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JlucepTauMoHHUAT Tpya chabpka 139 craHmapTHH MamIMHOITUCHU
crpanuii. OHareseH e ¢ 22 tabnvny, 11 rpaduku, 2 muarpamu u 13 purypu.
Bubnuorpadckara cnpaBka cpabpka 204 3arnaBusi, OT KOUTO 22 Ha KUPHIIULA
u 182 na natununa.

OdunuanHaTa 3aIuTa Ha JUCEPTAIIMOHHUAT TPY/ IIE CE MPOBEJC Ha
11 cenrremBpum 2024r., B 14.00 yaca, B 3acematenna 3ai1a Ne 111, I eraxx B YK
Ne 8 ma IOrozanamnus ynusepcuter ,,Heobut Pmncku®, bmaroesrpazn, na
3aceaHKe Ha HAYYHOTO JKYPH.

Matepuanure 1o 3amrara ca myOJIMKyBaHH Ha HHTEPHET CTpaHUIlaTa
Ha O3V ,,Heodut Puicku” u ca Ha pasnoyiokeHre Ha HHTEPECYBAIUTE CE B
YHUBEpPCUTETCKaTa OMOIHOTEKA.



BBBEJIEHUE

MyckynHo-ckenetaute nuchynkmmn (MCJ) ca rpyna 3abonsBanus,
KOHUTO 3acAraT CTPYKTypUTE Ha MYCKYJIUTE, KOCTUTE, CTABUTE, CYXOXKUIIHATA.
Te moratr na mnpenu3BUKAaT pa3IUYHA CHUMITOMH - O0OJKa, OrpaHHYeHa
MOJBHKHOCT, Bb3NAJCHUE W HapylleHa (YHKIMOHAIHOCT. Te3u ChCTOSHUS
MOraT Ja UMaT pa3IuyHy IPUUMHY, KaTO TPAaBMHU, HapylllaBaHe Ha ONpeNesICHH
MYCKYJIH WM CTaBH, BB3MAJIUTEIHU IPOLECH, INETCHEPATUBHU OOJIECTH H
JPYTH.

MyckymHo-ckenetHute 3abomsBanus (MC3) ca Hali-uecTaTta mpu4HHA
3a CHJIHA, ABITOTpaiiHa 00NKa U (PU3NIECKO YBPEKAaHE U ca OCHOBHA TEKECT
3a Xopara M 3[paBHUTE CUCTEMHU. Te 3acsAraT MIJIMOHU XOpa 110 CBETa M OKa3Bat
3HAYUTENIHO BIMSHHUE BBPXY IICHXOCOLMAIHUS CTAaTyC Ha 3aCErHATHTE XOpa,
KaKTO U Ha TEXHUTE CEMEUCTBA.

ITo otHOmEeHwe Ha maToduznonorusata MC3 ca pasHooOpa3Ha rpymna u
00XBalIaT CHEKTBP OT CBCTOSHHA, OT TE3H C OCTPO HAYalo M Kparka
MPOABIDKUTENHOCT /0 HApyIIEHWs Mpe3 UeNusl JKUBOT, BKIIOYHTEIHO
OCTEOapTPUT, PEBMATOMICH apTPHUT, OCTEONOpo3a U OOJKM B KpbCTa.
PasmpocTtpaneHneTo Ha MHOTO OT T€3U CHCTOSHHS CE€ YBEINYaBa 3HAUUTEITHO C
BB3pACTTa U MHOTO OT TSX ca HOBJIMAHHU OT (pakTOpH, CBBP3aHHU C HaUMHA Ha
XKHUBOT, KaTo 3aTIBCTSABAHE U JMIIca Ha Gu3nyecka akTuBHOCT. HapacTBamust
Opoll BB3pacTHM XOpa W NPOMEHUTE B HAYMHA HA JXUBOT B IICJHSA CBST
O3Ha4yaBaT, Y€ TEXKECTTa BBPXY Xopara M OOIIECTBOTO LIE C€ YBEJIWYU
npactruaro (Woolf, 2000).

Bonkara B kpbcTa e Hail-pasnpoctpanenoro or MC3, 3acsra okono 4%
- 33% ot nHacenenuero. Kyntypaure (axkTopu 3HAUNUTENTHO BIMSAT BBPXY
pasnpocTpaHeHUETO U MPOorHo3ara Ha 6onkara B kpbera (Woolf et all., 2003).

MyckynHo-ckenerHata Oonka (MCB), cBbp3ana ¢ HecnenupuuHU
MPOMEHHU B TPHOHAYHHUTE CTPYKTYypH W TapaBepTeOpaTHUTE MYCKYJH, € Haii-
YeCTO CpelIaHusT THIl 00ska B rbpba. MyCKyJTHO-CKEJIETHUTE HAPYILIEHHUS ca
Ba)KEH IPo0JIEeM 3a 00IIECTBEHOTO 3/IpaBe.

Haii-uecrara (80-90%) mpruanna 3a 6onku B rep6a € MCB, koaTo Moxe
na Obae mpUYMHEHa OT YBpEKAaHE Ha Pa3iIMyHH CTPYKTYPHU HA TPHOHAYHHS
cTHJIO (BepTeOporeHHa Oonka) W (MJIM) MYCKYJTHA WM KOMOWHAIWS OT TAX
(LlImynoman u xon., 2007; Anexcees, 2008, Iloouypaposa u xon., 2005;
Bratton, 1999).



B uyxnectpannata suteparypa MCB decto ce pasmiexnaa KaTto
HecnernuduyHa TOpaad CIOXKHOCTTa Ha HWIASHTH(UIIMpaHEe Ha BoOJelIaTa
npuurHa 3a 6omka (Kinkade, 2007; Bratton, 1999; Koes et al., 2010; Patel et
al., 2000).

IloBeduero xopa H3MUTBAT NepuoaWYHA OOJIKa B TOpPaKaTHUS |
TyMOanmHuA A7 Ha TpbOHauHMAT cTHIO. Haii-uecto Tasm Oonka mpemuHaBa
0Bp30 (0T HAKOJIKO CEAMHUI 10 1 Mecelr), HO B HSKOU CIIy9ad CTaBa XpOHMYHA
Wi peuuauBHpamnia. bomkure B THpOa 3acArar mOpeaEMHO XOopa B
Tpyaocmnocobna Bb3pact 30 — 45 roaunu (Kinkade, 2001).

Bonkara B gonHara gact Ha repOa miw rymoOanHa 0605Ka, OOMKHOBEHO
ce JnepuHMpa KaTo OOJNKa, MYCKYJIHO HANpEeKCHUE MU CKOBaHOCT,
JOKAIM3UPaHU TIOJ[ MONMHUS PHO Ha peOpeHaTa KJIETKa W HaJ JOIHUTE
TIIyTeaTH! THHKH, ChC WK 0e3 0oJka nppaauupaina mo kpakara. JlymbanHara
Oonka OOWMKHOBEHO ce Kilacupuuupa Karto ,crnendpuueHa” WM
LHecrennpuyena®. CnenuduyHara rymoOanHa 00IKa ce OTHACSA 10 CHMIITOMU
(xato xepHUs, WHQEKIHS, Bb3MMAJICHUE, OCTEONOpO3a, PEBMATOUICH apTpPUT,
¢pakTypa HWIM TyMOp), NPUYMHEHH OT CHelu(HUUeH MaTo(PU3NOJIOTHICH
MexaHu3pM. Camo npu oxoio 10% oT naumeHtuTe Morar na Obaar
WAEHTHQHUIMPAHH crienubruH Mo yTekantu 3adonssanus (Deyo et all., 1992).

[Ipu no-romsimara gact ot manueHture (1o 90%) ce uneHTHHUIIPA
HecrienuduyuHa TymOanHa 00ika, P KOSITO CHMITOMHTE ca Ha Juile 0e3 sicHa
KOHKpEeTHa TpHYMHA, T.€. CHMITOMHTE Ca C HEH3BECTEH IPOU3XOJ.
AHoManmuuTe Ha TPHOHAYHHUS CTHJIO TpPH pPEHTreHorpadcko H3CIleiBaHe H
MarHUTEH Pe30HAHC HE Ca CUITHO CBHP3aHu ¢ HeclienudruanaTa 60ka B J0THATA
4acT Ha rbpOa, Thi KaTO MHOTO X0opa 0e3 HUKaKBU CHMIITOMH CHIIO MTOKa3BaT
te3u anomanuu (Middelkoop et all., 2010; Nenova et all 2016).

Cnopen C30 (CreroBHata 3apaBHa Opranuzanus) 3a 2020 roguna, 60ika
B JIOJIHATA 4acT Ha T'bp0Oa € ycTaHoBeHa npu 619 MunuoHa, KaTo ce MpeaBHKaa
Tazu 1uppa ma HapacHe g0 843 mwmmona go 2050 romwHa, moOpamm
yBelIMYaBallaTa ce€ NPONBJDKUTEIIHOCT Ha KHBOTa. ToBa CBhCTOSHHE
npoabKaBa Ja ObJe MPUYMHA HOMEpP €OHO 3a HETPYIOCIIOCOOHOCT H
HEO00XOUMOCT OT pexaduinutanus. JIlymOanHara 0ojika MOXe Jia ce MPOSIBH B
MOYTH BCSIKA BB3PacT KaTO ChILIECTBYBAT pelulia MPOYYBaHUS KOUTO JI0Ka3BaT,
4e Mo-rojsiMarta 4acT OT HACEJICHHUETO, Il UMa TOHEe €JMH enu30]] Ha OoJka B
JoJHaTa 4yacT Ha rbppba B xuBoTa cu. CTaTHCTHUKara co4d, 4e OpoAT Ha

2



CIy4auTe € Hai-BHCOK IpH Xopa Ha Bb3pacT Mexay 50 u 55 rogunu (WHO,
GBD, 2021; GBD, 2019).

ChBpeMeHHM TeHJAEHIMH B KHHE3UTePANUATA MPU XPOHUYIHA
Hecnenu(puIHAa MYCKYJIHO-CKeJIeTHA 00JIKa B TyMOATHS A

Kunesutepanusrta € MeTOJI 3a JieueHHe U pexaOuiuranys, 0a3upaH Ha
(bu3HYeCKH yIpakHEHHUS W JIBWKEHHS C e Moa00psABaHe Ha (PHU3MYECKOTO
31paBe U (PYHKIMOHATHOCTTAa Ha OopraHu3ma. Ts ce W3Moji3Ba 3a JICUeHUe Ha
pasnuvHy 3a00/ISIBaHUS M TPABMH, KaKTO M 3a MPOPHIAKTHKA U HOIThPIKaHe Ha
00I1I10TO 3/IpaBe.

KunesutepanusaTa KaTo Hayka € HHTePAUCIUILIMHAPHA 001aCT, KOSTO
ChueTaBa 3HAHUS U TEXHUKH OT PA3TUYHN MEIUIIMHCKA U HAYYHH TACIUIITHHH.
Kunesutepanusata ¢ auHamMudHa W OBpP30 pa3BuBalia ce O0ONACT, KOSATO
HEMPEKhCHATO HWHTErPHpPa HOBH HAYYHM OTKPHUTHUSA M  TEXHOJOTHYHH
MOCTHKEHHUS, 3a 1a OCUTYPH Hali-epeKTHBHATA IPHKa 3a manueHTuTe. Ts urpae
KITIOYOBA PO B TIOAOOPSBAHETO HA KAYECTBOTO HA YKHUBOT UPE3 JBHIKCHHE U
pexabunuraliys, 6a3upaHa Ha JoKa3aTeJICTRa.

[MTon3ute OT KMHE3UTEPANHATA, KOUTO JOMPUHACAT 3a MOJA00PSIBAHE HA
3MPaBETO W KAUeCTBOTO HA IKHMBOT €& TOJKPENCHH OT MHOTOOpOHHH
uscnensanus u npoyusanusn (Gramatikova et all., 2022; Gramatikova et all.,
2020; Mitova et all., 2016).

ChInecTBYBaT peauiia MPOyIBaHMUs, OTHOCHO €(DEKTHT OT MPUIOKEHHE
Ha pa3MYHA METOIU WM CPEJCTBa HAa KHHE3UTEpaIus, KOUTO Ouxa WUMasu
MOJIOXKUTENEH e(eKT BhPXYy orpaHnvaBaiiute (Gaktopu (00JKa, CKOBAHOCT,
HaMaJieHa pab0TOCIIOCOOHOCT U T.H.) M OHMXa MOA00PHIIA KaYeCTBOTO Ha KUBOT
Ha TakuBa maiueHT (Audpees, 2022; Tsvetkova et all., 2022).

MyCKyJIHO-CKEIETHUTE ~ JUCPYHKIMHM  MPEACTABIABAT  BCHYKH
HapylieHus BbB (QYHKIMATA HA OMOPHO-IBUTATCIHUS anapaTr BCJICACTBUE Ha
TpaBMAaTHYHH, PEBMATOJIOTUYHH, OPTOTICTUYHU U HEBPOJIOTHYHH 3200 IsIBAHNS,
a CBINO M mocieaunuTe oT Tax (Ilonos, 2013).

Asrtopure  Borovskaya, Chmelik, Karnik (2020) onwucBar
BB3JIEHCTBHETO M €THOJIOTHATA HAa XPOHWYHATa OOJIKA, CBBP3aHHTE C Hes
MPOMEHN B HEPBHATA CHCTEMA M MEXaHU3MHTE, upe3 KOMTO YIPaKHEHHETO
MOJKe Jia Ob/ie B ChCTOSIHUE JIa TIOBJIMSE U 00bpHE Te3u npomenu. [IpeacraBeHu
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ca JOKazaTelCTBa 3a e(UKAacHOCTTa Ha YNPaKHEHUATA NpPU Pa3IUIHU
CBCTOSIHUSI, CBBP3aHM C XpPOHUYHA 0OJIKa, C aKLEHT BbPXY XPOHUYHA OOnKa B
JI0JTHaTa yacT Ha rbpoa, puOpoMuanrus, 0OCTE0apTPUT, PEBMATOUICH apTPUT U
MUTpeHa. Bomnpeku ye edukacHOCTTa Ha YHOpaKHEHHATA M HHUBOTO Ha
JI0Ka3aTeJICTBA, KOUTO IO IOAKPEIAT, BapupaT MpPHU pa3IuyHHU 3a00isIBaHus,
yOpaKHEHHUATA HWMAaT TpPEeKd M KOCBEHH TMOJI3M 32 IMOBEYETO MaIMeHTH,
cTpamam OoT xpoHH4yHa Oonka. Cropen aBTopuTe, ¢(PEKTUBHHUTE CXEMH 3a
YHpPa)KHEHHsI BKJIIOYBAT 00pa3oBaHWE M KOTHUTUBHO INPECTPYKTYPHUPAHE 3a
HachbpuyaBaHe Ha MOBEICHUYECKO aKTUBHPAHE U PEKOHLENTyaTu3upaHe Ha TOBa,
KOETO 03Ha4aBa 0o0JIKa, ¢ IIeJ1 IIOCTENIEHHO /1a ¢€ 00bPHE MOPOYHUAT LIMKBI HA
Ooyka, WMHEpIHMs, 3acCeTHANO IMOBEJCHHWE M BIONIaBaHE Ha WHBAIWIHOCTTA.
JbArocpovHuTe, MOCICA0BATEIHN MHANBHU Y aTM3UPAHU TOJXOIH 32 JICUCHHE,
0a3upaHy Ha YNOpPaKHEHHs, Hal-BEpOSTHO ILE AOBeNAT 0 MoxoOpsBaHE Ha
6onkara u ¢pynkuusaTa (Borovskaya et al., 2020).

B pamkure Ha onierkara Ha BIIC Ha numie ¢ 60ika TpssOBa 1a ce HarpaBu
OLICHKa Ha HUBaTa Ha HeroBara OA, 3a 1a ce pa3pabOTH HAH-TIOAXOAIIATA IO
MHTEH3UBHOCT M HACOYEHOCT MHIMBHIyaJIHa porpama 3a ynpaxuenus (Taylor
et all.,, 2002). B noBeueTo HayYHH H3CICIBAHUSA C€ M3IOJI3BAT CyOCKTHBHH
MepKH KaTo BbhpocHuim 3a DA, Hampumep BwIpocHui Ha Baecke (van
Weering et all., 2011), enexrtponnu nauesuuitd (Huijnen et al., 2010),
HarocJIeIbK 00ade 3amodHaxa Bce MO-YecTO Jla ¢ M3MOI3BAT U OOCKTUBHU
METO/IH, KaTo aKCceIepoOMETpH, 32 0OCKTUBHO N3MEPBaHe Ha M3ITBIHEHUETO Ha
netinoctute nipu suiia ¢ BIIC (Huijnen et al., 2011; van Weering et all., 2007).

B cBoe uscnensane L{BetkoBa-I'abepcka u kon. (2021) ommcsart, e mo
BpeMe Ha mnaHzaemusta or Kosupn, B pesynraT Ha u3ojaunusaTa, OONHUTE
MpeKapBar MoBeye BpeMe B JIETHAIO WK CETHAIIO MOJIOKEHHE, KOETO BOAH JI0
HETIOHHCOMOCT KBM  YIPaKHEHHS, MYCKYJIHO-CKEJICTHH TIPOSBU  KaTo
MuoacuatHa 00JIKa 1 apTalrys, HaManeHa MyCKYJIHA CHJIa U TIOBHUILEH PUCK
OT BEeHO3HH Tpombo3u (I[eemkosa-I abepcka u xon., 2021).

ManyasHaTta Tepanusi € crenuanuszupaHa ¢opma Ha (GHU3UKATHA
Tepanusi, oO0eJUHABAa BCHYKH IWArHOCTUYHH M TEPAleBTUYHH TEXHUKU 3a
W3Cle/[BaHe U MPeoJIoisiBaHe Ha (DYHKIIMOHATHUTE OJOKaXH B nepudepHUTe
CTaBH, CTaBUTE€ Ha TPbOHAYHHUS CTHJIO M CBBP3aHUTE C TAX PEQPICKTOPHU
MpoOMeHHU B niepudepusTa u/wim BbTpeniHuTe opranu. OCHOBHATa M 3ajjada €
npeBeHUMs OT (YHKUMOHAJIHM HApyLICHWs Ha IBUTaTelIHMS amapar upes
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noJAbpKaHe Ha HOpManHUs 0O0eM Ha ctaBHaTa urpa (joint play). MT uma He
caMo MoOwWM3HpaIi, Ho U 00e30omaBam edekT. TeXHUKuTe, W3MOI3BaHU B
MaHyaJHaTa Tepamnus, BKIIOYBAT MaHMITYJIAl[MHd, MOOWIIM3AlUH, MacaXu M
pas3TraHus.

3a ¢u3noTepaneBTHTE, MaHyallHATa TEPaIys € OCHOBHA HHTEPBEHIIHS,
NpU ManueHTH ¢ omiakBaHusi oT MC3 u ChIIO Taka ce MpernopbyuBa KaTo
JIOTBJIHEHHUE TIPH JICYUCHUETO Ha HecnernpuuHa tymbanHa 6oska (Foster, et al.,
2018). ManyanHaTta Tepanus MOXE Ja OCUTYPH CBOHTE OOJIKOYCITOKOSBAIIH
epexTH 4pe3 A00pe YCTAaHOBEHHUTE HHU3XOISIIM MOAYJIAIMOHHM IIHTHINA B
neHTpanHara HepsHa cucrema (Bialosky, et al., 2018). Beupeku ue TOYHHTE
MCXaHU3MH, 110 KOUTO MaHYAJIHUTC TCpallKU BJIUAAT BbpPXY HOIMLICIITUBHATA
CHCTEMa, Ca HEM3BECTHH, SICHO €, Ye yMEpeHO OOJIe3HCHHAT HATHCK MOXKE Ja
JIOBEJIe 10 KpaTKOTpaiiHO HHXHOMpaHe Ha Goskara mpu xopa (Cummins et al.,
2020).

OCHOBHHU TeXHHKH B MAHYaJIHATA TePaNHusl:

- Manunynayuu (Xuponpaxmuxa) - Obp3U, KOHTPOJIMPAHHU

ABWIXCHUSA BBPXY CTABUTC C LCII BB3CTAHOBABAHC HAa HOPMAaJIHATA
UM (YHKITHSL.

- Mobunuzayuu - baBHN, pUTMUYHU JBIKEHUS, IPUIIOKEHU BbPXY
CTaBUTE, KOWTO LENAT Ja yBeIWYaT o0eMa Ha JBWKEHHE U Ja
HamamaT Oonkara. [logxonmsmy ca Mpu ManUEeHTH ¢ OrpaHUYeHa
IMOABUIKHOCT WJIM XPOHUYHHN 6OJ]KI/I.

- Macaxc - PaznnyHM TEXHMKM Ha HATUCK M pa3TpUBaHE Ha
MYCKYJIUTE U MEKUTE ThKaHH C e 00JIeKYaBaHe Ha MYCKYJIIHOTO
HarpexeHne u nojo0psBaHe Ha KpbBooOpamenuero. [loxnomara
penakcanusTa 1 Bb3CTAHOBSBAHETO HA MYCKYJIHTE.

- Cmpelumz - AKTMBHM ¥ IIaCMBHHM TEXHHKH 3a pasTdAraie Ha
MYCKyJMTe M cyxoxwiusata. [lomarar 3a yBenmuuaBaHe Ha
T'BbBKAaBOCTTa U NPE€AOTBpaTABAHEC HA KOHTPAKTYPH.

MycKyJIHO - HHXHOMTOPHU TEXHHKH — T Ca TEPANeBTUYHU METO/H,
M3M0JI3BaHM B MaHyalHaTa Tepanus ¥ (u3noTepanuara 3a oOJieKuyaBaHEe Ha
MYCKYJIHOTO HAIIpEXKCHUC, HOZ[O6p$IBaHe Ha I'bBKABOCTTAa U Bb3CTAHOBSIBAHC HA
HOpMasiHaTta (QYHKOMS Ha Myckyiaute. OCHOBaBaT ce Ha NPHHIMIIUTE HA
HEPBHO-MYCKYJIHOTO I/IHXI/I6I/IpaHe " BKJIFOYBAT pa3/IMdYHU METOIU 3a Pa3TATaHE
M MyCKyJiHa pernakcanus. OOIMAT UM NPHHIMI €, 4e ca O0a3upaHu KaKTo Ha
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AKTUBHA KOHTPAKIMs Taka M HAa aKTHBHA BOJICBA W OCMHCIICHA pellaKcarus
KOSITO C€ W3BBPINBA 10 TOYHO OMpPEAENIeH HAYWH M OT TOYHO OMPEIeNIeHO
U3X0IHO nonoxenue (Ilonog, 2012).

JlupeKTHATa MEKOTHKAHHA MOOWJIM3aLMsI € TEXHUKA B MaHyaliHaTa
Tepanmug U (U3NOTEpaNusITa, KOSITO Ce HM3IOI3Ba 3a JIEYeHHEe Ha MYCKYIIHO-
CKEJICTHH MpOOJIeMH 4Ype3 MaHUIYJIMpaHe Ha MEKUTEe ThKaHH Ha TsUIOTO,
BKIJTFOUUTEITHO MYCKYJIUTE, QacMUTe, CYXOXKITHATA U Bpb3KkuTe. Llenra Ha Tazn
TEeXHHKA € J]a 001ex4n 0oyKara, Aa oJ00pH MOABMKHOCTTA U /1a BH3CTAHOBH
HopManHata (YHKUMS Ha TbkanuTe. ChoenquQUYHHTE TEXHUKH 32
MOOWIM3UpaHe HAa MEKUTE ThKaHU BKIOUBAtT: IIpodwviscumenen namuck —
HATHCKaHE AUPEKTHO BEPXY OrpaHUYCHATa ThKaH U 3aAbpKane. OmKiioueama
Cnupana — HAaTUCKaHe HAa OTpaHWYeHAaTa THKAH C pelyBallld C€ BBHPTEIHBH
JBVOKEHHUS TI0 TIOCOKA Ha YaCOBHUKOBATA CTPEINIKa M 00paTHO Ha YaCOBHUKOBATA
crpenka. Jupekmuu ocyunayuu — puTMAYHO HATHCKAaHE BPXY OTpaHUYeHATa
TBHKaH. Ilepnenouxynapna Mobunuzayusn — HaTHUCKaHE BBPXY
MuodaciuuaiHata TbKaH TOJ TmpaB +®red. [llapanenna moodunuzayus -
HaTHCKaHe IO IIIEBOBeTe Ha MycKynute. IlepneHOuxkynapuo OpvHKaHe —
PUTMHYHO U3TJIACKBaHE MO TPAHWIIATA HA MYCKyla. DPUKUUOHEH MACAIHC —
HATHCKaHE Ha MYCKYJIUTE, CyXOXIIHUITA  BPB3KHTE.

Bp3pelicTBueTo Ha MaHyaJ HO-MEKOThKaHHaTa MOOWIM3alus €.
penyiupa Oosikata ¥ auMQocTa3aTa; Bb3CHCTBA BbPXY MYCKYJIHHIT TOHYC —
TpoUYHO 3a pEePIEKTOPHO HHXHOMpPAHHTE MYCKYIH M pEllaKCHpaIo 3a
CKBCEHHTE, XWIIEPTOHUYHH MYCKYJH; TOJ00psSBa MHO-apTUKYJIAPHHUSAT
nakcutet (I pamamuxosa, 2017).

MobOuau3anud - MaHyaJlHW TEXHUKH, WM3MOJI3BaHW B MaHyaJHaTa
Tepanus W (QU3NOTepanuiTa 3a IMoJo0psBaHE Ha JBHKEHHUETO B CTaBHTE,
oOyiekyaBaHe Ha 0OJKaTa ¥ BH3CTAHOBSIBAHE Ha HOpMaliHaTta (YHKIUS Ha
MYCKYJIHO-CKeJIeTHaTa cucteMa. Te BKIII0YBAT NPUIaraHeTo Ha KOHTPOJIMPAHH,
PUTMUYHU JIBHXKCHUSI BPXY CTaBHTE M MEKHTE THKAaHU C IIell yBeJInyaBaHe Ha
o0ema Ha JBIKEHHE U HaMaJlsiBaHe Ha OrPaHUYCHUITA.

MoOunu3aunTe ce ChbCTOSIT MPEAUMHO OT MTACHBHU JBMKEHHSI, KOUTO
Morat ja ObaarT KiacuUIUMpaHd KaTo (U3UOJOTHYHU WM JOIIBJIHUTEITHU
(Porter, 2005). ILlenra e 1a ce ocurypu KpaTkoTpaiiHO oOJiek4aBaHe Ha OoskaTa
U Ja Cce BB3CTAHOBAT Oe300yie3HEHUTE, (DYHKIMOHAIHUA JBM)KCHUS Upe3
MOCTUraHe Ha MbJieH 00eM Ha ctaBata (Maitland, et all., 2005).
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W3scnenBanusTa MOKa3BaT, 4e MOOWIM3ALMUATA, H3MOJI3BaHA KaTO
Teparnus, MOKe Jla I0Bee A0 3HAYUTEITHH MEXaHWIHU W HEBPO(DU3HMOIOTHIHH
edpextn (Wright, 1995; Bialosky et all., 2009; Gross et all., 2010; Zusman,
2011). OGsicHeHHEeTO Ha Te3U €PEKTH - MEXaHU3MbBT Ha MOOWIIU3ALUSATA - BCE
OlIe € CPAaBHHUTEIHO HEM3BECTHO, OCOOEHO MO OTHOIICHHE Ha TI'PbOHAYHUSA
CTBIIO, 1 € 00eKT Ha HombiHUTeHH H3cnensanus (Krouwel et all., 2010).

Bbrnpekn TOoBa ca Ch3MaNCHH HAKOJIKO TEOPHH B CHOTBETCTBHE C
HaOmrogaBaHuTe e€eKTH, BKIIOYHTETHO edekTa Ha objaeKkdaBaHe Ha OOJKaTa,
yBeIMuaBaHe Ha 00eMa Ha ABMKCHUE U BIMSHAETO BbPXY aBTOHOMHATa HEPBHA
cucTeMa.

MoOunu3anuu Ha JyMOAJHUAT OTAe] HA TPHOHAYHMA CTHJIO -
[NacuBauTe przmonormanm MexaynpenuieHHu nmwkerns (IIOM/]) Haii-uecto
Ce M3MOJI3BAT 3a OIIeHKa, a He KaTo JeueOHa tepanus. [IOM/] ce m3mon3sar 3a
OIpeieiITHE Ha PeirIla CBOMCTBA Ha JBM)KCHUETO HAa TPhOHAYHUS CTHIIO, KOUTO
IIIe HAcOYaT M3MOJI3BAHETO HAa TEXHUKHU 3a MaHyaiHa Tepanus (Magee et all.,
2008). TI®OMJI TecTBaT HAIWYHOTO JBIKEHWE Ha TPHOHAYHOTO HHUBO,
OIpeJIeNieHO Ype3 MpuiiaraHe Ha macuBHO ¢usnonornyHo asmwkeHue (Binkley et
all., 1995) u manmarys MeXIy CbCeIHUTE TPHOHAYHU M3PACThIU WK CTABHH
¢aceru. [lokaTo TepaneBTHT ABUKH MACHBHO TPHOHAYHHS CTHIO, TOW MOXKe Aa
orOenexxn oOMa Ha JBW)KEHHE, €BEHTYaJleH MYCKYJIeH CHa3bM WU
npoBokupane Ha 6oiska (Hertling et all., 2006). Te morar ia TOTBBPASAT BCIKO
OrpaHMYEHHE Ha JBIDKCHHETO, HAONIONAaBAaHO MPH aKTUBHOTO JIBM)KEHHE, U
ChIIO Taka fa ycraHossT xunepmooutnoct (Porter et all., 2008). Oceen ToBa
rpbOHAYHUAT CTHIO MOXe Jla Objie OTBEACH A0 Kpas Ha JUama3oHa U Tam
TEparneBTHT MOXKE Jla TMPHIOKU HATUCK, 33 Jla OLEHU KPaHOTO ycellaHe OT
nsmwxenuero (Maitland et all., 2005). ITo To3u Haunn [TOM/] Moxe 1a MOMOTHE
Ha TepareBTa Ja OIpeJeld MECTOIMOJIOKEHHETO, E€CTECTBOTO, TEXKECTTa H
CHUMIITOMHUTE.

Moounu3zanuu ¢ apu:kenue (M/I) - MobmmmzanunTe ¢ IBMKEHUE ca
TEXHHKa 32 MaHyaJlHa Tepanus, pazpadorena ot bpaitbH Mbiuran 3a jeyeHue
Ha MC/J1 (Jonas 2005). Ts BkiIrouBa M3BBPIIBAHE HA MPOIBIDKUTEIHO YCHIHE
(akcecoapHO TUTB3TaHE), JOKATO C€ WRMIBIHABA TPETUITHO OOJIC3HEHO
(mpobnemuo) newkenue (Vicenzino, 2009). OOGHKHOBEHO TEXHUKATa €
MoKa3aHa, aKko M0 BpeMe Ha HEHHOTO IMpHilaraHe TEeXHUKaTa I03BOJISIBA Ha
yBpeIeHaTa CTaBa Ja ce ABMXH IO-CBOOOAHO, Oe3 OoiKa WM 3aTpyIHEHUs

7



(Mulligan, 1993). Mbauran He NpEANKCBA CTENCHU HA JBIDKCHUC WIIH
ocuupaniy awkenus. Tol mpeamicBa ctaBaTa Ja ce IpeBeie Mpe3 MbJIHHS
M 00XBaT Ha JIBW)KCHHE, a TOBA 03HA4YaBa Jla c€ OKake ChIpOoTHBICHHUE. [IpH
u3BbpiIBane Ha MJl mocokara Ha TpHIOKEHaTa CHJIa OOWKHOBEHO ¢
HEepreH/IMKY/IIPHA HA paBHUHATA HA JIBIDKCHHETO WM HAPYIICHOTO AeiicTBHE,
a B HAKOM CJIydaH € yCcropeaHa Ha paBHUHaTa Ha Jeuenuero (Mulligan, 1992;
Mulligan, 1996; Zlatkov et al., 2022).

CohliecTBYBAT JOKJIAH 32 KIIMHUYHY CIIyYaH U CEPUH OT CIIy4au, KOUTO
omucBaT ycrexa Ha MJ] mpu JeYeHHETO Ha pa3UuHH MYCKYJTHO-CKEJICTHU
cecrosuus (Stephens, 1995; Vicenzino et all., 1995; Hetherington, 1996;
O’Brien et all., 1998; Miller, 2000; Exelby, 2001; Folk, 2001).

M/ 3a yBesinuaBaHe Ha duieKCUSITA HA JIyMOAJIHUs IrPbOHAK

Knrouosu MJ]:
1. drnexcust U eKCTEH3Us B CTPAaHMYHO TIOJI0KEHHE.
2. Hentpanen u emnoctpaneH SNAG (kombunupa cneyuguuer

HAMUCK U eCMeCmeeHU 08UNCEHUSL, KOemOo 800U 00 0blieKuasane Ha boakama u
nooobpssane nHa obema Ha 08udxiceHe) B U3MPABEHO TIOI0KEHHE.

3. Tpakius Ha JTyMOATHUSI MOSC B H3MPABCHO MOJIOKCHUE.

4. SNAG B 4eTHPUTOUKOBO KOJICHUYEHE.

Texuuka 1 - [TaiMeHTHT € B CTPAHUYCH JIET C JIUIE KbM TepareBTa.
Konenere Ha nanueHTa TpsioBa aa ca ¢uiekTupaHu KbM rbpaute a0 90 rpaayca
W Ja ca OmpeHH Ha OeapaTa Ha TepameBra. TepameBTHT IOCTaBs
MPEMHUITHUIIUTE CH TI0 MPOTEKEHNUE HAa I'bpOa HA MAIMEHTA, 32 Ja Majmupa
MEXIy ChbCEAHNUTE TphOHaYHN npennieHn. Memoo - TepaneBThT Npean3BUKBA
(rekcus U eKCTeH3Us Ha JIyMOATHUS 5T Ha TPhOHAYHUSI CTHJIO, KATO MOKIIAIA
Oenpara HajsBO-HAIICHO (M 00OpatHO). 3a na ce usonupa (QUIeKCcUsTa,
MPOOJEMHOTO HHBO CE TMAJTHpa W MPH TACHBHO MMPEMECTBAHE HA TPHOHAYHIS
cThJI0 BBB (UIEKCHS BhPXY TPHOHAYHHMS TPEIJICH CE TPUiara HaTUCK MO BpeMe
Ha JIBMYKEHUETO M CIIE] TOBA C€ OTITyCKa.

Texnuka 2 — UIl Ha mMauMeHTHT € CTOEXK - MEPHEHAUKYISIPHO Ha
TepamneBTa. TepaneBThT TPIOBa 1a CTAOMITU3UPA Ta3a upe3 MOCTaBsIHE Ha PhKaTa
cu BbpXy Crista iliaca, a ¢ japyrara ppka ce HU3BBpIIBA MAJIMHUPaHE HA
rphOHauHUTE TpenuieHd. Memoo - [1alMeHThT akTUBHO (GIICKTUPA TyMOaTHHS
OTeN Ha TPHOHAYHMS CTHIIO W CIIe[ TOBa Ce EKCTEH3Wpa, 3a Ja C€ BbPHE B
HEYTPAJIHO MOJIOKEHHEe. 3a Ja ce u3onupa (IeKcHusaTa, OTHOBO CE MAaNupa
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MpoOJIEMHOTO HUBO M KOTaTO MAEHTHT CE ABWKH aKTHBHO BB (PIEKCHS, KbM
rppOHAYHUs TpelrIeH ce Ipuiara IOCTOSHEH HAaTHUCK II0 BpeMe Ha
JBIKEHHUETO.

Texnuka 3 - @yaexkcus B u3NpaBeHo noso:xkeHue - [lanuentsT e B UL
CelleX, C JMLE KbM TepaneBTa. Ta3pT ce crabuau3upa upe3 KojlaH, IOCTaBeH
oKoJo Crista iliaca Ha ManMeHTa M OKOJO CeJaNMIIHATa KOCT Ha TepameBTa.
TepaneBTsT nannupa MEXIy CbCEAHUTE IPHOHAUYHU MPELUICHH.

Memoo - IlanmeHTHT akTUBHO (rekTupa ITyMOamHUS OTHEN Ha
rppOHAUHUS CTHIO W cJel TOBa EKCTeH3Hpa 10 HEYTPAIHO MOJIOXKEHHE.
TepaneBTsT moxabpka HAIIPEKEHUETO BBPXY KOJAaHA MO BPEME Ha ISTIOTO
newkeHue. [Ipo0JieMHOTO HUBO Ce HaJUpa M JOKATO MAIlMEHTHT CE IABHKU
aKTHBHO BBB (IEKCHSs, Ce MpHUiIara ycToiHunBa cria Ha (Pu3n4ecka aKTHBHOCT.

Texnuka 4: 3axBamaHe NpPU YeTHPUTOYKOBO KOJECHHYEHE -
HaHI/IeHT’bT 3all04Ba B UCTHUPU TOYKHU, TCPAINICBTHT IMOCTABA PbKa 1o KOpEMa U
HaJ KpbCTHAaTa KOCT. BHUMaTenHO HacouBa CelAMINETO HAa MALMEHTa KbM
kpakara my. [Ipunara ce SNAG, 10KaTO MAUEHTHT CE ABHKH MEXKIY QICKCHSI
W CKCTEH3USI.

Mertoauka na Cyriax — 3a IMarHOCTHKATa Ha MEKOTHKAHHU JIe3uu. B
MeTtoaukara Ha Cyriax ce M3MOJI3BaT TPU BHJA HEXUPYPTUYHU MPOLEIYPH -
MaHMITyJalusa (BUCOKOCKOPOCTEH TJACHK), TPaKIMs, IBJIOOK (PUKIHOHEH
macaxx. Crmopen Cyriax enHa wWid KOMOWHANMs OT TE3W MPOLETYpH
Bb3/IeiiCTBAT BbPXY MYCKYJIHO-CKeJIeTHHTE jie3uu (31amxos, 2024).

OcHoBHuTe npuHUUNKA Ha MeToda Cyriax ca: 1. Beska 6osnka nma
n3rounuk (Baxno 3a qudepennmannara nuarHosa). 2. Jledennero TpsiOBa aa
JOCTHUTHE J10 U3TOYHHKA (BaXKHO 3a Au(epeHaiHaTa 1uardo3a). 3. Jleuenuero
TpsiOBa J1la € OT ToJ3a 3a M3TOYHHWKA, 3a Ja oOyiekun Oosikara. [loBeyero
M3TOYHHUIM Ha OOJika MoraT Ja ObJaT JOKAJIU3UpPaHH B crielu(UIHA THKaH.
TpsbBa na ce pasriiexga BHUMATEIHO IO CUCTEMaTH4YeH HayMH, 3a Ja Ce
W30IUpa TMpHYMHATA 3a OOJKaTa ¥ CIieJ TOBa Ja Ce JIeKyBa KOHKPETHO.
Konkpernara nuartosa win nudepeHnydaiHaTa AMardHo3a BOAM 0 YCIEIIHO
neuenue (https://cyriaxphysio.com).

VYnpaxHenuss 3a 6amaHc - Exun oT wu3cnenoBareny NpOBEXKAAT

poy4BaHe, 3a J1a Ce YCTAaHOBST Bpb3KaTa MEXAY CTaOMIIHOCTTa HA TpyHa M
mymOannara obGmact. Ilpenmonara ce, ue 3a cTaOwnm3mpaHe Ha Tpyma €
HEo0X0IuMa KopeJalus MeXy IbJIOOKUTE U TOBbPXHOCTHUTE MYCKYJIH, Thi
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Karo Te ca TPSKO CBBbpP3aHU C TPHOHAYHHA CTHJIO, a yNpaXHEHUsTa 3a
cTaOnim3aIys moMarar 3a noJoOpsiBaHe Ha (yHKIUATA Ha HEPBHO-MYCKYJTHATa
amapaT ¥ 10 TO3W Ha4YMH MOJIbpXKAT M 3aluraBar rpbOHayHus cTeio (Lee et
all., 2014).

Crabnnm3upaniy ynpaxHeHus 3a JIyMOaTHUAT [I5U1, ChIIO TaKa oMaraT
3a MOAIbPKaHe Ha HeyTpaiHa Mo3uius Ha TpbOHayHus cTha0. Jo 2011 rog.,
HSAMa HHTO €JHO IpOy4YBaHE KOETO 1a YCTaHOBABa e(EKTHBHOCTTA HA
cTaOWim3upay yOpaXHEHUS 3a JyMOATHHUAT U BBPXY CTaOWIHH U
HECTaOMJIHM TOBBPXHOCTH W TSAXHOTO BB3JCHCTBME NpPH aKTHBALMs Ha
ocHoHuTe MycKyu ipu XHMCB (Behm et all., 2011).

[Mpu mamuentutre ¢ HecneuupuuHa OoNKa B KpbcTa ce HabmonaBa
(m3nyecko oTcradBaHe, KOETO ce M3pa3sBa B MYCKyJHa aTtpodus, HamalleHa
MyCKyJHAa CHJa ¥ W3IPBKIMBOCT. AKTHUBHaTa pexaOWwiuranus Ha
MyCKyJnaTypaTa Ha Tpyla HamajsBa CHUMITOMUTE Ha IymOanHara OoJjKa,
yBeJIM4YaBa MyCKyJiHaTa cuia u u3apbiiuBoctta (Lehman et all., 2005).

Lee et all., (2014) cro0maBar 3a 3HAYUTEITHO HaMalsiBaHEe Ha OonkaTa
npu XHMCB cnen TpeHupoBKa ¢ rojasiMa THMHacTHYECKa TOMKa (LIBeiIapcka
tomka), (Lee et all., 2014).

[pe3 nmociieAHNUTE TOAWHU UMa MHOTO ITyOJIMKAIMK OTHOCHO €()eKTa OT
Oamancupama Bb3mIaBHWYKa. Crnopen Lee w ko, (2018) Oonkure B
nymOanHara obnact npu modbopu HamasBaT. Te mpociensBa epeKTbT OT
CeJIEHEeTO BbPXY T'ell BB3TJIABHUUKU U 00SCHSIBAT HAMAIISIBAHETO Ha O0JIKaTa ChC
CIIeTHUTE MEXaHH3MH - KOPUTUPAHE Ha CTOMKaTa, IIoeMaHe Ha BUOpPALMHUTE OT
BB3TTIAaBHUYKATA U penakcupane Ha myckynute (Lee et all., 2018).

37aTKOB W KOJ., MpWiaraT YHOpaXHEHHS BBPXy OalaHcupama
BB3IJIABHMYKA B TIPH ManueHTa ¢ 6onku B kpbeta (Zlatkov et all., 2021).

IIpe3 2023r. 3naTkoBa U KOJI., MyOJIMKYBaT CTAaTHs, TaM T€ OIUCBAT U
npocieasBaT epeKThT OT NPUIOKEHUETO Ha OalaHCHpalla Bb3IJIABHUYKA MIPU
nia ¢ 6osku B tymbanna obmact (Zlatkova et all., 2023).

Ergon IASTM Technique - WHCTpyMEHTaIHO acucCTUpaHaTa
MoOmnm3anus Ha wMekure ThkaHu (IASTM) ce mnpeBbpHa B mOMyJspHa
MuodaciyaiHa WHTEPBEHIHM 3a crenuanuctute. ChIecTBYBaT pa3IHyHU
komranuu, 3aHuMaBamu ce ¢ [ASTM, kato RockTape®, HawkGrips®,
Graston®, Técnica Gavilan®, Functional and Kinetic Treatment with Rehab
(FAKTR)®, Adhesion Breakers®, augmented soft-tissue mobilization wmn
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ASTYM® wu Fascial Abrasion Technique™, Bcsika 0T KOMTO MPENoOAaBa CBOM
COOCTBEH MOIX0]] KbM JICYCHHETO U pa3paboTBa CBOM COOCTBEHH MHCTPYMEHTH
(Hamp. crenuduieH matepuan, GopMa Ha HHCTpyMeHTa). [lomynsapHOCTTa Ha
IASTM mnpenu3Buka 1 mosiBaTa Ha peAMLa U3CICABAaHHA 3a eUKacHOCTTa Ha
IASTM (Hoy et all., 2010; Dorner et all., 2016; Alrwaily et al., 2016).

Texunkara Ergon® |ASTM e nHOBaTHBHA TEXHHKA 32 MAHUITYJIALIUS
Ha MEKHTE TbKaHM CbC 3HAYMTEIHM HAyYHH JO0Ka3aTelcTBa 3a HeWHaTa
e)eKTUBHOCT NPM. HAMaIsABaHe Ha Ooyikarta TpU OONE3HEHW CUHIPOMH
(Fousekis et al., 2016); Bp3cTaHOBsIBaHE 00eMa Ha JABM)KEHHE Ha MEpUPEPHUTE
craBu (Wilke et al., 2016); 3a orkpmBaHe W OCBOOOKIaBaHe Ha Oeje3w,
cpacTBaHus ¥ ¢pacuuanta ckiaeposa (Fousekis et al., 2019); 3a yBennuaBane Ha
KPbBOOOpAIICHUETO; 32 HaMallsiBAHE Ha MYCKyJHHsS TOHyc U Oonka (Carey,
2003; Zlatkova et al., 2022).

Nma Hsakonko Texuuku Ha IASTM, kaTo Hali-noOpe JOKyMeHTHpaHH ca
texaukute Graston mu ERGON.

ERGON IASTM TECHNIQUE e uHOBaTHBEH TeparneBTHUEH MOIXO/,
KOWTO ChYeTaBa CTATUYHU U JTUHAMUYHU MaHUIYJIallMd Ha MEKUTE ThKaHU Ha
TSJIOTO ChC CIEUATHO KIMHUYHO 000py/IBaHe, MPeTHA3HAUCHO 3a JICUCHHE HA
MATOJIOTUYHU ChCTOSIHHMS. TEXHHUKAaTa HOCHM HMMETO CH OT IpbI[KaTa Iyma
,»CPrOH", KOSTO €THMOJIOTHYHO O3HAyYaBa ,,TOBA, KOETO YOBEK MPOU3BEXKIA C
pabotara cu, pbuHa WM YMCTBEHa, Hay4Ha Win XynoxkecrseHa™ (Mylonas et
al., 2021).

C rtexnukata ERGON IASTM, TepaneBTHT MOXE Na IpeIU3BHKA
KPaTKOCPOUHHU M JIBJITOCPOYHH aJalTalliid Ha MEKUTE ThKAaHH HAa YOBEUIKOTO
Ts10. TEXHUKUTE CIIeIBAT CICU(BHUYHH MPaBHIIa U ITAPAMETPH Ha TPUITOKEHHE.
Jlomoro mpuiaraHe Ha TEXHUKH W HECIIA3BaHETO HA MPaBUIHHUTE MapaMeTpH
MOXK€ Jia JIOBeAe 10 OOpareH pe3yiTaT W Ja NPUYMHHM HapaHsABaHUS Ha
TpeTupaHara 30Ha (Buvaues, 2021).

BbaueB  u3yuaBa  KOMIUIEKCHOTO  Bb3JielicTBME Ha  Epros-
MaHUNYJalMATEe BBPXY YBPEIEHUS [OJIeH KpallHMK Ha MalMeHTUTE, KaTo
YCTaHOBEHUTE OCHOBHU (PH3HONOTHYHU e(DEeKTH ca eBPUCTUYHH U CBBP3aHU C
mo100psiBaHe Ha KPbBOCHAOASIBAHETO, TPOHKA U METa0OIM3Ma Ha ThKaHUTE,
mo1o0psiBaHe Ha HEBPO-MYCKYJIHATa PYHKIIMS, Bh3CTAHOBSIBAHE MaKap U OaBHO
Ha IposiBaTa Ha IMOJITHCHATATAa MYCKYJIHA CHJIA, TOJIOXHTEIHO Bb3ICHCTBUE
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BBPXY MYCKYJIHHUs JucOalaHC, BB3CTAHOBSIBAHE HAa KOOpIAMHALMATA Ha
JBIDKEHUATA, BKIIIOYUTEIIHO U OanaHca.

YcTaHOBeHH ca W JpYyrd aclnekTd Ha edekTuBHOCT Ha Epron-
METOAMKaTa, KaTo TMoAoOpeHa TMOABW)KHOCT Ha TIJIe3eHHAaTa CTaBa,
BKJIFOYHUTENIHO Ha ()JIEKCHUS M €KCTEH3H U LSUIOCTHO € IIPE0I0JITHa HaMaleHaTa
MOJBMKHOCT Ha CTaBaTa, peAyLUpaHu ca OrpaHWYaBaliuTe s GaKTOpH, KaTo
BJIOIICHA CTAaBHA IOJBIDKHOCT, IIOHM)KEHA €JIACTUYHOCT HAa MEKUTE ThKaHHU,
CKBCSBAHE Ha CYXOXKHIHUSI, MyCKYJIM U BPB3KH, YCKOPEH € HMHTEH3UTETa Ha
03/1paBUTENIHUSA TPOIIEC B EKCIIEpUMEHTaNIHaTa rpyna (Buaues, 2021).

Tepanusi TEKAP - ManyanHoTO JieyeHue ce npujara npy Je4eHUeTo
Ha MYCKYJIHM HapylIeHHs B IIOYTH BCSKa TporpamMa 3a Bb3CTaHOBSBAaHE.
EdextuBHOCTTA MY ce 00CHKa, KATO C€ HaJaraT MHOTO IMO-Obp3H 1 ePUKaCHH
METOAM 3a Bb3CTAHOBsABaHE. KamaUTUBHUAT U PE3UCTUBHUAT €JICKTPHUUECKH
tpancdep (TEKAP), Bux amarepmusi, HAaCKOpPO € Ch3AaleH Kato (gopma Ha
IBJI0OKA TepMOTepanus U ce u3noia3Ba B cnopraata meaunuua (Elias et all.,
2012). Amapata ocurypsiBa paJHov4ecTOTHA EHEPTHs, KOSTO IMPEMHUHABA MEXK Ty
aKTHBEH U HEAaKTHUBEH ENICKTPOJl U TeHepupa TOIUIMHA BBHB BHTPEIIHOCTTA HA
Tsutoro (Leeder et all., 2012). TTogoOpsiBaHETO Ha KPHBOOOPAIIEHUETO UIPae
CBHIIECTBEHA POJIS 32 MOJI00psSBAaHE HAa BH3CTAHOBSIBAHETO HA MYCKYJIHTE CIE[
ymopa. Ilo To3m Haumn tepammsara TEKAP moxe edextnBHO ma momoOpu
BB3CTAHOBSIBAHETO HA MYCKYJIHTE CJIe]] yMOpa, KOETO BOJH A0 MOJUIbPKaHe U
moro0psiBane Ha MyckysHata reBkaBocT (Elias et all., 2012).

Beopekn, e MaHyanHaTa Tepamusi c€ HW3IOJI3Ba 3a JICUCHHE Ha
pa3IMYHM MYCKYJIHU 3a00JISIBaHUs Olle OT JPEBHH BPEMEHA, 3a M0-I100pOTO U
mo-0bp30 BBH3CTAHOBSIBAHE Ha Te3W 3a00NsiBaHMA € HEeoOXOoOuMa MO-CHIIHA
MYCKyJIHA CTHMYyJAIHs, 3a Ja ce IOCTHTHE JXelaHWAT edekT. Tepamusta
TEKAP cwhyeraBa MaHyaiHa Tepamus ¢ JIbJI00Ka TepMOTeparus, ba3upaHa Ha
BHUCOKOYECTOTHH €JEKTPHYECKH TOKOBE, KOETO TMO3BOJsBA IMO-OBP30
BB3CTaHOBSBaHe Ha 3acernature Mmyckymu (Osti et all.,, 2015). Tlopamu
MIOJIOKUTEITHOTO BB3ACHCTBUE BBPXY MYCKyJIHaTa TbkaH Tepanusta TEKAP
U3IIIeXJa TO-TI0JIe3HA AJITEPHATHBA NIPU JICYEHUETO Ha MYCKYJTHH HapyLICHHs
OT KOHBEGHIIMOHAJHATAa MaHyallHa Tepamus, MpPH KOATO KJIETHUHUST
MeTa0OJIM3bM HE C€ CTUMYJIMpa TOJKOBAa CHJIHO M Ba3oJWiaTalysiTa HE €
TojkoBa nHTeH3uBHa (Pereira et all., 2011).
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Ou3noTEepaneBTUTe W APYTM MEAWLIUHCKHA CHEIHANIMCTH H3IONI3BAT
TEKAP rtepanus ¢ yHukagHarta e 3a o0iekuaBaHe Ha CHMITOMUTe, 6e3 o0ade
Jla B3eMaT NpeABH] OMOXUMUYHUTE U (DU3NOJOTHYHHUTE ACIEKTH, KOUTO KbM
JHEIIHA JaTa BCe OIle Ca HEJAOCTAaThYHO MPOYUYEHHM B MEIWIMHCKaTa Hay4dHa
o0mHocT. B MHOro ciydan BB3CTAHOBSIBAHETO HAa CTAaBUTE CE pasIiIekia
rmo0anHo, KaTro ce MpOoMycKa JAeTailiHaTa pereHepanus Ha OTACIHUTE
CTPYKTYpPHU M CE€ OCHUT'YpsiBa IIpaBUJIHA apTPOKMHEMAaTHKa Ha cTaBUTe. MHOro
NAlMEeHTH LUTHpAaT IOCTOSHHA OOJKa, CKOBAaHOCT, OrpaHH4YeH o0eM Ha
JBIDKEHHE W MYCKYJIHA cJ1a00CT KaTo MPUYMHY /12 HE MOTaT J1a Ce BbPHAT KbM
CBIIOTO HUBO HAa TPEHUPOBKA, KAKTO MPEIN HapaHIBAHETO.

[IpenumHu npoyyBaHus MOKa3BaT, Ye yBEJINYaBAaHETO HAa €HI0T€HHATa
tormrHa ¢ TEKAP Boau 10 Bazoauiaranus U no-rojsiMo HaCHIaHe Ha KPbBTa
B TpeTHpaHara o00JacT, [IOKaTo [APEHAXHT HA M3JIUIIHATA TEYHOCT H
MOBHIICHATa KJIEThYHA TNpojudepanusi ce AbDKAT Ha NPEMHHABAHETO Ha
eJNIeKTpuIecKn TpaHcdep mpe3 cTpykrypute. Rodriguez-Sanz u ko, (2020),
MpaBsAT UHTEpecHO npoyuBaHe 3a epekture Ha TEKAP Bbpxy Temneparypara
W TOKa B JBIOOYMHHUTE CTPYKTYpPH Ha KOJIIHHATa cTaBa. B 3akiroueHue, Te
cboOIIaBaT, Y€ JICYEHHUETO C HUCHK HMHTEH3UTET AEMOHCTPUPA MUHHMAIHU
KaIlCyJTHA ¥ MHTPAKAICYJTHU TOTUIMHHY €(EeKTH, HO eJICKTPUUECKUIT TpaHchep
JpeHrpa UHTEPCTUIHATHATA TEYHOCT M CTUMYJIHMpPA KJIETbYHATA PEreHEpaLusl.
Tesu TEKAP mpoTokoiu ¢ HUCHK WHTEH3UTET MOTaT Ja ObJaT MOKa3aHH 3a
JIeYeHWe Ha BB3MAJUTENHH TIATOJIOTHH, TPU KOHUTO TIOBHIIABaHETO Ha
TemIepatypara He npescrasiasisa uarepec (Rodriguez-Sanz et al., 2020).

JledeHueTo ¢ BHCOKa MOIIHOCT MOCTUTHA MO-TOJISIMO IOBUIIIABaHE Ha
KallCyJlHaTa ¥ BbTpEecTaBHAaTa TemrepaTypa. Moxe na ObJe IOKa3aHO 3a
JIeYeHEe Ha XPOHWYHH MATOJIOTHH, IPHU KOUTO € KEJAaTENHO MOBUIIaBaHEe Ha
nbn0oKaTa TeMIlepaTypa 3a TEeHepUpaHe Ha BHCKOCIACTUYHU IPOMEHH B
aenooku ctpyktypu (Rodriguez — Sanz et al., 2020). Hanpumep, Coccetta et al.
CHOOIaBaT 3a MoAOOpEHHUE MPH MAIUEHTH C OCTEO0APTPHUT Ha KOJISHOTO Cles 2-
ceIMUYeH Kypc Ha JieueHue ¢ Tecar mo oTHomieHne Ha Oonkara (VAS) u
WHJIEKCA 332 OCTE0apTPUT Ha Y HUBepcuTeTa Ha 3anagHo OHTapro 1 MakMacTbp
(WOMAC). Te3u pe3ynraru ce 3ama3BaT B OTHOCUTEIIHO IBITOCPOUCH IEPHOT
— 3 mecena ciaen neuennero (Coccetta et al., 2019).

[Tpu HanpaBeHUST TUTEPATYPEH 0030p HA JOCTHITHATA HU JINTEPATYPA,
oTHOCHO mnpuioxeHuero u edexktuBHoctta Ha TEKAP, npu nanmeHTtn c
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xponnuna Hecrenquduuaa MCB B nymbanus nsan (XHMCB), He oTkpuxme
HAYYHH W3CIICJIBAHUS MPH MOCOYCHATA MATOJOrus. ToBa HHU JjaBa OCHOBAaHUE,
na BkmounM TEKAP, kaTo uwacT oT MeTonuKaTa Ha KWHE3UTEpamus, 3a
anpoOupaHe B eKCIIepUMEHTalHaTa METOAMKA, NMPH MAlMEHTH C XPOHHYHA
Hecnerudrana MCh B mymOanas 1st.

WUnentuduuupanute OT JUTEPATypHHU M EIEKTPOHHH HM3TOUYHUIH
mpoOeMH Ha KHHE3WUTEpamwsTa, Tpu XpoHndHa Hecrenudrmuana MCH B
JTyMOAITHSI JISIJT OTIPEIeIIAT KOHIIENTyallHaTa paMKaHa HAyYHOTO HU U3CIIC/BaHE.

METOJOJIOI'USI HA HAYYHOTO U3CJIEIBAHE

IIpoyuBaneTo € 0OOOpEHO OT KOMHCHATA MO €THKAa Ha HayduTe
nzcnensanus (KEHU — IO3Y) xpm [Orozamamen ynmBepcuter ,.Heodur
Puncku® brnaroeBrpan u yacT OT peanu3alusTa Ha Opoekt ,,IlpoyuBaHe Ha
edexTa Ha TapreTUpaHa paauodectoTHa tepanus npu MCJI u ciopTHU TpaBMH '
— KIT-06-1TM-53/1 xbM (OHA HAYHH U3CIICABAHUS.

Crnen HampaBeHHsI aHAJIM3 W KOHLENTyaJlHaTa paMKa Ha HAayYHHS
mpo0JsieM, ca ouepTaHd BH3MOXKHOCTH 3a TpUiIaraHara KHHE3UTEpareBTUYHA
Tepamnus Ipy XpOHUYHA Hecrieun(puiHa MyCKyJTHO-CKeJIeTHa O0JIKa B JIyMOaHs
TSI

B Ta3u BpB3Ka JoIyckaMe, 4e pa3paboTBaHETO Ha CreUaM3UpaHa
Iporpama ¢ BKJIFOUBaHe Ha HOBH noj1opanu cpenctsa Ha KT u TEKAP tepanus,
me nojo0pu (YHKIMOHANHWUTE TOKa3aTelid TMpH JWIAa C XPOHHYHA
necneruduuna MCbh B mymbanus ns1 (XHMCB).

XmmTe3a, OﬁeKT, NpEaAMET, eI U 3a1a4Yi HA U3CJIEABAHETO

PaGorHa __ xumorTe3a: pa3paboTBaHETO W  ampoOWpaHeTO HAa

CHeluagu3upaHa mporpaMa Ha KHHE3UTepamusi C BKIIOYBAaHE HA HOBHU
cneunanusupanu cpenctea Ha KT u TEKAP repanus, me mnonoGpu
(YHKIIMOHAIHUTE TOKa3aTeNy MpH Jiiia ¢ xponnyna Hecrenuduana MCh B
mymbanas st (XHMCB).
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OO0ekT Ha M3cIeBAHETO € IPOLECHT 3a BH3CTAHOBSIBAHE UpPE3
KHHE3UTepanus Mpu Juia ¢ Xxpounyaa Hecnenuduaaa MCh B mymOanas msit.

Ipeamer Ha u3ciaeaBaHero ¢ xpoHnyHata Hecrenuduuna MCE B
JTyMOAJTHsI [T ¥ TepanusiTa.

Hen na usciaeaBanero: [la ce HampaBu (yHKIMOHAITHO H3CJEIBaHE
npu mna ¢ xpounyaa Hecrierudrana MCB B mymOanHs 151 U fa ce anpobupa
aBTopcka KT MeTonuka mpH JIMia ¢ TO31 IpooIeM.

3amaum Ha M3CJIeABAHETO:

1. IIpoyuBane Ha JUTEpaTypHH HW3TOYHHLHU IO HAy4YHUS NpoOIEeMH Ha
0a3ara Ha KpUTHYCH aHAJIM3 U ONpeeisiHEe Ha KOHIENTyallHa paMKa Ha
U3CIEIBAHETO.

2. OrmpenensHe Ha MOAXOASIIM JAWArHOCTHYHU  MapaMeTpu Ha
W3CIIe/IBAHETO.

3. PaspaboTBaHe Ha WHOBaTMBHA EKCIEpUMEHTAITHA METOIWKa Ha
KHHE3uTepanuss Mpu Juna ¢ XpoHuuHa Hecnenupuuna MCB B
symOanas 15t BkintouBaiia TEKAP,

4. AmpoOupaHe u CTaHAApPTH3ANMATA Ha H3CIIEABAHETO.

5. CpaBuuTeneH aHanu3 Ha €(EKTHMBHOCTTa Ha EKCIICPUMEHTAJIHATA U
KOHBEKLMOHAJIHA METOJMKA Ha KMHE3UTEepanus MpH JIMLA ¢ XPOHUIHA
Hecneruduuna MCB B iymOaHst 1.

6. dopmynupaHe Ha U3BOJIU U TIPENIOPHKY 32 MPAKTHUKATA.

Opranusanus Ha U3CJIeBaHETO

Wscnenanero € mnpoeaeHo mnpe3 2022 - 2023 roauHa B
YHUBEPCUTETCKH HAYyYHOU3CIIEABATEICKH CIIOPTHO-BH3CTAHOBUTENEH LIEHTHP
— ,,baunnoBo®, biaroesrpan.

Oynkunonanuute tectoBe u KT npoueaypu ca mpoBeneHU cien
MH(GOPMHUPAHO MUCMEHO ChITIacHe Ha M3CIICABAHUTE.

OpraHuzanusTa Ha HW3CJIEABAHETO M IPUIOCTHOTO pa3paboTBaHe Ha
JUCEPTAIOHHUS TPy IPEMHUHA MIPE3 UETUPH €Tara.

IIspBu etan: (Mapt 2021 1. - centemBpu 2021 1.) IIpe3 To3u nepuox e
olpesieNieHa CTPYKTypaTa Ha M3CIIEBAHETO, AHAIM3UPAHU Ca JUTEPATypHHU
W3TOYHHMIIM CBBP3aHU C XPOHUYHA Hecnenn(pUIHA MyCKYJIHO-CKeJIeTHa OO0JIKa B
aymbamas asn (XHMCB). Onpenenena e MeToaukara Ha H3CIIEABAaHETO,
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¢dopmynupana e paboTHaTa Xunoresa, 00eKTa, mpeaMeTa, 1eiTa U 33Ja4nTe Ha
W3CIIeIBAHETO. Y TOYHEHA € M TEXHOJIOTHATA Ha U3CIIEIBAHETO.

Bropu eram: (cemtemBpu 2021 r. - okromBpu 2021 T.) BKIIOYBa
JCHHOCTH 10 OpraHu3alys 3a IPOBEXKAaHEe HA CaMOTO U3CJICABAHE.

Tpetn eram: (oktomBpu 2021 1. - cenmremBpu 2022 T.) IPOBEACHO €
($yHKUMOHANHOTO U3cieaBane. M3cneapanu ca 66 numa Ha Bb3pact oT 45 10 65
TOJUHM, pa3NpeeeHn B ABe rpyn - ekcriepuMenTanHa (ED) - 32 u koHTpOIHA
(KT') — 34. IIpoBexnaHe Ha IByMecedyHa KOMOWHUpaHa KWHE3UTEepaneBTHIHA
mporpama mnpu Jjumna ¢ XHMCB B aym0amHs 1 BKIIOYCHH B
eKCIIepUMEHTAIHATa TPpyMa. 3a JIMIaTa OT KOHTPOJHATa Tpyla € MPHIoKeHa
WJCHTHYHA KMHE3UTEpareBTUUHA Mporpama, KOsTo He BKJIIOUBA TapreTHpaHa
paaroYecTOTHA Tepanus. 3a Aa yCTaHOBUM e(eKTHBHOCTTA Ha PUIIOKEHATA OT
HAC METO/MKA, N3CIIeIBAHUATA U IIPH JIBETE TPYITH ca HAIPaBEHH MPEIN U CIe]T
KHHE3UTEPAIeBTUIHUSIT KypC.

YereopTH eTam: (okToMBpu 2022 1. - sHyapu 2024 r.) pe3 To3u eTar
HalpaBUXME CTaTHCTUYEeCKa o00paboTka Ha Isu1ata uWHGOpPMAIMSI OT
MPOBENCHUTE W3CIEJBAHUS, aHalM3 Ha KOJMYecTBeHaTta WH(pOpMaIus,
ISDIOCTHO OQOpMSIHE HA JAUCEPTANMOHHUSA TPYHA, pa3padOTBaHe HA MOKIAAN U
HAYYHH CTATHH.

KOHTHHIeHT Ha U3C/IeIBAHETO U XaPAKTEPUCTHKA HA KOHTUHIE€HTA

KonTunreHT Ha uscnensaneTo ca 66 guiia ¢ XHMCB B mymOanus s,
Ha BB3pacT oT 45 10 65 roauHu.

Benuky manueHTH nombiaHuxa GopMysisip 3a HHGOpPMHUPAHO ChIyIacue
3a ydacTHe B HaCTOSIIETO NpoydBaHe. B Hero He ca BKIIIOYEHH JIMIIA, KOUTO HE
MIOKpUBaxa CICIHUTE KPUTCPHUH: KEITAHUE 32 aKTUBHO YIACTHE, Bh3MOXKHOCT 32
BepOaTHa KOMYHUKAIIKS 110 BpeMe Ha y4acTHE B ITPOLICAYPUTE U U3MEPBAHUITA,
ocTpu cbcTosHMsI. OceM OT MalMeHTUTE OTKa3axa Ja ce BKIYaT B
MPOYYBAHETO MOPA/IU JMUHH / 3PABOCIOBHH MPUYUHHU, KOUTO €CTECTBEHO 0s1Xa
B3etu nipensuy. [lanuenture cTpukTHO U ¢ xxenanue ciensaxa KT nporpamara
M Cce BKIIOYBAXa AaKTUBHO BBHB BCUYKH TEPANCBTHUYHU MPOLECAYPH.
Xapakrepuctuka Ha wmicienasanute guma ¢ XHMCB B mymOamas msur e
MpecTaBeH Ha auarpama 1.
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Juazpama 1
Xapaxmepucmuxka na uscneosanume auya ¢ XHMCE ¢ nymbanns osn

Xapaxmepucmuxa na uscieosanume nuya

Wzcneapann ca 0610 66 muma ¢ XHMCD B mym0OaiHs [i511, OT TSX )KEHU
24 n Mbxe 42.

Ot o6mus 6pon m3cneaann jumna ¢ XHMCE B mymOanmas msmn, Haii-
MHOTI'O Ca MBXETE Ha Bb3pacT oT 51 - 55 roauHu, a Hali-MajKo ca MBXETE Ha
BB3pacT oT 61 - 65 roguHwU.

Tabnuya 1
Pasnpedenenue no dagnocm Ha oniaKeaHusma
NMPOABKUTETHOCT ITox 3 3 — 6 mecena 6 mecena — 1 1 -3 roguan (0)y11{0]
Mecena roJauHA
KOHTHHIEHT 8 17 23 18 66

B u3cnenBanero He ca BkimoyeHH ocTpu ciydan Ha MCB B iymGanus
Isu1. Benuky nuna BKIIOYEHH B M3CIIEABAHETO €A C JABHOCT HA OIJIAKBaHUATA
Haj 8 cenMmuIy u ca knacuduipanu kato XHMCB B iymOanHs fisi.

B nBymeceuHuns: KWHE3UTEpaNlEBTHYEH KypC ca BKIIIOYEHH 66 nuua c
XHMCEB B nym6anus nsin. Beuuku Te nonbiHuxa GopMysisip 3a mHGOpMHUPaHO
CBITIACHE 32 yYacTHE B HACTOALIETO IPOYYBAHE.

Pasnpenenuxme KkoHTHHTeHTa B 2 rpynu: ekcnepumentansa (EIN) — 32
suia Ha cpeaHa Bb3pact 54,00 + 5,34 r. u xoutposnHa (KI') — 34 nuia Ha cpeHa
BB3pacT 53,35 £ 5,47 r.

Ilpenu 3anouBaHe Ha 3anumanusTa 1Mo KT Ha BcuMYkM Juna oT
eKCIIepUMEHTaIHA W  KOHTPOJHA Tpyma €  HampaBeH  IIaTelieH
MaTOKWHE3NOJIOrnueH aHan3. OyHKINOHATHUTE U3CJICABAHUS 38 MOHUTOPUHT
n ycraHoBsiBaHe edekra or KT 3aHuMaHHs TPOBEIOXME HEMOCPEICTBEHO

npeaur 3ari04YBAHC Ha NPOLUCAYPUTE U CJIC/ MOCJICAHAaTa IpoLcaypa.
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IIpn xonTMHTreHTa OT EI' cMe mpHiIOXKMIN aBTOpCKa METOAMKA Ha
KUHE3UTEepanaus, U3IbIHsABaHa TpU MIbTU ceAMUYHO. [Ipu konTHHreHTa ot KI'
CME TMPWIOKWIM CTaHJAapTHA KHWHE3UTEpalleBTHYHA MporpaMa H3IbJIHSABaHA
TPH IBTH CEMHUYHO.

Bxutouenute B KI' u EI” tuiia oTroBapsT Ha ClI€IHUTE U3MCKBaHUS:

- Ja HIMa XUpypruyHa Hameca, OTHOCHO OOJIKM B JIyMOATHs JISUT;

- TaIMeHTuTe Ja OBJaT ¢ JaBHOCT Ha OIUIAKBAHUATA HAJA 8§ CEIMUIIH U
na ca knacudumupaan kato XHMCB B mymOanas gsut;

- HaJW4yHhe Ha MMCMEHO MHPOPMHUPAHO CHIIIACHE.

3a ma OCHIECTBHM HAIIETO HW3CliefBaHe chopMHpaxMme JIBE TPyNH -
excriepumenTansa (EI') u kontponna rpyna (KI'). KonTuarenTa BximoueH B
TPyNHUTE € TpeaBapUTEIHO HHQOPMUPAH 32 KOHBEHIIMOHAIHATA METOANKA Ha
KT, xosto me ObIe npuioXkeHa B MPOABIDKCHHE Ha 2 Mecela H 3a
pa3paboTeHaTa OT HAC aBTOpPCKa CHENMAIM3MpaHa METOAMKA. Bcuuku B3enu
y4acThe ca MOAMUCAIIN AeKIapanus 3a ”HPOPMHUPAHO ChIIIACHe.

I[aHHI/ITe Ha H3CJICABAHUA KOHTHHICHT Ca OTpa3C€HU B CICHHUAIHO
pa3paboTeHa HMHAMBHAyalHa KapTa. l3MepBaHusTa ca MPOBEACHH KAaKTO
cnenBa: npeau 3anousBaHe Ha KT npe3 1-5 AeH - 3a yCTaHOBSIBAHE HAa U3XOIHOTO
CHCTOSTHUE Ha TIOKA3aTeNUTe U TOCIEeIHUS JIEH ClIe]] 2-51 Mecell.

MeTonnunu noaxoau 3a nuarnocruka Ha XHMCB B aymoasnns
ST

TeopeTnyeH aHaIN3 — TO3W BUJ aHAIM3 € U3IOJI3BAH IPH 0030pa Ha
TUTEepPAaTypHUTE HW3TOUYHUIM, TpH (OPMYJIHMPAHETO HA XHIIOTE3aTa, IIEeNTa,
3ajjaunTe, aHajdM3a Ha KOJIMYECTBEHaTa WHQpoOpMalus, o000meHusTa u
W3BOJIUTE.

@®yHKIHOHATHO n3caeasane npu auna ¢ XHMCB B aym0asns asan
3a na ycranoBuM Hannuneto Ha XHMCB B myMOaiHst 111 U3roTBHXME

Y IPUJIOKUXME TECTOBa OaTepus BKIIOYBAILIA!
1. AnamHe3a - cpOupaHe Ha HHpOpPMAIIK 32 MEIUIIMHCKATa HCTOPHUS HA
MMaIiMeHTa, HETOBUTE CHMIITOMH, 3a00JIIBaHUS — MUHAJIA U HACTOSIIIH,
JedeHue U T.H. AHaMHe3aTa BKIIOYBA OIl€ — HME, BB3PACT,

18



AHTPOTIOMETPUYHH JaHHU (BUCOYMHA, TETJIO), PyTUHHU JBUTATCIHU
JEHHOCTH U IPYTH.

2. Comarockonmus (orjemx) - METOJ 3a HU3CJICIBaHE W aHAIU3 Ha
YOBEUIKOTO TSJI0O Ype3 HAOJIOJIEHUE M OICHKA Ha (PU3UYCCKHUTE
XapaKTepuCTUKH Ha TsuoTto. OTIensT BKIIOYBA aHANMW3 Ha (opMmara,
pasMepa, CTpyKTypaTa U JIBHXKEHUATA Ha PA3IUYHUTE YaCTH Ha TAIOTO,
KakTO ¥ BBHIIHM TPHU3HAIM KaTO IBAT Ha KOXKaTa, TEKCTypa,
MyCKyNaTypa, XOoawia W T.H. TO3M METOA IMpenocTaBs IIOJIe3HA
nH(popMaIusl 3a OICHKAa Ha MYCKyJHAaTa CHUMETpPHUs, T'bBKaBOCTTA,
MO3UIMSTa HA TSUIOTO, KAKTO M 32 OTKPHBAaHE Ha Jae(opMaluél HIn
nucOalaHCu B TSJIOTO, KOMTO MOTaT Ja NpPeIU3BUKAT OO0JIKa WIIH
HapaHSIBaHUA.

3. HMaamanua Ha napaBepTeOpajHUTEe MYCKYJIH H MYCKYJIUTe B
JymOaaHs st - [lanmanusita € BaKeH METO/T 3a OIICHKA Ha MYCKYJTHUS
TOHYC, YyYBCTBUTEITHOCTTA U CUMETPHSTA, M3MOJI3Ba CE 3a OLIEHKA Ha
MYCKYJIHUTE U MOTeHIHaIHU npobiemu. [lanmarnusara HA MO3BOJIsABA Aa
MOJIyYUM JaHHH 32 IPOMEHHU B MECTHATa TeMIIEpaTypa Ha KOXKaTa Mpu
BB3MAJIUTETHN WM HEOIUIaCTHYHHU TIPOILECH, 32 CHCTOSHHUETO Ha
Typropa, KakTo M JaHHHU 3a OTOK, 332 U3JIMB B CTABUTE U OOJIC3HCHUTE
touku. [lanmarnusTa U3BbpIIBaMe ¢ TOIUIM PbIlE, OT HEOOIE3HEH KbM
Ooyie3HEH y4YacThK, 0e€3 Ja TpuUYMHSABAME CHIHM OOJKH Ha
n3cnenpanus. [logoupaxme u3xoanoto nojoxenue (MI1) Ha naruenra
Ia € B MycKynmHa penakcarus. [lanmanuara u3BbpliBaMe ¢ JIEKH U
HENPEKbCHATH JIBWKCHHS Ha TMPBCTUTE CH, KaTO THallllupamMe
napaBepTeOpalHUTE MYCKYyId W MYCKYJIHTE B JIyMOAmHUS [,
NpWiIaraikv pa3judHd HUBA Ha HaJSITaHe, 3a Jla u3CcjeaBame
MYCKyJTHaTa TeKCTypa, YyBCTBUTEITHOCT U €BEHTYATHU OOJIKH.

@OyHknuoHaJHU TecToBe npu jguna ¢ XHMCB B nymobannst asn

JIMarHOCTHYHH METOAM 3a MaHyaJlHAa OHEHKa - U3I0J3BaMe
YTBBPJICHHU TECTOBE B IPAKTHKA.

+ Psoas Sign - 3a auarHocTHYHa oleHKa Ha aymOanHara Gonka. MIT

HAa TaIKeHTa € THJIEH JIET C MOBAUTHAT SJMHHS KPaK C €KCTEH3UPAHO
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koisHo. llpuTucka ce BHE3amHO NPEAHHS AacleKT Ha OeapoTo.
Ouyenka — ¢ TO3W BHE3alleH HATHCK BBPXY AWUCTAIIHOTO Oenpo ce
MpUYUHABA pe)ICKCHO CBHBAHE Ha WJIMOIICOAca C TPAKIUS BBPXY
HalPeYHUTE W3pAcThlM Ha ITymMOanHus TphOHauYeH cTwHIO. [lpu
HaJIM4Yue Ha MPOMEHH B JyMOanHaTa 4acT HAa TPHOHAYHHSA CTHIO
MaIUEHTUTE ChOOINABAT 3a 0OJKa (CIIOHAUIAPTPUT, CIIOHUIUT HITH
IMCKOBA XEpHHUS) WM B cakpomnnaunata crasa (Buckup, 2008;
Mumosa, 2022).

@

q\ R~ o
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@uzypa 1. Psoas Sign, (Buckup, 2008; Mumosa, 2022).

4 Laségue Straight Leg Drop Test — € KIMHUYEH TECT, U3MOJI3BaH 32

OIIEHKa Ha MPOoOJIeMH B 00JIACTTA HA JIOJIHATA YacT Ha rPhOHAYHUS
cThJI0, 0cOOEHO NMPH CbMHEHKE 3a MIIUAC MM AUCKomaTus. TecTbT
TpsiOBa Ja ce W3MBJIHABA BHUMATEIIHO W HEXHO, 0e3 1a ce
MPEIU3BUKBA JOBIHUTENIHA O0IKa WM JUCKOM(OPT 3a MalHeHTa.
UII na manueHTa € TWIEH JIET C MPaBU Kpaka, TepareBTa MOBIUra
eIMHUAT KPaK, JOKATO MAIMEHTHT 3aII0YHE J]a M3IHUTBA AUCKOM)OPT,
clleZl KOETO W3CeIBalluAT IIyCKa Kpaka OT TOBa IIOJIOKEHHE.
Ouenka - BHE3amTHOTO W HEOYaKBAHOTO OTIIYCKaHE Ha Kpaka BOAM
10 pedIieKCHO CBHBaHE Ha MYCKYJIHMTE Ha I'bp0a W CENANUIIETO.
[NanuenTa cpoOmaBar 3a OoiKka NMpPU HaIW4YMEe Ha HaApyIICHHUS B
nymOanHAA OTAET Ha TpHOHAYHHA CTHIO (CHOHAMIAPTPHT,
CIOHAWINT WJIM JHUCKOBAa XEpHHS) WIM HapyUleHHs Ha
cakpownraunute ctasu (Buckup, 2008; Mumosa, 2022).
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Duzypa 2. Laségue Straight Leg Drop Test, (Buckup, 2008; Mumosa, 2022).

+ Springing Test — mnpwiIokMXMe TecTa 3a Ja JOKAIM3HPaAMe

(YHKIMOHAHUTE YBPEXKAAaHUS B JTyMOaNHaTa 4acT HA rPhOHAYHUS
ctws10. VI Ha marnueHTa e jier, manmiupaxme CTaBHUTE U3PACThIN Ha
MpeUuIeHATe ¢ TIOKasalell W CPEJCH NPBCT, KaTo MpaBexMe JIeK
MIPYXUHUpAILl HATUCK BbPXY CTaBHUTE U3pacTblin. Oyenka - Korato
GyHKIMATA Ha CcTaBaTta € HEMOKbTHATA, CTaBHHUTE IPOLECH WIH
IJIJACTUHKH €A €JIaCTUYHHU. JInIicaTa Wi NpekoMepHaTa yCTOM4MBOCT
€ TpH3HAaK Ha HeoOWYaliHa CerMEHTapHa MOOWIHOCT, B IBbPBHS
ciydait - 6i10Kazma, a BB Bropus — xumepmobmiHocT (Buckup, 2008
Mumosa, 2022).

@ueypa 3. Springing Test, (Buckup, 2008 Mumosa, 2022).

4+ Supported Forward Bend Test (Belt Test) — Ttecra e 3a
pa3rpaH1/IanaHe Ha J'IyM6aJ'IHa 60J'IKa oT I/IJ'II/IOCB,Kpa.]'IHa. I/IH Ha

namueHTa € CTOCK, 3acTaBaMe 3a IMalMCHT U I'O MOJIM a C€ HaBCAC

Harpen, JOKAaTO MOYyBCTBa Oolka B J'IYM6OC3.KpaJ'IHa obnacr. CJ'ICI[

TOBa MAUCHTBHT CC BPbHILA B HII. OTHOBO MOJIMM HIalKCHTA Ja c€
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HaBeJle Halpea U MOJKPersIMe cakpyMa Ha auueHTa ¢ 0eJpoTo CH U
Haco4BaMe [BI)KEHHETO, KaTo XBallaMe WU J1BeTe Wiuu. OueHka -
HaBexxganero  Hampen — u3uckBa — HOpManmHa — QyHKOUS B
CakpomJIMayHaTa cTaBa M JymOocakpalHaTa o007acT, KaKTO H

MOJBMKHOCTTa B OTJCIHUTE CETMEHTH Ha JyMOAIHHs OTAEN Ha
rpeOHAYHUS CTHIO (Buckup, 2008 Mumosa, 2022).

”
&

s L2 ~
@Duzypa 4. Supported Forward Bend Test (Belt Test), (Buckup, 2008 Mumosa, 2022).

=

Busyanno-ananorosa ckaia (BAC) 3a 6oska

Busyanno-ananoropara ckana (BAC) 3a Ooska ¢ wu3moi3BaHa B
W3CTIeIBAHETO 3a Ja W3MEpHM WHTEH3WTeTa Ha OO0JIKaTta, W3MHTBaHA OT
nanuenTta. ToBa € MeTo[T 3a CyOeKTHBHA OIEHKA, KBICTO MAIUEHTHT OICHSIBA
COOCTBEHOTO CHM HUBO Ha 0OJIKa, KaTO W3I0JI3Ba BH3YaJIHO NPEJCTABSIHE Ha
ckama. BAC mnpencraBnsBa 10-caHTHMETpoBa XOpPH3OHTAJHA JIMHUA, B
Ha4ajoTo Ha kosTo ¢ 0 ce o3HauaBa ,,0TChCTBHE Ha 0OJKa™“ U B Kpas ¢ 10 —
»HeTbpnuMa O6onka®“. BAC e mpocta 1 jiecHa 3a M3IONI3BaHE OT MAIUEHTHTE,
MO3BOIIIBA WM Ja HW3pa3aT CBOSTA WHAMBHUAyalHA OIEHKa Ha OOJKaTa.
[IpenocraBst KoMUYeCTBEHA OIIEHKA HA MHTEH3UTETa Ha OOJIKaTa.

Moaundgunupad TecT 3a ompeJeisiHe CTeleHTa Ha 0oJkaTa IO
Mmetoaa Ha Mepa O. loonne

TecTbT ce mpuiara 3a OlleHKAa Ha JUHAMHYHaTa OONKa, WIM OONKa IpH
nBkeHue. M3nomssa ce npu TpaBMH U 3a00JsIBAHUST HA ONIOPHO-JIBUTATEITHUS
amapar, KaTo cujiaTa Ha 6onkara ce ornpeneis B 6 creneHu ¢ yuciaata ot 0 10 5
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(Kocmaounos, 1989), Hue momuduimpaxme TecTa 3a JIHIA C XPOHUYHA
Hecnenu(ruIHa MyCKyJTHO-CKeJIeTHa 00JIKa B TyMOATHS J5UT:

0 — HsMa OoJiKa B MOKOH MpH ABMYKEHHE HIIH [0 BpeMe Ha padoTa;

1 — uma MuHMManHa OOJKa, KOSATO CE MpOSBSIBA MPH 3HAYUTEITHO
HATOBapBaHE U OTIIYMsIBA CIIe/ TOYMBKA,

2 — uMa ciaba Oonka MpU HOpPMajHA JBUTATENIHA AKTHBHOCT, KOSTO
OTIIyMsIBa CJIE]] TOYMBKA,

3 — uMa ymepena Ooika TpU JIBU)KEHHE, OTpaHWYaBaIlla YacTHYHO
JBUraTeIHaTa JeHHOCT;

4 — wma ymepeHa OoJKa TIPH TIOKOM W TIpH JBMKEHHSA, KOSTO HE
OTIOYMsIBA B PAMKHUTEC HA ACHA,

5 — uma cuiHa HempekbCcHaTa OONKa, KOSTO C€ yBEIWYaBa IPHU
JIBIDKEHME U HE OTIYMSBA B PAMKHTE Ha JICHS;

Tecrt Ha Kiel 3a onenka Ha MYCKYJHaTa CUJjIa 1 CWJI0BA U3APBKJINBOCT HA
Fp’bﬁHI/l, KOPEMHH U CCAAJTUIITHU MYCKYJIM.

Tect Ha Kiel 3a cuioBa U3ApHKIMBOCT Ha MYCKYJIaTypaTa — BKJTFOUBAII]
TPU TECTOBH JIBHKCHHUS 33 M3CJEBAHE HA CHIOBA M3PBKIUBOCT HA TPHOHH,
KOpPEMHHU 1 CCAAIMIIHNA MYCKYJIH.

II'LpBOTO TECTOBO ABUKEHME BKIIIOUBA N3CIIEIBaHE HA — M30METPUYHA
M3JIPBAIIMBOCT Ha KOpeMHaTra Myckynarypa. Ilamumenta e B HM3XOZHO
MOJIOKEHUE THJIEH JIET, C EKCTCH3UPaHHM JIOJTHU KpallHULIM, PBLETE ca pUOpaHu
npen repaute. [lopaura Tpyna cu a0 45 rpagyca Quiekcus U 3abpiKa B Ta3u
no3unust (cratuuHa 4vacT). KuHesutepaneBTa (UKCHpa JOIHUTE KpalHHIIM,
KaTo He ce M03BoJIsABa (hIeKcHs B KojeHHUTe cTaBu. He ce momycka ¢uiektupane
Ha IepBUKAITHUS JIS1.

Broporo TecToBO ABWMKEHHMe BKIIOYBA M3CIEABaHE Ha —
W30METpUYHATa M3JIPBKIUBOCT Ha TpbOHAaTa MycKyiarypa. Ilammenrta e B
M3XOJTHO TIOJIOKEHHE JIET, KaTO ropHaTa 4acT Ha Tpyla My € MU3BBH TACHATa
CTpaHa Ha KylleTKara, pblieTe ca 3aa Twia. T410To ce mnoBaura Jao
XOPH30HTAJHA PaBHMHA, CJIE]] KOETO C€ 3aJbpkKa B Ta3u MO3UIMS (CTaTUYHA
qact). JlonHute KpallHULIM ce (PUKCHpAT OT KWHE3UTEPAIleBTa KbM KyIIETKaTa.
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TperoTo TecToBO [BM:KEHHMEe BKIIOYBA H3CICABaHE Ha —
M30METPUYHATa M3IPHKINBOCT HA CeJaluIHAaTa MycKyiarypa. M3xomHoTo
MOJIOKEHUE Ha MAIMeHTa € JIeT, a JOJMHUTE KpailHUIHM ca N3BBbH KylleTkaTa. 3a
Jla ©Ma mo-go0pa ornopa mauenTa Tpsi0Ba 1a ce XBaHe ¢ Pblie OT ABETE CTPaHH
Ha KymerkaTa. [loBaurar ce qOTHUTE KpaifHUIN 10 XOPH30HTAITHO MTOJI0KEHHE
U ce 3aJbpKaT B Ta3W MO3UIHA (CTATUYHA YacT). AKO TecTa He MOXe Jia Obje
CaMOCTOSITETHO M3ITBJIHEH WIIM, aKO CTAaTHYHATA YacT Ha TECTa HE MOJXKE JIa ce
3anbppxu IoHe 20 ceKyHaM ce Kacae 3a MycKysHa ciadoct. [Ipu pesynraru ot
tecta Mexxay 20 u 30 cekyHau ce cuuTa, 4e uMa ciabocT Ha MycKyJlarypaTa
(yum. no [lebpynep, Xen, 1999; Mumosa, 2022).

Manyanno-myckyaHo TectyBane (MMT) Ha MycKyJIuTe Ha Tpyna.

Manyanno-myckyaHo TectyBane (MMT) Ha myckyJiuTe HA Tpyna -
MMT e Meron 3a OlIEHKa Ha cujlaTa Ha MYCKYJIMTE U BKJIKOYBA MpUJIaraHe Ha
MaHyaJIHO CBIIPOTHUBJICHUE BBPXY OIPEACICHHU CETMEHTU OT TAJIOTO, AOKATO
NAlMEeHThT W3IBIHABA ONPEAETICHO MABIKEHHE. 3a  LeJiTa Ha HaleTo
W3cle/IBaHe U3M0JI3BaXMe TECTyBaHe Ha (PIEKCHUTA Ha TPYIIa - U3BHPIIBA CE OT
m. rectus abdominis u excTeH3ust Ha TPyIa - U3BHPIIBA CE B TPBIHUS U TOSICHUS
oT/ien Ha TphOHauHHMs CTHIO oT M. errector spinae (m. iliocostalis, m.
longissimis dorsi, m. spinalis), m. quadratus lumborum u momoIH" MyCKYJITH:
mm. semispinales, multifidus, rotatores. 3a ouenka Ha MycKyJgHaTa CHiIa
n3nonsBame ckana ot 0 7o 5.

TECT na Schober - pyHkuuonasen tect 3a u3cjaeaBaHe ofemMa Ha
ABUKEHHE

TECT na Schober — TecTsT ce wu3non3Ba 3a ONpeAeisHE Ha
MoOmiHOCTTa Ha MymOanuus asu1 Ha ['C. Ilanuenra 3aema UII croex u ot LS
n3MepBame 10 cM. B KpaHMaJIHA TOCOKA, CJeJ| TOBAa M3BBHPIIBA (UICKCHS B
TyMOaneH Asl ITb3TaiKy phlLe MO MpeJHaTa YacT Ha KpakaTa (HakjIOH Halpex
1 Hazomdy). Ilpu mbiieH o0eM Ha ABMKEHHE PAa3CTOSHUETO MEXTY IBETE TOUKH
ce yBenuuasa ¢ okoio 3,5 — 4 cm. IIpu orpanndeHa MOOMIIHOCT pa3CTOSHUETO
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ce yBenuuaBa ¢ 1 — 2 CM WIM HE Ce MPOMEHS MPH MO-CEPUO3HA MAaTOJIOTHS
(Buckup, 2008; Mumosa, 2022).

{

| I{ )
=\ )
Quzypa 5. Oynxyuonanen mecm 3a uzciedéane obema na dgudicenue - mecm na Schober

(Mumoesa, 2022)

<«

BonpocHuk Ha Posana-Mopuc 3a 00JIKUTe U yBpe:XKIAHUATA B
J0JHATA YacT Ha repda - M3non3Baxme BBIPOCHUKBT HAa Pomana-Mopuc 3a
OLIEHKa Ha CHUMOTOMHTE M (YHKLHMOHAJIHATa CIIOCOOHOCT Ha MALMEHTUTE C
MYCKYyJTHO-CKEJIETHH TIpoOIeMH B 00IacTra Ha TPHOHAYHHA CTHIO.
BbropocHUKBT BKIIOYBA peAuila BBIPOCH, HACOYEHHM KbM ChOMpaHe Ha
nHpopMarus 3a Oonkara, (pyHKIMOHATHATA CIIOCOOHOCT W BIMSHUETO Ha
CUMIITOMUTE BbPXY CIKCIHCBHUSA )KMBOT HaA ITAlTMCHTA.

Cxkana Ha KBeOek 3a 00Jika B yBpe:xxaaHe B rbp0a - IpeacTaBisaBa
CTaHAapTU3HpPaHa CKajla, KOATO HH IO3BOJIIBa Jda OLCHWUM BJIIMAHHUETO Ha
OosikaTa M yBpeXOaHMATA BHPXY €XKEIHEBHUTE NEHHOCTH HA MALMEHTUTE C
MYCKYJIHO-CKeJleTHH TipobieMu B obnactra Ha ['C. Besika geliHOCT ce olieHsBa
c Touku oT 0 1o 5. IlamuenTa, n3bepa eaHa B3MOXKHOCT 32 OTTOBOP 3a BCAKA
JIEUHOCT.

ABTOPCKA METOJUKA HA KUHE3UTEPAIIUA ITPU
MYCKYJHO CKEJIETHU JUCO®YHKIUU

Ien, 3a1a4M U cpeACTBAa HA KHHE3UTepanusATa
Leara Ha KuHe3uTepanmusiTa. Ja c€ MOCTHUTHE MAaKCUMAaJHO
¢yHKIIMYHATHO Bh3cTaHOBsBaHe pu jniia ¢ XHMCB B mymbainna o6mact.
3agaun Ha KWHE3UTePaneBTHYHATA MPorpama:
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1.

Hamansasane u OTCTpaHsABAaHC Ha 0onKoBaTa CHUMIITOMAaTHKaA,

2. Penakcupane Ha MYCKyJHWTE C TOBHIIEH TOHYC W IOAOOpsBaHE Ha
TpoduKaTta;

3. Bwb3cranossiBane Ha noasmwkHOCTTa B ['C;

4. Wsrpaxnane Ha 3[paB MyCKYJICH KOPCET;

5. Tocturane Ha mo-go6pa QyHKIMOHATHOCT 3a H3MbiIHeHHe Ha JIEXK.

6. IlomoOpsiBaHe Ha OOIIOTO 3APABOCIOBHO CHCTOSHUE M KQ4eCTBOTO Ha

xuBoT nipu na ¢ XHMCB B mymbanna obmacr.

CpencTBa Ha KMHE3UTEPANUsITA

1.

ManyainHa MeKOTBKAHHA MOOMJIM3ALUS - M3MOJ3BAME Pa3IHYHH
TEXHUKH U MPUIIOKEHUS, 32 J1a YBEJIMYUM I'bBKaBOCTTA, HOJABIKHOCTTA
U (PyHKIMOHAIHOCTTA HAa MYCKYJUTE€ MU CYXOXWIUATA. TEXHUKUTE
BKIIOYBAT MacaX M CTPEUYMHI. MaHyanHaTa MEKOThbKaHHa
MOOMIN3aIMsl € MeKa M JEJHKaTHA MpoLenypa, KOsITO U3IoI3BaMe 3a
na o0nexuum 0oJKa U 1a Tog00pHM JABHKECHUATA HA TSIIOTO.
Moouin3upani Maca:k - TyK BKIIOYBaMe M3MOI3BAHETO HA Pa3IHYHH
MacakHH JABWXKEHHUS, KOMTO NpuUiaraMe BBPXY MYCKYJIHTE H
CYXOXXWJIHATA C I MoJ00psiBaHe Ha T'bBKABOCTTA, MOABIKHOCTTA U
(YyHKIMOHAIHOCTTa Ha TbKaHUTE. M3mos3BaMe pa3iuiHu TEXHUKH,
KOUTO TIpWiiaraMe C pa3iiyHO HaJsraHe BbPXY THKaHHTE 3a Ja
oOynekunM OoJKa, Jla pelakcHpaMe MYCKYJIUTe H Ja TIOBUIIAM
KpPBBOOOPAIIEHUETO B 3aCerHATUTE 00IaCTH.

JupekTHA MeKOTBKAHHA MOOMJIM3AIUSA TIpUiIaraMe JUpeKTeH
HATHCK BBPXY MEKUTE ThKaHH 32 Jia 1og00puM o0emMa 1 MOABIKHOCTTA.
HepBHo-myckyann Texuuku (HMT) — usnonzBame AMepukaHcKkaTa
Bepcuss Ha HMT - texHuka koxkHa ThHKa (skin rolling), mrs3ramo
pa3TpuBaHe, TEXHUKH Ha KOMIIPECHSl, CTaTHYHAa KOMIIpeCHS 3a
neaktuBanusi Ha TT, KoMmmpecusta ¢ MaHHITyJanusi, TEXHUKH Ha
bpuKIms.

Ho3unuonno-ocsodoxaasammnTe TexHuku (ILOT) — ¢ Ta3u TexHuka
LEJIMM CTHMYJUPAHETO Ha aBTOPETYITOPHUTE MEXaHWU3MHU 32 Jia ce
MOCTUraT CIIOHTaHHH TO3WTHBHHU M3MEHEHUs. ToBa ce OChIecTBsABa C
JIO3UpaH MaHyaJleH HAaTHUCK, KOHTO 3aJbpikaMe MpH JajJieHa ThKaH B
orpeesieHa MO3HULUSI.
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Muodacuuannu TexHuku 3a ocBodo:xkgaBane (MDTO) — ¢ te3u
TEXHUKH CTUMyJUpaMe THKAaHHATE JBIDKEHUS Ha MYCKYJIHO-
CKEeJIETHATA CUCTeMAa OTHACSIIIH CE JI0 MPOMSHA Ha MYCKYJIHHUSI TOHYC U
UUpKyNaus Ha TedyHoctute B TsoTo. C momomra Ha MOTO nenum
Ia TpekbcHeM odopmeHuaT npu xpoHndHH MCJl mopodeH Kpbr
,00lKa — CnaboCcT Ha JUHAMUYHUTE MYCKYJIH — CKbCSIBaHE Ha
CTaTHYHHUTE MYCKyIH — O6onka“ (Kpatioscukosa, 2011).
OO01mopa3BuBaly YIPAKHEHUA — AKTHBHA YIPAXHEHUS OT Pa3TUIHA
U3XOJHU MO3UIIIH.

YnpaskHeHUs 32 MYCKYJIHA peJlaKcaliis — CTPEYHHT 32 CTATHYHHUTE
MYCKYJH, moctu3oMmeTpruyHa penakcarus (IIUP), nuxatennu TeXHUKU
W XUWIONPECHBHH TEXHUKH, Y 3a MoOwnu3amusi, Y 3a CHioBa
M3MIPBAIIABOCT HAa CIIa0UTEe JWHAMUYHHA MYCKYIH, CTaTHYHH Y 3a
cTaOum3allys Ha Ta3a, KaKTo M 3a I0J00psABaHe HAa MyCKYJTHHS OajlaHc,
KOPAWHAITMOHHU Y, aBTOMOOWITH3AIIHSL.

Taprerupanara paguodectorHa Tepanusi (TEKAP) npunoxena
npu EI. Taprerupanara paauodecrorHa Tepanusi (TEKAP) e
MUHUMAJIHO WHBAa3WBHA TpOIelypa W WHOBAaTWBHA METOJMKA 3a
JedeHne Ha O0OJNKa, KOATO W3MOJ3Ba PAJHOYECTOTHH BBIHH 34
oOjex4yaBaHe Ha OoJkaTa W TOAOOpsABaHEe Ha (YHKIMOHATHOTO
cherosiue Ha maruentute. TEKAP ce mpumara m mpu MycKyJIHH
cra3mu, 0OJIC3HEHH TOYKH, MUAJITHUs, TSHIUHUT, IIEpPBUKAIHA OOJIKa U
MOCT-TpaBMaTH4eH OTOK. llpmmara ce B koMOWHAIMsl OT MaHyaJlHU
texuuku Ha KT B chueranue ¢ ypena, TUPEKTHO BBPXY MACTOTO Ha
Oonka. ExmoreHHaTa TepMoTepamnus ce OCHOBaBa Ha TPUHIMIIA Ha
KalnaluTUBEH M pe3ucTuBeH eHeprueH Tpanchep (Kanmamutu —
PesuctuB [uarepmust) W wuMma JeWCTBHE B CBHIIHOCTTa Ha
OHMOJIOTMYECKUTE ThKAHU, aKTUBUPAWKH €CTECTBEHUTE MEXaHU3MHU Ha
TSUJIOTO 32 O37IpaBsSBaHE M MPOTUBOBB3MAIMTETHHU TporecH. Upes
npunoxenueto Ha TEKAP tepanusita MoxKe 3HAUUTENHO J]a C€ HaMaIu
Meproia Ha BH3CTAHOBSBAHE M pexaOWIUTAIlMS 4Ype3 CTUMYIIMpaHe
aKTHBAIMATAa HA ECTECTBEHUTE O3APABHUTEIHU IPOIECH HA TSUIOTO.
Bcuuko TOBa ce ochllecTBsBa OiarogapeHue Ha TPUIOKEHHETO Ha
paano-4eCTOTHUS TOK, TPEAU3BUKBAI TepMaTHa PEaKIIisI B ThKaHUTE,
KOSITO CTUMYJIUpPA €CTECTBEHHS! O3JPABUTEIICH OTTOBOP HA TSJIOTO C
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He3a0aBeH TMPOTUBOBB3NAIUTENICH ¥ 00e300isBam] eheKkT BbpPXY
MYCKYJIH, CYXOXWJIHS, XpPYISUIM MM KOCTHH BpPB3KH. Amapara
pasmonara ¢ KanarnutuBeH ¥ Pe3ucTHBEH METOJ 3a NpuiaraHe Ha
eJIeKTpuUecka ctumyianus. Kamanutue Tpacdepa € 3a ThKaHH C
BHCOKO CBHABPKaHUE Ha Boja (Myckyiw), a PesuctuB Tpancdepa e 3a
ThKaHU C BHCOKO CBHIIPOTHUBICHHEC M HHCKO ChIBPIKaHHE Ha BOJAA
(KOoCTH, CYXOXKWIHS, MACTHM TbhKaHW). [Ipu KamaluTUBHATA
CJIEKTpUYECKa CTHMYJAIHMS C€ HW3IOJ3BA BHCOKOYECTOTEH TOK, TO3H
BHJI CTHUMYJIAIlMsl CE OCHOBaBa Ha MPHUHIMIIMTE HA Kamalurera U ce
XapakTepu3hpa CbC Ch3JaBaHE Ha EICKTPUYECKO TIOJIe MEKIY
CJIICKTPOJIUTE, KOETO MPOHUKBA B THKAHUTE HA TSIOTO W BOIU JIO
CTHMYyJAllMs HA HEPBUTE W MycKynuTe. KananuTuBHATA CTUMYJIAIHS
OOMKHOBEHO CE M3IMOJI3BAa 3a OOJIEKYaBaHE Ha OOJIKATa, MOAIIOMaraHe
Ha Bb3CTAHOBUTEIIHUS MPOLIEC, KAKTO U 3a MOJA00psBaHe Ha MYCKYJIHUS
ToHyc W (GyHKOUATA. Pe3nCTHBHATA eJEKTpHYECKa CTUMYJNAIUS ce
M3M0JI3Ba 4Ype3 IpHJIaraHe Ha HUCKOYECTOTEH TOK Ipe3 TsUIOTO Ha
MalyeHTa, TO3M METOJ C€ OCHOBaBa Ha MPHUHIMIIMTE Ha
CBIIPOTHUBICHUETO B THhKAHUTE HA TSUIOTO. Pe3UCTHBHATA CTUMYIIAIUs
Ce WU3MO0J3Ba 3a CTUMYJIMpPAHE HAa MYCKYJUTE, IMOAINOMAaraHe Ha
MYCKYJIHATa pexaOuiuTanus, mojao0psiBaHe Ha KPhbBOOOPAIICHUETO U
HaMalsiBaHe Ha OoJkara.

XapakTepucTHKa  Ha  NPWIOKEHATA  KOHBEHHHOHATHA M
eKCIepUMEHTATHA METOIHKA HA KHHe3uTepanust

B HacTtoAmoTo wu3cnenBaHe CcMe TPWIOKWIM JIBE€ METOAUKH Ha
KHHE3UTeparnus — KOHBEHIIMOHATTHA U EKCIIEPUMEHTAIHA.

KonBenuuonannara meronuka € 0a3upa Ha MPOYYEHH JIMTEpaTypHHU
W3TOYHHIIU U TPAJIUIMOHHATA MPAKTUKA U € 32 KOHTHHTCHTa OT KOHTPOJIHATA
rpyna. ExcnepuMenTanHaTta METOAMKA € CHELUAIHO pa3paboTeHa OT Hac 3a
HYKAWUTE U LEeJUTE Ha TOBA U3CJIe/IBAHE.

[Ipu xonTHHTeHTa OT KOHTposnHaTa rpyna (KI') BkimouBame MaHyanmHarta
MEKOThKaHHa MOOHMJIM3alMs, MOOMIM3MpAL] MacaX, IUPEKTHA MEKOThbKaHHA
MoOwmIHM3aIys, o0mopa3BuBamd Y — aKTUBHU YNPAKHEHUS OT Pa3IudHH
W3XOAHM TO3UIMH, Y 32 MYCKYJHA pelakcalys — CTPEUHHI 3a CTaTHUYHUTE
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myckynu, [IMP, nuxarennu TexHukw, Y 3a MoOunmsanus, Y 3a CHIIOBa
W3IPBHKIMBOCT HA CIIAOUTE TMHAMUYHN MYCKYJIH, CTATUYHH Y 32 CTa0MIIN3aLHs
Ha Ta3a, KakTo ¥ 3a MmojoOpsBaHe HA MYCKYJIHUS OanaHc, KOPIUHAUOHHH Y,
aBToMOOMNM3anms. KunesutepameBtuunata mnporpama npu KIT rpyma ce
W3IIBJIHSBALLE TPU IIBTH CEIMUYHO B Y HUBEPCUTETCKH HAYUYHOU3CIIEABATEICKH
CIIOPTHO-BB3CTAaHOBUTEJIEH LIEHTHD - baunHoBoO.

3a gumata ot KI' pa3padoruxme u KT mporpama 3a u3mbJIHEHHE B JOMAIITHA
YCIIOBHS KaTO yNPa)KHEHUATA ca OOSICHEHM M IOKa3aHU 3a MPAaBUIHOTO UM
u3MbIHEHNe. Beuuku Y ce M3MbJIHABAT B MPOJB/DKEHNE Ha /IBa Mecela, J1Ba
IIBTH CEIMUTHO C MPOABIDKATENHOCT Ha poreaypara 30 - 40 mun. B YHUCBIL]
,,DAYMHOBO* U JIBa IBTHU CAMOCTOSITETTHO B JIOMAIIIHU YCIOBHS. Y IPaKHEHUSITA
OT KOMIUIEKCA MEPHOAMYHO Ca KOPUIHMpPAHM CIOpel HYXAWTE Ha BCEKU
MAIHUEHT.

B exkcnepuMmenTanmHaTa Trpyma TpM IBTH CEIMHUYHO IpHjaraMe
pa3paboTeHaTa OT HAC CIEeLUATU3UpaHa KHHE3UTEepareBTUUHA Iporpama MmpH
XHMCB B nym6aiina oosact. [Iporieaypure ce mpoBexaar B Y HUBEPCUTETCKU
Hay4YHOU3CIEABATEICKH CIIOPTHO-BB3CTAHOBHUTEIEH UEHThp - badynHoBoO,
Bbnaroesrpan.

CrnenmnaansupaHata KuHe3nTepanesTnyHa nporpama npu XHMCB B
JymOajHa o00JacT BKIIOYBa MaHyajlHaTa MEKOThKaHHa MOOMIIHM3auus,
MOOMIM3UpAI] Macax, TUPEKTHA MEKOThKaHHa MoOwmu3aius, HMT - TexHuka
KOXXHa T'bHKA, IUTB3ralllo pa3TpUBaHE, TEXHUKM Ha KOMIPECHUs, CTaTHYHA
KoMIpecus 3a feaktuBanus Ha TT, koMmnpecuara ¢ MaHUITyJIalys, TEXHUKU Ha
¢puknus, [IOT, MOTO, obmopa3suBam Y — aKTUBHH YIPKHEHHS OT
PasNMYHM M3XOIHHU TO3ULMH, Y 3a MYCKYJHa peJaKcalusi — CTPEUMHI 3a
cTaTU4HHUTE MyCcKyJH, TP, nuxaTenHu TEXHUKU U XUIIONIPECUBHU TEXHUKH, Y
3a MoOmnm3anusi, Y 3a CHIOBA H3APHKIMBOCT Ha ClIA0UTE JMHAMUYHH
MYCKYJIH, CTATUYHU Y 3a CTa0MIM3alMs Ha Ta3a, KAKTO W 3a NOA0OpsBaHe Ha
MYCKYyJTHUS OajiaHC, KOPAWHAIIMOHHU Y, aBTOMOOWMnmM3arys. JOmbIHUTETHO
BKIIIOUMXME M Taprerupanata paguodectotHa Tepanusi (TEKAP) mnpu
koHTHHreHTa ot EI'. Ilpunarana e B npoabKeHHE Ha J1Ba Mecela, TpU IbTH
CEIMUYHO.

3a nma Oble MOCTUTHAT MakKcUMayleH eQeKT OT MPHIOKEHUETO Ha
cnenuanusupanara KT mporpama, npoueaypure ca ¢ BpemerpacHe 50-60
MUHYTH 3a nepuof ot asa Mecena. Ilo Bpeme Ha KT npouenypara cnegum 3a
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BCUYKH OOEKTHBHU W CYyOSKTHBHHU ycCelIaHWsl OT CTpaHa Ha MalWeHTa KaTo
osiBa Ha CHITHA O0JKa, JUCKOM(OpT U yMmopa.

Ilepmonm W MeTOOMYECKH YKa3aHWsI NPH KOHBEHUHMOHATHHSA W
eKCIIePUMEHTAJHUSA MO/

Hentra na KT nporpamara € na MOMOTHE MalMeHTa Ja CE€ BBbPHE KbM
HOpMaJHUTE CH (PyHKIMH, Aa MOJOOpH KAaueCTBOTO CH Ha KUBOT U 1a MY
MIO3BOJIM /1 C€ Bb3CTAHOBHU 10 MAKCUMAJIHATA My (DYHKIIHOHAITHOCT, B3MOXKHO
Hail-0bp30 U eheKTUBHO.

IIppBUAT IEpHON OT KUHE3UTEPANIEBTUYHA METOJINKA CE XapaKTEpHU3Hpa ¢
o0y4yeHre Ha MalyeHTa, WHPOPMHPAH € OTHOCHO Ba)KHOCTTA Ha TOYHOTO
W3ITBIIHEHNE Ha BCUUKH CPEICTBA B TEPBHS IEPUOJ OT KHHE3UTepanusTa. CpIio
Taka B TO3M MEPUOJ BAKHOTO 32 HAC € J1a IPEAOCTABUM OJKPENA U MOTHBALIHS
3a TOpoAb/DKaBaHE Ha TepamusATa, KaTro IojdepraBaMe Ba)KHOCTTa Ha
CBHTPYJHUYECTBOTO W MOCJIEIOBATEIHOCTTA B M3IBIHEHUETO HA IIporpamara.
KT nporpamara ce anmanTtvpa cropej, WHAMBHIyaTHUTE HYXIW Ha BCEKU
MaIMEHT, HETOBUTE CIIEIM(DUIHH 1IeTH U BB3MOXKHOCTH.

HoaroreuresieH nepuoa ¢ NpOABILKUTENHOCT 1 cenMulia — TOH € BayKHa
gact ot KT nporpamara, kosiTo nmpe/iecTBa akTuBHaTa (pas3a Ha JICUEHHETO U
“Ma 3a LeJN Ja MOATOTBH MAalMeHTa 3a YCIHEIIHOTO IPEMHMHABAaHE Ipe3
TepanuaTa. B To3u mepuos e HampaBeHa OIEHKa M Ha OCHOBAaTa Ha Hed €
pa3paboTeHa NepcOHAIM3UpaHa peXaOWJIMTAIIOHHA MporpaMa, KOATO Ja
OTroBapsl Ha KOHKPETHHTE HYXXAW M LeIU Ha NanueHTa. B To3m mepumon
nanueHTsT ce 3ano3HaBa ¢ KT mporpamara, menure U oyakBaHUSATa OT Hes,
NoJIy4yaBa Hy’KHaTa HH(QOpMAalKs 3a TEPaneBTUYHUTE TEXHUKH U YIIPAXKHEHUS,
KOUTO 11e OBbJaT W3MOJI3BaHM 110 BpeMe Ha JICUSHHETO, KAKTO U 32 BAXKHOCTTA
Ha CHTPYJHHYECTBOTO M aHTAXHpPaHOCTTa My C mporpamara. B
MOJATOTBUTEIIHUS NIEPUO] JaBaMe CIIC[MaIHd (PU3NYECKH YIPAKHEHUS, KOUTO
Jla TOATOTBAT MYCKYJIMTE, CTAaBUTE M JAPYTM MEKHM ThKaHM Ha TSUIOTO 3a TO-
WHTEH3UBHUTE ()a3W Ha pexaOunuranusTa. BkiroueHH ca ynpakHEHHS 3a
pasTsraHe, OOILOYKpeNBaIld YHIPAXHEHUS, YNpPaKHEHHs 3a OalaHc W
KOOpJMHAINA U IPYTH.

OcHoBeH (TPeHUPOBBbYEH) IEPUOJ C IPOABIKUTEIHOCT 6 ceaqmuiu. ToBa
e eranbT oT KT mporpamara, B koiito ce Qokycupame BHPXY aKTHBHOTO
M3IIBIIHEHNE Ha YHPAXHEHHMATA, KOMTO HMMAT 3a LEJ BB3CTAHOBSIBaHE Ha
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(hYHKITMOHATHOCTTA U TIOJIOOpsSIBaHE Ha (DU3MUYECKOTO CHCTOSIHHUE Ha JIUIaTa OT
KI' u EI'. BxirodeHu ca pa3iM4HU BUJIOBE TPEHUPOBBUYHU JIEMHOCTH, B
3aBUCUMOCT OT KOHKPETHUTE HYX U U LIEIH.

BaxkHO € aKTMBHOTO ywacThe B pas3iUYHUTE (U3MYECKU JCHHOCTH U

Tepanmuy, BKJIIOYEHH Ca YOpPaKHEHUS 3a YKpenmBaHE Ha MYCKYIHUTE,
mosoOpsiBaHe Ha TI'bBKABOCTTA, TPCHHpaHEe Ha OajaHca U KOOPAWHANMSATA U
npyru. Llenta e qa ctuMynupaMe mpoIechT Ha Bb3CTAHOBSIBAHE, MOCTEIIEHHO
yBenMYaBaMe WHTEH3MBHOCTTA 32 Jia IMpEeAn3BHKaMe aJalTHBEH OTTOBOpP OT
MYCKYJIHUTE, CTABUTE U JPYTUTE ThbKaHU Ha TsaI0TO. HaToBapBaHeTO KaTo 15110
ce XapaKTepu3Hpa ¢ MO-TOJSIMa TUTBTHOCT Ype3 MPUIIOKEHNE Ha CTICIIHATHUTE
KOPEKTUBHH YIPAKHEHUS, KaTO CIEIUM 32 TOYHO U KOPEKTHO U3IIBJIHEHUE.
B To3u nmepron BKIFOUBaMe M3MBIHEHHETO W Ha (DYHKIIMOHAIHHU yIPAKHEHUS
OT eXeTHEBHUTE ACWHOCTH U ABIKCHUS Ha TaeHTa. Pe1oBHO MOHUTOpHpaHe
Y OIICHKa Ha Mporpeca Ha MalueHTa KbM MMOCTUTaHe Ha IEeTUTE Ha IporpaMara
MPOIBIDKABA TIPe3 ETUs TIEPHO/T.

IIpexogen mepuoa ¢ mpoabpKUTenHOCT 1 cemmuina — [Ipexomuusr
NEprOJ BKIIIOYUBA IMOCTECTICHHO BPBIIAHC HA MAlJUCHTA KbM HECTOBHUTE O6I/I‘-IEII71HI/I
©XKETHEBHU JNEHHOCTH M C€ OTJIMYaBa ChC CHIIHA MOIKPENa U MOTHBAIHS OT
cTpaHa Ha ekumna. llogkpemata € OT CBIIECTBEHO 3HA4YeHHE 3a
BB3CTAHOBSIBAHETO ¥ MOTHBAIIMATA HA MAI[UCHTA.

CrnennaansupaHa KMHe3uTepaneBTH4YHa nporpama npu EI’
1 UII ner, maHyanHaTa MEKOTHhKaHHa MOOMJIM3ANUs — MPUIIOKEHHE Ha

MOBHPXHOCTHO KOMOWHUPAHO MOTJIAX/IaHe, JIeKo pa3TpuBane. Temn  OaBeH
10 1MocoKa Ha JIuM(POTOKa, 8 - 10 mbTH.

2 UIT ner, mobunusupany macax. Temr 06aBeH, 3 - 4 min.
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3 UIT ner, HMT mnpunarame - TeXHUKAa KOXKHA TI'bHKA, ILTH3TralloToO
pasTpuBaHe, TEXHWKH Ha KommpecHs (TUTOCKa W IUNKOBHAHA). CTaTmaHa
koMmrpecus 3a aeaktuBanus Ha TT, Komnpecusra ¢ manumynanus, TexHuku Ha
¢pukusa. M3nbnHsBaMe Ha ThpOa B HAaIIBKHA W B HAlpeyHa IIOCOKA.
YBenmnyaBaMe cuiiaTa Ha HATHUCKA CIOPEI CHIIPOTHBIICHUC Ha ITOJICKAIINTE
ThKaHU. [110cKkaTa kKoMIpecus: U3MBIHIBAME C IsU1a JIIaH, KOSITO JBMKHM 0e3
a OTHelasIME OT IIoJIeXalmara KOXKHAa IOBBPXHOCT, M IO TO3W HAYHMH
OlleHsBaM€e OTPaHHUYEHMATA B ITOIBIKHOCTTA Ha (paciusra, 5 - 8 min.

4 UIl crpanudeH Jier, JUPEKTHA MEKOThKaHHA MOOMIIM3AIIUA.
Wznon3eame Macax ¢ pa3Tarane Ha mapaBepTeOpaaHaTa MycKynaTypa, KaTo ro
m3nbiHssBaMe oT UII crpaHuWdeH Jier Ha HETpeTHpaHaTa CTpaHa ChC CBHUTHU
JIOTTHM Kpauuim, 1 - 2 min.

5 UIl crpannyeH ner, Macax c eneBanus Ha Tasa. Ilo Bpeme Ha
W3MIBITHEHUETO TOJANoOMaraMe JBH)KEHHETO Ha MalueHTa 4Ype3 PUTMHUYECH
HATHUCK C TpyIa BHPXY Ta3a My M H3TerJIsIMe crista iliaca (kaymamHo) ¢ OJm3Ko
pasmoiiokeHaTa pbka, M. quadratus lumborum ce pa3rpuBa KaTto pbKara ce

NpUIBIKBA 0€3 HATHCK HArOpe U HaBbTPE KbM rpbOHAYHUS CTHIO, 1 - 2 min.
R g

6 UII tunen ner, TIOT - Strain Counterstrain (IpoTHBONOCTaBsSHE HA
Hanpexxenne) 1 MOTO. M3nenHsBame Ha rbpba B HaJUIBKHA U B HallpeyHa
MOCOKA. YBeIW4aBaMe CHJlaTa Ha HATHCKAa CIIOPEN CBHIPOTHUBICHHE Ha
HOJUIeKAIUTE ThKaHu, 5 - 6 min.
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7 WII tunen ner, OPY - cratn4yam yrpakHEHUS 3a CTaOWIM3aIis Ha
Ta3a W 3a NOJ00psIBaHe HA MYCKYJIHUS OanaHc Temm OaBeH, UIIaHETO ¢
HOpMaJTHO, 0O0IIO BB3ZEHCTBHE BBpPXYy opraHusMa. [lpm msmbiHeHme nma ce
M3MIaKa MIMHHATA W MOsCHATa JIopao3a. I'1aBara aa ce u3reris Hazan, 7 - 8
min.

8 UII Tunen ner, chbC CBATH KOJICHE W IIOCTAaBEHM CTHIIAJIa HA MOAA.
[loBauraHe Ha Ta3a W CTAraHE HAa MYCKYJUTE HAa KOpPEMa W CEIaJIMILETO.
3amspxkane 10 -15 cek., u Bpwimane B UI1. Temn 6aBeH, muIIaHeTo € HOPMAITHO,

5-10 mpTH.
- P
o= 11
Giab- 1
wied
N
9 WUII xonsuua oropa.  Ymnpaxkenue ,Koremku rpud“.  baBHO

M3BHBaHE Ha IPhOHAKA, CAKAI CE M3TEIJI KOpeMa Harope KbM TaBaHa, JIOKATO
riaBara ce cBais Hamoxy. Cien ToBa 0aBHO T'bpOa M KOpema ,,yBHCHAT KbM
moaa‘, JOKaTo riiaBa ce paura Harope. Bpwimane B UI1. Temn OaBeH,
JIMIIAHETO € HOpMalTtHO, 5-10 mbTH.

10 UII tunen ner. YnpakHeHUE 3a 'PBKABOCT Ha JIOJIHATA YacT Ha repoa,
HAlMEHTa € CbC CBUTHU KOJIEHE M IIOCTaBEHU CThIIaa Ha nojaa. Ctsira MyckyyuTe
Ha Kopema, Taka 4ye JOoJIHaTa 4acT Ha T'bp0a Ja ce W3abpla Harope, Janed OT
moja. 3agbpika 3a IeT CEKYHIU U cJell ToBa ce oTimycka. Bpremane B UI1, xaTo
U3bPIIBA IIbIIA CU KbM 110/1a. 3a/bpiKa 3a I1€T CeKYHU U CJIe] TOBA CE OTIIyCKa.
Tewmn 6aBeH, JUIIAHETO € HOpMaIHO, 5-10 mBTH.
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11 UII croex, ¢ nexko pa3TBOPEHM Kpaka Ha HUBOTO Ha paMEHETe.
CrtpeunHr 3a rpp0, 0aBHO HaBeXIaHE Hampel, KaTo ce M3BHBAa I'bpOa Harope
KbM TaBaHa U ChILIEBPEMEHHO CITyCKaHE paMEHETe HaJI0Jy, U MPOTATaHe PBCTU
kbM nioga. Bpemane B UI1. Temn OaBeH, qummaHeTo € HOpMaIHO, 5 10 10 mbTH.
12 UII ner. Yupaxuenue ,,Kyde, 00bpHaTO Harope** — pbIeTe Ce MOCTABAT
Ha ToZa JI0 TbpAnTe, (DIEKTUpaHU B JaKbTHA cTaBa. BaumiBa ce ap100Ko U ce
oTp3ra Hanpen. M3nuimmBaHe 0aBHO B MPOIBIDKEHHWE HA TPU A0 MET CEKYHIH,
KaTo PBLETE CE NMPUTUCKAT B MOJA U U3NPABSIHE HA PBLETE CH, IOBIUTAaHE HA
riaBaTa, Bpata u repba Harope. BaumBane u Bpbiiane B UII. Temn OaBew,
JIMIIIAHETO € HOPMAIHO, 5 MIbTH.

13 UII xonsgHHa onopa. YnpaxHenue ,I Mypkane® - Cenex HazaJ BbpXY
metute, 0e3 a ce MOBIUTAT JJaHUTE OT MSCTOTO, KBJIETO Ca IMbPBOHAYAITHO.
HacouBane c riaBara, KosTO TpsIOBa Ja MUHE MEXIY PBIETE, KATO CE ONMUTBA
na Oble mo-0im3ko 10 mona. Temn OaBeH, AuIIaHeTO € HopMmainHo, 10 go 12
II'bTH.

14 HII ner, cbc CBUTH KOJICHE M MOCTAaBEHU CThIIaja Ha Iojaa. Pa3tsarane
OT KOJIEHE /IO TBP/IX - IOMOIITA Ha JIBETE CH PhIle MalMeHTa CBUBA €AHOTO CH
KOJISTHO W TO mpuTrcka KbM repaute cu (b). CTsira Myckyiute Ha Kopema H
nputucka I'C xpM moga. 3aabpika 3a et CeKyH/IH, ciies ToBa ce Bpbia B U1 u
ce nosraps ¢ apyrus kpak (B). Bpeiane B UI1. Cien ToBa ce noBTops ¢ gBata
kpaka eqHoBpeMeHHO (I'). Temn OaBeH, quIaHeTo € HOPMANHO, 3-4 MHTH 3a
BCSKA TTO3UITHSL.

15 UII ner, crpanuuesn jer, ceaexx - [IMP Ha ckbcenure cTaTUUHU
MYCKYJIH, MOOWJIM3aIUs HA CAaKpOWJIMAYHATA CTaBa M IPphOHAYHUS CTHIO. (M.
erector spinae lumbalis, m. piriformis, m. quadratus lumborum, mm. adductors
femoris, m. rectus femoris, mm. ischiocruralis). 3a rpbOHa4YHUsS CTBIO ce
npujiara MoOWiIM3anus Ha JyMOaJHHUs O 4Ype3 poTalus, MaHHUIYyJIaTUBEH
Macax 3a TOPaKOIyMOAITHUSI IPEXO0/T UYpe3 eKCTEH3US, B KOMOMHAIIHS C POTAIHS
U TNpYy)KUHHUpaIla MOOMIHM3AIMS 32 TOPAKaJIHUS JsUT Ha IPhOHAYHHS CTHIO,

10-15 min.
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16 UII Buc - pas3raramy ympaXHEHUS! 3a CTaTHYHHTE MYCKYNH. Temi

0aBeH, AUIITAHETO € HOPMAITHO, O0III0 Bh3/ICHCTBIE BBPXY Opranusma, 1 - 2 min.

17 WII Tunen ner, cbC CBUTH KOJEHE M MOCTABEHM CThIIAJTIa Ha MOJA.
PotanmonHo pa3tsaraHe Ha JOJHATA 4YacT Ha T'bpda - paMEHETe CE IBPKBT
IUTBTHO TMpWICTIEHH M OaBHO ce 3aBbpTaT cBUTHTE ((uiekrupanutre g0 90
rpagyca) KoJieHe Ha elHa cTpaHa. 3aappxka ce 3a 5 - 10 cexynau. baBHo ce
Bpsbia B UII. Cei1oTo ABMKEHHE Ce TIOBTAps Ha ApyraTta cTpana. Cien ToBa ce
Bpbuia B UI1. Temn 6aBeH, AMIIAHETO € HOPMAJHO, 2 - 3 TBTH 3a BCSAKA CTpaHa.

k- THES

18 UIl cemex BBpXy CTON 0O€3 MOIAKETHUIM WM Ha TaOyperka.
PotanmonHo pasrsaraHe Ha JIOJTHATA YacT Ha I'bp0a B CEHANIO MOJIOKECHHUE.
KpbcTocBa ce mecHus kpak BepXy JieBud. Karo ce moamupa neBus JaKkbT OT
BBHILIHATA CTpaHa Ha JSICHOTO KOJISTHO, C€ 3aBbpTa M CE€ M3IIbBA BCTPAHHU.
3agppxa ce 3a 10 cekymmu. Bpwema ce B UII m ce moBrops Ha
MPOTHUBOINOJIOKHATA cTpaHa. Temn OaBeH, JUIIAHETO € HOPMAIHO, 5 IBTH 3a
BCSIKA CTpaHa.

19 UII cenex BbpXY CTOJ MK Ta0ypeTKa, C JABaTa Kpaka ONpsHU Ha 1oJia
W W3OBbHATH Tpen Tsuoto. MoauduuupaH cTpaHudeH pas3kpad B CEIHAIIO
nonoxxkenne - Crpnanara TpsOBa 1a ca JOCTaThYHO pa3/laliedeHH €IHO OT
Ipyro, Taka ue KpakaTa aa oOpasysar ,,V* popma. Onextupa ce JeBHUs KpakK,
KaTo ce M3BBPIIBA Jop3aHa (IEKCHs Ha JIIBOTO CTHIIANIO, 33 Ja Ce JOKOCHE
JSICHOTO KOJISTHO, W C€ OCTaBs JIIBOTO KOJSHO Jla MajJHE Janed OT TSAJIOTO.
HokaTto ce appxu rppOa M3MpaBeH, Oelpara ce CrbBaT, pbKaTa ce MpoTAra
Harmpea KbM MPBCTHTE Ha JecHus kpak. Cnen ToBa 6aBHO ce u3BuBa ['C, kato
phlieTe ce MpudHpar KbM JECHUs IJIe3eH WK NOoJ0eApHIIa, JOKATO TliaBarta ce
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CIIyCKa Bb3MOXKHO Haif-0J1130 10 ASICHOTO KOJITHO. 3aIbpKa CE B Ta3H MO3ULHS
3a 30 cexynau, cren xoero ce Bpbma B UII. IloBtmBOpaBHO. Temmn Oasew,
JTUIIAHETO € HOPMAIIHO, 5-6 MBTH.

20 HUII cenex BBpXy CTON C Kpaka, cCBUTH Ha 90 rpagyca B KOJISHOTO, U
pa3TBOpEHU HA NIMpPUHATA HA paMeHeTe. BepTeHe Ha Tpyma B cegHAo
MoJIOXKeHue - baBHO 3aBbpTaHe HAISICHO (JOTOJKOBA, JOKOJIKOTO € YJOOHO Aa
ce IBWXKM), cien koeto ce Bphina B UII. [ToBraps ce Ha nsgBaTa cTpaHa U ce
Bpbima B UIL. I'epOBT He TpsOBa Aa ce omupa B objerankara Ha ctona. Priere
ca KpbcTocaHW mpen rbpaute. [Ipe3 wsioTo Bpeme OeapaTa ce IBPKBT
HacoYeHM Hampen. Temm OaBeH, TUIIAHETO € HOpMaIHO, o 10 bTH 3a BCSKa
CTpaHa.

21 WII tunen ner, BbpXy rojsiMa THMHACTHYECKA TOMKA, YIPaXHEHHS 32
MoOmI3aIys Ha tyMmOocakpainHa obiact. Temm OaBeH, TUIITAHETO € HOPMAITHO,
001110 Bb3IeHiCTBHE BEPXY opranusma, 8-10 min.

22 HII croex — aBroMoOmIn3aiusa. Temn 0aBeH, TUIIAHETO € HOPMAJIHO,
5-8 min.

23 UII cToesx, ¢ IeKo pa3TBOPEHH KpaKa H JIEKO CBUTH B KOJITHOTO. PhiieTe
TpsiOBa Ja ca KPbCTOCaHM Ipel I'bpAuTe. BbpTeHe Ha Tpyma B HM3MPaBEHO
nonokenue - [1pe3 oo Bpeme Oenpara ce 1bpKbT 00bpHaTH Hanpea. baBHoO
ce 3aBbpTa HAISICHO (IOTOJKOBA, JOKOJKOTO € yIOOHO J1a ce JIBMXKH), Clie]
koeto ce Bpbma B MII. CwIoTo IBMKEHWE cE€ MOBTOPS Ha Jpyrara CTpaHa.
Temrt 6aBeH, AUIIIaHETO € HOPMATHO, 1o 10 THTH 3a BCSAKA CTpaHa.
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24 UIT cBUT TuieH Jier - yNpaKHEHHS 3a CHIOBA H3IAPHKIMBOCT Ha
oTcriabHamuTe IMHAMAYHU MYCKY/IH. TeMn OaBeH, TUIIaHETO € HOPMAHO, 8-
10 min.

25 UII ner, kaTo NpeIMUIIHULIMTE Ca ONPSHH HA [10]1a, a IJAKTHTE ca B €/IHA
auHUS ¢ pameHere. KoHTpaxupaT ce KOPEMHHUTE M CENAIUITHUTE MYCKYJIH.
Benpata u nBete xoneHa ce MOBAMIAT OT Moja. 3aabpika ce Ta3u MO3ULUS 32
10-30 cexkynnu, 6e3 1a ce MO3BOJISIBA HA Ta3a Jia YBUCHE KbM moja. Bpbiane B
UII. Temn 6aBeH, IAIIIAHETO € HOPMATHO, 5-6 IHTH.

Lol e
ek

26 NIl ctpanuueH jer, KaTo JAECHUAT Kpak € JIEKO CBUT, a JIEBUAT €
W3IMpaBeH U CTHIIBAa HA ToAa.  J[gcHata pBKa TpsiOBa na G
HEIMOCPEACTBEHO TOJ JSICHOTO pamo, KaTro MNpeaMHIIHHUIATa € H3IMbHATa
Hanpen. CTaralku KOpeMHHUTE MYCKYJIH, JSICHOTO Oepo ce MOBAMIa OT MOoJa.
Crnen TOBa ce MOBJUTA ASICHOTO KOJISTHO OT I10/1a, 32 J]a CE U3MPaBH JECHUS KpaK
Y J1a TIOJIpe/Iv CThITajiaTa €IHO BBPXY Jpyro. JlokaTo AbpKHU TAI0TO U3MPABEHO,
3aabpka nosunusaTa 3a 10-30 cekynau. basno ce Bppuiate B UII u nosTapsue
OT npyrata cTpana. Temm 6aBeH, TUIITIAHETO € HOPMATHO, 5-6 IBTH.

27 UII croex, KONSHHA ONOpa - KOOPAWHALMOHHU YNpakHEHHs. Temi
0aBeH, MUIIAHETO € HOPMalHO, OOIIO Bb3JIeiicTBUE BbpXy opranusma. Ilpu
M3MIBJIHEHUE J1a C€ M3MVIaXAa IIuiiHaTa M IosicHata jopzao3a. ['yaBara na ce
nu3Ters Hazan, 8-10 min

28 UII xonsiHHA OMOpa, KaTO paMEHETe ca TOYHO HaJ| phIETEe, a Oempara -
Haj KoneHere. KoHTpaxupar ce KOpEeMHUTE MYCKYNH, ASCHAaTa pbKa MpPaBo
npen TSUI0TO, JIAB Kpak Hazal. lIporuBopaBHO. 3aabpika ce MO3MLMSATA 32 5
cexyHau. Temn OaBeH, IUIIAHETO € HOPMAJIHO, 5 MHTH 3a BCSKA CTpaHa.

e
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[Ipenun mpoBexxgane Ha crneumanusupanata KT mporpama cmegum 3a
W3ITBTHEHNETO Ha CIIETHUTE H3NCKBAHUS:

1. WII Ha namueHdta ja ObJie B PEIAKCUPAHO/OTIYCHATO CHCTOSHUE 3a
HETOBUTE MYCKynW. 3a chllaTa Ll IO0J CToMaxa ce IOCTaBs
BB3TJIaBHHIIA (CTHHATO OJICSII0, BAJISK M 1p.). KpakaTa TpsOBa ma ObaaT
MOBIUTHATH TOJ BI'BJ OT 45°, KOETO JAONpUHACA 3a OTIIyCKaHETO Ha
TAJIOTO U 0COOEHO Ha TymOocakpaiHaTa obiacT. Priere ca n3mpHaTH
HaJ0Jy 10 ABJDKWHATA Ha TOpCa.

2. Jla ocurypum Ha mamueHTa MO3MLMS, B KOSATO TOH IIe MOXke jaa Oble,
0e3 ma mpuiara CHeNWANHH yCcWius, 1mo Bpeme Ha Isiatra KT
nporeaypa.

3. Jla He mpoMeHsAMe TIO3UIHATA Ha MmanneHTa 0e3 ocod0eHa HyX/a.

>

Ja cp3mamgeM HEOOXOAMMHUTE YCIOBHUS 3a padoTa.

5. Ilpu mnpumaraHero Ha MaHyaJHHTE TNpOLEAYpU Ha Tbpda, ako €
HEOOXOIUMO, Ja Ce€ IpHUBEeIe B CHOTBETCTBHE (PU3HOJIIOTHYHATA
kpuBrHa Ha ['C ¢ momorira Ha Bb3IJIaBHUIIA.

B wnawanmoro Ha mpouexypuTe 3amouBaMe C MaHyallHa MEKOTHhKaHHA
MOOMIIN3aIMs, KaTO IpuiaraMe TEXHUKH OT MOTMAaXIaHe U pa3TpUBaHe, 3a Aa
MOATOTBUM MYCKYJIHHUTE 3a CJICABAIIUTE TCPANICBTUYHU MCETOIU. 3anmouyBamMe
npouenypara ¢ HOBBPXHOCTHO KOMOMHMpaHO norinaxaane (8-10 mbtH) mo
nocoka Ha TMM(QoTOKa, ciies1 ToBa Jieko paztpuBane (8-10 mbTH). Te3u TeXHUKH
Ca HAaCOYCHHU KbM AUArHOCTUIIMPAHC HA CIIa3MUTE B MYCKYJIUTC, KaKTO U 3a Jia
no00pUM KpbBOOOPAIIEHHETO U IUM(HHS OTOK B 3acerHaTHTE obaactu. Upes
MpUIaraHeT0 Ha MeKa M TpelH3Ha MaHyajdHa MOOWJIM3alus [eJuM Ja
0cBOOOIMM 3aTeTHaTH MYCKYJIM, KOETO € OCHOBa 32 M0-e(eKTUBHU
TEPANICBTUYHN UHTCPBCHIIUH.

[Mpunarame MOOHIM3MpAIl MacaXX KaTo BKIIOYBAME Pa3IMYHU MacaXKHU
TEXHUKH, KOWTO TMpHJaraMe€ BBPXY MYCKYJIHTE M CYXOXWIHATa C Lel
HO)IO6p$IBaHe Ha TIBbBKABOCTTA, IIOABMXXHOCTTA H q)YHKHI/IOHaHHOCTTa Ha
ThKaHuTe. [Ipunarame pas3nuyHo HajsraHe BbPXY THKaHWUTE 3a Ja OOIEKYUM
Ooska, &1a penakcupame MYCKYJIUTE€ M Ja IHOBHIIUM KPBHBOOOPALICHWETO B
3acernarure obnactu (Heresa, 2016).

Or HMT npunarame Amepukanckara Bepcusi Ha HMT - mexnuxa
KOJICHA 2DHKA, NIIb32aU40 PA3MPUEAHE, MEXHUKU HA KOMARPecUs, CamuyiHa
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Komnpecus 3a oOeakmueauyus na TT, Komnpecuasma c manunyrayus,
MeXHUKU Ha PpuKyus.

Texnuka KoxcHa 2bHKa W3IIBIHABAME Ha Ibp0Oa B HATBXKHA U B HANpPEUHA
mocoka. OOXBaliaMe KOXHAaTa T'bHKA M S ThPKAISIME MEXAy MaIIUTe |
NPBCTUTE, KaTO CE CTPEMHM Ja He s u3myckame. ChIO Taka Mpuiarame u
JbIOBH/IHA M3BHBKA HAa KOXKHATA T'bHKA, ¢ TE3W TEXHHKH MOCTUTaMe OBbp3a
XHMEPeMUs U 100pa MOJBIKHOCT Ha KOXKaTa.

Invzeawomo pazmpusane W3MONI3BaMe 3a na 3arpeeM (dacuusara u jaa
YBEJIMYNM HACHIIIAHETO HA ThKAHWTE ¢ XPAHUTEITHHU BelecTBa U Kuciopo. I1o
BpEME Ha H3IBJIHCHHCTO HA Ta3W TEXHHKA OTKPHUBAME YIUTbTHECHHS H
YYBCTBUTCJIHU TOYKHU, KOUTO Ca CTPOro MHAMBUAYAJIHHU 3a BCCKU IMAlMCHT. HpI/I
MHOTOKPAaTHOTO U3IThJIHEHHE Ha TUTH3TAaHETO BhPXY TSIX HaMallsiBaMe pa3Mepa u
TBBPAOCTTa WM. 3a Ja TMpeAna3’dM ThKAHUTE OT TpaBMHpaHE, Clel
HEKOJKOKPATHO MIb3TaHe BbPXY OMpeeieH YIacThK, TPETHpaMme APYro MICTO
W cJIeJl TOBA OTHOBO M3IBJIHABAME ILTh3raHEe BbPXY NpeauInHoTo. [1o Bpeme Ha
M3MTBIHCHUETO Ha MOXBAaTa pPhKaTa HH € C JEKO paslepeHH MPhCTH, KOUTO ca
,,BOJICIIK® U TIOEMAT TEXKECTTa Ha HaTHcKa. [lanuTe ca eauH 10 APYT, KUTKATA
0CTaBa CTaOMIIHA M CE IBHKHU KAaTO €IHO IISUT0 C MPEJAMUIITHUIIATA. Y BETHUaBaMe
CHJIaTa Ha HATHCKA CIIOPET CHIIPOTHBIICHHUE HA TOJIC/KAIINTE ThKaHH.

Texnuxku Ha KoMnpecus - W3IIBJIHSIBAME IUIOCKA KOMIIPECHS TOECT
MPUTHCKAME MEKHUTE ThKAHM KM KOCTTa HJIH HAMHPAIIUS CE OTI0Y MYCKYIT H
IMUIIKOBUIHA KOMIIPECHUS - IIOBJAUTAHE U OMAaUKBAaHEC MCXKY IIPHCTUTE U MaJICTA.
ITmockaTa KOMIIpECHs HW3ITBJIHSBAME C IisUIa JUIAaH, KOSATO JBWKHAM 0e3 1a
OTJEIsIME OT TOJTE)KaIaTa KOyKHa TTOBBPXHOCT, M M0 TO3H HAYWH OICHIBAME
OrpaHUYEHHATA B TOJABMKHOCTTA Ha (pacimsaTa. [Ipu yBeMYeHO HaJsATaHe Cce
ycemaT 1 HAJIMYHUTEC USMEHCHHA B TOHYCA Ha MO JICKAINNUTE MYCKYJIU.

Cmamuuna komnpecus 3a oeakmusayusi Ha TT — ¢ TPUITOKESHUETO HA Ta3H
TEXHHUKA IeTTMM 0CBOOOXKIaBaHEeTO HA HansraHeTo B TT, upe3 mpoab/DKUTENeH
HATUCK.

Komnpecusma ¢ manunynayusi M3ObIHSIBAME TOBIWIaHE HA THKAHWTE,
MOCJIeIBAHO OT U3BUBAHETO UM MEXTY MPBCTUTE U Maela, TOBa JONPUHACS JI0
pasneinsHe Ha puOpuTe U yBeIMYaBaHe Ha IPUTOKA HA KPbBB.

Texnuku Ha puryusi — Ta3u TEXHUKA U3MBJIHABAME HA MECTa C U3MCHCHUS
B MuodaciuaiHaTa ThkaH. [locokara € neprneHAuKy/ISIpHO WM B MOCOKa Ha
MYCKYJIHOTO BJIAKHO.
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Crnen Te3uW TEXHUKHU Tpuiarame AMPEKTHA MEKOThKaHHA MOOWIM3AIM WA
MprjiaraMe TUPEeKTeH HATUCK BhPXY MEKHTE ThKaHMU 3a Jia mogoopum obemMa u
MOJBMKHOCTTA. [3mon3Bame Macak ¢ pasTsaraHe Ha mapaBepTeOpanHaTa
MYCKyJIaTypa, KaTo To u3nbiHsBame oT W11 cTpanudeH jer Ha HeTpeTUpaHaTa
CTpaHa ChC CBUTH IONHU KpaitHuny. C MpbhCTUTE HA ABETE CH PBIIE pa3TsaraMe
napaBepreOpaliHaTa MYCKyJaTypa HW3IMOJI3BAMKHM KbCH MAaCaXHU JUHHH OT
MEINaTHO KbM JIaTEPATHO.

Queypa 6. Ilacusno pasmseane Ha napasepmedparHama MycKy1amypa

[Mpunarame u Macax c efeBanys Ha Taza KaTo MpU U3IMBIHEHUETO MY
nauveHta ¢ B UII crpaHumyeH Jjer Ha HETpeTHpaHaTa CTpaHa, C Kpaka
¢ekTupaHu B KOJEHHH M Ta300eapeHH crtaBu. [lo Bpeme Ha M3MIBIHEHHETO
HOZATIOMarame JBIDKCHUETO Ha MallMeHTa Ype3 PATMHYEH HATUCK C TPYIa BPXY
Taza My M u3TeriisiMe crista iliaca (kaymainHo) ¢ OJIM3KO pa3oyiokeHaTa pbhKa,
M. quadratus lumborum ce pa3TpuBa KaTo pbKaTa ce NPUABHKBA 0€3 HATHUCK
Harope ¥ HaBbTPE KbM I'PHOHAYHUS CTHIIO.

THosuyuonno-oceoboxcoasawu mexuuku (I10T) — ¢ Ta3uw TeXHUKa
HEeTUM CTUMYJIMPAHETO Ha aBTOPETYJITOPHHUTE MEXaHH3MH 3a Ja CE€ MOCTHraT
CTIIOHTAQHHU O3UTHBHH M3MEHEHUs. TOBa Ce OCBIIECTBSBA C I03UPAaH MaHyaJIeH
HATHCK, KOWTO 3abpKaMe IpH J1ajieHa ThKaH B ONpe/iesieHa O3HIIHSL.

Duzypa 1. Cnupanosuono pasmpusare ¢ npbcmunie, Co4emano ¢ oenpecis Ha masd.
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B mamaTa crienmanusupaHa nmporpaMa rpujiaraMe U paspadoreHara oT
Jlopwhc xoyuc mpe3 1955 r. Texuuka u ManyainHa Tpakius - [IOT - Strain
Counterstrain (IPOTHBONIOCTaBIHE Ha HampexeHue). Hapuuana e um ome
,,TCXHUKAa Ha TO3WITMOHHO OCBOOOXKIaBaHe , W € 0COOCHO e(heKTHBHA NPH
JieyeHHe Ha XPOHWYHM 3a0onsBaHMA Karo (UOPOMHUANTHS, OCTEOaPTPHT,
rI1aBoOONIHe, XPOHNYHN MYCKYJIHH CTIa3MH U APYTH OPTOTIEIUYHHA CHCTOSHHS.
Texnmka e HekHa, Oce300Ne3HeHa W e()EKTHUBHA, W3IOJI3BA CE MPHU Aema H
BB3pACTHH XOpa. MaHyanHaTa Tpaklus € TeXHUKa MpeJHa3HauYeHa Ja HaMaju
HATHCKa BBPXY 3aCETHATHTE TPHOHAYHH NWCKOBE, KOUTO MPUYHHABAT OOJKA.
[Ipunaranara Tpaknus € MaHyalHO ,,pa3TsraHe Ha I'C, koero HamaisiBa

HATHCKa BbPXY IUCKOBETE U CICAOBATEIIHO HaMaisiBa OoyKara Ha MalieHTa.
2 T = . .

Queypa 8. Manyanno ,,pazmseane

M®@TO npunaraMe 3a 1a CTUMYJIMpaMe ThbKaHHHUTE ABWKeHHs Ha MCC
OTHACSAIIH CE JI0 IPOMSIHA Ha MYCKYJTHHUS TOHYC W IUPKYJAINI Ha TEYHOCTUTE
B TsuoTo. C momomra Ha MOTO nenum aa mpekbCHEM OQOPMEHUST IMPH
xpornuau MC/I mopoyeH Kpsr ,,001ka — c1a00CT Ha JMHAMUYHHUTE MYCKYJIIH —
CKbCSIBAHE HA CTATUYHUTE MYCKYJIH — Oonika“ (Kpatioocukosa, 2011).

OO0miopa3BUBaIINTEe  yOPaXHEHUS, KOWTO H3MOJM3BaMe ca 3a
momoOpsiBaHe Ha oOmara ¢usuvecka Qopma, THBKABOCTTa, CHJIA,
W3JIPHKIMBOCT U KOOPMHAIIMATA HA TSJIOTO.

AKTUBHHM YHPa)XXKHEHHS OT PaziMyHH HM3XOJHH TO3WIMU IpUiIarame,
Karo H3HMCKBaME€ AaKTHBHO YYacTHE Ha MYCKYJIUTE M CbhpPJCYHO-ChIOBATa
cucreMa Ha TsIoTO. Te ce WM3MoNi3Bar 3a Jia MOJUIbpiKame 3JPaBOCIOBHA
¢usnuecka ¢opma, momoOpsBaHe Ha (HU3MUECKATa H3IPBKIUBOCT, CHIIA,
I'bBKaBOCT, OaTaHC M KOODPIHHAIHSL.

VY 3a MycKyJlHa pelakcaluuss — CTPEYHHI 3a CTaTWUYHUTE MYCKYIIH,
MyckynHata pejakcaluus U CTPEYMHI'BT ca BaXKHM KOMIIOHEHTH OT HalaTa
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IporpamMa, KOMTO IoMaraT J1a ce MOoAIbp»ka I'bBKaBOCTTa HA MYCKYJIUTE, /1a C€
MPENOTBPATIT KOHTY3HUU U J]a Ce OA00pH 00XBAaThT Ha ABWKEHUE HA TSUIOTO.
CTpeuuHI'sT 3a CTaTUYHHUTE MYCKYJIM € TEXHHMKa, KOSTO Ce H3IMO0i3Ba 3a
pa3ToBapBaHe U peslakcalysi Ha MyCKYJIUTE CJIe]] MUHTEH3UBHU YIIPaKHEHUS WIH
3a NoJOOpsiBaHE HA I'bBKABOCTTA IIPU MYCKYJIH, KOUTO ca CKIIOHHU KbM 3aCTON
iy Hanpexenue. [IMP — npunarame IIMP 3a na HamMamuM HalpeXeHUETO U
CIIa3MUTE B MycKynuTe. Ta3u TeXHUKa s IpHIaraMe Cliesl U30METPUIHHA Y, TIpU
KOUTO MYCKYyJIUTE ce cTsaraT 0e3 na mpoMmeHsaT nenkuHata cu. [IMP e
penakcupama u obOe30onsBama TEeXHUKA, Oa3upaHa Ha MPONPUOLIENTHBHO
peduiekTopHO noBiusABaHe. Upes Hesl ce mocTura CThIaJIOBUIHO A€OIOKUPAHE,
Th KaTo MYCKYJHTE C€ OTIycKaT pe(IeKTOpHO, a HE caMmo Ce pa3Tarar
nmacuBHO. 3a nma u3nbaHUM TtpaBuiaHo [IMP mocraBsame mammenta B ymoOHa
MO3MLKS, KbJETO MOKE JIa pesIakCHpa U Jja U3IIBbJIHIBA IbJI00K0 Auiane. Tosa
ce mpuiarame npu WII TuneH ner cbec CcrbHaTH Kpaka. 3a Ja MOCTHTHEM
[TOCTaBEHATa 1I€JI Ha HaIllaTa METOAUKA, IpyAjlaraMe AUXaTelIHd TEXHUKH, Y 3a
MoOMIM3anyst, Y 3a cUiIoBa U3APHKIMBOCT HA CIa0UTe JTUHAMUYHHU MYCKYJIIH,
CTaTW4HU Y 3a CTa0WIN3alys Ha Ta3a, KakTo U 3a Mojo0psBaHe Ha MYCKYJTHHS
OanaHC, KOPIWHAIIMOHHN Y, aBTOMOOWIN3AIINS.

JIOITBJIHNTENHO BKITIOYMXME U TapreTHpaHaTa palo4ecTOTHA TEpaIus
(TEKAP).

TEKAP tepanusita (¢ur. 9) e enporeHHa TepMOTEpaIus, H3M0I3BaHa

Queypa 9. Ilpoyedypa c Texap

3a rCHEPpHUPAHC HA TOIIJIMHA HA TIOBBPXHOCTHU U JILHGOKI/I TBhKaHH. EH)IOFeHHaTa
TEepamus CC onpeaALCiId KaTo JICUCHHUE, KOCTO HE € JIOKAJIU3UPAHO B Hall-BbHIITHHS
CIIOH Ha AcpmMarta, a 10-CKOpoO B HO-,Z[T»JI60KI/ITC cioeBe. iMenHo nopaau ToBa
CBOMCTBO T€pamnuiaTa C TeKap € B CBCTOAHHEC Ja IIOBJIMAC IIOJIOXKHTCIITHO
KPBbBHUA NOTOK YpPE3 HACHPUABAHC Ha CIMMHUHUPAHCTO HaA KaTaOOJIMTUTE U
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yBelIM4yaBaHe Ha crenupuuHara nepudepHa Bazommnaranus. [Iporenypara ¢
Tekap ch3maBa EHIOTCHHA TOIUIMHA 4Ype3 H3MOJN3BaHE HA HWHIYLHPAHU
eneKkTpudecku Tokose upe3 448 kHz kamanutrBHa/pe3ucTrBHA MOHOIIOJISIPHA
paznoyecTora, KOSITO FeHeprpa ABIOOKO 3aTOIUIsIHE HA ThKaHWTe. Tepamusta
OCHTYpsiBA [1Ba DPa3NWYHH pexuma Ha IedeHne: kamanutuBeH (CAP) u
pesuctuBeH (RES) (Szabo et al., 2022).

Te3n pexxumMu OOMKHOBEHO C€ JOCTaBAT C Pa3IUYHH EIeKTPOAH,
n3paboTeHN OT MEIMIMHCKA Hephknaema cromaHa. Cropea ch3maTelnnuTe Ha
Tekap, nBara pexuma Ha JICYCHHUE MPEAU3BUKBAT PA3IMYHM pPEakud Ha
THKaHUTE B 3aBUCHMOCT OT YCTOWYMBOCTTA (MMIIEAAaHCA) HAa TpeTHpaHaTra
ThKaH. Korato akTHBHUST €lEeKTPOA € CHAaOJIEH C W30JAIMOHEH KepaMHuYeH
cioli, nmeiictamy kato auenexktpuyHa cpena (CAP) m mpeHOCHT Ha eHeprus
reHepHrpa camMo TOIUIHHA B TOBBPXHOCTHUTE THKaHHHU CIIOEBE, ChC CEJIEKTUBHO
NEHCTBHE BBPXY MEKHTE ThKaHH C HHCHK HMMIICAaHC (OoraTw Ha BOna), 3a
HampuMep MacTHa ThKaH, MYCKYJIH, Xpyupsu1 u tuMmdHa cucrema (Rodriguqz-
Sanz et al., 2020; Marco et al., 2022). Axo aKTHBHHUSAT €JICKTPOJ HIMa
n3onannoneH ciol, (RES) RF eneprusita npemunaBa JupeKkTHO Mpe3 TSIIOTO B
MOCOKA Ha HEaKTUBHHUS €NIEKTPOJ, TeHEPHPAWKU TOIUIMHA B ITO-IBIOOKHTE IMO-
yCTOMYMBH (C HHUCKO CBHABpKAHHE HAa BOJIa) ThKAaHHU CIIOEBE KaTO KOCTH,
JHLEBH MYCKYJIH, KallCylld M CyXOXWius. M3ciensaHusita, MpoBEICHU 10
MOMEHTA, TIOKa3BaT TOJIOKUTEITHH PE3yJNTaTH W ONaronpusTHU €PeKTH OT
TepanusATa ¢ Tecar TpU  MHOTO MYCKYJTHO-CKENIETHH 3a0OJIsIBaHUS,
BKJIIOUUTENHO ciest pekoHeTpykims Ha ACL (Rodriguez — Sanz et al., 2020).

Edexrsr or Tekap Tepamusita € ONMCaH B JUTepaTypara Ipe3
nocyieiHuTe 1Be fecermwierus. [IpoyuBanusaTa 3a KIMHUYHUS €(EKT MpH Io-
YeCTH HapaHsSBaHUA W MYCKYJTHO-CKEJETHH IUCPYHKIHH obade ca MaJKo.
Hsikom m3cnenBaHus mokasBaT, 4e TpEeTHpaHeTo ¢ Tekap € OTIUYHA Teparus,
KOSITO MOXKe Ja ObJie BKIIOYEHA B PEXaOMJIMTAIlMOHHA MpOrpama MM Ja ce
usmoi3Ba camocrosrenno (Marco, et al., 2022). Ipyru mpoy4yBaHus J0Ka3Bar,
4e TepanusTa ¢ Tecar 3HAUUTEIHO NOAOOPsIBa U3APHKIUBOCTTA, (PU3UIECKATA
GyHKIMSA ¥ OOJNKaTa B MYCKYJTHO-CKEJICTHUS anapar H, 4€ TO3H THIl TepaIlus
MOXe Jla HAaMaJIi CKOBaHOCTTa U (QyHKIIMOHATHUTE orpannuenus (Marco et al.,
2022). Amnapara msnon3Ban npu EI' e "GIMA CR - 200", I-TECH wu e
¢uHaHcUpaH oT mnpoekT ,llpoyuBaHe Ha edekra Ha TapreTHpana
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pazloyYecTOTHA Tepanus MPH MYCKYJTHO-CKEJICTHH AUCHYHKIMH W CHOPTHH
tpaBmu* — KI1-06-1TM-53/1 kbM GOH HAYHHU U3CIICIBAHUS.

Metoauka Ha npuijoxenne Ha TEKAP npu nanuenTu ¢ XpoHH4YHA
Hecnenuduyna Jymoaana 6oaka:

Wznom3ean e amapar 3a TEKAP Ttepamus: ,,GIMA — CR 200°.
[poawmxurennoctrta Ha nponieaypatra TEKAP e 25-30 munyTtH, oT KouTo - 15
MUHYTH pe3ucTuBeH U 10-15 MHUHYTH KananmuTHBEH PeXUM — TIO
MPOTOKOJHA rporpamMa — “Low back pain”.

P Pesucmusen pescum - Henzonmupan enexTpos (OABMKEH) U BpbLIALIA
wioua (¢ukcupan). [lokazan cnenuanHo 3a ThKaHH C MO-TOJSAMA
YCTOMUMBOCT (KOCTH, CTaBH, CYXOXXWJIHUS, BPB3KH, XPYLISUIN).
[IpenumMcTBa: BUCOKO HMBO Ha OUATEPMUsl; XPOHUYHM 3a00JIIBaHUS C
(¢hubpo3a u nereHepanysl.

» Kanayumueen pexcum - Enextpos, NOKPUT C KepaMUUYEH MaTepHall
(moxBMXeH) U BphIIala miova (HernoaswxkeH). [lokasan cnenuanHo 3a
MEKUTEe ThKaHM (MycKylHa Maca M JuM(QHA/ChIOBa CcHCTEMA).
IIpenumcrBa: cneunpuyHa UHTEPBEHLMS: JIECEH KOHTPOJN Ha
TpeTUpaHaTa 30Ha.

Yecmoma na npunycenue: Hait nznonssanu ca yecrorute okono 500
KHz. TIlo-umuckure dyecrorm (mo 300 KHz) ca edextuBHH 3a IBJIOOKO
TpeTupaHe. 3a HaW-TIOBLPXHOCTHOTO JICYEHHE C€ H3IMON3BaT T0-BHCOKU
gectotH, 70 1000 KHz.

Jpyr BaxkeH mapaMeThp NPU HACTPOHKAaTa Ha MpoleaypaTa € MyJcanusTa
Ha curHana (paboTeH LUKBI), KOMTO M3pa3sBa Bpb3KaTa MEXIy BPEMETO Ha
W3ThYBAHE M BPEMETO Ha Iay3a.

NmnyncHust pexum npu Texap TepanusTa € mosie3eH 3a yIpaBJICHHE Ha
tepmuunus TpagueHT (ATERMIA), koifito me Obae NpOrpecuBeH MpH
MATOJIOTHHU OT OCTPH JI0 XPOHUYHH.

AnapaTbT € 00OpyABaH C 2 aKTHBHHU €JIEKTPOJA CHOTBETHO 3a JBara
pexrMa Ha paboTa U HeroBIkHA (Pukcupana) mioya:

P Axmuenusm enexkmpood, KONTO € CHaOJIEH C U301aUUOHEH KepamuyeH
cnou, neiictBa kato auenekrpuuHa cpena (CAP) - mpenocvm na
eHep2us 2eHepupa camo MONIUHA 6 NOGLPXHOCHMHUME MbKAHHU
clloese, ChC CEJICKTHBHO JIEHCTBHE BBPXY MEKUTE THKaHH C HHCBK
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umnenanc (0oraté Ha BoJa) KaTo HaIpUMEp MacTHA ThKaH, MyCKYJIH,
XpYyLul ¥ TUM(QHA cucTeMa.

»  Axmuenuam enexmpoo 6e3 uzonanuonen cinoi, (RES) npu xoiito RF
enepzuama TIpEMHMHaBa JAMPEKTHO TIpe3 TAJIOTO B TIOCOKAa Ha
HEaKTUBHUS €JIIEKTPOJ, 2EHEPUPAKU MONIUHA 8 NO-0bAOOKUmMeE no-
ycmotiuueu (C HUCKO ChIbp)KaHHE Ha BOJAa) THKaHHU CIIOEBE KaTo
KOCTH, JIULICBU MYCKYJIH, KAIICYJIH ¥ CyXOXKHIIHSL.

H3x00H0 nonodcenue na nayuenma: JMueB Jer, HENOIBIKHUSIT
EJIEKTPOJI Ce TIOCTaBs B KOpEMHATa 00JIaCT 3a OCHTYPsIBaHE Ha Bb3MOXKHO Haii-
[IPaBUIHA TEOMETPUS 3a MPOTHYAHE Ha EJIEKTPUYHUS TOK MEXKIY aKTUBHUSA
CJICKTPOJT ¢ KOWTO ce 00paboTBa JyMOAJHHUs 1 Ha TPHOHAYHUS CTHJIO U
HETOABIKHATA BPBILAILA I1JI0YA.

TEKAP tepanusita Moxke Ja ce npujara 1o JBa HauuHa:

e [IpunoxeHne HHTETPUPAHO C MacakHa/ MaHyaIHa Teparus

o [IpuokeHHe MHTETPUPAHO C TEPAIEBTUYHH YIPAKHEHHS

B ocHOBHOTO mpuiioxeHue, ciel KaTo MOCTaBUM IIJI04aTa, MPeMECTBaMe
eJIEKTPOZIa BBPXY 30HATA, KOSITO IlI€ TPETHpaMe, 3a a Ch3AaJeM XOMOT€HHOCT
Ha EHeprusTa B IeieBara o0nacT. B mpuiokeHneTo, MHTErpupaHo ¢ MacaxHa
tepanusi, TEKAP mnpunarame eIHOBPEMEHHO C MaHyallHa MEKOTbKaHHA
MOOWIIM3aIMs, 3a Ja WMa M0-100pa e(peKTHBHOCT, IMO-CHENUATHO BBHPXY
MyckymnHata ThkaH. [Ipunaraneto na TEKAP tepamnus ¢ MacakHa Tepanus HHA
MO3BOJISIBA HEMIPEKBCHATO J1a yCelaMe KaKBH ca MYCKYJIHUTE HAlPeXKEeHUs U 1a
neiicTBaMe MO-MHTEH3UBHO TaM, KbAETO UMa HYXK7a.

Konoykmueen kpem. IIpoBOOIUMHAT KpEM € OCHOBEH €JEMEHT 3a
MpaBWIHOTO U ehekTuBHO npriiokeHne Ha TEKAP Tepanusita; cbCTaBbT My €
MPOEKTHPaH J1a TapaHTHPa OTJINYHA eJIEKTPHUYEcKa MPOBOJAUMOCT, J1a MOAIbpIKa
NpaBWIHATa IUTBTHOCT IO BpEeMe Ha TepamusiTa, KaTro OrpaHHvaBa
npekoMepHara abcopOIUsl OT TSAJIOTO, OMEKOTsIBA KoXKara, 0e3 OMa3HsBaHe.
W3noi3BaHuAT KOHAYKTHBEH KpeM € Mapka ,,YOou Tecar” — Conductive Cream
for Capacitive-Resistive treatment” — cepruduuupan (CE) m cnenmamHo
paspaboren 3a mnpuiokenue ¢ TEKAP. KpembT mnocraBsMe KakTo Ha
HETOABIKHATA TUIOYA Taka M B TPETHpaHaTa 30HAa C aKTUBHHAT EJIEKTPOA.
WzebpuiBame 0aBHM MacaXHH JBIDKEHHS B JTyMOAJTHHUS JsUT Ha TPHOHAYHUST
cTha0, KaTo oOpblIaMe CIeUUaTHO BHUMAaHHE Ha MEKHTE ThKaHH B KOUTO
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MpeJBapUTEeIHO CME YCTaHOBWIM MpobieM (Ooyika, CKOBaHOCT, TMOBHILICH
MYCKYJIEH TOHYC U JIp.).

PE3YJITATH U JUCKYCUS

Pesyaratu u auMCKycusi OT M3C/IeABaHETO INpPH JieYeHHE Ha
MYCKYJIHO-CKeJIeTHH IUCPYHKIMHU

KonTunrenT Ha uscnensaneto ca 66 nuria ¢ XHMCB B mymOanus s,
Ha BB3pacT oT 45 10 65 ronuHU.

B HacTosmoTo u3cnenBane He ca BKIIOUEHH ocTpu cirydyan Ha XHMCb
B tyMOaiHs 1571 Benuky nmia ca ¢ JTaBHOCT Ha OTIAKBaHUATA HAJl 8 CeIMUITH.

B nByMeceuHus: KUHE3UTEPANEBTUUEH KypC ca BKJIIOYEHH 66 nmuna c
XHMCB B nymOanHs jsu1. Beuuku Juma mombjiHAXa (OpMyJsip  3a
WH(GOPMHUPAHO CHIIIACHE 32 YIaCTHE B HACTOSIIETO IPOYUBAHE.

Tabnuya 2
Pa3npe()e«7enue 10 0ABHOCM HA ONAAKEAHUAMA
NPOAbJLKATETHOCT ox 3 3-6 6 mecena — 1-3 OBII]O
Mecena Mecena 1 roguna TOMHH
KOHTHHI€HT 8 17 23 18 66

PesyaraTu u quckycusi ot Busyanno-ananorosa ckana (BAC) 3a 6oaka

Tabauua 3.
Cpeonu cmounocmu no BAC na EI'u KI” npedu u cied npunosxcenue na cneyuanusupana KT npoepama.
Er Kr

Hauano Kpai Hauano Kpan
:T{ 8.156 1.313 8.529 3.824
St. Deviation 0.808 0.693 0.507 0.904
X max. 9.00 3.00 9.00 5.00
X min. 6.00 0.0 8.00 2.00
Std. Error 0.143 0.123 0.087 0.155
V% 9.9 52.78 5.94 23.63

Cpennara crerneH 3a 60ika, oTyeTeHa 1o BusyanHo-ananorosara ckana
pu narmentute ot El e E = 8.156 = 0.808 mm, a mpu narmenTute ot KI' }_{
=8.529 £ 0.507 mm. Cnen kpas Ha TEPaEBTUUHUAT KypC CpeHaTa CTENEH 3a
6onka npu nauuentute ot EI' ce penyuupa go X = 1.313 £ 0.693 mm, nokaro
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npu nanuentute ot KI' 0cTaBa 3HAUMTENIHO HO-BUCOKA ChC CPEHA CTOMHOCT .
=3.824 £ 0.904 mm.

HampaseH e cpaBHUTENEH aHaIU3 Ha MOJIyYEHUTE JaHHH MIPEIU U CIE
npuwioxenue Ha crenuanmsupana KT metoauka. Mzmon3san e Mann Whitney
p<0.001 *** (B kxpas Ha W3CIeABAaHETO — 3a CPaBHABAaHE HA JBE TPYyNH
HE3aBHCHUMU HM3BaJKU - HAYAJIHU JAHHU NOJIY4YeHH IpH nanueHtute oT EI' n
HavyaJHU JaHHU TmonydyeHH npu mnauueHture oT KI' ca cpaBHeHM cbe
CTOMHOCTUTE, TOIY4YeHH CJel  MpOBeXJaHEe Ha  CHEeNHaIu3upaHa
KHHE3UTeparneBTHYHa METOIMKa NpH nauueHTure oT EI' u Te3u momydenu npu

manuenture ot KI).

TI'paguxka 1.
Junamuka na pezyimamume nonyyenu om BAC 3a nayuenmume om EI" u KT npedu u cied npunodicenue Ha
cneyuanusupana KT memoouxka.

10.0+ N EcnepuMeHTanHa rpyna
C— KoHTpornHa rpyna
7.5
5.0

BusyanHo-aHanoroBa ckana
3a 6onka - BAC (cteneH)

*
25 T *

*
oo M| |
Mpeon KT Cnep KT

[lpn HavamHWTE NaHHU HE Ca OTYETEHW CTATHCTHYECKU Ppa3IIUyus,
KOETO TpaBu TPYyNUTe €JHOPOAHU U cpaBHUMH. OTuereHu ca, obade,
CTaTUCTUYECKH JIOCTOBEPHHU pa3Inyusl B 11032 Ha nanueHTuTe ot EI' B kpas Ha
TepaneBTUYHMS KypC, KOETO JOKa3Ba MO-3HAUMMara peayKuus Ha OoJKoBaTa
CUMIITOMATHKA MPU TIAIIMEHTUTE OT Ta3H U3CJIeA0BaTelICKa IpyIa.

W3BbpiieH € 1 BbTpe-TPYIOB aHaJM3, KaTo ca CPaBHEHH MOJTY4YECHUTE
JaHHU B HA4aJoTO M B Kpas Ha mauueHtute oT EI, m HavanHuTe M KpaitHU
nanau Ha narpentute oT KI' (Wilcoxon Matched Pair Test — cpaBHeHue Ha 1Be
Ipynu 3aBUCUMH M3BaAkH). OT4eTeHa € CTAaTUCTHYECKH 3HaYMMa PEAYKLUS Ha
6onkara mo BAC npu manyieHTHTE OT JIBETE€ W3CIIEAOBATEICKH TPYIH, HO
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MOA0OPEHUETO € MO-3HAYMMO B Kpasi Ha TEPANIeBTHYHUSAT KyPC ITPH MAUCHTUTE
ot EI" (Wilcoxon test p<0.005, p=0.0001).

Bbrnpeku Hampenpka B METOAMTE 3a OICHKA W JICYCHHE IIpe3
MOCJICIHUTE TOIWHHU, XPOHUYHATa JiyMOaiHa OojKa NpoabIDKaBa na Oble
CEpPHO3HO NPETN3BUKATEIICTBO KAKTO 32 N3CJICIOBATEIINTE, TAKA U 32 3[PAaBHHUTE
cnenmanuctu (Vlaeyen et al., 2018). Bonkara B mymOanHus Asi 3acsira
HHAUBUAN OT BcHukH Bh3pactu (Mitova, Mitova, Gramatikova, 2016) u e exHa
OT BOJICIIIMTE IPUYHHH 32 HHBAIMIHOCT B CBETOBEH Marab 10 84% (Beghari et
al., 2017). Pesynrature B HACTOSAIIOTO TNPOYYBaHE TMOKa3BaT OBP3
MOJIOKUTENEH e(peKT BbpXy OONKOBHUTE cHMNTOMH mnpu mamueHtd ¢ EI
Bonkara 3HaUMTEIHO HAMAJISBA, & TOBA OT CBOSI CTPpaHa BOIM JI0 MOJ00psIBaHEe
obeMa Ha JIBWKEHHE W (YHKIIMOHAIHOCTTA Ha rpbhOHa4YHus cThao (Mitova et
al.,2020). Cwmsarame, ue TOBa Ce€ MObDKA HA AaHAITETHYHHS W
npoTtuBoBb3naiuTeneH epekr Ha TEKAP Tepanmsata B KOMOHMHAIMs ChC
crierann3upanara KuHesuTepanesTuana nporpama (Bordoni et al., 2017).

Uznonmszsanero na TEKAP B koMOumHanus cbc crenuduyna
TPEHUPOBBYHA MPOrpaMa BOJIH JI0 TOJIOKHUTENCH €PEeKT BbPXY CUMIITOMHUTE Ha
nmanueHTn ¢ HecrienuduaHa Oonka B kKpbcta. TEKAP Tepamusita mo3BoinsiBa
0€300J1€3HEHO, HO CHIEBPEMEHHO JIbJI00KO 3aTOIUISIHE HA ThKAaHUTE, KOUTO Ca
npsiKo 3acerHaTH. ToBa OT CBOS CTpaHa ro MPaBH MHOTO TO-e()EKTHBEH KaTo
Bb3CTAHOBHTENIHA IpoLieaypa. MaHyalHata MOOMIH3AIMs HA MEKHTE ThKaHU
CbC CBOETO JIBJIOOKO BB3/ICHCTBHE YBElMYaBa XHUIEPEMHUATA W TPOPUIHO
TPETHPAHUTE CTPYKTYPH, KOSTO MOAIIOMAra aHeCTe3usTa Ype3 OTCTpaHsIBaHE HA
MeTabomuTHY npoaykTi. OT Ipyra cTpaHa, Mpeau3BUKBa pediekc 1 HamasiBa
peruonanHara Honmuenius (Bourne et al., 2020).

Bb3 ocHOBa Ha MOJyYEHHTE pE3yJTaTd B HAIIETO H3CIIE/BaHE,
HaOJo1aBaMe ObpP30 HaMaJIsBaHE HAa OOJIKOBUTE CUMIITOMHU. B jombiiHEHUE,
nanaute oT BAC ckanara 3a 6oJyika IOKa3Bar, 4e Ts e PeAyLHpa B MO-ToJIsIMa
cteneH npu nanueHTH, Tpetupanu ¢ TEKAP tepanus. [lonyuennre pesynaratu
MOKa3BaT CTATHCTHYECKH 3HAYMMHU pA3IHKH Mexay mnanueHture ¢ EI
(cpaBHsiBaHe mpeau u cien jgeueHneTo — Wilcoxon match pair test). Ot apyra
CTpaHa, pe3yaTaTuTe cien JedeHneTo Ha naruentute ¢ EI' 6sxa cpasaenn ¢ KIT
M CBIIO ca Mo-100pu 3a yuactauiure B EI' (Tect Ha Mann-Whitney).

[TbpBHUTE TPOIECH, KOUTO C€ CIy4yBaT B YOBEHIKOTO TSJIO KaTo
HOpMaJTHa (PU3MOIIOTUYHA U 3al[MTHA PEaKLUsl CJIe/ TpaBMa, € YBEIMYaBaHETO

48



Ha MHTEPCTHLMAIHATA TEYHOCT, OOorata Ha CIEHUATM3UPAHHU KIETKH, KOUTO
MMaT BaKHA POJIS B 3a3IpaBsiBAHETO Ha yBpeneHute ctpykrypu (Marco et al.,
2022). Jloxazano e, ue tepamusita ¢ TEKAP moanomara To3u mporiec 4pes
yBeNIMUaBaHe Ha KpPbBOCHAOAsBaHETO B oOONacTTa W 3acWIBaHE Ha
mponmdepaTuBaata (asza (Rodriguez-Sanz et al., 2020). Toma OGemre
MOTBBPJCHO U TPH MAIMEHTUTE OT HalIeTo NmpoyuBaHe. bonkara 3HAYMTEIHO
HaMaJIsiBa Mpu namuenTy, JekyBanu ¢ TEKAP, B cpaBuenue ¢ nmanmentu ot KI'
Ha KOWUTO HE € MpWIoKeH. KamaruTuBHAAT peXUM Ha TepamnusATa MO3BOJISABA
JieuyeHre Ha TAallMeHTH JAOpHU B Haif-ocTpaTa (a3a Ha pexaOuIuTalus, Thil KaTto
vMa cHJIeH JpeHupam] e(pekT W He Mpenu3BHKBa IHJIOOKO 3arpsBaHe Ha
CTPYKTypHTE.

HamansBanero Ha Oonkara OT CBOS CTpaHa W YCKOPSBAaHETO Ha
03/IpaBUTENHUTE (HU3UOIOTUIHH MPOIIECH BOJAT A0 BH3MOXKHOCT 3a TIO-paHHA
MOOMIM3AIMS Ha 3aCETHATHUS ST Ha TPhOHAYHMSI CTHJIO.

WNuTen3uTeTsT Ha O0NIKaTa € HaMalleH OT BHCOKO JI0 YMEPEHO U HHCKO
HuBo (BAC) cbc cratucTHueckd 3HAUMMU pPa3UK{d B CpaBHEHHE C Tpenu
negenueto (p=0,0001). MHOXeCTBO KIWHUYHU M3CICABAHUS JOKa3BaT
moNokuTenHusl epekT Ha Tekap TepamusATa MO OTHOIIEHHE Ha OOJIKaTa.
MexaHU3MHTE 33 IOCTUTAHE HA aHATE3Hs BbB (U3UOTEPAHATA CA U3BECTHH U
nokazanu. [Ipu MaHyamHaTa Tepanus To3u e(eKT ce TOCTUTa Ype3 TUPEKTHU
MEXaHWYHH CTHUMYJIM Ha CETUBHUTE pEIeNnTOpH, KOWTO OJIOKHpar
WHpOpMAIUATA, WABAlla OT HOUMPELUENTOPUTE M 3acCHIIBAT JIOKAITHOTO
KpbBooOparieHue. [Ipu To3u Bu Teparus ChIO ce MPOU3BEX/Ia TOIUIMHA, HO
TS € OrpaHMYeHa caMo JI0 Hai-MOBBPXHOCTHUTE clioeBe. B mpoyuBaHe Ha
Kasimis u xom., (2023) u HammTe MPEIUIIHA TPOYYBAHUS CHOOMIABAT, 4e
BHCOKOUYECTOTHHUAT TOK, M3nbuBaH OT ycrpoictBo TEKAP, mpennssuxsa
WHTEH3WBEH TOIUIMHEH e(QEeKT BBPXY pa3IMYHM ThKAaHHH HHBa (MYCKYIIH,
CYXOKHWIIHS, Xpyupsui, craBu ¥ koct) (Kasimis et al., 2023).

BB BCHUKM TSIX € JIOKa3aHO, Y€ T'CHEPHPAHETO Ha Ta3u JIBJIOOKa
TOIJIMHA Ype3 PAaJUOYECTOTHO M3IIbUBAaHE 3HAYUTEIHO TOBHUILABA KIETHUHHS
METa0OJIM3bM W OCUTYpsIBA HMHTEH3UBEH AaHAITETUYEH MU JieueOeH eQexT,
JeiCTBHE, KOETO BOJIH [0 HaMaJIsiBaHe Ha BPEMETO 3a Bh3cTaHoBsBaHe (Kasimis
et al., 2023; Avramova et al., 2023; Georgieva et al., 2023). ITony4yenute
pe3yATaTH MO OTHOIIIEHHE Ha OOJIKATA IIPE/IN U CJIe]| TepausTa JoKa3Bar, 4e Tl
3HAYUTEIIHO HAaMaJIsBa.
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Pesynratu m auckycus or Moauduumupan TecT 3a ompeneJisiHe
CTenmeHTa Ha DoskaTa 1o Metogaa Ha MepJa O. loonne
Cpennara cremneH 3a 00JKa, OTYETeHa MO cKajlaTa 3a Ooska Ha Mepn
Jlo6une npu nmauuentute ot EI" e # = 4.313 £ 0.693, a npu nanuenture ot K
H=4.265+0.751.
Tabnuua 4.

Cpeonu cmotinocmu no ckanama 3a 6onka na Mepa JJooune npu nayuenmume om EI'u KI” npeou u cieo

npunodicenue na cneyuanusupana KT npoepama.

Er KI
Hauano Kpai Hauano Kpaii
I 4.313 1.250 4.265 1.706
St. Deviation 0.693 0.718 0.751 0.579
X max. 5.00 2.00 5.00 3.00
X min. 3.00 0.0 3.00 1.00
Std. Error 0.122 0.127 0.129 0.099
V% 16.06 57.47 17.61 33.94

Crnen kpas Ha TepaneBTUYHUAT KypC CpeaHaTa CTEIeH 3a 0oJKa Ipu
narenture ot EI' Hamanssa mo = 1.250 + 0.718, mokato IIpY NAIUECHTUTE
ot KT ocraBa mo-Brcoka cbe cToiiHoCT 4 = 1.706 + 0.579.

T'pagpuka 2.

Junamuxa na pezynmamume nonyuenu om cxaiama 3a 6oaxa na Mepa JJobune npu nayuenmume om EI" u
KT npeou u cneo npunoscenue na cneyuanusupana KT memoouxa.
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Hanpasen e cpaBHHTENIEH aHAIN3 Ha OTYYCHUTE JaHHU MIPEIH U Cle
npwiokenue Ha crermaansupana KT meroanka. Msmonssan € Mann Whitney
p<0.001 *** (B kpas Ha W3CIEIABAHETO — 3a CpaBHJIBaHE Ha JBE TPYIHU
HE3aBUCHMH M3BaJKH - HAYaJIHU JaHHU Ha nanueHtute oT EI ca cpaBHeHU
Hay4aJlHU JaHHU nosrydeHy pu nanuenture ot KI', u gaHHuTE Noy4yeHu B Kkpast
Ha TepameBTHYHMSI Kypc npu manuentuTe oT EI ca cpaBHeHM C JaHHUTE
moydeHu B kpas npu mamueHtute ot KI). Ilpm HadanmHwTe naHHu He ce
OTYMTAT 3HAYMMH PA3JIUKHU, KOETO [IPAaBU IPYIHUTE €AHOPOIHH U MOAXOISIIIH 32
cpaBHsiBane. Cien MpPUIOKEHHE Ha CIEHUAIN3MpaHa KUHE3UTEpareBTUYHA
METOAMKA, 00ade ce OTYMTAT CTATUCTUIECKU JOCTOBEPHHU Pa3IMYMs B I10J13a HA
nanuenture ot EI.

JIO'BITHUTENIHO € MPHUJIOKEH BBTPe-TPYIOB aHAJIN3, KaTO Ca CPAaBHEHU
MOJyYCHUTE JaHHU B HAUAIOTO M B Kpas Ha nauueHtute ot El', u HavamHuTE 1
Kkpaiinu maman Ha manuentute ot KU (Wilcoxon Matched Pair Test 3a
CpaBHCHHE Ha 3aBHCHMH H3Baaku). OTYeTeHA € CTATUCTUYSCKH 3HAYMMa
peaykius Ha 0oJikarta U 1o ckayiata Ha Mepi JloOuHe pu malMeHTUTe OT JBETE
W3CIEJIOBATENICKH TPYyNH, HO MOJOOpEHHETO € TMO-TOJIsIMO B Kpas Ha
TepaneBTHYHUAT Kypc mpu mamuentute ot EI' (Wilcoxon test p<0.005.
p=0.0001).

Jlymbocakpannata Oojka € BOAEIIa NPUYMHA 33 HMHBAIMIHOCT B
CBETOBEH MaIiad. 3acsira 3HaUuTeJIeH OpOoil Xopa 1 UMa TOJIsIMa TEXKECT BEPXY
3apaBHaTa ukoHomuka (Stoyanov et al, 2020). KOMIUTEKCHHUST U ITOIXOISIIT
nedeOeH MOAXO[ € OT M3KIIOYMUTENIHO 3HAYeHHE 3a OJIarONpHATHUS M3XO0I Ha
TOBa CHCTOSIHNE WM HamallsiBAaHE Ha pHCKa OT PEeUWAWBUH. B HacTOsImIOTO
Mpoy4YBaHE HUE KOMOMHUpPAXMe HIKOW CHEeUUAIN3UPaHU MaHyaJTHH TEXHUKH C
TEKAP rtepamnus, 3a na peaynupame 0oikaTta 1 1a YBEIMYAM MOOUIIHOCTTA U
(YHKIMOHAHOCTTA Ha JlyMOOocakpaiHus rppOHaK. [IpocneneHa e quHaMuKaTa
Ha OoyikaTa M MOJBMXKHOCTTa Ha JiymOanHara oOmact. Lo ce otHacs no
OoJikara, pe3yJITaTuTe NOKa3BaT 3HAYUTEIHATA ¥ PEAYKIHSI TIPH MAIIHEHTHTE OT
EI'. Cnopen Hac u 1pyru aBTOpH, Obp30TO HaMalsiBaHEe Ha OOJIKaTa ce IBbJIKH
Ha TPWIAraHeTo Ha KamalMTHBEH W PE3UCTHUBEH EJIEKTPHUYECKH TpaHcdep
(Bretelle et al., 2020; De-Sousa et al., 2022).

Bonkara HamansBa omie cieq IbpPBUTE HNPOLEAYPH, KOETO MO3BOJISABA
Mo-JiecHO 1 6e300JIe3HEHO MTpHUJIaraHe Ha MaHyaTHUTE TEXHUKH. B mombiHeHne
KbM aHAJITETUYHUS eeKT, TepanusTa MOBUILIABA U eJIACTHYHOCTTA HA MEKUTE
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tokanu (Valentini et al., 2021). ToBa oT CBOs cTpaHa OCUTYpsIBa TOMIBIHUTEIIHA
MTOIBIKHOCT Ha TpeTHpaHaTa 30Ha. B3 ocHOBa Ha pesynratute oT KI', 6onkara
CBIIIO HAMAJISIBA, HO e()eKTHT € MHOTO MO-KpaTkoTpacH. bonkaTa B mymbanHara
00JacT YecTo ce MpOosiBsiBa KaTO CIEICTBUE OT Ch3IAJCH MYCKYJIHO-CTaBEH
mucOananc Ha CTPYKTypHTe. B oTroBop Ha momy4yenara HecTaOMIIHOCT U O0sKa
B 00J1aCTTa, CTPYKTypHUTE yBEJINYaBAT HAIPEIKCHUETO CH, 32 Ja CTAOMIM3HPAT
W 3aIIUTAT 30HaTa. ToBa HamassiBa oOemMa Ha JBWKEHHE W (YHKIMATA Ha
aymOanHus rpbOHAK. MaHyajaHaTa Tepanusi Bb3CTaHOBSBA MMOJIBIKHOCTTA HA
CTaBUTE M CIACTUYHOCTTA HA MEKHUTE ThKaHH.

Kakto B Hamero mpoyuBane Szabo et al., (2020), cpobmiaBat 3a
moI00peHMs CIIOpeT cKajlaTa 3a u3MepBaHe Ha Oosikara cien iedenue ¢ TEKAP
Tepamusi B CpaBHEHHE C HAdayoTo Ha JedeHueto. Cien H3CieBaHHATA,
aHAJIM3UPAHU B JINTEPATYpaTa, PE3yJITATUTE MOKAa3BaT OJarONpUsITHUTE €PEKTH
Ha Tepamusra C KalalUTUBCH M PE3MCTHBEH EIICKTPHYECKH TpaHchep mpu
MHOTO MYCKYJHO-CKeNIeTHH 3abosisiBanus. [10100HO Ha HAmIeTo H3CIeIBaHE
Szabo et al., (2020), nemonctpupa, ue TEKAP Tepanusra e oTin4Ha
aOBaHTHaA TCpalnrud MU MOXE [da 6’[)[[6 BKJIIOYCHaA B peX36I/IHI/ITaI_[I/IOHHa
mporpama WK Ja ce u3oi3Ba uzoaupano (Szabo et al., 2020).

Pe3yJITaTI/I U IJUCKYCHA OT HU3C/ieABaHEC HA CHUJI0BA U3/IPHKIUBOCT

Ha a0 OMHMHAJHA, TPHOHA, CeNAIHIIHA MYCKYJIaTypa

Taonuua 5.
Cpeonu cmouinocmu om mecma Ha Kuen 3a cuna na xopemna myckynamypa na EI'u KI" npeou u cieo
npunodxcenue na cneyuanusupana KT npoepama.

Er KI
Hauano Kpai Hauano Kpai
}_{ 17.59 32.97 17.65 25.65
St. Deviation 2.815 4.687 3.113 3.923
X max. 23.00 38.00 24.00 34.00
X min. 9.000 23.00 12.00 21.00
Std. Error 0.497 0.828 0.534 0.672
V% 16.00 14.22 17.64 15.29

CpenHara cTeleH 3a cuilaTa Ha KOpeMHa MYCKyJaTypa, OT4EeTeHa OT
Tecta Ha Kuen mpu manmenture ot EI' e A =17.59 + 2.815 cek., a npu

namuentute ot KI' . =17.65 + 3.113 cek. Ciien Kpast Ha TepaneBTHYHHAT KypC
CpelHaTa CTEIEH Ha CUJIa Ha KOpEMHAaTa MyCKyJlaTypa npu nauueHture ot EI
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ce yBeIHnYaBa Ji0 X =32.97+4.687 CeK., TokaTo npu nanuenture ot KI' e X =
25.65 +£3.923 cek.

I'paghuxa 3.
Hunamuka na pesynmamume nonyyenu om mecma Ha Kuen 3a cuna na kopemnama myckyaamypa npu
nayuenmume om EI' u KI" npeou u cned npunosicenue na cneyuanusupana KT memoouxa.

EE ExcnepumMeHTanHa rpyna
C—— KoHTpornHa rpyna

40-

*

il

Mpean KT  Cnep KT

(cekyHnau)
N w
S °

KOpeMHa MycKynaTtypa
=
<

TecT Ha Knen 3a cuna Ha

[Ipu cpaBHEHrE HA TaHHUTE MONyYEHU B HAYAJIOTO Ha M3CIEIBAHETO,
peau TOPUIOKEHHWE Ha TEPaeBTUYHATA METOAMKA, PE3yJTATUTE Ha JBETE
TPYIH ca ¢ MHOTO OJIM3KH CTOMHOCTH, KOETO TH IPAaBH €AHOPOIHH U MTO3BOIISBA
CpaBHCHHUE Ha JaHHUTE TMOJYYCHH TMPH ABETE H3CIICIOBATEICKH TPYIH CIIEI
MIPIJIO’KEHUETO Ha CIISIUAIM3UPaHaTa METOINKA

[Ipu cpaBHEeHHWE Ha cpeHUTE CTOWHOCTH IOyYeHHU OT Tecta Ha Kuen
3a cHjla Ha KOpeMHa MYCKyJarypa ca OTYETEHU CTaTUCTUYECKU JTOCTOBEPHH
pasnuuus B mmoiiza Ha marpentute oT EI' B kpas Ha TepaneBTHYHUS KypC MPH
p<0.001 *** (Mann Whitney test).

[Ipu ananm3 Ha pe3yaTaTUTE Ha MAUCHTUTE, TTOYICHH MPEIH U CIIe
MPOBEACHUAT TEPANEBTUUEH KypC ChIIO Ca OTYETEHU CTATHUCTUYECKU
nocroBepuu pasnuuus (Wilcoxon Matched Pair Test 3a cpaBHeHue Ha
3apucuMu u3Bajku, ipu p<0.005, p=0.001), kakTo 3a manuenture ot EI', Taka
n Ha manmeHtuTe oT KI', HO pe3ydratuTe ca 3HAYMTENHO TO-A0OpU MpH
nanuenrure ot EI.
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CpenHata CTelleH 3a cuilaTa Ha TphOHaTa MyCKyJaTypa, OT4eTeHa OT
tecta Ha Kuen nmpu mamuentute or EI' e A =11.06 + 2.552 cek., a 3a
naruenTute ot KI' 4 =15.85 + 2.062 cex.

Tabnuua 6.
Cpeonu cmoiinocmu om mecma na Kuen 3a cuna na epvoua myckyramypa na EI'u KI” npedu u cneo
npunodicenue Ha cneyuanusupana KT npoepama.

Er KI
Hauano Kpai Hauano Kpaii
I 11.06 25.53 15.85 24.00
St. Deviation 2.552 5.442 2.062 2.486
X max. 16.00 33.00 21.00 28.00
X min. 7.00 12.00 12.00 18.00
Std. Error 0.451 0.962 0.354 0.426
V% 23.07 21.31 13.00 10.36

Cnen kpas Ha TepamneBTUYHMAT KypC CpeqHaTa CTeleH Ha cuja Ha
rpbOHA MycKylnaTypa Hpu nauuentute oT EI ce yBenmuasa g0 # = 25.53 +
5.442 cexk., nokaro npu namueHture ot KI' e #.=24.00 £ 2.486 cek.

I'paghuxa 4.

Hunamuxa na peynmamume nonyueny om mecma na Kuen 3a cuna na epvonama myckynamypa
npu nayuenmume om EI" u KI” npeou u cneo npunosicenue na cneyuanusupana KT memoouxa.

NN EcriepyMeHTanHa rpyna
30+ 1 KoHTporHa rpyna
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TecT Ha Knen 3a cuna Ha

Mpean KT~ Crnen KT
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[lo oTHOWmIEHNE HAa TMHAMUKATA HA PE3yATaTUTE, OTYETCHU OT TECTa Ha
Kuen 3a cmma Ha rppOHa MycKynmaTypa HE ca OTYETEHH CTAaTHCTHYECKU
JOCTOBEPHM pa3lIMuvsi MEXKIy JAaHHUTE IMIONYYCHH CJel [POBEICHHS
TepaneBTHYeH Kypc Ha nanueHTute oT EI' u KI' (Mann Whitney test p=0.075).
[Ipu aHamm3 Ha moNydeHWTE AaHHU, o0ade ce HaOIIOJaBa Pa3HOPOTHOCT Ha
CTOMHOCTHUTE B HA4YaJOTO Ha M3CleABaHETO. ToBa MpaBU TPYMUTE TBBPAC
PA3HOPOJIHU M HETIOJXO/AIIH 32 CPABHEHNE U B Kpast Ha TEPAIIEBTUIHUS KypC U
€ BeposITHA IPUYMHA 32 TOBA J]a He OBJAaT OTIETEHN CTATUCTHYECKH JOCTOBEPHU
pa3nuuMs MpU CpaBHEHHE HA JaHHUTE MOJNYYCHU CIIeA TMPHIOKEHUE Ha
CHeTraTn3upana METOUKA IPH MAITUEHTHTE OT IBETE U3CIIEIOBATEIICKHU TPYIIH.

Brnpeku ToBa, npu nanuentute ot EI' ca ycTaHOBEHU CTaTUCTUYECKU
JOCTOBEPHU pa3Nu4us TPU CpPaBHABAHE HA TIOJIYYCHHTE JaHHU TIpPEIH
MPOBEXJIaHE Ha CIEMUAIM3UpaHa KWHE3WTEpamuss W Clied TPOBEACHUS
tepaneBTrdeH Kypc (Wilcoxon Pair test p<0.005, p=0.0001).

Taénuya 7.
Cpeonu cmotinocmu om mecma Ha Kuen 3a cuna na cedanuwna myckyramypa va EI'u KT npedu u cieo
npunodcenue va cneyuanusupana KT npoepama.

Er Kr
Hauano Kpait Hauano Kpaii
¥ 18.69 34.44 15.26 23.44
St. Deviation 7.262 4.938 2.050 2.513
X max. 35.00 46.00 19.00 28.00
X min. 12.00 22.00 12.00 18.00
Std. Error 1.284 0.873 0.351 0.131
V% 38.86 14.34 13.43 10.72

CpenHaTa CTEIEeH 3a CHUiIaTa Ha CeTaluIHaTa MyCKYJIaTypa, OTYETCHA
ot tecta Ha Kuen nmpu maumenture ot EI e H.=18.69 + 7.262 cexk., a 3a

namuentute ot KT A = 15.26 + 2.050 cek. Ciiest kpast Ha TepaneBTHIHHUAT Kype
CpeaHaTa CTENEH 3a CHJIa Ha CeAANMINHATa MyCKyJaTypa MpH MalUeHTUTE OT

EI ce yBenmnuaBa 1o A =34.44 + 4,938 cex., 10KaTo npu naruerTute ot K™ e
H.=23.44 +2.513 cek.

55



TI'paguka 5.
Hunamuka na pesynmamume nonyuenu om mecma na Kuen 3a cuna na ceOanuujna MycKyiamypa npu
nayuenmume om EI' u KI" npeou u cned npunosicenue na cneyuanusupana KT memoouxa.

EEEN ExcnepuMeHTarnHa rpyna
1 KoHTponHa rpyna
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Tect Ha Kuen 3a cuna Ha

Mpean KT Cnen KT

HavannuTe n1aHHM Ha MallMEHTHUTE OT ABETE U3CIIEOBATEIICKH I'PYTIH ca
ONMM3KKM TO CTOHHOCT, 0€3 CTATHUCTUYECKH 3HAUYUMH pPa3Inuus MEKIY
CTOMHOCTUTE MOJIy4eHH NpH nanueHTuTe oT EI' 1 cToiiHOCTUTE MONTy4YeHH npU
narmenTure or KI'. Ha 0Ga3zata Ha TOBa, ABeTe rpymu ca €IHOPOAHU H
CPaBHEHUETO Ha JaHHWTE MOJIyYEHH CIe] MPUIOKEHUETO Ha CIENMaIN3upaHa
METOJIMKa ca CPaBHUMH.

[Ipu cpaBHeHME Ha NOTyYeHHUTE JAHHU MOJyUYeHH OT TecTa Ha Kuen 3a
CIWJIa Ha CelaluIllHAa MYCKynaTrypa, B Kpas Ha TEpaneBTHYHHAT Kypc IpHU
narerTute ot EI' u KI' ca oTueTeHn craTHCTHYECKH TOCTOBEPHU Pa3inyus B
moi3a Ha manuerTuTe ot EI' (Mann-Whitney p<0.005, p=0.0001).

W3BbpIIeH € U BhTpe-rpylOB aHAJIM Ha MOITY4YEHHTE JAaHHH NPENH U
cien KT Ha manmenTute OT ABeTe M3cCienoBareicku rpynu. OTdeTeHH ca
CTaTHCTUYECKH JOCTOBEPHU PAJINYMS U NP ABETE IPYNH MALIUEHTH, HO MHOTO
MO-OTYCTIMBU ca pasnukute npu nanumenture ot EIT (Wilcoxon pair test
p<0.005, p=0.0001).

3a ;ma ce 3ama3d BbB BPEMETO IOJNYUYEHHUAT MOJIOKUTETHUAT €(eKT,
MTOCTUTHAT IO OTHOIIIEHHE Ha OOJKaTa 1 MOOMIIHOCTTA, € BaXKHO J1a C€ OCUTYpPHU
no0pa MycCKyJiHa crjla KaKTO Ha KOpeMHaTa Taka U Ha rpbOHaTa U ceJaiuiHa
MyckynaTypa. ToBa ce mocThra C TPHIOKEHHETO Ha CHEIHATU3MPaHU
YOpaKHEHHs, KOUTO OCUTYpsBaT JAWHAMHUYHA CTaOWJIIHOCT Ha 30HaTa H
npenoTBpaTsaBaHe Ha peuuauBu. [Ipmnoxennero Ha TEKAP, manyannara
Tepanus W CHEIHATU3UPAHUAT KOMIUIEKC OT YMPaKHEHUS OCHTYpsBaT IIO-
IOBIArOTpacH €QeKT W BOAAT A0 3acCHBaHE HA OCHOBHU MYCKYJHH IpyNH B
nmymOanHarta obiacT Ha TPEOHAYHHS CTHIIO.
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Pe3ynaraT m 1ucKycHsi 0T MAHYaJTHO-MYCKYJIHO TeCTyBaHe HA MYCKYJIUTe
Ha Tpyna

Tabnuua 8.
Cpeonu cmounocmu no MMT 3a cuna na kopemna myckyaamypa na EI'u KI" npedu u cneo npunooicenue na
cneyuanusupana KT npozpama.

Er KI
Hauano Kpai Hauano Kpaii
I 3.156 4.813 3.324 4.265
St. Deviation 0.368 0.396 0.5349 0.447
X max. 4.00 5.00 4.00 5.00
X min. 3.00 4.00 2.00 4.00
Std. Error 0.065 0.070 0.091 0.076
V% 11.69 8.24 16.09 10.50

CpenHara cTeleH 3a cuilaTa Ha KOpeMHaTa MyCKyJIaTypa, OTUYETEeHa 110

MMT npu naumenture ot EI" e H=3.156+ 0.368, a 3a manuentute ot KI' X

=3.324 4+ 0.535 Cnep kpast Ha TEpaeBTUUHUT KYpC CpEeHATA CTEIICH Ha CUJIa

Ha KOpeMHaTa MycKyJarypa npu nanuentute ot EI” ce yBenuuasa 10 X =4.813
+ 0.396, nokato npu naruerTure ot KI' e }_{ =4.256+0.447.

Tpagpura 6.

Junamuka na pezynmamume nonyyenu no MMT 3a cuna na Kopemnama Myckyiamypa npu

nayuenmume om EI' u KI" npeou u cned npunodcenue na cneyuanusupana KT memoouxa.

x C— KoHTpornHa rpyna

- = ExcriepyMeHTanHa rpyna

w » a
1 1 )

MycKynaTypa (cTeneH)
N
1

ManyanHo myckynHo
TecTyBaHe - KOpeMHa

[y
1

Mpeaon KT Cnep KT
Cunara Ha KopeMHara MycKynatypa otueteHa nmo MMT, mnokassa
CTaTHCTUYECKH 3HAYMM{ Pa3UK{A TPU TOJyYEHUTE IaHHW Clie[] Kpas Ha
TepaneBTHYHUS Kypc npu nanuenture ot EI' m KI' (Mann-Whitney test
p<0.005, p=0.001). Hayamuute naHHu ca OJU3KH [0 CTOMHOCT, 0€3 3HAYMMH
pasnuums, JOKato B Kpas Ha  OPWIOXKEHAaTa  CIeHUalIn3upaHa
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KUHE3UTEpaneBTUYHA METOJUKa CHUJaTa Ha KOpeMHaTa MYCKyjlarypa Ipu
mareraTuTe ot EI' e 3HaunTenHo mo-Troirsima.

[Ipu cpaBHEHUE HA JAaHHUTE MPEIU U CJIEN TEPANCBTUUHUAT Kypc Ha
MalMeHTUTEe OT €JHAa U ChIla H3CIENOBaTEICKa TIpyna, C€ OTYHUTAT
CTATUCTUYECKH 3HAYUMH Pa3IMKHA, KOUTO OTHOBO Ca MHOTO TO-3HAYMMH IIPH

naruerTure ot EI" (Wilcoxon pair test p<0.005, p=0.0001).

Tabnuua 9.
Cpeonu cmounocmu no MMT 3a cuna na epvorama myckyramypa na EI'u KI" npedu u cred npunodicenue
na cneyuanusupana KT npoepama.

Er Kr
Hauano Kpai Hauano Kpaii
I 3.219 4.625 3.324 4.118
St. Deviation 0.420 0.492 0.475 0.327
X max. 4.00 5.00 4.00 5.00
X min. 3.00 4.00 3.00 4.00
Std. Error 0.074 0.087 0.081 0.056
V% 13.05 10.64 14.29 7.94

CpenHara cTeleH 3a cuiara Ha TpbOHAaTa MycKyJarypa, OT4eTeHa Io
MMT npu narnuentute oT EI' e }_{ = 3.219 £+ 0.420, a 3a manuenture ot KI'
3.324 £ 0.475 Cnen kpast Ha TEpaleBTUYHUAT KypC CpeHATa CTEIIECH Ha CHUjia
Ha rppOHaTa MycKynaTtypa npu nauuentute ot EI' ce yBennuasa 1o X =4.625
+ 0.492, nokato npu naruerTute ot Kl e }_{ =4.118 +£0.327.

I'paguxa 7.
Junamuxa na pezynmamume nonyuenu no MMT 3a cuna na epvbua myckyramypa npu nayuenmume om EI”
u KT npeou u cned npunosrcenue na cneyuarusupana KT memoouxa.

EEE ExcriepyMeHTanHa rpyna
5- C— KoHTporsHa rpyna

* ok X

MaHyanHo MycKysnHo
TecTyBaHe - rpb6Ha
MycKynaTtypa (cTeneH)

Mpean KT Cnepn KT
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Cunata Ha TppOHaTta Myckynarypa orduereHa mo MMT, mokasBa
CTaTUCTUYECKU 3HAYMMHU Pa3jIMKd TNPHU IIOJyYCHWTE IAHHU Cled Kpas Ha
TepaneBTHYHUs Kypc npu nanuenture ot EI' m KI' (Mann-Whitney test
p<0.005, p=0.003). HayamauTe naHHu ca OJM3KH MO CTOHHOCT, O0€3 3HAYUMHU
pasnuuMsa, JAOKaTO B Kpas Ha  IPWIOKEHAaTa  CIeLUalIu3upaHa
KUHE3UTEeparneBTUUYHa METOJMKa CUilaTa Ha KOpEeMHAaTa MYCKyJaTypa MpH
nanuenture ot EI” e 3HauuTenHo mo-rojisma.

IIpu cpaBHeHME Ha NaHHWTE MPEOU WU CIEl TEPANEBTUYHUAT KypC Ha
MalUeHTUTe OT €JHAa M Chlla u3CcleIoBaTelcKka TIpyna, ce€ OTYUTAT
CTaTUCTUYECKU 3HAUYUMH Pa3jIMK{, KOUTO OTHOBO Ca MHOI'O IO-3HAYUMH IIPH
naruerTure ot EI" (Wilcoxon pair test p<0.005, p=0.0001).

HamansBanero Ha MyCKyJIHaTa cuia Ha 3acerarara 001acT 1 HeHHOTO
BB3CTAHOBSIBAHE CHILO € MPEAN3BUKATEIICTBO MPE]l TEPANIeBTUTE U NALUEHTHUTE.
lonemute MyCKyJIHU TpyIH OKOJIO JTyMOanHaTa objacT AedCTBaT KaTo HETOBH
aKTHBHU CTaOMJIN3aTOPH U TAXHOTO BH3CTAHOBABAHE € U3KIIOUUTEIHO BAXKHO.
TEKAP Ttepanudra He € IpsSKO CBbp3aHa C Bb3CTAaHOBSIBAHETO HA MYCKYJIHaTa
cuna. BxiroueHWTe B pexaOMIMTAMOHHMS TMPOTOKOJ CIECHHATH3UPAHU
YOpaXHEHUsT M aJEKBaTHOTO MM IpWJIaraHe BOIAT 1O YBEJIMYaBaHE Ha
MYCKYJIHaTa CHJIa B KpaifHUs eTal Ha peXaOuIuTallMOHHATA [Tporpama.

Hpyr daxTop, KOWTO cropel Hac U APYrH aBTOPH MOKE /1a IOBJIHSEC
BBPXY yBEIHUYABAHETO HA MYCKYJIHATa CHJIa € OJJOOPEHOTO KPHBOCHA0 IIBaHE
Ha CTPYKTypuTe (BKJI. MyCKYJIHHM BJIaKHa, (paciiuu), KoeTo OU JIOBEJIO U JI0 T0-
edeKTHBHOTO UM Bb3cTaHoBsiBaHe U (yHkunonupane. Clijsen et al., (2020) B
TSXHOTO MWIOTHO MPOYYBaHE 32 OCBIIECTBUMOCT BBPXY 3JIPaBH WHIUBHUIIH,
nekyBamo edekra or Tepamuara ¢ TEKAP Bepxy MuKpommpkymanusita u
WHTPaMyCKYyJTHUS KPbBEH MOTOK (MHTPaMyCKyJieH KpbBEH MOTOK % Ipenu u
cinen seyenue: miamnedo 0,05 — 1,1, kanauurusen — 0,09 — 1,09, pe3uctuBex
2,06 — 3.3). Cnen uscnensanero, tepanusta TEKAP, mpunoxena BBpXy
CyOeKTHTE, KaKTO KalalWTHBHA, TaKa W PE3WCTUBHA, MPEIAM3BHKA TOJEMU
MPOMEHU B CpaBHEHHE cC IUanebo edexra, MPUIOKEH BBPXY Ipyra rpyma
cybektn (Temmeparypa Ha Koxarta (rpagycw): minane6o: -2,3 — 1.5,
kananutueHa 0,9 — 1.3, pesuctusen 2.8 — 2).

Hpyro npoyusane, nposeneno ot Coccetta et al., 2019 r., B koeTo ce
cboOIIaBa, Ye TMaTepMusITa 3HAYUTEITHO M0JI00psBa U3APHKINBOCTTA, OONIKaTA
n ¢yHkuuATa Ha Myckynute. OCBeH TOBa, MPH TAXHOTO MOCIIEABAIIO
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MpOoy4BaHe, T¢ ChOOIaBaT 3a CUJITHO HaMallsIBaHe Ha OOJKUTE U CKOBAHOCTTa Ha
CTaBUTE U TMO-MalbK (YHKIWOHANEH nepUIUT Cilex NpoIenypyu 3a
KalaluTUBEH U PE3UCTHBEH CIICKTPUICCKH TpaHCchep.

PesynaraTtu n nuckycusi ot TECT na Schober - gpynknmnonasnen tect
3a u3cjelBaHe 00eMa Ha ABHKEHHe

Tabnuua 10.
Cpeonu cmouinocmu om mecma na LLlobep 3a mobunnocm na 1ymbanen 01 Ha epbOHAYHUS CBLIO HA
nayuenmume om EI"u KI” npeou u cieo npunoscenue na cneyuanusupana KT npoepama.

Er KI
Hauano Kpai Hauano Kpan
}_{ 1.438 3.750 1.559 3.029
St. Deviation 0.504 0.439 0.504 0.627
X max. 2.00 4.00 2.00 4.00
X min. 1.00 3.00 1.00 2.00
Std. Error 0.089 0.077 0.086 0.108
V% 35.06 11.73 32.33 20.69

CpenHarta HayamHa CTOWHOCT oT4deTeHa oT Tecta Ha IlloGep 3a
MOOWITHOCT Ha JiyMOaJIeH JsU1 Ha TpbOHAYHUsS CTHIO npu manueHTute ot EI e
#.=1.438+0.504 cm., a 3a marenture ot KI' 4 =1.559 + 0.504 cm. Cren Kpas
Ha TEPANeBTUYHHAT KypC CpeIHATa CTEIIeH Ha MOOWIHOCT Ha JIyMOATHUS ST
Ha TpLOHAUHKA CTHIO npu namuenTtute ot EI' ce yBenuuasa o # = 3.750 +

0.439 cm., nokaro npu manuentute ot KI' e 4 = 3.029 + 0.627 cm.

T'pagpuka 8.

Hunamuxa na pezynmamume omuemenu om mecma na Lllobep 3a mobunnocm na nymbanen 0sn na
epvonayen cmonb npu nayuenmume om EI'u KI” npedu u cied npunoosicenue na cneyuanuzupana KT
MemoouKa.

EEN EkcnepuMmeHTanHa rpyna
C— KoHTposnHa rpyna

Tecr Ha LLloGep (cm)

*
*
*
3
2
1_]
o-

Mpean KT Cnea KT
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[onyyennTe naHHHU B HAYAJIOTO HA M3CJIEIBAHETO NPH NALUEHTUTE OT
JIBETE U3CIIEJ0BATENICKU I'PYIIH Ca C MHOT'O OJIM3KH CTOMHOCTH OTYETEHH C TECTa
Ha [lloGep 3a MOOMIHOCT Ha JTyMOANHUS 51 HA TPBOHAYHUS CTHIIO.

MoOuaHOCTTa Ha rpbOHAYHUS CTHIO, oTyeTeHa ¢ Tecta Ha [llobep,
[OKa3Ba CTATUCTUYECKU 3HAYMMH PA3JIMKH IPHU NOJIYUYECHUTE NaHHU Ciel Kpas
Ha TepaneBTHYHMS Kypc Mexxay nauuenture ot EI' u KI' B monza Ha Te3u ot EI’
(Mann-Whitney test p<0.005, p=0.001). Havanuure maHHU ca OJU3KH IO
CTOHHOCT, 0€3 3HauuMM pa3Iu4dus, JOKaTo B Kpas Ha MPUIOKEHaTa
Clelualn3upaHa KHHE3WTEepaleBTUUYHA  METOJMKa, MOOWJIHOCTTa  Ha
TyMOaTHAA 0T Ha TPhOHAYHUS CTHIO pu manuerTute oT EI e 3HaunTenHo ce
yBeJINYaBa.

[Ipu cpaBHEeHHME Ha NaHHWTE NMPEOU WU CIEI TEPANEBTUYHUAT KypC Ha
NalMeHTUTEe OT eIHa M ChIla M3CIEeNOBaTEICKa TIpyla, C€ OTYUTAT
CTaTHCTUYECKH 3HAUYUMH Pa3IUK{, KOUTO OTHOBO Ca MHOIO I10-3HAYMMHU IpHU
narmerTute ot EI' (Wilcoxon pair test p<0.005, p=0.0001).

BxmroueHuTe B €KCIEpUMEHTATIHHMS MPOTOKON YIpakHEHHE 3a
CTPEUYMHI W peJaKcalys Ha CKbCEHHUTE MYCKYJIM KaKTO U  aHAJWTHYHU
YOPOKHEHUsST MOCTH30METPUYHM TEXHUKH 3a peJaKcauusi WU CICHUaTHU
yIpakHEHHE OT CBOSI CTpaHa MOBUINIABAT MOBIKHOCTTA Ha TPHOHAYHHUS CTHIIO
W JIOTIPHHACS 32 HaMaJIsiBaHE Ha MYCKYJIHU JucOanaHc.

Hamero mpoy4Bane muma 3a 1en jaa ompenesnnd epeKTHBHOCTTa Ha
komOuHMpana Tepamusi ¢ TEKAP mnpu manmeHTH ¢ IEepcUCTHpAI
HecrienuduueH ymOaneH OONKOB CHHAPOM. Bbopeku Bce MO-MOAEPHHUTE
METOJIM 32 OIIEHKa M JIEYeHHE Mpe3 IOCIEAHUTE TOJIMHHU, TOBAa OIUIAaKBaHE
npoabDKaBa a ObJie eIMH OT BOJACIIUTE MPOOIEMHU U IPUYUHH 33 YBPEXKIaHEe
(Mitova et al., 2020; Andreev et al., 2020). CoiecTByBaImuTe MPOyYBAHUS
JIOKa3BaT TOJIOKUTETHHS €(EeKT BbPXY CHUMITOMHTE Ha IMAIUCHTH C TaKHBa
omrakBanus (Sousa de-Sousa et al., 2021; Wachi et al., 2022). Hamwute
pe3yNTaTH TMOAKPENsAT TOBa W MOTBBPXKIABAT 3HAYUTETHHS TEpareBTUYCH
epext Ha TEKAP tepamumsita BbpXy OonkaTa W MYyCKyJHaTa CKOBAHOCT.
JlymbanHata mogBMKHOCT ce TIOZOOpsIBa OT €JHa CTpaHa Mopaly HamaJeHaTa
Oouika, a ot apyra crpana, TEKAP Tepanusita Bb3leiicTBa BbpXYy MYCKYIJTHHUTE
BJIaKHA Ha CTPYKTYpPHO HHUBO, ITOI00psBaliku MycKyJIHaTa rbBkaBocT (Yokota et
al., 2018; Yaste-Fabregat et al., 2021).
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HamansiBaneto Ha Oonkata TMO3BOJIsIBA TO-100pa MOABMKHOCT Ha
craBuTe. PaHHaTa MOOMIIM3AIMS HAa CTaBaTa OCHIYpsiBAa MO-TOJISIM OOXBaT Ha
JBIKCHUE U TPEIOTBPATIBA PEAUIA YCIOKHEHHUS, KOUTO MOTAT J1a Bb3HUKHAT
B pe3yJITatr Ha 00e31BmkBaHeTo. KOHTpakTypHuTe Ha MEKHTE ThKaHH ca 0COOSHO
YeCTH TOpaJd aHATOMUYHHTE OCOOCHOCTHM M TOBHIIABAHETO HA HHUBATa Ha
konmarern tun I. (Rodiguez-Zan et all., 2020). Ilpoy4yBanusita ngoka3sar, 4e
NOBHIIABAHETO HA TEMIIEpaTypara B CTPYKTYpPUTE W NPEMHHABAHETO HA TOK
(eMeKTPOMarHUTHUA BBJIHU) MpPe3 TSAX BOAM 1O MPOMEHH KAaro IMOBHUILICHO
IBIOOKO ¥ TOBBPXHOCTHO KpPBBOOOpAIICHUE, Ba3OIWIaTalls, IOBHUILICHA
TeMIepaTypa, eIMMUHUPAHe HAa M3JIMIIHATA TEYHOCT W MOBHIICHA KIEThYHA
nposudeparus.

JlaHHUTE, TONYYEeHH BHB Bpb3Ka ¢ oOeMa Ha JBWKCHHE (TecT Ha
Schober) Ha rppOHAaYHHSA CTHJIO B HAIIETO MPOYy4YBaHE, CHINO IOKA3BaT
MOCTUI'AaHETO Ha 3HAYMTEIHO IO-700pH cTerneHH 3a manueHtute ¢ EG B
cpasuenue ¢ Te3u B CG crnen neuenue (tect Ha Mann-Whitney).

Pe3yaratu u quckycusi oT BblpocHuk Ha Ponana-Mopuc 3a 6oJikuTe u
YBPEXKIAHUATA B JOJHATA YACT HA rbpda

Tabnuua 11.
Cpeonu cmoiinocmu om gvnpocnux ha Ponano-Mopuc 3a 6onka 6 iymbanen 0an ha epbonaunus cmvibd na
nayuenmume om EI" u KI" npeou u caed npunodxcenue na cneyuanusupara KT npozpama.

Er KIr
Hauano Kpait Hauano Kpaii
}_{ 18.06 7.281 18.29 11.44
St. Deviation 1.722 1.80 1.750 1.894
X max. 21.00 11.00 21.00 16.00
X min. 15.00 5.00 15.00 9.00
Std. Error 0.304 0.318 0.300 0.324
V% 9.53 24.72 9.57 16.55

CpenHara HayalHa CTOMHOCT OTYETEHa OT BBIIPOCHMKA Ha Pomann-
Mopuc 3a (GYHKIMOHAIHOCT Ha JiyMOaJeH A Ha IpbOHAYHMS CTHIO MpHU
manuerTure oT EI e ;T{ = 18.06 + 1.722, a 3a manuenture ot KI' JT{ =1829 +
1.750 Cnen xpasd Ha TepaleBTHYHHAT KypcC CpelHaTa CTOMHOCT OTYETEHa OT
BBITPOCHUKA Ipu nanuenTute ot EI’ ce yBennuasa 1o H=7281+ 1.80, moxato
npu naruenTure ot KI' e = 11.44 +1.894.
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TI'pagpuxa 9.
Jlunamuka na pesynmamume omuemenu om bnpocHux Ha Ponano-Mopuc npu nayuenmume om EI" u KI"
npedu u cred npunodicenue na cneyuanusupana KT memoouxa.

EEN EkcriepyMeHTarnHa rpyna
1 KoHTpornHa rpyna

*
*
*

Mpeaon KT Cnea KT

N
o
)

no 24)
N
b

BbnpocHuk Ha
Ponana-Mopuc (Touku ot 0

ITonyuyenure naHHW, OTYETEHH OT BbIPOCHUKA Ha Pomann-Mopuc 3a
MaruedTn ¢ 6onka B ymOaneH IsU1 Ha TPHOHAYHUS CTHIO, B HAYAJIOTO Ha
W3CIEIBAHETO NPU JBETC H3CICAOBATEICKM TIPYNU €a C MHOro OJNM3KH
CTOMHOCTH.

@DyHKIMOHATHOCTTa HAa I'PbOHAYHMS CTHIO, MOKa3Ba CTaTUCTUYECKU
3HAYMMU PA3IUKH TPU TOIyYEHHUTE JaHHU CIie/l Kpas Ha TepareBTHYHHS Kypc
mexay nanupertute ot EI' u KI' B monsa Ha te3u ot EI' (Mann-Whitney test
p<0.005, p=0.001). HayamauTe naHHm ca OIWU3KH IO CTOMHOCT, 0€3 3HAYNMH
pasnuuMs, JOKaTo B Kpas Ha  OpPWIOXKEHaTa  CHelHaln3upaHa
KWHE3UTEparneBTUUYHa METoJuKa, manueHture or EI' ca cbc 3HauMTeNHO
no/Io0peHre Mo OTHOIIEHHE Ha Pa3IMuHU JACWHOCTH OT EKEIHEBHHS >KUBOT
KOHUTO ca 3aCeTHATH B CJIEJICTBUE HA TIATOJIOTHSITA.

[Ipu cpaBHEeHHME Ha NaHHWTE NMPEOU W CIEl TEPANEBTUYHHUAT KypC Ha
MalMeHTHTEe OT elHa H ChIla H3CIeIOBaTeNICKa Tpyna, Cc€ OTYUTaT
CTaTUCTUYECKU 3HAUYMMH Pa3JIMK{, KOUTO OTHOBO Ca MHOTO IO-3HAYUMH IPH
naruenTure ot EI' (Wilcoxon pair test p<0.005, p=0.0001).

KananutuBHUAT U Pe3UCTHBEH EIEKTPHUYECKH TpaHChEp BOJIH J0 €HIOTCHHO
NOBUILIaBaHE Ha TemrepaTtypara Ha Tperupanute ctpykrypu (Clijsen et al.,
2020; Tomazoni et al., 2020). Tosa BoaM 10 yBeIMYaBaHE Ha TIXHOTO
KpbBOCHAa0/AABaHEe, Ba3oAWIATAMsg W KIeThb4HA nponudepauus. Taszu
(¢U3MOJIOrMYHa peaklus Iomara 3a OTCTPaHSBAaHETO Ha Bb3MAIUTEIHUTE
KaTtaboJIMTH ¥ JIDCHUPAHETO Ha OTOKA. Dbp3UsAT TepameBTUUeH eQeKT,
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moIo0psABaHETO Ha (DYHKIIMOHATHOCTTA Ha JIyMOATHHS OTJEN HA TPHOHAYHUS
CTHJIO W HaMaJIIBAaHETO HAa CTpaxa Ha IMANUCHTHUTE OT PEIUIUBUA BOIAT O
mosoOpsiBaHe Ha KayeCTBOTO MM Ha JKMBOT. ToBa Ce TMOTBBPXKAaBa M OT
pesyaTatute oT BbIpocHUKa Ha Pomann - Mopuc. Kato 1o momydeHute
pe3ynTaT ca 00HaIeXTaBaIIH, HO 3a ITO-TOJISIMA TOCTOBEPHOCT € HEOOX0IUMO
MTPOBEXTAHETO HA TO-MAIa0HO MPOYYBaHE U MPOCIE/ABaHEe HA MAIUCHTUTE B
TO-TBITOCPOUCH TIIAH.

PesynaraTtu m quckycust ot Ckasa Ha KBeOek 3a 00JIka U yBpe:kIaHe B
rop0a

Tabnuua 12.
Cpeonu cmotinocmu om ckanama Ha Keebek 3a 6onka u yspescoare 6 2vpoa Ha nayuenmume om EI'u KIT
npeou u creo npunoxcenue Ha cneyuanusupana KT npoepama.

Er Kr
Hauano Kpai Hauano Kpan
I 75.19 32.06 75.03 47.79
St. Deviation 4.908 2.873 5.137 4.389
X max. 88.00 45.00 87.00 60.00
X min. 68.00 29.00 69.00 40.00
Std. Error 0.867 0.508 0.881 0.752
V% 6.53 8.96 6.85 9.18

CpenHarta HavyaTHa CTOMHOCT OTYETEHa OT ckajara Ha KBeOek 3a Oonka
U yBpeXJIaHe Ha rbg6a npu mnaruentute ot EI' e . = 75.19 + 4.908, a 3a

namuentute ot K[ # = 75.03 + 5.137 Cnen kpas Ha TepaneBTHUHUAT Kypc
CpeHaTa CTENEH OTYETEHA 10 cKanara npu nauueHture ot EI' ce yBennuasa

10 #.=232.06 + 2.873, nokaro npu nanuenture ot KI' e H.=47.79 + 4.389.
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I'paghuka 10.
Jlunamuxa na pezynmamume omuemenu om ckanama Ha Keebex npu nayuenmume om EI'u KIT
npeou u cied npunodicenue Ha cneyuanusupara KT memoouxa.

100+ EEEN ExcnepuMeHTanHa rpyna
1 KoHTponHa rpyna

)

50+

*
*
*
0- .

Mpekun KT Cnepn KT

Ckana Ha Kee6ek (Touku 0 -
100)
N
(4]
1

[Nony4yenuTe naHHW, OTYETEHH OT cKajara Ha KBeOek 3a MalueHTH
0oJKa W yBpeXJaHe Ha JTyMOalleH 1 Ha TPHOHAYHHA CTHIO, B HAYAIOTO Ha
W3CIIEIBAHETO TPU JIBETC H3CIEAOBATEICKH TPYNU ca C MHOTrO OJHM3KH
CTOWHOCTH.

Hannute ot ckanara Ha KBeOek, moka3BaT CTaTUCTUYECKH 3HAUYUMHU
Pa3IMKU cliel] Kpas Ha TepaneBTHUHUA Kypc Mexay naureHture oT EI' u KI' B
non3a Ha Te3u oT EI' (Mann-Whitney test p<0.005, p=0.001). Hauanaure nanau
ca ONM3KM MO CTOWHOCT, Oe3 3HAaYMMHU pas3iuyusi, JOKaTo B Kpas Ha
MpUIoKeHaTa Clielualn3upaHa KHHE3UTepaneBTHUHA METONKA, TallueHTHTE
ot EI ca cbc 3HauUTENHO MOAOOPEHNE 110 OTHOLIEHUE HA PA3IMUHH JIeHHOCTH
BKJIFOUEHH B CKaJlaTa KOUTO Ca 3aCeTHATH B CJIEJICTBUE HA MATOJIOTHITA.

[Ipu cpaBHEeHHME Ha NaHHWTE NMPEIU M CIEl TEPANEBTUYHHUAT KypC Ha
MaleHTuTe OT €JHAa M ChIa U3CIenoBaTeNicka Tpyma, ce OTYUTarT
CTaTUCTUYECKH 3HAYMMH Pa3IMK{, KOUTO OTHOBO Ca MHOTO TO-3HAYUMH IPH
narmenTure ot EI' (Wilcoxon pair test p<0.005, p=0.0001).

Muodacuuanauar noaxoa B komOuHaius ¢ TEKAP He camo momara
3a MpeojoJisiBaHe Ha OOJE3HEHUTE CUMIITOMH, HO € U LEHEH MHCTPYMEHT 3a
pexabunuranus (Andreev et al., 2020). Beuuko ToBa OT CBOSI CTpaHa BOIM 110
mofoOpsiBaHe (PYHKITMOHATHOCTTa Ha TPHLOHAYHHUS CTHIO W TOMOOpsSBaHE
Ka4eCTBOTO Ha )KMBOT Ha MaIMEHTUTE ¢ u3cieaBanara naronorus (Mitova et al.,
2020).

Hamero npoyusane umaiie 3a nei a Opociaeay KIMHUYHES eeKT oT
TEKAP Ttepamusita mpu mnanueHTd c HecrienuduuHa gymOanHa OoJjka.
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BsapBame, ue MakCUMaIHO OBbP30TO BH3CTAHOBSIBAHE HA CTPYKTYPHO HUBO BOAH
IO THIHO (YHKIIMOHAITHO BB3CTAHOBSIBAHE HA TPHOHAYHUS  CTHIO.
AnexBaTHaTa pexaOWIMTAIlMOHHA MpOrpaMa € OT M3KIIOYHTENIHA BaXKHOCT 3a
mbJIHaTa ThKaHHa pereneparms (Roy et al., 2019; Rusanov et al., 2018).

duznoTepaneBTUTE U IPYrd MEIULMHCKU CIELHUAIMCTH H3I0JI3BaT
TEKAP tepamnus ¢ yHukanHaTa el 3a 00JeK4yaBaHe Ha CHMITOMHTE, 6e3 o0aue
Jla B3eMaT IpeABH] OMOXMMUYHUTE U (DPU3HNOJOTMYHHUTE ACIEKTH, KOUTO KbM
IHEIIHA JaTa BCE OIIE ca HEAOCTAThYHO MPOYYECHU B MEIUIMHCKATa HaydHa
oOmHocT. B MHOro ciydam BB3CTaHOBSBAHETO Ha CTAaBUTE CE pas3riiekaa
rno0ajHO, KaTo ce MpOIycKa JeTailiHaTa pereHepanys Ha OTACTHUTE
CTPYKTYpPH U CE€ OCUTYpsiBa IIpaBUJIHA apTpOKHHEMaTHKa Ha cTaBuTe. MHOro
MAlMEeHTH LUTHpAaT IIOCTOSHHAa OOJKa, CKOBAaHOCT, OrpaHMYeH 00eM Ha
JBIDKEHHE U MYCKYJIHa ca00CT KaTO NPUYMHH J1a HE MOTraT J1a Ce BbPHAT KbM
CBHILIOTO HUBO Ha TPEHUPOBKA, KAKTO MPE HapaHIBAHETO.

[Ipenuurau npoy4BaHus MOKa3BaT, Y€ YBEIUIaBAHETO HA CHIOTCHHATA
torunHa ¢ TEKAP Boau 1o Bazogmnaranus v mo-rojisiMo HaCHIIaHe Ha KPhBTa
B TpeTHpaHara o0JacT, JOKaTo JApPeHAXHT Ha M3JIUIIHATA TEYHOCT H
MOBHIICHATa KJIEThYHA Npoiudepaunsi ce IbDKAT Ha NPEMHHABAHETO Ha
eNEKTPHYECKU TpaHcdep mpe3 crpykrypure. Rodriguez-Sanz u xoi., (2020),
MpaBAT UHTEpeCHO npoyuBaHe 3a epexture Ha TEKAP Bppxy Temmneparypara
W TOKa B JBJIOOYMHHHTE CTPYKTypH Ha KOJSTHHATa cTaBa IpHW Tpyrnose. B
3aKIf04YeHHe, Te ChOOIIaBaT, Ye JICUSHHETO C HUCHK MHTEH3UTET JeMOHCTpUpPa
MUHMMAJIHM  KallCyJHHM M  HMHTPAKalCYJIHH TOIUIMHHH  €QeKTH, HO
SIIEKTPUIECKHUSAT TpaHChep IpeHUpa HHTEPCTHIIMATHATA TEYHOCT U CTUMYJIHPA
kierbuyHata pereHepanus. Tesau TEKAP npoTokoiau ¢ HUChK HHTEH3UTET MOTaT
na ObJaT TOKa3aHW 3a JIEYeHHE Ha BB3MAJUTENTHH MaTOJOTHUH, MPH KOUTO
MOBHIITABAHETO Ha TeMIleparypaTa He mpezcTasisiBa natepec (Rodriguez-Sanz
et al., 2020).

JleueHueTO C BHCOKa MOITHOCT ITOCTHTHA MO-TOJISIMO ITOBHUINIAaBaHE Ha
KallCyJlHaTa ¥ BbTpecTaBHaTa TemiepaTypa. Moxke na ObJe MOKa3aHO 3a
JieueHre Ha XPOHUYHH IMATOJOIHH, IIPH KOUTO € JKEJIaTeJHO MOBHIIABaHE Ha
nbn0oKaTa TeMIlepaTypa 3a TEeHepupaHe Ha BHCKOENACTUYHU TPOMEHH B
aenooku ctpyktypu (Rodriguez — Sanz et al., 2020). Hanpumep, Coccetta et al.
CHOOIIaBAT 32 MOJI0OPEHIE TIPH MAIIMEHTH C OCTE0APTPUT HA KOJITHOTO CJIe] 2-
ceMUYeH Kypc Ha JieueHue ¢ Tecar mo orHomieHwe Ha Oonkara (VAS) u
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MHJICKCa 332 OCTE0apTPUT Ha Y HUBepcuTeTa Ha 3anaano OHTapuo u MakmacTsp
(WOMAUC). Te3u pe3ynraTi ce 3ama3BaT B OTHOCHUTEIHO JBJITOCPOYEH TIEPHO/T
— 3 mecena cien neuenuero (Coccetta et al., 2019).

Kopenauuonen anaan3

[Ipn manmentuTe oT EI, Ha KOWTO € TMpWIOXKEHA KOMOWHHpaHa
Metoauka ¢ TEKAP, nonmbiHUTENHO € M3BBPIIEH KOpENallMOHEH aHAIN3 3a
YCTaHOBSIBAaHE Ha BPb3Ka MEXKAY Pa3INUHUTE MIPOCICICHH IOKA3aTeIN.

[opanu cnenudurkata Ha JaHHUTE (MHTEPBAJIHH M TPOTIOPIIUOHAITHH)
€ IpUJIOKEeH Koe(UITUeHT Ha InHeitHa kopenarus Ha Pearson (r — ot -1 mo 1; p
<0.005) 3a oTunTaHe HA EOUHUYECH, PE3IOMUPAH MHJEKC Ha CTENEHTa, B KOSTO
ABC IIPOMCHJIMBHU Ca JIMHEWHO CBBbpP3aHU WX 3aBUCUMH €/1Ha OT Apyra.

YcranoBena e ymepera (r = 0.3 — 0.5) orpumaremna (r < 0)
KOpealMoHHa 3aBUCUMOCT MEXIy Bu3yanHo-aHamoroBaTta ckaja 3a 0oika u
tecta Ha llloGep, ¢ KOHTO OoTYeTOXME MOOMIHOCTTA B JyMOATHHs A Ha
rpbOHauHust cTHI0 (= - 0.476; p= 0.006), npencraBena Ha I'paduka 11. ToBa
JI0Ka3Ba, 4e J[BaTa MoKa3aTess ca 3aBUCHMH €MH OT JPYT, U 4e C HaMallgBaHe
Ha 00JKOBaTa CUMIITOMAaTHKa, MOOMIHOCTTA B IyMOAJIHUS AT HA TPHOHAYHUS

CTBHJIO ce yBeIn4JaBa.

I'paguxa 11.
Kopenayuonen ananuz meacoy mecma na Lllo6ep u Buzyanno — ananozosa ckaia 3a 601ka npu
nayuenmume om ET".

5.0
3 451
o
@
Lg 4.0 - . r =-0.476
3 p = 0.006
£ 3.57
[
1)
D
= 3.0 - - -
2.5 T T T 1
0 1 2 3 4
BusyanHo-aHanoroBa ckana 3a 6orska

(cTeneH)
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3AK/IIOYEHUE

MycKkynHO-CKeNeTHUTE JUCHYHKIMKM ca I[IUPOK CHEKTHp OT
3a00JsIBaHUS, KOUTO MOTAaT Ja UMaT CepHo3eH e(eKT BbPXY KaueCTBOTO Ha
KUBOT Ha manueHTuTe. [loaxomsamoTro jedeHWe W pexaOwiHTanmus ca oT
CBIIECTBEHO 3HAYCHHUE 32 MOA0OpsBaHE HA CUMIITOMUTE M Bb3CTAaHOBSBAHE Ha
¢byHKIMATa Ha TAMOTO. ToBa WM3WMCKBa WHAWBUAyaleH TMOIXOA U
CHTPYIHUYECTBO MEXIy TMallMeHTa, JieKaps W (u3moTeparneBTa, 3a Oa ce
MOCTUTHAT Hail-700pHTe pe3ynTarTy.

Bompekn Hampempka B METOIWTE 3a OIEGHKA W JICYCHHE TIpE3
MOCJICAHUTE TOJUHHM, XPOHUYHATA JyMOasHa OOJKa MpoAb/DKaBa jJa Obiae
CEPUO3HO MPEU3BUKATEICTBO KAKTO 3 U3CIEIOBATENINTE, TAKa U 32 3IPABHUTE
cermanuctu (Vlaeyen et al., 2018). Bosnkara B mymOanHus As1 3acsira
WHAWBUAM OT BCHUKH Bh3pactu (Mitova, Mitova, Gramatikova, 2016) u e eqna
OT BOJICIIIMTE IPUYNHH 32 HHBATUIHOCT B CBETOBEH Maab 10 84% (Beghari et
al., 2017). Pesynrature B HACTOSAIIOTO TMPOyYBaHE IOKa3BaT OBP3
MOJIOKUTENICH e(EeKT BbpPXY OOJIKOBUTE CHUMITOMH INpH mamueHTH ot EI.
Bonkara 3naunTennHO HamalsABa, a TOBAa OT CBOSI CTpaHa BOJAM JI0 MOAOOpSIBaHE
obeMa Ha JIBIKeHHE W (YHKIIMOHAIHOCTTA Ha rpbOHa4yHus ctbad (Mitova et
al.,2020). Cwmsarame, ue TOBa C€ MObDKA HA AaHAITETHYHHS U
npotuBoBb3naiureneH epekr Ha TEKAP Tepamusita B KOMOMHAIMS ChC
cCHelnuagIu3upaHaTa KUHe3uTepaneBTuIHa nporpama. Msnomnssanero na TEKAP
B KOMOWHaNWsI CbC crenupuyaa TPEHUPOBbYHA TIporpamMa BOJIU 1O
MOJIOXKUTENEH e(heKT BEPXY CUMIITOMUTE Ha MAIMEHTH C HecTieuduyuHa 60Ka
B kpbcTa. TEKAP TepammsaTa no3poisiBa 6e30051€3HEHO, HO CHIIEBPEMEHHO
IBI00KO 3aTOIUISIHE HA THhKaHUTE, KOMTO ca IMPSIKO 3acerHaTH. ToBa OT CBOA
CTpaHa ro MpaBH MHOTO IMO-€(pEKTHBEH KAaTO BH3CTAHOBUTEIHA IPOIEIypa.
ManyanHata MOOWIM3alMsl HAa MEKHTE TBKaHM CBbC CBOETO JBIOOKO
BB3/ICHCTBHE yBENMUaBa XUIEPEMUsTa U TPOQUIHO TPETUPAHUTE CTPYKTYPH,
KOETO MoJroMara aHecTe3usITa Ype3 OTCTPaHsIBaHEe Ha METaOOJIIMTHH IPOAYKTH.
B®3 ocHOBa Ha mosyyeHHTE pe3yJTaTH B HAIIETO U3CIieABaHe, HAaOIroaBamMe
0bp30 HamMaJIIBaHe Ha OOJIKOBHTE CUMIITOMHM. B nombiaHenue, nanaute or BAC
ckajaTta 3a OOJIKa TOKa3BaT, 4Ye TS C€ pelylupa B MO-TOJsIMA CTEHEH IPH
naruenTy, Tpetupaan ¢ TEKAP Ttepanus. [lomyuenute pesynratu mokasBat
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CTaTUCTUYCCKU 3HAYMMHU PA3JIUKU MCKAY HAIUCHTHUTC OT EI" (CpaBHHBaHe
npemu u ciexn tedennero — Wilcoxon match pair test).

Baxno e Ja c€ nmoa4ucpTac 3HaYCHUEC Ha NPCAOTBPATABAHETO, PAHHOTO
OTKpHMBAHC W MPABUIHOTO JICUCHHUC HA TC3U CBHCTOSAHHA, 3a da CC HOHO6pI/I
Ka4yeCTBOTO HaA XHWBOT HaA 3aCCrHATUTC JIHUIA. O6y‘IeHI/IeTO Ha Xopara 3a
IMpaBUIHATaA I'PUKaA 3a TAJIOTO, MOAABbPKAHETO HA aKTUBCH HAYWH Ha KUBOT U
pe€aoBHaTa MECAMIUHCKA NPETrJICAHOCT Ca KIIFOYOBU €JIEMCHTU B YIIPABJICHUCTO
Ha MYCKYJIHO-CKCJICTHUTE ,I[I/IC(I)YHKI_II/II/I. HereKLCHaTOTO Ppa3BUTHUE Ha
MCIUIIMHCKAaTa HAayKa W TCXHOJIOTHUTC IMPEAOCTaBA HOBU BB3MOXHOCTU 3a
noz[06p5{BaHe Ha JHardHoCTukKara, JICUCHHETO M IMPEBECHIHATA Ha TE3U
CbCTOSAHUA. B3aI/IMO)Z[CI7ICTBI/I€TO MCXKAY MNAalUCHTUTEC, 3APABHUTEC CIICHUAJINCTH
u 06HI€CTBOT0 KaTo 010 € OT CBHICCTBCHO 3HAYCHUE 3a YCHCIIHOTO
yIpaBlieHHE Ha MyCKYJTHO-CKEJIETHUTE TUCQYHKIINA U TTO0OPSBaHE HA )KUBOTA
Ha 3aC€rHaTUuTeC JIMIiia.

n3BOAN

OT Taka MpoBeeHOTO MPOyYBaHe, HAOIOJEHHE, CUCTeMAaTU3NpaHe Ha
MOJIyYE€HUTE PEe3yNTaTH M OT CPaBHUTENIHUS aHAIN3 MOXKEM Jla HalpaBUM
CJITHUTE TI0-BayKHU U3BOJIH:

1. Pa3pabGoTeHUT OT HaC aNTOPUTHM 33 PYHKIIMOHAITHH H3CIIeIBaHMSI
npu XHMCB B nym6anHa o0acT 1aBa Bb3MOXKHOCT 32 €peKTHBHA
MUATHOCTHKA, TPOCIEAsSBaHE W aHajJW3 Ha pe3yJTaTuTe.
Nsnon3BanuTe TecToBe ca MOIXOAIIM M HAIEXKIHU IMPH JIMLA C
MC/ B mymOaiiHa obmnacr.

2. Paspaborenara u ampoOupaHa oOT Hac crenuanu3upana KT
METOJIMKAa OKa3Ba TIOJIOKUTENICH TEPaneBTHYCH eQEeKT BBPXY
MOBNHMsIBaHE HA OOJIKaTa, MyCKYJIHUS AUCOaJaHC U KaYeCTBOTO Ha
xuBoT rpu Jinia ¢ XHMCB B mymbaina obmacr.

3. BxirouBaHeTO Ha CIICIUAM3UPAHH YITPAXKHEHUS,, KOMOWHUPAHU C
npwiarane Ha TEKAP e chiiectBeH dakTop 3a TO31 pe3yirTar.

4. Cneunanu3mpaHaTa aBTOPCKAa METOAWKA M TMPHJIOKEHHETO Ha
TEKAP B exnepuMeHTaIHATa METOMKA o0e3reyaBaT o — 100po
o0e30onsBane. ToBa HamalnsiBa 3alUTHUS MYCKYJIEH CIa3bM H
MTO/ITIOMAara MyCKYyJIHATa PeTaKCalms.
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5. IlpunoxxeHUTe MaHyaTHW TEXHHUKH, BOIAT JO CTATUCTHYCCKU
3HaYMMO TIO-I00pH Pe3yTaTh IpH eKCIiepuMEHTaTHATA TPyTIa.

6. dudepenunpanust nogbop Ha ynpaxuenus npu auna XHMCB B
nymOanHa oOJacT moamomara JMHAMHWYHATA W CTaTHYHATA
crabmwim3arnusl Ha TpbhOHAYHUS CTHI0 W HaMaIIBaHETO Ha
MYCKYJHUS TucOaaHc.

7. AHanmm3bT Ha pe3yNTaTHTE HU /1aBa OCHOBAHHE Ja TBHPAUM, Ue
TIPUIIOKEHUETO Ha aBTOPCKa KOMIUICKCHA METOAWKA BOIU 0
3HAYUMO TONOOpPEHHE HAa BCHUYKM OOCKTHMBHH U CyOEKTHBHU
TTOKa3aTeNIM Ha M3CJeABAHUTE JIUIA C OTYSTIIMB IpeBec mpH El.

INPEITOPBKHA

1.

Ja ce M3roTBM OpraHU3allMOHHO METOAMYECKAa KapTa C HACOKH 3a
npodunakTika u teuenue npu auia ¢ XHMCB B mymbanHa o0macrt.
[lpenopbuBaMe  TpH  OBTH  CEOAMHYHO  M3IIBJIHEHHETO  Ha
cHenuagIu3upaHa KHHe3uTepaneBTHYHa rporpama npu auna ¢ XHMCb
B TymOanHa obmacr.

3a ycrrerao jedenue Ha XHMCB B mym6anHa o0acT mpenopbuBamMme
METOJIMKaTa Ha KHHE3WTepamnus JAa BKIOYBA MAaHMITYJIAaTUBEH U
MoOmwIn3upan; Macax, JlupekTHa MeKOTbKaHHa MOOMIH3ALMS,
Anamutnyan ynpaxsenusi, [IMP u ynpaxHenus Ha HecTabuiHa
MTOBBPXHOCT.

MHNPUHOCH

1.

PazpaboteH e edeKTHBEH aIrOpUTHM 3a LSJIOCTHA U IThJIHA OLIEHKA ITPH
XHMCB B nymbGanna o0mnacr.

HampaseHo e npoyuBane, aHau3 1 00CHXAaHE HAa Pa3POCTPAHEHNUETO
Ha XHMCB B nymbanna obnacrt.

BrenpsiBanero B mpakTrka Ha pazpaborenara KT mporpama 3a nuna ¢
XHMCB B nym0banHa o0nacT JjaBa OTIMYHH PE3YNITATH B JIEYEHUETO.
KomOuHnpaneTro Ha MaHyaJIHU TEXHUKH, ClIEqU(DUIHN yIPa)KHEHUS U
TEKAP e oT chiecTBeHO 3HaUEHNE 33 TTOCTUTAHETO Ha JBITOCPOUCH
edexT u momoOpsiBaHe KauecTBOTO Ha xuBoTa npu nurara ¢ XHMCE B
symOaiHa 00JacT.
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Trakia University — Stara Zagora.

o Application of a combined methodology with tecar therapy
for non-specific pain in the lumbosacral region.

» VYuactue B XXI CryzneHrcka HayuyHa KoH(pepeHuus, 19 mait 2022
roauHa, biaroesrpan, ¢ JokIax Ha TeMa:

e E(DexkTuBHOCT Ha XUIIONPECUBHUTE YIPAXKHEHUS IPH KEHH
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e UYecrora n pasnnpoCTpaHCHUA Ha MOCTYpaJIHUTC
HapyumcHus U Fp’I)6Ha‘IHI/ITe H3KpHBABAHUA.

Yuyacrue B IPOEKT:

e VYyacTue B HAy4YHOM3CIEAOBAaTEICKM MPOEKTH OT TIpyma A -
Wndpactpykrypuu mpoextn. Homep na npoekra RP-A1/21. Tema na
npoekTa: Cp3maBaHe Ha Hay4HO-W3CIIEOBATENCKAa TEXHOJIOTMYHA
cpera 3a MHpOBEXKJaHE HA M3MepBaHMA M paboTa C amaparypa,
Mpwiaraiku  KOHLENIMATa 3a  CECTPUHCTBO, OCHOBAaHO  Ha
JIOKa3aTeJICTBa. -
YJIEH Ha eKHIIa.

e VYyacTue B HAyYHOM3CIIEAOBATEICKH MpoekTHu puHancupan ot OHU.
[IpoyuBane Ha epekTa Ha TapreTupaHa pagHOYECTOTHA Tepamnus Mpu
MYCKYJIHO-CKEJIETHH TUCQYHKIMH U CIIOPTHH TPABMHU, PHKOBOJUTEN -
Mapraputa ABpamoBa.
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INTRODUCTION

Musculoskeletal dysfunctions (MSD) are a group of diseases that
affect the structures of muscles, bones, joints, tendons. They can cause a
variety of symptoms - pain, limited mobility, inflammation and impaired
functionality. These conditions can have a variety of causes, such as trauma,
disruption of certain muscles or joints, inflammatory processes, degenerative
diseases and others.

Musculoskeletal disorders (MSDs) are the most common cause of
severe, long-term pain and physical disability and are a major burden on
individuals and health systems. They affect millions of people around the
world and have a significant impact on the psychosocial status of those
affected as well as their families.

In terms of pathophysiology, MSPs are a diverse group and cover a
spectrum of conditions, from those with acute onset and short duration to
lifelong disorders including osteoarthritis, rheumatoid arthritis, osteoporosis
and low back pain. The prevalence of many of these conditions increases
significantly with age and many are influenced by lifestyle factors such as
obesity and physical inactivity. The increasing number of older people and
changes in lifestyles across the world mean that the burden on individuals and
society will increase dramatically (Woolf, 2000).

Low back pain is the most prevalent of the MSPs, affecting about 4%-
33% of the population. Cultural factors significantly influence the prevalence
and prognosis of low back pain (Woolf et all., 2003).

Musculoskeletal pain (MSP), associated with nonspecific changes in
spinal structures and paravertebral muscles, is the most common type of back
pain. Musculoskeletal disorders are an important public health problem.

The most common (80-90%) cause of back pain is MSD, which can
be caused by damage to various structures of the spine (vertebrogenic pain)
and (or) muscular or a combination of these (Shtulman et al., 2007; Alexeev,
2008, Podchufarova et al. 2005, Bratton, 1999).

In the foreign literature, MSD is often regarded as non-specific due to
the complexity of identifying the leading cause of pain (Kinkade, 2007;
Bratton, 1999, Koes et al., 2010, Patel et al., 2000).

Most people experience intermittent pain in the thoracic and lumbar

spine. Most often this pain passes quickly (from a few weeks to 1 month), but
4



in some cases it becomes chronic or recurrent. Back pain predominantly
affects people of working age 30 - 45 years (Kinkade, 2001).

Low back pain, or lumbar pain, is usually defined as pain, muscle
tension or stiffness localized below the lower edge of the rib cage and above
the inferior gluteal folds, with or without pain irradiating down the legs.
Lumbar pain is usually classified as 'specific' or 'nonspecific'. Specific lumbar
pain refers to symptoms (such as hernia, infection, inflammation,
osteoporosis, rtheumatoid arthritis, fracture or tumour) caused by a specific
pathophysiological mechanism. In only about 10% of patients can specific
underlying diseases be identified (Deyo et all., 1992).

In the majority of patients (up to 90%), nonspecific lumbar pain is
identified, in which symptoms are present without a clear specific cause, i.e.
symptoms are of unknown origin. Spinal abnormalities on radiographic and
magnetic resonance imaging are not strongly associated with nonspecific low
back pain, as many people without any symptoms also show these
abnormalities (Middelkoop et all., 2010; Nenova et all 2016).

According to the WHO (World Health Organization) for the year
2020, lower back pain has been identified in 619 million, and this figure is
projected to rise to 843 million by 2050 due to increasing life expectancy. This
condition continues to be the number one cause of disability and the need for
rehabilitation. Lumbar pain can occur at almost any age and there are a number
of studies which prove that the majority of the population will have at least
one episode of lower back pain in their lifetime. Statistics show that the
number of cases is highest in people aged between 50 and 55 years (WHO,
GBD, 2021; GBD, 2019).

Current trends in Kinesitherapy for chronic non-specific
musculoskeletal lumbar pain

Kinesiotherapy is a method of treatment and rehabilitation based on
exercise and movement to improve the physical health and functionality of the
body. It is used to treat a variety of illnesses and injuries, as well as to prevent
and maintain general health.

Kinesitherapy as a science is an interdisciplinary field that combines
knowledge and techniques from different medical and scientific disciplines.

Kinesitherapy is a dynamic and rapidly evolving field that continually
5



integrates new scientific discoveries and technological advances to provide
the most effective patient care. It plays a key role in improving quality of life
through movement and evidence-based rehabilitation.

The benefits of kinesitherapy that contribute to improved health and
quality of life are supported by numerous studies and research (Gramatikova
etall., 2022; Gramatikova et all., 2020; Mitova et all., 2016).

There are a number of studies on the effect of applying different
methods and means of kinesitherapy that would have a positive effect on
limiting factors (pain, stiffness, reduced work capacity, etc.) and improve the
quality of life of such patients (Andreev, 2022, Tsvetkova et all., 2022).

Musculoskeletal dysfunctions represent all disorders in the function
of the musculoskeletal system due to traumatic, rheumatological, orthopaedic
and neurological diseases, as well as their consequences (Popov, 2013).

The authors Borovskaya, Chmelik, Karnik (2020) describe the impact
and etiology of chronic pain, the associated changes in the nervous system,
and the mechanisms by which exercise may be able to influence and reverse
these changes. Evidence is presented for the efficacy of exercise in a variety
of conditions associated with chronic pain, with a focus on chronic low back
pain, fibromyalgia, osteoarthritis, rheumatoid arthritis, and migraine.
Although the efficacy of exercise and the level of evidence to support it varies
across diseases, exercise has direct and indirect benefits for most patients
suffering from chronic pain. According to the authors, effective exercise
regimens include education and cognitive restructuring to promote behavioral
activation and reconceptualization of what pain means, with the goal of
gradually reversing the vicious cycle of pain, inertia, sedentary behavior, and
worsening disability. Long-term, consistent, individualized, exercise-based
treatment approaches are most likely to result in improved pain and function
(Borovskaya et al., 2020).

As part of the BPS assessment of a person with pain, an assessment
of their FA levels should be made in order to develop the most appropriate
intensity and focus for an individual exercise programme (Taylor et all.,
2002). Most research has used subjective measures such as FA questionnaires,
e.g. Baecke questionnaires (van Weering et all., 2011), electronic diaries
(Huijnen et al, 2010), however recently objective methods such as

accelerometers have also started to be used more frequently to objectively
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measure activity performance in individuals with BPS (Huijnen et al., 2011;
van Weering et all., 2007).

In their study, Tsvetkova-Gaberska et al. (2021) describe that during
the Kovid pandemic, as a result of isolation, patients spend more time in a
supine or sitting position, leading to exercise intolerance, musculoskeletal
manifestations such as myofascial pain and arthralgia, decreased muscle
strength, and increased risk of venous thrombosis (Tsvetkova-Gaberska et al.,
2021).

Manual therapy is a specialized form of physical therapy,
combining all diagnostic and therapeutic techniques to investigate and
overcome functional blockages in the peripheral joints, spinal joints and
associated reflex changes in the periphery and/or internal organs. Its main
objective is the prevention of functional disorders of the locomotor apparatus
by maintaining the normal volume of joint play. MT has not only a mobilizing
but also a pain relieving effect. Techniques used in manual therapy include
manipulations, mobilisations, massages and stretches.

For physiotherapists, manual therapy is a primary intervention for
patients with MSP complaints and is also recommended as an adjunct in the
treatment of non-specific lumbar pain (Foster, et al., 2018). Manual therapy
can provide its pain-relieving effects through well-established descending
modulation pathways in the central nervous system (Bialosky, et al., 2018).
Although the exact mechanisms by which manual therapies affect the
nociceptive system are unknown, it is clear that moderately painful pressure
can result in short-term pain inhibition in humans (Cummins et al., 2020).

Basic techniques in manual therapy:

- Manipulation (Chiropractic) - rapid, controlled movements on the
joints to restore their normal function.

- Mobilizations - Slow, rhythmic movements applied to joints that are
designed to increase range of motion and reduce pain. Appropriate for patients
with limited mobility or chronic pain.

- Massage - Various techniques of pressure and rubbing on muscles
and soft tissues to relieve muscle tension and improve circulation. Promotes
muscle relaxation and recovery.

- Stretching - Active and passive techniques to stretch muscles and

tendons. Help increase flexibility and prevent contractures.
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Muscle-inhibiting techniques - these are therapeutic methods used
in manual therapy and physiotherapy to relieve muscle tension, improve
flexibility and restore normal muscle function. They are based on the
principles of neuromuscular inhibition and include various methods of
stretching and muscle relaxation. Their common principle is that they are
based on both active contraction and active voluntary and meaningful
relaxation which is performed in a specific way and from a specific starting
position (Popov, 2012).

Direct soft tissue mobilization is a technique in manual therapy
and physical therapy that is used to treat musculoskeletal problems by
manipulating the soft tissues of the body, including muscles, fascia, tendons,
and ligaments. The goal of this technique is to relieve pain, improve mobility,
and restore normal tissue function. Specific soft tissue mobilization techniques
include:

Continuous pressure - pressing directly on the constrained tissue
and holding. Unlocking spiral - pressing on the restricted tissue with
alternating clockwise and counterclockwise rotary movements. Direct
oscillations - rhythmic pressing on the restricted tissue. Perpendicular
mobilization - pressing on the myofascial tissue at right angles. Parallel
mobilization - pressing along the sutures of the muscle. Perpendicular
jerking - rhythmic pushing along the border of the muscle. Friction massage
- pressing on muscles, tendons and ligaments.

The impact of manual-soft tissue mobilization is: reduces pain and
lymphostasis; affects muscle tone - trophic for reflexively inhibited muscles
and relaxant for shortened, hypertonic muscles; improves myo-articular laxity
(Gramatikova, 2017).

Mobilisations - manual techniques used in manual therapy and
physiotherapy to improve movement in joints, relieve pain and restore normal
function of the musculoskeletal system. They involve the application of
controlled, rhythmic movements to joints and soft tissues to increase range of
motion and reduce restrictions.

Mobilisations consist primarily of passive movements that can be
classified as physiological or supplementary (Porter, 2005). The goal is to
provide short-term pain relief and restore pain-free, functional movements by

achieving full joint range of motion (Maitland, et all., 2005).
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Research has shown that mobilization used as therapy can produce
significant mechanical and neurophysiological effects (Wright, 1995;
Bialosky et all., 2009, Gross et all., 2010; Zusman, 2011). The explanation for
these effects - the mechanism of mobilization - is still relatively unknown,
particularly with respect to the spine, and is the subject of further research
(Krouwel et all., 2010).

However, several theories have been established in accordance with
the observed effects, including the effect of relieving pain, increasing range of
motion, and influencing the autonomic nervous system.

Lumbar spine mobilizations - Passive physiologic intervertebral
movements (PIPMs) are most often used for evaluation rather than as a
curative therapy. PFMDs are used to determine a number of spinal movement
properties that will guide the use of manual therapy techniques (Magee et all.,
2008). PFMDs test the available movement at the spinal level, determined by
applying passive physiological movement (Binkley et all., 1995) and palpation
between adjacent spinal processes or joint facets. As the therapist passively
moves the spine, he or she may note the amount of movement, possible muscle
spasm, or pain provocation (Hertling et all., 2006). They can confirm any
restriction of movement observed during active movement and also detect
hypermobility (Porter et all., 2008). Furthermore, the spine can be taken to the
end of the range and there the therapist can apply pressure to assess the final
sensation of the movement (Maitland et all., 2005). In this way, PFMD can
help the therapist determine the location, nature, severity and symptoms.

Movement Mobilisations (MM) - Movement mobilisations are a
manual therapy technique developed by Brian Mulligan for the treatment of
MSPs (Jonas 2005). It involves performing a sustained effort (accessory
gliding) while a previously painful (problem) movement is performed
(Vicenzino, 2009). The technique is usually indicated if, at the time of its
application, the technique allows the injured joint to move more freely without
pain or difficulty (Mulligan, 1993). Mulligan does not prescribe degrees of
motion or oscillatory movements. He prescribes to take the joint through its
full range of motion, and this means putting resistance on it. When performing
MD, the direction of the applied force is usually perpendicular to the plane of
motion or disturbance, and in some cases parallel to the plane of treatment

(Mulligan, 1992; Mulligan, 1996, Zlatkov et al., 2022).
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There are clinical case reports and case series that describe the
success of MD in treating various musculoskeletal conditions (Stephens,
1995, Vicenzino et all., 1995; Hetherington, 1996; O'Brien et all., 1998;
Miller, 2000, Exelby, 2001; Folk, 2001).

MD to increase lumbar spine flexion
Key MD:

1. Flexion and extension in lateral position.

2. Central and unilateral SNAG (combines specific pressure and
natural movements resulting in pain relief and improved range of motion) in
the standing position.

3. Lumbar girdle traction in the upright position.

4. SNAG in a four-point kneeling position.

Technique 1 - The patient is in lateral recumbency facing the
therapist. The patient's knees should be flexed toward the chest to 90 degrees
and resting on the therapist's thighs. The therapist places their forearms along
the patient's back to palpate between the adjacent spinal vertebrae. Method -
The therapist induces flexion and extension of the lumbar spine by rocking the
hips left to right (and vice versa). To isolate the flexion, the problem level is
palpated and as the spine passively moves into flexion, pressure is applied to
the spinal vertebra during the movement and then released.

Technique 2 - IP of the patient is standing - perpendicular to the
therapist. The therapist should stabilize the pelvis by placing his hand on the
crista iliaca, and palpation of the spinal vertebrae is performed with the other
hand. Method - The patient actively flexes the lumbar spine and then extends
to return to neutral. To isolate the flexion, the problem level is again palpated
and when the patient is actively moving in flexion, constant pressure is applied
to the spinal vertebra during the movement.

Technique 3 - Upright Flexion - The patient is in IP sitting, facing the
therapist. The pelvis is stabilized by a belt placed around the patient's crista
iliaca and around the therapist's ischium. The therapist palpates between the
adjacent spinal vertebrae.

Method - The patient actively flexes the lumbar spine and then
extends to a neutral position. The therapist maintains tension on the belt
throughout the movement. The problem level is palpated and while the patient

is actively moving in flexion, a sustained force of physical activity is applied.
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Technique 4: Gripping in four-point kneeling The patient starts in four-point
kneeling, the therapist places the hand under the abdomen and over the
sacrum. He gently guides the patient's buttocks toward his feet. SNAG is
applied as the patient moves between flexion and extension.

Cyriax methodology - for the diagnosis of soft tissue lesions.

Three types of non-surgical procedures are used in the Cyriax
methodology - manipulation (high-speed thrust), traction, deep friction
massage. According to Cyriax, one or a combination of these procedures act
on musculoskeletal lesions (Zlatkov, 2024).

The basic principles of the Cyriax method are: 1. Every pain has a
source (important for differential diagnosis). 2. Treatment must get to the
source (important for differential diagnosis). 3. Treatment must benefit the
source to relieve the pain. Most sources of pain can be localized to a specific
tissue. It must be carefully considered in a systematic manner to isolate the
cause of the pain and then treat specifically.

Specific diagnosis or differential diagnosis leads to successful
treatment (https://cyriaxphysio.com).

Balance Exercises - A team of researchers conducted a study to
determine the relationship between trunk stability and lumbar region. It is
suggested that a correlation between the deep and superficial muscles is
necessary for trunk stabilization as they are directly related to the spine, and
stabilization exercises help to improve the function of the neuromuscular
apparatus and thus support and protect the spine (Lee et all., 2014).

Stabilizing exercises for the lumbar spine also help maintain a neutral
spine position. Until 2011, there were no studies that established the
effectiveness of lumbar stabilizing exercises on stable and unstable surfaces
and their effects on core muscle activation in CNSMSP (Behm et all., 2011).

Patients with nonspecific low back pain have physical debilitation,

which manifests itself in muscle atrophy, decreased muscle strength and
endurance. Active rehabilitation of the trunk musculature reduces lumbar pain
symptoms, increases muscle strength and endurance (Lehman et all., 2005).
Lee et all. (2014) reported a significant reduction in pain in CNSMSP
after training with a large gymnastic ball (Swiss ball), (Lee et all., 2014).
In recent years, there have been many publications on the effect of a

balancing cushion. According to Lee et al, (2018) lumbar pain in drivers is
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reduced. They tracked the effect of sitting on gel cushions and explained the
reduction in pain by the following mechanisms - posture correction,
absorption of vibrations from the cushion and muscle relaxation (Lee et all.,
2018).

Zlatkov et al. applied balance cushion exercises in a patient with low
back pain (Zlatkov et all., 2021).

In 2023. Zlatkova et al. published an article, there they described and
monitored the effect of applying a balancing cushion in individuals with
lumbar pain (Zlatkova et all., 2023).

Ergon IASTM Technique - Instrument assisted soft tissue
mobilization (IASTM) has become a popular myofascial intervention for
specialists. There are various companies involved in IASTM, such as
RockTape®, HawkGrips®, Graston®, Técnica Gavilan®, Functional and
Kinetic Treatment with Rehab (FAKTR)®, Adhesion Breakers®, augmented
soft-tissue mobilization or ASTYM®, and Fascial Abrasion Technique™,
each teaching their own approach to treatment and developing their own tools
(e.g., specific material, tool shape). The popularity of IASTM has also
prompted the emergence of a number of studies on the efficacy of IASTM
(Hoy et all., 2010, Dorner et all., 2016, Alrwaily et al., 2016).

The Ergon® IASTM technique is an innovative soft tissue
manipulation technique with significant scientific evidence of its effectiveness
in: reducing pain in painful syndromes (Fousekis et al., 2016),; restoring
peripheral joint range of motion (Wilke et al., 2016),; detecting and releasing
scar tissue, adhesions and fascial sclerosis (Fousekis et al., 2019), increasing
blood circulation; and reducing muscle tone and pain (Carey, 2003; Zlatkova
etal, 2022).

There are several IASTM techniques, the best documented being the
Graston and ERGON techniques.

ERGON TASTM TECHNIQUE is an innovative therapeutic approach
that combines static and dynamic soft tissue body manipulations with special
clinical equipment designed to treat pathological conditions. The technique
takes its name from the Greek word "ergon", which etymologically means
"that which man produces by his work, manual or mental, scientific or artistic"
(Mylonas et al., 2021).
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With the ERGON TASTM technique, the therapist can induce short
and long-term adaptations of the soft tissues of the human body. The
techniques follow specific rules and application parameters. Poor application
of techniques and failure to follow the correct parameters can backfire and
cause injuries to the treated area (Valchev, 2021).

Valchev studied the complex effects of Ergonmanipulations on the
injured lower limb of the patients, the main physiological effects found are
heuristic and related to the improvement of blood supply, trophic and
metabolic tissue, improvement of neuro-muscular function, restoration, albeit
slowly, of the manifestation of the suppressed muscle strength, positive impact
on muscle imbalance, restoration of coordination of movements, including
balance.

Other aspects of the effectiveness of the Ergonmethodology have
also been found, such as improved ankle joint mobility, including flexion and
extension, and overall overcoming of reduced joint mobility, reduction of
limiting factors, such as impaired joint mobility, reduced elasticity of soft
tissues, shortening of tendons, muscles and ligaments, accelerated intensity of
the healing process in the experimental group (Valchev, 2021).

TECAR Therapy - Manual therapy is used in the treatment of muscle
disorders in almost every recovery program. Its effectiveness is debated, with
many faster and efficient methods of recovery being required. Capacitative
and resistive electrical transfer (TECAR), a type of diathermy, has recently
been established as a form of deep thermotherapy and is used in sports
medicine (Elias et all., 2012). The device provides radiofrequency energy that
passes between an active and inactive electrode and generates heat inside the
body (Leeder et all., 2012). Improving blood circulation plays an essential role
in improving muscle recovery after fatigue. Thus, TECAR therapy can
effectively improve muscle recovery after fatigue, leading to the maintenance
and improvement of muscle flexibility (Elias et all., 2012).

Although manual therapy has been used to treat various muscle
ailments since ancient times, for better and faster recovery of these ailments,
stronger muscle stimulation is needed to achieve the desired effect. TECAR
therapy combines manual therapy with deep thermotherapy based on high
frequency electrical currents, which allows faster recovery of the affected

muscles (Osti et all., 2015). Due to the positive effects on muscle tissue,
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TECAR therapy seems to be a more useful alternative in the treatment of
muscle disorders than conventional manual therapy, where cell metabolism is
not as strongly stimulated and vasodilation is not as intense (Pereira et all.,
2011).

Physiotherapists and other medical professionals use TECAR therapy
with the unique goal of symptom relief, but without taking into account the
biochemical and physiological aspects that are still understudied in the
medical scientific community to date. In many cases, joint repair is considered
globally, overlooking the detailed regeneration of individual structures and
ensuring proper arthrokinematics of the joints. Many patients cite persistent
pain, stiffness, limited range of motion, and muscle weakness as reasons for
not being able to return to the same level of exercise as before the injury.

Previous studies have shown that increasing endogenous heat with
TECAR results in vasodilation and greater blood saturation in the treated area,
while drainage of excess fluid and increased cell proliferation are attributed to
the passage of electrical transfer through the structures. RodriguezSanz et al,
(2020), did an interesting study on the effects of TECAR on temperature and
current in deep structures of the knee joint. In conclusion, they report that low
intensity treatment demonstrates minimal capsular and intracapsular thermal
effects, but electrical transfer drains interstitial fluid and stimulates cell
regeneration. These low-intensity TECAR protocols may be indicated for the
treatment of inflammatory pathologies where temperature elevation is not of
interest (Rodriguez-Sanz et al., 2020).

The high-power treatment achieved a greater increase in capsular and
intra-articular temperature. It may be indicated for the treatment of chronic
pathologies where an increase in deep temperature is desirable to generate
viscoelastic changes in deep structures (Rodriguez - Sanz et al., 2020). For
example, Coccetta et al. reported improvement in patients with osteoarthritis
of the knee after a 2-week course of Tecar treatment in terms of pain (VAS)
and the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC). These results were maintained over a relatively long-term period,
3 months after treatment (Coccetta et al., 2019).

In our literature review of the available literature regarding the use
and effectiveness of TECAR in patients with chronic nonspecific lumbar lobe

MSP (CNLMSD), we found no scientific studies in this pathology. This gives
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us the reason to include TECAR, as part of the kinesiotherapy methodology,
for the approbation in the experimental methodology, in patients with chronic
nonspecific MSP in lumbar lobe.

The problems of kinesitherapy identified from literature and
electronic sources, in chronic nonspecific MSP in lumbar lobe define the
conceptual framework of our research.

RESEARCH METHODOLOGY

The study was approved by the Research Ethics Committee (REC) at
Southwestern University "Neofit Rilski" Blagoevgrad and part of the
implementation of the project "Study of the effect of targeted radiofrequency
therapy in MSP and sports injuries" - KP-06-PM-53/1 to the Research Fund.

After the analysis and conceptual framework of the scientific
problem, the possibilities of the applied kinesiotherapy in chronic non-specific
musculoskeletal pain in lumbar lobe are outlined.

In this regard, we hypothesize that the development of a specialized
program incorporating new selected KT and TECAR therapy modalities will
improve functional outcomes in individuals with chronic nonspecific lumbar
lobe MSP (CNSMSP).

Hypothesis, subject, aim and objectives of the study

Working hypothesis: the development and validation of a
specialized kinesiotherapy program incorporating new specialized modalities
of KT and TECAR therapy will improve functional performance in
individuals with chronic nonspecific lumbar spine MS (CNSMSP).

The object of this study is the recovery process through
kinesitherapy in individuals with chronic nonspecific MSP in the lumbar lobe
and therapy.

Study Objective: To perform a functional study in persons with

chronic nonspecific MSP in the lumbar lobe and to approbate an original KT
methodology in people with this problem.
Research objectives:

1. to study the literature on the scientific problems on the basis of
critical analysis and to define the conceptual framework of the study.

2. Determination of appropriate diagnostic parameters of the study.
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3. Development of an innovative experimental methodology of
kinesiotherapy for individuals with chronic nonspecific MSP in lumbar spine
involving TECAR.

4. Approval and standardization of the study.

5. Comparative analysis of the effectiveness of experimental and
convectional kinesitherapy methodology in persons with chronic nonspecific
MSP in lumbar lobe.

6. Formulation of conclusions and recommendations for practice.
Organisation of the study

The study was conducted in 2022 - 2023 at the University Research
Sports and Recreation Center - "Bachinovo", Blagoevgrad.

Functional tests and KT procedures were performed after informed
written consent of the subjects.

The organization of the study and the overall development of the
dissertation went through four stages.

Stage One: (March 2021 - September 2021) During this period, the
study design was defined, literature related to chronic non-specific
musculoskeletal lumbar pain (CNSMSP) was analysed. The methodology of
the study was defined, the working hypothesis, the object, the subject, the aim
and the objectives of the study were formulated. The technology of the study
is also specified.

Stage 2: (September 2021 - October 2021) includes activities for the
organization of the study itself.

Stage Three: (October 2021 - September 2022) the functional study
was conducted. 66 individuals aged 45-65 years were studied, divided into two
groups: experimental group (EG) - 32 and control group (CG) - 34. A two-
month combined kinesiotherapy program was conducted in individuals with
lumbar lumbar spine fracture included in the experimental group. An identical
kinesiotherapy program, which did not include targeted radiofrequency
therapy, was administered to individuals in the control group. In order to
establish the effectiveness of the methodology we applied, the tests in both
groups were performed before and after the kinesitherapy course.

Fourth stage: (October 2022 - January 2024) during this stage we did
statistical processing of all information from the conducted research, analysis
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of quantitative information, overall shaping of the dissertation, development
of reports and scientific articles.

Study contingent and characteristics contingent

The study contingent consisted of 66 individuals with CNSMSP in the
lumbar region, aged 45 to 65 years.

All patients completed an informed consent form to participate in the
present study. Individuals who did not meet the following criteria were not
included: willingness to actively participate, ability to communicate verbally
while participating in procedures and measurements, and acute conditions.
Eight patients declined to participate in the study for personal/health reasons,
which were naturally taken into account. Patients strictly and willingly
followed the KT program and actively participated in all therapeutic
procedures. Characteristics of study subjects with CNSMSP in the lumbar lobe

are presented in diagram 1.
Diagram 1
Characteristics of the examined persons with CNSMSP in lumbar lobe

A total of 66 individuals with CNSMSP in the lumbar lobe were
studied, 24 women and 42 men.

Out of the total number of persons with lumbar lobe CNSMSP
studied, the highest number were males aged 51-55 years and the lowest
number were males aged 61-65 years.
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Table 1

Distribution of complaints by statute of limitations

duration Under 3 3 - 6 months 6 months - 1 1 - 3 years TOTAL
months year
contingent 8 17 23 18 66

Acute cases of MSP in the lumbar lobe were not included in the study.
All individuals included in the study had a duration of complaints greater than
8 weeks and were classified as lumbar lobe MSP.

Sixty-six individuals with lumbar lobe CNSMSP were included in the
two-month kinesiotherapy course. All of them completed an informed consent
form to participate in the present study.

We divided the contingent into 2 groups: experimental group (EG) -
32 individuals with a mean age of 54.00 £+ 5.34 years and control group (CG)
- 34 individuals with a mean age of 53.35 + 5.47 years.

Before starting the KT classes, a thorough pathokinesiological
analysis was performed on all subjects in the experimental and control groups.
Functional tests to monitor and ascertain the effect of KT activities were
conducted immediately before the initiation of the treatments and after the last
treatment.

In the EG contingent, we applied an original Kkinesitherapy
methodology performed three times a week. In the CG contingent we applied
a standard kinesiotherapy program performed three times a week.

Individuals enrolled in CG and EG meet the following requirements:

- No surgical intervention regarding lumbar lobe pain;

- the patients must have a history of complaints of more than 8 weeks
and be classified as having lumbar spine CNSMSP;

- written informed consent.

To conduct our study, we formed two groups, an experimental group
(EG) and a control group (CG). The contingent included in the groups was
informed in advance about the conventional KT methodology that would be
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applied for 2 months and about the original specialized methodology we
developed. All participants signed an informed consent declaration.

The data of the study contingent were reflected in a specially
developed individual card. The measurements were performed as follows:
before the start of KT on the Ist day to establish the baseline status of the
indicators and on the last day after the 2nd month.

Methodological approaches to the diagnosis of CNSMSP in the
lumbar lobe

Theoretical analysis - this type of analysis was used in the literature
review, formulation of the hypothesis, aim, objectives, analysis of quantitative
information, generalizations and conclusions.

Functional study in persons with lumbar CNSMSP
Title

To ascertain the presence of CNSMSP in the lumbar lobe we prepared
and implemented a test battery including:

1. Medical history - gathering information about the patient's medical
history, symptoms, past and present illnesses, treatment, etc. History also
includes - name, age, anthropometric data (height, weight), routine motor
activities, etc.

2. Somatoscopy (view) - a method of examining and analyzing the
human body by observing and evaluating the physical characteristics of the
body. Examination includes analysis of the shape, size, structure and
movements of various parts of the body, as well as external features such as
skin colour, texture, musculature, foot conformation, etc. This method
provides useful information for assessing muscle symmetry, flexibility, body
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position, and for detecting deformities or imbalances in the body that may
cause pain or injury.

3. Palpation of the paravertebral and lumbar muscles - Palpation
is an important method of assessing muscle tone, sensitivity and symmetry, it
is used to assess muscles and potential problems. Palpation allows us to obtain
data on changes in local skin temperature in inflammatory or neoplastic
processes, turgor status, as well as data on edema, joint effusion and pain
points. We perform palpation with warm hands, from a painless to a painful
area, without causing severe pain to the examinations. We selected the starting
position (IP) of the patient to be in muscle relaxation. We performed palpation
with light and continuous movements of our fingers, palpating the
paravertebral and lumbar lobe muscles, applying varying levels of pressure to
explore muscle texture, tenderness, and possible pain.

Functional tests in persons with CNSMSP in the lumbar lobe

Diagnostic methods for manual assessment - we use established
tests in practice.

4 Psoas Sign - For diagnostic assessment of lumbar pain. Patient's IP is
supine with one leg elevated with knee extended. The anterior aspect
of the hip is suddenly pressed. Assessment - this sudden pressure on
the distal femur causes reflex contraction of the iliopsoas with traction
on the transverse processes of the lumbar spine. In the presence of
changes in the lumbar spine, patients report pain (spondylarthritis,
spondylitis or disc herniation) or in the sacroiliac joint (Buckup, 2008;
Mitova, 2022).
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Figure 1. Psoas Sign, (Buckup, 2008; Mitova, 2022).

2@ Laségue Straight Leg Drop Test - is a clinical test used to evaluate

=

problems in the lower spine, especially when sciatica or discopathy is
suspected. The test should be performed carefully and gently without
causing additional pain or discomfort to the patient. The patient's IP
is supine with straight legs, the therapist raises one leg until the patient
begins to experience discomfort, then the examiner releases the leg
from this position. Assessment - The sudden and unexpected
relaxation of the leg results in reflex contraction of the back and
buttock muscles. Patients report pain in the presence of lumbar spine
disorders (spondylarthritis, spondylitis or disc herniation) or
sacroiliac joint disorders (Buckup, 2008; Mitova, 2022).

Figure 2. Laségue Straight Leg Drop Test, (Buckup, 2008; Mitova, 2022).

Springing Test - we applied the test to localize functional
impairments in the lumbar spine. The patient's IP was supine, we
palpated the articular processes of the vertebrae with the index and
middle fingers, applying light springing pressure to the articular
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processes. Assessment - When joint function is intact, the articular
processes or laminae are elastic. Lack of or excessive resistance is a
sign of abnormal segmental mobility, in the first case, a blockage, and
in the second case, hypermobility (Buckup, 2008 Mitova, 2022).

Figure 3. Springing Test, (Buckup, 2008 Mitova, 2022).

2@ Supported Forward Bend Test (Belt Test) - the test is to differentiate
lumbar pain from iliosacral pain. The patient's IP is standing, we stand
behind the patient and ask them to bend forward until they feel
lumbosacral pain. The patient then returns to the IP. Again we ask the
patient to bend forward and support the patient's sacrum with our hip
and guide the movement by grasping both ilium. Assessment -
Forward bending requires normal function in the sacroiliac joint and
lumbosacral region as well as mobility in the individual segments of
the lumbar spine (Buckup, 2008 Mitova, 2022).
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Figure 4. Supported Forward Bend Test (Belt Test), (Buckup, 2008 Mitova, 2022).
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Visual-analog scale (VAS) for pain

The visual analogue scale (VAS) for pain was used in the study to
measure the intensity of pain experienced by the patient. It is a subjective
assessment method where the patient rates their own level of pain using a
visual representation of a scale. The VAS is a 10-cm horizontal line with 0 at
the beginning indicating "no pain" and 10 at the end indicating "intolerable
pain". The VAS is simple and easy for patients to use, allowing them to
express their individual pain assessment. It provides a quantitative assessment
of pain intensity.

A modified test to determine the degree of pain by the Merle O
method. Dobine

The test is administered to assess dynamic pain, or pain on movement.
It is used in trauma and musculoskeletal disorders, and the severity of pain is
determined in 6 grades with numbers from 0 to 5 (Kostadinov, 1989); we
modified the test for individuals with chronic nonspecific musculoskeletal
pain in the lumbar spine:

0 - no pain at rest during movement or at work;

1 - there is minimal pain that occurs with significant exertion and
resolves after rest;

2 - there is slight pain with normal motor activity, which subsides after
rest;

3 - there is moderate pain on movement, partially limiting motor
activity;

4 - there is moderate pain at rest and during movements, which does
not subside during the day;

5 - there is severe continuous pain that increases with movement and
does not subside during the day;

Kiel test to assess muscular strength and endurance of back,
abdominal and gluteal muscles.

Kiel Muscular Endurance Test - including three test movements to
investigate the strength endurance of the back, abdominal and gluteal muscles.
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The first test movement involves the study of - isometric endurance
of the abdominal musculature. The patient is in the starting position supine,
with the lower limbs extended, arms tucked in front of the chest. He lifts his
trunk to 45 degrees of flexion and holds in this position (static portion). The
kinesiotherapist fixes the lower limbs, not allowing flexion at the knee joints.
Flexion of the cervical lobe is not allowed.

The second test movement involves the study of - isometric
endurance of the back musculature. The patient is in the supine starting
position, with the upper trunk off the narrow side of the couch, arms behind
the occiput. The body is raised to a horizontal plane, then held in this position
(static part). The lower limbs are fixed by the kinesiotherapist to the couch.

The third test movement involves an examination of - isometric
endurance of the gluteal musculature. The patient's starting position is supine
and the lower limbs are off the couch. To have better support the patient should
grasp with hands on both sides of the couch. The lower limbs are raised to a
horizontal position and held in this position (static part). If the test cannot be
performed independently or if the static part of the test cannot be held for at
least 20 seconds, muscle weakness is present. Test results between 20 and 30
seconds are considered to indicate muscular weakness (cited in Debruner,
Hepp, 1999; Mitova, 2022).

Manual muscle testing (MMT) of the trunk muscles.

Manual Muscle Testing (MMT) of the trunk muscles - MMT is a
method of assessing muscle strength and involves applying manual resistance
to specific body segments while the patient performs a specific movement. For
the purpose of our study, we used trunk flexion testing - performed by m.
rectus abdominis and trunk extension - performed in the thoracic and lumbar
spine by m. errector spinae (m. iliocostalis, m. longissimis dorsi, m. spinalis),
m. mm. semispinales, multifidus, rotatores. We use a scale from 0 to 5 to
assess muscle strength.
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Schober test - a functional test to investigate the volume of
movement

Schober test - the test is used to determine the mobility of the lumbar
lobe of the SC. The patient assumes an IP stance and from L5 we measure 10
cm. in the cranial direction, then performs flexion in the lumbar lobe sliding
the hands along the front of the legs (forward and downward tilt). At full range
of motion, the distance between the two points increases by about 3.5 - 4 cm.
With limited mobility, the distance increases by 1 - 2 cm or does not change
with more serious pathology (Buckup, 2008; Mitova, 2022).

Figure 5. Functional test for volume of movement - Schober test (Mitova, 2022)

Roland-Morris questionnaire for low back pain and disability -
We used the Roland-Morris questionnaire to assess the symptoms and
functional ability of patients with musculoskeletal problems in the spine. The
questionnaire included a number of questions aimed at gathering information
about pain, functional ability and the impact of symptoms on the patient's daily
life.

The Quebec Back Pain and Disability Scale - is a standardized scale
that allows us to assess the impact of pain and disability on the daily activities
of patients with musculoskeletal problems in the GS. Each activity is scored
from 0 to 5. Patient selected one response option for each activity.
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AUTHOR'S METHODOLOGY OF KINESITHERAPY IN
MUSCULOSKELETAL DYSFUNCTIONS

Purpose, tasks and means of kinesitherapy

Purpose of the study: to maximize functional recovery in persons
with lumbar CNSMSP.

Tasks of the kinesitherapy program:

Reduction and elimination of pain symptoms;

Relaxation of muscles with increased tone and improved trophic;
Restoring mobility in the SC;

Building a strong muscular corset;

Achieving better functionality to perform activities of daily living
Improving general health and quality of life in persons with
lumbar CNSMSP.

AN

Means of kinesitherapy

1. Manual Soft Tissue Mobilization - we use various techniques and
applications to increase flexibility, mobility and functionality of muscles and
tendons. Techniques include massage and stretching. Manual Soft Tissue
Mobilisation is a gentle and delicate procedure that we use to relieve pain and
improve body movement.

2. Mobilising massage - here we involve the use of various massage
movements that we apply to the muscles and tendons to improve flexibility,
mobility and tissue functionality. We use a variety of techniques that apply
different pressures to the tissues to relieve pain, relax muscles and increase
circulation to the affected areas.

3. Direct soft tissue mobilization we apply direct pressure to the soft tissues
to improve volume and mobility.

4. Neuromuscular techniques (NMT) - we use

American version of NMT - skin fold technique (skin rolling), sliding rub,
compression techniques, static compression to deactivate TT, compression
with manipulation, friction techniques.
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5. Positional Release Techniques (PRT) - with this technique we aim to
stimulate the autoregulatory mechanisms to achieve spontaneous positive
changes. This is accomplished with metered manual pressure that we hold at
a given tissue in a specific position.

6. Myofascial Release Techniques (MFRT) - with these techniques we
stimulate tissue movements of the musculoskeletal system relating to changes
in muscle tone and fluid circulation throughout the body. With the help of
MFRT we aim to break the vicious circle formed in chronic MSDs "pain -
weakness of dynamic muscles - shortening of static muscles - pain"
(Kraijikova, 2011).

7. General developmental exercises - active exercises from different starting
positions.

8. Muscle relaxation exercises - stretching for the static muscles,
postisometric relaxation (PIR), breathing techniques and hypopressive
techniques, Y for mobilization, Y for strength endurance of the weak dynamic
muscles, static Y for stabilization of the pelvis, and to improve muscle
balance, coordination Y, motorization.

9. Targeted radiofrequency therapy (TECAR) applied in EG. Targeted
radiofrequency therapy (TECAR) is a minimally invasive procedure and an
innovative pain management modality that uses radiofrequency waves to
relieve pain and improve patients' functional status. TECAR is also used for
muscle spasms, painful points, myalgia, tendonitis, cervical pain and post-
traumatic edema. It is applied in combination of manual KT techniques in
combination with the device, directly on the site of pain. Endogenous
thermotherapy is based on the principle of capacitive and resistive energy
transfer (Capacitive - Resistive Diathermy) and works at the core of biological
tissues, activating the body's natural healing and anti-inflammatory
mechanisms. Through the application of TECAR therapy, the recovery and
rehabilitation period can be significantly reduced by stimulating the activation
of the body's natural healing processes. This is all made possible by the
application of radio-frequency current, causing a thermal reaction in the
tissues that stimulates the body's natural healing response with an immediate
anti-inflammatory and pain-relieving effect on muscles, tendons, cartilage or
bone ligaments. The device features Capacitive and Resistive methods of

applying electrical stimulation. Capacitive transference is for tissues with high
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water content (muscles), and Resistive transference is for tissues with high
resistance and low water content (bones, tendons, adipose tissues). Capacitive
electrical stimulation uses a high frequency current, this type of stimulation is
based on the principles of capacitance and is characterized by the creation of
an electric field between the electrodes that penetrates body tissues and results
in nerve and muscle stimulation. Capacitive stimulation is commonly used to
relieve pain, aid the healing process, and improve muscle tone and function.
Resistive electrical stimulation is used by applying a low frequency current
through the patient's body, this method is based on the principles of resistance
in the body tissues. Resistive stimulation is used to stimulate muscles, aid
muscle rehabilitation, improve circulation and reduce pain.

Characteristics of the applied conventional and experimental
methodology of kinesitherapy

In the present study we have applied two methods of kinesitherapy -
conventional and experimental.

The conventional methodology is based on researched literature and
traditional practice and is for the control group contingent. The experimental
methodology was specifically designed by us for the needs and purposes of
this study.

For the control group (CG) contingent, we incorporate manual soft
tissue mobilization, mobilization massage, direct soft tissue mobilization,
general developmental E - active exercises from different starting positions, E
for muscle relaxation - stretching for static muscles, PIR, breathing
techniques, E for mobilization, E for strength endurance of weak dynamic
muscles, static E for pelvic stabilization, and to improve muscle balance,
coordination E, motorization. The kinesiotherapeutic program in the CG group
was performed three times a week at the University Research Sports and
Recreation Center - Bachinovo.

We also developed a KT program for the CG individuals to perform
at home as the exercises are explained and demonstrated for proper
performance. All the Es are performed for two months, twice a week with a
duration of the procedure of 30 - 40 minutes in UNISVC "Bachinovo" and
twice independently at home. The exercises of the complex are periodically

adjusted according to the needs of each patient.
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In the experimental group, three times a week, we apply the
specialized kinesitherapy program developed by us in lumbar CNSMSP. The
treatments are carried out at the University Research Sports and Recreation
Centre - Bachinovo, Blagoevgrad.

The specialized kinesiotherapy program for CNSMSP in the lumbar
region includes manual soft tissue mobilization, mobilization massage, direct
soft tissue mobilization, NMT - skin fold technique, sliding rub, compression
techniques, static compression for TT deactivation, compression with
manipulation, friction techniques, PRT, MFRT, General developmental E’s -
active exercises from different starting positions, E’s for muscle relaxation -
stretching for static muscles, PIR, breathing techniques and hypopressive
techniques, E’s for mobilization, E’s for strength endurance of weak dynamic
muscles, static E’s for pelvic stabilization as well as to improve muscle
balance, coordination E’s, motorization. Additionally, we included targeted
radiofrequency therapy (TECAR) in the EG contingent. It was administered
for two months, three times a week.

To maximize the effect of the application of the specialized KT
program, treatments were 50-60 minutes in duration over a two-month period.
During the KT procedure we monitor for any objective and subjective
sensations on the part of the patient such as the onset of severe pain,
discomfort and fatigue.

Periods and methodological guidelines in the conventional and
experimental model

The goal of the KT program is to help the patient return to normal
function, improve his quality of life, and allow him to recover to his maximum
functionality as quickly and efficiently as possible.

The first period of the kinesiotherapy methodology is characterized
by the patient being educated, informed about the importance of performing
all the tools accurately in the first period of kinesiotherapy. Also in this period,
the important thing for us is to provide support and motivation to continue the
therapy, emphasizing the importance of cooperation and consistency in the
implementation of the program. The KT program is adapted according to each
patient's individual needs, specific goals and abilities.

Preparatory period of 1 week - it is an important part of the KT

program, which precedes the active phase of treatment and aims to prepare the
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patient for the successful passage through therapy. During this period, an
assessment is made and based on this, a customized rehabilitation program is
developed to meet the patient's specific needs and goals. During this period,
the patient learns about the KT program, its goals and expectations, receives
necessary information about the therapeutic techniques and exercises that will
be used during treatment, and the importance of cooperation and commitment
to the program. In the preparatory period, we give special physical exercises
to prepare the muscles, joints and other soft tissues of the body for the more
intensive phases of rehabilitation. Included are stretching exercises, general
strengthening exercises, balance and coordination exercises and more.

Basic (training) period of 6 weeks. This is the stage of the KT
program where we focus on active exercise performance aimed at restoring
functionality and improving the physical condition of CG and EG individuals.
Different types of training activities are included depending on specific needs
and goals.

Active participation in the various physical activities and therapies is
important; exercises to strengthen muscles, improve flexibility, train balance
and coordination, and more are included. The goal is to stimulate the recovery
process, gradually increasing the intensity to elicit an adaptive response from
the muscles, joints and other tissues of the body. The workload is generally
characterized by greater density through the application of special corrective
exercises, ensuring accurate and correct execution. In this period we also
include the performance of functional exercises from the patient's daily
activities and movements. Regular monitoring and evaluation of the patient's
progress toward achieving the program goals continues throughout the period.

Transition period of 1 week - The transition period involves a
gradual return of the patient to his/her usual daily activities and is
characterized by strong support and motivation from the team. Support is
essential for the patient's recovery and motivation.

Specialized Kkinesiotherapy program at EG
1 IP lying, manual soft tissue mobilization - application of superficial
combined stroking, gentle rubbing. Tempo slow in the direction of lymph
flow, 8 - 10 times.
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2 IP lying, mobilizing massage. Tempo slow, 3 - 4 min.

3 IP lying, NMT apply - skin fold technique, sliding rub, compression
techniques (flat and pinch). Static compression to deactivate TT, Manipulation
compression, Friction techniques. Perform on the back in longitudinal and
transverse directions. We increase compression force according to resistance
of underlying tissues. We perform the flat compression with the whole palm,
which we move without detaching from the underlying skin surface, and thus
assess the limitations in fascia mobility, 5 - 8 min.

4 IP lateral recumbency, direct soft tissue mobilization. We use
paravertebral muscle stretching massage, performing it from the IP side lying
on the untreated side with lower limbs flexed, 1 - 2 min.

5 IP side lying, massage with pelvic elevation. During the performance,
we assist the patient's movement by rhythmically pressing with the trunk on
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his pelvis and withdrawing the crista iliaca (caudally) with the nearby hand,
M. quadratus lumborum is rubbed as the arm moves without pressure up and
in towards the spine, 1 - 2 min.
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6 IP supine lying, PRT - Strain Counterstrain and MFRT. Performed on
the back in longitudinal and transverse directions. We increase the force of the
push according to the resistance of the underlying tissues, 5 - 6 min.

7 IP supine lying, GDE - static exercises to stabilize the pelvis and
improve muscle balance Slow pace, breathing is normal, general impact on
the body. When performing to smooth cervical and lumbar lordosis. Head to
be pulled back, 7 - 8 min.

8 IP supine lying, with knees bent and feet placed on the floor. Lift
pelvis and tighten abdominal and gluteal muscles. Hold for 10 -15 sec, and
return to IP. Tempo slow, breathing is normal, 5-10 times.

s
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9 IP knee support. Exercise "Cat back". Slowly arch the spine as if
pulling the abdomen up towards the ceiling while the head is lowered down.
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Then slowly the back and abdomen "sag toward the floor" while the head is
lifted up. Return to IP. Tempo slow, breathing normal, 5-10 times.

e

10 IP supine lying. Lower back flexibility exercise, patient with knees
bent and feet flat on the floor. Tightens the abdominal muscles so that the
lower back is pulled up, away from the floor. Hold for five seconds and then
relax. Return to IP by pulling your belly button towards the floor. Hold for
five seconds and then release. Tempo slow, breathing normal, 5-10 times.

e

11 IP standing, with legs slightly apart at shoulder level. Stretching for
back, slowly bending forward, arching back up toward ceiling while lowering
shoulders down, and extending toes toward floor. Return to IP. Pace slow,
breathing normally, 5 to 10 times.

12 IP lying. Upward-Facing Dog Exercise - Place hands on floor next to
chest, flexed at elbow joint. Inhale deeply and slide forward. Exhale slowly
for three to five seconds, pressing the hands into the floor and straightening
the arms, lifting the head, neck and back up. Inhale and return to IP. Pace slow,
breathing normally, 5 times.

13 IP knee support. Dive Exercise - Sit back on heels without lifting
palms from where they originally were. Directing with the head to pass
between the hands, trying to be closer to the floor. Pace slow, breathing
normally, 10 to 12 times.

R 5

o
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14 IP lying, with knees bent and feet flat on the floor. Knee to chest
stretch - using both hands, the patient bends one knee and presses it against
his chest (B). He tightens the abdominal muscles and presses the SC to the
floor. Hold for five seconds, then return to IP and repeat with the other leg (C).
Return to IP. Then repeat with both legs simultaneously (D). Tempo slow,
breathing normal, 3-4 times for each position.

15 IP lying, side lying, sitting - PIR of the shortened static muscles,
mobilization of the sacroiliac joint and the spine (m. erector spinae lumbalis,
m. piriformis, m. quadratus lumborum, mm. adductors femoris, m. rectus
femoris, mm. ischiocruralis). For the thoracic spine, lumbar mobilization by
rotation, manipulative massage for the thoracolumbar junction by extension,
combined with rotation and spring mobilization for the thoracic spine, 10-15
min.

16 IP vis - stretching exercises for the static muscles. Tempo slow,
breathing normal, general impact on the body, 1-2 min.

17 IP supine lying, with knees bent and feet flat on the floor. Rotational
stretch of the lower back - keep the shoulders tight and slowly rotate the bent
(flexed to 90 degrees) knees to one side. Hold for 5 - 10 seconds. Slowly return
to IP. Repeat the same movement on the other side. Then return to IP. Tempo
slow, breathing normal, 2 - 3 times for each side.
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18 IP sitting on a chair without arms or on a stool. Rotational stretching

of the lower back in sitting position. Cross right leg over left leg. Supporting
the left elbow on the outside of the right knee, rotate and stretch laterally. Hold
for 10 seconds. Return to IP and repeat on opposite side. Tempo slow,
breathing normal, 5 times for each side.

19 IP sitting on a chair or stool, with both feet flat on the floor and
extended in front of the body. Modified seated side straddle - Feet should be
far enough apart so that the legs form a "V" shape. Flex the left leg by
performing a dorsal flexion of the left foot to touch the right knee, and let the
left knee drop away from the body. While keeping the back straight, the hips
are flexed, the arm is extended forward toward the toes of the right foot. Then
slowly curl the SC, bringing the hands to the right ankle or shin as the head is
lowered as close to the right knee as possible. Hold in this position for 30
seconds, then return to IP. Opposite. Tempo slow, breathing normal, 5-6 times.

20 IP sitting on a chair with legs bent at 90 degrees at the knee and
shoulder width apart. ~ Rotation of log to seated position - Slowly rotate to
the right (as far as comfortable to move), then return to IP. Repeat on the left
side and return to IP. The back should not rest against the back of the chair.
Arms are crossed in front of the chest. The hips are kept facing forward at all
times. Tempo slow, breathing is normal, 10 times for each side.

21 IP supine lying, on a large exercise ball, lumbosacral mobilization
exercises. Tempo slow, breathing normal, total body impact, 8-10 min.
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22 IP standing - motorization. Tempo slow, breathing is normal, 5-8 min.

!

23 IP standing, with legs slightly spread and knees slightly bent. Arms
should be crossed in front of the chest. Rotation of log in standing position -

Keep hips facing forward at all times. Slowly rotate to the right (as far as
comfortable to move), then return to IP. Repeat the same movement on the
other side. Tempo slow, breathing normal, 10 times for each side.

24 IP contracted supine lying - strength endurance exercise for weakened
dynamic muscles. Tempo slow, breathing normal, 8-10 min.

25 IP lying down with forearms resting on floor and elbows in line with
shoulders. Contract abdominal and gluteal muscles. Hips and both knees are
lifted off the floor. Hold this position for 10-30 seconds without allowing the
pelvis to sag towards the floor. Return to IP. Pace slow, breathing normally,

-

26 IP side lying, with the right leg slightly bent and the left leg straight
and planted on the floor. The right arm should be directly under the right
shoulder, with the forearm extended forward. Tightening the abdominal
muscles, the right thigh is lifted off the floor. The right knee is then lifted off
the floor to straighten the right leg and stack the feet on top of each other.
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While keeping the body upright, hold the position for 10-30 seconds. Slowly
return to IP and repeat on the other side. Pace slow, breathing normally, 5-6
times.

27 IP standing, knee support - coordination exercises. Tempo slow,
breathing is normal, general impact on body. When performing to smooth the
cervical and lumbar lordosis. Head to be pulled back, 8-10 min.

28 IP knee support with shoulders just above hands and hips above knees.
Contract abdominals, right arm straight out in front of body, left leg back.
Opposite. Hold the position for 5 seconds. Pace slow, breathing normal, 5

times for each side.

b

Before conducting the specialized KT program, we ensure that the
following requirements are met:

1. The patient's IP must be in a relaxed/relaxed state for his/her muscles.
A pillow (folded blanket, roller, etc.) is placed under the stomach for the same
purpose. The legs should be elevated at a 45° angle, which contributes to the
relaxation of the body and especially the lumbosacral region. The arms are
stretched down the length of the torso.

2. Provide the patient with a position in which he/she can be, without
applying special effort, throughout the KT procedure.

3. Not to change the patient's position without special need.

4. To create the necessary working conditions.

5. To align the physiological curvature of the GS with the help of a
cushion, if necessary, when applying manual procedures to the back.

At the beginning of the treatments, we start with manual soft tissue
mobilization, applying techniques of stroking and rubbing to prepare the
muscle for the next therapeutic methods. We begin the treatment with
superficial combined stroking (8-10 times) in the direction of the lymph flow,
then gentle rubbing (8-10 times). These techniques are aimed at diagnosing
muscle spasms, and to improve blood circulation and lymph edema in the
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affected areas. By applying soft and precise manual mobilisation we aim to
release tight muscles, which is the basis for more effective therapeutic
interventions.

We apply mobilising massage by incorporating various massage
techniques that we apply to the muscles and tendons to improve flexibility,
mobility and tissue functionality. We apply different pressures on the tissues
to relieve pain, relax muscles and increase blood circulation in the affected
areas (Deleva, 2016).

From NMT we apply the American version of NMT - skin fold
technique, sliding rub, compression techniques, static compression to
deactivate the TT, compression with manipulation, friction techniques.

Skin fold technique we perform on the back in longitudinal and transverse
direction. We grasp the skinfold and roll it between the thumbs and fingers,
aiming not to drop it. We also apply an arc curve to the skin fold, with these
techniques we achieve rapid hyperemia and good skin mobility.

We perform the skin fold technique on the back in the longitudinal and
transverse direction. We cover the skin fold and roll it between the thumbs and
fingers, trying not to drop it. We also apply an arc curve to the skin fold, with
these techniques we achieve rapid hyperemia and good skin mobility.

We use the sliding rub to warm the fascia and increase the saturation of
the tissues with nutrients and oxygen. During the performance of this
technique, we detect seals and tender points that are strictly individual to each
patient. By repeatedly performing the glide on them, we reduce their size and
firmness. In order to protect the tissues from trauma, after repeatedly gliding
over a certain area, we treat another spot and then perform gliding over the
previous one again. During the execution of the grip, our hand is with slightly
spread fingers, which are "leading" and take the weight of the pressure. The
thumbs are side by side, the wrist remains stable and moves as one with the
forearm. We increase the force of the pressure according to the resistance of
the underlying tissues.

Compression techniques - we perform flat compression i.e. pressing the
soft tissues against the bone or underlying muscle and pinch compression -
lifting and squishing between the fingers and thumb. We perform flat
compression with the whole palm, which we move without detaching from the

underlying skin surface, and thus assess the limitations in fascia mobility.
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With increased pressure, we also feel the changes present in the tone of the
underlying muscles.

Static compression for deactivation of the TT - with the application of this
technique we aim to release the pressure in the TT, through prolonged
compression.

Compression with manipulation we perform lifting the tissues followed
by curling them between the fingers and thumb, this contributes to the
separation of the fibers and increase blood flow.

Friction techniques - we perform this technique at sites with changes in

myofascial tissue. The direction is perpendicular or in the direction of the
muscle fiber.
Following these techniques, we apply direct soft tissue mobilization or apply
direct pressure to the soft tissues to improve volume and mobility. We use
paravertebral muscle stretch massage, performing it from the IP side lying on
the untreated side with the lower limbs flexed. With the fingers of both hands
we stretch the paravertebral musculature using short massage lines from
medial to lateral.

“- e ::._

Figure 6. Passive stretching of the paravertebral musculature

We also apply a massage with pelvic elevation and during its
performance the patient is in IP lateral recumbency on the untreated side, with
the legs flexed at the knee and hip joints. During performance, we assist the
patient's movement by rhythmically pressing with the trunk on his pelvis and
withdrawing the crista iliaca (caudally) with the proximally positioned hand,
M. quadratus lumborum is rubbed as the arm moves without pressure up and
in towards the spine.

Positional Release Techniques (PRT) - with this technique we aim to
stimulate the autoregulatory mechanisms to achieve spontaneous positive
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changes. This is accomplished with metered manual pressure that we hold at
a given tissue in a specific position.

Figure 7. Spiral rubbing with the fingers combined with pelvic depression.

In our specialized program we also apply the technique and manual
traction developed by Lawrence Jones in 1955 - PRT - Strain Counterstrain.
It is also called the "positional release technique", and is particularly effective
in treating chronic conditions such as fibromyalgia, osteoarthritis, headaches,
chronic muscle spasms and other orthopedic conditions. The technique is
gentle, painless and effective, and is used on children and the elderly. Manual
traction is a technique designed to reduce pressure on the affected spinal discs
that are causing pain. The traction applied is a manual "stretching" of the SC
which reduces the pressure on the discs and therefore reduces the patient's
pain.

.
-

Figure 8. Manual "stretching”

We apply MFRT to stimulate tissue movements of the MCA relating
to changes in muscle tone and fluid circulation in the body. With the help of
MFTO we aim to break the vicious circle "pain - weakness of dynamic
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muscles - shortening of static muscles - pain" formed in chronic MSDs
(Kraijikova, 2011).

The general development exercises we use are to improve general
fitness, flexibility, strength, endurance and body coordination.

We apply active exercises from different starting positions, requiring
active participation of the muscles and cardiovascular system of the body.
They are used to maintain healthy physical fitness, improve physical
endurance, strength, flexibility, balance and coordination.

E for muscle relaxation - stretching for static muscles, muscle
relaxation and stretching are important components of our program to help
maintain muscle flexibility, prevent injury and improve range of motion of the
body. Stretching for static muscles is a technique used to unload and relax
muscles after intense exercise or to improve flexibility in muscles that are
prone to stagnation or strain. PIR - we apply PIR to reduce tension and spasm
in muscles. We apply this technique after isometric E’s where the muscles
tighten without changing their length. PIR is a relaxing and pain relieving
technique based on proprioceptive reflex action. It achieves a step-like
unblocking as the muscles are relaxed reflexively rather than just stretched
passively. In order to properly perform PIR we place the patient in a
comfortable position where they can relax and perform deep breathing. This
was applied in IP supine with legs flexed. To achieve the set goal of our
methodology, we apply breathing techniques, E for mobilization, E for
strength endurance of weak dynamic muscles, static E for pelvic stabilization,
and to improve muscle balance, coordination E, and motorization.
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Additionally, we included targeted radiofrequency therapy (TECAR).

TECAR therapy (Fig. 9) is an endogenous thermotherapy used to

§
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Figure 9. Procedure with Tekar

generate heat to superficial and deep tissues. Endogenous therapy is defined
as a treatment that is not localized to the outermost layer of the dermis, but
rather to the deeper layers. It is because of this property that Tecar therapy is
able to positively affect blood flow by promoting the elimination of catabolites
and increasing specific peripheral vasodilation. The Tecar treatment creates
endogenous heat by using induced electrical currents via 448 kHz
capacitive/resistive monopolar radiofrequency, which generates deep tissue
heating. The therapy provides two different treatment modes: capacitive
(CAP) and resistive (RES) (Szabo et al., 2022).

These modes are usually supplied with various electrodes made of
medical grade stainless steel. According to the makers of Tecar, the two
treatment modes elicit different tissue responses depending on the resistance
(impedance) of the tissue being treated. When the active electrode is equipped
with an insulating ceramic layer acting as a dielectric medium (CAP) and the
energy transfer generates only heat in the superficial tissue layers, with
selective action on soft tissues with low impedance (water-rich), for example
adipose tissue, muscle, cartilage and lymphatic system (Rodrigugz-Sanz et al.,
2020; Marco et al., 2022). If the active electrode does not have an insulating
layer, (RES) RF energy flows directly through the body in the direction of the
inactive electrode, generating heat in the deeper more resistant (low water
content) tissue layers such as bone, facial muscle, capsules and tendons.
Research conducted to date has shown positive results and beneficial effects

42



of Tecar therapy in many musculoskeletal conditions, including after ACL
reconstruction (Rodriguez - Sanz et al., 2020).

The effect of Tecar therapy has been described in the literature over
the past two decades. However, studies on the clinical effect in more common
injuries and musculoskeletal dysfunctions are few. Some studies suggest that
Teckar treatment is an excellent therapy that can be incorporated into a
rehabilitation program or used alone (Marco, et al., 2022). Other studies have
shown that Tecar therapy significantly improves endurance, physical function
and musculoskeletal pain and that this type of therapy can reduce stiffness and
functional limitations (Marco et al., 2022). The device used in the EG was the
"GIMA CR - 200", I-TECH and was funded by the project "Study of the effect
of targeted radiofrequency therapy in musculoskeletal dysfunctions and sports
injuries" - KP-06-PM-53/1 to the research fund.

Methodology of TECAR administration in patients with chronic
nonspecific lumbar pain:

The machine for TECAR therapy "GIMA - CR 200" was used. The
duration of the TEKAR procedure is 25-30 minutes, of which - 15 minutes
resistive and 10-15 minutes capacitive mode - according to the protocol
program - "Low back pain".

P Resistive mode - Non-insulated electrode (movable) and return plate
(fixed). Indicated specifically for tissues with greater resistance
(bones, joints, tendons, ligaments, cartilage). Advantages: high level
of diathermy; chronic diseases with fibrosis and degeneration.

» Capacitive mode - Electrode coated with ceramic material
(removable) and return plate (fixed). Indicated specifically for soft
tissue (muscle mass and lymphatic/vascular system). Advantages:
specific intervention: easy control of the treated area.

Frequency: the most used frequencies are around 500 KHz. Lower
frequencies (up to 300 KHz) are effective for deep treatment. Higher
frequencies, up to 1000 KHz, are used for the most superficial treatment.

Another important parameter in setting up the procedure is the signal
pulsation (duty cycle), which expresses the relationship between the emission
time and the pause time.
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The pulse mode in Tekar Therapy is useful to manage the thermal gradient
(ATERMIA), which will be progressive in pathologies from acute to chronic.

The device is equipped with 2 active electrodes for the two modes and a
fixed (fixed) plate respectively:

P The active electrode, which is equipped with an insulating ceramic
layer, acts as a dielectric medium (CAP) - the energy transfer
generates only heat in the superficial tissue layers, with selective
action on soft tissues with low impedance (rich in water) such as
adipose tissue, muscle, cartilage and lymphatic system.

P The active electrode without insulating layer, (RES) in which RF
energy passes directly through the body in the direction of the inactive
clectrode, generating heat in deeper more resistant (low water
content) tissue layers such as bones, facial muscles, capsules and
tendons.

The initial position of the patient: lying face down, the fixed electrode is
placed in the abdominal area to ensure the best possible geometry for the flow
of the electric current between the active electrode with which the lumbar
spine is treated and the fixed return plate.

TECAR therapy can be applied in two ways:

e Application integrated with massage/manual therapy

e Application integrated with therapeutic exercises

In the basic application, once we place the plate, we move the electrode
over the area to be treated to create energy homogeneity in the target area. In
the application integrated with massage therapy, we apply TECAR
simultaneously with manual soft tissue mobilization to have better
effectiveness, particularly on muscle tissue. Applying TECAR therapy with
massage therapy allows us to continuously feel what the muscle tensions are
and act more intensely where needed.

Conductive cream: conductive cream is an essential element for the
correct and effective application of TECAR therapy; its composition is
designed to guarantee excellent electrical conductivity, to maintain the correct
density during the therapy, limiting excessive absorption by the body,
softening the skin without greasing. The Conductive Cream used is a brand
"You Tecar" - Conductive Cream for Capacitive-Resistive treatment" -
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certified (CE) and specially developed for use with TECAR. We place the
cream both on the fixed plate and in the treated area with the active electrode.
We perform slow massage movements in the lumbar spine, paying special
attention to the soft tissues where we have previously identified a problem
(pain, stiffness, increased muscle tone, etc.).

RESULTS AND DISCUSSION

Results and discussion of research in the treatment of
musculoskeletal dysfunctions

The study population consisted of 66 individuals with lumbar lobe
CNSMSP, aged 45 to 65 years.

Acute cases of lumbar lobe CNSMSP were not included in the present
study. All individuals had a duration of complaints greater than 8 weeks.

Sixty-six individuals with lumbar lobe CNSMSP were included in the
two-month kinesiotherapy course. All individuals completed an informed
consent form to participate in the present study.

Table 2
Distribution of complaints by statute of limitations
duration Under 3-6 6 1-3 TOTAL
3 months | months years
months - 1year
contingent 8 17 23 18 66

Results and discussion of the Visual Analog Scale (VAS) for pain

Mean VAS scores of EGs and CGs before and after implementation of a specialized CT pg;s;:
EG CcG

Start End Start End
}_{ 8.156 1.313 8.529 3.824
St. Deviation 0.808 0.693 0.507 0.904
X max. 9.00 3.00 9.00 5.00
X min. 6.00 0.0 8.00 2.00
Std. Error 0.143 0.123 0.087 0.155
V% 9.9 52.78 5.94 23.63
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The mean pain score reported by the Visual Analogue Scale in the EG
patients was ‘& = 8.156 + 0.808 mm and in the CG patients =28.529+0.507
mm. After the end of the therapeutic course, the mean pain score in the EG
patients was reduced to M= 1313 £ 0693 mm, whereas it remained

significantly higher in the CG patients with a mean of #% = 3.824 + 0.904 mm.

A comparative analysis of the data obtained before and after the
application of specialized KT methodology was performed. Mann Whitney
p<0.001 *** was used (at the end of the study - to compare two groups of
independent samples - baseline data obtained in the EG patients and baseline
data obtained in the CG patients were compared with the values obtained after
application of specialized kinesiotherapy methodology in the EG patients and
those obtained in the CG patients).

Chart 1.
Dynamics of the results obtained by the SAC for the patients of EG and CG before and after the
application of specialized KT methodology.
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No statistical differences were reported at baseline, making the groups
homogeneous and comparable. However, statistically significant differences
were reported in favour of the EG patients at the end of the treatment course,
demonstrating a more significant reduction in pain symptomatology in
patients in this study group.

Intra-group analysis was also performed, comparing the data obtained
at baseline and end of the EG patients and baseline and end of the CG patients
(Wilcoxon Matched Pair Test - comparison of two groups of dependent
samples). There was a statistically significant reduction in pain on the VAS in
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patients from both study groups, but the improvement was more significant at
the end of the treatment course in the EG patients (Wilcoxon test p<0.005,
p=0.0001).

Despite advances in assessment and treatment methods in recent
years, chronic lumbar pain remains a significant challenge for both researchers
and healthcare professionals (Viaeyen et al., 2018). Lumbar pain affects
individuals of all ages (Mitova, Mitova, & Gramatikova, 2016) and is one of
the leading causes of disability worldwide up to 84% (Beghari et al., 2017).
The results in the present study show a rapid positive effect on pain symptoms
in patients with EG. Pain significantly decreased, and this in turn led to
improved range of motion and spinal functionality (Mitova et al.,2020). We
believe that this is due to the analgesic and anti-inflammatory effect of
TECAR therapy in combination with a specialized kinesiotherapy program
(Bordoni et al., 2017).

The use of TECAR in combination with a specific exercise program
results in a positive effect on the symptoms of patients with non-specific low
back pain. TECAR therapy allows painless, yet deep warming of the tissues
that are directly affected. This in turn makes it much more effective as a
restorative procedure. Manual soft tissue mobilization with its deep impact
increases the hyperemia and trophically treated structures, which aids
anesthesia by removing metabolic products. On the other hand, it induces
reflex and reduces regional nociception (Bourne et al., 2020).

Based on the results obtained in our study, we observed a rapid
reduction in pain symptoms. In addition, data from the VAS pain scale showed
that pain was reduced to a greater extent in patients treated with TECAR
therapy. The results showed statistically significant differences between
patients with EG (comparison before and after treatment - Wilcoxon match
pairs test). On the other hand, the post-treatment outcomes of the EG patients
were compared with the CG and were also better for the EG participants
(Mann-Whitney test).

The first processes that occur in the human body as a normal
physiological and protective response after trauma is the increase of interstitial
fluid, rich in specialized cells that play an important role in the healing of
damaged structures (Marco et al., 2022). TECAR therapy has been shown to

assist this process by increasing blood supply to the area and enhancing the
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proliferative phase (Rodriguez-Sanz et al., 2020). This was also confirmed in
the patients of our study. Pain was significantly reduced in patients treated
with TECAR compared to CG patients to whom it was not administered. The
capacitative mode of therapy allows treatment of patients even in the most
acute phase of rehabilitation, as it has a strong draining effect and does not
cause deep heating of structures.

The reduction of pain and the acceleration of the healing physiological
processes lead to the possibility of an earlier mobilisation of the affected spine.
Pain intensity was reduced from high to moderate and low level (VAS) with
statistically significant differences compared to pre-treatment (p=0.0001).

Multiple clinical studies have demonstrated the positive effect of
TECAR therapy on pain. The mechanisms for achieving analgesia in
physiotherapy are known and proven. In manual therapy, this effect is
achieved by direct mechanical stimuli to the sensory receptors, which block
the information coming from the nociceptors and enhance local blood
circulation. In this type of therapy, heat is also produced, but it is limited only
to the most superficial layers. In a study by Kasimis et al. (2023) and our
previous studies reported that the high frequency current emitted from a
TECAR device produces an intense thermal effect on different tissue levels
(muscles, tendons, cartilage, joints and bones) (Kasimis et al., 2023).

In all of them, the generation of this deep heat by radiofrequency
radiation has been shown to significantly increase cellular metabolism and
provide an intense analgesic and healing effect, an action that leads to a
reduction in recovery time (Kasimis et al., 2023; Avramova et al., 2023;
Georgieva et al., 2023). The results obtained regarding pain before and after
therapy prove that it significantly decreases.

Results and discussion of the Modified Merle's O Dobine test for
pain severity.

The mean pain score reported on the Merle Dobine Pain Scale was =
4.313 £ 0.693 in EG patients and = 4.265 £ 0.751 in CG patients.
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Table 4.

Mean Merle Dobine pain scale scores in the EG and CG patients before and after administration of a
specialized KT program.

Start

3 4313

St. Deviation 0.693
X max. 5.00
X min. 3.00
Std. Error 0.122
V% 16.06

EG

End
1.250
0.718
2.00
0.0
0.127
57.47

Start
4.265
0.751
5.00
3.00
0.129
17.61

CcG

End

1.706
0.579
3.00

1.00
0.099
33.94

After the end of the therapeutic course, the mean pain score of the EG

patients decreased to H=1250 + 0.718, while the CG patients remained

higher with a value of & = 1.706 + 0.579.

Chart 2.

Dynamics of the results obtained from the Merle Dobine pain scale in the patients of EG and CG before
and after the application of specialized KT methodology.
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A comparative analysis of the data obtained before and after the
application of a specialized KT methodology was performed. Mann Whitney
p<0.001 *** was used (at the end of the study - to compare two groups of
independent samples - baseline data obtained in the EG patients were
compared with baseline data obtained in the CG patients, and data obtained at
the end of the treatment course in the EG patients were compared with data
obtained at the end in the CG patients). There were no significant differences
in baseline data, making the groups homogeneous and suitable for
comparison. However, statistically significant differences in favour of the EG
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patients were reported after application of a specialised kinesiotherapy
technique.

Additionally, within-group analysis was applied by comparing the
data obtained at baseline and endpoint of the EG patients and the baseline and
endpoint data of the CG patients (Wilcoxon Matched Pair Test to compare
dependent samples). There was a statistically significant reduction in pain on
both Merle Dobine scales in patients from both study groups, but the
improvement was greater at the end of the treatment course in the EG patients
(Wilcoxon test p<0.005. p=0.0001).

Lumbosacral pain is a leading cause of disability worldwide. It affects
a significant number of people and has a large burden on the health economy
(Stoyanov et al, 2020). A comprehensive and appropriate treatment approach
is essential for a favourable outcome of this condition and to reduce the risk
of recurrence. In the present study, we combined some specialized manual
techniques with TECAR therapy to reduce pain and increase mobility and
functionality of the lumbosacral spine. The dynamics of pain and mobility of
the lumbar region were investigated. Regarding pain, the results showed its
significant reduction in the EG patients. According to us and other authors,
the rapid reduction of pain is due to the application of capacitive and resistive
electrical transfer (Bretelle et al., 2020; De-Sousa et al., 2022).

Pain is reduced after the first procedures, which allows easier and
painless application of manual techniques. In addition to the analgesic effect,
the therapy also increases soft tissue elasticity (Valentini et al., 2021). This in
turn provides additional mobility to the treated area. Based on the CG results,
pain is also reduced, but the effect is much more short-lived. Pain in the lumbar
region often manifests as a consequence of an established musculo-articular
imbalance of structures. In response to the resulting instability and pain in the
area, the structures increase their tension to stabilize and protect the area. This
reduces the range of motion and function of the lumbar spine. Manual therapy
restores joint mobility and soft tissue elasticity..

As in our study, Szabo et al. (2020) reported improvements according
to the pain measurement scale after treatment with TECAR therapy compared
to the beginning of treatment. Following the studies analyzed in the literature,
the results show the beneficial effects of capacitative and resistive electrical

transfer therapy in many musculoskeletal disorders. Similar to our study,
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Szabo et al. (2020) demonstrated that TECAR therapy is an excellent adjuvant
therapy and can be incorporated into a rehabilitation program or used in
isolation (Szabo et al., 2020).

Results and discussion of a strength endurance study of
abdominal, back, gluteal muscles

Table 5.
Mean values of Keel's abdominal muscle strength test of EG and KG before and after administration of
specialized KT program..
EG CcG
Start End Start End
3 17.59 32.97 17.65 25.65
St. Deviation 2.815 4.687 3.113 3.923
X max. 23.00 38.00 24.00 34.00
X min. 9.000 23.00 12.00 21.00
Std. Error 0.497 0.828 0.534 0.672
V% 16.00 14.22 17.64 15.29

The mean grade for abdominal muscle strength reported by Kuehl's

test in the EG patients was ¥ =17.59 + 2.815 sec and in the CG patients =&
=17.65 £ 3.113 sec. After the end of the therapeutic course, the mean

abdominal muscle strength in the EG patients increased to #h=32.97 + 4.687
sec, whereas in the CG patients it was % =25.65 + 3.923 sec.
Figure 3.

Dynamics of the results obtained from the Keel test for abdominal muscle strength in the patients of EG
and CG before and after application of specialized KT methodology.
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When comparing the data obtained at the beginning of the study,
before the application of the therapeutic methodology, the results of the two
groups had very similar values, making them homogeneous and allowing
comparison of the data obtained in the two study groups after the application
of the specialized methodology

When comparing the mean values obtained from Kiel's abdominal
muscle strength test, statistically significant differences were reported in favor
of the EG patients at the end of the therapeutic course at p<0.001 *** (Mann
Whitney test).

In the analysis of the patient results obtained before and after the
therapeutic course, statistically significant differences were also reported
(Wilcoxon Matched Pair Test for comparison of dependent samples, at
p<0.005, p=0.001) for both EG and CG patients, but the results were
significantly better for EG patients.

The mean grade for back muscle strength reported by Kuehl's test for
the EG patients was =11.06 & 2.552 sec and for the CG patients =15.85 +2.062
sec.

Table 6.
Mean values of Kiel's back muscle strength test of EG and KG before and after administration of
specialized KT program.
EG CcG
Start End Start End
}_{ 11.06 25.53 15.85 24.00
St. Deviation 2.552 5.442 2.062 2.486
X max. 16.00 33.00 21.00 28.00
X min. 7.00 12.00 12.00 18.00
Std. Error 0.451 0.962 0.354 0.426
V% 23.07 21.31 13.00 10.36

After the end of the therapeutic course, the mean back muscle strength

increased to % =25.53 + 5.442 s in the EG patients, whereas it was #=24.00
+ 2.486 s in the CG patients.
Regarding the dynamics of the results reported by the Kiel test for

back muscle strength, no statistically significant differences were reported
between the data obtained after the therapeutic course of the EG and CG
patients (Mann Whitney test p=0.075). However, when analyzing the data
obtained, heterogeneity of values was observed at the beginning of the study.
This makes the groups too heterogeneous and unsuitable for comparison also
at the end of the therapeutic course, and is a probable reason for not reporting
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statistically significant differences when comparing the data obtained after
application of a specialized methodology in patients from both study groups.

Figure 4.

Dynamics of the results obtained from the Kiel test of back muscle strength in the patients of

EG and CG before and after the application of specialized KT methodology.
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However, statistically significant differences were found in the EG
patients when comparing the data obtained before and after the specialised
kinesiotherapy course (Wilcoxon Pair test p<0.005, p=0.0001).

Table 17.
Mean values of Kiel's gluteal muscle strength test of EG and KG before and after application of
specialized CT program.
EG CcG
Start End Start End
}_{ 18.69 34.44 15.26 23.44
St. Deviation 7.262 4.938 2.050 2.513
X max. 35.00 46.00 19.00 28.00
X min. 12.00 22.00 12.00 18.00
Std. Error 1.284 0.873 0.351 0.131
V% 38.86 14.34 13.43 10.72

The mean grade for gluteal muscle strength reported by Kiel's test for

the EG patients was = 18.69 + 7.262 sec and for the CG patients #=15.26
+ 2.050 sec. After the end of the treatment course, the mean grade for gluteal

muscle strength in the EG patients increased to u = 34.44 + 4.938 sec,
whereas for the CG patients it was % = 23.44 + 2,513 sec.
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Figure 5.
Dynamics of the results obtained from the Kiel test of gluteal muscle strength in the patients of EG and
CG before and after the application of specialized KT methodology.
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The baseline data of the patients in the two study groups were similar
in value, with no statistically significant differences between the values
obtained in the EG patients and the values obtained in the CG patients. On this
basis, the two groups are homogenecous and the comparison of the data
obtained after the application of specialized methodology are comparable.

When comparing the data obtained from the Kiel test of gluteal
muscle strength, statistically significant differences were reported in favour of
the EG and CG patients at the end of the treatment course (Mann-Whitney
p<0.005, p=0.0001).

Intra-group analysis was also performed on the data obtained before
and after KT of the patients in both study groups. There were statistically
significant differences in both groups of patients, but the differences were
much more pronounced in the EG patients (Wilcoxon pair test p<0.005,
p=0.0001).

In order to maintain over time the positive effect obtained in terms of
pain and mobility, it is important to ensure good muscle strength of both the
abdominal and the back and gluteal muscles. This is achieved with the
application of specialized exercises that provide dynamic stability to the area
and prevent recurrences. The application of TECAR, manual therapy and the
specialised set of exercises provide a longer lasting effect and lead to
strengthening of major muscle groups in the lumbar spine.

54



Results and discussion of manual muscle testing of the trunk muscles

Table 8.
Mean MMT values for abdominal muscle strength of EG and KG before and after application of
specialized KT program.
EG CcG
Start End Start End
}_{ 3.156 4.813 3.324 4.265
St. Deviation 0.368 0.396 0.5349 0.447
X max. 4.00 5.00 4.00 5.00
X min. 3.00 4.00 2.00 4.00
Std. Error 0.065 0.070 0.091 0.076
V% 11.69 8.24 16.09 10.50

The mean abdominal muscle strength grade reported by MMT for the
EG patients was = 3.156 + 0.368, while for the CG patients it was 5% =
3.324 £ 0.535 After the end of the treatment course, the mean abdominal
muscle strength grade for the EG patients increased to #=4813+ 0.396,
while for the CG patients it was H£=14.256+0.447.

Figure 6.
Dynamics of the results obtained by MMT for abdominal muscle strength in the patients of EG
and CG before and after application of specialized KT methodology.
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The abdominal muscle strength reported by MMT, showed
statistically significant differences in the data obtained after the end of the
treatment course in the EG and CG patients (Mann-Whitney test p<0.005,
p=0.001). Initial data were similar in value, with no significant differences,
while at the end of the applied specialized kinesiotherapeutic methodology the
abdominal muscle strength in the EG patients was significantly greater.
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When comparing the data before and after the therapeutic course of
the patients from the same study group, statistically significant differences
were reported, which were again much more significant in the EG patients
(Wilcoxon pair test p<0.005, p=0.0001).

Table 9.
Mean MMT values for back muscle strength of EG and KG before and after application of specialized KT
program.
EG CcG
Start End Start End
}_{ 3.219 4.625 3.324 4.118
St. Deviation 0.420 0.492 0.475 0.327
X max. 4.00 5.00 4.00 5.00
X min. 3.00 4.00 3.00 4.00
Std. Error 0.074 0.087 0.081 0.056
V% 13.05 10.64 14.29 7.94

The mean grade for back muscle strength reported on the MMT for

the EG patients was & = 3.219 = 0.420 and for the CG patients 3.324 + 0.475

After the end of the therapeutic course, the mean grade for back muscle
strength for the EG patients increased to H=4625+ 0.492, whereas for the

CG patients it was £ = 4.118 + 0.327.

Chart 7.
Dynamics of the results obtained by MMT for back muscle strength in the patients of EG and CG before
and after application of specialized KT methodology.
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The back muscle strength reported by MMT showed statistically
significant differences in the data obtained after the end of the treatment course
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in the EG and CG patients (Mann-Whitney test p<0.005, p=0.003). Initial data
were similar in value, with no significant differences, while at the end of the
applied specialized kinesiotherapeutic methodology the abdominal muscle
strength in the EG patients was significantly greater.

When comparing the data before and after the therapeutic course of
the patients from the same study group, statistically significant differences
were reported, which were again much more significant in the EG patients
(Wilcoxon pair test p<0.005, p=0.0001).

The reduction of muscle strength of the affected area and its recovery
is also a challenge for therapists and patients. The large muscle groups around
the lumbar region act as its active stabilizers and their recovery is extremely
important. TECAR therapy is not directly related to the restoration of muscle
strength. The specialized exercises included in the rehabilitation protocol and
their adequate application lead to an increase in muscle strength in the final
stage of the rehabilitation program.

Another factor that, according to us and other authors, may influence
the increase in muscle strength is the improved blood supply to the structures
(including muscle fibers, fascia), which would also lead to their more efficient
recovery and functioning. Clijsen et al, (2020) in their pilot feasibility study
on healthy subjects treated the effect of TECAR therapy on microcirculation
and intramuscular blood flow (intramuscular blood flow % before and after
treatment: placebo 0.05 - 1.1, capacitative - 0.09 - 1.09, resistant 2.06 - 3.3).
After the study, TECAR therapy administered to subjects, both capacitative
and resistant, caused large changes compared to the placebo effect
administered to another group of subjects (skin temperature (degrees):
placebo: -2.3 - 1.5, capacitative 0.9 - 1.3, resistant 2.8 - 2).

Another study conducted by Coccetta et al. 2019 reported that
diathermy significantly improved muscle endurance, pain and function.
Furthermore, in their follow-up study, they reported a strong reduction in joint
pain and stiffness and less functional deficit after capacitive and resistive
electrical transfer procedures.
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Results and discussion of the Schober TEST - a functional test to
investigate range of motion

Table 10.
Mean values of Schober's mobility test of the lumbar spine of the EG and CG patients before and after
application of a specialized KT program.

EG cG
Start End Start End
3 1.438 3.750 1.559 3.029
St. Deviation 0.504 0.439 0.504 0.627
X max. 2.00 4.00 2.00 4.00
X min. 1.00 3.00 1.00 2.00
Std. Error 0.089 0.077 0.086 0.108
V% 35.06 11.73 3233 20.69

The mean baseline value reported by Schober's mobility test of the
lumbar spine for the EG patients was £ =1.438 + 0.504 cm and for the CG
patients ¥ =1.559 £ 0.504 cm. At the end of the treatment course, the mean
degree of mobility of the lumbar spine lobe in the EG patients increased to ®
=3.750 + 0.439 cm, whereas in the CG patients it was 2% =3.029 + 0.627 cm.

Figure 8.
Dynamics of the results reported by the Schober test for lumbar spine mobility in the EG and CG patients
before and after the application of specialized KT methodology.
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The data obtained at the beginning of the study in the patients of the
two study groups had very similar values reported with the Schober test for
lumbar spine mobility.
The spinal mobility reported by Schober's test showed statistically
significant differences in the data obtained after the end of the treatment course
between the EG and CG patients in favour of the EG patients (Mann-Whitney
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test p<0.005, p=0.001). Initial data were similar in value, with no significant
differences, while at the end of the applied specialized kinesiotherapy, the
mobility of the lumbar spine in the EG patients was significantly increased.

When comparing the data before and after the therapeutic course of
the patients from the same study group, statistically significant differences
were reported, which were again much more significant in the EG patients
(Wilcoxon pair test p<0.005, p=0.0001).

The stretching and short muscle relaxation exercises included in the
experimental protocol as well as the analytical postisometric relaxation
techniques and special exercise in turn increased spinal mobility and
contributed to a reduction in muscle imbalance.

Our study aimed to determine the effectiveness of combination
therapy with TECAR in patients with persistent nonspecific lumbar pain
syndrome. Despite increasingly advanced assessment and treatment
modalities in recent years, this complaint continues to be one of the leading
problems and causes of disability (Mitova et al., 2020, Andreev et al., 2020).
Existing studies demonstrate the positive effect on symptoms of patients with
such complaints (Sousa de-Sousa et al., 2021; Wachi et al., 2022). Our results
support this and confirm the significant therapeutic effect of TECAR therapy
on pain and muscle stiffness. Lumbar mobility is improved on the one hand
due to reduced pain, and on the other hand, TECAR therapy affects muscle
fibers on a structural level, improving muscle flexibility (Yokota et al., 2018;
Yaste-Fabregat et al., 2021).

Pain reduction allows better joint mobility. Early mobilisation of the joint
provides a greater range of movement and prevents a number of complications
that can arise as a result of immobilisation. Soft tissue contractures are
particularly common due to anatomical features and an increase in type |
collagen levels (Rodiguez-Zan et all., 2020). Studies have shown that
increasing temperature in structures and passing current (electromagnetic
waves) through them leads to changes such as increased deep and superficial
circulation, vasodilation, increased temperature, elimination of excess fluid,
and increased cell proliferation.

The data obtained in relation to the spinal motion volume (Schober test) in
our study also showed the achievement of significantly better grades for the

EG patients compared to those in CG after treatment (Mann-Whitney test).
59



Results and discussion of the Roland-Morris questionnaire on low
back pain and disability

Table 11.
Mean Roland-Morris questionnaire scores for lumbar spine pain of EG and CG patients before and after
administration of a specialized KT program.

EG CcG
Start End Start End
}_{ 18.06 7.281 18.29 11.44
St. Deviation 1.722 1.80 1.750 1.894
X max. 21.00 11.00 21.00 16.00
X min. 15.00 5.00 15.00 9.00
Std. Error 0.304 0.318 0.300 0.324
V% 9.53 24.72 9.57 16.55

The mean baseline value reported by the Roland-Morris lumbar spine
functionality questionnaire for the EG patients was = 18.06 + 1.722, while

for the CG patients it was = 18.29 + 1.750 After the end of the treatment
course, the mean value reported by the questionnaire for the EG patients

increased to 4= 7.281 + 1.80, while for the CG patients it was = 11.44 +

1.894.

Figure 9.
Dynamics of the results reported by Roland-Morris questionnaire in patients of EG and CG before and
after application of specialized KT methodology.
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The data obtained, as reported by the Roland-Morris questionnaire for
patients with lumbar spine pain, were very similar at the beginning of the study
in the two study groups.

Spinal function, showed statistically significant differences in the data
obtained after the end of the treatment course between the EG and CG patients
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in favour of the EG patients (Mann-Whitney test p<0.005, p=0.001). Initial
data were similar in value, with no significant differences, while at the end of
the applied specialized kinesiotherapy methodology, the EG patients had a
significant improvement in various activities of daily living that were affected
as a consequence of the pathology.

When comparing the data before and after the therapeutic course of the
patients from the same study group, statistically significant differences were
reported, which were again much more significant in the EG patients
(Wilcoxon pair test p<0.005, p=0.0001).

Capacitive and resistive electrical transfer leads to an endogenous
temperature increase of the treated structures (Clijsen et al., 2020; Tomazoni
et al., 2020). This leads to an increase in their blood supply, vasodilation and
cell proliferation. This physiological response helps in the removal of
inflammatory catabolites and the drainage of edema. The rapid therapeutic
effect, the improvement of the functionality of the lumbar spine and the
reduction of patients' fear of recurrence lead to an improvement in their quality
of life. This is confirmed by the results of the Roland-Morris questionnaire.
Overall, the results are encouraging, but a larger study and longer-term follow-
up of patients are needed for greater reliability.

Results and discussion of the Quebec Back Pain and Disability

Scale

Table 12.
Mean scores from the Quebec Back Pain and Disability Scale of EG and CG patients before and after
administration of a specialized KT program.

EG G
Start End Start End
3 75.19 32.06 75.03 47.79
St. Deviation 4.908 2.873 5.137 4.389
X max. 88.00 45.00 87.00 60.00
X min. 68.00 29.00 69.00 40.00
Std. Error 0.867 0.508 0.881 0.752
V% 6.53 8.96 6.85 9.18

The mean baseline score reported by the Quebec Back Pain and
Disability Scale for the EG patients was # = 75.19 + 4.908, while for the CG
patients it was ¥ = 75.03 + 5.137 After the end of the therapeutic course, the
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mean score reported by the scale for the EG patients increased to H=32.06=+
2.873, while for the CG patients it was # = 47.79 + 4.389.

Chart 10.
Dynamics of the results reported by the Quebec scale in the EG and CG patients
before and after application of specialized KT methodology.
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The data obtained, as reported by the Quebec scale for patients with
lumbar spine pain and injury, were very similar at the beginning of the study
in the two study groups.

Data from the Quebec scale, showed statistically significant
differences after the end of the treatment course between the EG and CG
patients in favour of the EG patients (Mann-Whitney test p<0.005, p=0.001).
Initial data were similar in value, with no significant differences, while at the
end of the applied specialized kinesiotherapy methodology, the EG patients
had a significant improvement in terms of various activities included in the
scale that were affected as a consequence of the pathology.

When comparing the data before and after the therapeutic course of
the patients from the same study group, statistically significant differences
were reported, which were again much more significant in the EG patients
(Wilcoxon pair test p<0.005, p=0.0001).

The myofascial approach in combination with TECAR not only helps
to overcome painful symptoms, but is also a valuable rehabilitation tool
(Andreev et al., 2020). All this in turn leads to improved spinal functionality
and improved quality of life for patients with the studied pathology (Mitova et
al., 2020).
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Our study aimed to follow the clinical effect of TECAR therapy in
patients with nonspecific lumbar pain. We believe that maximal rapid
recovery at the structural level leads to full functional recovery of the spine.
An adequate rehabilitation program is of utmost importance for complete
tissue regeneration (Roy et al., 2019; Rusanov et al., 2018).

Physiotherapists and other medical professionals use TECAR therapy
with the unique aim of symptom relief, however, without taking into account
the biochemical and physiological aspects, which to date are still understudied
in the medical scientific community. In many cases, joint repair is considered
globally, overlooking the detailed regeneration of individual structures and
ensuring proper arthrokinematics of the joints. Many patients cite persistent
pain, stiffness, limited range of motion, and muscle weakness as reasons for
not being able to return to the same level of exercise as before the injury.

Previous studies have shown that increasing endogenous heat with
TECAR results in vasodilation and greater blood saturation in the treated area,
while drainage of excess fluid and increased cell proliferation are attributed to
the passage of electrical transfer through the structures. Rodriguez-Sanz et al,
(2020), did an interesting study on the effects of TECAR on temperature and
current in deep knee joint structures in cadavers. In conclusion, they reported
that low intensity treatment demonstrated minimal capsular and intracapsular
thermal effects, but electrical transfer drained interstitial fluid and stimulated
cell regeneration. These low-intensity TECAR protocols may be indicated for
the treatment of inflammatory pathologies where temperature elevation is not
of interest (Rodriguez-Sanz et al., 2020).

The high-power treatment achieved a greater increase in capsular and
intra-articular temperature. It may be indicated for the treatment of chronic
pathologies where an increase in deep temperature is desirable to generate
viscoelastic changes in deep structures (Rodriguez - Sanz et al., 2020). For
example, Coccetta et al. reported improvement in patients with osteoarthritis
of the knee after a 2-week course of Tecar treatment in terms of pain (VAS)
and the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAUC). These results were maintained over a relatively long-term period,
3 months after treatment (Coccetta et al., 2019).
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Correlation analysis

In the EG patients who underwent a combined methodology with
TECAR, an additional correlation analysis was performed to establish an
association between the different parameters tracked.

Due to the specificity of the data (interval and proportional), a
Pearson's linear correlation coefficient (r — ot -1 mo 1; p <0.005) was applied
to report a single, summary index of the degree to which two variables were
linearly related or dependent on each other.

There was a moderate (r = 0.3 — 0.5) negative (r < 0) correlation
between the Visual Analogue Pain Scale and the Schober test, which we used
to report mobility in the lumbar spine (r= - 0.476; p= 0.006), presented in
Figure 11. This demonstrates that the two indicators are dependent on each
other, and that as pain symptomatology decreases, mobility in the lumbar
spine increases.

Chart 11.
Correlation analysis between Schober's test and the Visual Analogue Pain Scale in patients with EG.
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CONCLUSION

Musculoskeletal dysfunctions are a wide range of disorders that can
have a serious effect on patients' quality of life. Appropriate treatment and
rehabilitation are essential to improve symptoms and restore body function.
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This requires an individualized approach and collaboration between the
patient, physician and physical therapist to achieve the best results.

Despite advances in assessment and treatment methods in recent
years, chronic lumbar pain remains a significant challenge for both researchers
and healthcare professionals (Viaeyen et al., 2018). Lumbar pain affects
individuals of all ages (Mitova, Mitova, & Gramatikova, 2016) and is one of
the leading causes of disability worldwide up to 84% (Beghari et al., 2017).
The results in the present study show a rapid positive effect on pain symptoms
in patients with EG. Pain is significantly reduced, which in turn leads to
improved range of motion and spinal functionality (Mitova et al.,2020). We
believe that this is due to the analgesic and anti-inflammatory effect of
TECAR therapy in combination with the specialized kinesiotherapy program.
The use of TECAR in combination with a specific exercise program leads to
a positive effect on the symptoms of patients with nonspecific low back pain.
TECAR therapy allows painless, yet deep warming of the tissues that are
directly affected. This in turn makes it much more effective as a restorative
procedure. Manual soft tissue mobilization with its deep impact increases the
hyperemia and trophically treated structures, which aids anesthesia by
removing metabolic products. Based on the results obtained in our study, we
observed a rapid reduction in pain symptoms. In addition, data from the VAS
pain scale showed that pain was reduced to a greater extent in patients treated
with TECAR therapy. The results showed statistically significant differences
between the patients of the EG (comparison before and after treatment -
Wilcoxon match pair test).

It is important to stress the importance of prevention, early detection
and proper treatment of these conditions to improve the quality of life of
those affected. Educating individuals about proper body care, maintaining an
active lifestyle and regular medical check-ups are key elements in the
management of musculoskeletal dysfunctions. Continuing developments in
medical science and technology provide new opportunities to improve the
diagnosis, treatment and prevention of these conditions. Interaction between
patients, healthcare professionals and society as a whole is essential to
successfully manage musculoskeletal dysfunctions and improve the lives of
those affected.
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FINDINGS

From the survey, observation, systematization of the obtained results

and from the comparative analysis we can draw the following more important
conclusions:

L.

The functional testing algorithm we developed for lumbar
CNSMSP allows for effective diagnosis, follow-up and outcome
analysis. The tests used are appropriate and reliable in individuals
with MSD in the lumbar region.

2. The specialized KT methodology developed and approbated by
us has a positive therapeutic effect on pain, muscle imbalance and
quality of life in persons with lumbar CNSMSP.

3. The inclusion of specialized exercises combined with the
application of TECAR is an essential factor in this outcome.

4. The specialized author's methodology and the application of
TECAR in the experimental methodology provide better pain
relief. This reduces protective muscle spasm and promotes muscle
relaxation.

5. The applied manual techniques lead to statistically significantly
better results in the experimental group.

6. Differentiated exercise selection in individuals with lumbar
CNSMSP promotes dynamic stabilization of the spine and
reduction of muscle imbalance.

7. The analysis of the results gives us grounds to claim that the
application of the author's complex methodology leads to a
significant improvement of all objective and subjective indicators
of the examined persons with a clear predominance in the EG.

RECOMMENDATIONS
1. To prepare an organizational and methodological map with guidelines
for prophylaxis and treatment of persons with lumbar CNSMSP.
2. We recommend the implementation of a specialized kinesiotherapy

program three times a week in persons with CNSMSP in the lumbar

region.
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For successful treatment of CNSMSP in the lumbar region, we
recommend that the kinesiotherapy methodology should include
manipulative and mobilizing massage, Direct Soft Tissue
Mobilization, Analytical Exercises, PIR and unstable surface
exercises.

CONTRIBUTIONS

1.

An effective algorithm for comprehensive and complete evaluation of
lumbar CNSMSP was developed.

A study, analysis and discussion of the prevalence of CNSMSP in the
lumbar region was done.

The implementation in practice of the developed KT program for
persons with CNSMSP in the lumbar region yields excellent treatment
results.

Combining manual techniques, specific exercises and TECAR is
essential to achieve long-term effects and improve quality of life in
individuals with lumbar CNSMSP.
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