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1. O6wo npeacraBAHe Ha Npoueaypara

MpenocTtaBeHNAT MM KOMMNJIEKC MaTePMaaM Ha XapTUEH U eNIeKTPOHEH HOCUTEN Ca B
CbOTBETCBTME C USUCKBAHMATA Ha paBuiHMKa Ha MY-lneseH.

MpeacTaBeHu ca 6 Ny6ANKALMM B CMMCAHUSA, CBbP3aHM C AUCEPTALMOHHUA TPYA,

ﬂ'OKyMeHTMTe Ca U3roTeeHmM n npegcraBeHn n3pAagHo.

2. Kpatku 6uorpadpuyHmn AaHHM HA AOKTOPaAHTA

[-p lepraHa NeyeBa — PepmeHaKMeBa e 3aBbpLUMAQ €3MKOBA rTMMHa3una B rp. Ctapa 3aropa
npe3 2005. 3asbpwsa megunumnHa B MY — lNMnosaus npes 2011r. BegHara cneg 3aBbpLUIBaHETO CH
3anou4sa pabota BbB PCMI rp. KazaHnbk. Mpes 2016r. npnagobusa cneumanHoct PrsnkanHa u
pexabunmtauMoHHa meauumHa. Cneumanmsmpa n pabotun 1,5r. B 6oaHMLa Xagacca,
Mepycanum, U3paen. B MomeHTa e ynpasuTen n paboTi No cneumnanHocTTa B MeANLMHCKM
LEHTBLP.



3. AKTyanHocrt Ha npobnema

Bbarapus e Ha eAHO OT MbPBUTE MeCTa B cBeTa No 3a60/19eMOCT M CMBPTHOCT OT MO3bYHO-
cbaoBa 6onecT. 3acaraT ce AMLUa OT Pas/IMYHA Bb3PacT, KaTo NOCNeACTBMATA Ca TEXKKA
WHBANNAN3aUMA — ABUraTE/IHN HapPyLUEHWUA, 3aTPYAHEHO camoobCnyKBaHe, NpodecMoHanHa u
coumanHa gesafantauna, BNOLWEHO KAaYeCTBO HA XKMBOT, AenpecuBHU cbCToAHMA. OKkono 80% ot
npexuBennTe MO3bYHO-CbA0B UHLNAEHT NPEeoA0NABAT 3aBMCUMOCTTA OT Yy»KAa NOMOLL, OKOJIO
26% OT NocTpaganuTe ca CbC CbA0BA AEMEHUMA U HapyLeHa KOMYHUKaLKA, @ 0Koso 20%
0CTaBaT NPMKOBaHM Ha nerno. MNpuunHu 3a Tasm ,ennaemma” ot MCb ce cmAaTaTt HapacTBaHe
yecToTaTa Ha pUCKOBUTE PaKTOPM KaTo HAZAHOPMEHO Ter10, 3axapeH anabeT, HenpaBUAHO
XpaHeHe, 3n10ynoTpeba ¢ aIKOX0N M TIOTIOHOMNYLEHE, XPOHUYEH CTpec, 06e34BUKBaAHE, KOUTO
BOAAT A0 aTEPOCKNEPO03a Ha MO3bYHUTE CbA0BE, apTEPMA/IHA XUMEPTOHUA, XPOHUYHA
ncxemmyHa 60n1ect Ha cbpueTo U ap. Bb3cTaHOBABAHETO HA MNALMEHTUTE 3aBUCU OT MHOXECTBO
baKTOpPM, BKIOYBALLM CBOEBPEMEHHOTO TPAHCMOPTUPAHE A0 fie4ebHOTO 3aBeaeHMe,
NPaBUAHOTO Ie4EHME U MAaKCMMANHO paHHa pexabunutaumsa. B pesyntaT Ha yBpeaaTa Te3u
nauneHTUTe Hali-yecTo ca ¢ ABMraTeniHa cnabocCT, CEH30PHU M NponpuoLenTUBHU aednumTH,
WMHTEeNEeKTya/lHa He40CTaTbY4HOCT, EMOLMOHANEH CTPEC U coumanHu npobnemu. EgHa yacT ot Tax
Bb3CTAHOBABAT CAMOCTOATE/IHOTO NPUABMMKBAHE B NPOCTPAHCTBOTO, @ APYra 4acT OCTaBaT C
HapyLleHo paBHOBecCKe, ABUraTeIHa c1aboCT M HaManeHa CKOPOCT NPU Xo4eHe.

3a HamansBaHe Ha MYCKY/IHWA CNa3bMm, BCEACTBME Ha Bb3HMKHAATA LEHTPaANHA yBpesa, Bce
olLe HAMA HanbAHO edMKACEeH HAYMH, OCBEH NPMEM HAa MUOpPENAKCaHTU. MpeaCcTaBeEHMAT MU
[VCepTaLMOHEH TPY/ pasrfiexaa Hy»KaaTa OT No-N1eCHO U3MNbJHUMO JIeYeHMe, KOeTo Le
KOHTPO/IMPA HEMPUATHUA MYCKY/IeH cnasbm 6e3 Aa Boau A0 06LWwa oTNasHANOCT UK ApYTU
CTPaHUYHU edPeKTH, KaTo BOTYNIMHOBUAT TOKCUH MOXKe aa b6bae A06Bp M360p 3a eveHme Npu
nauneHTH ¢ xemmnapesa. HacTosLLoTo NpoyyBaHe e U3roTBEHO, 3a Aa npocneam edekra ot
npunaraHeTo Ha 6OTY/IMHOB TOKCUH BbPXY CNACTULMTETA HA MYCKY/1 PEKTYC pemopuc npu
CNeAMHCYNTHA Xemunapesa. BbBeXXgaHeTo Ha TO3M TUN IeYeHMe B KIMHUYHATA NPaKTUKa AaBa
HOBM Bb3MOKHOCTMU 33 6bP30 Bb3CTAHOBABAHE HA MALMEHTU e NPeKapaH UHCYAT,
3HaYMTeNHO NoaobpPeHNe Ha NOXOAKATA U CAMOCTOATENIHOCT B AEAHOCTUTE OT eXKegHEBUETO.

B TO31 cmnCcbn M360pPBT Ha TEMA Ha ANCEPTAUMOHHUAT Tpy4 ,,EMI npomeHun B noxoaKaTta
,BepHuKke-MaHH” npun cneauHcynTHa xeMunapesa c/ef nocrtaBaHe Ha 60TY/IMHOB HEBPOTOKCUH
B MYCKY/ peKTyc pemopuc” e akTyanHa n auceptabunHa.

4. OueHKa Ha gucepTaLMOHHUA TPy,

JducepTtaumaTa e HanucaHa Ha 130 cTtpanuum, Bkatousalum 11 tabauunm, 32 dpurypu. NosHaHuATa
cu no npobnema a-p Nevesa e yepnuaa ot 211 AuTepaTypHU U3TOYHUKA (33 Ha Knpuamua n 178
Ha naTuHuMua). CBosATa NO3MUMA e NpeacTaBeHa B IMTepaTypHUA 0630p, KOWTO e HanucaH aH 52



CTpaHuMuM. Tol e LeneHaco4YeH U A0CTaTb4yHO UHPOPMATUBEH. YMENO € O4epPTaHO
CbBPEMEHHOTO CbCTOAHME Ha Npobaema. HanpaseH e noapobeH aHanM3 Ha noxo4KaTta TMn
»BepHUKe — MaHH" npu xemunnerva u BAMAHUETO Ha BOTYIMHOBUA TOKCUH BbPXY CNAaCTUYHUTE
MYCKYAW. PasrnenaHo e KNMHUYHOTO BAUSHME U AelcTBME Ha 6OTYIMHOBMA TOKCUH U
npuaoxeHneto my. Taka e onpeaeneHa u LeATa Ha Npoy4yBaHETOo, Aa OLEeHN edeKTa oT
WH}KeKTUpaHeTo Ha BoHTA B cnacTtuuHua rectus femoris Bbpxy HamaneHata Gpaekcus Ha
KO/IAHHA CTaBa No Bpeme Ha MaxoBaTa ¢a3a Ha noxogKata ,BepHuke-MaHH” npu xopa cnes
npeKkapaH MHCYAT. 33 U3Nb/IHEHME Ha HACTOoALWATa e Ca NOCTaBeHU CegHUTe 3a4a4n:

1) [a ce npocneau n oueHU Koako gobpe ce noBansABa cNacTUUMTETHLT Ha PO ot
BbBeXAaHeTo Ha BT

2) [a ce npocnegm Konko aobpe ce NoBAMABAT CTPAHUYHUTE ePEKTM OT xeMmunapesaTta npu
NauMeHTU C UHCYNT

3) [a ce oueHu edeKTa Ha aKTUBHOCTTA Ha PP npe3 OP n MP oT uMKbAa Ha NoxXoaKaTa
ypes ANHAMUYHA CMMYALMA HA NOXO4KaTa NPU NAaUMEHTU C NPEeKapaH UHCYAT cles,
WMHXeKTupaHe Ha bT

4) [a ce nscneapa OTHOCUTENHUAT NPUHOC Ha aKTUBHOCT Ha PP npe3 OD n MO Bbpxy
dnekcuaTa Ha KC

B ANCEePTAULNOHHUAT TpyL4 Ca U3NoN3BaHU KAUHUYHN, ANATrHOCTUYHWU, NaPaKINHUYHMN,
CTaTUCTUYECKN U UHCTPYMEHTA/THN METOAMN. Llpes M36paHMTe mMmeToaun € NnoCTUrHaTa uentaum e
noay4yeH oTroBop Ha NOCTaBeHUTE 3a4a4n.

PesynTatuTe ca pasnpegeneHun no napamTpuTe Ha NoxoaKaTa — Bpemesun napameTtpu, EMI
napameTpu, KWHEMATUYHWN NapamMmeTpu, pe3yaTaTh BbPXy br/ioBaTa CKOPOCT NP OTAEeNAHE Ha
npbcTuTe. ToBa AaBa Bb3MOXHOCT 3a CpPaBHABAHE Ha pe3yaTaTuTe U npegnaraHeTo Ha neyvebeH
ANTOPUTBM MPU NALMEHTU C HapYyLLIEeHa NOXOAKa cnel npeKkapaH UHCYAT.

N3BoauTe B AncepTaumaTa ca 4 Ha 6poli 1 ca 6asmMpaHuM Ha CTaTUCTMYECKU AOKa3aTeNcTea U
A0NbABaT NO3HAHUATA HYU M NOAX0Aa 33 IeYEHMETO Ha cnaTUYHaTa NoxoAKa Npu UHCYNTHO
60/1HU

MpuHOCUTE OT ANCEPTALMOHHUAT TPYA MOTaT Aa ce onpeaenaT TaKa:

1) ToBa u3cneaBaHe NOKa3Ba 3HAaYE€HMETO Ha M.PEKTYyC pemopuc 3a dUsnonaTonormaTa Ha
noxoaKara ,BepHuke-MaHH”

2) OCHOBHMAT NapameTbp, KOMTO 61 Morbvn ga npeasuan edekTMBHOCTTa OT BT BbpXY
nuKoBaTa GNeKcuA Ha KONSHOTO, € CNOCOOHOCTTA Aa ce YBeNnYM NMKoBaTa GpeKcua Ha
KOJIAHOTO Npu A06POBOJIHO YBE/IMYABAHE HAa CKOPOCTTa Ha noxoaKaTta. KnMHWYHo ToBa e
NoNe3HO, 3al,0TO MOXE SIECHO Aa Ce MU3Mb/IHM N0 BPEME Ha KNIMHUYHATA OLEHKa.

3) He e Heobxoaum eanHcTBeHo 3D aHaNM3 Ha NOXOAKATa, AOCTAaTbYHO € TOHUOMETBP.
CnepoBaTe/IHO MOXKE Aa Ce M3M0/13Ba OT ro/1IAM 6poit KIMHULNCTW.

4) MauneHTUTE, NPU KOUTO NMKOoBATA GIeKCMA Ha KONAHOTO He Ce yBesiMyaBa, Haun-
BEPOATHO TPAGBA Aa ce IeKyBaT No Pas3IMYeH HauMH



5. 3akKnwueHue

MpeAcTaBeHUAT MU 3@ CTAHOBULLE ANCEPTALMOHEH TPYA OT 4-p lepraHa MeveBa —
depmeHgKmeBa Ha Tema “EMI npomeHu B noxoaKaTa ,,BepHuKke-MaHH” npu cnegmMHcynTHa
Xemunapesa c/ieq nocraBsiHe Ha 60TYIMHOB HEBPOTOKCUH B MYCKYN peKTyc demopuc” 3a
npuaobusaHe Ha obpasoBaTesHaTa U Hay4yHa cTeneH ,, JloKTop” pasriexaa aktyasneH npobiem
B KIMHMYHATA NPAKTUKA, @ UMEHHO Jle4eHMe HA NAUMEHTU C XeMmuUnapesa caes npeKkapaH UHCyNT
ypes nocTaBaAHe Ha 6OTYIMHOB HEBPOTOKCMH B CMACTUYHUTE MYCKY/IM 3@ HAMansBaHe Ha
cnasbma v nogobpeHue B noxoakaTta. HyxKaaTta oT epeKTUBHO NeYeHMe Ha Te3n NaUNeHTH 1
HeA0CTaTbYyHMA ePEKT OT NPUNaraHeToO Ha MMOPENAKCAHTU TA oNpeaena KaTo Len Ha
npoy4yBaHeTo. CmATaM, Ye pe3yaTaTUTe oHarneaaBaT U3NbAHEHMETO HA AadeHaTa uen. HanuncaH
Ha KOPEKTEH Hay4YeH e3uK, TpyabT e fobpe CTPYKTypupaH n oHarnegeH. KAIMHUYHUAT maTepuan
e JoCTaTbyeH No o6em, Hay4yHUTEe 06CHbXKAAHMA Ca OCHOBAHW Ha A0KA3aTeNCcTBa OT aHaNU3MUTe.
HanpaBeHu ca BaXKHM 33 KIMHUYHATA NPAKTMKa NPUHOCK U U3BOAM.

OueHABaKKN NpeacTaBeHNTe MaTepuanu U AUCepTaLMOHHN Pe3ynTaTh, Npuemam, Ye TpyabT e
3aBbpLUEH.

Ha ocHoBaHue un. 59 or 33N
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REVIEW

by Prof. Dr. Lyuben Stokov

of a thesis work aimed at the acquisition of the scientific 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”

PhD Program — Medicine, Orthopedics and Traumatology
Author: Dr. Gergana Yordanova Gecheva — Fermendzhieva
Form of PhD program: PhD student on a self-study basis
Department of Orthopedics and Traumatology at MU — Pleven

Thesis 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 set of materials provided both on paper and electronic media is in accordance with the
requirements of the internal regulations of Medical University of Pleven.

Provided are 6 publications in journals related to the PhD thesis.

The documents are drawn up and presented immaculately.

2. Brief background of the PhD student

Dr. Gergana Gecheva — Fermendzhieva completed her secondary education at the Foreign
Language School in the town of Stara Zagora in 2005. She graduated in medicine from the
Medical University of Pleven in 2011. Immediately after her graduation, she started working in
the affiliated Emergency Care Unit in the town of Kazanlak. In 2016, she was awarded the
specialty of Physical and Rehabilitation Medicine. She specialized and worked for 1.5 years at
Hadassah Hospital, Jerusalem, Israel. She is currently a manager and practicing her specialty in a
medical centre.



3. Relevance of the problem

Bulgaria occupies one of the first places in the world in terms of morbidity and mortality from
the cerebrovascular disease. People of various ages are affected, with the consequences being
severe disability - motor disorders, difficulty in self-care, professional and social maladjustment,
impaired quality of life, depressive states. About 80% of patients, who suffered a vascular
incident, overcome the dependence on personal assistance, about 26% of the patients have
vascular dementia and impaired communication, and about 20% remain bedridden. The causes
of this “epidemic” of cerebral vascular diseases are considered the increase in the incidence of
risk factors such as overweight, diabetes mellitus, poor nutrition, alcohol abuse and smoking,
chronic stress, immobilization, which lead to atherosclerosis of the brain vessels, arterial
hypertension, chronic ischemic heart disease, etc. The recovery of patients depends on a
number of factors, including timely transportation to a hospital, proper treatment and
maximum early rehabilitation. As a result of the damage, these patients have most often motor
weakness, sensory and proprioceptive deficits, intellectual insufficiency, emotional stress and
social problems. One part of them restores their autonomous movement in space, while
another part remains with disturbed balance, motor weakness and slower walking speed.

There is still no efficient way to reduce muscle spasm as a result of the central damage, except
for the intake of myorelaxant agents. The PhD thesis provided to me reviews the need for a
better manageable treatment that will control the unpleasant muscle spasm without causing
general fatigue or other side effects, where botulinum toxin may be a good choice for
treatment in patients with hemiparesis. This study has been aimed at tracing the effect of
botulinum toxin administration on the spasticity of the rectal femoris muscle in post-stroke
hemiparesis. The introduction of this type of treatment into clinical practice provides new
opportunities for rapid recovery of patients after a stroke, significant improvement in gait and
autonomy in activities of daily life.

In this sense, the choice of the PhD thesis topic “EMG changes in the Wernicke — Mann gait in
post-stroke hemiparesis after injection of botulinum neurotoxin in the rectus femoris muscle” is
relevant and suitable for a PhD research.

4. Evaluation of the PhD thesis

The PhD thesis was written in 130 pages, including 11 tables, 32 figures. Dr. Gecheva has drawn
her knowledge of the subject matter from 211 literary sources (33 in the Cyrillic alphabet and
178 in Latin letters). Her position is presented in the literary review, which consists of 52 pages.
It is straightforward and sufficiently informative. The current state of the problem is skillfully
outlined. A detailed analysis of the Wernicke-Mann gait in hemiplegia and the influence of
botulinum toxin on spastic muscles is made. The clinical impact and action of botulinum toxin



and its application are reviewed. This is how the objective of the study has been determined,
namely to evaluate the effect from the injection of BoNTA into the spastic rectus femoris
muscle on the reduced flexion of the knee during the swing phase of the Wernicke-Mann gait in
pationts after a stroke. The following tasks have been assigned to fulfill this objective:

1) To monitor and assess how well rectus femoris spasticity is affected by the injection of
botulinum toxin.

2) To monitor how well the side effects of hemiparesis are affected in stroke patients.

3) To assess the effect of rectus femoris activity during the gait cycle stance phase (StP)
and swing phase by dynamic gait simulation in stroke patients after BT injection.

4) To examine the relative contribution of the rectus femoris muscle activity in the StP and
SwP on knee joint flexion.

The PhD thesis uses clinical, diagnostic, paraclinical, statistical and instrumental methods.
Through the selected methods, the aim is achieved and a response to the assigned tasks is
obtained.

The results are distributed according to the parameters of the gait — time parameters, EMG
parameters, kinematic parameters, results on the angular speed in the toe-off phase. This
allows comparing the results and offering a treatment algorithm in patients with impaired gait
after a stroke.

The results in the PhD thesis are 4 in number and are based on statistical evidence and
complement our knowledge and approach to the treatment of the spastic gait in stroke
patients

The contributions of the dissertation can be defined as follows:

1) This study shows the importance of m. rectus femoris for the physiopathology of the
Wernicke-Mann gait.

2) The main parameter that could predict the effectiveness of BT on peak flexion of the
knee is the ability to increase peak flexion of the knee with a voluntary increase in gait
speed. Clinically, this is useful because it can be easily performed during clinical
evaluation.

3) Not only is 3D gait analysis necessary, a goniometer is sufficient. Therefore, it can be
used by a large number of clinicians.

4) Patients who do not increase knee flexion should most likely be treated using a different
method.

5. Conclusion:

The PhD thesis presented to me for an opinion by Dr. Gergana Gecheva — Fermendzhieva titled
“EMG changes in the Wernicke — Mann gait in post-stroke hemiparesis after injection of



botulinum neurotoxin in the rectus femoris muscle” for the acquisition of the educational and
scientific degree “PhD” addresses a relevant problem in clinical practice, namely, the treatment
of patients with hemiparesis after a stroke by injecting botulinum neurotoxin into the spastic
muscles to reduce spasm and improve gait. She defines the need for effective treatment of
these patients and the insufficient effect of the application of myorelaxant agents as an
objective of the study. | think the results illustrate the achievement of the goal. Written in a
correct scientific language, the work is well structured and illustrated. The clinical material is
sufficient in volume, the scientific discussions are based on evidence from analyses.
Contributions and conclusions are made that are important for clinical practice.

After | have assessed the provided set of materials and the PhD thesis outcomes, | admit that
the dissertation work is complete.

Ha ocHoBaHue un. 59 or 33N4
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