PELHEH3USA

Ot IIpo¢. Pycka BacuieBa IlackaneBa, im
UiieH Ha HAYYHO KYpH 32 3allUTa Ha JUCEPTAMOHHEH TPY/I 3a IPUCHKIAHE HA
OHC ,,JlokTop” KbM KaTeapa ,, [eopusi 1 METOIMKA Ha KHHE3UTEpanusTa”,
daxynrer ,,O0IECTBEHO 3/paBe, 3APABHU IPYKHU U TYPUIBM
Hannonanna CrioptHa Akaaemus ,, Bacun JleBcku™
Ha Tema:
»1IpoyYBaHe Bb3CTAHOBSIBAHETO HA
JIOKOMOTOPHATA JIEHHOCT cJiel TPABMATUYHM CHCTOSIHUS HA 10JI€H
KpalHHUK”,
pa3zpabotren ot 1okTopaHT AtaHac Kocragunos /Ipymes, c HayueH
pbkoBoauTen aon. Janeauna Emunosa BaueBa, B npodecronanto

HarpasieHue 7.4. OOIecTBEHO 3paBe, TOKTopcKa rporpama Kunesurepanus

Temara € akTyajlHAa C BOXHO MEAMKO-COLIMATIHO 3HAYEHUE, NPEABHU/L
YecToTara Ha pPasnpoOCTPAaHEHUE HA TPABMATUYHUTE YBPEXKIAHWUS Ha JOJHU
KpalHUIM, 00€3BMKBAHETO W MPOJIBIDKUTEIIHOTO H3IMOJI3BAHE Ha MOMOIIHH
cpeacrtsa. M3cneaBaHeTo M IMArHOCTULMPAHETO HA MOXOAKAaTa € OMpPeAeIsiio
IIPM AHAIM3UPAHE HaA I[ATOJIOTUYHOTO CBCTOSSHUE C LEJI ChCTaBsHE Ha
TBITOCPOYHA KOMIUIEKCHA pexaOWIUTAIllMOHHA TMporpamMa MpH MalUeHTH
NpPETHPIENN TpPaBMATHYHA YBpeAa Ha JOJHUTE KpPAaWHULIM C HaJIu4yue Ha
KoHTpakTypu. [lpm Hanuuue Ha yBpeaa W HapyllaBaHe Ha (yHKIHITa Ha
JTOJTHUTE KpalHUIM, MapaMEeTPUTE HA MOXOJKAaTa C€ OTKJIOHSABAT OT HOpMarTa,
KaTO IO TO3W HAYMH CE€ MOSBSIBAT IMATOJOTMYHU MOXOJKH, KOETO 3aTpyAHsBa
JIOKOMOIYSL M HAapyIllaBa Ka4e€CTBOTO HA KMUBOT Ha IMALIUEHTHUTE.

OCHOBHO BHUMAaHHUE B JUCEPTAIMOHHU TPYJ € HACOUCHO KbM U3Ce08aHe

Ha noxookama npu Cﬂe()mpaemamulmu CbCMOSIHUSL HA OOJIHUME KpaﬁHuuu c



U3NON36AHEMO HA UHOBAMUBHU MEXHOJIO2UYHU YCMPOUCMBA CbC COPmMyepHa
npozpama 3a omuyumaue napamempume HaA NOXOOKAMAa 6 08€ OCHOBHU 2PYNU:
NPOCMPAHCMBEHU U 8peMe8lU, KOUMO Mo2am 0a ce pecUucmpupam cbe
NOOX00AWO anapamHo UsCcie08anenpu U38bpuIBane Ha 10KOMOMOPHA OEtUHOCM.

JlucepTallMOHHUAT TPYJ € B 00eM OT 227 CTpaHUI U € CTPYKTypHUpaH B
YeTUpPU TJIAaBU: MbpBA IJIaBa — JUTEPATYpeH 0030p; BTOpa TIjlaBa — COOCTBEHO
MPOyYBaHE — METOAOJIOTHS Ha MPOYYBAHETO; TPETa TJaBa — pe3yaTaTH U aHAJIN3;
YEeTBBPTA TJIaBa — 00CHKIAHE; ChIBpPKa OIlle U3BOJH, IPENOPHKH, TPUIOKEHUS
n oubsmorpadus. [lomydyeHnre JaHHU U pe3ysITaTh OT IPOBEICHOTO U3CIEIBAHE
ca HarjeiHo mpenactaBeHH Ha 32 Tabmuiu, 88 durypum m 11 mpumokeHus.
W3non3Banata Hay4yHa JMTeparypa BkitouBa 183 3arnaBus, oT kouto 36 ca Ha
kupwinia u 147 - Ha natuHunA.

B riaaBa mbpBa Ha JAMCEpPTAllMOHHUS TPyl € OIKCaHa TEOPETUKO-
METOJIOJIOTUYHATA MOCTAHOBKA HA MPOOJeMa W ca MPEICTAaBEHU  OCHOBHUME
Xapakxmepucmuku 3a onpeoesisane napamempume Ha NOX00Kama & 08e cpynu -
npocmpancmeenu u epemesu. Te onpenensT KOJIMYEeCTBEHATa XapaKTepUCTHKA
Ha TOXOJKaTa CIopel BB3pacTTa, I0ja, BUCOUYMHA HAa YOBEKAa, TBIDKMHATA U
(opMmaTa Ha KpallHUIIUTE, CTaBHATA MOABMKHOCT, MYCKYJIHATa CUJia, 00JIEKIOTO
1 00YBKUTE, IBUTATETHUTE HABUIIM U TICUXOJIOTMYECKHUS CTaTYC.

AHanu3upaHu ca TEHACHIIMHUTE 3a CIEIHUTE HNPOCMPAHCMBEHU
Xapakmepucmuky Ha TOXOJKaTa, BKJIIOYBAIIM: JbDKMHATA Ha KpaykaTta,
IBJDKMHA Ha CTHIIKAaTa, IIMPUHA HA KpayKaTa U br'bjia Ha JIATEPATHO OTKIOHEHUE
Ha XOOWJIOTO. Pasrienmanum ca u epemesume xapakmepucmuxu: BPEeMETO Ha
omnopHaTa M MaxoBaTa (pa3u; KajaHca (4ecToTaTa Ha KpadyKUTE); BPEMETO 3a
OCBIIIECTBSIBAHE HA €HA Kpayka W €JHa CTHIIKA; BPEMETO HAa C€AWHUYHA U
JIBOMHA OMOpa U CKOPOCTTa HAa XOJIEHETO.

[TpencraBenu ca 3aKIIOYCHHUSATa ¥ OOOCHOBKUTE Ha CHBPEMEHHU aBTOPH
M0 OTHOIIICHHE Ha (PU3UOJOTUYHHUTE PA3IMYMs HA MOXOAKATa TPU BH3PACTHH

xopa u gena. [loxoakara ce mpoMmeHsi C HaNmpeABaHE Ha Bb3pacTTa KaTo IMpHU



BB3PACTHH XOpa TIOCTETNIEHHO CTaBa IM0-3a0aBeHa, KpadyKUTe IO-CUTHH,
HapyliaBa ce€ KOOpPJAWHAIUATA, HOPMAJIHUTE CHUHKHHE3WHW HamanssaT. [lpu
Jerara rmoxo/iKkara € ¢ mo-Imupoka 06a3a, KpaukuTe ca Mo-KbCH U MO-0bpP3H.
W3BbpIiieH € KHHE3UOJOTHYCH aHaIN3 Ha XOJCHETO, OsSTaHeTO, KAaYBAHETO
U CJIM3aHETO IO CTHIOM M TMATOKUHE3WOJOTHYEH aHallu3 Ha BCUYKH BHJIOBE
HapyIICHUs Ha TOXOJKaTa Cjej TpaBMATHYHH CHCTOSHUS Ha JIOJCH KpalHUK
JIEKyBaHU KOHCEPBATHBHO U OTIEPATHBHO C M3TOJI3BaHE HA TIOMOIITHHU CPEJICTBA.
[TocoueHnu ca gaHHUW 3a peauiia TpaBMAaTUYHMU HapaHsSBaHUSA Ha JOJICH
KpallHUK, OOXBalllallyd IIMPOK CHEKTHhP Ha TPaBMH Ha MYCKYJIHO-CKEJIeTHATa
cuctemMa — (QpakTypu B oOjacTra Ha Tazo-OelpeHara CTaBa, MEKOTbKaHHU
TpaBMH Ha KOJISTHHA CTaBa, GpaKkTypH Ha IJI€3€HHO-XOMIHHUS KOMILICKC.
[IpencraBen € aHanM3 3a UBMOJI3BAHETO HA IIOMOIIHH CPEICTBA
(MOAMUIITHUYHU TIATEPULIM M TOAXOAIINA OPTE3U) 3a MPHUJBHKBAHE TPH TE3U
mpo0JIeMH, KOUTO O0JIeKYaBaT HATOBAPBAHETO HA 3acerHaTaTa 30HA U yJIECHIBAT
MpUABMKBaHETO. Te MoraT Ja JoBeAaT A0 CEPUO3HO BJIOMIABaHE KAYECTBOTO HA
KMUBOT Ha HWHIWBHUAA, KaTO oOrpaHuYaBarT (u3nyeckaTa My aKTUBHOCT H
BB3MOKHOCTTA 3a CaMOCTOSITEIHO HW3BBPIIBAHE HA C€KETHEBHU JICHHOCTH.
M3nom3Banm ca pa3HOOOpa3HW HarjJeAHM MaTepuaad, KOWUTO JOITbJIBAT
HAy9YHOOOOCHOBAHHUTE MpOoOJeMH. AHAIM3BT 3aBBpIIBA C J00pe 0hOpPMEHO
000011IeHrEe KOETO Ompe/essi He0OX0JMMOCTTa OT 3abJI00UYECHO U3CJIe/IBaHE Ha
pe3yaTaTUTE OT IMPOBEJACHO (PU3HOTEPANCBTUYHO JICUCHUE 3a CTUMYJIHpPAHE U
YCKOpSIBaHE Ha JIOKOMOTOPHHUTE BB3MOKHOCTH Ha IAIMEHTa, MOA0OpsIBaHe Ha
CaMOOOCTY)KBAaHETO W W3BBPIIBAHUTE CKETHEBHU NEHWHOCTH W TMOI00psSBaHE
e(DEeKTUBHOCTTAa Ha BB3CTAHOBUTEIHHUS IPOIEC TPH Pa3IUIHU TPaBMHU Ha
JOJTHU KpanHHULIY.
Jlobpe  dopmynupanara pabdoTHA XHIOTe3a CE OCHOBaBa Ha
IIPEIOI0KEHNETO, Y€ TIPOBEKIAHETO HA CUCTEMATHIHO HAYYHO M3CIIEABaHE Ha
napaMeTpUTE Ha IMOXOJIKATa IIIe OCUTYPH TT0JIe3Ha 3a MpaKkThKaTa 0a3a JaHHH, 3a

YCTAaHOBJIBAHC Ha OIPCACIICHN 3aKOHOMCPHOCTH BBB BbB3CTAHOBSABAHCTO Ha



JIOKOMOTOpHaTa ACMHOCT MpU pa3IMYHU TPaBMATUYHU CBHCTOSIHUS HA JIOJIHEH
KpalHUK.

B riaBa BTopa e npejicraBeHa o01aTa v Crieluaiu3upaHa METOI0JIOT s
Ha JaucepTauuoHHUs Tpyla. dDopmynupaHu ca Lel U 3a/add, KOUTO HAITbIHO
KOpecnoHupaT Ha u3bpaHata OoT jokTopaHTa Tema. Lleara e HacoueHa KbM
U3CIIEIBAaHE, NPOCIEAsBAaHE M OTYMTAHE  MapaMEeTPUTE Ha IMOXOJKaTa H
JIOKOMOTOpHATa AEHHOCT NPH CIEATPAaBMAaTUYHU ChCTOSHUS HA JAOJIEH KpAHUK,
BKJIIOUBAIIM Ta300e/lpeHa, KOJISIHHA W TJi€3aHHAa CTaBU C pa3HOoOpaszHa
MaTOJIOTHs. 3aJa4uTe Ca NIECT U ONPEIEHAT ICHO IOCOKUTE 3a PealM3upaHe Ha
1esTa Ha UCEepPTAlMOHHUS TPYI.

Cp3maneHa e  cOOCTBEHA METOAMKA 32 (PYHKIMOHAJIHO M3CJIeIBaHe HA
JIOKOMOIMATA KaTO CE€ M3MOJ3BaT TPAAMIMOHHM METOAW Ha W3CJe[BaHe
BimrouBamu OrieHka Ha Oosikata - VAS, aHTpONOMETpUYHU H3MEpPBaHHS,
ronuomeTpusi, ¢yHkimoHanHu TectoBe 3a JIEX u JlokomoTopHa IelHOCT;
WHOBATHBHU METOAM 32 M3CJIeJBaHE HA JIOKOMOIMUATA Ype3 M3IO0JI3BaHE Ha
IPEHOCHUMO TEXHUYECKO YCTPOWCTBO (THUII MHEPLMOHEH CEH30pP) C IMOAXOMII
copTyep, KOHTO pErucTpupa MPOCTPAHCTBEHH M BPEMEBU NapaMETPUTE Ha
OXOJKaTa.

Hay4ynoTo wm3ciaeaBane ¢ mnpoBefeHO B mnepuoga tonu 2023 roa. 1o
nexemBpu 2024r. B Knnaukara o ¢u3ukagHa U pexaOuanTauoHHa MEAUIIMHA
(K®OPM) u ambynaropuo B JAKIL[ va YMBAJI ,JI-p I'. Ctpancku” IlneBen B
npoabkeHue Ha 18 mecena. B mpoyuBaneTo ca BkitoueHu 139 manuenTtu Ha
BB3pacT OT 19 10 88 roanHU, KOUTO OTrOBAPSAT HA MPEIBAPUTEIHO YTOUHEHUTE
KpUTEpUU 3a JIOKAJIM3alus Ha TpaBMaTa B ChOTBETHATa Bb3pacTOBAa IpYyIia.
TpaBmuTe B 00acTTa Ha II€3€HHO-XOJWIHHUS KOMIUIEKC ca Hali-MHOTOOpOMHM
(41,73%), cnemBat Te3u B oOnactra Ha TazobempeHata ctaBa (35,25%) wu
NAaUUEHTUTE ¢ pekoHCTpyKuus Ha [TIKB.

[TanieHnTUTe ca pa3fesieHd Ha TPU FOJIEMU TPYIIN:



o nwpea epyna BKmouBa 49 marmmentH, 15 oT TaX ¢ ¢dpakrypa Ha
OenpeHara KOCT C MeTajllHa OCTEOCHHTE3a, a OcTaHanuTe 34 MalMeHTu C
ennonpores3a Ha ThC;

J émopa ecpyna monajgar 32 MalueHTH ¢ MEKOThbKAHHA TpaBMa Ha
KOJIIHHATa CTaBa M yBpela Ha IpeaHa KPbCTHA BPb3Ka C PEKOHCTPYKLHUS 4pe3
NaTeJIapHOTO CYXOKUIINE;

o mpema 2pyna BKJIIOYBAa 58 MalMeHTH C TpaBMU B oO0JacTTa Ha
TJIE3EHHO-XOIUITHUS KOMITJIEKC, OT TAX 35 MalueHTH ¢ ManeojapHa (ppakTypa
Y 23 NalKMEeHTH C IPYTy TPaBMHU.

M3mepBaHuATa U TECTOBETE Ca MPWIOKEHU IIPEAU U CIel NPUKIIOYBaHE
Ha HaOmofeHueTo. BxitoueHWTEe B NPOYYBAHETO MAIlMEHTH MPEICTaBIIABAT
penpe3eHTaTuBHA W3BaJKa OT JIMIATA, MOThPCHWIM (PU3NOTEPANEBTUUHO U
pexabUIMTaMOHHO JICYEHHE CJIE]] TPaBMaTHYHA YBPEAa Ha JOJIEH KpalHUK.

B riaBa Tpera - pe3yJTaTH M aHAJHU3 Ca NPEICTABEHU JAaHHU OTHOCHO
BCUYKHTE TpU TOJEMU H3CIEIBaHM TIpynu. lIpwiiokeHn ca KIMHUYHY,
(YHKUIMOHAIHU, CTATUCTUYECKU U COLIMOJIOTUYECKH METOAM Ha U3CIIEe/IBaHE.

Knunuunume memoou 3a uzcneosane. llpunoscena e Oyenka na 6orkama
— VAS Ha BcHYKH M3CIIEJIBAaHU TPYMH KaTO Ce JOKa3Ba HaMaJsiBaHE MHTCH3UTETA
Ha 0oJIKaTa mpH MO-TOJIIMA YacT OT U3CJIEBAHUS KOHTUHTEHT C U3KIIIOUEHHE Ha
NALMEHTUTE C YBPEAA Ha IIIE3€HUs KOMIUIEKC.

3a mbpBU BT B bbarapus € u3BbpIICHO € U3cieaBane Ha [lapamempume
Ha noxookama: C TIOMOILITAa Ha MPEHOCUMO TEXHUYECKO YCTPONCTBO (THUI
MHEPLUOHEH CEH30p) € MOAXO0AAI coPTyep, KOUTO perucTpupa napameTpuTe Ha
MOXOJKaTa: MPOCTPAHCTBEHU U BpeMeBU. l3cienaBaHeTo ce u3BbpUIBAa OBbP30 U
HE M3UCKBAT IpEABApPUTENIHA CHELUAIN3UpaHa IMOATOTOBKA. ABTOMAaTHYHOTO
reHepupane Ha 3anuc-otdeT npasu BTS G-Walk npaktuuHo peleHue 3a mupok
CIIEKTBpP OT MPWJIOKEHUS B KIMHUYHU U JPYTH HU3CIeABaHUs. Pesynrature oT
M3CJIEABAHETO JIOKa3BaT, Y€ IIPUJIOKEHATa W3CIEeoBaTelICcKa Iporpama 3a

U3MEPBAHE HAa JIOKOMOTOpHATa JAEHMHOCT ¢ MHEpUHOHEeH ceH3op G-WALK npu
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MAIMEHTH clie/l TpaBMa Ha JI0JIeH KpallHUK ce Bb3MpuemMa 1o0pe, He MpeIn3BUKa
PUCKOBH CUTYyaIlMM U MOKE J]a C€ MpuJara 3a Npoy4yBaHe Bb3CTAHOBSIBAHETO HA
MOXOJKTa MPH Pa3IMYHU TPABMHU U 00JECTH HA JOJHUS KPANHUK.
Dyukyuonannu memoou: Tecm 3a JEK. B pe3ynraT Ha npuiioKeHa
KOMITJIEKCHA MEJIMKO-COIlMalHa MporpaMa 3a MpeojoJisiBaHE HAa HETaTUBHUTE
CTpaHH OT OTrpaHHWYeHaTa JOKOMOTOpPHA JIEWHOCT c€ HaOJIoAaBaT 3HAYUTEITHO
nogoOpeHre B JBUTaTEHATa aKTUBHOCT HAa MAlUEHTUTE NPHU U3BBPIIBAHE Ha
JNEHHOCTH OT €XKEJIHEBHMS KMBOT. BCHMUYKO TOBa CTHUMYyJIMpa COLIMAIHATA UM
AKTUBHOCT, IIOHWXAaBa HHMBOTO Ha TPEBOXHOCT M BOAM JO MOAOOpsiBaHE
Ka4yeCTBO UM Ha XUBOT. Tecm 3a ,,Jlokomomopna oeiinocm’ KOETO € CBbP3aHO C
Bb3MOKHOCTTAa 3@ CaMOCTOATEJIHO TMPUJIBUKBAHE B IPOCTPAHCTBOTO H
n3BbpiiBaHe Ha JEJK. B kpas Ha u3cinenBaHETO BCUUYKHM MAllUEHTH MOTaT Ja Ce
IPUIBIKBAT B IMPOCTPAHCTBOTO O€3 MOMOIIHU CPEACTBA, KaTO TE3U OT IIO-
MJajaTta Bb3pacT ce JA00NMKaBaT O HOPMAIHOTO (PU3MYECKO HATOBAPBAHE Ha
KpaiiHuka npu xoneHe (13,74 T.), a HpH NO-BB3PACTHUTE NALUEHTUTE €
HE00X0IUMO U3IMOJI3BaHE HA ,,0aCTYH MPHU XOJIEHE HA MO-JIBJITU Pa3CTOSHUS
Cmamucmuuecku memoou:J[aHHUTE OT MPOYYBAHETO ca OOPadOTEHU ChC
CTaTUCTUYECKA KOMIIOThbpPHA nporpama SPSS, npu kosATo ce u3uucisBar cpeHa
apuTMEeTHYHa CcToiHOCT (X), CTaHmapTHO OTKIOHEeHHE (S), KoedUIIMEeHT Ha
Bapuanus (Cv %), ctaTuTcThuecka rpemika (Stat. error), ToBepUTEIeH UHTEPBAI
(DI 95%) u T-tect. IlpunoxxeHu ca: mapaMeTpUIHU CTATUCTHUECKH TECTOBE 3a
MpOBEpPKa HAa XUIMOTE3U MPU HOPMAIIHO paszripenesncHue — I-test Ha Student u F-
test Ha Fischer (ANOVA) c post-hoc tecroBe LSD, Tukey HSD, Scheffe,
Bonferroni, Newman — Keuls u Duncan; HenmapaMeTpuU4HH CTaTHCTHYCCKH
TECTOBE MPU PA3TMYHO OT HOPMAJIHOTO pasnpeneneHue — X2 — test Ha Pearson,
W — test va Mann — Whitney (Wilcoxon), K-W test na Kruskal — Wallis, K-S
Kolmogorov — Smirnov n Kendall. 3naunmoctTa Ha pe3yaratute 3a U3BOIU U

3aKJIroueHus ce onpenens npu p<0,03.



[Tpunoxenu ca u Coyuonocuuecku memoou - CTAHIAPTUSHPAHO UHTEPBIO.
OT npoBeEHOTO UHTEPBIO C BCUUKH NaneHTH (139), BKItoUueHn B TPOYYBAHETO
MOJe J1a ce 0000111, Ye MalMeHTUTE C HapylIeHa JIOKOMOTOpHA ACHHOCT B Hall-
rojisMa CTENEeH ca Cpemaid TPYTHOCT MPH CaMOCTOSITEIIHO ,,XOJCHE HW3BBH
noMa®“, TI0pHU ¢ TMOMOIITHO cpesicTBO — 82,54%.

[TonyyeHuTe pe3ynaTaTu OT U3CIENOBATENCKATAa JEHHOCT ca 3abJI00UYEHO
aHAIM3UpPaHU TIPH SICHO AehUHUpaHE HA W3TOJI3BaHATA TEPMHUHOJOTHS U HAy4YCH
CTWJI 3a chOoTBeTHaTa obnact. Cwobpasasauiku ce c 2onemusi obem Ha
noayueHama uHgopmayus u 6pos Ha u3ciedsarnume Kpumepuu, Ha 0OCvICOaHe
ce noonazam noxasamenume: BAC 3a 6onkama;, O®, EO u kadauc Ha
noxaokama, CKOpoCm Ha NPUOBUNCEAHe NO pageH mepeH U Npu npeooosiséane
Ha cmvnana, Kolebanusma HA maza 6 caumaniHama, QpoumanHama u
MPAHCEEP3ANHAMA PABHUHA;, O00WUAmM UHOEKC Ha CcumMempus, KAakKkmo Uu
nepuoovm 3a 6b3CMAHOBA6AHE HA  CAMOCMOSAMENHO NPUOBUdCEAHE 8
nPOCMpPancmeomo 6e3 NOMowHU cpeocmaa.

W3Bonute Ha JOUCEPTAIMOHHHUS TPYH Ca AHAIUTAUYHO W CUHTETUYHO
M3BEACHH OT TMPOBEJACHUTE TMPOYYBAHMS, EKCICPUMEHTH W  TECTOBH
U3CIIe/IBaHUsA. YCTaHOBSIBA C€ TOJOKUTEITHO BB3JICUCTBHE U €(PEKTUBHOCT Ha
pa3paboTeHaTa aBTOpCKa METOAMKa OT JOKTopaHTa AtaHac J[lpymeB 3a
M3MEPBAHE HA JIOKOMOTOpHATAa JEWHOCT ¢ uHepuuoHeH ceHzop G-WALK npu
MAIMEHTH CJIe]l TpaBMa Ha JoJieH KpaiiHuK. C BUCOKA CTaTUCTUYECKA 3HAYMMOCT
Ce OICHABAT KOHKPETHM W OOIM TIOKa3aTedd 3a BB3CTAHOBSIBAHE Ha
JIOKOMOTOpHATa ACHHOCT MPH MAIUCHTH CJIe]] TPAaBMHU Ha JIOJICH KPailHUK, KOETO
MOTBBPKJaBa pabOTHATA XUIIOTE3a U JJaBa OCHOBAHUE Ja Ce U3BENaT MPENOPHKU
3a ChCTaBSIHE Ha MOAXOAIa KOMIUICKCHA PeXaOMIMTaIllMOHHA ITporpama.

dopMynupaHuTe TPENOPHKA Ca HACOUYCHM KbM TMpaKTHKaTa - 3a
npujiaraHe Ha KOMOWMHHMpaHAa aBTOPCKAa METOAMKA BOJCIIA JO0 IOBHIIABAHE Ha

MOTHUBANUATA, HO)IO6pHBaH€ Ha JIOKOMOIIMATa M KAa4YC€CTBOTO Ha XHMBOT Ha



naiueHTure. OO0ydyeHre W pa3BUTHE HA MPO(ECHOHATHUTE KOMIIETEHLMH Ha
paboTemuTe CelnaaTucTH B ChOTBETHATa 00J1acT.

[IpuHocute Ha paspaborenus oT AtaHac J[pymeB qucepTallMOHEH TPY[
MMaT TEOPETUYEH U MPAKTUYEH XapaKTep:

. lIpedcmasenusm numepamypuusm 0030p CUCTEMATH3MPA KIACHYECKH

U CBBPCMCHHUM MCTOAM 3a HU3CJICABAHC W AaHAJIM3WPAHC Ha IO0XOJAKaTa ¢ IIPUHOC 3a

paslMpsBaHe Ha TEOPETUYHATA U HAy4YHA OCHOBA Ha KUHE3UTEPAIIUsATA;

° Cwv30a0ena e 6aza 3a obekmuéHu OAHHU, KOATO MOXKE Ja ce
M3II0JI3Ba OT PA3IMYHU CIICIUAINCTHY 32 M3ydaBaHE Ha JJOKOMOTOpHATA JCHHOCT
MIPH TAIIUEHTH C Pa3InYHU TPaBMU Ha JIOJICH KPAWHUK;

o Paszpabomena e memoouxa 3a ¢ynkyuonanno usciredsarne, KOSTO
MO3BOJISIBA ONTUMAJHO MPOCIEAsIBaHE BH3CTAHOBSBAHETO HA IMOXOJKaTa MPH
MAIMEeHTH C PA3JIMYHA TPABMH Ha JOJICH KpalHUK;

o Bweeoena e memoodonocus 3a u3zciedeame napamempume Ha
noxookama c¢ nomowma Ha unepyuouer censzop G-WALK, npunpyxkaBan ot
crenuain3upal copTyep € BB3MOXKHOCT 3a IIOJIydaBaHE Ha MHOMXECTBO
JICTAMJTHA TaHHHU 332 OCHOBHHUTE XapaKTEPHUCTHUKHM HA TOXOJKATa U OTYNTAHE HA
e(EeKTUBHOCTTA OT MPUIJIOKEHOTO JICUEHUE;

o 3a nvpsu nvm 6 KIUHUYHAMA NPAKMUKA Ce OYeHAB8A NOXOOKama ¢
noxaszamen ,,Obw uHoexc Ha cumempus ™, NaBall OOCKTHBHA MpEJCTaBa 3a
TUTABHOCT Y CUMETPHUS TIPU XOJICHE Ha MAIMEeHTH CJIe] TPaBMAaTUYHU ChCTOSHUS
Ha JIOJIEH KPalHUK;

o Anpobupana 6 npaxkmukama e u3Ccie008amecKka npozpama 3a
npoyueare HA JIOKOMOMOpHAmMa OeuHocm TPHU TALUECHTU ClIeNl TpaBMa WM
3a001sIBaHe Ha J0JICH KpalHUK ¢ WHIUBUyaJIeH (DHIII;

o Ilyonukysanu ca pesyimamu om u3Cie08anusTa Ha 3HAYUTEIICH
Opoii ManueHTH C TpaBMa Ha JOJIEH KpalHHUK, aHAJTU3bT Ha KOUTO MOTBBPIKIaBa

3HaYEHUETO Ha JIOKOMOTOpHAaTa AEMHOCT 3a COLMAIHOTO (YHKIHMOHHpAHE Ha



JUYHOCTTA, OTYETEHU OT CIIEUAIHO pa3paboTeH BhIpocHUK 3a MpoBex1aHe Ha
CTaHAAPTU3UPAHO UHTEPBIO.

JIOKTOpaHTBT ce € ChOOpa3ujl ¢ HAMPABEHUTE MPENOpPbKa MPHU 3alluTaTa
Mpea pa3lIMpeHus KaTeApeH cbBeT. [IpeacTaBeHUAT CHHCHK C IMyOJUKAIluw,
CaMOCTOSTENIHA U B ChaBTOPCTBO OTTOBApAT Ha M3MCKBAHUSATA 3a MPUA0OMBAHE
Ha oOpa3oBareiHaTa U Hay4yHa CTeneH ,,JokTop“. [IpeacraBenusr aBropedepar
Ha OBJArapCKu M aHTJIMHACKU €3UMK € B ChOTBETCTBUE C MaTepHalia MpeCTaBeH B

AUCCPTAIMOHHATA pa3pa60TKa. He e YCTAaHOBCHO HAJIMYHC HA IINIAruaTCTBO.

BAKJTFIOUEHUME. [lucepranumonuust Ttpyn Ha tema: , JIpoyuBane
BB3CTAHOBHABAHCTO Ha JOKOMOTOpHAaTa I[eﬁHOCT cjiea

TPABMATHYHHM CHCTOSIHMSI HA [I0JIeH KPalHMK® c aBTOp ATaHac
KocTragunoB JIpymeB ¢ Hamucan Ha JOOBp JUTEPATYPEH €3UK U € MOCBETEH Ha
CEpPHO3EH MEJIUKO-COIIMAJIEH Tpo0sieM, OTpa3siBalll KOPEKTHO IPOBENICHO
noApoOHO Hay4yHO Wu3clenBaHe. JlucepTaMoOHHUAT  TpyJ OTroBapsl Ha
u3nckBanuiaTa Ha Hapenbarta 3a mpumgoOuBane Ha OHC ,Jloxtop” B HCA
,,Bacun JleBcku”.

OcHoBaBaliku ce Ha U3rOTBEHATa PEIEH3Us, JaBaM CBOSITA MOJIOKUTEITHA
OIICHKa M MpernopbyuBaM Ha 4ieHOBeTe Ha HayuyHOTO *XKypu da B3emar perieHue
3a mpuckxaane Ha OHC ,Jloktop” B o00macT Ha Buclie oOpa3oBaHue 7.
3npaBeonaspane u crnopT B [Ipodecnonanmno nampaBienune 7.4. OOIIECTBEHO

3apaBe, HaydHa crnenuaiHocT KuHe3urepanmus Ha Artanac KocraguHos

JApymes.

08.04.2025r. M3rorBuWJI peueH3usTa:................
/Mpod. Pycka Ilackanesa, am/



REVIEW
By Prof. Ruska Vasileva Paskaleva, PhD

Member of the academic jury for the defense of a dissertation for the award of
the educational and scientific degree "Doctor" at the Department of
"Theory and Methodology of Kinesiotherapy",

Faculty of Public Health, Health Care and Tourism,

National Sports Academy "Vassil Levski*"

On the topic:

,Research on locomotor
recovery after traumatic conditions of the
lower limb”,
prepared by doctoral candidate Atanas Kostadinov Drumev, under the
supervision of Associate Professor Danelina Emilova Vacheva, in professional

field 7.4. Public Health, doctoral program in Kinesiotherapy.

The topic is current and of significant medical and social importance,
considering the prevalence of traumatic injuries to the lower limbs,
immobilization and the prolonged use of assistive devices.
The study and analysis of gait are crucial for assessing the pathological
condition in order to develop a long-term, comprehensive rehabilitation program
for patients who have suffered traumatic lower limb injuries accompanied by
contractures. When damage and functional impairment of the lower limbs are
present, gait parameters deviate from the norm, leading to pathological gait
patterns, which hinder locomotion and reduce the quality of life of the patients.

The dissertation focuses primarily on the study of gait in post-traumatic
conditions of the lower limbs using innovative technological devices equipped
with software for measuring gait parameters. These parameters are categorized
into two main groups: spatial and temporal, which can be recorded through

appropriate hardware-based examination during locomotor activity.
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The dissertation consists of 227 pages and is structured into four chapters:
a literature review, original research and methodology, results and analysis, and
a discussion. It also includes conclusions, recommendations, appendices and a
bibliography. The data and results obtained from the conducted research are
clearly presented in 32 tables, 88 figures, and 11 appendices. The referenced
scientific literature comprises 183 sources, of which 36 are in Cyrillic and 147 in
Latin script.

In the first chapter of the dissertation, the theoretical and methodological
framework of the problem is outlined and the main characteristics for
determining the parameters of gait are presented in two groups: spatial and
temporal. These characteristics define the quantitative aspects of gait based on
age, gender, height, limb length and shape, joint mobility, muscle strength,
clothing and footwear, motor habits and psychological status.

The trends for the following spatial characteristics of gait have been
analyzed, including: step length, stride length, step width, and the angle of
lateral deviation of the foot. Temporal characteristics have also been examined:
the time of the stance and swing phases; cadence (step frequency); the time to
complete one step and one stride; the time for single and double support; and
walking speed.

The conclusions and justifications of contemporary authors regarding the
physiological differences in gait between adults and children are presented. Gait
changes with age, as in older adults it gradually becomes slower, with smaller
steps, coordination is impaired, and normal synkinesis decreases. In children, the
gait has a wider base, and the steps are shorter and faster.

A Kkinesiological analysis of walking, running, climbing and descending
stairs, as well as a pathokinesiological analysis of all types of gait disorders
following traumatic conditions of the lower limb treated both conservatively and

surgically with the use of assistive devices, has been conducted.
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Data is provided for a range of traumatic injuries to the lower limb,
covering a wide spectrum of musculoskeletal system injuries — fractures in the
hip joint area, soft tissue injuries of the knee joint and fractures of the ankle-foot
complex.

An analysis is presented regarding the use of assistive devices (crutches
and appropriate orthoses) for mobility in these cases, which alleviate the load on
the affected area and facilitate movement. These devices can lead to a
significant deterioration in the individual's quality of life, as they limit physical
activity and the ability to perform daily tasks independently. Various visual
materials have been used to complement the scientifically grounded issues. The
analysis concludes with a well-structured summary that defines the need for in-
depth research on the results of physiotherapeutic treatment to stimulate and
accelerate the locomotor abilities of the patient, improve self-care and daily
activities, and enhance the effectiveness of the recovery process in various lower
limb injuries.

The well-formulated working hypothesis is based on the assumption that
conducting a systematic scientific study of gait parameters will provide a useful
practical database for identifying specific patterns in the recovery of locomotor
activity in various traumatic conditions of the lower limb.

In the second chapter, the general and specialized methodology of the
dissertation is presented. The aim and objectives are formulated, which fully
correspond to the topic chosen by the doctoral candidate. The aim is focused on
investigating, monitoring, and recording the gait parameters and locomotor
activity in post-traumatic conditions of the lower limb, including the hip, knee,
and ankle joints with various pathologies. The objectives are six and clearly
define the directions for achieving the aim of the dissertation.

A proprietary methodology for functional locomotion assessment has
been developed, using both traditional research methods, including pain

assessment (VAS), anthropometric measurements, goniometry and functional
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tests for ADL and Locomotor activity, as well as innovative methods for
locomotion study through the use of a portable technical device (such as an
inertial sensor) with appropriate software that records spatial and temporal
parameters of gait.

The scientific study was conducted from July 2023 to December 2024 at
the Clinic of Physical and Rehabilitation Medicine (CPRM) and on an outpatient
basis at the Diagnostic and Consultative Center of the University Hospital "Dr.
G. Stranski" in Pleven over a period of 18 months. The study included 139
patients aged 19 to 88 years, who met the pre-established criteria for injury
localization within the respective age group. Injuries in the ankle-foot complex
were the most numerous (41,73%), followed by those in the hip joint area
(35,25%), and patients with ACL reconstruction.

The patients were divided into three main groups:

o the first group includes 49 patients, 15 of whom have a femur
fracture with metal osteosynthesis, and the remaining 34 patients have a hip
joint prosthesis;

o the second group includes 32 patients with soft tissue trauma of the
knee joint and anterior cruciate ligament injury with reconstruction using the
patellar tendon;

o the third group includes 58 patients with injuries to the ankle-foot
complex, of which 35 patients have malleolar fractures and 23 patients have
other injuries.

The measurements and tests were applied before and after the observation
period. The patients included in the study represent a representative sample of
individuals who sought physiotherapeutic and rehabilitative treatment after
traumatic injury to the lower limb.

In Chapter Three - Results and Analysis, data are presented for all three
major studied groups. Clinical, functional, statistical, and sociological research

methods were applied.
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Clinical research methods. Pain assessment using the VAS was performed
for all studied groups, demonstrating a reduction in pain intensity in the majority
of the patient cohort, with the exception of patients with injuries to the ankle-
foot complex.

For the first time in Bulgaria, a study was conducted on Gait parameters
using a portable technical device (an inertial sensor type) with appropriate
software to register gait parameters: spatial and temporal. The study is quick and
does not require prior specialized preparation. The automatic generation of
reports makes the BTS G-Walk a practical solution for a wide range of
applications in clinical and other studies. The results from the study prove that
the applied research program for measuring locomotor activity with the G-
WALK inertial sensor in patients after lower limb trauma is well received, does
not cause risky situations and can be applied to study the recovery of gait in
various lower limb injuries and diseases.

Functional methods: Activities of Daily Living (ADL) test: As a result of
the applied comprehensive medical-social program aimed at overcoming the
negative aspects of limited locomotor activity, significant improvement in
patients' motor activity was observed when performing activities of daily living.
This stimulated their social activity, lowered anxiety levels, and led to an overall
improvement in their quality of life. The "Locomotor Activity" test is related to
the ability to move independently through the environment and perform ADLSs.
At the end of the study, all patients were able to move in the environment
without assistive devices. Younger patients were able to approach normal
physical loads on the limb during walking (13,74 points), while older patients
required the “use of a cane for walking longer distances”.

Statistical methods: The data from the study were processed using the
statistical computer program SPSS, where the following were calculated: mean
value (X), standard deviation (S), coefficient of variation (Cv %), statistical

error (Stat. error), confidence interval (Cl 95%) and T-test. The following
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statistical tests were applied: parametric tests for hypothesis testing under
normal distribution — Student's T-test and Fischer’s F-test (ANOVA) with post-
hoc tests LSD, Tukey HSD, Scheffe, Bonferroni, Newman-Keuls, and Duncan;
non-parametric tests for non-normal distributions — Pearson’s X2-test, Mann-
Whitney U-test (Wilcoxon), Kruskal-Wallis K-W test, Kolmogorov-Smirnov K-
S test and Kendall’s Tau. The significance of results for conclusions and
interpretations was determined at p<0,05.

Sociological methods: A standardized interview was applied. From the
conducted interviews with all the patients (139) included in the study, it can be
summarized that patients with impaired locomotor function most commonly
faced difficulties with "walking outside the home™ even when using assistive
devices — 82,54%.

The results obtained from the research activity have been thoroughly
analyzed with a clear definition of the terminology used and the scientific style
for the respective field. Considering the large volume of information obtained
and the number of studied criteria, the following indicators are discussed: VAS
for pain; SP, SS and cadence of the gait; speed of movement on flat terrain and
while overcoming steps; pelvic oscillation in the sagittal, frontal, and
transversal planes; the symmetry index, as well as the recovery period for
independent movement through the environment without assistive devices.

The conclusions of the dissertation work are analytically and synthetically
derived from the conducted studies, experiments, and test investigations. A
positive impact and effectiveness of the author's methodology developed by PhD
candidate Atanas Drumev for measuring locomotor activity using the G-WALK
inertial sensor in patients after lower limb trauma are established. Specific and
general indicators for the recovery of locomotor activity in patients after lower
limb injuries are evaluated with high statistical significance, which confirms the
working hypothesis and provides a basis for formulating recommendations for

the creation of an appropriate comprehensive rehabilitation program.
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The formulated recommendations are aimed at practice — specifically, for
the implementation of the combined authorial methodology that leads to
increased motivation, improved locomotion, and enhanced quality of life for
patients. Additionally, there is an emphasis on the training and development of
the professional competencies of specialists working in the relevant field.

The contributions of the dissertation by Atanas Drumev are both
theoretical and practical:

. The presented literature review systematizes classical and modern
methods for studying and analyzing gait, contributing to the expansion of the
theoretical and scientific foundation of kinesitherapy;

o A base of objective data has been created, which can be used by
various specialists to study locomotor activity in patients with different lower
limb injuries;

o A methodology for functional assessment has been developed,
which allows optimal tracking of gait recovery in patients with different lower
limb injuries;

o A methodology has been introduced for studying gait parameters
using the G-WALK inertial sensor, accompanied by specialized software that
allows for the collection of numerous detailed data on the main characteristics of
gait and the assessment of the effectiveness of the applied treatment;

o For the first time in clinical practice, gait is assessed using the
"Symmetry Index," providing an objective view of the smoothness and symmetry
of walking in patients after traumatic conditions of the lower limb;

o A research program for studying locomotor activity in patients after
trauma or disease of the lower limb with an individual file has been tested in
practice;

o Results from studies involving a significant number of patients with
lower limb injuries have been published and the analysis confirms the
importance of locomotor function for the social integration of individuals, as
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assessed through a specially developed Questionnaire for conducting
standardized interviews.

The doctoral candidate has taken into account the recommendations made
during the extended department council meeting. The list of publications, both
individual and co-authored, meets the requirements for the attainment of the
educational and scientific degree "Doctor." The autoreferat, provided in both
Bulgarian and English, is consistent with the material presented in the

dissertation. No instances of plagiarism have been found.

CONCLUSION: The doctoral thesis titled ""Research on locomotor

recovery after traumatic conditions of the lower limb"*, authored by
Atanas Kostadinov Drumeyv, is written in a good literary style and addresses a
significant medico-social issue, reflecting a thoroughly conducted scientific
study. The dissertation meets the requirements outlined in the Regulation for the
Attainment of the Educational and Scientific Degree "Doctor" at the National
Sports Academy "Vassil Levski".

Based on the review provided, | give my positive assessment and
recommend to the members of the Scientific Jury to make a decision for the
awarding of the educational and scientific degree "Doctor" in the field of higher
education 7. Healthcare and Sports in the professional field 7.4. Public Health,

scientific specialty Kinesitherapy to Atanas Kostadinov Drumev.

08.04.2025r. Prepared by the reviewer:................
/ Prof. Ruska Paskaleva, PhD/
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