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NpeacraBeHNUTe AOKYMEHTU Ha AOKTOpaHTa A-p MepraHa MoppaHosa Meyesa-
depmeHarKneBa OTroBapAT U3LAI0 HA U3UCKBAHUATA HA MeaMUMHCKM
yHuBepcuteT-NneBeH n ca NoAroTBEHN U NPeACTaBEHWN aAeKBaTHO CbIr/1acHO
MpaBWUIHUKA Ha YHUBEPCUTETA 32 NPUAOO6MBAHE HA HAYYHU CTEMNEHU U 3BAHUA.

AKTyanHoct Ha Temara

TemaTa Ha JOKTOPCKaTa gMceprauma onpeaeneHo e aktyanHa: Mo3bYHUAT UHCYNT
ce OTHAcA 3a XOpa Ha pas3/IMyHa Bb3PaCT CbC CEPUO3HU YCNOKHEHUA, KATO TEXKKA
WHBANIMAHOCT,  ABWUraTe/IHM  HapyWweHWA,  OrPaHUYEHU  NINYHU  TPUXKMN,
npodecnoHanHa M CcouManHa Aes3afanTauma, KaKTo U AenpecuMBHO CbCTOAHME.
Okono 80% oT cnyvyamTe Ha MO3bYeH MHCYAT MOraT Aa NpeoaoseAT 3aBUCUMOCTTA
OT AOMbJIHATENHA TMOMOLL, OKoM0 26% ca CKAOHHM KbM AeMeHUMA WU
AebopmmupaHa KOMyHMKaumAa, a okono 20%, 3a CbXaneHuwe, ca TpamHoO
WHBANINAN3NPAHN HA NernoTo cu. lMauneHTnte ¢ MO3bYeH WMHCYNT UMAT OCBEH
yBpeaeHMAa CU HEBPONOrMYEH M COUMANEH CTAaTyC M M3BECTHM 3aTpyAHEHUA B
NoXoAKaTa, CaMoobC/y»KBAaHETO N MeAULIMHCKMA CTaTyC, KOETO B KOMMJIEKC NpPaBy
exXegHeBMeTo MM MHOroO HeCnoKoMHo. EgHa cneumdunyHa NATOrHOMMYHA
naTonorva B TAXHAaTa NoOxogKa e noxogkata tvn Wernicke-Mann, npun Konto
KOJIAHOTO Ha CNAacTUYHMA KPAaNHWUK, HAMUPaAKK ce BbB $pa3aTa Ha MaxoBUK, e No-
ManKo GNeKCMpPaHO B CPAaBHEHME C HOPMAJIHATa YOBELLIKA NOXOAKa.

MaToNornMyHaTa NOXoAKa C Xemunapesa Ha BepHuKke-MaH obaye nma TeHaeHUmA
KbM OFpaHUMYEHO W 3aTPyAHEHO MNpPOCTPAHCTBO MeXAy [ABaTa KpaKa, C
NaTo/NIOfMYHO NOAX/Mb3BaHE Ha ABaTa Kpaka, 3abbp3aHOCT, HamanABaHe Ha
yecToTaTa W Ab/KMHATA Ha CTbMNKUTE, KOETO BOAM A0 OrpaHMYeHOo
bYHKUMOHMPaHE N HEeNpPaBU/IHO ABUXKEHME.

N3BbpLlIBaAT ce AOMBAHUTE/NIHU U3C/IeABaHUA B MHOIO OT BOAELWMTE MeANLNHCKN
LEeHTpoBe B CBeTa, 33 Aa Ce AOoKarke epeKTbT OT MNPUIOKEeHMETO Ha OOTOKC B
CNACTUYHUTE MYCKY/IM HA NAaLUNEHTU C yBpeaeH ABUraTeIeH HEBPOH.

Cera npunaraHNUTE MMUOPENAKCAHTU HE Ca AOCTATbYHO e¢eKTMBeHM-AeﬁCTBaT Ha
BCUYKUN MYCKY/IU, a HE Ceé BbBeEXAAT AUPEKTHO B MYCKYAa, KOWTO npegnsBuKea
HenpaswmiaHaTa noxoaka.B pgonbaHeHWe, u3NoON3BaHUTE MHUOpPEeNaKCaHTN Ca



CKNOHHW KbM YeCTU CTPAHMYHM M HEeXKenaHu peakuuu, BKAOYMTENHO Nb/HA
cnaboct n ymopa.

NHxeKTUpaHeTo Ha 60TyAMHOB HEBPOTOKCUMH A (BONTA) B cnactuuHmna myckyn 6um
NMOMOFHaN0 3a NPeoAo/IfABaHE Ha CNAaCTUYHUTE CUMNTOMM, Tb KaTo TON AeincTBa
NIOKANHO U MOXe Aa bbae edeKTMBEH 32 HaMmanABaHe Ha CNa3bma B TO3U MYCKYJI
n nogobpsasaHe Ha NoxoAKarTa.

To3u meTog, Ha IedeHmre Bce olLe He e Aobpe NO3HaT U NpoyyeH B bbarapwms.

HecbmHeHO e HeobxoguMma HOBa MHOBATMBHA, JieCHA 3a W3MbJHEHWE W
epeKTMBHA Tepanus, KOATO Aa MMa TEHAEHLMA KbM HaMasiABaHE Ha CMa3bMa Ha
MYCKY/NIHUA TOHYC, HO 6e3 CTpaHW4yHN edeKTU M O3 He 3acAra APYrM OpraHu u
CUCTEMMU.

BOTYIMHOBMAT TOKCUMH MOXe Aa 6bAe yCnewHOo IeKapCcTBO 3a MNOCTUraHe Ha Tasu
Len NpU NauneHTU cies, MO3bYHN UHCYNTU U TEXKKA XeMUNNerusa.

Mprvemam naesta Ha AOKTOpPaAHTa, Ye € HeobxoAuM KOMMAEKCeH anaropuTbm 3a
Jle4eHne Ha NaUMEeHTU C MO3bYEH MHCYAT, BKIKOYBALL nogxoaawa ¢usnortepanms,
ycnopeaHo ¢ epeKTMBEH NOAXO0A 33 HaMANABAHE HA MYCKYNHWUA TOHYC U U3pa3eHo
nogobpsasaHe Ha eXeaHEBMETO, Bb3CTAHOBABAHE Ha KayeCTBOTO Ha XMBOT,
Bb3CTAaHOBABaHE Ha HenpaBW/HATa ABuratenHa ¢yHKUMA, CamoobCnyXKBaHe M
xoaeHe.YbeneH CbM M HAaNb/IHO NPM3HABAM, Ye TeEMATa Ha AUCEPTALMOHHUA TPYA:
,EMI npomeHn B noxonKaTa Ha BepHuke-MaH npu cneguHCynTHa xemunapesa
cnep, HXXeKTupaHe Ha 60Ty IMHOB HEBPOTOKCMH B NpaB beapeH myckyn”, c aBTop
n-p Teprana WoppaHosa TeyeBa-DepmeHamnesa, e abCONOTHO aKTyaneHa,
OTroBapA Ha NAAHUPAHUTE NapamMeTpU Ha U3CNe[BAHETO U MOXe YyCreLwHo Aa ce
A0KaXe He CaMo KaTo AO0KTOPCKA AUcepTauma, HO U Aa ce U3MNOoAN3Ba B NPAKTUKATa
Ha 6bArapCKUTE KAMHUKN N peXabUNUTaLMOHHU LLEHTPOBE.

MoapobHoCTK 3a gucepTaumATa: ancepTtaymaTa BkaouBa 06wo 130 ctaHOapTHU
cTpaHuum, ¢ 11 Tabnunum, 32 dpurypu, 211 nMtepatypHU N3TOYHUKA, OT KOMUTO 33 Ha
Kupunmuya n 178 Ha naTMHMUA, CbC 3a4bNO0YEH M aKTyaneH yYBOAEH npernea, Ha
52 cTpaHuum OT uenmns obem Ha TeKkcTa. .

Cnoaenam MHEHMWETO, Ye Ta3u Anceprauma e CbBpeMeHeHo, CEPMO3HO U
TeMaTU4YHO 060CHOBAHO M3cneaBaHe C MHOTO BMCOKA CTOMHOCT.



Llen Ha u3cnepBaHeTo: LEeNTa Ha AOKTOpCKaTa Auceptaums Ha A-p lepraHa
leyeBa-dbepmeHaKMeBa € Aa pasKpue, MPOYyYM U OLLEHW MNPUIONKEHUETO Ha
KOMMNNEKCHa pexabunutaumsa, BKAYBaWa MaHunynauum ¢ BoNTA, KaTto
MeIMKaMeHT 3a HaMaNfABaHe Ha MYCKY/JIHMA CMnasbM Ha PeKTyc ¢emopwuc. npwu
nauMeHTU c/ief, MO3bYHU MHCYATU C Xemunapesa U NnoxodKa Ha BepHuKe-MaH,
KaTo Mo TO3M HauyMH MNOBAMABA KA4YeCTBOTO Ha YKMBOT U CAMOCTOATE/NHOTO
exefiHeBMe.

ToBa e eagHa pobpe dopmynmpaHa UeN Ha MHOBATMBHO M3cnelBaHe M as
no3apaBaBam aBTOPA Ha Ta3W AOKTOPCKa AncepTaums.

3a uM3Nb/IHEHWE Ha UenTa Ha CBOeTO wu3cneaBaHe pA-p [epraHa [euyeBa-
depmeHaKneBa e NnaHUpana u peannsnpana YeTmpm 3agaum

Martepuanu u metrogu: mHoro aobpe m nNpaBuAHO noabpaHW, afeKBaTHU WU
MHOOPMATUBHM 33 HACTOAWOTO WM3C/eABaHe: MNO34pPaB/leHWA 3a aBTOpa Ha
AOKTOpaHTypaTa !

3aabnbo4eHo ce nly4vasaT 06O 22 NaumeHTa. BcMuKkm ca cneg Mo3byeH MHCYAT C
XPOHMYHA Xxemumnapesa (6 M noBeye meceua cnel, MO3bYHMA MHCYAT) U NOXOAKA
Ha BepHuke-MaH.

OcHoBHUTE KPUTEPUU HA aBTOPa 3a BKAKOYBAHE B U3CNEABAHETO Ca: Bb3PACT HAL,
18 roanHn, xemunnerna, HamaneH obem Ha d)J'IEKCVIFl Ha KOJIAHHATa CTaBa MO
Bpeme Ha ¢a3aTa Ha MaXOBMWKa Ha UWKbJIa Ha MNOXO0AKaTa, BB3IMOXHOCT 34
M3MMHaBaHe Ha 8 METpPa 6e3 OMNMOPHUN EeNEMEHTH.

N3cnepBaHu ca nauyeHTU cbe cnactuyeH musculus rectus femoris, mexxay 1+ un 3
no cKkanata Ha Ashueart, cnocobHM Ha aKTMBHO, @ He NAacMBHO yBeNNYaBaHE Ha
CKOPOCTTa Ha XoAeHe.

BcMuKM  gaHHM OT M3CneABaHETO Ca KOPEKTHO WM nogpobHO  BKAKOYEHMW,
aHaNu3MpaHuU M un306paseHn B NPUAOKEHUTe Tabaumuu, ¢urypu u rpaduku,
33e4HO C pe3ynTaTuTe OT TAXHOTO KAMHMYHO M3CneaBaHe U oueHKaTa Ha EMR-
napametpuTe.



AHanNM3bT Ha BpemMeTO Ha MYCKY/IHaTa NpPaKTuKa, 3aegHo ¢ EMP-curHanute ce
nposepsABa NoO metoaa Ha Tunrbp-Kamsep v ToBa € eaAnH OT NMPUOPUTETUTE Ha
aBTOpa Ha npeAcTaBeHaTa 3a peueH3nAa OOKTOPCKa AucepTtaumsa, 3aedHO C
yectoTaTa M BpPEeMEeTO. NpoAb/iKUTENHOCT Ha EMR-curHanmte, BbB $asarta Ha
HenpekbCHaTa  BbJHOBA  TpaHcbopmauma M HeMpekbCHaTa  BbJIHOBA
TpaHchopmaums (CWT).

TexHU4yecknm aBTOPBT Ha AUcepTaumATa Npuaara MaHuUNyaauumAa: BbBeXAaHe Ha
Botulinum neurotoxin A, BoNTA, uHxeKTupaH B begpeHna myckyn, musculus
rectus femoris Ha xeMMnNapeTUYHMA KPaK Ha BCUYKM BKAOYEHM NALUEHTH.

MHoro aobpa naea Ha aBTopa Ha Tasu AOKTOPCKA AMcepTauma e B MPOTOKoAUTe
[la Ce BKOYM MbPBUYEH KAUHUYEH M HEBPOIOTUYEH Npernes, KakTo U aHanu3 Ha
aKTUBHOTO [JBUXKeEHWe, npeau neyebHaTa MaHUNyNaUMA Ha MHXKEKTUPaHe Ha
60TYIMHOB HEBPOTOKCUH.

MocTUrHaTuTe pPes3ynTaTu Npu BCUYKKU 22 NAUMEHTU C XeMUnapesa, BK/OYEHU B
n3cneflBaHeTO Ha [AOKTOpaHTa, MOKasBaT 3HauyuMTeNHa MNPoMAHa, Npu aobpe
npueTa npoueaypa Npu BCUYKKN NaUMeHTN N 6e3 cTpaHUUYHU edeKTu.

KoMnnekcHMAT aHanu3 Ha pe3yntatute oT obema Ha ABUXKEHME Ha KOo/sHHaTa
CTaBa, pe3ynTaTuTe OT CcujaTa Ha KONSAHOTO, pe3ynTatute OT BPEMETO Ha
Bb3gencTeme Bbpxy musculus rectus femoris, pesyntatute oT M3pasxonBaHaTa
eHeprua no Bpeme Ha ¢asata Ha XoAeHe, MPOMEHWUTE Ha KMHEeMaTMKaTa Ha
NnoxoAKaTa, MHAEKCUTE Ha Ta3obeapeHaTa CTaBa, MHAEKCUMTE HA KOIAHHATa CTaBa,
WHAEKCUTE Ha [/ie3eHHaTa CTaBa, NMPOMEHWUTE B MNoOXxoAKaTa BbB ¢as3ata Ha
OTAPbNBaHE, KAaKTO W NbAHOTO obemHO noaobpsBaHe Ha QYHKUMUTE Ha
TazobegpeHaTa cTaBa, KONAHHATa CTaBa M [Ne3eHHaTa CTaBa € MOoKasaTesieH,
3HAUYUTENEH U CTAaTUCTUYECKU 3HAUYNM.

lNpoyyBaHeTO Ha aBTOpa AOKa3Ba, Y€ CKOPOCTTAa M MHTEH3MBHOCTTA HA CTbMKUTE
npu _XxogeHe ce yBe/qnM4aBa eaunH mecel cned npuaoxeHMUeto Ha 6OTyJ'IVIHOBMFI
HEBPOTOKCUH, HO PE3YNATATUTE NMNOKA3BaT, HE HAMA BPb3Ka MeXIY I'IOAO6pFIBaHeTO
Ha 6po>=| Ha CTbMKUTE Npean NHXEKTUPaAHETO U I'IO,D,O6pFIBaHe Ha (I)J'IeI-(CMﬂTa Ha
KONAHOTO BbB BPEMETO Ha c|>a3aTa Ha MaxXxoOBWKa cnen UHXKEKTUPAHETO.




Pe3yntatute OT AucepTauMaTa MOTBbP)KAABAT, Y€ MaKCMMasnHaTa CKOPOCT Ha
noxoakata ce yeenuyaBa ¢ 0,3 ms cnes WHXKEKUMUTE, AOKATO 06eMbT Ha
bnekcmaTa Ha KONAHOTO MO Bpeme Ha ¢as3aTta Ha MaAxOBMKA Ha UMKbAA Ha
noxoakata ce ysennyasa ¢ 3 °.To3m ¢aKTt, cnopes aBTOpa HA AUCEpPTaALMATA,
AOKa3Ba, Ye NOCTUTHATUTE pPe3yNTaTh HE Ca CaMo OT ePeKTa Ha yBennveHusa 6pon
CTbMKM Ha XoA4eHe.

Pe3syntatute oT 3aAbn604YEHO NMpoyyYBaHe Ha AOKTopaHTa A-p lepraHa leyesa-
depmeHarKneBa NoKasgart, ye NoAobpsaBaHeTo Ha peKCUATa Ha KOJIEHHUTE CTaBu
npu ABMXKEHME Ha MauMeHTU C XeMunaerns caef npunaraHe Ha 60TynvMHOB
HEBPOTOKCUH, Ce AbXKM OCHOBHO Ha HamasieHMA cnasbm Ha musculus rectus.

O-p TlepraHa TleuyeBa-depmeHAXKMeBa 3akKaoyaBa, 4Ye pexabunautTaumoHHaTa
nporpama 61 morna ga nogobpu edekrta oT HamansBaHe Ha cnasbma, KaTo No
TO3W HauuH goBeae A0 No-A06bp M NO3UTUBHO M3PA3eH MOAEN Ha NOXOAKa W
noagbpXKaHe Ha no-Aobbp exegHeBeH HOPManeH WM He3aBUCMM KMBOT Ha
naumeHTa.

C yeTMpute CM OCHOBHM WM3BOJA, NPOM3TMYALLM OT HEMHOTO Mu3c/enBaHe,
AOKTOPAHTBLT M31ara TOYHWU, KOHKPETHU U 3a4b100YEHM 3aKNIOUNTENHN BEeNneXKMy,
OCHOBAHWM HA HANDB/IHO 3HAYUTE/IHM AAHHM U AOKA3aHM pe3ynTaTh. Ypes HenHuA
CTAaTUCTMYECKM aHANM3MPAH MaTepman u NnogpobHo nscneaBaHe 1A NOTBbP)KAABA,
ye npuaaraHeTo Ha MHXekumATa BoONTA B cnaCcTMYHMA MYCKYN peKTyc ¢pemopwuc
e 6bae MHoro epekTUMBHA Tepanua NPU NAUMEHTU C XeMMNapesa U NoxoaKa Ha
BepHuke-MaH cnep mo3byeH WMHCYAT, 0cOBeHO NpM NAUMEHTU CbC CEPMO3HaA
GNIEKCMOHHA KOHTPaKTypa Ha KOSHO.

Mo TO3M HAYMH KOMOWMHMPAHUAT TepaneBTUYEH NOAXOA 33 Jle4YeHWe Ha
HEenpUATHUA MYCKy/ieH cna3bm Ha musculus rectus femoris npu naumeHTn c
MO3bYeH WHCYAT, AEMOHCTpMpalM MoxoaKaTa Ha BepHuKe-MaH, BKAtoYBa
pexabunutauma n ¢usmnoTtepanma 3a nogobpasaHe Ha obema Ha ¢nekcua Ha
KONAHHATA CTaBa NO BPeMe Ha ABUXEHME, KAaKTO U MHXKeKTUpaHe Ha BoNTA B
CNAaCTUYHKMA MYCKY/, KOETO 3aegHO MoXe Aa b6bae AonbAHUTENEeH BOHYC KbM
ycrnelwHara Tepanums.



B gonbaHeHMe KbM MoA npernea, mora Aa Ao0b6asaA, Ye KoMbMHUpPaHaTa Nporpama
33 pexabunutauma, BKAOUYMTENHO WHXEKTUMpaHe, bW morna ga Hamanu
CnacTUYHUTE edeKTH, KaTo No TO3M HauyMH JoBede A0 No-A06bp MoAeN Ha XoAeHe
N MOBULIEH eXKeAHEeBeH WMHAMBUAYaNeH XMBOT M COLMA/IHA aHraXKMpPaHOCT Ha
naumneHTa.

MpunoxeHnsaTa, CHUMKUTE, rpaduKknte, Tabanunte n purypute AonbaABaT U3LANO
N Nb/IHO KOHKPETHU AeTanan n pakt1 3a 3aabnboyeHo n3cneaBaHe Ha aBTopa.

LluTMpaHUTe neT OCHOBHU NMPUHOCA OT LANOCTHMA aHA/M3 Ha AMCepPTaALUOHHUS
TPYA Ca afeKBaTHU, TOYHU, MHOOPMATMBHU U KOPEKTHU U CbM CUTYPEH, Ye buxa
MOI/IM Aia 6bAaT OCHOBEH MoAeN 3a 0by4eHne U NpuaaraHe Ha TO3M YHUKa/EeH 3a
CTpaHaTa HM MeToa,

[uncepTaumnaTa e HanucaHa, NnoapeaeHa, CTPYKTypupaHa, opopmeHa 1 3aBbplieHa
cnefl BCUYKM 3aAb/KUTENHU MpaBuia M YKasaHuA, OTroBapAllM M3UAN0 Ha
6bArapckMsa 3aKOH 3a akafJemMuuyHuTe, obpa3oBaTe/NHUTE U Hay4yHUTE CTEMEHMU,
[OKTOp No mMeauuuMHa. [uceptaumsaTta e M3roTBeHa M M3gafeHa Ha npaBuieH
HayyeH e3uK, Aobpe CTPYKTypupaHa M MoAKpeneHa C A0CTaTbyHO rpadukmy,
NPOTOKO/IN, CHUMKK, NnTepaTtypa ¢ bubnmnorpadms Ha KMpMAMLA M NaTUHULA Ha
aBTOpM.

Mpu3HaBam AOKTOpPCKaTa guceptauma Ha A-p MepraHa Meyesa-®epmeHarknesa 3a
HanMb/IHO 3aBbpLUEHA U BCUYKM AeTalin, OT 3arfaBMeTo A0 /MTepaTypaTa, ca
npaBuaHo odopmMeHu U npeactaBeHn. Matepuanute, meToguTe, U3CNeABaAHUATA,
KAMHUYHUTE NPOTOKOIN, MPUIONKEHUA U AP. Ca AOCTAaTbY4HO 0BEMHU N aHANU3BT
MM e CTpOT U focToBepeH. LITMpaHuTe 3aKk04YeHMA U NPUHOCK ca A0CTOBEPHM 3a
6baeLo npunaraHe B ApYrn KAMHUYHU U TEOPETUYHU U3CNEABaHMA.

3akniouyeHue: Bb3 OCHOBA Ha NpeaoCTaBeHUTe maTepuann 3a MOA aHaAu3 U
NOAroToOBKa Ha CTAaHOBULLETO MU BbPXy AucepTaumnaTa Ha A-p [epraHa [euyesa-
depmeHKmnesa cbe 3arnasme ,,EMI npomeHun B noxoaKaTa Ha BepHuke-MaH npwm
CNeANHCYNTHA Xemunapesa cnefl UHXKEKTUpaHe Ha 60TyNMHOB HEBPOTOKCUH B
MycKyna rectus femoris”, a3, gonynognucaHuAT, gaBam 060CHOBaHO cCBOATa
NMONOMUTENHA OLLEHKA, KaTo aKUEeHTMpPam BbPXYy BMCOKOTO KayecTBO HA HeMHaTa



paboTa, KaKTo N cepmo3HaTa He0bXo0AMMOCT OT NOA0OHM HAy4YHU NPOEKTUN, KOUTO
Ca TOYHW NPUMEPU 33 HOBATOPCKO U MOAEPHO MUC/IEHE. YUYTUBO MONA OCTaHanuTe
YNeHOBe Ha HAY4YHOTO XYpW Aa NPUCHLAAT C MNOJIOXKUTEJIHUA CU BOT, KAKTO LWe
HanpasA a3, aKajgemMuyHaTa, HayyHa W obpasoBaTenHa cTeneH [OKTOp nNo
MeanumHa Ha a-p MepraHa NeyeBa-®epmeHaKmesa.

Oata: 22 mapt 2024
Moanuc: Ha ocHoBaHwme un. 59 ot 33114

Mpod. a-p. Aumutbp CTOMKOB , AMH
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The submitted documents of the PhD-student Dr. Gergana Yordanova Gecheva-
Fermendzhieva correspond completely to the requirements of the Medical
University-Pleven and are prepared and presented adequately according to the
Regulations of the University for obtaining scientific degrees and titles

The topic of the PhD-thesis is definitely actual:

The brain stroke refers to people of various age with serious complications, such
as heavy disability, motor disorders, limited personal care, professional and social
disadaptation, as well as depressive state. About 80% of the brain stroke cases
can overcome the dependency from additional assistance, about 26% tend to
dementia and deformed communication, and about 20%, for a pity, are
permanently disabled on their beds.

The patients with brain stroke have in addition to their damaged neurologic and
social status certain difficulties in their gait, self-service and medical status, what
in a complex makes their daily life very uneasy.

One specific pathognomic pathology in their gait is the appearance of the gait
model type Wernicke-Mann, where the knee of the spastic extremity, being in the
phase of flywheel, is less flexed to compare to the normal human gait.

However, the pathologic gait with hemiparesis Wernicke-Mann tends to limited
and hindered space between both legs, with pathological slipping of both legs,
hasting, decreasing of the frequency and length of the steps, thus leading to
limited functioning and wrong movement.

Additional studies are performed in many of the leading medical centers world-
wide to prove the effect of Botox application in the spastic muscles of patients
with damaged motor neuron.

Currently administered muscle relaxants are not effective enough - they act on all
muscles, and are not introduced directly into the muscle that causes the irregular
gait In addition, the used myorelaxants tend to frequent side and unwanted
effects, including total weakness and fatigue.

The injection of botulinum neurotoxin A (BoNTA) in the spastic muscle would be
of help to overcome the spastic symptoms, because it acts locally and could be
effective to decrease the spasm in this muscle and improvement of the gait.

This method of treatment is still not well known and studied in Bulgaria.



No doubt, there is a necessity of a new innovative, easy-to-perform and effective
therapy, which must tend to decrease of the muscular tonus spasm, but without
side effects and not affecting other organs and systems.

Botulinum toxin could be a successful drug to fulfil such aim in patients after brain
strokes and heavy hemiplegia.

| admit the idea of the PhD-student that we need a complex algorithm for
treatment of patients with brain stoke, including a proper physiotherapy in
parallel with effective approach to decrease the muscular tonus and expressed
improvement of the daily life, restoration of the quality of life, restoration of the
improper movement function, self-service and walking.

| am convinced and admit completely that the topic of the dissertation theme:
“EMG changes in the Wernicke-Mann gait in post-stroke hemiparesis after
injection of botulinum neurotoxin in the rectus femoris muscle”, authored by Dr.
Gergana Yordanova Gecheva-Fermendzhieva, is absolutely actual, corresponds to
the planned parameters of the study, and can be successfully proved not only as a
PhD-thesis, but could be used in the practice of the Bulgarian clinics and centers
of rehabilitation.

Details of the dissertation: the dissertation includes a total of 130 standard
pages, with 11 tables, 32 figures, 211 literature sources, 33 of them Cyrillic and
178 Latin, with a profound and actual introduction review, on 52 pages of the
entire text volume.

| share my reviewer’s opinion that this dissertation is a completely worked out,
updated, serious and thematically proved investigation, with very high value.

Aim_ of the study: the aim of the PhD-thesis of Dr. Gergana Gecheva-
Fermendzhieva is to reveal out, study and evaluate the application of a complex
rehabilitation, including manipulations with BoNTA, as a drug to decrease the
muscular spasm of rectus femoris in patients after brain strokes with hemiparesis
and Wernicke-Mann gait, thus influencing on the quality of life and independent
daily routine practice.

This is a very well and successfully implemented aim, and | congratulate the
author of this PhD-thesis.

To fulfill the aim of her study Dr. Gergana Gecheva-Fermendzhieva has planned
and realized four tasks.




Materials and methods: very well and properly selected, adequate and
informative for the present study: congratulations to the author of the PhD-study.
A total of 22 subjects are thoroughly studied. They are all after a brain stroke with
chronic hemiparesis (6 and more months after the brain insultus), and Wernicke-
Mann gait.

The author’s basic criteria to include in the study are: age over 18 vyears,
hemiplegia, decreased volume of flexion of the knee joint in time of flywheel
phase of the gait cycle, ability of walking 8 meters without supportive items.

The patients with spastic musculus rectus femoris, between 1+ and 3 according
the Ashueart scale, capable of active and not passive increase of walking speed,
are tested.

All data of the study are correctly and in full details included, analyzed and
depicted in the applied tables, figures and graphs, together with the reults of their
clinical examination and the evaluation of EMR-parameters.

The analysis of the time of the muscular practice, together with the EMR-signals
is checked by Teager-Kaiser method, and this is one of the priorities of the author
of the presented for my review PhD-thesis, together with the frequency and time
duration of the EMR-signals, in the phase of continuous wave transformation and
continuous wavelet transform (CWT).

Technically the author of the dissertation applies a manipulation: introducing of
Botulinum neurotoxin A, BoNTA, injected in the thigh muscle, musculus rectus
femoris of the hemiparetic leg of all included patients.

A very good idea of the author of this PhD-thesis is to include a primary clinical
and neurologic examination in the protocols, as well as analysis of the active
movement, before the medical manipulation of injections of botulin neurotoxin.
The achieved results of all 22 patients with hemiparesis, included in the study of
the PhD-student, indicated significant change, with well-accepted procedure in all
patients and without side effects.

The complex analysis of the results on the volume of movement of the knee joint,
the results of the strength of the knee, the results of the time of influence on the
musculus rectus femoris, the results of the consumed energy during walking
phase, the changes of the kinematics of the gait, the indexes of the hip joint, the
indexes of the knee joint, the indexes of the ankle joint, the changes of the gait in
the phase of toe off, as well as the full volume improvement of the functions of
the hip joint, knee joint and ankle joint is demonstrative, considerable and
statistically accepted.




The study of the author proves that the velocity and intensity of the steps when
walking is increased one months after the application of the botulin neurotoxin,
but the results show that there is no link between the improvement of the
number of steps before the injection and the improvement of the knee flexion in
the time of the flywheel phase after the injection.

The results of the dissertation confirm that the maximum velocity of the gait is
increased by 0.3 ms after injections, whereas the volume of the knee flexion in
the time of flywheel phase of the gait cycle is increased by 3°.This fact, according
to the author of the dissertation, proves that the achieved results are not only by
the effect of the increased number of steps of walking

The results of the profound study of the PhD-student Dr. Gergana Gecheva-
Fermendzhieva indicate that the improvement of the flexion of the knee joints
during movement of hemiplegic patients after application of botulin neurotoxin,
is mainly a result of the decreased spasm of musculus rectus femoris.

Dr. Gergana Gecheva-Fermendzhieva concludes rather considerably that the
rehabilitation programme could be able to improve the effect of a decrease of the
spasm, thus leading to better and positively expressed model of gait and
maintaining a better daily normal and independent life of the patient.

With her four main conclusions, resulting from her study, the PhD-student
presents exact, specific and thorough concluding remarks, based on completely
considerable data and proved results. By her statistically analyzed material and
detailed investigation she confirms that the application of BONTA injection in the
spastic musculus rectus femoris shall be a very effective therapy in patients with
hemiparesis and Wernicke-Mann gait after brain stroke, especially in patients
with serious flexing contracture of the knee.

Thus, the combined therapeutic approach to treat the unpleasant muscular
spasm of musculus rectus femoris inpatientrs with brain stroke, demonstrating
the Wernicke-Mann gait, includes rehabilitation and physiotherapy to improve
the volume of flexion of the knee joint during movement, as well as BONTA
injection in the spastic muscle, which all together can be additional bonus to the
successful therapy.

In addition to my review, | can add, that the combined rehabilitation programme,
including injection, would be able to decrease the spastic effects, thus leading to
better model of walking and increased daily individual life and social involvement
of the patient.



The applications, photos, graphs, tables and figures completely and fully add
specific details and facts for the profound study of the author.

The cited five basic contributions from the overall analysis of the dissertation are
adequate, precise, informative and proper, and | am sure they could be a basic
model for education and application of this unique for our country method.

The dissertation is written, ordered, structured, formed and completed after all
the required rules, and instructions, corresponding completely to the Bulgarian
Law for academic, educational and scientific degrees, PhD in medicine.

The dissertation is prepared and issued in proper scientific language, well
structured and proved with enough graphs, protocols, pictures, literature with
bibliography in Cyrillic and Latin authors.

| admit the PhD-thesis of Dr. Gergana Gecheva-Fermendzhieva is absolutely
completed and all details, from the title until the references, are correctly formed
and presented.

The materials, methods, investigations, clinical protocols, applications, etc. are
with enough volume and their analysis is strict and credible.

The cited conclusions and contributions are rather reliable for future
implementation in other clinical and theoretical studies.

Conclusion of the review: based on the provided materials for my analysis and
preparation of my review on the dissertation of Dr. Gergana Gecheva-
Fermendzhieva, with title “EMG changes in the Wernicke-Mann gait in post-
stroke hemiparesis after injection of botulinum neurotoxin in the rectus femoris
muscle”, |, the undersigned, give my positive review completely and most
reasonably, accenting on the high quality of her work, also as the serious
necessity of such research projects, which are exact examples of innovative and
modern thinking.

| would kindly request the other members of the Scientific Jury to grant with their
positive vote, the way | shall do, the academic, scientific and educational degree
PhD in medicine to Dr. Gergana Gecheva-Fermendzhieva.

Date:
22 March 2024
Signed: Ha ocHoBaHme un. 59 or 33511
Prof. Dimitar Stoikov, MD, DSc



