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@pakTypuTe Ha TJIe3€HA ca €IHU OT Hal-uecTuTe (PpakTypu Ha AOJTHUS
kpaiiHuk. Te mpexactaBmsiBaT okosio 10% ot Bcnuku ppaktypu. BoasaT mo 3acsrane
HAa KOCTHH, JIMTAMEHTAPHU, CYXOXXWJIHA, MYCKYJIHH M HEPBHH CTPYKTypH B
o0nacTTa Ha TIJe€3eHa W XOJWJIOTO, KOETO Ompenenss Bb3MOXKHOCTTa 3a
MEePCUCTUPAHE HA CUMIITOMUTE, MOJYUYCHH OT TpaBMarta 3a JbJIbI EPUOJI, @ YECTO
U TI0Jy4YaBaHE Ha YCJIOXHEHHUA. JleueHHeTo Ha mMocleIULHUTEe OT TpaBMara €
HeJIePUHUTUBHO pellleH MNpo0JeM B KUHE3UTEparneBTUYHATA MpakThka. Te ca
MPEAU3BUKATEIICTBO KbM KHHE3UTEpareBTa MO OTHOIICHWE Ha METOoAuKaTa 3a
GbyHKIIMOHATHO Bb3cTaHOBsiBaHe. CrnenupuYHUTe OCOOCHOCTH HA aHATOMO-
OMOMEXaHUYHUTE W3MEHEHMsI CJeJl ONEPAaTUBHOTO WM JICYCHUE H3UCKBAT
npujaraHe Ha ajanThpaHa KbM KOHKPETHUS WHIWBHUJ, HAy4YHOOOOCHOBaHA
METOJMKa Ha KUHEe3uTepanus. B To3u cMHUCHJI TeMaTra Ha JUCEPTALUOHHUS TPYJ €

HHTCPCCHA U aKTyaJIHa.

O0110 onmucaHMe U CTPYKTYypa
Paborara e npaBuiHO cTpykTypupaHa. Ts e B o6em oT 178 cTpanuiu B T.4.
oubnuorpadus ot 10 crpanmmm u mpuwinoxenus 9 crp. Onarnenena e c /7

tabmuiu, 30 rpaduku, 18 durypu um 43 cHuMku. CHUCHKBT Ha IOJ3BaHATA



auTepatypa € ot 145 u3TouHuka, ot kouto 21 Ha Kupuiauna, 124 Ha JaTUHMIA.
[IpeobnamaBariaTa yacT OT myOIHMKaIuuTe ca ot nmocnenaute 10 ronuan. Brmousa
BbBeJIcHUE U 4 pazjena.

BbBeeHneTo € HacouBallo KbM pa3paboTBaHUs MPOOIIEM.

IIspBu pasgea: Jlureparypen 0030p

JluteparypHust 0030p ¢ pazpaboTeH Ha 6a3aTa Ha oOIMIMpPHA WHGOPMAITUSI
OT MyOJIMKaUUTe Ha ChBpeMEHHH aBTOpU. CTpPyKTypHpaH € B / OCHOBHH TEMH, a
WMEHHO: AaHaTOMMs, KHHE3UOJIOTHSI M OHMOMEXaHMKa Ha TIJIe3eHHAa CTaBa,
MaTOKWHE3WOJOTUYHHU ITPOMEHH TPHU TPABMH M TUCPYHKITUU B TIIC3EHHO XOIMITHUS
KOMITJIEKC, Kiacuukanus Ha GpakTypuTe, JCUCHHE, YCIOKHCHHUS, MPOYyYBaHE Ha
ChbBPEMEHHUTE KUHE3UTEPANECBTUYHU METOAMKU TpHU (PpakTypu B Tazu o0JacT u
o0o6mieHue. JlokTopaHTkaTa € Tpoyuydja U aHajJu3upalia JI0CTaThYHO
JUTEPATYPHU U3TOYHHIIM, TIPABIIIHO IIUTHPAHU B TeKCTa. ToBa € T0Ka3aTeICTBO 3a
3aIbJI00YEHN TEOPETUYHM TO3HAHUST W J00pa OpUEHTalUs IO HU3CJIEIBAHMS
npobsieM. HampaBeHHAT nuTepaTypeH 0030p MMa npUHOC 3a pazuupsasane Ha

meopemu4dHama u Hay4YHa OCHO8A HAa KuHesunmepanuiamada.

Bropu pa3aen: MeToa0/10rust Ha HAYYHOTO U3CJIeIBaAHE

[IpaBunHO ca dopMmynupaHu HeJdTa HAa TMPOYYBAHETO U PadoTHATA
XHUIIOTe3a. 32 pealu3UPaHEeTO Ha MOCTaBeHaTa IieJl, JOKTOPAaHTKaTa € onpeaeiniia
5 3a1a4u, KOUTO JJOOpe oYepTaBaT OCHOBHUTE HACOKU Ha U3CJIEABAHETO.

[Ipu 30 GosHM cien omepaTHBHO JICUCHHE Ha MajcoJlapHU (PpakTypu e
NpUWIOKEHA KUHE3UTepanus B aMOysaTopHu ycioBus (,,HoB pexabuimrannoHeH
neHtsp®, rp. Crapa 3aropa) u B yCJIOBUATA Ha AomaliHa pexadbunuramus. [lpenu
HAYaJIOTO Ha PEXaOWIMTAIIMOHHUA KypC BCHYKM TMAIMEHTH ca TMPEMHHAIN
BTOPHYEH MpErJie]] IpU OPTOIE]] TPAaBMATOJIOT 32 OLIEHKa Ha KOCTHOTO CPacTBaHe U
paspenieHue 3a YaCTUYHO 0OpeMEeHsABaHe Ha 3aCerHaTHs J0JeH KpailHUK.

YTo4uHEHHM ca KPUTEPHUHTE 3a BKIIOYBAHE M 3a M3KIIOUYBAHE OT M3BaJKara.
HampaBeHa e xapakTepucTUKa Ha KOHTHHTEHTA IO TOJ, Bb3pacT U BUJ (PpakTypa.

[IpeoOnagaBaT OumanieonapHuTe CcUynBaHUs. bonHHMTE ca pasnpeiesieHd



HEIpeIHAMEPEHO U PaBHOMEPHO B JIBE€ TPYNH, KOETO IMO3BOJISIBA CTATUCTUYECKA
o0paboTKa Ha MaTepuala 1 JOKa3BaHe Te3aTa Ha aBTOPA.

MeTtoaukaTa Ha u3cjeBaHe € MHOTOCTpaHHa U pazHooOpa3Ha. [IpaBmiiHO
TEPMUHOJIOTMYHO ONMUCAaHA, MOAXOMAAIIO OHAIJIEIEHA U BKIIIOYBA CIEIHUTE METOIU
U TECTOBE:

e [onmomerpus
e CanTtumeTpus

e MaHyanHo MycKyJHO TecTyBaHe (MMT)
e Busyanno ananorosa ckaia (BAC) 3a onenka Ha creneHTa Ha 0oJka

e Tecr 3a 6amanc Ha enuH kpak (One Leg Stance, OLYS).

e (CkajJla 3a OIEHKAa Ha CTHOAIOTO M TIJIe3eHa Ha AMepHUKaHCKaTa
opronennuHa aconuanus (AOFAS)

JIuun CcoOCTBEHOTO KpPUTUYHO OTHOLIEHHWE U MNPOPECHOHAIU3BM Ha
JOKTOpaHTKaTa Mpu Moadopa Ha TecToBeTe 3a (PYHKUMOHAIHA JHArHOCTHKA,
YMEHHE 3a NpaBWJIEH H300p U aJanTHpaHE HAa TECTOBETE KbM KOHKPETHHUS
KJIMHWYEH Npo0JIeM U NEPUO/I Ha KUHE3UTEpaIusl.

EmMnupuunure gaHHu ca oO0paOOTEHHM M aHAIM3UPAHU C TOMOIITa Ha
NOAXOASIIIM CTATUCTHYEeCKHM MeToaM. M3uucnenusara u oOpaOoTkaTa Ha

pe3ysITaTUTE ca U3BBPIICHU ITOMOIITa Ha porpamaTa IBM Statistics v. 20.

Tperu pasaen: XapakTepucTHKAa HA eKCIIEPUMEHTAJHATA METOAUKA HA
KHHe3uTepanus Npu (ppakTypu B 00J1aCTTa HA IVIE3EHHA CTABA.

HamnpaBena € 000OCHOBKa OTHOCHO H300pa Ha METOJM W CPEJICTBA Ha
aBTOpCKaTa METOJMKAa Ha KUHEe3uTepamnus, Oa3upaHa Ha HW3UCKBaHUSATA 3a
(YHKIIMOHATHO BB3CTAHOBSBAHE Ha TMANMEHTUTE CIOpPEe] IPOTOKONa Ha
Massachusetts General Hospital (2021). TIlpu koHTponHata rpymna OOJHHU ¢
MPUIIOKEHA TpaauIMOHHATA METOJINKA Ha KUHE3UTEPAIHS. [Tpu
eKCIIEpUMEHTaJTHAaTa Tpyrna OOJHU KbM TPaJMIIMOHHATA METOJIHUKA ca JT0OaBEeHU
yIpaXXHEHUs C €JaCTUYHO CHIPOTHBJIEHHE, TEXHUKH OT MaHyaJlHaTa Tepamnus U
IIBJI0OKA OCIIMJIALIHSL.

OmnucaHu ca 1meJaTa, 3aJa4uTe, CPeACTBATa U METOAMYHHUTE O0COOEHOCTH
Ha aBTOpCKaTa METOJMKA Ha KuHezutepanus B 3 ¢a3u Ha nedeHue. CrnazeHH ca

OCHOBHUTE MPUHITUIIM U MPaBUIa TIPU pa3paO0OTBAHETO HA METOJUKATA. Y TOUHECHH
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ca MpoTUBONOKazaHusTa. Onucanu ca QyHKIIMOHAIHU KPUTEPUH 3a MPEMUHABaHE
KbM crefBaia (pasa Ha Bb3CTaHOBsIBaHE. Pa3paboTeHu ca MpUMEpHU KOMILJIEKCH
3a kuHesuTepanus. [Ipu ommcaHWETO Ha yNpaKHEHUATA ca JOMYyCHATH peauIa
NPAaBOMMCHU, PENAKIMOHHU W TEPMHUHOJOTHYHM Tpemku. V3momsBaHo €
OHarJieJiiBaHe 4Ype3 aBTOPCKU (OTOCHUMKHU, KOETO YJECHsSBa pa3OMpaHETO Ha
YIPOKHCHUSTA.
B To3m pasmen Hamupame Hal-ChIECTBEHUTE MPUHOCH HA M3CIEABAHETO, a
UMEHHO:
e HayyHa 00OOCHOBKA OTHOCHO M300pa Ha MpeCcTaBeHaTa METOIMKA.
® [OAPOOHM YyKa3aHUS W OINKCAaHWE Ha TNPWIAraHUTE MaHYyaJTHO
TEepaneBTUIHU TEXHUKH.
® VYCHENIHO TpWJIaraHe Ha MPONPHOLCNITUBHU ¥  PE3UCTUBHU
ynpaxknenus ¢ TheraBand enactuunu nentu u 6ananc 6opaose.
e 100pa OuoMexaHuuyHa, (PU3MOJIOTUYHA U KMHE3UOJOTUYHA 0OOCHOBKA
Ha W3IOJI3BAHUTE CPEACTBA HAa KUHE3UTEPAIUsS U MPOTPECUPAHETO HA

HaTOBApBAHCTO.

YerBbpTH pa3aen: Pesyaratu u ananus

[IpencraBenu ca JaHHUTE OT M3CJEIBAHETO Ha e(heKTa HAa KMHE3UTEpanusITa
BbPXY CyOEKTUBHOTO ycellaHe 3a 00Ka, 00eMa Ha JBUKEHUE, HATMYHUETO Ha OTOK,
BBH3CTAHOBSIBAHETO Ha cujaTa, Tpopukara 1 o0emMa Ha MyCKyJaTypaTa, CTaTUYHUS
Oananc u 1sutocTHata GyHkius (oTdereHa upe3 Ckanata Ha AOFAS). Ycranosen
€ MOJIOKHUTENCH e(PEeKT Ha MPHUIIOKeHATa aBTOPCKAa METOAMKA Ha KHHE3UTEparus
BBPXY M3CJIEBaHUTE (PYHKIIMOHAIHH MOKa3aTeau. CTaTUCTUYECKU 3HAUMMMUTE I10-
I00pH pe3ydTaTd MONYYSHH MPHU eKCIIepUMEHTalTHaTa Tpyma OOJHU CHpPSIMO Te3d
Opu KOHTpPOJHATa codYaT, uYe MaHyalHO MOOWIM3AIMOHHUTE TEXHUKH,
yOpaXHEHUsITa  C  €JacCTMYHO  CBhIPOTUBIEHHE,  YIpaXHEHUsATa  3a
npornpuopeneniys u 6anaHc, AbIOOKUS Macak Ha MyCKYJIMTE Ha MOAOepHuIiaTa u
IPOLEAYPUTE C IBJIOOKA OCHWIANNSA ca MOAOpPaHW W TPWIOKEHUW MPABHIHO B
aBTOpPCKaTa METOJIMKA Ha KWHe3uTepanus. JJaHHuTe ca mpeIcTaBeHu B TaOIMYEH U

rpaduyeH Bua. HanpaBeHa e moaxosiia craTucTuaecka oopadboTka.



JIuCKycusiTa BKJIIOYBA 3aJbJIOOYEH aHAIM3 Ha KIMHUYHUTE PE3YJITATH.
HampaBeHo € cpaBHEHHE Ha pe3yJTaTUTE C JIMTEPATypHU JAHHHU HA JIPYTU aBTOPHU.
M3BeneHn ca MHTEPECHH XHUIOTE3W OTHOCHO (U3HMOJIOTMYHUTE MEXaHU3MHU Ha
ebekTa Ha BKIIOUEHUTE B aBTOpCKaTa METOJMKAa Ha KHUHE3UTEpaIus
CHelUalu3upaHyd TEpaleBTUYHHU cpeAcTBa. JlOKTOpaHTKara JEeMOHCTpHUpa
npodecronamHa KOMIETEHTHOCT W J00po IMO3HaBaHE Ha TMpoOseMa, KOWTO
criomarar Jia ce U3BeJaT BaXKHU 3a MTpaKTUKaTa U3BOHU.

B nucepranusra ca ¢popmynupanu 5 u3Bojaa, 3 npenopbku U 4 NPUHOCH
Ha JMCEPTALMOHHUS TPy, KOUTO 0000IIaBaT pe3yiTaTUTE OT TOBA 3abJIOOYECHO
IIPOyYBaHE.

BbB Bpb3Ka ¢ HAy4yHOTO H3CIEABaHE ca mpeacTaBeHH 3 myouamkanmu (1
CaMOCTOSITENIHA W 2 KaTO TBPBU aBTOP), KOUTO OTrOBapsAT HA MUHHMATHHTE
HanmoHanHu u3uckBanus 3PACPB, IIII3PACPD u ITpaBunnuka nHa HCA 3a OHC
"loxtop". He € ycTaHOBEHO MJIaruaTcTBO.

ABTOpedeparbT € u3padoTeH B ChOTBETCTBUE C U3UCKBAHUATA U OTpa3siBa

IMPAaBUJIHO CbABPKAHUCTO Ha AUCCPTAINOHHUA TPY .

IIpunocu

Criopen MeH, npuHocume Ha OUCEPMAYUOHHUA MPYO Ca CIEIHUTE:

- Cp3aHEHa € U € anpoOupaHa aemopcka Memoouxka Ha KuHe3umepanus
npu onepamuseHo JNeKy8aHu nayuewmu cied ¢pakmypu 6 obracmma Ha
ene3eHHama  cmaed, KOSATO  oboraTsBa TeopuaTra M  IpakTUKaTa Ha
KMHE3UTEpanusTa.

- Onucal e aneopumvm 3a QYHKYUOHANHO U3CAe08aHe, KOWTO I03BOJIsBA
OLIEHKA M NPOCIEIsSBaHE HAa BB3CTAHOBABAHETO CIJIEJl ONEPATUBHO JIEUYEHUE HA
riie3eHHU QpakTypH.

- HscnenBaHo € BB3ACUCTBHETO HA VAPAJICHEHUS C  e1ACMUYHO
CbRpomusneHue, Cneyuanusupay MamyaiHy mexHuku u 0v160Ka ocyunayus Ipu
NAIMEHTHU C ONIEPATUBHO JIEKYBaHU TJI€3€HHU QPaKTypH.

- IlyGnukyBanu ca pesynimamu om QYHKYUOHANHU U3CIe08aHUSA, KOUTO

MNOTBBPKAABAT IMOJIOKUTCITHHUA e(lleKT Ha IMpHUJIaraHuTe TCparcBTUIHN CPpEACTBA.



3akioueHue

OrneHsiBaM BHCOKO M3CJI€I0BaTEICKAaTa U MpakThuuecka padorta Ha CrenusHa
Bbnesa, uuidiTo mucepTallMOHEH Tpyd Ha Tema ,,(DyHKUMOHAJIHHW Pe3yJTaTH U
MOCTONEPATHBHA pexaduauTanusi npu (ppakrypu B 00J1aCTTa Ha IJie3eHHA
cTaBa” TPEICTABISIBA CEPUO3HO HAYYHO M3CJICIBAHE C OPUTHHAIHHU MPUHOCH 3a
HayKaTa U MpaKTUKaTa.

[IpenoppuBaM Ha YBaxkaemuTe 4ieHOBE Ha HayyHOoTO *Xypu na riacysar
NOJIOKUTENHO 3a npuchkxaane Ha OHC ,Jloktop” na Crenusina Bnbiesa, B
npodecronanHo HampasiieHue 7.4 OOIIECTBEHO 3/ipaBe, Hay4yHa CIEIUATHOCT

,KuHesurepanus .

Codus, 15. 07. 2024 r. PenieHseHr:

npod. Esrenunsa {umutpona, JJH
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Actuality of the scientific study

Ankle fractures are one of the most common fractures of the lower limb. They
represent 10% of all sports fractures. It leads to the involvement of bones,
ligamentous, tendon, muscular and nerve structures in the area of the ankle and
foot, which determines the possibility of persistence of the symptoms resulting
from the trauma for a long period, and often receiving complications.

Treatment of the consequences of trauma is an unresolved problem in
physiotherapy practice. They are a challenge to the physical therapist regarding the
methodology for functional recovery. The specific of the biomechanical changes
after their surgical treatment requires the application of an adapted to the
individual and scientifically based methodology of physiotherapy. The topic of
thesis is current and relevant in the context of up-to-date research in physiotherapy.

General description and structure

This PhD thesis is well structured and correctly presented. It is written on 178
pages including a bibliography of 10 pages and applications (9 p.). It is illustrated
with 77 tables, 30 graphs, 18 figures and 43 photographs. The list of used literature
consists of 145 sources, of which 21 are in Cyrillic, 124 are in Latin. The thesis
consists of 4 chapters. The structure of thesis conforms to principles and requests
to the structure of scientific thesis.

Introduction is pointing to the problem being developed.

First chapter: The review of the literature

The review of the literature is developed based on extensive information from the
publications of contemporary authors. It is structured in 7 main subjects, namely:



anatomy, kinesiology and biomechanics of the ankle joint, kinesiological changes
in injuries and dysfunctions in the ankle-foot complex, classification of fractures,
treatment, complications, study of modern kinesitherapeutic methods for fractures
in this area and summary.

The doctoral student has studied and analysed sufficient and appropriate literary
sources, rightly cited in the text. It is the evidence of the deep theoretical
knowledge and very good orientation in the problem discussed in the thesis. The
literature review made contributes to the expansion of the theoretical and scientific
basis of kinesitherapy.

Second chapter: Methodology of scientific research

The purpose of the survey and the working hypothesis are correctly defined.
For the realization of the goal, the doctoral student has defined 5 tasks, which well
outlines the main directions of the study.

In 30 patients, after surgical treatment of malleolar fractures, kinesitherapy was
applied in outpatient settings ("New Rehabilitation Center”, Stara Zagora) and in
the conditions of home rehabilitation. Before the start of the rehabilitation course,
all patients underwent a secondary examination by an orthopaedic traumatologist
for assessment of bone union and permission for partial weight bearing of the
affected lower extremity.

The criteria for inclusion and exclusion from the study are correctly specified. The
contingent was characterized by gender, age and type of fracture. Bimalleolar
fractures predominate. The patients were randomly and evenly divided into two
groups, which allows statistical processing of the material and proof of the author's
thesis.

The methodology of the survey is multifaceted and diverse. Correctly
terminological described and appropriately illustrated, and includes the following
methods and tests:

* Goniometry

* Centimetry

» Manual Muscle Testing (MMT)

« Visual analogue scale (VAS) to assess the degree of pain



* One Leg Stance (OLS) test

« American Orthopaedic Foot and Ankle Society Score (AOFAS)

It is evident the own critical attitude and professionalism of the doctoral student in
the selection of tests for functional diagnostics, its ability for correct selection and
adaptation of tests to the specific clinical problem, and period of physiotherapy.
The data have been processed and analyzed using appropriate statistical
methods. The calculations and processing of the results were carried out using the
program IBM Statistics v. 20.

Third chapter: Characteristics of the experimental methodology of
kinesitherapy for fractures in the area of the ankle joint

A rationale for the choice of methods and means of the author's PT methodology is
made, based on the requirements for functional recovery of patients according to
the protocol of the Massachusetts General Hospital (2021). In the control group of
patients, the traditional method of kinesitherapy was applied. In the experimental
group of patients, exercises with elastic resistance, manual therapy techniques and
deep oscillation were added to the traditional methodology. Aims, tasks, means
and methods of the author’'s methodology of physiotherapy in 3 phases of
treatment are clearly described. The basic principles and rules for the development
of the methodology are respected. The contraindications are specified.

Functional criteria for moving to the next phase of recovery are described.
Exemplary complexes for kinesitherapy have been developed. A number of
spelling, editorial and terminological errors were made in the description of the
exercises. Visualization through author's photographs is used, which makes it
easier to understand the exercises..

In this section we find the most essential contributions of the study, namely:

. Scientific base for the selection of the methodology presented.

. Detailed instructions and description of applied manual therapy techniques.

o Successful application of proprioceptive and resistive exercises with
TheraBand elastic bands and balance boards.

o A reasoned biomechanical, physiological and kinesiological choice of the
means of physiotherapy used and the progression of the treatment.



Fourth chapter: Results and Analysis

Data from a study of the effect of kinesitherapy on subjective pain perception,
range of motion, presence of edema, strength recovery, muscle trophism and
volume, static balance, and overall function (reported using the AOFAS Scale) are
presented. A positive effect of the applied author's methodology of kinesitherapy
on the investigated functional indicators was found. The statistically significant
better results obtained in the experimental group of patients compared to those in
the control group indicate that manual mobilization techniques, elastic resistance
exercises, proprioception and balance exercises, deep calf muscle massage, and
deep oscillation procedures were selected and applied correctly in the author's
methodology of kinesitherapy. The data are presented in tabular and graphical
form. Appropriate statistical processing was done.

The discussion includes a thorough analysis of the clinical results. A comparison
of the results obtained with similar in other authors was made. Interesting
hypotheses were drawn about the physiological mechanisms of the effect of the
specialized therapeutic tools included in the author's method of physioitherapy.
The doctoral student demonstrates professional competence and thorough
knowledge of the problem, which help to bring out important conclusions for the
practice.

There are 5 conclusions and 3 recommendations and 4 contributions
summarising the results of this thorough study.

In connection with the scientific research, 3 publications are presented (1
independent and 2 as the first author), which meet the minimum national
requirements of the law and the regulations to it. No plagiarism detected.

The autoreferral is made in accordance with the requirements and correctly reflects
the content of the dissertation work.

Contributions

In my opinion, the contributions to the dissertation work are the following:
o It has been developed and applied into practice the author's
methodology of physiotherapy in surgically treated patients with ankle
fractures, which enriches the theory and practice of kinesitherapy.
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o A functional testing algorithm is described that allows assessment and
follow-up of recovery after operative treatment of ankle fractures.

o The impact of elastic resistance exercises, specialized manual
techniques and deep oscillation in patients with surgically treated ankle
fractures was investigated.

o Results of functional studies have been published, which confirm the
positive effect of the applied therapeutic agents.

Conclusion

| appreciate the research and practical work of of Steliyana Valeva, whose
dissertation on "Functional results and postoperative rehabilitation in ankle
fractures" is a serious scientific research with original contributions to science and
practice.

In conclusion, | give a positive vote and propose to the Honorable Members of
the Scientific Jury to award the scientific and educational degree "PhD" in the
scientific specialty "Physiotherapy” in the scientific field 7.4. Public Health of
Steliyana Valeva.

Sofia, 15. 07.2024 Reviewer:
Prof. Evgenia Dimitrova, DSc
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