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1. O6wo npeacraBAHe Ha NpoueaypaTa

JlokTopaHTBT A-p lepraHa MopaaHosa MeyeBa-OepmeHaKmeBa NpeacTaBa KOMMNEKT MaTepuanm
Ha XapTUEeH 1 eNeKTpoHeH HocuTen. [perneabT Ha AOKYMEHTUTE NOKa3Ba, Ye npoueayparta e
cnaseHa, AOKYMEHTUTE ca NOArOTBEHW B CbOTBETCTBME C NpoueaypaTta 3a npuaobmusaHe Ha OHC
»AOKTOP“ M CbIMACHO M3NCKBaAHMATA Ha MNpaBMIHMKA 33 pa3BUTUE HA aKaAEMUYHUA CbCTAB HA
MY-MneBeH. Hamam 3abenerkku no npescrTaBeHnTe JOKYMEHTH.



2. KpaTtku 6uorpaduuHmn gaHHM 32 SOKTOPAHTA

[-p lepraHa leuyeBa — PepmeHxmeBa e pogeHa 24.10.1986r. B rpag KasaHnbK. 3aBbpLuUBa CpegHO
obpasoBaHue B e3MKoBa rMMHasua B Ctapa 3aropa npes 2005r. Mpes 2011r. ce gunaommnpa Kato
MarmcTbp nNo meguumHa kbm MeguumnHckn yHmuBepcuTeT Mnosams. Cnen AMNIOMUPAHETO CU B
NpoAb/XKeHne Ha ase roauHu pabotu BbB PCMI rp. KasaHabK. Cneunanmnsmnpa n pabotm 8 6oaHMLa
Xapaca, Mepycanum, M3paen. Mpes 2016r. npnaobusa cneumanHoct no usmnkanHa u
pexabuantaumMoHHa MmeauumHa. B MOMeHTa e MeANUMHCKN YNPaBUTEN HA MeSULMHCKM LeHTbp. Mpe3
tonun 2020r. e 3a4McneHa 3a AOKTOPAHT HAa CaMOCTOATENIHA NOAMOTOBKA NO AOKTOPCKA nporpama ,,
Optoneama n TpaBmaTonorna“ kbm MY MneseH. [1-p MfeyeBa e uneH Ha APyKecTBOTO No PuU3MKanHa u
pexabunmMtaumoHHa meguumHa m BJ1C.

OcBeH BNafeeHe Ha aHIMIMCKU e3uK, A4-p feueBa Non3Ba PYCcKU, GPEHCKN U MBPUT. 3aBbPLUBA HAKOJIKO
Kypca no CrnewumanHoCcTTa M y4acTBa MHOXECTBO HaLMOHAMHM U YyXKAECTPaHHU KOHpEepPEHLMN.

[-p leyeBa e M3NbAHUAA B CPOK BCUYKM 3a/10XKEHM B UHAMBUAYAHUA NJ1aH 334344 U AeMHOCTY.
YcnewHo e NonoXuia AOKTOPAHTCKU MUHUMYM.

3. CTpyKTypa Ha AUCepPTaLMOHHUA TPYA:
AncepTayMoHHMAT Tpya, Ha A-p leyeBa e HanucaH Ha 130 cTaHA4APTHM CTPAHULK, OT KOUTO:
v 3arnasHa ctpaHuua — 1
CbabpaHue — 3
AKpOHUMKM — 1
BbBegeHue — 8
NutepatypeH 0630p — 54
Llen, 3agaumn, metoamn — 18
Pesyntatn—17
ObcbxaaHe — 3
M3Boan v npmHocK — 3

Nntepatypa — 14
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CnucbK Ha NybaMKaummTe, UMaLLM OTHOWEHME KbM AUCEPTALMATA U Yy4ACTUA B HAYYHU
dopymu - 7

OncepTaumMoHHUAT Tpya, e oHarneaeH ¢ 11 Tabanuy n 32 CHUMKK 1 durypu.
BubnnorpadusTa cbabpxKa 0buo 210 aBTopa, OT KOMTO 33 Ha Kupuamua n 177



yy»KgecTpaHHU. NoBeyeTo OT BKAOYEHUTE cTaTuM ca nybamkyBaHu cneg 2000r., a Hag 80 —
npes nocnegHute 5 roanHn. BcUUKW UmMTUPaHKU 3arnaBma MMaT HeNocpeacTBeHO OTHOLEHUe
KbM npoy4yBaHuA npobaem. B aBTOpedepaTa ca BKAOUEHU 23 oT durypute, 11 ot
TabanumTte c pesyntatu. JintepatypHuaT 063op 3aema 14 ctpaHuuun. NpeacraBeH e
3aBbpLIEH HAay4YeH TPyA, KOMTO M3cnensa NoIOKUTENHOTO BANAHNE HA UHXKEKTUPAHETO C
60Ty IMHOB HEBPOTOKCUH BbPXY GNEKCUMATA Ha KONIeHHaTa CTaBa MpW NALMEeHTH C
xemunapesa.

4. AKTyanHocT Ha pa3paboTBaHua npobnem

AKTyanHOCTTa Ha pa3paboTeHaTa Tema e NpaBuIHO AedUHUpPaAHa B iMTepaTypHUA 063op —
perncTpupaHo e HamanABaHe Ha MYCKY/IHMA CNa3bM B M. PeKTyc pemopuc cieq NnocTaBsHE Ha
60TYIMHOB HEBPOTOKCUH B MYCKyNa NpM NAUMEHTM C XeMunapesa, Xo4eLLn ¢ NoxoaKa
,BepHuke-MaH". MHCYNTBbT M xeMunapesaTta KaTo noc/aeAmua OT MHCYATa Ca BarKHU BbNPOCU U
npeacTaBNABaT akTyasieH NPobaem, KOETO ce NOTBbPXKAaBa OT Nyb/IMKaLuMuTe no TemarTa.
CbBpeMeHHM NpoyyYBaHMA NOKa3BaT, Ye OCHOBHATAa MNPUYMHA 3@ NOXOAKA TUM ,,3aMpPb3HAN0
KONAHO" e cna3bm Ha m. rectus femoris. ObcbKaa ce CbBPEMEHHMAT METO/, 38 HaMaiAiBaHe Ha
CMnasbma Ha TO3U MYCKYA C/ied, UHCYAT — MHMKEKTUPaHe Ha BoTyIMHOB HEBPOTOKCUMH TUM A, Tbi
KaTo M3M0N3BaHUTE MMOPENAKCAHTU He gaBaT Aobpu pesyntatv. O6CHKAAT Ce CbBPEMEHHMU
METOAM 33 OLUEHKa Ha cnasbma M npocneasasasHe npomenute B EMI napameTpuTte npegm m
cnen nHXektupaHeto. NpocnegAasaHeTo Ha npomeHute B EMI napameTtpute npean n cneg
MHXeKTuTaHeTo Ha bOHTA ca B ocHoBaTa Ha uenTa 1 3agaymTe Ha guceptaHTa. ACHO
AedbMHUpPaHUTE LUEeNn 1 3a4a4u Ha nscnenBaHeTo ce 6a3mpaT Ha NeT M3BOAA OT IMTEePaTYPHUA
0630p.

3a pewaBaHe Ha NOCTaBEHUTE 3a4a4n, A-p [eyeBa oueHABA AaHHUTE, nonyyeHum ot
NPUNOKEHUTE UHXKEKLUNN C BOTyﬂVIHOB HEBPOTOKCHUH TUN A.

B ancepTauMoHHUA Tpya NoApobHO ca pa3rnesaHu AaHHUTE U CTaTUCTUYECKU U3BeSEeHUTe
pe3yaTatu OT TectoBeTe Npu 22 nauneHTu.

PesyntatuTe ca npeactaBeHun nog popmaTta Ha CpaBHABAHe Ha AaHHUTE 33 OLLEHKA Ha
MYCKyAnTe 1 obema Ha ABUKEHUE HA OTAENHUTE CTaBW, ydacTBallM B NOXOAKaTa, npeamn u 1
MeceL, cied, MHXEKTUPaAHETO Ha BOTOKC B MyCKynycC peKTyc deMopmrc Ha NapeTUUHMA A0NEeH
KpaliHWK. AHaAn3MpaHM ca NapameTpuUTe Ha NOXoAKaTa NPeaun U caeq NpuUioXKeHaTa Tepanus 3a
HamanaBaHe Ha cnasbma Ypes EMI gaHHM, 3anNMcaHM C NTOMOLLTa Ha cneunasHa CbBpemMeHHa
nabopatopmaA 3a n3cnenBaHe Ha NOXOAKATa Ype3 eIeKTPOAM, NOCTAaBEHM B ONpeeNeHN TOUKN
Ha MYCKYInTe 1 4 ONTOENEKTPUYECKM KaMepU.

OCHOBHMAT TEOPETUYEH U3BOA, OT ANCEPTALMOHHUAT TPYA, Ha A-p [eyeBa e, Ue MoKe aa ce
M3M0N3Ba KOMOUHMPAH NOAXOA NPU NALMEHTU C UHCYNT U NOXOAKA ,,BepHuKe-MaHH", abarKalwa
ce Ha P® cnacTM4YHOCT, BKOYBALL pexabuantaumoHHa nporpama 3a nogobpssaHe prekcuarta



Ha KONSIHOTO MO Bpeme Ha noxoaKa cneg RF BTX-A nHKeKTupaHe. PexabunntaymoHHaTa
nporpama Moe ga ycunm epekta oT HaMaNABaHETO Ha CNAaCTUYHOCTTA, KOETO BOAM A0
nogobpeH moden Ha NoXoAKa M yBesiyaBaHe Ha eXkeJHeBHaTa CaMOCTOATE/IHOCT Ha NaLMeHTa.

3aK/l04eHUATa ca A4O0CTaTbYHO 060CHOBAHM BbpXY A06pe ouepTaHMTE LLe/Iv Ha NMPOYYBaHETO,
KaTo cnefBaT HErosaTa LAM0CTHA I0TUKa.

5. Mo3HaBaHe Ha npobnema

JOKTOPaHTLT NpUTEXKaBa 3a4ba604YeHN NO3HaHUA No pa3paboTBaHaTa TeMa, NPeACTaBeHM ca
TEOPETUYHUTE N NPAKTUYHUTE NO3HAHMA, NPUA0OBUTN OT aHAIM3MPAHETO HA NOXOAKATA B CNeuunanHa
nabopatopwus 3a u3cnenBaHe Ha noxogKata B M3paen. Job6poTo No3HaBaHe HA TO3M MeTo4, U
TEOPETUYHUTE PA3CHKAEHMA M 0600LWEHNA B ANCEPTALMOHHNA TPYA Ha A-p eveBa ce OCHOBaBaT Ha
OeTannHnA aHanms Ha 210 anTepaTypHU N3TOUYHMKA, OT KOUTO 33 Ha Knpuamua n 177 Ha naTuHUua.
UmTrpaHm ca 4OBPOCHBECTHO BCUYKKM aBTOPU, paboTmim no npobaemun, CBbp3aHu C HacToALWMA
ancepTaunoHeH Tpya,. JaHHuTe B inTepaTypHUTE U3TOYHULM Ca TBOPYECKM MHTEPNpPETMPaHM 3a
HYXAMTe Ha Hay4YHOTO Npoy4YBaHe 1 U3BeaeHUTe 0606w eHNs. UHPopmaumaTa e npeacTaBeHa
3a4b1604eHO0. AHaZIM3NPAHM Ca U €A NOCOYEHM HEAOCTATBYHO M3CNeABaHMTE U HepeleHu npobaemu no
npoy4yBaHaTa TeMa, KOMTO ca NpeanocTaBKa 3a MOTMBMPAHE HA HEOBXOAMMOCTTA OT pa3paboTBaHe Ha
ONCEPTALNOHHUAT TPYA.

6. MeToguKa Ha UscneaBaHeTo

JOKTOPaHTLT ymeno n3non3sa Bb3MOXKHOCTUTE Ha 7 MeToAa 3a NPoBeXAaHe Ha Hay4YHOTO CH
npoy4saHe, KOUTO NpMeMam 3a NpPaBuIHO NnoabpaHun. N3cneaBaHeTo 06xBalla 22 NaLMeHTU C
Xemunapesa cief npeKapaH UHCYAT, Han-Maiko npeam 6 mecela, pa3aeneHn No Bb3pacToBM M NOMOBU
XapaKTePUCTUKN, Nepmnog OT MHCYNTA, PbCT, TEMN0, CTPaHa Ha UHCYATa, TUMN MHCYAT U CNACTUYHOCT Ha
MYCKYN peKTyc demopuc. M3BbpLUeHM ca ABa aHaIM3a Ha NoXoaKaTa npeau u 4 ceagmnum cneg,
WHXEKTUpaHeTo Ha 60TYIMHOB HEBPOTOKCUH, Ype3 U3Non3BaHe Ha MHCTpymeHTaneH 3D aHanus Ha
noxoAaKaTa. BcMuKkM AaHHM ca 3anMcaHn Ha CUI0BO-U3MepPUTENHA baralla nbTeka. M3sbplueHa e
KIMHWYHA OLLEHKA Ypes3 CKanu 3a M3SMepBaHe Ha MYCKY/IeH TOHYC U HEBPOJIOTMYeH cTaTyc. HanpaseHa e
oueHKa Ha EMT napameTtpuTte. JaHHUTe ca npeAcTaBeHU B MPOTOKOAN U CTaTUCTUYECKU aHANU3N.

7. KpaTKa XxapaKTepucTUKa M OLeHKa Ha AUCePTALMOHHUA TPyA,

MpeacTaBeHUAT AucepTaLMoHeH Tpya e opopmeH NpaBuaHO. CbAbpPrKAHUETO M CTPYKTYpaTa
OTroBapAT Ha U3MCKBaAHMATA. HayuHUAT TpyAa e pasrbHaT Ha 130 cTpaHuum, 11 Tabavum n 32
CHUMKM U durypu. CTPYKTypHO e pa3npeaeneH Ha BbeeaeHue — 8 cTp, /iutepatypeH o63op — 54
cTp, Uen, 3agaun, metoam — 18 cTp. Pesyntatute oT Npoy4YBaHETO Ca U3NOXKEHM Ha 17 cTpaHuum,



pa3sgeneHun Ha 4 noarnasu. M3soaute oT npoBeAeHUTE aHaNM3M ca 06cbaeHN 1 0606LLeHN B
MN3Boan Ha 3 cTpaHUum. HaydHUAT TpyA ce OT/IMYaBa € 406bp akafeMUYeH CTUA Ha U3NIOXKEHMe.
CbabprKaHUETO U CTPYKTYpaTa AEMOHCTPMPAT POKYCUPAHE BbPXY aKTyaNeH MegULMHCKU
npobnem, TACHO CBbP3aH C opToneanyHaTa U HEBPAOTMYHA KAMHUYHA NPaKTUKa NpY NauueHTn
CbC 3aTpyAHEHa noxoAKa oT Tuna ,,BepHuke-MaHH". MpaBunHo ca nogdbpaHM matepuanurte n
MeToAuTe 3a Hay4yHOTO npoyyBaHe. O6paboTeHU ca HayYHU AaHHU M 0606LWEHNA C Hay4YHO-
TEOPEeTUYHA M HAaYYHO-NpPaKTUYHA CTOMHOCT. BbB BbBEeAEHMETO Ce aKLEHTMpPaA Ha cna3bma Ha
MYCKYN peKTyc pemopuc npu cnacTMYyHo-napeTuyHaTa NoxXoAKa Ha NauMeHTUTe C Xxemunapesa
cnep npeKkapaH MHcyAT. PasrneaaHa n npoyyeHa e HeobXxoAMMOCTTa OT M3N0A3BAHETO HA HOB
MEeTOoZ, 38 HaMaIfABaHe Ha CNaCTUYHOCTTa NPU Te3M NaALMEHTU ¢ ornes no-6bp3oTo
Bb3CTAHOBABAHE C/ef MHCYAT, NOCTUIraHe Ha CaMOCTOATENHOCT B AE€MHOCTUTE OT eXXeAHEBUETO U
noaobpsaBaHe Ha COLMaNHMA CTAaTyC Ha NauneHTa. 3aaba604YeHOo e aHaIM3npaHa NaToorMyHaTa
NOXoAKa NPU UHCYANT , BepHnKe-MaHH", 3a ga aoKarke epeKTa OT NnocTaBsHETO Ha 6OTyMHOB
TOKCWH B CMACTUYHUA MYCKYA U NOCAeABalloTo NoaobpaBaHe Ha ABUXKEHUETO. JIuTepaTypHUAT
0630p 3aBbpLIBA C ACHO dopMyInpPaHM 3 N3BOAA, KOUTO Pa3KPUBAT BUCOKATa ePeKTUBHOCT OT
MaHUMYyaUMATa Ha CNAaCTUYHUTE MYCKYU C BOTYIMHOB HEBPOTOKCUH MPU MHCYNTHO 6OHU.
ficHO e onpeaeneHa HeOH6XOAMMOCT OT U3cnenBaHe U U3N03BaHE HA KOMBUMHUPAH MeToA, Ha
NleyeHune Ha xemunapesaTa. Kato n1orMyHo cneacteme Ha popmynmpaHuTe npobaemu B
nnTepaTypHMa 0630p B C/leABalLaTa [NaBa e M3BeAeHa LenTa Ha ANCEPTALMOHHMAT Tpya — ,,A3
npocnean n oueHun edpekra Ha boHTA cnen npunoKeHUETo My KaTo iedebHO cpeacTBo 3a
HamanABaHe Ha MYCKY/IHMA cnas3bm Ha rectus femoris, Bbpxy HamaneHaTta ¢nekcus Ha KC no
Bpeme Ha M® npu xopa cnes npekapaH MHCYAT, KaKTo U aa ce onpeaenn gann EMrI
napameTpuTe Ha NoxoaKaTa NpPean NHXKEKTUPAHE Ce MPOMEHSAT Cled UHKEKTUPAHETO,
cboTBeTHO Aanu boHTA 6u 6un no6bp MeToa 3a HaMAABaHE HA CNACTUYHOCTTA NPU TeE3N
naumeHTn". MocTaBeHMTe OT AOKTOPAHTa 3aZa4M 33 pellaBaHe NpMemMam KaTo NPaBUIHO U ACHO
onpeaeneHu c ornes NOCTUraHETO Ha NocTaBeHaTa uen. Matepuanurte u metogute, M3bpaHu ot
AOKTOpaHTa ca NPaBMIHO NoA6pPaHM U HAaCOYEHO M3MOoN3BaHM. BneyaTassawo e M3non3BaHeTo
Ha nabopaTtopmaTa 3a 3D aHanM3 Ha noxoaKaTa. Pe3yTaTuTe OT Mbpeama 3a0a4a [OKA3BaT, ue
6pOoAT Ha KpauKMTe 3HAYMTENHO ce noaobpasaT cnes noctaBaHeTo Ha BoHTA ot 15 Ha 17,
cMnaTa Ha KoMsIHHaTa CTaBa Ce yBeAnYaBa, yBesnyaBa ce M 06emMbT Ha ABUKEHUE B CTaBaTa.
AHanun3bLT Ha pe3ynTaTuTe oT emopama 3ada4a NoKa3Ba, Ye CKOPOCTTA Ha ABUMKEHME Ha
noxogKaTa e IeKo YBENMYEHA B YCNOBMATA HA MAKCMMaNHO aKTUBHO ABUMKEHWE B CPABHEHME C
YCNOBUATA Ha CNOHTAHHATA aKTMBHA NOXOAKA. Pe3ynTatnte ot npoy4BaHUATA, CBbP3aHU C
mpemama 3a0a4a nokasBear, Ye NUKbLT Ha EMI amnauTtyaata Ha PO Hamans cnepn,
WMHXXEKTMPAHETO NPe3 BCUYKM Pa3n OT LMKb/a HAa NOXOAKATA, KAaKTO MO Bpeme Ha OnopHaTa
¢das3a, Taka 1 No Bpeme Ha maxoBaTa ¢a3a. [IpomeHunTe NpU KNHEMATUUYHUTE MOKa3aTen Ha
noxogkKaTa B U3Mb/HEHWE Ha Yemaebpmamad 3ada4a NoKa3BaT, Ye NMKoBaTa GAeKcMA Ha
TasobegpeHaTa, KoAAHHA M Ie3eHHa CTaBa B MaxoBaTa $a3a OT LUMKb/1a Ha NoXoAKaTa JIeko ce
yBenmyaBa npu 6bp3a NoxoaKa Npean MHKEKTUPAHETO, KaKTo M NPU NoxoaKaTta cieq,
WHXKEKTUPAHETO.



O606LLI,aBal\/iKM CBETOBHMUA ONUT N pe3ynTatuTe oT cobcTBEHUTE npoy4yBaHuUA, AOKTOPAHTBLT
OTHUTa HGO6XO,CI,MMOCTTa OT N3NON3BAHETO N B E'bl'll'apMﬂ Ha MHOBATUBEH N BUCOKO ed)eKTMBeH
METO/, 3a /iIeHeHME Ha CNAaCTUYHOCTTA NPU Xemmnapesa 4pe3 NHHKEKTUPAHE Ha 6OTyJ'IMHOB
HEBPOTOKCUH.

8. anHOC N 3HAYUMOCT Ha pa3pa60TKaTa 3a HAYKATa U NPaKTUKaTa

MpeacTaBeHaTa MU 3a pPeLLEH3UA HayYHa pa3paboTKa ce 0T/IMYaBa C ACHA NPAKTUYHa HaCOYeHOoCT
Ha nocTaBeHaTa ue/. Bb3 0CHOBa Ha aHanu3a Ha CBETOBHMA ONUT U COBCTBEHUTE NPOYYBaHUS,
A-p MeyeBa NpeAoCTaBsa HOBA Bb3MOMKHOCT 33 JIeYEHUE Ha MYCKY/THMA CNa3bM MPU XeMuUnaerus.
MpoBeaeHWTE NPOYYBAHUA Ca C 0COBEHA BAXKHOCT, Tbi1 KaTO KAMHULMCTUTE UMAT HyXKA4a OT
MHOBATMBEH, BUCKOKO e(DEKTUBEH M AbATOTPAEH METOA 3a IeYEHME HA MYCKYIHUA CN3bM MpK
MauNEHTU C MHCYAT C OrNied, Bb3CTaHOBABAHETO Ha YBPEHeTa NOXOAKA M CAaMOCTOATE/THOCT B
AEeMHOCTUTE OT eXKeQHEBUETO, KaKTo U nogobpeHune B coumanHma cTaTyc.

9. JInyHO yyacTue Ha AOKTOpPaHTA

[O-p leyeBa — PepmeHaxneBa npeacTasa 7 nybanKkaumm, KOeTo e B CbOTBETCTBUE C
M3UCKBAHMATA Ha NpaBUIHUKA 33 Pa3BUTUE HA aKagemMunyHuA cbetas B MY lMNneseH. Bbs
BCMYKM NYO6ANKALMM LOKTOPAHTBLT € MbpBM aBTOP. BcnuKkm nybavKkaumm ca cBbp3aHu ¢
pasrnexaaHuTe B AUCEPTALMOHHUA TPYS, TEMN.

10. KputuuHKM 3abeneKkn u npenopbku

Hamam KpUTUYHM 3abenekKn no CblLeCTBO OTHOCHO AMCEPTALMOHHMA TpyA. Bux
npenopbyan npocnegABaHe Ha ePeKTa OT MHKEKTUPAHETO He camo cnes 1 mecew, HO M 33
nepuog ot 3 n 6 meceua cnes MHXEKTUPAHETOo. bMx Npenopbyan CbLO NPOAbKEHME HA
paboTtaTa Ha A-p leyeBa B HanpaB/ieHWe OTKPUBaAHE Ha PUPMU 3@ OCUTYPSIBAHE Ha
6OTY/IMHOB HEBPOTOKCUH C Or/ed, NPUIOXKEHNETO MY NPU NOBEYE HYKAAELLN Ce NALMEHTHU B
bbarapua.



3aKknoueHue:

JucepTaumMoHHMAT TpyA Ha 4-p lepraHa leueBa — PepmeHaKMeBa AUCKYTUPA aKTyaneH
npobaem B opToneanaTa, KaKTo U BbB GM3MOTEPANMATA U pexabunmTaumaTa Ha NaumeHTUTe
cnep npekapaH MHCYAT U 3aTpyAHEHMe B MOXoAKaTa, Nopaam cnasbm Ha m. rectus femoris.
MN3cnenBa ce BaXKeH BbNPOC, KOUTO e NpegMeT Ha aKTUBHU ANCKYCUMM Npe3 NocnegHUTe roANHU
B MeAuUMHCKaTa nutepatypa. lpeacraBeHUTe AaHHU U NPeaNOXKEHUAT aifOPUTBM 33 SleyeHune
MOraT @ UMAT KIMHUYHO NPUIOXKEHME, KOETO Aa AoBeae A0 No-f06pu pe3ynTati B NoxoaKaTa
3a NaUMEHTUTE C XeMunapesa el UHCYAT, KaKTo U Aa ce NofobpAaT aeHocTUTE OT
exenHeBneTo UM. MisgoauTe KopecnoHANPAT NPAKO C UenTa 1 3a4a4nTe Ha NPoyyBaHeETo U
MMaT HAy4YHO M NPaKTUYECKO 3HaYeHue.

Bb3 0CHOBa Ha BCMYKO, Ka3aHO NO-rope, MMamM BCUYKU OCHOBAHMA Aa Npeasioxa Ha yBarkaemoTo
XKYPW Aa r/1acyBa NoJIOKUTENHO 3a NPUCHXKAAHe Ha Hay4yHaTa cteneH ,JJOKTOP” Ha a-p lepraHa
MoppaaHosa leuesa — PepmeHaxmesa.

09. 02. 2024 Mpod. a-p Ba. Ctaspes, oMH

p. Nnosans /nognuc/ Ha ocHoBaHume un. 59 or 33111
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Re: PhD thesis for the acquisition of the scientific and academic degree “PhD” titled “EMG
changes in the Wernicke — Mann gait in post-stroke hemiparesis after injection of botulinum
neurotoxin in the rectus femoris muscle”

Professional field: Medicine

PhD Program: “Orthopaedics and Traumatology”

Author: Dr. Gergana Yordanova Gecheva — Fermendzhieva

Department: Orthopedics and Traumatology, Faculty of Medicine, Medical University of Pleven

Title: “EMG changes in the Wernicke — Mann gait in post-stroke hemiparesis after injection of
botulinum neurotoxin in the rectus femoris muscle”

Scientific adviser: Prof. Vihar M. Kovachev, PhD-MSc

1. General presentation of the procedure

The PhD student Dr. Gergana Yordanova Gecheva-Fermendzhieva has presented a set of
materials in paper and electronic form. The review of the documents shows that the procedure
has been observed, the documents have been prepared in accordance with the procedure for
acquisition of the educational and scientific degree “PhD” and according to the requirements of
the internal regulations for the development of the academic staff at the Medical University of
Pleven. | have no remarks concerning the presented documents.



2. Brief background of the PhD student

Dr. Gergana Gecheva — Fermendzhieva was born on 24.10.1986 in the town of Kazanlak. She completed
her secondary education in Stara Zagora in 2005. In 2011, she graduated as a Master of Medicine from
the Medical University of Plovdiv. After her graduation, she worked for two years in the affiliated
emergency care unit in the town of Kazanlak. She specialized and worked at Hadassah Hospital,
Jerusalem, Israel. In 2016, she acquired a specialty in Physical and Rehabilitation Medicine. She is
currently a medical director of a medical center. In July 2020, she was enrolled as a PhD student on a
self-study basis in the PhD program in Orthopedics and Traumatology at the Medical University of
Pleven. Dr. Gecheva is a member of the Society of Physical and Rehabilitation Medicine and of the
Bulgarian Medical Association.

In addition to the English language, Dr. Gecheva also uses Russian, French and Hebrew. She has
completed several courses in the specialty and has participated in numerous national and foreign
conferences.

Dr. Gecheva has fulfilled all tasks and activities set out in the individual plan within the set deadline. She
has successfully taken the PhD minimum.

3. Structure of the PhD thesis:

Dr. Gecheva’s PhD thesis is written in 130 standard pages, of which:
v" Front page-1

Content - 3

Acronyms -1

Introduction - 8

Literature review - 54

Purpose, tasks, methods — 18

Outcomes - 17

Discussion - 3

Conclusions and contributions — 3

Literature - 14

AN N N N N N

List of publications related to the PhD thesis and participations in scientific forums - 7

The PhD thesis is illustrated with 11 tables and 32 photos and figures. The bibliography
contains a total of 210 authors, of which 33 in the Cyrillic alphabet and 177 in foreign
alphabets. Most of the articles included have been published since 2000, and over 80 have



been published in the last 5 years. All the titles cited have a direct relation to the researched
problem. The author’s abstract includes 23 of the figures, 11 of the tables. The literature
review covers 14 pages. A completed scientific work has been presented, which studies the
positive impact of botulinum neurotoxin injection on the flexion of the knee joint in patients
with hemiparesis.

4. Relevance of the problem

The relevance of the developed topic is correctly defined in the literature review — a decrease in
muscle spasm in m. rectus femoris was registered after injection of botulinum neurotoxin in the
muscle in patients with hemiparesis with the Wernicke-Mann gait. Stroke and post-stroke
hemiparesis are important issues and constitute a matter of present interest, which is
confirmed by many publications on the topic. Modern studies have shown that the main reason
for the stiff-knee gait type is a spasm of m. rectus femoris. The modern method of reducing the
spasm of this muscle in post-stroke patients is discussed — injection of botulinum neurotoxin
type A, because the used myorelaxant agents do not give good outcomes. The modern methods
for assessing the spasm and tracking the variations in the EMG parameters before and after
injection are discussed. The monitoring of the variations in EMG parameters before and after
the injection of BONTA are at the core of the PhD thesis’ goal and objectives. The clearly defined
goals and objectives of the study are based on five conclusions from the literature review.

To achieve the set objectives, Dr. Gecheva has evaluated the data obtained from the injections
of botulinum neurotoxin type A.

In the PhD thesis, the data and the statistical results of the tests in 22 patients were examined in
detail.

The results are presented in the form of a comparison of the data for the assessment of the
muscles and the volume of movement of the individual joints involved in the gait, before and 1
month after the injection of Botox into m. rectus femoris of the paretic lower limb. The
parameters of the gait before and after the applied therapy for reducing spasm through EMG
data recorded in a special modern laboratory for gait examination by electrodes placed at
certain points of the muscles and 4 optoelectric chambers were analyzed.

The main theoretical conclusion of Dr. Gecheva's PhD thesis is that a combined approach can be
used in patients with stroke and Wernicke-Mann gait due to spasticity in the rectus femoris
muscle, including a rehabilitation program to improve knee flexion during walking after RF BTX-
A injection. The rehabilitation program can enhance the effect of reducing spasticity, which
leads to a better gait pattern and an improvement in the daily autonomy of the patient.

The conclusions are sufficiently substantiated based on the well-defined objectives of the study,
following its overall logic.



5. Knowledge of the problem

The PhD student has a thorough knowledge of the researched topic, presented are the theoretical and
practical achievements reached by analyzing the gait in a special laboratory for gait research in Israel.
The good knowledge of this method and the theoretical reflections and generalizations in Dr. Gecheva’s
PhD thesis are based on the detailed analysis of 210 literary sources, of which 33 in the Cyrillic alphabet
and 177 in the Latin alphabet. All authors who have worked on issues related to this PhD thesis are
qguoted in good faith. The data in the literary sources are creatively interpreted for the needs of the
scientific research and the derived generalizations. The information is presented in depth. The
insufficiently studied and unsolved problems on the studied subject are analyzed and indicated, which is
a prerequisite for the need to write the PhD thesis.

6. Methods of research

The PhD student skillfully uses the possibilities of 7 methods for the conduct of her scientific research,
which | find properly selected. The study includes 22 patients with post-stroke hemiparesis, who had a
stroke at least 6 months before, divided by age and sex characteristics, stroke period, height, weight,
stroke side, type of stroke and spasticity of the rectus femoris muscle. Two gait analyzes were performed
before and 4 weeks after the injection of botulinum neurotoxin using instrumental 3D gait analysis. All
data are recorded on a treadmill power meter. Clinical evaluation was performed using scales to measure
muscle tone and neurological status. Assessment of EMG parameters was performed. The data are
presented in protocols and statistical analyzes.

7. Brief description and evaluation of the PhD thesis

The PhD thesis is properly structured. The content and layout meet the requirements. The
scientific work consists of 130 pages, 11 tables and 32 pictures and figures. Structurally, it is
organized into Introduction — 8 pages, Literature review — 54 pages, Goal, tasks, methods — 18
pages. The study outcomes are on 17 pages, divided into 4 sub-chapters. The conclusions of the
conducted analyzes are discussed and summarized in Conclusions on 3 pages. The scientific
work is characterized by a good academic style. The content and structure demonstrate a focus
on a medical issue of relevance closely related to the orthopedic and neurological clinical
practice in patients with impaired Wernicke-Mann gait. The materials and methods of scientific
research are properly selected. The scientific data and generalizations of scientific-theoretical
and scientific-practical value have been processed. The introduction focuses on the spasm of
the rectus femoris muscle in the spastic-paretic gait of patients with post-stroke hemiparesis.
The need to use a new method to reduce spasticity in these patients in order to achieve faster
recovery after a stroke, autonomy in the activities of daily life and improvement of the social



status of the patient is analyzed and studied. The pathologic Wernicke-Mann gait in stroke is
thoroughly analyzed to demonstrate the effect of botulinum toxin injection in the spastic
muscle and subsequent improvement of movement. The literature review ends with 3 clearly
formulated conclusions, which reveal the high effectiveness of the manipulation of spastic
muscles with botulinum neurotoxin in stroke patients. A need for research and the use of a
combined method of treatment of hemiparesis is clearly defined. As a logical consequence of
the problems formulated in the literature review, in the next chapter the goal of the PhD thesis
is outlined, i.e. “to monitor and evaluate the effect of BONTA after its application as a curative
means for reducing the muscle spasm of rectus femoris on the reduced flexion of the KJ during
SwP in people after a stroke, as well as to determine whether the EMG parameters of the gait
before injection change after injection, respectively, whether BoNTA would be a good method
for reducing spasticity in these patients." | find the tasks specified by the PhD student as
correctly and clearly defined with a view to achieving the goal. The materials and methods
chosen by the PhD student are properly selected and used. The use of a laboratory for 3D gait
analysis is impressive. The results of the first task prove that the number of steps significantly
improve after the injection of BONTA from 15 to 17, the strength of the knee joint increases, and
the volume of movement in the joint increases. The analysis of the results of the second task
shows that the speed of gait movement is slightly increased in the conditions of maximum
active movement compared to the conditions of spontaneous active gait. The results of the
studies related to the third task show that the peak of the EMG amplitude of rectus femoris
decreased after the injection through all phases of the gait cycle, both during the stance phase
and during the swing phase. Changes in kinematic gait performance in the fourth task show
that peak flexion of the hip, knee and ankle joints in the swing phase of the gait cycle slightly
increases in a rapid gait before injection, as well as in the gait after injection.

Summarizing the global experience and the outcomes of her own studies, the PhD student
acknowledges the need for the use in Bulgaria of an innovative and highly effective method for
the treatment of spasticity in hemiparesis by injecting botulinum neurotoxin.

8. Contribution and significance of the research for the science and practice

The scientific work presented to me for review is characterized by a clear practical orientation of
the set goal. Based on the analysis of the global experience and her own studies, Dr. Gecheva
provides a new opportunity to treat muscle spasm in hemiplegia. The conducted studies are of
particular importance, since clinicians need an innovative, highly effective and long-lasting
method of treating muscle spasm in stroke patients with a view to restoring the impaired gait
and the autonomy in everyday activities, as well as an improvement in social status.



9. Personal participation of the PhD student

Dr. Gecheva — Fermendzhieva presents 7 publications, which meets the requirements of the
regulations for the development of the academic staff in the Medical University of Pleven. In all
publications, the PhD student is the first author. All publications are related to the topics
discussed in the PhD thesis.

10. Critical remarks and recommendations

| have no critical remarks on the substance of the PhD thesis. | would recommend a follow-up of
the effect of the injection not only in 1 month, but also for a period of 3 and 6 months after the
injection. | would also recommend a continuation of Dr. Gecheva’s work in the field of finding
companies providing botulinum neurotoxin with a view to its application to more patients in
need in Bulgaria.

Conclusion:

Dr. Gergana Gecheva — Fermendzhieva’s PhD thesis discusses a relevant problem in orthopedics,
as well as in the physiotherapy and rehabilitation of post-stroke patients and difficulty in
walking due to a spasm of m. rectus femoris. The researched problem is important, it has been
the subject of active discussions in recent years in the medical literature. The data presented
and the proposed treatment algorithm may have a clinical application that can lead to better
gait outcomes for post-stroke patients with hemiparesis, as well as to improve their daily
activities The conclusions correspond directly to the purpose and tasks of the study and have
scientific and practical significance.

On the basis of all above considerations, | have every reason to propose to the esteemed jury to
vote positively for the award of the scientific degree “PhD” to Dr. Gergana Yordanova Gecheva —
Fermendzhieva.

09. 02. 2024 Prof. Dr. VI. Stavrev, PhD-MSc

City: Plovdiv /signature/ Ha ocHoBaHme un. 59 or 33N



