IHTeHcuBHiCTb 1B ouiHoBanu
3a BAU (0 cm — BigcyTHicTb 6onto; 10 cm — HecTepnHUi
6inb). PiBeHb gucabinitauii ODI Bu3Hayanu 3a onuTy-
BanbHnkom Oswestry Disability Questionnaire, Bepcisi 2.0
(0 6aniB — BigCyTHICTE 06MEXeHHs akTuBHOCTI; 50 6anis —
NoBHE OOMEXEHHSI aKTUBHOCTI).

lNpu opmoneduyHomy o2nsdi eusHa4asu: TOHyC napa-
BepTebpanbHNX M’A3iB, pyXNUBICTb NONEPEKOBOrO BiaAiny
xpebta 3a metogom LUoGepa (y HOpMi npw 3rvHaHHI
BiACTaHb MiX ocTMcTMMM BigpocTkamm L1 i L5 xpebuis
36inbyeTbca Ha 4 cM), 3aranbHy pyxnuBicTb xpebTa
3a [Jonomorow TecTy «naneub-nignora» (y Hopmi npu
3rMHaHHi KiH4mk [l manbusa KucTi TopkaeTbcs mignoru).
PyxoBuii KOHTpOmnb M’A3iB NMOMNepeKkoBO-Ta30BOI AiMNsHKA
ouiHOBanu 3a pesynsratamMu TECTIB, L0 iMITYOTb NOBCSK-
OeHHi pyxu: 1) i3 NONOXEHHSI CTOSYN BUKOHATU 3rMHAHHSA
Ta pO3rMHaHHA Tynyba 3 MakcMMmanbHO MOXIMBOK
amnniTygo; 2) 3 MOMOXEHHS CTOSYM CiCTM Ha cTineub
(TecT «cTOATM-CiCTU®); 3) NiABECTUCA 3 MONOXEHHS
cuas4M Ha CTinbLi (TecT «cuaitn-nigeecTucs»). Pyxu Buko-
HyBanu 3 A0BiNbHO 06paHoto WBKAKICTHO. [pn BUKOHAHHI
TEcTiB BpaxoByBanucs aMmnnityga ta HanpsiMki noeg-
HaHUX pyxiB MNomnepekoBoro Bigainy xpebTa, Tasa Ta
KynbLUOBUX CyrnobiB, a Takox 4ac npoBedeHHs npobu.
KoxeH 3 TecTiB BUKOHyBaBCs 3 pasu; pesynbraTr TecTy
BBaXXaBCA MO3UTMBHMM, SKWO Koro Oyrno npoBeaeHo
NpaBUNbHO He MEHLLE ABOX pasiB.

lpu cmamucmuy4Hux OOCMIOXEHHSIX BUKOPWUCTOBY-
BanM MeToOu OMUCOBOI CTaTUCTUKW. BigMiHHOCTI Mix
rpynamu oujiHioBanu 3a t-kputepiem CTbtofjeHTa 3 piBHEM
3HaudywocTti p < 0,05. CtatuctnyHi pgocnigpkeHHs 6yno
npoBeaeHo 3 BUKopuctaHHam SPSS V20.

[On3anH gocnigxeHHsa cxBaneHo Ha 3acigaHHi Komicii
3 bGioeTnkn XapkiBCbKOro HauioHanbHOro Mean4yHoro
yHiBepcuTeTy MiHicTepcTBa OXOpOHM 340pOoB’A YKpaiHu
(npotokon Ne 7 Big 21 ciyna 2021 p.). JocnimkeHHs
NnpoBoAMNOCS BIiAMOBIOHO [0 CcTaHAapTiB  GioeTikn
lenbciHcbKOT Aeknapauii BcecBiTHbOI MeguyHOi acouia-
Uil Npo eTWYHi NPUHUMNW AN HayKoBUX | MeAuMYHUX
pocnigxeHb, a Takox KoHBeHuii Pagn €sponu npo
MpaBa ntognHu Ta GiomeguumHy. KoxeH yvacHuk gocnia-

of asymptomatic volunteers (control group) consisted
of 20 employees of the Municipal non-profit enterprise
«City Clinical Hospital of Emergency and Acute Medical
Care named after Prof. O.l. Meshchaninov» (CCHEAMC)
of the Kharkiv City Council, who had no episodes
of low back pain in the history. The group of patients
(main group) consisted of patients who were observed
in CCHEAMC (n = 20) and in the medical center
«Intersono» in Lviv (n = 40).

Study inclusion criteria: volunteers (control group) —
no complaints of pain in the spine or joints, no neurolo-
gical diseases; in patients (main group) — the presence
of low back pain lasting up to 12 months, the absence
of pronounced myotonic reactions of the lumbar-pelvic
region muscles with a significant limitation of the lumbar
spine mobility; the absence of referred (in the lower limb)
pain; absence of neurological motor disorders with
paresis of the lower extremities. The exclusion criteria
from the study for volunteers and patients were fractures
of the spine and bones of the lower extremities or
surgeries on the spine and lower extremities in history,
the presence of spondylolisthesis.

Research methods. The intensity of LBP was
assessed using VAS (0 cm — no pain; 10 cm — unbear-
able pain). The level of ODI disability was determined
using the Oswestry Disability Questionnaire, version 2.0
(0 points — no limitation of activity; 50 points — complete
limitation of activity).

During the orthopedic examination, the following
were determined: the tone of the paravertebral muscles,
the mobility of the lumbar spine according to the Schober
method (normally, when bending forward, the distance
between the spinous processes of the L1 and L5 verte-
brae increases by 4 cm), the total mobility of the spine
using the «finger-floor» test (normally, when bending
forward, the tip of the third finger of the hand touches
the floor). Motor control of the muscles of the lumbar-
pelvic region was evaluated based on the results of the
tests that imitate everyday movements. The following
tests were performed: 1) from a standing position to do
flexion and extension of the trunk with the maximum
possible amplitude; 2) from a standing position to sit on
a chair (test «stand — to — sit»); 3) stand up from a sitting
position on a chair (test «sit — to — stand»). The move-
ments were performed at an arbitrary speed chosen
by the subject until the onset of moderate pain. When
performing the tests, the amplitudes and directions
of the combined movements of the lumbar spine, pelvis
and hip joints were taken into account, as well as the
time of the test. Each of the tests was performed 3 times;
the test result was considered as positive if it was
performed correctly at least 2 times.

When statistical analyzing, the median was deter-
mined with a value of the standard deviation, t-test was
evaluated by the method of Student. The level of signi-
ficance was p < 0.05. Statistical studies were conducted
using SPSS V20.

The study design was approved at the meeting
of the Bioethics Commission of Kharkiv National Medical
University (minutes Ne 7 dated January 21, 2021).
The study was conducted in accordance with the bio-
ethical standards of the World Medical Association
Declaration of Helsinki on Ethical Principles for Scientific
and Medical Research and the Council of Europe
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XKEHHs1 HagaB NUCbMOBY IHPOPMOBaHY 3roy Ha y4acTb
Y OOCRIAXEHHI.

PE3YABTATU TA iX OBrOBOPEHHS

Pesynbratv  OUiHKM  IHTEHCMBHOCTI  NMONEpeKoBOro
6onto 3a BALU, piBHa gucabinitauii ODI ceigunnn npo
HasBHICTb Y NaLi€eHTIB MOMipHOro 600 Ta NMOMIPHOIO 3HK-
XEHHS1 aKTUBHOCTI BignosigHo. OTpuMaHi AaHi O4ikyBaHO
3Hauylle nepeBuvLLyBanyM aHanoriyHi NMOKa3HWKU acumn-
ToMHUX BonoHTepiB (p < 0,05). BigomocTi wopo tectyBaH-
HS pyXxnmBOCTi xpebTa (TecT «naneupb-nignorax») Ta obeary
pyxiB nonepekoBux cermeHTiB (Tect Llobepa) Ttakox
O4iKyBaHO BUSBUNN [OCTOBIPHE OOMEXEHHSI 3rMHaHHS
(p <0,01 Tap <0,05 BignosigHo) — Tabn. 1. OgHieto 3 Npu-
YMH 3HAYYLLOTO 3HWXEHHS PYXNMBOCTI xpebTa Ta 1oro
nonepekoBoro BiAAdiny moxe OyTn NOMIPHUIA riNepTOHYC
napaesepTebpanbHUX M’A3iB, BUABMEHUWA Y BCiX XBOPUX
OCHOBHOI rpynu.

Convention on Human Rights and Biomedicine.
Each study participant provided written informed consent
to participate in the study.

RESULTS AND DISCUSSION

The results of the assessment of the intensity of
lumbar pain according to VAS, the level of disability ODI
indicated the presence of moderate pain and moderate
decrease in activity in patients, respectively. The obtained
data were expectedly significantly higher than similar indi-
cators of asymptomatic volunteers (p < 0.05). Information
on testing the mobility of the spine (the «finger-floor» test)
and the range of motion of the lumbar segments (the Scho-
ber test) also expectedly revealed a reliable limitation of
flexion (p < 0.01 and p < 0.05, respectively) — Table 1.
One of the reasons for a statistically significant decrease
in the mobility of the lumbar spine and the entire spine may
be moderate hypertonicity of the paravertebral muscles,
which was detected in all patients of the main group.

Tabnuus 1. [leski cTaTUCTUYHI NOKA3HUKN OPTONEAMYHOMO CTaTyCy aCMMNTOMHUX BOMIOHTEPIB Ta NaUieHTIB 3 nonepekoBmMM 6ornem
Table 1. Some statistical indicators of the orthopedic status of asymptomatic volunteers and patients with low back pain

OasHaka / Sign MauieHtun/ Patients BonoHTepw/ Volunteers
BALL, cm / VAS, sm 4,6x1,1* 2,2+0,6
ODI, 6anwn / ODI, points 23,5+3,8* 9,412 .1
Tect Wob6epa, cm / Schober test, sm 2,2+0,6* 4,2+0,8
TecT «naneub — nignora», cm /«Finger — floor» test, sm 244 +4.8* 52+29

lMpumimka:
*p <0,05;
**p<0,01.
Note:
*p <0,05;
**p<0,01.

Pesynstat BWKOHaHHA (PYHKUiOHANbHUX 3aBaaHb,
aHarnoriYyHux Ao WoaeHHUX nobyTOBMX HaBaHTaXeHb, A0-
3BONUNY BCTAHOBWUTU 3MiHWM PYXOBOIO CTEPEOTUMY B YCiX
xBopux. [INsi BUKOHAHHSA 3rMHaHHA Ta PO3rMHaHHs Tynyba
3 MaKCMMasnbHO MOXITMBOK aMNliTygol 3 HEUTParbHOro
MOMOXEHHS CTOAYM MaLi€EHTU BUKOPWCTOBYBAmnM Kinbka
KOMMeHcaTOpHNX MexaHi3MiB. Bynu 3apeecTpoBaHi:

— dpikcauis Bcix Bigainis xpebTa (LWMAHOroO, rpyaHOro
Ta NMoMepeKkoBoro) 3i CMMOLLEHHAM MOMepeKoBoro rop-
003y, HaxMroM Tasa Hasafj Ta rinepeKkCTEeH3IE KyrbLUo-
BMX Ta KOniHHMX cyrnobiB y 18 (45%) naudieHTiB Ta y
1 (5%) BonoHTepa (puc. 1, b);

— cpikcauia wwuHOro Ta rpygHoro BigainiB xpebta
3 HEe3Ha4yHOoKl pPyXNUBICTIO B MNOMEpeKoBoMy BiAAini,
Haxurom Tasa [03agy Ta PO3rMHAaNbHOK YCTAHOBKOH
Y KynbLUOBMX Ta KOMiHHUX cyrnobax y 9 (22,5%) xBopux
Tay 2 (10%) BonoHTepis (puc. 1, c);

— nomipHa dikcauia BCbOro xpebeTHOro croBna
3 HaxunoMm Ta3a gonepeny Ta 3rMHaNbHOK YCTAHOBKO
B KyNbLUOBMX Ta KOniHHMX cyrnobax y 13 (32,5%) xsopwux
Tay 6 (30%) BonoHTepis (puc. 1, d).

[pyn BUKOHAHHI TECTIB «CTOATU-CICTU» Ta «CuUgiTu-
nigBecTUCsa» BUABMEHO MiodgikcaLito MonepekoBoro Big-
ainy xpebta Ta oOMexeHHA pyxiB y rpygHomy Biggini
xpebTa. Takox y BCiX MauieHTiB Big3Hayanacsa 3atpMmMka
pyxiB Tyrnyba MOpiBHAHO 3 NOYATKOM PYXIB Y KyIbLUOBKX
cyrnobax. OTpumaHi AaHi ceigyaTtb Npo 3MiHY KiHEMaTUKu

The results of the fulfillment of functional tasks, similar
to everyday household loads, made it possible to estab-
lish changes in the motor stereotype in all patients.
To perform flexion and extension of the trunk with the
maximum possible amplitude from a neutral standing
position, the patients used several compensatory mecha-
nisms. Were registered:

— fixation of all parts of the spine (cervical, thoracic
and lumbar) with flattening of the lumbar lordosis, poste-
rior tilt of the pelvis and hyperextension in the hip and knee
joints in 18 (45%) patients and in 1 (5%) volunteer (Fig. 1, b);

— fixation of the cervical and thoracic spine with
insignificant mobility in the lumbar spine, posterior
inclination of the pelvis and extension position in the
hip and knee joints in 9 (22.5%) patients and in 2 (10%)
volunteers (Fig. 1, c);

— moderate fixation of the entire spinal column
with anterior pelvic tilt and flexion position in the hip
and knee joints in 13 (32.5%) patients and in 6 (30%)
volunteers (Fig. 1, d).

While performing functional tasks «sit — to — stand»
and «stand — to — sit», myofixation of the lumbar spine
and limitation of movements in the thoracic spine were
found. There was also a delay in trunk movements
compared to the onset of movements in the hip joints
in all patients. All tests simulating everyday movements
were performed in slow motion. The findings indicate
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nonepekoBoro BiAdiny xpebrta, Taza Ta KynbLUOBUX Cyr-
noGiB. |HWMMK crioBamu, pyx CYMiKHUX CErMEHTIB He
CUHepriYHui i BiabyBaeTbca i3 cybonTumanbHOK amnrii-
TyOOl0 Ta LWBUAKICTIO.

FeLLEt

the change in the kinematics of the lumbar spine, pelvis
and hip joints. In other words, the movement of adjacent
segments is not synergistic and occurs with suboptimal
amplitude and speed.

o ¢

1,‘\'i-.r .|

Puc. 1. BapiaHTv naTonoriyHux pyxoBux NaTepHiB: a — HOPMa;
b — dhikcauis xpebTa 3i CNNOLLEHHAM NoNepekoBOro OpA03Y, HAXUNOM Tasa [03aAy, NepPepo3rvHaHHS B KyrbLLOBOMY

Ta KoniHHOMY cyrno6ax;

C — hikcaLia WUnHOro Ta rpyaHoro BigAiniB, He3Ha4YHa pyXnuMBICTb MONEPEKOBOro BiAAiNy, Haxun Ta3a go3agy
Ta eKCTeH3iliHa yCTaHOBKa B KyIbLLUOBOMY Ta KOMiHHOMY cyrrnobax;
d — nomipHa dpikcauis xpebeTHoro cToBna 3 nepeaHiM HaxmnoM Tasa Ta (rekcCiiHoK YCTaHOBKOK B KyIbLLIOBOMY

Ta KoniHHOMY cyrnoGax

Fig. 1. Variants of pathological motor patterns: a — norm;
b — fixation of the spine with flattening of the lumbar lordosis, backward tilt of the pelvis, hyperextension in the hip

and knee joints;

¢ — fixation of the cervical and thoracic parts, insignificant mobility of the lumbar part, tilting of the pelvis backwards

and extension position in the hip and knee joints;

d — moderate fixation of the spinal column with anterior tilt of the pelvis and flexion in the hip and knee joints

3ruHaHHsa xpebTa € ogHUM 3 HanoLwMpeHiWnx noody-
TOBMX Ta BUPOBHUYMX HaBaHTaXeHb JIIOAUHW. Y HOpPMi
npu Haxuni Tynyba gonepeny 3 HEMTPabHIO NOMOXKEHHS
CTOSlYM 3 PO3IrHyTUMK KOMiHHUMK cyrnobamu nepLi
50-60° pyxy BiobyBalTbCs 3a paxyHOK 3rMHaHHS Mnone-
PEKOBMX CermMeHTiB (pO3TAryBaHHS M'A3a-BUNpsMIsya
xpebTa), noganbwuii Haxun Tynyb6a Bnepen 3abes-
neyyeTbCcsl poTauieto Tasa [Jonepedy (po3TAryBaHHS
BEMUKOTO CiQHWYHOTO M’A3a) i 3rMHaHHSAM KyNbLUOBUX
cyrnobiB (po3TaryBaHHSA M'si3iB-po3rvHadiB cterHa) [12].
Y 3B’A3Ky 3 rinepToHycom napaBepTebpanbHux Mm’asiB

Flexion of the spine is one of the most common
household and industrial stresses of a person. Normally,
when the trunk is tilted anteriorly from a standing
position with the knee joint extended, approximately
the first 50—60° movements occur due to flexion of the
lumbar segments (stretching of the erector spinae
muscle), further forward tilt of the trunk is provided
by the anterior rotation of the pelvis (stretching the
gluteus maximus muscle) and flexion hip joints
(stretching of the hips extensor muscles) [12]. Due to the
hypertonicity of the paravertebral muscles with myo-
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(o BMSIBMEHO Y BCiX XBOpUX AOCHiAXyBaHOI rpynu) Ta
CYNyTHLOK Miodpikcalielo nonepeKkoBo-Ta3oBOI AiNAHKN
3MIHIOETBCA B3aEMOAis NaHOK KiHEMaTWYHOrO naHLtora
nonepekoBuin BiaAin xpebTa — Ta3 — KymnbLUOBi cyrrnobu,
i ue dyHKUioHanbHe 3aBOaHHA (3rMHaHHS xpebTa) BUKO-
HYETLCHA 3@ paxyHOK akTuBauil M'a3iB y HaMeHLU eHep-
roBUTPaTHI Ans AaHoro cyb’ekta mocnigoBHocTi. [aHa
obcTaBMHa MOXe MOSICHUTU HasiBHICTb Pi3HMX BapiaHTiB
3MiH cTepeoTuny pyxis [13], BuSABNEHWX Yy Hawomy
gocnigpkeHHi. Moxnueo, uUa obcTaBMHa — BUKOHaHHA
NOKOMOLIA Yy HaWbinbll EKOHOMIYHOMY pexumi — €
OfHiEl0 3 MpUYMH peecTpauii 3MiHEHMX NaTepHiB pyxiB
Yy aCMMMNTOMHMX BOIOHTEPIB.

Cnig 3asHaunTW, WO onucaHi B nitepaTypi pesynb-
TaTW MOPIBHANbHUX AOCHIMKEHb KIHEMATUMKM MOMNEepeEKo-
BOro BigAiny xpebta B KOHTPOMbHiA rpyni BOMOHTEPIB
Ta rpyni xsopux 3 b cBigyaTb NPo HeJoCTaTHIO y3roaxe-
HiICTb gaHuX. fK OCHOBHA MpMYMHA HEOOHOPIgHOCTI
pe3ynksTaTiB Takux AOChigXeHb po3rnagaeTbcs BUKOPUC-
TaHHA piBHUX METOAIB Ta MNPUAOMIB BUMIpPIOBAHHS
pyxie [14]. Cepea npuymH, SKi MOXYTb MpU3BECTM [0
HEeOOHOPIOHWX pe3ynbTaTiB, TaKoX PO3rMsfaloTb PisHY
iHTeHcuBHICTL | TpmBanicTb 1B, HegocTaTHIO BUGIPKY
nopisHioBaHux rpyn [15].

BUCHOBKHU

HasBHicTb noMipHO BupaxeHoro 6onboBoro Ta
MOB’A3AHOM0 3 HUM MIOTOHIYHOTO CUHOPOMY Y XBOPMX
Ha OCTEOXOHAPO3 MOMEepekoBOro Bigdiny xpebrta cynpo-
BOIKYETbCA HEY3rO[PKEHICTIO akTuBauii M’'asiB  none-
PEKOBO-TA30BOI AiNAHKM 3i 3MiHOK PYXOBOr0 CTEPEOTUMY.
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fixation of the lumbar-pelvic region (what was found in
all patients in the study group), the interaction of the
links of the kinematic chain of the lumbar spine —
the pelvis — the hip joints is disrupted, and this func-
tional task is performed due to the activation of muscles
in a sequence that is least energy-consuming for a given
subject. This circumstance can explain the presence of
various variants of changes in the motor stereotype [13],
identified in our study. Perhaps this circumstance —
performing locomotions in the most economical mode —
is one of the reasons for the registration of altered
movement patterns in asymptomatic volunteers.

It should be noted that the results of comparative stu-
dies of the kinematics of the lumbar spine in the control
group of volunteers and in the group of patients with LBP
pain presented in the literature indicate insufficient data
consistency. The use of various methods and techniques
for measuring movements is considered as the main
reason for the heterogeneity of the results of such stu-
dies [14]. Among the reasons that can lead to hetero-
geneous results, the different intensity and duration
of low back pain, insufficient sample of the compared
groups are also considered [15].

CONCLUSIONS

The presence of moderate low back pain and
associated myotonic syndrome in patients with lumbar
osteochondrosis is accompanied by inconsistency in the
activation of the muscles of the lumbopelvic region with
a change in the motor stereotype.
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Prospects for further research

A promising direction for further research is a comparative
assessment of the X-ray anatomical features of the lumbar
vertebrae in asymptomatic volunteers and patients with
osteochondrosis of the lumbar spine with moderate pain
syndrome and impaired motor control of the muscles of the
lumbopelvic region.
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