AHOTAIIA
I'pecvro 1. B. MexaHi3Mu pO3BUTKY, J1arHOCTHUKA Ta JIIKYBaHHS MOPYIICHb
PYXOBOTO CTEPEOTHUITy Yy XBOpUX Ha TIONEPEKOBHUH  OCTEOXOHAPO3. —
KBamidikamiitHa HaykoBa mpailsi Ha MpaBax PyKOIHCY.
Jucepraltiss Ha 3100yTTS CTymneHs JokTopa (imocodii 3a creriagbHICTIO
222 — Menumuna, 22 — OxopoHa 310poB’s. — JIbBIBCBKMM HaIllOHAIBHUN

MeauIHui yHiBepcuteT iMeHi Jlanumu ["amuiibkoro MO3 Ykpainwn, JIsBiB, 2021.

BonboB1 CHHAPOMHU MONEPEKOBOTO OCTEOXOHIPO3Y 1 CYMYTHI iM MIOTOHIYHI
peakuii — OAWMH 3 MEpIIMX MPOSBIB 1 NPAKTUYHO MOCTIMHUX CYIYTHHKIB
3aXBOPIOBaHHS, II0 HNPU3BOJAUTH 10 JAUCRYHKLII M’S31B IMONEPEKOBO-Ta30BOI
oOnacTi. 3MiHa TOCIIJOBHOCTI AaKTHUBAIll M S30BHUX TIpPYI MHPOSBISETHCS
HNOPYLIEHHSIM PYXOBOTO CTEPEOTHUITY 3 BIATBOPEHHSM HEKOHTPOJIBOBAHUX PYXIiB
HOMEPEKOBUX CErMeHTIB. Lle Moke MpU3BOAUTH 10 MOPYILIEHHS PyXOBOi (PyHKIIIT
xpeOTa, mepul 3a Bce, NP BUKOHAHHI aKTMBHUX PYXIB B CariTalbHIN IJIOMIMHI —
3TUHAHHS Ta PO3TMHAHHS, — SIKI € HEBII'€MHOIO YaCTUHOIO MOBCSIKICHHHUX
noOyTOBUX 1  BUPOOHMYMX  HaBaHTaKEeHb. [lOBTOpIOBaHI  MOPYILIEHHS
KOOPJIMHOBAHO1 i1 M’5131B TOTIEPEKOBO-TA30BOi 00JIACTI MPU3BOAATH 10 PO3BUTKY
CHTE30MAaTii, MOSBOI0 Yy Ps/il BUIAIKIB BOTHUII BTOPUHHOI OOJHOBOi ipHUTAIlil
1 IPOrpEeCYBaHHSIM XBOPOOHU.

MexaHi3MH  pPO3BUTKY MOPYIIEHb PYXOBOI'O CTEPEOTHUIy OCTATOYHO
HEe BCTaHOBJEHI. Bce 1ie He CHO, 4d € 3MIHa PYXOBOTO CTEPEOTHUITY HACIIIKOM
0omt0 3 1HriOiIi€Er0 HEHpOM’s30BOi B3aeMOJlli, ab00 X PYXOBlI MNOPYIICHHS —
NEePBUHHUN (PaKTOp, MO TMOTEHIIOE PO3BUTOK M’ SI30BO-CKEJETHOI JUCQYHKITI.
HeoOxinHe BU3HAYEHHSI MEXaHI3MIB PO3BUTKY MOPYUIEHb PYXOBOI'O CTEPEOTHUILY
Uit po3poOKM  e(DEKTUBHUX  MATOTEHETUYHO  OOTPYHTOBAHHMX  MPOrpam
KiHe310Teparii XBOPUX Ha MOMEPEKOBUN OCTECOXOHIPO3.

JliarHOCTHKa MOPYIIEHb PYXOBOTO CTEPEOTUIYy YTPYAHEHA BHACIIIOK
3HayHOI ~ PO3ODKHOCTI  pe3yNbTaTiB  TECTyBaHHS  KIHEMaTHUKH  CETMEHTIB

MONEPEKOBO-Ta30BO1 00JIACT1 K Y XBOPHUX, TaK 1 y aCUMITOMHIM momysisiiii. OTxe,
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nudepeHiialis MK 1HAMBIAYalIbHOIO BapiaOeNbHICTIO PYXJIMBOCTI XpeOTa, Tazy
1l TA30CTETHOBHX CYIJIOOIB Ta MaTOJIOTIYHUMHU PYXOBHMH NaTepHAMHU HE 3aBXKIU
MOXJMBa. ToMy MoIIyk OUIBII JOCTOBIPHUX TECTIB BHU3HAYEHHS IaTOJOTIYHOIO
PYXOBOT'O CTEPEOTHIIA € aKTyaTbHUM.

JlikyBaHHS TAIlIEHTIB 3 TOINEPEKOBUM OOJIeM Ta IMOPYIICHHSMH PYXOBOIO
CTEpPEOTHNy, MO0 OOMEXYIOTh (DYHKIIIOHAJIBbHI MOMIHMBOCTI XpeOTa H ONOpPHO-
PYXOBOi CHCTEMH, 3HWXKYIOTHb IMpale3aTHiCTb, B TOMY YHCII 3 BUXOJOM Ha
IHBJIIIHICTh, — OJHA 3 HaWaKTyaJbHIMMX MEIUKO-COIiaTbHO-CKOHOMIUHUX
npobieM cycniiabcTBa. [[ofaTkoBa CKIIAJHICTh JIIKYBaHHS TAKUX XBOPHUX MOJISITA€E
B TOMY, II0 CaMOBUIBHOTO YCYHEHHS IHUCQYHKIIi M’S31B MOMNEPEKOBO-Ta30BOI
o0nmacTi He BIJIOYBA€ThCS; HEONTUMANBHI PYXHM MOXYTh «YBIYHIOBATH»
JIOKOMOTOpPHI TMOPYWIEHHS, MNPU3BOJAMTH A0 XPOHI3alli MONEPEKOBOro OO0,
3HIDKEHHSI SIKOCT1 KUTTSl Ta COINaJbHOI Je3ajarnTaiiii 1i€i 4MCIIEHHOI Kareropii
MaI€HTIB.

O0’ekTOM JOCHIIKEHHA OyJio OOpaHO PYXOBUW CTEPEOTHUIl Y XBOPUX Ha
MOTIEPEKOBUN OCTEOXOHJIPO3 3 MIOTOHIYHUMHU PEAKIIsIMH M S31B MONEPEKOBO-
Ta30BOi 00JIACTI.

MarepianoM HOCHIDKEHHSI CTaJM TPOTOKOJIM KJIIHIKO-PEHTT€HOJIOTIYHOTO
oOcrexenHss 80 XBOpUX Ha MOMEPEKOBHIM OCTEOXOHAPO3 3 MOMIPHOIO HAMPYTOIO
M’5131B TOMEPEKOBO-TA30BOI 00JIACTI 1 3MIHOIO PYXOBOT'O CTEpeoTuIly. Bel maiientu
qyoJioBiyoi ctati y Bimi 22-44 (31,7+4,4) poKu CIOCTEPIrajuCh B MEIUYHOMY
neHntpi «Iarepcono» M. JIbpoa B 2017-2019 p.p. XBopi BUNAAKOBOIO BHOIPKOIO
Oyyu posnineHi Ha ABi Tpynu — ocHOBHY (N=40) i koHTposbHY (N=40). B ocHOBHIii
rpymi mporpama  (i3uvHOl peaOimiTaiiii  BKIOYaga: a) IOCTI30METPHYUHY
penakcariro M’s31B ONEPEeKOBO-Ta30BOI 00JIaCTi 3 BUKOPUCTAHHSIM OKOPYXOBHUX Ta
JTUXAIbHUX CHHEpPTid; 0) po3poOieHI Hamu JIiKyBaibHI (i3HUYHI BIpaBH IS
BIJTHOBJICHHSI PyXOBOI'O CTEPEOTHITY; B) KypC YAapHO-XBHUIBOBOI Tepallii arapaTtoM
JUIS  €KCTPaKOpIOpaibHOI  yaapHO-XBWiIboBOi  Tepamii  Masterplus  MP200
(BupoonunTBo Storz Medical AG, IlIseiinapis). Y KOHTpOJBHIN Tpymi mporpama

¢biznunoi peabimiTarii Ckjaagagacs 3: a) MOCTI30METPUYHOI penakcarii M’s3iB
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MOTIEPEKOBO-TA30BOi 00JIACTI 3 BUKOPUCTAaHHSM OKOPYXOBHX Ta JUXAIBHHUX
CHHEpTiH; 0) (i3NYHHUX BIpPaAB HA KOOPAHHAILIIO.

B po6oTi BUKOPUCTOBYBAIMCH HACTYITHI METOAM JOCIIPKEHHS: a) KITIHIYHI:

1) mocmimpkeHHS OPTONEANYHOTO CTATYCy 3 OIIHKOIO IMOJIOKEHHS MapHUX
AHTPOIMIOMETPUYHHUX TOUYOK: AKpOMIAIBHUX KIHIIB KJIIOUUIlb, MEPEIHIX BEPXHIX
ocTeil KIyOOBUX KICTOK, HIDKHIX KYTIB JIONMATOK, KPWJI Ta3y B CTaTUYHOMY
MOJIOKEHH] (TIPU 3pYYHOMY CTOSIHHI) 1 MM 9ac BUKOHAHHS (DYHKITIOHAJIEHOTO
3aBiaHHsa (TIpuciiaHHs); KoHQiryparii XpeOta y ¢ppoHTaNBHIA 1 cariTaabHIN
IJIONIMHAX;, peakilli TMallleHTa Ha MNaJblallll0 TPUTEPHUX TOUYOK IMOMEPEKOBO-
Ta30BOi 00JACTi; 3arajibHOI PYXJHMBOCTI XpEeOETHOro CTOBNA 3 BUKOPUCTAHHAM
TECTy «IaJIbII-M1JIJIOTa», PYXJIMBOCTI TPYAHOTO 1 MOMEPEKOBOTO BIILITY XpeOTa 3a
MeTogoM Schober, o0csATy pyXiB B KyJBIIOBHX Cyrio0ax 3a HedTpambHuM O-
MPOXITHUM METOJOM; (DYHKI[IOHAJIBHOTO CTaHy M’sI31B-3TMHAYiB 1 pPO3THHAYIB
MOTIEPEKOBOr0 BIJIUTY XpeOTa, Ta3zy 1 CTErHa 3 JOCIIKEHHSIM iXHBOTO TOHYCY,
CWJIM Ta BUTPUBAJIOCTI;

2) MOCIIDKEHHSI PYyXOBOTO CTEPEOTHITY 3a PE3yJIbTaTaMH TECTiB aKTUBHOTO
PYXOBOTO KOHTPOJIO M’SI31B MOMEPEKOBO-TA30BOI 00JIACTI Ta TECTIB, IMITYHOUHMX
BUKOHAHHS TOBCSK/IEHHUX PYXIiB;

3) aHKeTyBaHHS XBOPHX 3 CAMOOIIIHKOK CBOro (DYHKI[IOHATBHOTO CTaHy 3a
pesynbpratramu mkamum VAS, iHgekcy ODI 3a ommryBamsHukom OSwestry, piBHA
KiHe310(0011 3a mKamow Tampa, piBHS TPUBOTH Ta HECIOKOI, MOB’SI3aHUX
3 O4IKyBaHHAM 00J110, 3a 1mkanow PASS-20;
0) PEHTTEHOJIOTIUHI 3 BHU3HAYCHHSM Ha TPhOX HIKHBOIIOIIEPEKOBUX CErMEHTaX
PEHTTC€HAHATOMIYHUX XapaKTEPUCTUK XPeOIiB (CUMETPUYHICTH MPABOTO 1 JIIBOTO
CYrJ1000BUX, TONEPEYHUX BIAPOCTKIB OJTHOTO M TOTO kK XpeOIils, HAsIBHICTh pOTAaIlii
OCTHCTOTO B1IPOCTKY, B3a€EMOBIJTHOCHHU CYTJIOOOBUX KIHIIB Y TyTOBIIPOCTKOBOMY
Cyrio0i, pO3TallyBaHHS TMPaBOrO 1 JHBOTO JIYTrOBIIPOCTKOBUX CYTJIOOIB;
B) CTATHCTUYHI.

3a pesyapTaTaMyd  KIIHIYHMX JIOCHI[DKEHb BUSIBICHO TEPEBaKAHHS

HECUMETPUYHOIO PO3TAllyBaHHS JOCIHIKEHUX aHTPONOMETPUYHUX OPIEHTUPIB
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B CTATUYHOMY TIOJIOKEHHI Ta MiJ Yac JWHAMIYHMX HABAaHTAKEHb HE TIIbKU
IpaBoOpydY 1 JIBOpYY, aje ¥ y BEpXHIii 1 HIKHIA MOJNIOBUHI TynyOa xBopux. Lle
MOX€ CBIIYUTA TIPO HEKOMIICHCOBaHI  aJalTHBHI  YCTaHOBKH  TyiyOa
3 TUCQYHKINEIO PI3HUX M’ SI30BUX TPYIIL.

PesynpraT manpnanii TPUTEPHUX TOUYOK IMOMEPEKOBO-TA30BOi 001acTi
JIO3BOJIMJIA BCTAHOBHUTH, IO HAMOUIBII OOJIOYMMHU BUSIBUIHCS TPUTEPHI TOUYKU
HIOKHBOIIOTIEPEKOBO-TAa30B01 00JacTi — MICIIS TOYATKy 1 MPUKPITUICHHS TIMOOKHX
M’s131B TIONIEPEKOBOT0 BIILTY XpeOTa (0araTopo3aiIbHUX M’SI31B, MIKIIOTIEPEUHUX
M’531B, M’SI31B-pOTATOPIB), @ TAKOX M’S31B, IO HPHUBOJAATH CTETHO (KOPOTKHIA,
JIOBTHM 1 BEJIMKUI), Ta TPYLIONOAIOHOTO M’ 534.

PyxnuBicTh XpeOETHOTO CTOBNA B LIJIOMY 32 Pe3yJbTaTaMH TECTY «IaJIblii-
nijjora» Oyjia oOMekeHa 3a paxyHOK Mio(ikcarlii monepekoBoro BiAIUTy XpeOTa
(pesynbTatu Tecty Schober (2,2+1,8) cm). OOcsar pyxiB y TpyaHOMY BIIJILTY
xpeOTa OyB B MeEXax HOPMH. AMIUIITYy/la PyXiB Ta30CTETHOBUX CYIJIOOIB
BUSIBUWJIACh OOMEKEHOIO Y cariTajibHii Ta (PpOHTATBHIN IJIONIUHAX.

OYHKIIIOHATBHUM  CTaH  M’SI31B  TOMNEPEKOBO-Ta30BOi  00JacTi, 3a
pe3ynbTaTaMu BIANOBIIHUX TECTIB, XapaKTEPU3yBaBCS IMIJBUILIEHUM TOHYCOM,
3HIDKEHHSIM MOKA3HUKIB CUJIM 1 BUTPUBAJIOCTI YCIX JTOCHIIKEHUX M’ SI31B.

Pe3ynbratu  TecTyBaHHS  aKTUBHOTO  PYXOBOIO  KOHTPOJIIO  M’SI31B
MOMEPEKOBO-Ta30BOi  00JIACTI BHUSIBUWIM peai3allil0 MaTOJOTIYHUX PYXOBHX
natepHiB: a) (QUIEKCIHHUX: NpPHU 3TMHAHHI Ta30CTETHOBHMX CYIJI00IB 3aMiCTh
3TMHAHHA T[ONEPEeKOBOTO BIAAUTY XpeOTa peani3yBajloCh MHOro pO3TMHAHHSA
y 87,5 % mnariieHTiB; 0) €KCTCH3IMHMUX: MPU PO3TWHAHHI TA30CTETHOBUX CYIJIOOIB
3aMICTh PO3THHAHHS TMOMEPEKOBOTO BiAAUTY XpedTa CrmocTepiraioch MOro
3ruHanHA y 75,0 % xBopux.

3a pe3ynbTaTaMu TECTIB, IMITYIOUHMX MOBCSAKIEHHI HABaHTAXCHHSI, BUSBICHO
Taki KOMIICHCATOPHI MexaHi3Mu: a) dikcallisi BCiX BiqauIiB XpeOra (IIHIHOTO,
IPYAHOTO Ta TOIMEPEKOBOT0) 31 CIUIOIMICHHSM IOMNEPEKOBOTO JIOP/I03Y, HAXUIOM
Tazy J103aJly Ta MEPEepPO3THHAHHSIM Yy Ta30CTETHOBOMY 1 KOJIHHOMY CyTjio0ax —

18 (45,0 %) xBopux; 0) ¢ikcaris IMMAHOTO Ta TIPYAHOrO BIIAUIIB XpedTa
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3 HE3HAYHOIO PYXJIMBICTIO B MOMEPEKOBOMY BIAJLII, HAaXWJOM Ta3y M03ady Ta
eKCTEH31MHOI0 YCTaHOBKOIO B Ta30CTETHOBOMY 1 KOJIHHOMY cyriobax —
10 (25,0 %) mnarienTiB;, B) momipHa (Qikcallis XpeOETHOr0 CTOBIA 3 TMEPEAHIM
HAaXWJIOM Ta3y Ta (IEKCIHHOIO YCTaHOBKOIO B Ta30CTETHOBOMY 1 KOJIIHHOMY
cyriooax — 13 (32,5 %) xBopux.

Pe3ynbTaTd CcaMOOLIIHKM XBOPUMH CBOTO  (PYHKI[IOHQJIBHOTO CTaHy
JO3BOJIMJIM ~ BHUSIBUTH, 10 IHTEHCHUBHICTh momepekoBoro Oomo  VAS
((64,0+7,6) mm), piBenb naucabimitaiii ODI ((54,3£9,6) Oama) BimoOpakamu
BUpaXeH! (YHKILIOHAJbHI MOPYLIEHHS B OMNOPHO-PYXOBIM CHCTEMI; OYIKYBAaHO
BUCOKMMH BUSBUIUCS piBHI KiHe3iodooOii SKT ((42,5+£3,8) Gama) Ta crpaxy
1 TPUBOTH, TIOB’SI3aHUX 3 oOuiKyBaHHsAM Oomro PASS ((49,5+13,1) O6ana).
Pe3ynbTaTu TEPBUHHOTO OOCTEXEHHSI TOKa3ajdd BIACYTHICTh CTAaTHCTUYHO
JIOCTOBIPHUX BIJIMIHHOCTEH MI)K OCHOBHOIO 1 KOHTPOJIBHOIO TPYIaMH JI0 TTOYATKY
JIKyBaHHS 32 yciMa JOCIIHKEHUMHU 00’ €KTUBHUMHU 1 Cy0’ €KTUBHUMU MTOKa3HUKAMU
CTaHy OIOPHO-PY30BOi CHCTEMHU.

PesynbraTi  MOPIBHAJIBHOTO  aHANi3y  JOCHIJDKEHHS  IMOMEPEKOBUX
CTIOHJMJIOTPAM 3arajibHOi TPYIH XBOPUX HA OCTEOXOHIPO3 XpeOTa 3 MOPYyIICHHSIM
PYXOBOTO CTEPEOTHITy 1 TPYNU aCHMITOMHHX BOJIOHTEPIB BUSBWIM CTaTUCTUYHO
BIPOT1JIHE MEpEeBa’KaHHS BCiX BapiaHTIB acCUMETpPid MOMEPEKOBUX XPeOIliB HA BCIX
HUKHBOTIOTIEPEKOBUX PIBHSAX B TPYIl MAalI€HTIB: aCUMETPIs BEIUYMHU IPABOTO
1JTIBOTO CYIJIOOOBUX BIJIPOCTKIB, JUCKOHTPYEHTHICTh CYIVIOOOBUX (DaceToK,
poTarllisi OCTUCTUX BIIPOCTKIB, aCUMETpisl MONEPEYHUX BIIPOCTKIB Ta aHOMAIs
TPOIIi3MYy.

3a pesynbTaTaMu KIIHIKO-PEHTT€HOJOTIYHUX JIOCHIKEHb pPO3p00JIEeHO
HECYIEepPEUINBY KOHIICTIIII0O TAaTOT€He3y TOpYIIEHbh PYXOBOTO CTEPEOTHILY
y XBOpHUX Ha TOIMEPEeKOBUil 0cTeoXxoHaApo3. HecumerpuuHa BenmuyrHa Cyriio00BUX
1 IOTIEPEYHUX  BIAPOCTKIB, PpOTAIlii OCTUCTUX BIAPOCTKIB (MICI[b TOYATKY
1 IPUKPIIUICHHS BOJIOKOH 0araTopo3iIbHOTO M’s3a) CYNPOBOKYIOTHCS PI3HOIO
JOBXKMHOIO 1 TOHYCOM IMpaBUX 1 JIBUX M’ A30BUX Ny4yKiB. Pi3Hy BenuyuHy

Cyria000BUX BIIPOCTKIB 1 OpIEHTAIil0 CYriao00BUX (DACETOK CYIPOBOIKYE
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acHUMeTpisl MHUOOKUX 1 TOBEPXHEBUX BOJOKOH 0araTopo3IiIbHUX M S31B 31 3MIHOIO
XapakTepy B3a€MOJIl MK PI3HUMH M’ SI30BUMU TpyIllaMU Ta HAMPSMKY 1 BEIMYHHU
MEXaHIYHMX CTPECiB, IO IiI0OTh Ha €JIEMEHTH XPEOCTHUX PYXOBHX CEIMEHTIB,
a TAKOXK HATATY/HANPyTH B aKTUBHIA (M’SI30BO-CYXOXXWJIBHIM) 1 TMAacCHBHIN
(JirameHTapHIN) migcucTeMax, 1o cTabuml3yroTh xpedeT. Taka cutyallis 3MiHIOE
M’S30BYy B3a€EMOJIII0, TIIOTCHIIIIOE 3MIHY MIDKCErMEHTApHUX, B TOMY 4YHCII
JTIOMOOCaKpaIbHUX PYXiB 3 MOPYIICHHSAM (DYHKIIIOHAIBHOI MOTEPEKOBO-TAa30BOi
ctabinpHOCTI. TlocTifiHa 1is KOMIpPECIHHUX HaBaHTaXEHb IMOTEHIIOE TMOJIAJIbIII
NAaTOT€HETUYHl 3MIHH 3 PO3BUTKOM CTPYKTYPHO-(DYHKI[IOHAJBHUX MOPYILIEHb
B Xp€OTI 1 MOCTYIOBUM PO3MOBCIOJIKEHHSIM iX B OIIOPHO-PYXOBIM CHCTEMI.

Buxoasun 3 pe3ynbTaTiB MPOBEACHHUX KIIHIKO-PEHTTEHOJIOTTYHUX —Ta
TEOPETUYHUX JOCIHI/P)KEHb, OCHOBHUM HANPSAMKOM JIIKYBaJdbHOI [1i HOBOL
nporpamu  Qi3uyHOi peabimiTamii Oyna oOpaHa Kopekiis aucOamaHcy M s31B
IOTIEPEKOBO-Ta30B01 00jacTi Ta creroH. Ha mnepmomy erami KynupyBaJKCh
M’SI30B€ TOHIYHE HAINpPY>KEHHS MiJ BIUIMBOM IIOCTI30METPUYHOI perakcaiii Ta
MPOSIBM €HTE30MAaTI MUIIXOM MICHEBOI i yAapHO-XBWJIBOBOI Teparii. Mertoro
Jpyroro eramy OyJi0 BiJIHOBJICHHS PYXOBOTO CTEPEOTHUITY IUIIXOM 3aCTOCYBAaHHS
pO3pOOTICHUX JIIKYBIbHUX (PI3UYHUX BIIPaB, CIPSMOBAHUX Ha OMNTUMI3AINIO
B3a€MO/Ii1 JJOKaJbHUX Ta TJI00aJbHUX CTa0lIi3aTOpIB XpeoTa.

Pe3ynbTaTi 3acTOCYBaHHS PO3pOOJIEHOI MporpaMu (pi3MUHOI peadimiTamii
(moeqHAHHSL EKCTPAKOPIIOPAIbHOT  YAApHO-XBWJIBOBOI Teparii 3 MporpaMoro
peakCyBalbHUX BIPaB Ta BIpPaB Ha KOPAMHAIIIO) XBOPUX Ha TIOMEPEKOBHI
OCTEOXOHJIPO3 3 MIOTOHIYHMMH PEAKUISIMH 1 MOPYIIEHHSIM PYXOBOTO CTEPEOTHUITY
MPOJIEMHCTPYBAIM 11 €(DEKTUBHICTh, SIKA MPOSIBISIACH 3HAUYYIIUM 3HUIKEHHSIM
NoKa3HMKIB iHTeHcuBHOCTI Oomo VAS (p<0,001), piBuiB amcabimitamii ODI
(p<0,001) i kine3ioho06ii SKT (p<0,01), nocToBipHUM 30iTbIICHHIM PYXJIUBOCTI
xpebta (p<0,05) i #ioro momepexoBoro Bimminy (pP<0,05), a Takox aMILTITYIH
3rUHAHHS B Ta3ocTerHoBux cyrimobax (P<0,05) mnopiBHAHO SIK 3 BHXIIHUMH
pe3yiapTaTaMi B OCHOBHIM TpYIIl, TaK 1 3 pe3yJbTaTaMH B IPyIi KOHTPOJIO MiCis

JikyBaHHA. TakoX B OCHOBHIN rpymi OyJsia JOCTOBIPHO OUIBIIOI KUIBKICTh XBOPHUX



7

3 BIJIHOBJICHMMH HOPMalbHUMHU pyxoBuMHu natepHamu (p<0,05), 3 HOpMaIbHOIO
KIHEMAaTUKOIO 3THHAHHS XpeOTa 3 HEeUTpaslbHOTO ToJoxkeHHs ctosuu (p<0,05),
BCTaBaHHs 31 CTUIbILISL 1 ca/pkaHHSA Ha CTUICHh 3 TOJIOKEHHS crosuu (p<0,05)
MOPIBHSHO 3 KOHTPOJeM. Pe3ynbTrati BUKOHAHHS CHEIiabHUX TECTIB aKTUBHOTO
KOHTPOJIIO M’SI31B MOIMEPEKOBO-Ta30BOI 00JIACTI MICIs JIIKYBAaHHS B OCHOBHIM TpyIIi
OyJIM HEIOCTOBIPHUMM TIOPIBHSHO 3 JaHMMH TIEPBUHHOTO OOCTEXKEHHS Ta
3 pe3yabTaTaMH B KOHTPOJBHIN TPYIIi MICHs JIIKYBaHHS.

HaykoBa HOBU3HA Ojep:KaHMX pe3yJabTaTiB. YIeplie BCTaHOBIEHO
3HAUYIIE MEPEBaKaHHS CTPYKTYPHUX aHOMAJiM MOMEPEKOBUX XPEOLIB y XBOPHX
Ha MOINEPEKOBUN OCTEOXOHIPO3. YIEpIle BUSABICHI YACTOTA 1 XapaKTep MOPYILIEHb
aAKTUBHOTO KOHTPOJIO CYMICHUX PyXiB XpeOTa, Tazy 1 Ta30CTETHOBUX CYTJIO01B MpHU
TECTaX, SIKI BIITBOPIOIOTH TMOBCAKIEHHI HABAHTa)XEHHS Ha XpPeOETHUN CTOBIIL.
VYnepie po3po0aeHO HeCylepewnBY KOHIENTYalbHy MOJIETIb PO3BUTKY PyXOBOTO
CTEpEOTUIly Y XBOPUX Ha IIONEPEKOBHUIl OCTEOXOHIPO3. Yrepiie po3podiieHa
NAaTOr€HETUYHO OOIPYHTOBaHA mporpama (I3MYHOI peadlmiTalii XBOpPHUX Ha
MOTIEPEKOBUI OCTEOXOHAPO3 3 MOPYLIEHHSIM PYXOBOI'O CTEPEOTHUITY, SIKA MOEHYE
N0 M’S30BO-CHEPIeTUYHMX TEXHIK, JIKyBaJbHUX BIpaB JUIsl  KOPEKUli
MATOJIOTIYHUX PYXOBUX TATEpHIB Ta YJIApHO-XBUJIBOBOI Teparii, IO YyCyBae
KIIHIYHY CHUMITOMATHKY €HTe30maTid. VYmepiie BusiBieHl ¢GakTopu, sKi
MOTEHIIIOIOTh PO3BUTOK MATOJIOTIYHOTO PYXOBOTO CTEPEOTHIYy Y XBOPHX Ha
MOTIEPEKOBUN  OCTEOXOHJIPO3. YTOUYHEHI (PYHKIIOHAIBHI MOXKIJIHUBOCTI PIZHHUX
M’531B TONEPEKOBO-TA30BO1 00JIACTI 1 HMXKHIX KIHILIBOK Y XBOPUX Ha MOMEPEKOBUN
OCTEOXOHPO3 3 MOMIPHUM MIOTOHIYHUM Ta 0OJILOBUM CHUHAPOMOM.

IIpakTnyHe 3HA4YeHHs oJep:KaHMX pe3yabTaTiB. Po3pobnena Ta
BIIPOBA/PKEHA B MPAKTUKY HOBa Mporpama (izuyHoi peadumiTanili XBOpPUX Ha
MOTIEPEKOBUI OCTEOXOHJIPO3 a 3 MOPYIICHHSAM PYXOBOI'O CTEPEOTHILY, sIKa CIpPUSE
BIIHOBJICHHIO  (YHKIIIOHAJTBHUX MOXJIMBOCTEH M’SI31B  TMOMEPEKOBO-TA30BOI
o0JlacTi Ta HHUXKHIX KIHIIIBOK, YCYHEHHIO IIaTOJOTIYHUX PYXOBUX MaTEPHIB,
3MEHIIEHHIO 1HTEHCHBHOCTI OOJBOBOTO CHHIPOMY, piBHEH aucadimiTanii,

KiHe310po0ii Ta cTpaxy oOuiKyBaHHS Oomto. Po3poOiieHi Ta BIPOBaKEHI
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B IPAKTUKY PEKOMEHJAIll 3 A1arHOCTUKH MOPYIIEHb PYXOBOTO CTEPEOTHUILY, SIKI
YTOYHIOIOTh (DYHKIIIOHATBHUI CTaH OMOPHO-PYXOBOi Ta M S30BOi CHCTEM XBOPHUX
Ha TIONEPEKOBUN OCTEOXOHNpOo3. BusiBieni ¢daktopu pusuky QopmyBaHHA
MOpYIIEHb aKTUBHOTO KOHTPOJIO CYMICHUX PyXiB XpeOTa, Ta3zy 1 Ta30CTETHOBHX
Cyrjio0iB JOMOBHIOKOTH OIIHKY (YHKI[IOHAIBHUX TMOPYIIEHh Yy XBOPUX Ha
MOMEPEKOBUN OCTEOXOHJIPO3 3 MIOTOHIYHMMHU pEaAKIisIMU M S31B MONEPEKOBO-
Ta30BO1 00JIACTI.

KiouoBi cioBa: T1ONEpeKoBUIl  OCTEOXOHAPO3, TMOMEPEKOBUI  OLib,
(yHKLIOHATBHUN CTaH M’531B ONEPEKOBO-TA30BOI 00JIaCTI, PEHTT€HI1IarHOCTHKA,
MEXaHI3MHU PO3BUTKY MOPYIIEHb PYXOBOTO CTEPEOTHUITY, KOPEKI[lS MATOJOTTUHUX

PYXOBHUX NATEPHIB, (i3UUHA peadimTaris.
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SUMMARY

Gresko 1.V. Mechanisms of development, diagnosis and treatment of motor
stereotype disorders in patients with lumbar osteochondrosis. — Qualified scientific
work on the right of the manuscript.

Dissertation for the degree of a doctor of philosophy in specialty 222 —
Medicine, 22 — Healthcare. Danylo Halytsky Lviv National Medical University
Ministry of Health of Ukraine, Lviv, 2021.

Painful syndromes of lumbar osteochondrosis and their accompanying
myotonic reactions are one of the first manifestations and almost constant
companions of the disease, which leads to muscles dysfunction of the lumbar-pelvic
region. The change in the sequence of muscle groups activation is manifested by
a violation of the motor stereotype with the reproduction of uncontrolled movements
of the lumbar segments. This can lead to a change of the motor function of the spine,
especially when performing active movements in the sagittal plane — flexion and
extension — which are an integral part of everyday household and industrial loads.
Repeated violations of the coordinated action of the muscles of the lumbar-pelvic
region lead to the development of enthesopathy, the appearance in some cases of
foci of secondary painful irritation and disease progression.

The mechanisms of development of motor stereotype disorders have not
been definitively established. It is still unclear whether the change in motor
stereotype is a consequence of pain with inhibition of neuromuscular interaction,
or motor disorders — the primary factor that potentiates the development of
musculoskeletal dysfunction. It is necessary to determine the mechanisms of
development of motor stereotype disorders for the development of effective
pathogenetically sound Kkinesiotherapy programs for patients with lumbar
osteochondrosis.

Diagnosis of motor stereotype disorders is difficult due to a significant
discrepancy between the results of testing the kinematics of the segments of the

lumbar-pelvic region in both patients and asymptomatic populations. Thus,
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differentiation between individual variability in the mobility of the spine, pelvis and

hip joints and pathological motor patterns is not always possible. Therefore, the search
for more reliable tests to determine the pathological motor stereotype is relevant.

Treatment of patients with low back pain and motor stereotypes that limit
the functionality of the spine and musculoskeletal system, reduce efficiency,
including disability, is one of the most pressing medical, socio-economic problems
of society. An additional difficulty in the treatment of such patients is that there is
no spontaneous elimination of pelvic muscle dysfunction; suboptimal movements
can «perpetuate» locomotor disorders, lead to chronic lumbar pain, reduced quality
of life and social maladaptation of this numerous category of patients.

The object of the study was selected motor stereotype in patients with
lumbar osteochondrosis with myotonic reactions of the muscles of the lumbar-
pelvic region.

The material of the study were the protocols of clinical and radiological
examination of 80 patients with lumbar osteochondrosis with moderate tension of
the muscles of the lumbar-pelvic region and a change in motor stereotype. All male
patients aged 22-44 (31.7+4.4) years were observed in the medical center
«Intersono» in Lviv in 2017-2019. Patients were randomly divided into two
groups — the main (n=40) and control (n=40). In the main group, the physical
rehabilitation program included: a) postisometric relaxation of the muscles of the
lumbar-pelvic region using oculomotor and respiratory synergies; b) developed by
us therapeutic physical exercises to restore the motor stereotype; c) course of shock
wave therapy with the device for extracorporeal shock wave therapy Masterplus
MP200 (manufactured by Storz Medical AG, Switzerland). In the control group,
the program of physical rehabilitation consisted of: a) postisometric relaxation of
the muscles of the lumbar-pelvic region using oculomotor and respiratory
synergies and b) physical exercises for coordination.

The following research methods were used: a) clinical:

1) study of orthopedic status with assessment of the position of paired

anthropometric points: acromial ends of the clavicle, anterior upper iliac bones,
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lower angles of the shoulder blades, pelvic wings in a static position (comfortable

standing) and during performance of a functional task (squats); spinal
configurations in the frontal and sagittal planes; the patient’s reaction to palpation
of the trigger points of the lumbar-pelvic region; general mobility of the spine
using the test «fingers-floor», mobility of the thoracic and lumbar spine by the
method Schober, the volume of movements in the hip joints by the neutral 0-pass
method; the functional state of the flexor and extensor muscles of the lumbar spine,
pelvis and thigh with the study of their tone, strength and endurance;

2) study of motor stereotype according to the results of tests of active motor
control of the muscles of the lumbar-pelvic region and tests that simulate the
performance of daily movements;

3) questioning patients with self-assessment of their functional status

according to the results of the VAS scale, the ODI index according to the Oswestry
questionnaire, the level of kinesiophobia on the Tampa scale, the level of anxiety
and anxiety associated with the expectation of pain, on the PASS-20 scale;
b) radiological with determination on three lower lumbar segments of X-ray
anatomical characteristics of vertebrae (symmetry of the right and left articular,
transverse processes of the same vertebra, the presence of rotation of the spinous
process, the relationship of articular ends in the arcuate and articular joints);
C) statistical.

According to the results of clinical studies, the predominance of asymmetric
location of the studied anthropometric landmarks in the static position and during
dynamic loads not only on the right and left, but also in the upper and lower half of
the torso of patients was revealed. This may indicate uncompensated adaptive torso
posture with dysfunction of different muscle groups.

The results of palpation of the trigger points of the lumbar-pelvic region
allowed to establish that the most painful were the trigger points of the lower lumbar-
pelvic region — the place of origin and attachment of deep muscles of the lumbar spine
(multiple muscles, intercostal muscles, rotator cuff muscles), as well as the muscles

that lead to the thigh (short, long and large), and the pear-shaped muscle.
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The mobility of the spine as a whole according to the results of the test «fingers—

floor» was limited due to myofixation of the lumbar spine (Schober test results
(2.2+1.8) cm). The volume of movements in the thoracic spine was within normal
limits. Amplitude of hip movements joints was limited in the sagittal and frontal planes.

The functional state of the muscles of the lumbar-pelvic region, according to
the results of appropriate tests, was characterized by increased tone, decreased
strength and endurance of all studied muscles.

The results of testing active motor control of the muscles of the lumbar-
pelvic region revealed the implementation of pathological motor patterns:
a) flexion: when bending the hip joints instead of bending the lumbar spine was
realized in 87.5 % of patients; b) extensional: when stretching the hip joints instead
of stretching the lumbar spine, it was observed in 75.0 % of patients.

The results of a comparative analysis of the study of lumbar spondylograms
of the general group of patients with osteochondrosis of the spine with motor
stereotype and the group of asymptomatic volunteers revealed a statistically
significant predominance of all variants of lumbar vertebral asymmetries at all
lower lumbar levels in the group of patients. spinous processes, asymmetry of
transverse processes and anomaly of tropism.

Based on the results of clinical and radiological studies, a consistent concept
of the pathogenesis of motor stereotype disorders in patients with lumbar
osteochondrosis has been developed. The asymmetric size of the articular and
transverse processes, the rotation of the spinous processes (places of origin and
attachment of the fibers of the multidisciplinary muscle) are accompanied by
different lengths and tones of the right and left muscle bundles. Different size of
articular processes and orientation of articular facets is accompanied by asymmetry
of deep and superficial fibers of multiple muscles with a change in the nature of
interaction between different muscle groups and the direction and magnitude of
mechanical stress acting on vertebral motor segments, as well as tension/tension
(musculo-tendon) and passive (ligamentary) subsystems that stabilize the spine.

This situation changes the muscular interaction, potentiates the change of
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intersegmental, including lumbosacral movements with impaired functional

lumbar-pelvic stability. The constant action of compression loads potentiates
further pathogenetic changes with the development of structural and functional
disorders in the spine and their gradual spread in the musculoskeletal system.

Based on the results of clinical, radiological and theoretical studies, the main
direction of treatment of the new program of physical rehabilitation was chosen to
correct the imbalance of the muscles of the lumbar-pelvic region and thighs. In the
first stage, muscle tonic tension was stopped under the influence of postisometric
relaxation and manifestations of enthesopathy by local action of shock wave
therapy. The aim of the second stage was to restore the motor stereotype by
applying the developed therapeutic exercises aimed at optimizing the interaction of
local and global spinal stabilizers.

The results of the developed program of physical rehabilitation (combination
of extracorporeal shock wave therapy with the program of relaxing exercises and
coordination exercises) of patients with lumbar osteochondrosis with myotonic
reactions and violation of motor stereotype demonstrated its effectiveness, which
was manifested by a significant decrease in V, levels of ODI disabling (p<0.001)
and SKT kinesiophobia (p<0.01), a significant increase in the mobility of the spine
(p<0.05) and its lumbar region (p<0.05), as well as the amplitude of flexion in the
hip joints (p<0.05) compared with both the initial results in the main group and the
results in the control group after treatment. Also in the main group was
a significantly larger number of patients with restored normal motor patterns
(p<0.05), with normal kinematics of flexion of the spine from a neutral standing
position (p<0.05), getting up from a chair and sitting on a chair from a position
standing (p<0.05) compared with control. The results of special tests of active
control of the lumbar-pelvic muscles after treatment in the main group were
inaccurate compared to the data of the initial examination and the results in the
control group after treatment.

Scientific novelty of the obtained results. For the first time, a significant

predominance of structural abnormalities of the lumbar vertebrae in patients with
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lumbar osteochondrosis was established. For the first time, the frequency and

nature of violations of active control of compatible movements of the spine, pelvis
and hip joints were revealed in tests that reproduce the daily load on the spine. For
the first time, a consistent conceptual model of motor stereotype development in
patients with lumbar osteochondrosis was developed. For the first time,
a pathogenetically sound program of physical rehabilitation of patients with lumbar
osteochondrosis with a violation of motor stereotype has been developed, which
combines the action of musculoskeletal techniques, therapeutic exercises to correct
pathological motor patterns and shock wave therapy, which eliminates clinical
symptoms. Factors that potentiate the development of pathological motor
stereotype in patients with lumbar osteochondrosis were first identified. The
functional capabilities of various muscles of the lumbar-pelvic region and lower
extremities in patients with lumbar osteochondrosis with moderate myotonic and
pain syndrome have been clarified.

Practical significance of work. developed and implemented a new program
of physical rehabilitation of patients with lumbar osteochondrosis with a violation
of motor stereotype, which helps to restore the functionality of the muscles of the
lumbar-pelvic region and lower extremities, eliminate pathological motor patterns,
reduce the intensity of pain and dysinmosis fear of waiting for pain.
Recommendations for the diagnosis of motor stereotype disorders have been
developed and implemented, which clarify the functional state of the
musculoskeletal and muscular systems of patients with lumbar osteochondrosis.
The identified risk factors for the formation of disorders of active control of
compatible movements of the spine, pelvis and hip joints complement the
assessment of functional disorders in patients with lumbar osteochondrosis with
myotonic reactions of the muscles of the lumbar-pelvic region.

Key words: lumbar osteochondrosis; lumbar pain; functional state of the
muscles of the lumbar-pelvic region; X-ray diagnostics; mechanisms of
development of motor stereotype disorders; correction of pathological motor

patterns; physical rehabilitation.



