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N3rpaxxgaHeTo Ha NOKOMOTOPHWUTE CMOCOBHOCTM Mpy YOBEKa € cpen Han-
NPOOBIMKUTESNTHUTE M CINOXHU ABUraTenHu npouecn. MHoroacnekTHuTe ocobeHoCTu
Ha XOA4EHEeTO Npu YOBEKa BKMOYBa OUHO perynmpaHm KoopAvHaumMm Mexay MyCKyIHo-
cKkeneTHaTa, HEBPO-MYCKynHaTa, LueHTpanHata u nepudepHa HepBHa cuctema. MNpu
OKOHYaTESNTHOTO M3rpaxaaHe Ha ABuraTtesieH HaBuK, LUMKINYHUAT NPOLEC Ha XoaeHe
ce OTnMyaBa KaTo HanmbfHO aBTOMAaTU3MpPaH, ePEKTUBEH U €PrOHOMMYEH HAYMH Ha
€CTECTBEHOTO NpUABMXKBAHE Ha YOBEKa B NPOCTPAHCTBOTO. [leTannHoTo n3cneasaHe
Ha JTIOKOMOTOPHUTE KOMMOHEHTM € BBb3MOXHO CaMO 4pe3 BUCOKOTEXHOSIOMMYHU
CpeAcTBa, Ype3 KOMTO MMa Bb3MOXHOCT KaKTO 3a M3y4yaBaHETO MM Mpu nvnca Ha
naTtonorns, Taka M3BbpLUBAHE Ha MNATOKMHE3MOMOrMYEeH aHanua, onpegensHe Ha
pexabunuTaumoHHMSA NOAX04 U MOHUTOPUPAHETO My NPWU NaLMEHTU cnen yBpean Ha
AONHUTE KpanHuun. B ceeToBeH Mawab TakmBa nscnenBaHnsa HaBnmM3aT B LUMPOKaTa
Hay4yHa 1 KNMHWUYHA NpaKTuKa, HO B bbnrapus ca 4OCTbNHWU eguHULM U3cnenBaHus B
Tasn obnact. B Tasn Bpb3ka cuMTam, 4Ye TemaTta Ha AUCepTaLUOHHUA Tpya €
aKTyanHa, C noteHuman KakTo 3a KadeCTBeHa Hay4HO-u3cnegoBaTersicka, Taka 1 3a
KIMHWUYHO-NPUNOXHA AENHOCT.

MpeoctaBeHMAT MM 3@ CTaHOBMLWE AMCEpTauMOHEH Tpya npeacTtass
3aBbpPLUEHO Hay4YHO Npoy4YBaHe, 0TPa3sBaLL0 KOPEKTEH NOAX0A U KPUTUYEH aHanm3
Ha nony4veHuTe pedyntatu. CTpyKTypaTa Ha gucepraumsta e HanbfiHO Cbobpa3eHa ¢
N3NCKBaHMATA 3a TakbB TUM MU3CNeaBaHWUA, KaTto BKoyBa obuwo 4 rmaBu, usBoam,
npenopbLKU, MPUHOCK, 3aknyYeHune u oOubnuorpacpuma. O6wmatr obem Ha
avucepTtauunsaTa e 227 cTpaHuum, B T.4. 14 CTp. NPUNOXKEHUS.

OuncepTaunmoHHMAT Tpya 3anodBa C oOWMpHO, HO Aobpe npeacTaBeHO WU
HeobxoaMMo BbBeAeHue B pasrnexagaHua npobnem. Ypes Hero sicHO ce noavepTasa
KaKTO HayYHO-MPUNOXHUAT, Taka W KIMHUYHO-NPAKTUYHUAT aBTOPOB MOTMB 3a
paspaboTka Ha nscnegBaHeTo.

B NnaBa 1 ,,JlutepatypeH 0630p“ AOKTOpPaHTBLT NpeacTaBs B HeobxoanmuTe
AeTannn BaXKHU acnekTn NpsiKo CBbp3aHM C TemaTa Ha Hay4yHOTO u3cnensaHe. B
rmaBaTa € HanpaBeHa akTyanHa crnpaBka C [OCTbMNHaTa nuTepaTtypa OTHOCHO



CbLUHOCTTA Ha JTIOKOMOTOPHWUTE CMOCOOHOCTU (KMHE3MONOrMYyHa XapakKTepucTuka,
aHann3 Ha OsraHeTo, NPeEOAONsIBAHETO HaA MPEensATCTBUS), KMHEMATUYHUTE W
KMHETUYHUTE XapaKTEepUCTUKM Ha xodeHeTo. B Heobxoaumute petamnu ca
aHanM3npaHu KakTo TPaAMLMOHHKM, Taka U HSKOM BUCOKOTEXHONOMMYHM cpeacTBa 3a
n3crniegBaHe Ha nokoMouusiTa npu 4voBeka. B HacTosiwaTa rrmaBa [OKTOPaHTbT
dokycupa BbpXy HSKOM TPaBMATUYHU CbCTOSIHUS HA LONHWUS KpamHUK C OUPEKTEH
noTeHumMan 3a HapyllaBaHe Ha JTOKOMOTOPHUTE CNOCOBHOCTM. AKLEHTBHT € NoCTaBeH
BbpPXYy €4HM OT Hal-4ecTUTe B KIMHMYHATa NpakTMka TpaBMaTUYHW CbCTOSHUS, a
UMEHHO bpakTypuTe U MEKOTbKaHHUTE TpaBMM B 06nactTa Ha AONHMSA KpawHMK.
[lOKTOpaHTBLT SICHO pasrnexga KakTo peavua TpaBMaTUYHM CbCTOSIHUS, Taka WU
0COOEHOCTUTE Ha MAaTOKMHE3WNOSIOrMYHMUA aHanuM3, W TepaneBTUYHUAT noaxon.
maBaTa e c 06eM oT 65 cTpaHUUM, KaTo HanpaBeHUAT NUTepaTypeH 0630p e Haco4eH
N3UAN0 BbpPXy TEMATa Ha ANcepTaumMoHHNA Tpyad, 6e3 HanMyne Ha XpUCTOMaTUNHOCT.

lnaea 2 (COBCTBEHO TINPOYYBAHE - METOOOJIOMMA HA
NMPOYYBAHETO), B 06em oT 23 cTpaHuuM npeactaBs CbLUHOCTTa U AM3alHa Ha
Hay4YHOTO u3cnegsaHe. Llenta e fAcHO W HegBycMUCIeHO npecTaBeHa, kaTo 3a
NoCTUraHeTo M ca onpegeneHn 5 oCHOBHU U NOMMYHO CBBbpP3aHU NomMexay cu
3apaun. HayuyHata xunoTte3a e JeTalfiHO pasrbpHaTta, KaTo HambfIHO OTroBaps
KaKTO Ha M3BOAUTE OT HamnpaBeHus nuTepaTypeH o630p, Taka M Ha doKyca Ha
nscnegsaHeto. O6GekTbT M [peameTbT Ha wuU3cnegBaHe ca NpPaBUITHO
onpegeneHwu. B HacTosilaTa rnaeBa ca npeacTaBeHn KpUTepuu 3a BKNKOYBaHe Ha
naumeHTn B NpOy4YBaHETO, C KOUTO CbM HaMbHO CbrnaceH. KNMHUYHUAT KOHTUHIEHT
e ocdopmMeH B 5 TepaneBTUYHU rpynn, CcbobOpasHO THACHO onpegeneHun
XapaKTepPUCTUKN, KOETO € npeanoctaBka 3a KOPEKTHa CPaBHUMOCT NoMexay WM.
CoblumHCcKaTa KnNMHKYHa paboTa e n3BbplleHa B nepuoga tonu 2023-gekemspu 2024
r. 8 KOPM, OBP un OKL Ha YMBAI ,O-p I'. CtpaHckn” NMneseH. NocTaHoBKaTa Ha
n3crneaBaHeTo € SICHO NpeAcTaBeHa, KaTo 3a OCbLUECTBABAHETO MY ca NpeacTaBeHu
N3non3BaHMTe MEeToAM 3a aaAMUHUCTPUPaHEe W  YHKUMOHANMHO WU3CcnegBaHe.
MpunoxeHnTe KNacnu4eckn MetToam 3a nNpeacTtaBeHn CUHTE3NPaAHO, a M3non3eBaHaTa
BMCOKOTEXHOMNOMMYHa cuctema (MHepumoHeH ceHsop BTS G-WALK) B Heobxoanmute
getannu.

3a cratuctudecka obpaboTka Ha nonyvYeHuTe pesynTtati ca W3nonsBaHu
cneunanuavpann codptyepeH nakeT: SPSS, WORD wn EXCEL. [punoxenute
napameTpuMyHu U HenapameTpuyHM CTAaTUCTUYECKU TeCcToBe Ca HamnbJHO
noaxo4aLmn n HoOpMaTUBHY 3a LieNnTe Ha HacToALWEeTOo n3crneaBaHe.

B n3cnegpaHeTo ca BknoyeHn obwo 139 naumeHTa Ha Bb3pacT ot 19 go 88
roavHu, pasnpeneneHn KOPeKTHO M XOMOreHHO B OTAENHUTE TepaneBTUYHU Tpymnu.
BbTperpynoBuat aHanu3 cnopen AemMorpadoCckuTe XapakKTepPUCTUKM WU KIMHUYHMK
ocobeHOoCTH e NpeAcTaBeH B HeobxoauMuTe AeTannn, Kato ACHO NUYM YMEHNETO Ha
AOKTOpaHTa 3a KOMMNEeTEHTEH aHan13 n HaydHooboCHOBaH Noaxon Npu oPopMsiHe Ha
KIMUHUYHUS KOHTUHIEHT.



Tpeta rnaBsa (PE3YJITATU U AHAJIN3), B 06em oT 55 cTpaHuum npeacrass
3aa4bnboyeH aHanua Ha NonyyYeHUTe pesynTtatu oT npoy4vBaHeTo. NpeacraBeHn ca B
Aetannn BHywuTeneH 6Opou dyHKUMOHanHu wu3cneaBaHuna (obwo 37),
oHarnegeHn 4pes uHgopmaTtusHu Tabnuumn (32 6p.) n durypu (57 6p.). MNMpasu
BrnevyaTfieHne YMEHNEeTO Ha JOKTopaHTa ymeno, ¢ Heobxogumarta 6e3npmucTpacTHOCT
N KOMMNETEHTHOCT [da WHTeprnpeTvpa nonydYeHuTe pesyntatu. BbTperpynosBuat u
MeXOyrpynoB aHasnu3 ca KOPEeKTHU, KOeTO Cce NOoTBbpXAaBa OT BUCOKUTE CTOMHOCTU
Ha CTaTMCTU4YecKa 3HAYMMOCT Ha nonyyeHute pesyntatu. OT TAX CTaBa ACHO, Ye no
BpeMe Ha HabniogasaHust nepuog, Npu naumeHTUuTe oT BCUYKM rPynu ce ycTaHOoBsIBa
NoNIOXUTENHA AMHAMMKa OTHOCHO nporpeca Ha YHKUMOHANHO Bb3CTaHOBSIBAHE.
Taka Hanpumep, Npu NauneHTuTe cneg nposegeHa pekoHeTpykumna Ha MNKB e Hannue
Bb3CTaHOBSIBAHE Ha FTIOKOMOTOPHUTE CNOCOBHOCTN B XapaKTepHUsi BPEMEBU CPOK, HO
ce oTunta 3abaBsHe MO OTHOWEHME Ha USAMOCTHOTO NpeogonisiBaHe Ha
ancoyHkumuTe. pu naumeHTuTe Hag 65 roguvwHa Bb3pacT U nposedeHa
pexabunutauma no nosog TpaBmu B obnactta Ha TBC ca HanMyHM gaHHM 3a
MaKCUMarsiHO Bb3CTaHOBSIBAHE Ha JTOKOMOTOPHUSA LMKbLA. BbB BCuykKn criydyam obave,
nacnenBaHuaTa Ypes3 nHepunoHHus ceHsop G-WALK npu nauneHTn cneg tpaBma Ha
AONEeH KpamHWK [aBaT M3KMYMTENHO TOYHW pe3ynTaTv, MPUNOXMMKU KakTo B
Hay4yHaTa, Taka 1 B KNMHMYHaTa NpakTuKa.

Mmasa 4 (OBCBHXOAHE) npeacrtaBa pasnuyHM MNepCcrnekTuBM Ha HSKOW
npobnemu npomsnesnn OT nNpeaxogHata rfnaBa OTHOCHO pes3ynTtatute npu
n3cnegBaHe Ha bonkara, KagaHca Ha noxogkKaTta, CKOpOCTTa Ha NnpuaBMXKBaHe Nno
pa3snnyYHu TepeHu, KonebaHMATa Ha Ta3a rno Bpeme Ha xoaeHe u gp. ObewxagaHuTe
npobnemu ca pasrnegaHn KopekTHo u 6eanpuctpactHo. OCBEH TSX, OT HanpaBeHUTe
nacnefBaHus npomsTMyat U ApyrM NOTEHUManHW HayydyHu npobremu, HO nopagum
ronemmnaT obem Ha CTaTUCTUYECKU pe3ynTaTu He € CboOpasHO pasnCKBaHETO UM B
HacToswarta pguceptaums. B Tasn Bpb3ka npenopbyBaM ObOeliyM HayyHU
n3crnegBaHus 3a KOMTO € NocTaBeHa ConmaHa OCHOBA B HacTosilaTta aguceprauums.

B kpasa Ha rmaBaTta ca n3BegeHn 8 OCHOBHM M3BOAA, HAMbITHO NOAKPENEHN OT
nosilyYeHuTe M aHanmsanpaHu AaHHW OT YHKUMOHanHuUTe uacnensaHus. [naeata
3aBbpliBa C 3 reHepasiHM MnpenopbKU, HACOYEHM OCHOBHO KbM KIMHWYHATA
pexabunutaumoHHa npakTuka. Ha 6asata Ha UANOCTHOTO HayyYHO npoyYBaHe,
aBTOPbT nocoyBa 7 OCHOBHM npuHoca. [lo MO MHeHMe Te ca Kakto C
NOTBbPAUTENEH, Taka C Hay4yeH U MNPUIIOXEH Xapaktep. N3TbKkHaTUTEe nNpuHOCKU ca
0©e3CnopHK, OMPEKTHO MpPOM3NM3alM OT aHanmMsa Ha nosiyYeHuTe pesynTtaTtu.
AncepTaunmoHHNAT Tpya 3aBbpluBa C OOWMPHO, HO Nopaan obema Ha NonydYeHuTe
AAHHU KOPEKTHO 3aKfo4YeHue OT HanpaBeHOTO Hay4yHO MNpoy4yBaHe, C KOETO CbM
HanbNHO CcbrnaceH. M3nonseaHaTa cneuvanuaupaHa nuTepaTypa € akTyanHa,
BkntoyBawla 183 ustouHuka (36 Ha kmpunuua v 147 Ha naTvHUMUA), KOPEKTHO
UMTMpPaHN B TEKCTA Ha AMcepTaLMOHHNA TPyA.



3akno4veHue:

[MpeacTaBeHVST ancepTauMoHEH TPYA € akTyarleH, HAaCOYeH KbM COouManHo u
MKOHOMWYECKM 3HA4MM Mpobrem, C HECbMHEHW HAaY4YHU WU NPaKTUYECKM MPUHOCHU.
[okTopaTbT € cbobpaseH C BCUYKM M3UCKBAHWA 3a TaKbB TUM HayyYHW pa3paboTku,
6e3 gaHHM 3a NnarnaTtcTeo. Hay4yHOTO npoyyBaHe e NpoBeAEHO ACHO U KOPEKTHO, KaTo
nonyydeHnte pOaHHM ca 6e3npucTpacTHO aHanua3upaHn C $SCHa aBTOpPOBA
WHTepnpeTaumd. HacToAwmMAT aucepTauuoHeH Tpya oOTpasdBa  CTOMHOCTHO U
NPUNOXUMO KaKTO B Hay4eH, Taka 1 B KITMHMYHO-NPaKTUYECKN acnekT nacneasaHe no
cnabo npoy4eH B HaUMOHaNeH N cBeToBeH MaLab HayyeH npobnem.

B Ta3u Bpb3Ka npenopbyYBaM Ha yBaxkaeMuTe 4rnieHoBe Ha Hay4yHoTo Xypum
Aa npucbaat OHC ,,dokTtop* Ha AtaHac KocTtagmHoB [lpymeB no crneynanHocTt
,KnHesutepanusa“ B NH 7.4 ,,06wecTBeHO 3gpaBe’.

lMneseH C yBaxeHue:
02.04.2025 (dou. P. KoctoB, goktop)
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The development of locomotor abilities in humans is one of the most prolonged
and complex motor processes. The multifaceted characteristics of human gait involve
finely regulated coordination between the musculoskeletal, neuromuscular, central,
and peripheral nervous systems. Once a motor habit is fully established, the cyclic
process of walking becomes a completely automated, efficient, and ergonomic means
of natural human movement through the environment. A detailed examination of
locomotor components is possible only through high-tech methods, which allow for
their study in the absence of pathology, as well as for conducting pathokinesiological
analyses, determining rehabilitation approaches, and monitoring progress in patients
with lower limb injuries. Globally, such research is increasingly integrated into both
scientific and clinical practice. However, in Bulgaria, studies in this field remain limited.
In this context, | consider the dissertation topic to be highly relevant, with potential
for both high-quality scientific research and clinical application.

The dissertation presented for review constitutes a comprehensive scientific
study that reflects a rigorous approach and a critical analysis of the obtained results.
The structure of the dissertation fully adheres to the requirements for such research,
comprising a total of four chapters, conclusions, recommendations,
contributions, a final summary, and a bibliography. The total length of the
dissertation is 227 pages, including 14 pages of appendices.

The dissertation begins with a broad yet well-structured and necessary
introduction to the examined issue. Through this, the author clearly highlights both
the scientific and clinical motivations behind conducting the study.

In Chapter 1: "Literature Review" the doctoral candidate presents, in the
necessary detail, key aspects directly related to the research topic. The chapter
provides an up-to-date review of the available literature on the nature of locomotor
abilities, including kinesiological characteristics, gait analysis, running, and obstacle
negotiation, as well as the kinematic and kinetic aspects of walking. Both traditional
and advanced high-tech methods for studying human locomotion are analyzed in
detail. The doctoral candidate also focuses on certain traumatic conditions of the lower
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limb that have a direct impact on locomotor abilities. Emphasis is placed on some of
the most common traumatic conditions encountered in clinical practice — namely,
fractures and soft tissue injuries of the lower limb. The candidate thoroughly examines
various traumatic conditions, the specifics of pathokinesiological analysis, and
therapeutic approaches. The chapter is 65 pages long and maintains a strong focus
on the dissertation's subject matter, avoiding unnecessary generalizations or textbook-
style content.

Chapter 2 (OWN RESEARCH - RESEARCH METHODOLOGY), in a volume of
21 pages presents the essence and design of the scientific study. The research aim
is clear and unambiguously stated, with five main tasks logically interconnected to
achieving it. The scientific hypothesis is thoroughly developed, aligning fully with
both the conclusions of the literature review and the study’s focus. The object and
subject of the research are correctly defined. This chapter also outlines the patient
inclusion criteria, with which | fully agree. The clinical cohort is divided into five
therapeutic groups based on well-defined characteristics, ensuring proper
comparability between them. The clinical study was conducted between July 2023 and
December 2024 at the Clinic of Physical and Rehabilitation Medicine (CPRM), the
Department of Hospital Rehabilitation (DHR), and the Diagnostic and Consultation
Center (DCC) of University Hospital "Dr. G. Stranski" in Pleven. The research design
is clearly presented, along with the methods used for administration and functional
assessment. Classical assessment methods are concisely summarized, while the
high-tech system (BTS G-WALK inertial sensor) is described in the necessary detail.

For the statistical processing of the obtained results, specialized software
packages SPSS, WORD, and EXCEL were used. The applied parametric and non-
parametric statistical tests are entirely suitable and informative for the objectives of
this research.

A total of 139 patients, aged between 19 and 88 years, were included in the
study. These patients were correctly and homogeneously distributed across the
therapeutic groups. The within-group analysis based on demographic characteristics
and clinical features is presented in the necessary detail, clearly demonstrating the
candidate’s ability to conduct a competent analysis and a scientifically grounded
approach in the formation of the clinical cohort.

Chapter 3 (RESULTS AND ANALYSIS), in a volume of 55 pages presents a
thorough analysis of the results obtained from the study. A substantial number of
functional assessments (a total of 37) are presented in detail, illustrated through
informative tables (32) and figures (57). The doctoral candidate demonstrates skill in
interpreting the results with the necessary objectivity and competence. Both within-
group and between-group analyses are accurate, as confirmed by the high statistical
significance values of the obtained results. These results clearly indicate that, during
the observation period, positive progress in functional recovery was observed in
patients across all groups. For example, in patients who underwent anterior cruciate
ligament (ACL) reconstruction, there was a recovery of locomotor abilities within the
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expected time frame, though a delay was noted in the complete resolution of
dysfunctions. In patients over the age of 65 who underwent rehabilitation for hip joint
injuries, data showed full recovery of the locomotor cycle. In all cases, however,
studies using the BTS G-WALK inertial sensor on patients following lower limb trauma
provided highly accurate results, applicable in both scientific and clinical practice.

Chapter 4 (DISCUSSION) presents various perspectives on some issues arising
from the previous chapter regarding the results of the study on pain, gait cadence,
walking speed on different terrains, pelvic oscillations during walking and more.
These discussed issues are addressed correctly and impartially. In addition to these,
the conducted research raises other potential scientific issues; however, due to the
extensive volume of statistical results, it is not appropriate to delve into them within
this dissertation. In this regard, | recommend future scientific studies, for which a solid
foundation has been laid in this dissertation.

At the end of the chapter, 8 main conclusions are drawn, fully supported by the
obtained and analyzed data from the functional assessments. The chapter concludes
with 3 general recommendations, primarily aimed at clinical rehabilitation practice.
Based on the overall scientific research, the author identifies 7 main contributions.
In my opinion, these are both confirmatory as well as scientific and applied in nature.
The highlighted contributions are indisputable and directly derived from the analysis
of the obtained results. The dissertation concludes with an extensive, yet appropriately
concise conclusion based on the volume of data obtained, with which | fully agree.
The specialized literature used is current, comprising 183 sources (36 in Cyrillic and
147 in Latin), all correctly cited in the text of the dissertation.

Conclusion:

The presented dissertation is relevant, addressing a socially and economically
significant issue, with undeniable scientific and practical contributions. The doctoral
thesis meets all the requirements for such types of scientific work, with no evidence of
plagiarism. The scientific research was conducted clearly and correctly, with the
obtained data being impartially analyzed and interpreted by the author. This
dissertation represents a valuable and applicable study in both scientific and clinical-
practical aspects, addressing a relatively under-researched scientific problem at both
the national and global levels.

In this regard, | recommend to the esteemed members of the Scientific Jury
to award the academic degree of "Doctor” to Atanas Kostadinov Drumev in the
field of "Kinesiotherapy" under professional direction 7.4 "Public Health".

Pleven Respecitfully:
02.04.2025 (Assoc. Prof. R. Kostov, PhD)



