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OBOCHOBKA HA ITPOBJIEMA

B Hamm 1nHEM MHOro ce roBopu 3a MNpO(UIAKTHKA W HPOMOLMS Ha
3npaBeTo. Ho kakBO BCHUTHOCT € TOBa?

Hymata mnpodunaktuka mpousnusza oT rpbuku (prophylaktikos), umu
CBHBKYIHOCT OT NPEANa3HU MEPKH MPOTUB 3a00JIsIBaHe, Olla3BaHe Ha 3APaBETO U
paboTOCIOCOOHOCTTa Ha YOBEKA. 3JPaBETO € CBBKYMHOCT OT (DU3HUECKH,
IICUXOEMOLIMOHAIHU U OOLIECTBEHH CBCTOSIHMSI M OTHOLUCHUS Ha JaJCHUS
UHIMBHJI, OT KOUTO CE IPaBH 3aKJIIOUEHUETO B KaKBO 3[paBe ce Hamupa Tou. B
HeroBata ocHoBa ctou HepBHata cucrema (HC), kosaro mma 3amadara naa
OaaHCUpa BCUYKHU JApPa3HEHUs OT BBHILIHATA U BBTPEIIHATa cpefia, Ha KOUTO €
npenioxkeH 4oBeKbT. OT ChBpeMEHHa HEBPO(MU3MOIOTHYHA TJEAHA TOYKA -
Xoce Ilamomap otbensizBa, ue: ,,B pageHu ycClOBHS YOBEK € VYSI3BUM H
oOMYailHUTEe WM NPEKOMEPHUTE 3a OpraHu3Ma CTUMYJIM, 0e3 3HaueHue OT
KaKBO €CTECTBO Ca, OKa3BaT MPEKaJCHO CHIIHO 3a JaJICHUSI MOMEHT Bh3/ICHCTBHE
Bbpxy HC. Ts He ycnsiBa qa 6anaHcupa U KOMIIEHCHpA, IIPU KOETO CE MOSIBSBAT
T.Hap. PeUEenTOpHU AUCHYHKUMU WM u3KpuBeHa uHPopmauusa (Palomar JL,
2015). Ilpu nono6Hu cwerosinus padorara Ha HC ce u3mens, neopranusupa u
HeilHaTa BB3MOXKHOCT WM (YHKIUS J1a OKa3Ba W PEryjaupa Bb30yKIaHE WU
3aJbpKaHe C IeN OanmaHcupaHe M MpucnocoOsiBaHe ce Hapymasa. [Ipu TakoBa
CbCTOSIHUE, U3BECTHO KaTo ,xuneproHnyHoct, HC rybu crnocoOHocTTa cu Ja
OTITyCKa WJIH 33]IbpKa MYCKYJIHHUS TOHYCc. MyCKyIbT pa3BuBa caMo cuia, 0e3 Ja
MOJKE€ TIPU OTPENICJICHUTE 3a TOBA MPOBOKAIIMH JIa pa3BHe CIabOCT, BCICACTBHE
Ha KOETO BCHYKM YCWJIMS 3a MPEAOTBpaTsBaHE Ha OBACLIN YCIOXHEHHUS OHxa
OwIM Hampa3Hu U JIopu Ouxa 3aropmoswiu padborara Ha camara HC. Criopen
aBTOpa HAN-TOJIIMO M3MEHEHHUE OKa3Ba Houuuenyusama v ¢ Hes TpsOBa na ce
paboTH Ha nwvpso mAcmo, TMPEeAH Ja ce 3amoyHe BcHUYKo apyro. Ha emopo
Mscmo, OT TIIe[THA TOUKa Ha MOCTAaBeHUs IPoOIieM, ermpupaujume peghiexcu,
KOraTo ca akKTHUBHM M HHE YCTaHOBHM TOBa, O3HayaBa, 4e Te ca Ce ,,BKIIOYIIN,

3a Ja KOMIICHCHUpPAT WKW YPABHOBECAT CHMCTPHUYHOCTTA B IIOXOAKATAa Ha
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MalMEHTa, KOETO € CJEACTBUE Hal-4eCTO Ha TMPEXUBSIHA TpaBMa OT
HOILMIIENTUBHO WK APYTO €CTECTBO.

Cnopen aBTopa Ta3u U3KpHBEHAa MH(MOPMALMS WIA HAYUHBT, [0 KONTO
MO3BKBT 51 MHTEPIIPETHPA, Ca B OCHOBATa HA HEPBHO-MYCKYJIHUTE AUCHYHKIIUH,
KOUTO ce HAOJI0/1aBaT B KIIMHUYHO ChCTOSIHUE. Te3u NTUCYHKIUU ChIIECTBYBAT
Mopajy HEBPOJOTUYHU MPUYUHH, HE MTOPAIN MPUCHITUTE/BPOJACHH KayecTBa Ha
myckyna. Toit He oTpuya, 4e yBpenara Ha ThKaHTa HE CbHIIECTBYBa, HO
BBH3CTAHOBSIBAHETO OT CaMO ceOe CH € BBIIPOC Ha JHM, I0KATO HEBPOJIOTMUHUTE
KOMIIOHEHTH MOTarT Jia ChILECTBYBAT HEOIPAHUYEHO Bpeme, 10 Oe3kpaiiHoct. 1
aKo HUe cMe crocobHu na npeacraBuM Ha HC nmocpencTBoM mpornproLenTuBHa
CTUMYJIallUsI U3KPUBEHHS MOJIEN, KOMTO CBIIECTBYBa MOCPEICTBOM MYCKYIHHS
OTTOBOp, U TOTaBa J1a C€ BbBEJE ABI0OK cyxoxuiieH peduekc, HC aBTomatnyHo
e Hopmanusupa HepBHus otroBop (Palomar JL, 2015).

,,HabopBT OT MPONPHUOLIENITUBHU BapUallii, KOUTO CEra € Bb3MOXKHO J1a
ce TpeTHpaT upe3 TO3U METOJ], C€ MPOCTHPA OT AUCHYHKUUUTE Ha MYCKYIHOTO
BPETEHO U PELENTOpUTE Ha ['ONJKM B CYXOXKWIMATA 10 TEPMUYHU, OOJIKOBH,
BUOpPAIIMOHHH, YYBCTBO 32 MO3ULMATA HA CTaBaTa, Ipyd U (pUH 1ONUP, YYBCTBO
3a TBAEN M CbpOEX, KakTo M ome Japyrd. CpIIo Taka H3ClIeABaHUATA Ha
XpaHOCMUJIAHETO, KPBBHOTO  HaJsiTaHe, KOHTPOJAa Ha  EHIAOKPHUHHOTO
HEBPOJIOTMYHO B3aWMOJEHCTBUE CE€ H3CJIEIBAT, pa3BUBaT W ca IOYTH
3aBBPIIEHU, HO MMa U OIll€ MHOI'O HEIlla 3a JAOIbJIBaHe. JIeUeHHeTO € MHOTO I10-
arpecMBHO M c€ Mpwiara MHOro Obp30. Hamumar tepaneBTHuYeH morien ce
M3MEHS OT TOBa, Jla Ce€ IIpaBM HEIO 3a TSAJOTO B HHTETPUPAHE Ha

HEBPOJIOTUYHUS OTTOBOP.* ABTOPBHT OIpeieis, Y€ TOBA € MO-T00PUIT MOAXOI.

PadoTHa xumoresa
B nocrenHuTe HayYHU MyOJUKAIIUM OTKPUXME TOJIsIM OpOi M3ClieIBaHus,
CBBP3aHM C U3MOJI3BAHETO HA OCHOBHUS MHCTPYMEHT 3a nuarsoctuka ¢ MMT B

MNpUJIO)KHATA  KMHC3HOJIOTUs. CT)O6I].I€HI/I$ITa OTHOCHO KOpPCKOHATAa  Ha
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pednexkTopHr IUCHYHKIMHM Ype3 METoJa Ha MPOMPUOIEHTUBHUS THIOOK
cyxoxuiieH pediekc (P-DTR) ca ockbaHN 1 HEAOCTATHUHO WU3CIICABAHMU.

ToBa HM gaje OCHOBaHME Ja U3PAOOTHUM pabomuama xunomesa 3a
HACTOSIIMA HAYYEH €KCIIEPUMEHT:

e [lpwiarane Ha KOMIUIEKCHA HArHOCTUYHO-TEpANlEBTUYHA METOJMKA 3a
JUIA C aKTUBHU UEHTpUpAIUd pedIeKCH ¢ BB3MOXKHOCT 3a MO-TOYHO
u3cneBaHe M e(QEeKTUBHA KOPEKUHUsS Ha pedIeKTOPHUTE AUCHYHKINU
ype3 MNPUJIOKHA KUHE3UOJIOTHSI M METOAMKATa Ha MPONPUOLEITUBHUS
abII00K cyxoxuiieH pedieke (P-DTR).

BbB Bpb3Ka ¢ TOBa € M3pabOTEeH aJrOpUThbMbBT HA HAYYHOTO M3CJIEABAHE,
U3MO0I3Bakiku auarnoctuyHata anaparypa — BTS FREEEMG 1000 u G-WALK,
ype3 KOSATO IIe ce€ JOoKake e(EeKTUBHOCTTA HA OCHOBHHUSI MHCTPYMEHT 3a
nuarsoctnka ¢ MMT Ha npuiiokHata kuHe3uosoruss 1 meroga Ha P-DTR 3a

KOpEKUHATA HAa peIECKTOPHUTE TUCPYHKIIMH (BKII. PELETITOPHH).

Iea v 3axaun HA U3CJIEABAHETO
Ieara Ha HAay4YHUS TPy € U3CIEIBAHE U KOPEKIMS HAa pedICKTOPHUTE

(BKJI. pelenTopHH) AUCPYHKIMK UYpPe3 MAHYyaIHOTO MYCKYJIHO TECTBaHE Ha

NpUIOKHATA KUHE3WOJIOTHS, METOJMKaTa Ha MPOMPUOIENTUBHUS IHIOOK

cyxoxuiien peduexkc (P-DTR) u auarHocTMuHa mpeHOCMMa amapaTrypa 3a

(GYHKIIMOHATICH aHAJIU3 HA JIBUYKEHUETO.

3aoauu na uzcnedsanemo ca:

1. Jla ce HampaBu Hay4YHOOOOCHOBAH aHalU3 Ha JOCTHIIHUTE JIUTEPATypHU
W3TOYHUIIM TI0 W3CJIEeABaHUS MpoOJeM 3a MPUJIOKHATA KWHE3WOJIOTHUS,
MaHyaJHOTO MYCKYJIHO T€CTBaHE, ChBPEMEHHUTE MPEACTAaBU 3a peryaupaHe
Ha paboTaTa Ha HEpBHATA cUCTeMa U TepaneBTudHaTa metoauka P-DTR.

2. Jla ce ompenenu HaIUYUMETO HA AKTUBHU LIEHTpUpAIIU pediiekcu U apyru
muchynkuun (Bkia. peuentopuu) ypes MMT B IIK u kopekmusita um ¢

TepaneBTuuHaTa meroauka P-DTR.



3. la ce aHanm3upar Bb3MOXHOCTUTE 3a Bb3neicTBue upes MMT na IIK u
TepaneBTUyHaTa Metoauka Ha P-DTR cbe cnenuanno u3paboTeH anropurbm
3a JoKa3BaHe Ha €()eKTUBHOCTTA UM Ype3 IUAarHOCTUYHATa anaparypa — BTS
FREEEMG 1000 u G-WALK.

4. Jla ce u3pabOTH AMArHOCTUKO-TEPANEBTHUYHA KOMIUIEKCHA Hporpama 3a
U3CIIeIBaHEe M KOPeKIMs Ha pedaekTopHru TUCHYHKIUHN (BKJ. PELENTOPHH)
CHOpea WHAMBUAYyAJIHHUTE OCOOCHOCTH Ha JHUIaTa B E€KCIIEpUMEHTaJIHaTa
pabora.

5. la ce wu3bepar omNTUMaIHU TOKa3aTeld M METOAM 3a OICHKAa Ha
BB3/JICHCTBUETO Ha MPUIIOKEHATA METOIUKA.

6. [Momyduenute pe3ynratd ga ce oOpabOTAT W aHATWU3UPAT C IOJXOJSINN
CTaTHUCTUYECKU METOJIH, Ype3 KOUTO Ja C€ Pa3KpHUsIT B3aUMOBPB3KUTE MEXTY
IPUJIATaHUTE TECTOBE U KOPEKIIUU.

7. Bb3 0OCHOBa Ha MOJYYEHHUTE PE3YIATATH M TEXHUS aHAIN3 Aa ce (HOopMyIupaT

HN3BOJHU U A CC U3BCAAT IIPCIIOPHKU 3a KIIMHUYHATA IIPAKTHUKA.

OpraHnsauml Ha N3CJ1€ABAHETO U KOHTUHI'CHT

Opranuzanusita Ha HAyYHUs €KCIIEPUMEHT CE U3BBPIIN HA TPU €Tara.

ITvpeu eman. Knunuuen onum

N3cneasanero e nposeaeHo npe3 nepuoja 2013-2015 r. B kIIMHKUKATA MO
Hespoxupyprus kbM YMBAJICM ,,H. 1. TInporos*.

Hab6mronaBanu ca o6mo 30 nexanio O0JIHU JIUIa, OT KOUTO 18 MBxke 1 12
)KEHM Ha cpelHa Bb3pact 54.7 ToaWHU, B T€UCHHUE HA 12 JHU OT paHHUSI
CJIEAONEePATUBEH KIMHUYEH TIEPUOJ ca PeXaOUJIMTUPAHU C MAaCMBHA M aKTHBHA
dbu3uoTepanusa. Ha tabn. 1 ¢ mpeacTaBeHa XapakTepuCTHKaTa Ha W3CICIBAHUS

KOHTHUHI'CHT.



Taoauna 1

Xapakmepucmuka HA KOHMUHeeHNna ont nvpeusl eman

Hoa Bn3pact — ronunu Bun onepanus — HenTpupamm peduiekcu
Opoii inna — Opoii Jnua
Msbxe |18 | Cpenna 54.7 | B 3anHa yepenHa 6 | [Ipeaau 3
BB3PaCT SIMKa
Keun 12 | CrangaptHO 15.4 | Okuwuro- 6 | 3amau 6
OTKJIOHCHHE CIIMHOJIE3a
O6mo | 30 | Munumym 16 | JuckoBa xepHUs 6 | [Ipegnu u 3agHN1 20
Makcumym 78 | Crabunu3anus 12 | Hopma 1
rpbOHAYEH CTHIO
O6mro | 30 O6mo | 30

Bmopu eman. Ckpununz na maaou, akmueHu 1uya

Te ca Ha BB3pact mexnay 19 u 22 romuau B nepuoaa 2016-2017 r.,
cryaeHTH, cneunainHoct Kunesurepanus B HCA ,,Bacun JleBcku. M3cnensanu
ca o610 147 nuna.

Ha Tabm. 2 e INpCaACTaBCHA XapaKTCPHUCTHKATAa Ha MH3CICABAHUA

KOHTHUHICHT.
Tao6auma 2
Xapaxmepucmuka HA KOHMUHeceHma ont emopus enan
IMoa Bb3pact — rogunu ChbcTOsIHME HA HEPBHATA CHCTEMA —
Opoii anna
Mmbxe 73 | CpenHa Bb3pact 20.4 | HopmMOoTOHMYHOCT 56
Kenun 74 | Munumym 19 | I'moGayHa XUIEPTOHUYHOCT 34
O6mro | 147 | Makcumym 20 | I'moGanna cnabocT 2
Cpenno 2.38 | OO6bpHaT curaai — Switch 7
OTKJIOHEHHE
Oo6mo 99
be3 nmanun 48
Oo6mo 147

Or obmus Opodt 99 numa c HEBpOJOTMYHA Je30praHu3alus ca
m3cnenBann 67 nmuuma ¢ MMT 3a ycTaHOBSIBaHE HAa aKTHUBHM IIEHTPHUpAIIH
pedrmekcu. Ha Tabn. 3 e mpeacTaBeHa XapaKTEpHCTHKATa HAa H3CICIBAHMS

KOHTHHT€HT 3a HAJIMYUETO Ha IEHTpUpaIy pedekcu.



Taoauma 3
Xapaxmepucmuxa Ha KOHMUHSEHMA 30 HATUYUENO
HA aKMUBHU YeHmpupauwu pegexcu

AKTHBHH HeHTpUpamu peduiekcH bpoii 1una
Hanuune na uentpupanm pediexcu 53
Jlunica Ha nieHTpHUpany pedekcu 14

OO01110 U3clIeaBaHU 67

Tpemu eman. Excnepumenmanen ¢ anapamuo u3cieogamne

1. U3BbpIIEHO € CKPUHUHIOBO W3CJEIBAaHE HAa MJIAJY, aKTHUBHU JIMLA Ha
BB3pacT Mexy 19 u 22 rogunu B nepuoga M. ¢peBpyapu — aexkemspu 2019 r.
H3scnensanero ooxsamia 112 nura.

2. HampaBenma e moaroroBka 3a amapaTHO u3cienBaHe. 3paboTeH e
CUCTEMEH alrOpUThbM 3a OOEKTHMBU3MpAaHE Ha JIaHHUTE Ha Hay4YHUS
€KCIIEpUMEHT.

3. Ha mpousBoien mnpuHIHMI OT wu3cienBanute 112 nmma e HampaBeHa
u3BajiKa OT 26 nuIa, KOMTO ca HAOJIOJaBaHU C JUArHOCTUYHATA araparypa
BTS EMG-Analyzer.

4. WznomsBana € quarHoctuyHata anapatypa G-WALK c uen 3anucBane u
OIICHSIBAaHE HA Kau€CTBOTO HA MOXOJKaTa MpU ONUTHUTE Jua (26) npeau, mo
BpeMe U cjejl JAUArHOCTUIIMPAHETO M KOpEKIUsATa Ha pedieKCHUTE (BKIL
pElEenTOPHUTE) TUCPYHKITUH.

Ha tabn. 4 e npencraBeHa xapakTepruCTUKATa HAa U3CJIEABAHUS] KOHTUHIEHT.

Taduaunua 4
Xapaxkmepucmuka Ha KOHMUH2EHmMAa om mpemus eman
IHon Bb3pacTt — roannun ChcTOsIHME HA HEPBHATA CHCTEMAa —
Opoii anua
Mmbxe 49 | CpenHa Bb3pacT 20.0 | HopmoTtoHMuHOCT 34
Kenun 63 | Muanmym 19 | I'moGayHa XUTIEPTOHUYHOCT 45
O6mro | 112 | Makcumym 20 | I'moGanna cnaboct 1
Cpenno 1.88 | O6bpHat curnan — switch 2
OTKJIOHEHHE
Oo6mo 82
be3 nanun 30
Oo6mo 112




Ot o0mms Opoit 82 nuIa ¢ HEBPOJOTHMYHA JE30praHu3arus ca
uzcinensanu 74 ymmma ¢ MMT 3a ycTaHOBSIBAHE HAa AKTUBHM IIEHTPUPAILIH
pebnexkcn. Ha Tabm. 5 e mpencraBeHa XapakTEepHCTHKATa Ha W3CICABAHUS
KOHTUHT€HT 32 HAJIMYMETO Ha LEHTpUpauy pedaekcu.

Taoauna 5

Xapaxmepucmuka Ha KOHMUH2EHMA 3a HATUYUENO
Ha aKMUueHU yeumpupawju peghiexcu

AKTHUBHM HeHTpHUpamu pediexkcu Bbpoii 1una
Hannune na uenTpupanm pediexcu 53
Jlunica Ha nieHTpHUpany pedekcu 21

OO01110 U3cieaBaHU 74

ExcniepuMenTanuusT o6emM Ha padoTa 3a BCAKO OMUTHO JIUIIE € Pa3IudeH
MOpad WHIWBUIYATHUTE OCOOCHOCTH Ha TpaBMaTH3Ma U JECHHOCTHTE MM Ha
€KEeTHEBUETO B JINYEH TLJIaH.

[IpeacraBsMe XapakTepucTUKAaTa Ha TPUTE Ka3yCHH Ciydas, KaKTO
CJIe/IBaT:

ITvpeu cnyuaii. N3cneasanoro nuie € keHa Ha 19 roguHm Oe3 sSBHU
KJIMHUYHU CUMITOMH, HO C TPaBMH, 3a KOUTO ChoOIaBa: Oener Ha Opaaara —
OJIpacKBaHE OT KOTKa; JyKcallusi Ha JIECHUA TJie3eH. JlaHHUTe OT aHaMHe3aTa U
IbPBOHAYATHOTO H3CJICIBAHE JIEMOHCTpPHUpAT JHe3opranm3anusara Ha HC wu
MOCJICICTBHSITA B XOMEOCTa3aTa Ha OpraHu3Ma Ha (DyHKIIMOHAITHO HHUBO.

Bmopu cayuai. I3cnensanoto nuie € Mbx Ha 21 roguau. Harmmonanen
ChCTE3aTe MO CKH aJMWWCKH JUCIHMIUIMHA — THTaHTCKH ciajgoMm. [lpu
CKpPUHUHIOBOTO MpoyuBaHe (M. anmpuia 2019) B aHkeTHaTa KapTa € OTpPa3eHo:
Oonka B art. sacroiliaca dex. et art. genus dex.; TpaBmu — ruptura lig. colateralae
sin., comotio cerebrae, cyOnepuocranHa yBpeaa Ha peOpa; Bb3MajeHUE Ha

tendon patellae dex.; u3rnagena mosicHa JopA03a U TOpakaidHa Kudo3a, KOUTO



OrpaHMYaBaT CbhCcTe3aTeNHaTa JeWHOCT, LUKAaTpUKC Ha Opaguukara. He
ChOOIIIaBa 3a JyKcalluK U TaTyupoBKU. [10J105keH € Ha ICUXUYECKH CTpeC.

Tpemu cayuan. N3cnenanoto nuue € keHa Ha 20 roguHu. Cnoprysa
akTuBHO (yTO60n. He cpoOmaBa 3a KIMHUYHUA CHMITOMH, JyKCAllUM U
¢pakTypu. B aHkeTHara kaprta € oTpasmwia: 00Jika B KOJEHETE; UMa €KCTPAKIUS
Ha 3b0M, TaTyUPOBKH, IIMKATPUKCH OT TPaBMH U ONEpalud; HuMala €
BB3NAJICHU. brila € noao)keHa Ha ICUXUYECKU CTPEC.

HarpaBeH € CpaBHUTEINICH aHAJIN3 HAa HAKOU OT PE3YNTATUTE HA OIUTHUTE
muua (26) OoT eKcnepUMEHTallHaTa Ipyla, CBbp3aHa C JUMAarHOCTHKaTa U
JICYEHUETO Ha IEHTPUPALIUTE PEPIIEKCH, KAKTO U PELENTOPHUTE AUCPYHKIIHH,
3a MOCTUTAHE HAa ONITUMAJIHO HEBPOJIOTUYHO 3APABE.

Bcesako omutHOo nune ot eran Il w Il € mOmMBJIHWIO MHAWBUAYAIEH
(dopMyIisip 32 MUHAIIU TPABMHU.

Beudku onuTHU nuua ca gand MHGQOPMHUPAHO CBIVIACHE 33 Y4YacTHE B

HAay4YHHUS €KCIIEPUMEHT.

MeToau HA U3CJIeIBAHETO

A. Manyannu memoou

1. Manyaano mycky.jaHo tectBane (MMT)

[Ipu M3BBPIIBAHETO MY CE€ pa3BHUBa B U3CJIEABAHUSA MYCKYJ N30METPUYHA
KOHTpaklMs 3a 2—-3 CEeKyHAM M C MocieaBauio Jo0aBsHE Ha H30TOHMYHA
KOMITOHEHTA.

2. TepaneBTuuHna Jokanausauus (TJI)

ToBa € NOKOCBaHE C MPBCTUTE HA NALMEHTA HA 30Ha OT TSIOTO MYy.
IIpencrasisgBa nuarHoctuyeH MHCTpyMeHT. [loka3Ba, ye Helo He € Hapen B
Ta3H 30HA, HO HE I0Ka3Ba TOYHO KAKBO.

3. YHuBepcanHa tepaneBTH4Ha jJokaauzanus (YTJI)

VYHuBepcanHata tepaneBTuyHa Jokanuzauus (YTJI), mpemyoxeHna wu

BbBEJICHA B IpakTukara oT A-p [lanomap, ce u3BppHIBA Upe3 HATHUCK U
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3abp’KaHE BBPXY JOCTBIIHO CYXOXHJIME B OTIIyCHATO CBCTOSIHHUE, KATO
€IHOBPEMEHHO C TOBA CE HAHACAT IPOBOKALIMMU U CE OTYUTA PEAKLUATA HA
M. Ilocpencteom YTII ce noBumasa uyBcTBUTeNHOCTTa HAa HC 1 ce
OTKpPHUBAT CKPUTH TUCHYHKITUH.

4. JIBoeH cTUMY.JI

[TpoBoKanusi UM CTUMYJ 3a ONPEEIICH BU PELENTOP, ChbCTOSI] CE OT 2
BB3JICHCTBHS, MPUIOKEHU €IHOBPEMEHHO 1580 B cnerupuIHa
IOCJIEOBATEIHOCT. BbBEXkIa ce €OuH CTUMYJ M II0 BPEME Ha HETOBOTO
BBBEX/IaHE ce 100aBs BTOPHUAT cTuMy. M3monssa ce B metonukara P-DTR 3a
YCTaHOBSIBAHE HAa MPUOPUTETHA/TJIaBHA AUCHYHKITHUS.

5. IlponpuopenenTuBeH abJa00K cyxo:xkuieH peduekc (P-DTR)

ToBa e HeBpodU3MOJIOTMYHA CHUCTEMa, IMpeiokeHa oT a-p Xoce
[Tamomap, u ChIO Taka TEPMHUH 3a BBBEXKJIaHE HA JBIOOK CYXOXHMICH pediiekc

Ha JOCTBIIHO CYXOXKHIIUC.

b. Buooee ono3uyuonnu mecmoese Ha uenmpupauwyume peghiexcu

Knoaunure pednekcu, uiu T.Hap. LHeHTpUpaiu pedekcH, ca 3ama3eHu
OT pPaHHOTO (DUJIOTEHETUYHO Pa3BUTHUE MEXAHU3MHU, CHHXPOHHU3UPAIIU
KpaHuajgHaTa M Ta3oBaTa KOOpAWHAIMS TI0O BpEeME Ha XOJIeHe, OsiraHe W
PEaKTUBHOCT KbM OMAaCHOCT.

Te ce renepupaT OT JUMOMYHATA CHCTEMa, PA3MOJIOKEHA Ha BbpXa Ha
MO3bUHHS CTBOJI, B OTFOBOpP Ha 3ariaxaTa 3a OILEJsIBaHE WIM Bb3IpHUETa

OITaCHOCT.

Ipuuunu
Hait-yuecture npuuMHM 3a TOBa pPa3CTPOWCTBO Ca TpaBMa WM
MHTOKCHUKALIUSL.

Takusa ca:
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e BBHIIIHA WK BbTpelHa ¢puznyecka Tpasma Ha [THC,
e TpaBMa IIPH TPAHCHIOPTEH MHIUICHT, JIUIIEBO-UepEITHA TPaBMa,
e octpa MukpoOHa uHdekmus Ha [ITHC,
® 3HAaYUM BBTPEIICH CTPECOP:
O MO3bYEH CHJIOB UHIIUJICHT,
O OCTPO OTpaBsIHE C TEKKHU METaJH,

O MO3BYHHU TYMODPH.

Knoaunute pednekcu ca onucanu mppBo oT Anan bepnan (Walther, 2000)
U MO0-KbCHO nojkpenenu ot Jxopmk 'yaxapt (1996-1998).

Toii uznonszea 8 ono3uyuoHHU mecma:

e 4 ¢dexcuoHu — 2 yHUJIATEPAIHUA U 2 KOHTpaJaTepaIHU;

® 4 eKCTEH3MOHHHU — 2 YHWJIATEPAJIHU U 2 KOHTpalaTepaIHu.

B. Anapamnu memoou

AMapaTHOTO M3ClIe/IBAaHE CE€ NPOBEAE ChbBMECTHO ¢ M3cienoBaTescKkus
uentsp Ha HCA ,Bacunm JleBcku™ 3a [J0Ka3BaHE Ha XUIEPTOHUYHOCT,
HAJIMYMUETO Ha IeHTpupamy pediekcu (BKI. pPEHenTopHUu AUCHYHKIINN),

WU3T0JI3BaliKU MYCKYJ MHAWKATOP U TCPAIICBTUYHA JIOKAJIN3 A,

Hucmpymenmapuym:

1. BTS FREEEMG 1000 mnpurexaBa yChbBBPIIEHCTBAHO CO(PTYEpPHO
npwioxenue Ha EMG: BTS EMG-Analyzer, koeTo € Hali-IBJIHOTO COMTYyEpHO
pelieHue 3a aHanu3 Ha EMG curnanu.

2. G-WALK (BkJ. copTyepHute npuioxeHus G-STUDIO u G-SENSOR) e
Apyrara H3M0J3BaHa MpPEHOCMMa cHucTeMa 3a (PYHKIMOHAJIEH aHajlu3 Ha

NIBUKCHHUETO.
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Cmamucmuyecku memoou
[TosyueHuTe pe3yiTatd OT HAy4YHOTO M3CJEABAHE Ca AHAIU3MPAHU ChC
CpaBHUTENEH aHanu3. M3noi3BaHuM ca aHanuTHUYHUTE mnporpamu Ha BTS

FREEEMG 1000-BTS EMG-Analyzer, u G-WALK - G-STUDIO 3a

CPaBHUTCIICH aHAJIN3 Ha PC3YJITATUTC OT CKCIICPUMCHTAJIHATA pa60Ta.

MeToanka 3a u3cjaeaBaHe U KOPEeKIUs HA pediieKToOpHUTE TUCHYHKINH
(BKJI. pelenITOPHHU)

ITvpeu eman. Knunuuen onum

[lanmenture ca pexabwiUTUpaHU C pyTHUHHATa METOJIMKa Ha
KHHE3WTepanus, MpueTa B KIWHHUKATAa, BKIIOYBAIA KUHE3UTEPAIUs, €TAITHO
BEpTUKAIM3UpaHEe M oOyyaBaHEe B XOJAeHE. Meroaukara 3a KOpPEKIUs Ha
peduekropauTe quchyHkiuu (BkI. peuentopuu) — MMT na IIK u meTonuka P-
DTR, ce BxitouBa cien 3—4-Tust JIeH 10 BpeMe Ha 00y4aBaHETO B XOJCHE U Ce
Mpelun3npa CbOTBETHO OT HYXKJIUTE Ha MallMeHTa Ha 8-us U 12-us 1eH.

W3BbpiieHo € HaOmrOfeHWE Ha KadyecTBOTO Ha OanaHca, omopara,
MOXOJIKaTa U CBOOOaTa Ha ABUYKEHHUE.

Cnopen kinacudeckata meroanka Ha [IK manmueHTHT AOKOCBAa U JIEKO
MPEMECTBA C MPBCTH M 3aIbpKa B 30HUTE HAa aKTHBHOCT MPETHUTE TOPHU U
JIOJTHU peIeKCH WA 3aHUTE TOPHU U JOJHU pedIeKCH 3a HIKOJIKO MUHYTH,
JIOKATO HE MOYYBCTBA MYJICAIUH.

ToBa yecTo HE ce MoJydyaBa u € ¢ KPaTko Bb3JICHCTBHUE.

e Ype3 meroma P-DTR Ha a-p Xoce Ilanomap mno-tpaiiHO ce
SNMMMUHUPAT KOOpAuHAIMOHHUTE nuchyHknun. [Ipu nmpuraranero My
JECHO  C€  JUarHoCTUIMpaT  TOCPEJACTBOM  TepaleBTUYHATA
JOKaIu3alus W WHIAUKATOPHHUS ~ MYCKYJl  pa3CTpoWcTBara B

[EHTPUPAIIUTE PEPIICKCH.
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JleueHneTo ce ChbCTOU B INpujIaraHeTo Ha aJIFTOPHUTbM 3a BBBCIKIAHC Ha
CTUMYJIN (HpOBOKaHI/II/I KbM  OIIPCACIICHHU  pCOCITOpHU B  TAIOTO  —

MEXaHOPEUENTOPH, HOLIMPEIIENTOPH U JIP.) U TECTBAHE HA pe3yJiTaTa OT TAX.

Bmopu eman. Ckpununz na maaou, akmueHu auua

ITo BpemMe Ha TO3M eram Ha wu3cienBaHeTo MeToaukara Ha P-DTR
IPETHPIIS pa3BUTHE U Oellle YCTAHOBEHO, e IIEHTpUpanuTe pedaekcu mMorat aa
ce TpeTupaT MocpeACTBOM paborta ¢ peuentopu 3a ¢uH u rpyd gommp. Tosa
HaJOXXM B TO3M €Tall Ha W3CIIEBAHETO Ja C€ MPOABIKM C HaOIIOJIEHUETO,

AUATrHOCTHUIUPAHCTO U KOPCKIUATA Ha TC3U ,[[I/IC(l)YHKIII/II/I I10 HOB HAa4YHH.

Tpemu eman. Excnepumenmanna padooma ¢ anapamuo u3ciedéane

Tpertusrt etan e npoabKeHUE Ha BTopusa. B ekcnepumeHTanHara paboTa
€ M3IO0J3BaH CHIIMAT MAHYaJICH METOJ 3a JMArHOCTHKAa Ha LIEHTPUPAILINUTE
pediekcH, HO JICYEHUETO MPEThPIsl U3BECTHU MPOMEHHU, Thii KaTO B XOJa Ha
M3CJIEIBAHETO C€ YCTAHOBH, Y€ T€ MOraT Ja C€ MOBJIMSABAT U IOCPEICTBOM
paboTaTa c 4YepenHO-MO3bYHUTE HEPBU OT KoHIleniusaTa 3a P-DTR. B To3u eran
ce 100aBM W HMHCTPYMEHTAJIHOTO H3CJEABaHE C Ie1 OOEKTHBHM3UpaHE Ha
pe3yJATaTUTE U aHAJIM3a HA TepAlleBTUYHATA METOAUKA.

Hay4yHoTO M3cnensane € NpoBeIeHO B CJIEIHATA IT0CIEA0BATEIHOCT:

1. MMT 3a XunepTOHUYHOCT Ha MYCKYJIHUTE, 3a aKTUBHH IICHTPUPAIIH
pebnexkcn W 3a JUCOYHKUMS HA HOIMUENTUBHUTE PELENTOPU Karo
nokazarenu 3a Je3opraHusupaHoct Ha HC wu  HapymaBaHe Ha
¢yHKUMOHANHUS ~ OajlaHC Ha  OpraHuM3Mma, MposBSIBAUl0O C€ C
XUIIEPTOHUYHOCT Ha MYCKYJIUTE U HAPYILIEH MOJIEN HA XOJICHETO.

2. IlocnemoBarenHo eMMMUHHUpAHE HA XUIIEPTOHHUYHOCTTA M OTCTPAHSIBAHE
Ha aKTUBHUTE LIEHTpUpAIIU pedIIeKcH, KOUTO C€ ABSIBAT KOMIIEHCATOPEH
MEXaHu3bM 3a momabpkane ¢yHkiuara Ha HC, u ¢ mocnenBaiio

HEyTpalIu3upaHe Ha HOMUIEITUBHUTE TUCPYHKITHH.
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Kopeknusara Ha auCYHKIMUTE € OCHIIECTBEHA Ype3 YHHUKaJIHATa
TeparneBTUYHA METOAMKA HAa MPOINPHUOLICNTUBHUS IBIOOK CYXOXKHWIEH pedIieKkc
(P-DTR), m306perena ot a-p Xoce ITamomap.

3a Joka3BaHe Ha €(QEKTHBHOCTTA HAa HAay4YHHUS EKCHEPHUMEHT 3a
U3Cle/IBaHe M KOPEKIMs Ha pedueKTOpHUTE NUCPYHKIUU (BKI. PELENTOPHH),
KakTO W 3a BB3CTAHOBSIBAHE MojieJa Ha XOJeHEe, € H3paboTeH CrelHraieH
aNrOpuThM 3a auarHoctuyHata amaparypa — BTS FREEEMG 1000 - BTS
EMG-Analyzer u G-WALK — G-STUDIO, G-SENSOR.

A. Ortunta ce peakuusta Ha HC 4pe3 MycKylIHMsST TOHyC 3a
XUnepmoHUYHOCH U ChOTBETHO BH3CTAHOBSIBAHETO MY 10 HOPMOMOHUYHOCH,
nokaszaten 3a ontuMmanHara pabora Ha HC (emekrpommorpadus upes BTS
FREEEMG 1000 - BTS EMG-Analyzer).

Upez EMG cen3op, moctaBeH Ha JjeBus m. deltoideus, ce 3ammcsar
CUTHAJIUTE Ha TeCTOBHs MYCKyJ. [IpoBexkaa ce mpoTOKoa 32 HOPMOTOHHYHOCT,
npu KOWUTO ce TecTBa HWHAUKATOpHUAT Myckyn (VM) upe3 BusyaitHa
nposokanus che cumson (1) 1Be ycrnopemHu TUHMM, BB3eHCTBAIIM HA JISBOTO
nonykwibo, wumm ,pedrnekcHara aetHoct. Te3u ycmopeaHu JUHUU
,»3aIbpKaT HepBHaTa jaeitHocT 1 MIM pasBuBa ,,c1a00CT*, cTaBa XUIIOTOHUYCH.
Upes Bu3yasiHa MPOBOKALIMS ChC CUMBOJI (X) KpbCTOCAHU JIMHUU, BB3JICUCTBAIIN
BHPXY paboTaTa Ha JABETE MOJYKBJIOA, IPU KOETO Ce Mojy4ana ,,Bb30yaa‘ BbpXy
HC, xaro T4 3acTaBst BCHUKM MYCKYJIHM U B yacTHOCT UM na pa3Busr ,,cuia’.

TecTBaHeTO CBHC CHUMBOJA 3a XUIMEPTOHWYHU MYCKYJIM Ce€ Hajara
nmopanu (akrta, Y€ CHIIECTBYBAa IMATOJOTHYHO CHCTOSTHUE, BCICACTBUE Ha
onpenenenn TpaBmu, 1 HC ,,00pbiia“ HepBHUS curHail. Toil ce u3paxia u
BMECTO MYCKYJIUTE J1a pa3BUBAT ,,cuja*, T pa3BUBar ,,cJ1a00CT".

Bb. OtuereHn ca WMHAEKCUTE, KOUTO MMAaT OTHOIICHHE KbM CHMETPUSTA B
mozena Ha xojeHeto (nmporpamara G-WALK — G-STUDIO, G-SENSOR). Te

ca TpY BUJA, KaKTO CJIe/IBaT:
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o “Walk Quality Index” — Huoexc 3a xauecmeomo na noxookama (UKII) —
MOKa3Ba BH3MOXKHOCTTA Ha JIMIIETO J]a pa3mpeesi IPaBHIIHO B XOJIEHETO
OTopHaTa U MaxoBaTta (asa.

o “Symmetry Index” — Unoexc na cumempus (UC) — naBa uadopmanus 3a
oOmrara CMMETpUs Ha JIULIETO 10 BPEME Ha XOJICHE.

e “Propulsion Index” — Hnoexc na ommaackearne (MO) oT Kpak Ha Kpax

IIp1 MOACJIa Ha XOACHC.

Anzopumvm Ha paboma
A. Aneopumvm Ha paboma no epeme Ha UHCMPYMEHMATHUSL 3aNUC

Aneopumvm Ha mepanuama
b. Ancopumvm na mepanesmuunama paboma

TepaneBTuunaTta paboTa ce U3BBPIIBA MEXIY OTICTHUTE U3MEPBAHUS U
JUAarHOCTUIIMPAHETO HA MOXOJKAaTa Ciejl ,,HaYaTHOTO XOJEHE, KaTO MMbPBO CE

CHEMa HAJIMYMETO Ha aKTUBEH IEHTpUpaill pediiekc.
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AHAJIN3 U OLIEHKA HA PE3YJITATUTE
Ananu3z na pezyimamume om nvpeus eman — KiuHUYeH

HabGmogaBanu ca 30 jekamo OOJIHM JHMIIA B TCUCHHE Ha 12 OHU OT
paHHMS CIIEAONIEPATHBEH KIIMHUYCH TIEPHOI.

Ha muarpama 1 ¢ oHarjeaeHO MPOICHTHOTO paslpeieiicHIUe Ha BUIOBETE

aKTUBHU LEHTPUpAILHU pedIIeKCH.

AKTHBHHU HeHTpUpamm peduexkcu - %0

Hopma [Ipenan
3% 10%

3aguu
\ 20%

[Ipennu n
3aJIHU
67%

ITpennn 3anuu [Tpennu u 3aauu ® Hopma

Juarpama 1

Ha nmamuentutre € mpoBejeHa akTMBHA W TAacHBHA KuHe3uTepanus. B
pexabunuranmoHHaTa nporpama e gooaseH metoasT Ha P-DTR 3a kopekius Ha
KOMIIEHCATOpHUTE pPedIEKCH, KOUTO B OMPENEICH MOMEHT C€ MPEBPHINAT B
MaTOJIOTMYHU U 3a0aBAT BH3CTAHOBSIBAHETO Ha OajlaHca, oropara W MOXOJKaTa.
[Tocnennute mapamMeTpu ca OTYETCHH MPEAH SIMMUHUPAHETO Ha pedIeKCUTE U
B Kpas Ha JICYCHUETO B KIIMHUYHU YCIIOBUSI.

Ha nuarpamure (Ne 2, 3, 4) ca oHaryieieHH MOCOYEHUTE PE3YyJITaTHU Ha

Ha0II0AaBaHUTE apaAMETPHU.
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BAJIAHC
90.00% 86.70%

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

53.40%

13.30%

10.00%

TPYJAEH HOPMA JIMTICBA

B Havanno B Kpaiino

JAunarpama 2

MMOXOJKA

100.00% 96.70%
80.00%
60.00%
40.00%
20.00%

0.00%

90.00%

3.30%

CKOBAHA OTIIYCHATA
EHavyanno B Kpaiino

JAunarpama 3

OIIOPA

100.00% 96.70%
50.00%

36.70%

50.00%

0.00%

IITHMPOKA TACHA HOPMA

B Havanno B Kpaitno

JAunarpama 4

Huckycusn
PesynraTuTe OT M3caeaBaHETO JAaBaT MOBOJ J1a CE MPELEHN BKIIFOUYBAHETO

Ha MMT ot IIK kaTo MHCTpyMEHT 3a AMArHOCTHKAa M OILIEHKa Ha edeKTa OT
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neuyennero ¢ meroga P-DTR, we umar msAcTOo B mporeca 3a LEIEHACOYECHO
Bb3CTAHOBSIBAHE Ha JEC30praHU3alMATa Ha HEpPBHATa CHUCTEMa, 3a Ja Ce
BB3CTAHOBAT MAIMEHTUTE TMO-II'BJIHOIEHHO IO BpEeME€ Ha KIMHUYHUS

ITOCTOIICPATUBCH IICPUO.

Ananu3z na pezyimamume om 6mopus eman — CKpUHUHZ

N3cnensan e mMacuB OT CTyJIeHTH — 147 Ha OpoM, KOUTO ca KIMHUYHO
3JIpaBU JIMIIA U HSIMAT OIUIAKBaHUS 32 3/IpABETO CH.

OT mpoBEACHOTO AaHKETHO NPOyYBAHE C€ YCTAHOBU CIETHOTO: 67%
Hanuue Ha 6oinka; 29% c nykcaruu; 32% ¢ ¢pakrypu; 18% umMar ekcTpakiuys
Ha 350u; 20% c TaryupoBku; 63% ¢ 1mukarpukcu oT TpaBmu, 30% c
UKATPUKCHU OT omeparuu; 48% ot nuiata ce 3aHUMaBaT aKTUBHO ChC CIIOPT.
ToBa ca v elHU OT Hail-uecTUTE MPUYMHM 32 HACTHIIBAHE HA JE30pTraHU3aIusl Ha
HEpBHAaTa CHUCTeMa B OpraHM3Ma, KOETO C€ TPOosBSIBA C Pa3IMYHU
HEepas3MoJIOKEHUS U HapylllaBa KaueCTBOTO Ha JKUBOTA.

ITIposene ce m3cnenBane ¢ MMT ot IIK 3a oTkpuBaHETO Ha aKTUBHHU

uenTpupainy peduiekcu (ALIP) Ha yacT oT KOHTHHTeHTa — 67 Juna (auarp. 5).

Bropu eran. AKTUBHU HeHTpUpau pediexcu
- 67 amua

B C akTHBHM HeHTpuUpamu peduickcu B Jjlunca Ha neHTpupamu pediexkcn

JAunarpama 5
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B ta3u Bpb3ka ce uzpbpmu MMT 3a Hanuune Ha 6post ALIP BBB BCsiko

€HO M3CJIEJIBAHO JIMIIE B rpymara ¢ Takupa (53 nuia) (auarpama 6).

Bropu eran. U3caexanu jquna (53) ¢ opoid
aKTUBHHM HeHTpUpamu peduiexcu (%)

HEcemun HcpaBa HcTpm cyerupu Hcmer

Auarpama 6
B nuarpamara ce BuK/a, 4e ¢ €MH aKTHBEH LIeHTpupail pediekc ca 39%,
c nBa ca 40%, c tpu ca 15%, ¢ yetupu ca 4% u c net ca 2%.
Upez MMT ce ycranoBu chbcrossHuero Ha HC mnpu wm3cnenBaHus

KOHTHUHIEHT OT TO3U eTan — 147. JlaHHUTE ca NpeIcTaBeHu B 1uarpama 7.

CbcTosiHMEe HA HEPBHATa cucTeMa - 147 quna

B HopmotonuuyHoct B Xunepronuunoct = Cmaadoct B OObpHAT curnan B be3 nannun

Juarpama 7

Jnarpamata WIIIOCTpHpa  pasnpeieieHHeTO Ha  NPUYMHUTE 32

ne3zopranuzanusata Ha HC: xunepronnyHoct — 23%; cinaboCT (XUIIOTOHUS) —
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1%; ob6wpHat curHan — 5%. O6mo ca 29% ot numara, HO TPsAOBa Ja ce WMa
npensu, ye 33% ca 0e3 JaHHU, KOUTO ce M3KItouBaT. CyMapHO Te€3U MPOLIEHTH
(29%) ce mobmmxkaBar cupsimo apyrute (38% B Hopma). TpsOa na ce
oTOeNeXH, Y€ TO3W KOHTHHIEHT € OT MJAJAM JHIA, a TEHACHIHUATA € Ja ce

IMOBHUIIABAT ITATOJIOTUIHHUTC IIPUYHWHU C YBCIIMYABAHCTO HA Bb3PacCTTa.

AHanu3 na pezyimamume om mpemus eman — eKCHepUMEeHmManiex

To3u eram Ha M3cienBaHUATA € PA3ACIICH Ha J(BAa IOJETAIa: IbPBUAT €
CKpuHUHI Ha |12 nuna; BTOPUAT € EKCHEPUMEHTAJeH — JIWAarHOCTUKA H
KOpEKIUsa Ha pedIeKTOpHU TUCHYHKIMKU (BKJI. pEUENTOpHU) Ha 26 nuila, KaTo
M3CIIEIBAHUATA Ca PETUCTPUPAHU C allapaTeH IpOrpaMeH METO/I.

[Ipn aHKETHOTO MpOyYBaHE c€ MOJy4YMxXa CIEeTHUTE pe3ynaTatu: 67%
Hanuuue Ha 6oiika; 38% c mykcauuu; 35% c ppaktypu; 21% umat ekcTpakius
Ha 3b0u; 22% c TtaryupoBku; 68% ¢ LHMKaTpUKCH OT TpaBMmHu, 26% c
HUKaTpUKCH OT onepauuu; 61% oT nuiata ce 3aHMMaBaT akTUBHO ChC CHOPT.

[Ipu ckpuHUHTa ce HalpaBUXa aHAJOTUYHU M3CIIEIBAHUS HA BTOPHUS €Tarl,
KaTo c€ MOTBbP/MXA CHIIUTE PE3YJITATU U B TPETHUS €Tal B MOJKpENa Ha HalllaTa
T€3a — aKTUBHM IEHTpHUpaIy pediekcu, Opoil aKTUBHU LIEHTpUpAIIU pedieKcu

Ha €JHO JIMIC, CbCTOSHHUEC HAa HCPBHATA CUCTEMA.

AHanu3 na pezyimamume Ha Mpu KA3yCHU CAYUas ¢ UeHMPUpauyu peiekcu.
Kopekuyusa u komenmap

ITvpeu cnyuan

Ot mepBoHauaiHoto MMT, mnpenxokmaiio amapatHOTO, CE€ YCTaHOBHU
riio0ajHa XUMEPTOHUYHOCT, KOETO € MoKa3aTen 3a jae3opranusamus nHa HC.
Upe3 wuscnenBaneto ¢ BTS EMG-Analyzer ce mnotBbpau T1iio0anHaTa

XUTICPTOHUYIHOCT HA MYCKYJIUTC.
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Crnen xato ce yCTaHOBHU ITPUYMHATA 32 TJI00ATHATA XUIIEPTOHUYHOCT, Y€ €
TuchYHKIMS Ha HOLMIIENITUBHUTE PELIETITOPH, TSI C€ KOPUTHpa C METOIUKaTa Ha
npornpuolenTuBHUs ab100K cyxoxuieH peduexc (P-DTR). Ilposene ce
koHTposHO m3cieaBane ¢ BTS EMG-Analyzer u ce ycranosu, ye HC pearupa
HOPMOTOHHYHO.

[IpoBene ce MMT 3a Hanuyuie Ha aKTUBHU IEHTPUPAITN PEPIICKCH U CE
YCTAaHOBM HaJM4M€ Ha TMpeAeH UeHTpupan] pediekc BISIBO, JIAOUPUHTEH
peduiekc BIIBO U pediiekc riiaBa—Iius BIIsBO.

Crnepn ToBa ce M3BBHPILM HAYAJIHO M3CJIEIBAHE HA MOJIENIa Ha XOJIEHE Ype3

nporokon WALK + ¢ tenemerpuunara cuctema G-WALK.

Walk Analysis Report

LEFT WALK RIGHT WALK
QUALITY INDEX QUALITY INDEX
1.704:2 38 26252 58 962 % 41.0422%
Cycle (%) Cyele (%)

13 e 2w 72600 17 %0m4 47
-~ &

Normal Range

®ur. 1. UKII u npu nBata kpailHUKA € C MHOTO TOOpY CTOMHOCTH

Symmetry Index Propulsion

8.8 9.9
Gait Cycle

@ur. 2. IC e vezagoBonuteneH, Ho MO e B 1nana3zoHa Ha HopMara
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Ot nosyduenuTe nanau ce Buxaa (ur. 1, 2), ye UHASKCHT HA Ka4€CTBOTO
Ha noxojkara (UKII) ot nsaBara ctpana e 96.5%, a ot nscHara crpana € 97.9%,
KOETO € B inarna3oHa Ha HopMmaTta (3eneH uBsT). MunekcsT Ha cumerpus (MC) e
86.9%, KOWTO € 3aJOBOJIUTEJICH, KOETO TMOKa3Ba, Y€ MPUIBUKBAHETO Ha
IEHThpa Ha TEXECTTa € MalKko 3a0aBeHO 10 BpeMe Ha JABUKEHUE Ha
kpaitnunure. Munekcst Ha ortiackBane (MO) e choTBeTHO 8.8 32 nsiBata u 9.9
3a JAscHaTa cTpaHa ¢ pasnuka  Mexay Tiax 1.1, ToBa moka3Ba
PaBHOINIOCTABEHOCTTA HA MPUIBUKBAHE MIPU XOCHETO.

[TocpenctBoM muankaroper myckyia (MM) u npoBokanuu B o0iacTra Ha
Tasza ce OTKPH MpOoIpHolenTUBHA JuchyHKIMS 1o oTHOIIeHue Ha I kaTeropus
Ha Ta3a (cBbp3aHa ¢ Ls u art. sacroiliaca otasicHo) — myHKT 2 (dwur. 5, 6). Tasu
IUCPYHKIMS C€ EIMMHUHHpPAa M CE€ U3BBPIIM KOPEKIMS Ha IEHTPUpAIIUTE
pedrekcu 1o MeToIMKaTa 3a peduiekca riaBa—Iims.

Cneq MMT ce KoHcTaTHpa U c€ KOpUrupa HOUULIENITUBHA AUCPYHKIHUS B
oOnacTTa Ha JlaTepaJiHMsl Majeosl Ha JECHHS JOJIeH KpailHMK B ligament
talofibularis anterior. IIpoBene ce KOHTPOJIHO U3CIEABAaHE HA MOJIENA HA XOACHE

(¢wur. 3, 4).
Walk Analysis Report

LEFT WALK - RIGHT WALK
QUALITY INDEX QUALITY INDEX
6120:104 _JBB0e1 04 L 60 77+2 00 L 38 23+2 00
Cycle (%) Cycle (%)
10.24:1.80 39932156 11.09:1.57 39.29:223

- .. - ...
&

Normal Range i P aee S0 07 Fust dovtie suppan phase (D3 D27 2300

®@ur. 3. KII e B Hopma u 3a 1BaTa KpalHMKA C BUCOKH CTOMHOCTHU
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Symmetry Index Propulsion

98.5%

8.9 8.5
Gait Cycle

®ur. 4. VIC npubmmkaBa Hail-BUCOKaTa HOpMaiHa ctoiHocT, MO e cbiio B
IpaHUIaTa Ha HOpMAaTa ¢ BUCOKU CTOMHOCTHU

Bmwxna ce monoxxutenna npomsiaa B UKII (¢wur. 3) — 97,6% BisiBo u 98,5%
BrsicHo, IC poctura 98.5%, KO€TO € OTIMYEH pe3yJITaT CIpsIMO HA4aIHOTO
u3mepBane. 1O e 8.9 3a nsBata m 8.5 3a JscHaTa cTpaHa, AJEMOHCTpPUPANKH
PaBHOMEPHOCT B MOXOJIKaTa M B JABMkKeHUETO Hamped. C OTYMTAHETO Ha J00pHu
pe3yiTaTi MU MajJKOTO Ha Opod HOUMIICNTUBHU ,IPUYMHU JedyeOHaTa
MpoIeaypa € NPUKIIYECHA.

[Ipy KOHTPOJIHOTO HW3CJIEABAHE HAJIMYME HA AKTUBHHU IIEHTPUpAIIH
pednexcu (ALIP) u He ca ycTaHOBEHH.

Upes ananutnunata nporpama G-STUDIO ce oHarnmenn nuHaMukaTta Ha
KOPEKIIUSI B MOJIEJIa Ha XOJICHE M0 BpEME Ha AUArHOCTUYHUS U TEPANeBTUYHUS
nporiec (¢ur. 5, 6).

General symmetry

®@ur. 5. IC noctura HOpMaaHUTE CTOMHOCTH

Ha ¢wur. 5 ce Buxnaa scHo, ye ungaekcbT Ha cumetpus (MC) B 00wy mian
JOCTUra JI0 BUCOKM CTOMHOCTH, MOKa3aTesd 3a Bb3CTAHOBSBAHE HA NPABUIHMS

MOJIEN Ha XOJIEHE CIe]] TEPANEBTUUHUTE MPOLETYPH.
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Propulsion

%3 T

g RT

@ur. 6. 1O e B HOpMa

Ha ¢ur. 6 e mnpencraen MO Ha paBara kpaitHuka. Otuuta ce
nosoxutenHa TeHaeHuus B MO u BojeHe Ha 1BaTa KpallHUKA paBHOIOCTaBEHO.
Cnen BB3BpbIIAHE HAa HOPMOTOHHYHOCTTA HAOJIIOIaBAHOTO JIUIIE
CIIOJICNI, Y€ YyBCTBA CIIOKOWCTBHE U CE€ ycella Bce eaHO ce € Hacnana. Cien
KOpPEKIMsATa Ha aKTUBHHS IEHTpHUpail pedyekec W HOpMajJu3upaHe Ha
MOXOJIKaTa TS CIOJEJIU, Y€ X0 C MO-ToJisiMa JIEKOTa U YyBCTBA Ta3a, paMEHETE

" muysATa Io-OTIIyCHATH.

Bmopu cnyuan

[Ipu MaHyamHOTO M3CEBaHE € YCTaHOBEHA Ti100aiHa XUIIEPTOHUYHOCT,
IbJDKAIa Ce Ha HOIMIIENTHBHA TUCHYHKIWSA, HamMupama ce B Oeiera Ha
OpanuukaTa, cliel Karo Ta3u AUCHYHKIMS C€ EIUMHUHHpPA, C€ YCTaHOBH
HopMmotoHnuyHocT Ha HC. M3cnenBaHoro nwie croaenu 3a HaMajsiBaHE Ha
HAIPESIKCHUETO B TSAJIOTO U Y€ CE YYBCTBA MO-CITOKOCH.

Upe3 ananutuunara nporpama G-STUDIO ce onarnenu nuHaMukara Ha
KOPEKIIHMS B MOJIeJIa Ha XOJICHE M0 BpeMe Ha JUATHOCTUYHUS U TEPATICBTUIHUS

nporiec (dur. 7, 8).
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General symmetry

®ur. 7. UC, npocneaeH B 001U POIEC HA U3CITICABAHE

Ha ¢wur. 7 ce Bmwxkaa sSICHO KauecTBOTO Ha moxojakara B o6l rmiaH. MC
JIOCTUTa BHUCOKH CTOMHOCTU, MPETHPIISIBANKM BIIONIABAHE HA IOKA3aTEJIUTE
Mopajgd OTCTpPaHSIBAHE Ha KOMIICHCATOPHM MeXaHW3MM 3a mOyHKT 3. Cren
CIMMUHHUPAHETO HAa CHUJIHO BIUSCIIM PEHENTOPHU IAUCHYHKIUHU OTHOBO C€

JocTUrHa Jo oTiinyHu pesynratu Ha UC, Ho Beue 6e3 yuactuero Ha ALIP.

Propulsion

87 - RT

1 2 3 2 5 Tria

Q

®@ur. 8. 1O, pocneneH B 001IHsI MPOLIEC HA U3CITIEIBAHE

Ha ¢ur. 8 e npencraen MO 3a naBata kpaiiHuka. OtuuTa ce
MIOJIOKUTENIHA TEHJAEHUUS KbM JOCTHIaHE Ha Hail-BUCOKaTa CTOWHOCT B
cumetpusta npu MO u BojeHe Ha 1BaTa KpallHUKA MO paBHOMIOCTABEHO.

HampaBu ce npoBepka 3a HaJlMyue Ha aKTUBHU LIEHTpUpAIM pediiekc,
HO TaKWBA HE C€ YCTAHOBHXaA.

ToBa onuTHO nHMIle, cied CBaIsiHE Ha Iyo0ajgHaTa XUIIEPTOHUYHOCT,

BEaHara CroJejian 3a HM34YC3BAHC Ha HAIPCIKCHUCTO B J'IYM6aJ'IHaTa o0JacT u
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o0mo 3a msuioto Tsu0. [lo BpeMe Ha amapaTHOTO M3CIEABAHE W IMO-KbCHO

CIIoaciiv, 4€ € Mo-IJIaCTUYCH U ITOHAC I10-TOJICMHU HATOBAPBAHUA.

Tpemu cnyuaii

[Ipu npeaBapuUTEITHOTO U3CIIEABAHE HA OMUTHOTO JHILE, TeCTBaHO ¢ MMT,
ce ycraHoBu HopMoTOoHMYHOCT Ha HC ¥ Hanuuyume Ha aKTHBEH IIEHTpHUpAI
nabupuHTEH pedIieKc BIsSBO.

THi KaTO Pa3TNICKAAHUAT Claydall € ¢ MHOTO KOHTPOJIHU MU3MEpPBAHUA —
13 nHa Opoii, 3a oHaryeAsIBaHe HAa METOAMKATA 111€ U3I0JI3BaMe Bb3MOXXHOCTTA Ha
aHAJIMTUYHATA CHCTEMa 3a CPaBHIBAHE IapaMeTpHTe Ha enus mporec (dur. 9).
B ananuza Ha pe3ynaTaTuTe ca BKJIIOUYEHHM CaMO TE€3W IyHKTOBE OT JjedyeOHaTa

pa60Ta, KOWUTO U3MCHAT IMO-APACTUIHO KOOPpAWHAIMATA HAa HCPBHATA CUCTEMA.

General symmetry

@ur. 9. [Ipomenu va VC 3a nienust mpoliec Ha eKCIIepUMEHTa

[TyHKTOBETE Ha TEPANEBTUYHHUS MPOIIEC Ca, KAKTO CJIEABAT: EKCTPAKIIUS
Ha 6-U J0JeH 3b0 BISBO — MYHKT 2; IIUiHA 00JMacT — MyHKT 3; dymOanHa
o0siacT — MyHKT 4; nsCHa KJIaBUKYyJia — MYyHKT 5; JeceH OBOpeK, chplie U Osi
Ipo0 — MyHKT 6; mamyupoeka Ha jisiBaTa IPEIMUIIHNLIA — IIYHKT 7; symphysis
pubis — myHKT 8; OTHOBO MIMIHA 00JIACT — MYHKT 9; JSIBO paMO — MYHKT A;
mamyupoexka Ha NsiBa MUIITHUIIA — MMyHKT B, 1 BeHTpanHaTa cTpaHa Ha JIEBUS
nakbT — MyHKT C; mamyupoeka Ha JiicHaTa IPEIMUIIHNALIA — MYHKT D, ¢ K0osTO

CC HOpMaAJIM3upaxa II0Ka3aTCIuTe.
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Propulsion

®ur. 10. [Tpomenu Ha MO 3a nenus npoiiec Ha eKCepUMeEHTa

B HavasioTo Ha M3cieaBaHETO HAOIIOJABAaHOTO JIMIIE XOEIIE C HIUpOKa
Kpadka, KJIATeWKH ce€ W PBKOMaxaWKu C IpUBEAEHU Hampen pamese. Cren
OTCTPAHSIBAHETO HAa AaKTUBHUS LIEHTpUpall pedieKc CIOJENH, Y€ paMEeHETe U
Ta3bT Ca PEIAKCUpPaHu U cBOOOAHU. B pe3ynTaT Ha ToBa OTBOpEHaTa Kpauka ce
npuOpa W CTOWKaTa c€ U3MpPaBH, TOPHUTE KPAWHMIIM 3all0YHaxa IUIAaBHO J1a Ce
nBrkart. [1o Bpeme Ha TepaneBTUUHMS CEAHC CIOJEIH, Y€ ,,TSUIOTO M CE HOCH Ha
elHa cTpaHa®. B kpas Ha pabOTHUS alrOpUTHM CIIOZEIH, Y€ Ce ycella CTaOMIHO

u noope. MO noctura HOpMaIHU CTOMHOCTH.

O000wen ananus na pesynmamume Ha eKCNEPUMEHMATHAMA ZPYNa

HampaBeH e cpaBHMUTENEH aHAJIW3 Ha EKCIIEpUMEHTaiaHaTa rpymna (26
nuna). CpaBHEHM ca pe3yJiTaTUTE Ha IoKa3zaTelauTre OT u3ciensaHero ¢ G-
WALK (ot copryepHOoTO npunoxkenue G-STUDIO).

Pe3ynraTuTe OT CpaBHEHHETO Ha MapaMeTpUTe OT HAYaJHOTO U BTOPOTO
M3CJIEIBAHE, KOUTO UMAT OTHOILLIEHWE KbM CUMETPHSTA B MOJIENA HA XOAEHETO —
UKII, UC u UO, ca onarnenenu Ha muarpama 8. MO 3a neBus u aecHus
KpallHUK ce mnoBumasar cboTBETHO C¢ 0.56 m 0.53 nyHkTa W 3ana3BaT
paBeHCTBOTO. TOBa € CBBpP3aHO C BOJEHETO Ha JBaTa KpallHUKa II0
PAaBHOINIOCTaBEH HA4YMH B MOJEJIa Ha XOJEHE W € OTJIMYeH pe3yntaT. Jpyrure
MHJEKCH HaMaJISIBaT, KOETO € TOKa3aTeJICTBO 3a KoMIeHcupaluara posist Ha ALIP

npeau HCroOBOTO OTCTPAaHsABAHEC.
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CpaBHeHue MexKIy HAYAJIHO U 2-PO

H3MepBaHe
1000 6.0 949956 959 96.1 947

80.0
60.0
40.0
20.0 8 7 9.2 8.6 9.1

0.0

UKII 0251130 WK z(_)}flCHo UC % MO JISIBO MO ASICHO

B Havanno namepBane  H2-po u3MepBaHe

Juarpama 8

Ha muarpama 9 ca mpencraBeHM JaHHUTE MEXIY BTOPOTO M IMOCIEITHOTO
M3MEpPBAHE Ha MapaMEeTPUTE B MOJIEJIa HA XOJICHETO.

[MudpoBute cTOMHOCTH OT TAbJIMIIATa TOKa3BaT e(eKTa OT TepamusiTa
cnen orcrpansBaHeTo Ha ALIP no xpas Ha pabotHus anropuThM. Te goka3Bar,

4cC I1oxoJKara CC 6aJ'IaHCI/Ipa.

CpaBHeHue MeK1Y 2-poO M IOCJIEHO

H3MepBaHe
100.0 949 963 959 957 947 95.7
80.0
60.0
40.0
20.0 9.2 9 0 9 1 93
0.0
UKIIJIXIBO  UKII ASACHO NC % 1O JIIBO MO JIACHO

% %

H2-po m3mepBane  EIlocienHo m3MepBane

Muarpama 9

Ha nmmarpama 10 ce BWXKIar JaHHUTE MEXIy HAYaIHOTO M IOCIETHOTO

H3MEpBaHEe.
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CpaBHeHHe MeKIYy HAYAJIHO U MOCJIeTHO
u3MepBaHe

100.0 96.0 96.3 95.5 95.7 96.1 95.7

80.0
60.0
40.0
20.0

0.0

87 90 86 93

1 | EEEET

HUKII JIABO HKII HC % HNO JIIBO MO ASACHO
% JACHO %

B Haunno uzmepsane  BIlocnenno nzmepsane

Tuarpama 10

Moske na ce oTOeNeXu, Y€ napaMeTpuTe THPIAT MaJIKd IPOMEHU B 001l
IJaH, HO ako ce orOenexu (akThT, Y€ TOBAa ca MOKa3aTeIu, OTYETCHU Oe3
Hanuuueto Ha ALIP, ToBa € MHOTO OOBp KenaH pe3yirar.

PesyntaTute OT ekciepuMeHTalHaTa paboTa MOTBbPKAABAT ONTUMATHUS
MOAXOJT 3a M3CIEJBAaHE W KOPEKUUs Ha peaeKTOpHUTE MUCHYHKIUU (BKIL
penenTopHr). MeToabT Ha MPONPHOLICTITUBHUS IBIOOK CYXOXKHUICH PeQIIeKc
(P-DTR) e nmecHO TmpuIOKUM U OBp3 C siBCH e(EeKT 3a BH3CTAHOBSIBAHE Ha
Mojiella Ha XojeHeTo. [IpaBWIHMAT Mozen Ha XOJCHE TOKas3Ba, 4Ye HEpBHaTa
cUCTeMa € B T.Hap. HEBPOJIOTMYHO 3JI[paBe, a OPraHu3MbT € C HOpMajHa

XoMeEo0cCTasa.

H3BOIH
1. N3paboTenata QUarHOCTUKO-TEpaleBTUYHA KOMIUIEKCHAa Iporpama 3a
U3CeIBaHE U KOpPEKUIMsS Ha peIeKTOpHU IUCOYHKIUU € U3CJe/IBaHa
Yype3 BUCOKOTEXHOJIOTMYHA JTuarHoctuyHa anaparypa — BTS FREEEMG
1000 u G-WALK, KO4TO SICHO MPEACTaBs METOJOJOTUSATA HA HAYYHHUS
€KCIIEpUMEHT.
2. IloTBbpknaBa ce HAACKIHOCTTA M BaJIUAHOCTTA HAa MAaHYyaJIHOTO

MYCKYJHO TCCTBAHC OT HPUTIOKHATA KMHC3UOJIOTHUA KATO THOCCOJIOTNYCH
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METO/Jl 34 IMAarHOCTHKA W OLICHKA HA pEe3yJITaTUTE OT Je4eHuero. B xona
Ha M3CJIEIBAHETO HWHIUPEKTHO C€ JOKa3a IpH OTYUTAHETO Ha
XUIIEPTOHUYHOCTTA U HOPMOTOHUYHOCTTA HA MYCKYJIUTE Ype3 CUCTEMATA
BTS EMG-Analyser, y¢ MMT e nienen u equHcTBeH HHCTpyMeHT Ha [1K.
Camo crnen u3paboTBaHe HA €MHHU IPUHIIUIHN U KPUTEPUHU B MOJX0/a HA
MMT wmoxe na ce kaxe, ye MMT e nayka. (MeauuuHara Kato 1suio u
MMT B 4acTHOCT HHMKOTA HsIMa Jla CTaHAT 0COOEHO OOEKTHBHU HAy4YHH
SIBJICHHSI, CYOCKTUBU3MBT BUHATH I1I¢ TIPUCHCTBA.)

Xunore3ara 3a mnpaBuiaHO npwiokeHo MMT ce mnorBepam upes
U3MO0JI3BaHATa  JUArHoCTUYHA  amaparypa. Ts rjacu, 4Ye Ha
MOJIOKUTENHATA UHPOPMALIMSI, TPOBOKALIMS, HYKHO BB3JECHUCTBUE U T.H.,
WHJIUKATOPHUAT MYCKYJ OCTaBa ()YHKIIMOHAJIHO CHJIEH WJIM CTaBa CUJICH
U CIIeZI0BATeIIHO Ha OTpHUIlaTeIHaTa HHGOpMAIHs, BpeaHaTa 3a 3/IpaBeTo,
HEMOAXOAIa 32 JaJCHUS MNalWeHT MNPOBOKAUSA, WHINKATOPHUST
MYCKyJl cTaBa (yHKIMoHaNHO cjab. ToBa € TJIaBHUST TPUHIUI 3a
KMHE3UOJIOTMYHATA JUarHOCTHKA.

HeBpodusuonornunara cucrtema, npemyioxeHa ot a-p Xoce I[lamomap,
dyHKIIMOHUpPA KaTo pedIeKCeH MEXaHU3bM, KOSTO Bb3CTAaHOBSIBA
CEH30PHUTE MPONPHOPELENTOPHU U Pe(IIEKTOPHUTE MBTHILA, KOUTO Ca
Owin ONOKMpaHW WIM HENPABWJIHO HWHTETPUPAHU BCIICJCTBUE HA
KOH(MIUKT Ha uHopmanusa. TS moanmoMara auacxusara v aJanTUPaHETo
KbM MpEIXOJHAaTa TpaBMa Ype3 BH3CTAHOBABaHE HA KOH(IMKTHaATa
uHopMaIs OT PEHenTOpUTe WM HAYWHA, MO0 KOWTO MO3BKBT THU
UHTEPIPETUPA.

[Ipunoxenata Kopekuss Ha pedieKTOpHUTE JUCHYHKIHMH 4Ype3
meronukara P-DTR  paskpuBa HuBara Ha  HEBpPOJIOTMYHATa
Ne30praHu3anus, a Chbll0 U aJrOPUTHhMa 332 Bb3CTAHOBSIBAHETO HA LEIUS

OpraHu3bM M CbOTBCTHO HCI'OBOTO 3/1paBC.
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/. PesynraTtuTe OT KIMHWUYHMS eTanm codar, ye mertonukata P-DTR moxe
yCHEIIHO Ja ObJie MpujlaraHa Kato METOJ 3a Tepamnusi KbM pyTHHHaTa
METO/IMKA Ha KUHE3UTepanus npu OOIHU CJe] MpeKapaHa HEBPOJIOTUYHA
ornepanus.

8. EdexThT Ha XKeNaHOTO MOJOKUTETHO BB3ACUCTBHE HA JUATHOCTUKO-
TepaneBTUYHATa KOMIUIEKCHA MporpamMa 3a M3CJEIBaHE M KOPEKUUs Ha
pednexkTopH AUCOHYHKIHUM OTYETIMBO CE€ JIOKa3Ba 4pe3 HHJCKCHUTE,
KOMTO HMMaT OTHOIIEHHE KbM CHUMETPHsTA B MOJ€Ja Ha XoicHeTo. B
3AKIIOYUTEIHUTE U3MEPBAHUA HA JIMIATA OT €KCIIEPUMEHTA C€ OTUUTA, Ue
uaaexkcure uMm (MKII, MC wu HMO) 3a njBuratenHara akTUBHOCT
nmpeMuHaBaT crorHocTTa Hax 90%, KoeTo € mokasaren 3a IpPaBHIICH
MOJIE] Ha XOJICHE M 3a BBH3CTAHOBSIBAaHE Ha (PYHKIMOHAIHMS OajlaHC Ha

HCPBHATa CUCTCMaA.

IIPEIIOPBKH

1. M3cnenBanara IWAarHOCTHKO-TEPANlEBTHYHA IMporpaMa 3a KOPEeKUUs Ha
HEpBHATa AC30pPTaHU3alMs € MOAXOIAINA 3a aJalTUPAaHEe KbM YCIOBUATA
Ha BBHIIHATA CpPela U Taka MOXKE 3a KpPaTKO BpPEME Ja C€ Bb3CTaHOBU
HEBPOJIOTUYHOTO 3[IpaBE HA YOBEKA.

2. OcHoBHara nen Ha metoga P-DTR BbB dyHKIIMOHATHATA HEBPOJIOTHS €
Jla c€ BB3CTAHOBH OINTHMMAaliHATa PedIeKTOpHA aKTUBHOCT HA HEpBHATa
CUCTEMa KbM BCSKAKBM CTUMYJM. TOBa 1€ CHECTH HA roJjiiMa 4acT OT
MallMEHTUTE BPEME U CPELICTBA.

3. Bcuuku uscnenBaHus M HAyYHHM JIOKa3aTelICTBAa MOKa3BaT, Y€ METOJUTE
Ha TPWIOKHATA KUHE3UOJOTMS HMMaT HEOCHOPUMO MSCTO BbB
du3uKaTHATa MEIUIIMHA.

4. TepamneBTuTe OT pa3iM4HM CHEHAIHOCTH, oOyunin ce Ha MMT, Mmorat
Jla TO M3MON3BaT B CBOATAa paboTa 3a TMo-epeKTHBHA JUATHOCTUKA U

JICUCHUC.
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5. MaHyaqHOTO MYCKYJIHO TECTBAHE HA MPUJIOKHATA KUHE3UOJIOTHS €
KEJIaTeHO Jla C€ Pa3NpOCTPaHU B PEXaOMIMTAIIMOHHATA IpakTHUKa Ha
BCUYKM HHUBa B OOJHMYHATA M W3BHHOOJHMWYHATA TIOMOI] Ha
3apaBeonasBaHeTo. Ho ToBa U3uCKBa COJIMIHA TEOPETUYHA ITIOATOTOBKA U

IMPAKTUICCKHU YMCHHU .

3AK/IIOYEHUE

HucepranmstTa € IIOCBETEHAa Ha M3CIEABAHE M KOPEKUMs Ha
pedaexkTopHuTe AUCPYHKUMU (BKJI. PELUENTOPHH) 4Ype3 METOAUTE Ha
MPUIOKHATA KUHE3UOJIOTHS.

N3paboTeH € airOpuThM U € CTPYKTYpHUpaHa AMarHOCTUKO-TEparieBTUIHA
KOMILIEKCHA IporpaMa 3a M3CIeABaHE M KOPEKUUs Ha PePIEeKTOpPHUTE (BKJI.
penenTopHu) AUCHYHKIIUU.

OuakBaHUsTa 32 MOJOXKHUTEIHU PE3YJITATH NPH HAIMYUETO HA AKTUBHU
LEHTPUPALLU PePIEKCH OCPEICTBOM MIPUIIOKHA KHHE3UOJIOTUsl, MeToauKaTa P-
DTR 3a xopekiusi, ce TOTBbpAUXa B MpoIeca Ha eKCIIepUMEHTaIHaTa padoTa.

[IpunoxHaTa KWHE3HOJOTUs C€ SIBABA MEXIYIMCUUIIMHAPEH MOAXOA
KbM 3[paBEONa3BAHETO, KOWTO CBBMECTSBA KJIIOYOBUTE €JIEMEHTH Ha
opuMamHaTa MEIUIMHA W KOMIUIEMEHTAapHUTE METOAU 3a JAMAarHOCTUKA U
JICYECHHUE.

[IpunokHaTta KMHE3HOJIOTHS € CPAaBHUTEIIHO HOB M €(PEKTUBEH METO]I 3a
JMArHOCTUKA, TPABUIITHOTO OCBIIECTBSIBAHE HA KOMTO MOXE Ja 00e3Medyu KakTo
[IEHHU 3HAHMS 32 HUBATA HA PU3UOJIOTUYHUTE NTUCPYHKIIMU HA OpraHU3Ma, Taka
U 32 JICUEHUE Ha MHOTO 3a00JIsIBaHUSI.

PesynrTaTuTe OT eKkciepuMeHTalHaTa padoTa MOTBbPKAABAT ONTUMATHUS
MOJXOJ 3a M3CJIEeBAaHE W KOPEKIUs Ha peQeKTOpHUTE IUCHYHKIUU (BKIL.

penenTopan). MeToabT HA MPONPHUOLIETITUBHUSA TBIOOK CYyXOXKUJIEH pediekc
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(P-DTR) e mecHO mpwiiokuM M OBp3 C siBEH e(EeKT 3a BH3CTAHOBSBAHE Ha
MoJiesla Ha XOJieHeTo. [IpaBUIHUAT MOZENl Ha XOJIEHE IOKa3Ba, Y€ HEpBHATA
cUCTeMa € B T.Hap. HEBPOJIOTUYHO 3JIpaBe, a OPraHu3MbT € C HOpMaJIHA
xoMmeocTasa. B mporieca Ha paboTara ¢ TSUIOTO MaHYalTHOTO MYCKYJTHO TECTBaHE
Ce fABsABa YHUKAJECH MHCTPYMEHT 3a JUArHOCTHMKA M OIICHKA Ha TOJYYEHUTE
pe3yJTaTH.

[IpoBeaeHusT Hay4YeH EKCIEPUMEHT II0Ka3Ba, Y€ JAUArHOCTUYHO-
TEPANEBTUYHUAT aJITOPUTHM MOXKE Jia C€ MpUIara KakTo MpU MalMeHTH, Taka 1
MIPU CIIOPTUCTH IO BCSIKO BPEME M Ha BCSIKO MSICTO C 11€J1 ObpP30 Bh3CTAHOBSIBAHE
MojieNia Ha X0JIeHeTo. ToBa Moke Ja ObJie HE3aMEHUM ITOMOIIHUK 32 Bh3MOYKHO
Hai-100pOTO peaiM3upaHe Ha CIIOPTUCTA M0 BPEME Ha ChbCTE3aHHUE.

To3u HaydyeH Tpyad peliaBa MHOIO Majka 4YacT OT TOJIEMUTE
BBb3MOKHOCTH Ha METOJMTE Ha MPWJIOKHATA KUHE3UOJOTHS MU B YACTHOCT Ha
Meroga P-DTR BBB dyHKIIMOHanHATa HeBpoJiorus. B kopeknusara Ha
peduekTopauTe (BKJI. peHENTOpHHM) AUCHYHKIIMH OCTaBaT BCE OIE MHOTO
HepelieHu crnenu@UUH O0COOCHOCTH OTHOCHO IISUIOCTHAaTa (YHKIIMOHATHA
opraHu3alys Ha opraHusma. Te3u ChIIeCTBEHU MOMEHTH MOTraT €IMHCTBEHO J1a
ce pemaTr ¢ peadila HAaydYHH W3CIeABaHMs, 00e3MeYeHH OT HaIJIeKHA
CrielMaJiu3upaHa TEXHUWKAa W OT HAyYHH €KUMM B 00JIacTTa Ha MPUIIOKHATA

KHMHC3H1OJIOI'UA.

INPUHOCHU HA TMCEPTAIIMOHHUSA TPY [

JlucepranmsiTa € MOCBETEHA Ha W3ClieBaHEe Ha pPedIICKTOPHUTE (BKIL.
penenTopHru) IUCPYHKIMU Ype3 MaHyaTHOTO MYCKYJHO TECTBaHE Ha
NpWIOKHATA KWUHE3WOJOTHS MW KOpPEKIMATa WM C METOAWKaTa Ha
MPOMPUOIIENTUBHUA  THIOOK cyxoxuineH peduekc (P-DTR), xakto wu
J0Ka3BaHETO Ha e(dekTa WM upe3 NHAarHOCTUYHA TPEeHOCHMa amaparypa 3a

(YHKIIMOHAJIEH aHaIu3 Ha JBUKEHHUETO.
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HampaBeH e KkpuTuyeH aHajau3 Ha JOCTaThb4eH OpoN JUTEpaTypHH
U3TOYHUIIM TI0 U3CIICIBAHUS IPOOIIEM.

CucreMaTHU3UpaHUAT JUTEpPATYypeH 0030p HMa TEOPETUYECH MPHUHOC,
KONTO JaBa BB3MOXHOCT Ha CIHEIUAINCTUTE Ja C€ 3arlo3HasT C
O0COOEHOCTHUTE M METOJIUTE Ha MPUIIOKHATA KUHE3UOJIOTHS, IPUUHUHUTE 32
HEBPOJIOTUYHATA JI€30praHu3allisd Ha OpraHu3Ma M METOJAMKaTa Ha
PONPHUOLIENTUBHUS ABJIOOK cyxoxkuieH pediekc (P-DTR) 3a kopekius
Ha pediaekTopHUTE (BKJI. PELENTOPHU) AUCHYHKIHUM 33 MaKCHUMAJIHO
MOCTUTaHE Ha HEBPOJIOTUYHO 37PaBe.

3a mbpBU BT CE€ U3CIEABA Ype3 TO3M MOJEN JAUAarHOCTUYHA arapaTypa,
4Ye MPaBUIHO NPUIIOKEHOTO MaHYyalTHO MYCKYJIHO TECTBAaHE € IIEHEH
JMArHOCTHYEH HWHCTPYMEHT Ha MPUIOKHATA KUHE3UOJIOTHS, KOETO € C
NPAKTUYECKU MIPUHOC 3a GU3HOTEpanusiTa, CiopTa u T.H.

N3paboteH € u € anpoOupaH aaropuTbM Ha JUATHOCTUKO-TEpaneBTHUUYHA
KOMIUIEKCHa Tporpama 3a M3CJIe[IBaHe U KOpEKUUs Ha peIeKTOPHUTE
(BKJI. peuenTopHU) TUChHYHKIMH ype3 METOJMKaTa Ha
MPONPUOLIENTUBHUS ABIOOK cyxoxuieH pedaekc (P-DTR), xoeto e ¢
TEOPETUKO-TIPAKTUYECKH MPUHOC 32 KIIMHUYHATA MPaKTHKA.

[IpoyuBaneTo m0OKa3Ba, Y€ METOAMKATa Ha MPOMPHOLECTITUBHUSA IBIOOK
cyxoxmieHn peduekc (P-DTR) e enna 1menna anrtepHatuBa 3a
SIMMHUHUPAHE HAa (PYHKIIMOHAIIHATA HEBPOJIOTUYHA JI€30pTraHU3alusg U 3a
OBp30 BH3CTAHOBSIBAHE XOMEOCTa3aTa Ha OpraHU3Ma.

[TorBbpeno €, de upe3 aumarHoctukara ¢ MMT u kopekuus Ha
pebnexkTopHuTe (BKI. pPEIENTOpHU) IUCHYHKIMH C METOJAMKATa Ha
MPONPHUOLIENTUBHUS IBJIO0K cyxoxuiieH peduekc (P-DTR) moxe necHo
1 OBP30 J1a c€ BH3CTAHOBU ONTUMATHOTO (DYHKITMOHHpPAHE Ha OPTaHU3Ma,
KOETO € MBTAT KbM JOCTUTAHE HA MJICAUTHOTO HEBPOJOTHYHO 3/paBe, U Ja
Ce TMpeAOTBpAaTH pPa3BUTHETO HA HEXKEIATESTHUTS CIOKHM HHUBAa Ha
TuchYHKIIHS, pa3pylIaBalii KaYeCTBOTO Ha )KMBOTA HA UHIUBU/IA.
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PROBLEM RATIONALE

Nowadays there is a lot of talk about health prevention and promotion.
But what is it, really? The word prophylaxis comes from the Greek
(prophylaktikos) - or a collection of precautions against disease, health and
human performance. Health is a set of physical, psycho-emotional and social
states and relationships of an individual, from which it is concluded what health
he is in. At its heart is the nervous system (NS), which has the task of balancing
all the irritations from the external and internal environment to which the person
Is subjected. From a modern neurophysiological point of view, Dr. Jose Palomar
notes that: “In certain conditions, a person is vulnerable and the usual or
excessive stimuli for the body, no matter their nature, exert too much influence
on the NS at any given moment. It fails to balance and compensate, whereby the
so-called receptor dysfunction or distorted information appears. (Palomar JL,
2015). In such situations, the work of the NS changes, disorganizes and its
ability or function to exert and regulate excitation or retention for the purpose of
balancing and adaptation is impaired. In this condition known as
"hypertonicity”, the NS loses its ability to relax or retain muscle tone. The
muscle develops strength only, without being able to develop weakness in the
provocations set for it, as a result of which all efforts to prevent future
complications would be in vain and even hamper the work of the NS itself.
According to the author, the biggest change is caused by nociception and it has
to be dealt with in the first place before anything else is started. Secondly, in
terms of the problem posed, centering reflexes, when active, and we find them,
means that they are "engaged" to compensate for or balance the symmetry in the
patient's gait, which is most often a consequence of traumatic trauma of
nociceptive or other nature. According to the author, this distorted information
or the way the brain interprets it is at the bottom of the neuromuscular

dysfunctions that are observed in the clinical setting. These dysfunctions exist
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for neurological reasons, not due to the intrinsic / innate qualities of the muscle.
He does not deny that tissue damage does not exist, but recovery is itself a
matter of days, while neurological components can exist indefinitely, to infinity.
And if If we are able to present to the NS via proprioceptive stimulation the
distorted model that exists through the muscular response and then elicit a deep
tendon reflex, the NS will automatically normalize the nerve response (Palomar
JL, 2015). "The range of proprioceptive variations that can now be treated with
this method extends from dysfunctions of the muscle spindle cell and Golgi
receptors in the tendons to thermal, pain, vibration, sense of joint position,
rough and fine touch, sense of tickle and itching, and more. Also, digestive
studies, blood pressure, endocrine neurological interaction control are being
researched, developed and almost completed, but there is still much to be done.
The treatment is much more aggressive and is applied very quickly. Our
therapeutic view changes from doing something to the body in integrating the

neurological response. ”The author determines that this is the better approach.

Working hypothesis

In the available scientific publications we have found a large number of
studies related to the use of the main diagnostic tool for MMT in AK. Reports
on the correction of reflex dysfunction using the proprioceptive deep tendon
reflex (P-DTR) method are scarce and under-researched.

This gave us reason to work out the working hypothesis for this scientific
experiment:

* Implementation of a complex diagnostic and therapeutic methodology
for persons with active centering reflexes with the possibility for more accurate
examination and effective correction of reflex dysfunctions through applied

kinesiology and the technique of proprioceptive deep tendon reflex (P-DTR).
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In this regard, the research algorithm was developed using the diagnostic
equipment - BTS FREEEMG 1000 and G-WALK, which will prove the
effectiveness of the basic diagnostic tool with MMT of applied kinesiology and
the method of P-DTR for the correction of reflex dysfunctions (including

receptors).

Objective and tasks of the research

The aim of the research is to study and correct reflex (including receptor)
dysfunctions through manual muscular testing of applied kinesiology, the
technique of proprioceptive deep tendon reflex (P-DTR) and diagnostic portable
equipment for functional analysis of movement.

Tasks of the research:

1. To make a scientifically based analysis of the available literature
sources on the studied problem of applied kinesiology, manual muscular testing,
modern concepts of regulation of the nervous system and the therapeutic
methodology P-DTR.

2. To determine the presence of active centering reflexes and other
dysfunctions (including receptors) by MMT in the AK and their correction with
the P-DTR therapeutic method.

3. To analyze the possibilities for impact through MMT of the PC and the
therapeutic methodology of P-DTR with a specially developed algorithm for
demonstrating their effectiveness through the diagnostic equipment - BTS
FREEEMG 1000 and G-WALK.

4.Elaboratea diagnostic-therapeutic complex program for the study and
correction of reflex dysfunctions (including receptors) according to the
individual characteristics of the persons in the experimental work.

5. To choose optimal indicators and methods for assessing the impact of

the applied methodology.
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6. The results obtained should be processed and analyzed using
appropriate statistical methods to reveal the relationship between the tests and
corrections applied.

7. Based on the obtained results and their analysis, formulate conclusions

and make recommendations for clinical practice.

Organization of the survey and contingent
The organization of the scientific experiment was carried out in three

stages.

First stage. Clinical experience

The study was conducted in the period 2013 - 2015 at the Clinic of
Neurosurgery at UMBALSM "N. I. Pirogov. "

A total of 30 patients were observed, of whom 18 men and 12 women
with a median age of 54.7 years were rehabilitated with passive and active
physiotherapy within 12 days of the early postoperative clinical period. The
characteristics of the studied contingent are presented in Table 1.

Table 1

Characteristics of the first stage contingent

30
Gender Age - years Type of operation - Centering reflexes -
number of persons number of persons
Men 18 | Average age 54.7 | In the posterior 6 | Front 3
cranial fossa
Women | 12 | Average 15.4 | Ocyto- 6 | Rear 6
deviation spinodesis
Total 30 | Min. 16 | Disc herniation 6 | Frontand rear 20
Max. 78 | Stabilization 12 | Norm 1
spine
Total | 30 Total | 30

Second stage. Screening for young, active individuals
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They are between the ages of 19 and 22 in the period 2016 - 2017, students,
specialty in Physical therapy at the NSA "Vasil Levski. A total of 147

individuals were surveyed.
The characteristics of the studied contingent are presented in Table 2:

Table 2

Characteristics of the second stage contingent.

Gender Age(years) Nervous system status - number of
persons

Men 73 | Average age 20.4 | Normotonic 56
Women 74 | Min. 19 | Global hypertonicity 34
Total | 147 | Max. 20 | Global weakness 2
Average deviation | 2.38 | Switch 7

Total 99
No data 48

Total 147

Of the total of 99 neurologically disorganized individuals, 67 were
examined with MMT to identify active centering reflexes. Table 3 presents the
characteristic of the studied contingent for the presence of centering reflexes

Table 3

Contingent characteristics for availability

of active centering reflexes.

Active centering reflexes Number of persons
Presence of centering reflexes 53
Lack of centering reflexes 14
Total 67
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Third stage. Experimental testing with diagnostic equipment.

1. A screening study was conducted of young, active people between the
ages of 19 and 22 years between February and December 2019. The study
included 112 individuals.

2. Preparation for device testing has been made. A system algorithm has
been developed for objectifying the data of the scientific experiment.

3. Of the 112 subjects a randomly selected sample of 26 subjects was
monitored with the BTS EMG-Analyzer.

4. The G-WALK diagnostic apparatus was used to record and assess gait
quality in experimental subjects (26) before, during, and after diagnosis and
correction of reflex (including receptor) dysfunctions.

Table 4 presents the characteristic of the studied contingent.

Table 4

Characterization of the third stage contingent.

Gender Age — years Nervous system status - number of
persons

Men 49 | Average age 20.0 | Normotonic 34
Women 63 | Min. 19 | Global hypertonicity 45
Total | 112 | Max. 20 | Global weakness 1
Average deviation | 1.88 | Switch 2
Total 82
No data 30

Total 112

Out of a total of 82 neurologically disorganized subjects, 74 individuals with
MMT were examined to identify active centering reflexes Table. 5 describes the
characteristic of the studied contingent for the presence of centering reflexes.
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Table 5

Contingent characteristics for availability of active centering reflexes.

Active centering reflexes Number of persons
Presence of centering reflexes 53
Lack of centering reflexes 21
Total 74

The volume of the experimental work for each experienced person is
different because of the individual traumatic traits and their personal activities
on a daily basis.

We present the characteristics of the three case studies as follows:

First case. The investigated person is a 19-year-old woman with no
obvious clinical symptoms but with trauma reported: chin scar from a cat
scratch; luxation of the right ankle. The anamnesis data and the initial study
demonstrate the disorganization of the NS and the consequences on homeostasis
of the organism at functional level.

Second case. The researched person is a man of 21 years. National alpine
ski racer - giant slalom. The screening survey (April 2019) indicated in the
guestionnaire: pain in art. sacroiliaca dex. et art. genus dex.; trauma - ligature
rupture. colateralae sin., comotio cerebrae, subperiosteal rib injury;
inflammation of tendon patellae dex.; smoothed gingival lordosis and thoracic
kyphosis, which limit competitive activity; cicatrix of the chin. Does not report
luxations and tattoos. He is mentally stressed.

Third case. The researched person is a woman of 20 years. She actively
plays football. She reports no clinical symptoms, luxations and fractures. The
questionnaire reflected: knee pain; there is extraction of teeth, tattoos, cicatrixes
from trauma and surgery; she had inflammation. She was subjected to mental

stress.
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Comparative analysis was performed on some of the results of the

experimental subjects (26) in the experimental group related to the diagnosis

and treatment of centering reflexes as well as receptor dysfunctions to achieve

optimal neurological health.

Each participant in stages Il and Il of the trial has completed an

individual trauma claim form.

All participants in the trial gave their informed consent to participate in

the scientific experiment.
Methods of study

A. Manual methods

1.

Manual Muscle Testing (MMT)

When performed, isometric contraction develops in the test muscle for
2-3 seconds, with the subsequent addition of an isotonic component.
Therapeutic localization (TL)

It is a touch of the patient's fingers in an area of his body. It is a
diagnostic tool. Indicates that something is wrong in this area, but
does not show exactly what

Universal Therapeutic Localization (UTL) It is performed by
pressing and holding on an accessible tendon in a relaxed state, while
at the same time provoking and taking into account the reaction of Ml.
UTL increases the sensitivity of the NS and reveals hidden
dysfunctions.

Double stimulus A provocation or stimulus for a particular type of
receptor consisting of 2 effects administered simultaneously or in a
specific sequence. One stimulus is introduced and the second stimulus
is added during its introduction. Used in the P-DTR methodology to
identify priority / major dysfunction.

Proprioceptive deep tendon reflex (P-DTR) It is a
neurophysiological system proposed by Dr. Jose Palomar and also a
term that means to elicit a deep tendon reflex to an accessible tendon.

B. Types of opposition tests of centering reflexes
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Cloacal reflexes, or the so-called centering reflexes are preserved by early
phylogenetic development mechanisms that synchronize cranial and pelvic
coordination while walking, running, and reacting to danger.

They are generated by the limbic system located at the tip of the brain
stem, in response to the threat of survival or perceived danger.

Reasons
The most common causes of this disorder are trauma or intoxication.

Like:
e external or internal CNS physical injury,
e traffic accident, facial traumatic injury,
e acute microbial infection of the CNS,
¢ Significant internal stressor:
o cerebrovascular accident,
o acute poisoning with heavy metals,
o Brain tumors.
Cloacal reflexes were first described by Alan Berdall (Walther, 2000) and
later supported by George Goodhart (1996-1998).
He uses 8 opposition tests:
* 4 for flexion - 2 unilateral and 2 contralateral;
* 4 for extension - 2 unilateral and 2 contralateral.

B. Apparatus Methods The apparatus testing was conducted in conjunction
with the Vasil Levski NSA Research Center to demonstrate hypertonicity,
the presence of centering reflexes (including receptor dysfunctions),
using muscle indicator and therapeutic localization.

Toolkit:
1. BTS FREEEMG 1000 has an advanced EMG software application:

BTS EMG —Analyzer, which is the most complete software solution for EMG

signal analysis.
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2. G-WALK (incl. G-STUDIO and G-SENSOR software applications) is
the other portable motion analysis system used.

Statistical methods

The results of the research were analyzed by comparative analysis. The
analytical programs of BTS FREEEMG 1000 - BTS EMG-Analyzer, and G-
WALK - G-STUDIO were used for comparative analysis of the results of the
experimental work.

Methodology for research and correction of reflex dysfunctions
(including receptors)

First stage. Clinical experience

Patients were rehabilitated with the routine kinesitherapy methodology
adopted at the clinic, including Kinesitherapy, stepwise verticalization, and
walking training. The methodology for the correction of reflex dysfunctions
(including receptors) - MMT of the AK and the P-DTR methodology, is
included after the initial 3-4 days during walking training and is refined
according to the needs of the patient on the 8th and 12th day of their abidance in
the clinic .

The quality of balance, support, gait and freedom of movement were
monitored.

According to the classic AK methodology, the patient touches and gently
moves his fingers and holds in the activity zones the front upper and lower
reflexes or the posterior upper and lower reflexes for a few minutes until he
feels pulsations.

This often does not work and is with transient impact.

* Using the P-DTR method of Dr. Jose Palomar coordination of
dysfunctions are eliminated more permanently. When applied, the disorders in
the centering reflexes are easily diagnosed by means of therapeutic localization

and indicator muscle.
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* The treatment consists in applying an algorithm for introducing stimuli
(provocations to certain receptors in the body - mechanoreceptors, nociceptors,
etc.) and testing the result of them.

Second stage. Screening for young, active individuals

During this phase of the study, the P-DTR technique was developed and
it was found that centering reflexes can be treated by working with receptors
for fine and rough contact. This necessitated the continuation of the monitoring,
diagnosis and correction of these dysfunctions in this phase of the study.

Stage Three. Experimental testing with diagnostic equipment.

The third stage is a continuation of the second. In the experimental work,
the same manual method for the diagnosis of centering reflexes was used, but
the treatment underwent some changes as it was found during the study that
they could be influenced by the use of the cranial nerves of the concept of P-
DTR. At this stage, instrumental research was added to objectify the results and
analyze the therapeutic methodology.

The scientific study was carried out in the following order:

1. MMT for hypertension of muscles, for active centering reflexes and for
dysfunction of nociceptive receptors as indicators of disorganization of
the NS and disturbance of the functional balance of the organism,
manifested with hypertonicity of muscles and disturbed model of
walking.

2. Consecutive elimination of hypertonicity and elimination of active
centering reflexes, which are a compensatory mechanism for maintaining
the function of the NS, and with subsequent neutralization of nociceptive
dysfunctions.

The dysfunctions are corrected by the unique therapeutic technique of the

proprioceptive deep tendon reflex (P-DTR) invented by Dr. Jose Palomar.

To prove the effectiveness of the scientific experiment for the study and

correction of reflex dysfunctions (including receptors), as well as for the
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recovery of the walking model, a special algorithm for the diagnostic

equipment was developed - BTS FREEEMG 1000 - BTS EMG-Analyzer

and G-WALK - G -STUDIO, G-SENSOR.

A. The response of the NS is measured by the muscle tone for

hypertonicity and, accordingly, its restoration to normotonicity, an
indicator for the optimal functioning of the NS (electromyography via
BTS FREEEMG 1000 - BTS EMG-Analyzer). With the EMG sensor
placed on the left m. deltoideus, the signals of the test muscle are
recorded. A normotonicity protocol is conducted in which the
indicator muscle (IM) is tested by visual provocation with a symbol of
() two parallel lines affecting the left hemisphere or "reflex activity".
These parallel lines "hold" the nervous activity and the IM develops
"weakness" and becomes hypotonic. Through visual provocation with
the symbol of crossed lines affecting the work of the two
hemispheres, resulting in "excitement™ on the NS, causing it to force
all muscles and in particular the IM to develop "strength”.
Testing with the symbol %) for hypertonic muscles is required due to
the fact that there is a pathological condition due to certain injuries
and the NS "reverses" the nerve signal. It is degenerated and instead of
muscles developing "strength", they develop "weakness".

B. Indices relevant to symmetry in the walking model (G-WALK
program -G-STUDIO, G-SENSOR) have been reported. They are of
three types, as follows:

» “Walk Quality Index” - indicates the ability of the subject to be able
to divide his gait cycle between support phase and swing phase.

* “Symmetry Index” - provides information about the overall
symmetry of a person while walking.

* “Propulsion Index” - this parameter describes the patient’s ability to

fully accept body weight on a limb after the deceleration phase and
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push the center of mass forward on the opposite limb (acceleration
phase).

Work algorithm

A. Algorithm of operation during instrument recording

Therapy algorithm

B. Algorithm of therapeutic work

Therapeutic work is performed between the individual measurements
and the diagnosis of gait after the "initial walk", first removing the

presence of an active centering reflex.

ANALYSIS AND EVALUATION OF THE RESULTS
Analysis of the results of the first stage — clinical

30 patients were monitored for 12 days from the early postoperative
clinical period.
Figure 1 shows the percentage distribution of the types of active centering

reflexes.

Active centering reflexes- %

Norm Front
3% 10%

Rear
\ 20%

Front and rear
67%

Front Rear Front and rear Norm

Diagram 1
The patients underwent active and passive kinesitherapy. The P-DTR

method has been added to the rehabilitation program to correct compensatory
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reflexes, which at some point become pathological and delay the recovery of
balance, support and gait. The latter parameters were reported before the
reflexes were eliminated and at the end of treatment in clinical settings.

The diagrams (Numbers. 2, 3, 4) illustrate the indicated results of the

observed parameters.

BALANCE
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Diagram 2
WALK
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Diagram 3
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SUPPORT
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50.00%
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Diagram 4

Discussion

The results of the study suggest that the inclusion of MMT from
AK as a tool for diagnosing and evaluating the effect of P-DTR treatment is
relevant in the process of purposefully restoring nervous system disorganization
to restore patients as much as possible during the clinical postoperative period.

Analysis of the results of the second stage — screening

An array of students - 147 in number, who are clinically healthy and have
no health complaints - was examined.

The following survey revealed the following: 67% report pain; 29% with
luxations; 32% with fractures; 18% have had tooth extractions; 20% have a
tattoo; 63% with cicatrixes from trauma, 30% with cicatrixes from surgery; 48%
are active in sports. These are also one of the most common causes of
disorganization of the nervous system in the body, which manifests itself with
various disorders and impairs the quality of life.

A study was conducted with MMT from the AK for the detection of
active centering reflexes (ACR) of a part of the contingent - 67 persons

(Diagram 5).
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Second stage.Active centering reflexes-67
persons.

m Presence of active centering reflexes ® Lack of active centering reflexes

Diagram 5
In this regard, MMT was performed for the presence of the number of
ADRs in each study subject in the group with such (53 individuals) (Diagram 6).

Second stage.Studied persons (53) with active
centering reflexes (%)

mwithone ®mwithtwo m®mwiththree =withfour m®with five

Diagram 6
The diagram shows that the percentage of people with one active
centering reflex is 39%, with two is 40%, with three is 15%, with four is 4%
and with five is 2%.
MMT was used to determine the state of the NS in the studied contingent

from this stage - 147. The data is presented in a Diagram 7.
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Condition of the Nervous System - 147 persons

= Normotonic ® Hypertonic Global Weaknes = Switch mNo data

Diagram 7

The diagram illustrates the distribution of the reasons for the
disorganization of the NS: hypertonicity - 23%; weakness (hypotension) - 1%;
reversed signal - 5%. They add up to 29% of the total, but it should be kept in
mind that we do not have data for 33% of the subjects. In total, these
percentages (29%) are close to others (38% in the norm). It should be noted that
this contingent is young, and the tendency is to increase pathological causes
with increasing age.

Analysis of the results from the third stage — experimental

This phase of research is divided into two sub-stages: the first is
screening of 112 individuals; the second is experimental - diagnostics and
correction of reflex dysfunctions (including receptors) of 26 persons, the studies
were registered by apparatus program method.

The survey obtained the following results: 67% presence of pain; 38%
with luxation; 35% with fractures; 21% have had a tooth extraction; 22% with
tattoos; 68% with cicatrixes from traumas, 26% with cicatrixes from operations;
61% of the people are active in sports.

At screening, similar research was done in the second stage, confirming

the same results in the third stage in support of our thesis - active centering
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reflexes, number of active centering reflexes per person, state of the nervous
system.
Analysis of the results of three case studies with centering reflexes.

Correction and comment

First case

From the initial MMT preceding the apparatus testing, global
hypertonicity has been identified, which is an indicator of disorganization of the
NS. The BTS EMG-Analyzer study confirmed global muscle hypertonicity.
Once the cause of global hypertonicity has been identified to be nociceptive
receptor dysfunction, it is corrected with the proprioceptive deep tendon reflex
(P-DTR) technique. A control study was performed with the BTS EMG-
Analyzer and the NS was found to respond normotonically.

An MMT was performed for the presence of active centering reflexes and
the presence of anterior centering reflex on the left, a labyrinth reflex on the left,
and a head-neck reflex on the left.

An initial study of the WALK + walking model was then performed with
the G-WALK telemetry system.

Walk Analysis Report

LEFT WALK - RIGHT WALK
QUALITY INDEX QUALITY INDEX

§1. 042 . 382628 - - 58 962 B . 41.0422%

13 2 20 72600 17 0ma 47
. e e

Normal Range
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FIG. 1. WQI on both limbs has very good values

Symmetry Index Propulsion

8.8 9.9
Gait Cycle

FIG. 2. IS is unsatisfactory, but IS is in the range of norm

From the received data it can be seen (Fig. 1, 2) that the gait quality index
(GQI) on the left side is 96.5% and on the right side is 97.9%, which is in the
normal range (green). The symmetry index (1S) is 86.9%, which is satisfactory,
indicating that the center of gravity movement is slightly delayed during limb
movement. The propulsion index (PI) is 8.8 for the left and 9.9 for the right side,
respectively, with a difference of 1.1. This indicates an equality in gait model.

Through indicator muscle (MI) and provocation in the pelvis,
proprioceptive dysfunction was detected with respect to the pelvic category 11l
(associated with L5 and art. Sacroiliaca on the right) - point 2 (Figs. 5, 6). This
dysfunction is eliminated and correction of the centering reflexes is performed
according to the head-neck reflexology methodology.

After MMT, nociceptive dysfunction in the region of the lateral maleole
of the right lower limb in the ligament talofibularis anterior is detected and

corrected. A control study of the walking model was performed (Figs. 3, 4).
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Walk Analysis Report

LEFT WALK e RIGHT WALK
QUALITY INDEX QUALITY INDEX
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10.24:1.80 39932156 11.09:1.57 39.29:223
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Normal Range

FIG. 3. WQI is normal for both limbs with high values

Symmetry Index Propulsion

98.5%

8.9 8.5
Gait Cycle

FIG. 4. Sl approximates the highest normal value, Sl is also within the norm of
high values

There is a positive change in the WQI (Fig. 3) - 97.6% to the left and 98.5%
to the right, the SI reaches 98.5%, which is an excellent result compared to the
initial measurement. The Pl is 8.9 for the left and 8.5 for the right side,
demonstrating evenness in gait and forward movement. With good results and a
small number of nociceptive "causes,” the treatment procedure is complete.
In the control study, the presence of active centering reflexes (ACRs) was not
detected.

The G-STUDIO analytical program illustrates the dynamics of correction
in the walking model during the diagnostic and therapeutic process (Figs. 5, 6).
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General symmetry

1 2 3 Trial 1D

FIG. 5. The GS reaches normal values
FIG. 5. shows clearly that the symmetry index (SI) in general reaches
high values, an indicator of restoring the correct walking pattern after

therapeutic procedures.

Propulsion
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FIG. 6. Pl is normal
FIG. 6 shows the PI on both limbs. There is a positive tendency in Pl and
keeping the two limbs on an equal footing.
After the return of normotonicity, the observed person said that she felt calm
and felt as if she had slept well. After correcting the active centering reflex and
normalizing her gait, she said she walked with greater ease and felt her pelvis,

shoulders and neck more relaxed.
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Second case

The manual examination revealed global hypertonicity due to nociceptive
dysfunction present in the chin scar after this dysfunction was eliminated and
normotonicity of the NS was established. The subject said that he had reduced
his body tension and that he was feeling calmer.

The G-STUDIO analytical program illustrates the dynamics of correction

in the walking model during the diagnostic and therapeutic process (Figs. 7, 8).

General symmetry
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FIG. 7. GS tracked in the overall study process

FIG. 7 clearly shows the quality of the gait in general. GS achieved high
values, worsening indicators due to the elimination of compensatory
mechanisms for point 3. Following the elimination of highly influential receptor
dysfunctions, excellent GS results were again achieved, but without the

involvement of ACR.

Propulsion

- 5 Triat D

FIG. 8. PI tracked in the overall study process
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FIG. 8 shows the PI for both limbs. There is a positive tendency towards
reaching the highest value in symmetry in Pl and keeping the two limbs on an
equal footing.

Active centering reflexes were checked but were not detected.

After taking down the global hypertonicity, this study subject,
Immediately shared about the disappearance of tension in the lumbar region and
the whole body. During the apparatus testing, he later shared that he was more
plastic and could handle heavier loads.

Third case

Preliminary examination of the subject tested with MMT revealed
normotonicity of the NS and presence of an active centering labyrinth reflex on
the left.

As this case has many control measurements - 13 in number, to illustrate
the methodology we will use the possibility of the analytical system to compare
the parameters of the whole process (Fig. 9). Only those treatment points that
drastically alter the coordination of the nervous system are included in the

analysis of the results.

General symmetry

wom "
oM n h W N

FIG. 9. Changes to the GS for the whole process of the experiment

The points of the therapeutic process are as follows: extraction of 6th
lower left tooth - point 2; cervical area - point 3; lumbar region - point 4; right

clavicle - point 5; right kidney, heart and lungs - point 6; left forearm tattoo -
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point 7; symphysis pubis - point 8; cervical area again - point 9; left arm - point
A; left arm tattoo - point C, and ventral side of left elbow - point C; right

forearm tattoo - point D, which normalized the indicators.

Propulsion

FIG. 10. Changes to PI for the whole process of the experiment

At the beginning of the study, the observed person walked a wide step,
wagging and shaking hands with their shoulders forward. After removing the
active centering reflex, she said that his shoulders and pelvis were relaxed and
free. As a result, the open step retracted and the posture straightened, the upper
limbs began to move smoothly. During the therapy session, she shared that "her
body is worn to one side.” At the end of the working algorithm she shared that

he felt stable and well. IS reaches normal values.

Summary analysis of the results of the experimental group

A comparative analysis of the experimental group (26 subjects) was made.
The results of the survey indicators were compared with G-WALK (from the G-
STUDIO software application).

The results of the comparison of the parameters from the initial and the
second study, which are related to the symmetry in the walking model - WQI,
Sl and PlI, are illustrated in diagram 8. The left and right limb Pls are increased
by 0.56 and 0.53 points respectively and maintain the equality. This has to do
with keeping the two limbs in an equal footing in the walking model and is an
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excellent result. Other indices are down, which is evidence of the countervailing

role of ACR before its elimination.

Comparison among initial and second
measurement

96.0 949 956 959 96.1 94.7
100.0

80.0
60.0

40.0

20.0 8 79.2 8 6 9.1
0.0
%LwaQl %RWQI  %Symetry Propulsion Propulsion
Index L R

M Initial measurement M Second measurement

Diagram 8

Figure 9 shows the data between the second and last parameter
measurements in the walking model. The numerical values in the table show the
effect of therapy after the removal of ACR until the end of the working
algorithm. They prove that the gait is balanced.

Comparison among second and last
measurement

94.9 963 959 957 947 95.7
100.0

80.0
60.0
40.0
20.0 9.2 9 0 9 193

0.0
%Lwal %RWQI  %Symetry Propulsion Propulsion
Index L R

B Second measurement B Last measurement

Diagram 9

63



Figure 10 shows the data between the initial and the last measurement.

Comparison among initial and last
measurement

96.0 96:395.5 95.796.1 95.7

100.0
80.0
60.0
40.0
20.0 8.7 9.0 8.6 9.3

0.0
%LwaQl %RWQI  %Symetry Propulsion Propulsion
Index L R

M |nitial measurement M Last measurement

Diagram 10

It may be noted that the parameters undergo slight changes in general
terms, but if one notes the fact that these are indicators reported without the
presence of ACR, this is a very welcome result.

The results of the experimental work confirm the optimal approach for
the study and correction of reflex dysfunctions (including receptors). The
proprioceptive deep tendon reflex (P-DTR) method is readily applicable and
rapid with a clear effect to restore the walking pattern. The correct walking
pattern indicates that the nervous system is in the so-called neurological health,

and the body has normal homeostasis.
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CONCLUSIONS

1. The elaborated diagnostic-therapeutic complex program for research and
correction of reflex dysfunctions was examined by high-tech diagnostic
equipment - BTS FREEEMG 1000 and G-WALK, which clearly presents
the methodology of the scientific experiment.

2. The reliability and validity of manual muscular testing by applied
kinesiology, as an epistemological method for diagnosis and evaluation of
treatment results, is confirmed. In the course of the study, it was
indirectly proved, in the consideration of hypertonicity and normotonicity
of the muscles, through the BTS EMG-Analyzer system, that MMT is a
valuable and unique tool of the AK.

3. Only after developing uniform principles and criteria in the MMT
approach can it be said that MMT is a science. (Medicine in general and
MMT in particular will never become particularly objective scientific
phenomena; subjectivism will always be present).

4. The hypothesis of correctly applied MMT is confirmed by the diagnostic
apparatus used. It states that the positive information, the provocation, the
necessary impact, etc., the indicator muscle remains functionally strong
or becomes strong and, therefore, the negative information, harmful to the
patient, not suitable for the patient provocation, the indicator muscle
becomes functionally weak. This is the main principle of kinesiological
diagnostics.

5. The neurophysiological system proposed by Dr. Jose Palomar functions
as a reflex mechanism that restores sensory proprioceptors and reflex
pathways that have been blocked or mis-integrated due to information
conflicts. It aids diaschysis and adaptation to previous trauma by
recovering conflicting information from receptors or the way the brain

interprets them.
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6. The applied correction of reflex dysfunctions by the P-DTR
methodology reveals the levels of neurological disorganization, as well as
the algorithm for the restoration of the whole organism and its health,
respectively.

7. The results of the clinical stage indicate that the P-DTR technique can be
successfully applied as a therapy method to routine kinesitherapy in
patients after undergoing neurological surgery.

8. The effect of the desired positive effect of a diagnostic-therapeutic
complex program for the study and correction of reflex dysfunctions is
clearly demonstrated by the indices relevant to symmetry in the walking
model. In the final measurements of the subjects from the experiment it is
taken into account that their indices (WQI, Sl and P1) exceed the value of
90%, which is an indicator for a correct walking model and for

restoration of the functional balance of the nervous system.

RECOMMENDATIONS

1. The tested diagnostic and therapeutic program for the correction of
disorganization of NS is suitable for adaptation to the conditions of the
external environment and thus can restore human neurological health
in a short time.

2. The main purpose of the P-DTR method in functional neurology is to
restore the optimum reflex activity of the nervous system to all stimuli.
This will save most patients time and money.

3. All research and scientific evidence shows that methods of applied
kinesiology have an indisputable place in physical medicine.

4. Therapists from different specialties trained in MMT can use it in
their work for more effective diagnosis and treatment.

5. Manual muscular testing of applied kinesiology is desirable to spread
in rehabilitation practice at all levels in hospital and outpatient
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healthcare. But it requires solid theoretical background and practical
skills.

CONCLUSION

The dissertation is devoted to research and correction of reflex
dysfunctions (including receptors) by the methods of applied
kinesiology.

An algorithm has been developed and a diagnostic and therapeutic
complex program for the study and correction of reflex (including
receptor) dysfunctions has been structured.

Expectations for positive results in the presence of active centering
reflexes through applied kinesiology, the P-DTR correction technique,
have been confirmed in the process of experimental work.

Applied kinesiology is an interdisciplinary approach to healthcare that
combines the key elements of official medicine and complementary
methods of diagnosis and treatment.

Applied kinesiology is a relatively new and effective method of
diagnosis, the proper implementation of which can provide both
valuable knowledge about the levels of physiological dysfunction of
the body and the treatment of many diseases.

The results of the experimental work confirm the optimal approach for
the study and correction of reflex dysfunctions (including receptors).
The proprioceptive deep tendon reflex (P-DTR) method is readily
applicable and rapid with a clear effect to restore the walking pattern.
The correct walking pattern indicates that the nervous system is in the
so-called neurological health, and the body has normal homeostasis. In
the course of working with the body, manual muscle testing is a

unique tool for diagnosing and evaluating the results obtained.
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The conducted scientific experiment shows that the diagnostic-
therapeutic algorithm can be applied to both patients and athletes at
any time and at any place in order to quickly restore the walking
pattern. This can be an indispensable assistant for the best possible
realization of an athlete during a race.

This scientific work solves a very small part of the great possibilities
of the methods of applied kinesiology and in particular of the method
P-DTR in functional neurology. In the correction of reflex (including
receptor) dysfunctions, there remain many unresolved specific features
regarding the overall functional organization of the organism. These
essential points can only be resolved by a number of scientific studies,
provided by appropriately specialized techniques, and by scientific

teams in the field of applied kinesiology.

CONTRIBUTIONS TO THE DISSERTATION WORK

The dissertation is devoted to the study of reflex (including receptor)
dysfunctions through manual muscular testing of applied kinesiology
and their correction with the methodology of the proprioceptive deep
tendon reflex (P-DTR), as well as the demonstration of their effect by
means of portable diagnostic apparatus for functional motion analysis.
A critical analysis of a sufficient number of literature sources has
been made on the problem under study.

The systematic literature review has a theoretical contribution that
enables specialists to become acquainted with the peculiarities and
methods of applied Kkinesiology, the causes of neurological
disorganization of the organism and the technique of proprioceptive
deep tendon reflex (P-DTR) for the correction of reflex receptors

dysfunctions to maximize neurological health.
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For the first time it is investigated through this model of diagnostic
equipment that properly applied manual muscle testing is a valuable
diagnostic tool in applied Kkinesiology, which is a practical
contribution to physiotherapy, sports, etc.

An algorithm of a diagnostic-therapeutic complex program for the
study and correction of reflex (including receptor) dysfunctions was
developed and tested using the technique of proprioceptive deep
tendon reflex (P-DTR), which has a theoretical and practical
contribution to clinical practice.

The study proves that the technique of proprioceptive deep tendon
reflex (P-DTR) is a valuable alternative for eliminating functional
neurological disorganization and for rapid recovery of homeostasis of
the body.

It has been confirmed that, through diagnosis with MMT and
correction of reflex (including receptor) dysfunction with the
technique of proprioceptive deep tendon reflex (P-DTR), the optimal
functioning of the organism can be easily and quickly restored, which
is the way to the ideal neurological health and prevent the
development of unwanted complex levels of dysfunction that impair

the quality of life of the individual.
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