IOT'O3AIIAJJEH YHUBEPCUTET ,,HEO®UT PUJICKH*

PAKYJTET ,,OBIIECTBEHO 3/1PABE, 3JIPABHU
I'PUKU U CIIOPT “
KATEJPA , KUHE3UTEPAIIUA «

Creausna CrosnoBa BouieBa

OYHKIIMOHAJIHA PE3YJITATU U
IHOCTOHEPATUBHA PEXABNJINTALIUA ITPU
OPAKTYPHU B OBJIACTTA HA I'VIE3BEHHA
CTABA

ABTOPE®EPAT

HA IUCEePTALMOHEH TPY/
3a MPUCHAKAAHE HA 00pa30BaTeIHA U HAYYHA CTeleH
“JlokTOp*

1o Npo¢eCMOHATHO HANIPABJICHHUE
7.4. O6mecTBeHo 31paBe (Kune3nrepanus)

Hayuen pbroBoauten: [dou. a-p JIrooomupa
CazgoBa
Peuensentu: nou. a1-p Mapus I'pamaTrukosa,
npo¢. n1-p Esrenuns Iumurposa, IH

Baaroesrpan, 2024 r.



JlucepTatlMOHHUAT  TPyX  Chabpxka 158  cranmapTHu
MamyHonucHU crpanunu. OnHarnmeneH e ¢ 77 tabmumwm, 30
rpaduku, 18 ¢urypu, 43 caumku. bubnumorpadckara crnpaBka
chabpxka 145 3armaBusi, or xkouto 21 Ha kupuiuna, 124 nHa
TATHHHMIIA.

[Ipencenaren Ha Hay4yHOTO Kypu: ouU. A-p Mapus ['pamarrkoBa

Unenose Ha Hay4HOTO XypHu: fo1. [-p Ctamenka Murosa —
BBTPEIIICH YWICH

[Ipod. I-p EBrenns Jlumurposa, JIH — BbHIIICH WieH
Jou. /I-p Tausa ['pyeBa — BpHIIEH WieH
Hou. JI-p Tanst MeroBa — BbHILIEH YJIEH

3ammTara Ha qUCEPTAIMOHHUS TPYI 11e ce chbeTou Ha 03.09.2024
rog. Ot 14:00 4. B 3ayma 111 wa YK Ne8 na O3V ,Heodur
Pusicku™.

Martepuanure mo 3amuTara ca IMyOJMKYBaHM Ha HHTEPHET
crpanuiara Ha IO3VY ,Heodut Puicku™ u ca Ha pa3noigoxxeHue
Ha MHTEpEeCYyBalllUTEe CE B YHUBEPCUTETCKaTa OUOIMoTEKA.

3abenescka:Homepara Ha Tabnuuute, rpadpukute U GUIrypure B
aBTOpe(depara He CHOTBETCTBAT HA HOMEpATa B JUCEPTALMOHHUS

TpyA.



BBBEJIEHUE

['e3eHHHO-XOIMITHUAT KOMIUIEKC TI0eMa CHila OT
HNPUOTM3UTEIHO MET MBTH TEIECHOTO TErJI0 MO BpeMe Ha
CTOCK U HOPMAJHO XOJICHE H JI0 TPHHAIAECET ITbTH TEIECHO
TETJI0 IO BpeMe Ha JeiHocTH kaTo 0srane (Neumann, 2016).

ITo BpEMC Ha XOACHC TJIC3CHBT IIOHACA TOJISIMO
HaTOBapBaHC, HO KOCTHAaTa MW JIMTaMCHTapHaTa MY
CTPYKTypa MO3BOJISIBAT Ja (YHKIIMOHUPA C BUCOKA CTEIECH
Ha CTaOWJIHOCT M B CpaBHEHHE C JPYrd CTaBH, KaTo
Ta306e11peHaTa WM KOJIsIHHAaTa, U3TJICKAa AaJIed I10-MaJIKO
moAaT/IMB Ha ACTCHCPATHUBHHU IPOLCCH, KATO OCTCOAPTPUT
(Brockett & Chapman, 2016).

@pakTypuTe Ha IJE3€HA Ca €IHU OT HaW-4eCTUTE
bpakTypu Ha AOTHUS KpaHUK - 9% OT Bcuuku (pakTypu
(Lash et al., 2002). OGMKHOBEHO Te 3acsATaT MJIAJH MBXKE U
MO-BB3PACTHU KeHU, HO 1o 50-roaumHa Bh3pact (Singh et
al., 2014).

[ManmenTute ¢ GpakTypy HA TIIE3CHA MOTaT Ja ObaatT
pasmenenn Ha nBe rpymu: [pyma | - mo-mmamu wu
(U3UOTIOTUYHO 3/IpaBH MAIMEHTH, KOUTO YYIISAT IJIC3CHUTE
CH 10 BpeMe Ha CIIOPT WU JIPYTH ACHHOCTH;

I'pymna Il - BB3pacTHM XOpa, KOUTO ca MOIYYHIN (PpaKkTypu
Ha TJIe3¢Ha py HUCKoeHepruitnu TpaBmu (Tengberg & Ban,
2018).
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YcnenHoTo  OnepaTMBHO — JICYEHHE, KAKTO U
pexaOunuranus Ha BCAKa (pakTypa € OT pellaBallo
3HAYEHUE 3a IBJIHOTO (YHKIMOHAIHOTO Bb3CTAHOBSIBAHE Ha
nanueHTta. Pexabunuranusara e mporec, OpueHTHpPaH KbM
nanueHTa. POKychT € BbPXy MNPEIOCTAaBSIHETO Ha
TEepaneBTUYHU METOAMKHU, KOUTO IoMaraT Ha IallueHTa Ja
JOCTUTHE  ONTHMaleH  (U3UYECKM UM COLHUAJICH
(yHKUMOHAJIEH pe3yiTaT, KaKTO U MPEeJOTBPATABAHETO HA
Bb3MOXKHA JIBJITOCPOYHA HETPYAOCHOCOOHOCT —TMOpaau
HapaHsIBaHETO.

CuynBaHusTa Ha TJ€3€HAa Ca WHBAIMAM3UPAIIMA 32
MalUeHTUTE, KaTro HaMausaBaT (YHKIMOHATHUTE UM
BBb3MOKHOCTH B 3aBHUCUMOCT OT TEXKECTTa, 3a pa3jInycH
nepuosi oT Bpeme. [IpoBexaaHeTo Ha paHHa W TpaBHIIHA
pexabwiuranus CBeXJa Ja MUHHMYM BpPEMETO, B KOETO
MAlUEHTHUTE ca ¢ HamMaJieH! (yHKIIMOHAHA Bb3MOKHOCTH.

[Topagu cioxHaTa aHaTOMHsI Ha TJIE3€HHATa CTaBa
BCE OINE€ HAMA KOHCEHCYC OTHOCHO HaW-IOIXOASIINTE
pexaOMIINTAIIMOHHA METOIUKH.

B nucepranvoHHMS TPYX c€ aHAIM3UpAT PE3yiaTaTH
OT  pa3IW4yHU  NPOYYBAaHUS  OTHOCHO  Pa3IUYHUTE
KMHE3UTEPANEBTUYHU TOJXOIU U METOAMKH Clie] ppakTypu
B 00J1acTTa Ha IJI€3€Ha.



B Hacrosmmusi nucepTalMoHEH TPYI HHE CMeE
MPEICTaBUIM COOCTBEHA METOAMKA 32 JIEYECHUE CJIE]
(bpakTypHU CCTOSHUS B 00JIaCTTa Ha IJIE€3€HHA CTaBa, KAKTO
Y pe3yATaTH MOJYyYSHH IPU MPOBEKIAHETO .



METOJA0JIOI'USI HA HAYYHOTO U3CJIE/IBAHE

PABOTHA XUIIOTE3A

Pa3zpaboTBaHeTo M IpuJIaraHeTo Ha KOMILJIEKCHA,
Hay4HO-000CHOBaHa, CTICIUATN3UpaHa peXaOUINTAI[IOHHA
mporpama, BKIIOYBAIla YINPWKHEHUS C  EIaCTUYHO
CBIIPOTHBIICHHE, CIECHUAIN3UPAHU MaHyalHU TEXHUKH H
IbJI0OKA ocumianus, OW JONPHUHECTIO 3a MO-0BbpP30TO U
e(peKTUBHO (PYHKIIMOHAIHO BH3CTAHOBSIBAHE HA TTAIIHCHTHUTE
Clle/l ONEpaTHBHO JieueHHEe Ha (pakTypu B oOnacTra Ha
TJIe3CHHATA CTaBa.

HEJ U 3AJAYN HA ITPOYYBAHETO

Ilen: Jla ce mpoyun epeKTHBHOCTTA Ha pa3pabOTeHa OT HaC
pexaOuiuTaliMOHHA ~ METOJAuKa  3a  (YHKIMOHAIHO
BB3CTAHOBSABaHE ciie]l PpakTypu B 00JacTTa Ha riie3eHHaTa
CTaBa, JICKYBaHH OTICPATHBHO.

3a mocThraHe Ha Ta3W 1€ CH MOCTAaBUXME CJIEIHHUTE
3aoauu’

1. Jla ce HampaBu aHalW3 Ha JOCThIIHATA Hay4Ha
auTeparypa OTHOCHO JICYCHUETO "
KMHE3UTepanusara npu (Qpakrypu B obiactra Ha
IJIE3€HHATA CTaBa.



2. Jla ce cucremarusupa MOIXOsIIa TeCTOBa OaTepus
3a (pyHKIMOHATHO HW3CJIEeNBaHE HA MAIMCHTUTE U
00eKTUBU3HpPAHE HA TIOJTYUYCHHUTE PE3YITATH.

3. a ce pa3pabotu coOCTBeHa pexaOUIUTAIMOHHA
METOJIMKA, BKJIIOYBANla MaHyaJlHU  TEXHHKH,
VOPaXHEHUST C Pa3UYHA BHJIOBE EIACTUYHO
CBHIIPOTUBJIICHHE W  JABJIOOKAa  OCHWIALUSA, B
KOMIUIEKCHOTO CIIEZIOTIEPATUBHO BBH3CTAHOBSBAHE
npu GpakTypH B 00JacTTa Ha IJIC3CHHATA CTaBa.

4. Jla ce mpmiIoku Ch3aieHaTa OT HAC METOIUKA MPH
JOCTaThYCH KOHTUHTEHT OT OOJTHH.

5. Bb3 ocHOBa Ha pe3yJTaTHTE J1a CE HAIPaBH aHAIIN3
Ha e(DeKTUBHOCTTA Ha pa3paboTeHaTa U anpodOupaHa
OT HAC METOAMKAa W Ja ce (GopMmynmpaT H3BOIU U
MPETOPHKY 3a PAKTHUKATA.

MATEPHUAJ U METOIHU
1. KOHTHHIeHT HA U3CJIeABAHETO

HacrosmoTo u3cneasane € U3BbPIICHO B MEPHUO]] OT
2 roaunu u BkIouBa 30 maruenTtu (17 mbxke u 13 xeHun)
cliel XUPYPTrUYHO JIEUEHHE C METalHa OCTEOCHHTE3a IO
nmoBoJ] ppakTypa/u B 00nacTTa Ha TJIe3eHHA CTaBa.

[TanmenTTe Cca pasmpeneieHd B JBE Ipynmd —
excniepumenTania rpyma (50,00%, n=15) u koHTposHa
rpyma (50,00%, n=15).
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H3cnensaHeTo € IMPOBCACHO B aM6YJ'IaTOpHI/I YCI10BHA
" B YCJIOBHATA HA JOMaAIllHA peXa6I/IJ'II/ITaI_II/I5{.

Benuky manpeHTH ca npeMruHanyu BTOPUYEH Mperie]
IpU  OpPTONEA-TPABMATOJIOT,  CI€A  HaJIW4hue  Ha
KOHCOJIMJUPAaHE Ha KOCTEH Kallyc M pas3pelieHHe 3a
YaCTUYHO OOpEMEHSIBaHE Ha 3aCETHATUs JOJIE€H KpallHUK.

3a OCJIUTC Ha IIPOYYBAHCTO BBBCAOXMC  CICIAHHUTC
BKJIIIFOYBAIIH U U3KIIOYBAIINU KPUTCPHUH:

1. Kputepuute 3a BKIIOYBAHE!

v’ usonupanu GpakTypH B 00JaCTTa Ha IIIe3eHHA
CTaBa, JICKYBaHH XUPYPTUIHO

v BB3pacr >18 roguHu

v/ CIIOCOOHOCT 3a aKTUBHO y4acTHE Ha MaleHTa
B KT nporpama.

2. Kpurepuute 3a U3KIIIOUBAHE:

v’ (QpakTtypu Ha TIJ€3€Ha, CBBP3aHH  C
JUTraMeHTapHa yBpeaa;

v MYCKYJHO-CKEJIETHO yBPEKIaHe HA TOPHUTE
KpalHUIIAW W JPYrd 4YacTH Ha JIOJTHHUTE
KpalHUILIY;

v/ CBIOBTCTBAIM IIATOJOTUH, KOMTO 3acsarar
CIIOCOOHOCTTA 32 U3BBPIIBAHE HA €KETHEBHU
JNCHHOCTH WIIH MPOIICTYPUTE 32 U3MEPBAHE;


https://www.sciencedirect.com/topics/medicine-and-dentistry/ankle-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/ankle-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/musculoskeletal-injury

Bcuuxu nayuenmu ca npoweru u noonucanu
oexnapayus 3a UHQDOpPMUPAHO cCveracue, uzgecmue 3a
3auWuma Ha OaHHUmMe Ha u3cied8anume auya, UHGopmayus
3a uscaedsanume auya, 000operu om Komucusma no emuxa
Ha Hayynume uzcneosanus (KEHU) na O3V ,,Heogum
Puncrxu“.

PA3ITPEAEJIEHUE HA ITAITUEHTUTE

[To-Bucok otHocurenen i (56,67%, n=17) umar
MAIUEHTUTE OT MBKKH TI0JI B CPABHCHHE C OTHOCUTCITHUS
JISUT Ha M3CJICIBAHMTE MAIIMEHTH OT »KeHCKHU 1o (43,33%,
n=13). Cpeanara BB3pacT Ha H3CJCABAHUTE MAIUCHTU €
39,20 (SD+12,229) roauHu ¢ MUHMMajiHa Bb3pacT 22
TOIWHU U MakCUMaiIHa — 62 roIuHU.

Hait-Bucok oTHOcCHTENIEH I MMaT IMAlUEHTUTE C
oumaneonapna ¢paxrypa (73,33%, Nn=22), cieaBaHu OT
rpynata Ha TAlUEHTUTE C TPUMAJICONAPHO 3acsiraHe
(23,33%, n=7). B mpoy4BaHeTO ¢ BKJIFOUCH €/IMH MAIMEHT C
yHuMaseoaapHa ¢pakrypa (3,33%, n=1).

2. Metoau 3a oueHka Ha GQYHKIMOHAIHOTO
ChCTOSIHHE

3a oneHka Ha (QYHKIUOHAIHOTO CbCTOSHUE U
npocesBaHe Ha eeKTa OT IPUJI0KEHATa ITOCTONEPAaTUBHA
KMHE3UTEPANIeBTUYHA NPOrpaMa BKIYUXME CIECAHHUTE
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https://www.sciencedirect.com/topics/medicine-and-dentistry/informed-consent

METOJIU: CAHTUMETpHs (IIpe3 MeTaTap3aJlHUTE KOCTH, Mpe3
MaJIeoJINTE, MPe3 Hal-IIMpOKaTa 4yacT Ha MoJ0eapuIaTa, Ha
12 cm or ropHus ppO Ha marenara), bIIOMETPHUs Ha
TJIE3eHHa  CTaBa, MAaHYyallHO MYCKYJIHO  TECTyBaHe
(ucmmokpypaiiHaTa MycKysatypa, m. quadriceps femoris,
m. triceps surae, m. soleus, m. tibialis anterior, m. tibialis
posterior, mm. peroneus longus et brevis), ckaia 3a orcHka
Ha CTHITAJIOTO W TJie3eHa Ha AMEpUKaHCKaTa OPTOICIUIHA
Acommanus (AOFAS), Busyanna ananorosa ckaia (BAC)
3a OlIEHKa Ha CTeNeHTa Ha 0oJka, TecT 3a OallaHC Ha eIuH
kpak (one leg stance, OLYS).

Bceuuku u3MepBaHus U U3CIEIBaHUS, C U3KIIIOUCHUE
Ha cKajaTa 3a OIlEHKa Ha CTHIAJOTO M TIJje3¢Ha Ha
AmepukaHckaTa oproneanyHa acouuanus - AOFAS u tecta
3a cTaTU4eH OanaHc, O651Xxa U3BBPIIEHU MET IHTU: B JICHS Ha
3aroYBaHe Ha pexaOuiauTaiusara, Ha 14 JeH, ciej Kpas Ha
IBPBUS MECEIl, CJIeNT Kpas Ha TPETUs Mecell U Ha IIeCTHUs
Mecell.

[TorrpiBaHeTO HA CKajaTa 3a OlEHKA HAa CTHIIAIOTO U
riie3eHa Ha AMEpHUKaHCcKaTa OpTOIeANYHA acolamnus oere
M3BBPIIEHO 3 WHTHU — B JIeHS Ha 3alMoyBaHE Ha
pexabWIuTanuATa, Ha TPETHS MECeIl M Ha IISCTHUS MECEII.
Tecra ¢ Gananc Ha eAMH KpakK U3BBPIIMXME 3 MBTH — Kpast
Ha ITBPBHU MECeEIl, TPETH MECEI] U IIECTH MECEII.
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EKCIIEPUMEHTAJIHA METOJUKA HA
KNHE3UTEPAIINA

O00CHOBKA OTHOCHO M300pa HA METOAM U CPeACTBA HA
aBTopckara meroguka Ha KT

Hue cuutame, ye 3a Ja MOCTUTHEM MaKCHMAIJIHO
no0pu  (QYHKIIMOHAIHU peE3yJaTatd Ou clieBajio Ja ce
MpuiiaraT BCUYKU TMOJIXOJAIIN CPEJICTBA U METOAH, 0e3 na
MMa TpeBalidpaHe Ha €IHU WM JIpyru. Bceuuku ycwnms
TpsiOBa Ja ca HAacoYeHU KbM YJOBIETBOPEHHE OT
MMOCTUTHATUTE PE3yJITaTH, KAKTO Ha MAI[MEHTa TaKka 1 Ha Hac,
KaTo MpoheCHOHAIUCTH.

B wu3cnenBaHeTo ca MpPUIOKEHU JBE METOAUKUA —
eKCIIEpUMEHTaIHa U cTaHaapTtHa. CTaHIapTHaTa METOJMKA
ce Oasupa Ha TpaguimonHara 3a mnpakTtukata KT u e
MPUJIOKEHA HA KOHTPOJIHATA rpyna NalueHTH.

ExcnepumenTanHata mMetoauka € pa3zpaboTeHa oOT
Hac. ba3supana e Ha W3HMCKBaHMATA 3a (PYHKIIMOHAIHO
BB3CTAHOBABAHE Ha MAlMEHTUTE CHOpeJ NPOTOKOJIa Ha
Massachusetts General Hospital , 2021.

Ha manuenTuTe B iBeTE Tpynu O¢ MpUiIokKeHa CX0THA
mporpamMa 3a KUHE3UTepamnwusi: TAcUBHU YIPaKHECHHUS,
AKTUBHO-aCUCTHPAHU U AKTUBHU YIPAKHEHUS, YIPAKHCHUS
32 MOOMIIHOCT M CTAaOMJIIHOCT Ha TJIE3CHHA CTaBa,
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NPOTPECHUBHH  PE3UCTUBHH  YNPAXHEHUS, KAKTO W
YOpaKHEHUS 3a TPEHUPOBKA Ha OanaHca/ KOOPAMHALMSTA;
TPEHUPOBKA Ha TMOXOJKaTa; HAChpUYaBaHE 32 BPBIIaHE KBM
(yHKUMOHAIHU JeHOCTH U padoTa.

3a paznuka oT KOHTpOJIHATA rpyna, npu
eKCIIepUMEHTAIHATA BKIIFOUHUXME JOMTBJIHUTEIHO:
VIPAXCHEHUS c en1acmudHo cvnpomusneHue,

CReYUanu3UpaHu MexHuKu om MAHYaIHama mepanus,
O0bIOOKA OCYUNAYUSL.

[Ipes mwpBaTta (aza HA  KUHE3UTEpamHATa
MPOIIEAYPUTE CE MPOBEXKJAT €KETHEBHO B aMOyJIaTOPHU
ycioBus (4 cenMuiin), npe3 BTopa (paza 3 IbTH CEAMUYHO B
aMOyJIaTOPHU YCIIOBUS W 4 THTH CEJAMHYHO B JOMaITHA
00CTaHOBKa, CJ€J KOCTO NAIIMCHTUTC  HM3IBJIHSABAT
CaMOCTOSITETHO KOMIUIEKC OT YIPa)XHEHHUs B JOoMa CH 10
Kpas Ha 6-51 Mecell.

®A3A | HA KHHE3UTEPATIUSATA
1-4 CEAMMIIA OT HAYAJIOTO HA TIPOLIEYPUTE

3—- 6 IIOCTOITEPATUBHA CEAMULA

Ilpes nwpeus oOen na KT ce npasam ecuuxu
usmepeanus u uscieoganus. MUngopmupamve nayuenma 3a
gasjdcHocmma U MOYHOCMMA NPU U3NBIHEHUe HA BCUYKU
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ynpaosicnenusi. Obyuasame nayueHma 6 nPasuino xooeHe ¢
noMOWHU  cpeocmeéa U oOOpemeHAaHe  CHOpPeo
uncmpykyuume na opmoneoa. Hauannama xunezumepanus
be cvcpedomouena 6vpxy 3a30passiéaHe HA MbKAHMA U
Hamansaeamne Ha NOCMONEPAMUBHUSL 8b3NAIUMENeH NPoYec.
Brarousanemo na Hosu ynpasicHenmus mpsoea oa cmasa
basno u enumamenro. I[locmenenno, KoM Kpas Ha mo3u
nepuoo, ce  ygeiuuasa - NPOOBINCUMETHOCMMA — Ha
npoyedypama, Kamo nayueHume ce 00y4asam 6 usnvjiHeHue
HA NPOCMU YNPAXNCHEHUSL 8 OOMAWHU YCIOBUSL.

Eramna men nma KT: MoOunu3upane Ha TJe3eHa U
npoduIaKTHKa Ha YCIOKHEHUATA

3agaum u cpeacra Ha KI' u EI':

3ajaum:

1. Pemyumpane Ha 6oykaTta U OTOKa,;

2. TlomoOpsiBaHe Ha MECTHOTO KPHBOOOpAIEHUE H
Tpo(uKa B 3aCETHATHS JIOJICH KpalHUK;

3. MoOunu3upane Ha CTaBUTE Ha TIE€3€HA M XOAMIOTO H
moA0OpsiBaHE Ha MOJIBH)KHOCTTA;

4. AxTHBHMpaHe W TPEHHPOBKA Ha MYCKYJIUTE Ha Iiie3eHa
XOJTUIIOTO;

5. 3acuiBaHe Ha MYCKYJIMTE B HE3acCErHATUTE CTaBH Ha
JOJIHUSL KPaHUK;
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6.

OOyueHue B XOJ€HE C MOMOIIHU CPEJCTBA, KauBaHEe U
cnu3aHe 1o cTwiaou u apyru JEX.

KbM 3agaunTe Ha eKCIIEpUMEHTAIHATA Ipyna I[O63.BI/IXMCZ

7. Mooenupane na mex u eracmuuen YuKampukc.

8. I[looobpsieane Ha MeKOMbKAHHMA eACMUYHOCH.
Cpencrna:

1.
2.

14

Kpuorepanus

N30oMeTpUYHN KOHTPAKIMM 332 MYCKYJUTE Ha LEJH
JOJICH KpaﬁHHK (MYCKYJII/ITe OKOJIO TJI€3€HHAa cTaBa, M.
quadriceps femoris)

[TocTr3zomeTpryHa penakcalus 3a m. triceps surae
AKTHUBHO — ACUCTHPAHU W AKTHBHH YIIPAXHCHHA 34
TJIC3C€HHA CTaBa

AHaNWTUYHU YIIPAXXKHEHUS 32 TPEHUPOBKA HA MYCKYJIUTE
Ha IJ1e3€Ha U XO0AUJI0TO

AKTUBHH YINIPQXHEHHsI 3a HE3aCETHATUTE CTABU Ha
ONEpUpPaAHUsl JIOJIEH KPAaWHUK — NPBCTU HA XOJIWIIOTO,
ThC u KC

pra)KHeHI/DI B OTBOpCHA M 3aTBOpPCHA KHHCTHYHA
Bepura

KBM cpejicTBaTa Ha eKCHepUMEHTAIHATA IPyIIa

BKJIKOYHUXMC!



8. Hwvanboka ocyunayus (Deep Oscillation)- 1. 120 Hz - 180
Hz - 10 mun.; 2. 10 Hz —30 Hz — 10 mun.,; 3. 85 Hz — 5 mumn.
(06wo 25 munymu,).

9. Hestcna mobunuzayus Ha yuKampurkca 6b8 8CUUKU NOCOKU
ceo 3a30passaeane Ha ONepamusHama pama

10.Macaosic nHa myckyniume na noobeopuyama, 2ie3eHa u
Xoounomo — uzoupamenen Macaxc

11. Manyannu cmagHo-MoOUTUZAYUOHHU MEXHUKU 3d
cmaeume HA — XOOUIOMO — MANOHABUKYIAPHA CMABA
(6eHmMpanHo u 00p3aIHO NABL32AHE);, MAP30Memamap3aina
cmasa (oucmpaxkyus, O0OpP3aIHO U BEHMPANIHO NAb32aAHe;
cyomanapna cmasa (esepsus, uneep3us, 6e3 npemuHagaHe
HA4 MBKAHHOMO CbNPOMuGieHue);, maloKpypaiHa cmasd
(mpaxyusi KoM Kpas Ha nepuooa)

12. Vnpaosicnenusn 3a nodobpsigane Ha nponpuopeyenyusima
— 3a 0a ce akmueupam nocmypannume mMexaHusmu, 6sxa
UBNON36AHU  YNPAJICHEHUS. 6bPXYy MeKU U HecmaOuiHu
NOBBLPXHOCMU (KAMO 2UMHACMUYEeCKa MONKAa, mpeHaicopu
3a cmaounnocm Theraband, cmvnana om naua, 6v30yuiHu
8b32NIABHUYKU 30 Oalauc, OvbCKU 3a Oanauc u 0p.).
ITvpsonauanno ynpasxcnenusama ce usnvIHABAM 8 NOUYUSL
be3 medicecm (CeOHANU 6bPXY SUMHACUYECKA MONKA) U
NOCMENeHHo ce NpPeMUHABa KbM HO3UYUs C medcecm
(uznpasenu).
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Kpumepuu 3a npemunasane xvm__credsawia daza  Ha

B6b3CNIAHOBABAHE npu KOHmpoJjHama u

EKcnepumermajiranma cpyna.

v' Bonka <3/10 mo BAC

v' MuHMMaJeH OTOK

v' Veennuen OJ] Ha rieseHa
Illpomusonokaszanus.:

v" CTaBHO MOOWJIM3AallMOHHU TEXHUKU 3a CTAaBUTE B
OJIM30CT 0 MICTOTO Ha (pakTypaTa WIM TaKuBa,
KOUTO HW3MCKBAT CTA0WIM3UpPAHE HaJ MSCTOTO Ha
¢bpaxTypara

v MIHCTpyMEHTAIHO IOJIOMOrHATa MOOHWIIM3AIMs Ha
mekute TbhKaHu (IASTM) Bbpxy MectaTta Ha
(dbpakTypaTa oHe 10 6 CEAMHUITN CJIe]T OnepaIusaTa

®A3A Il HA KUHE3UTEPAIIMATA
5-8 CEAMUMIIA OT HAYAJIOTO HA ITPOLIEAYPUTE
7—10 IIOCTOIIEPATUBHA CEIMUILIA

[Ipe3 To3M mepuo Ha BCUYKHU MALIMEHTH € PAa3pEIIeHO
oOpemeHsiBaHe Ha KpaiiHuka. OTOKBT € 3HA4YUTEIHO
Hamarsu, OJ[ B rie3eHHa craBa €  YBEJIMYEH.
VYrhpaxHeHuaTa, KOUTO IpHIarame ca IMO-CJIOKHH U C
noBeue noBTopeHus. [Ipe3 Ta3m ¢aza moBuimaBame Ha
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MHTEH3WBHOCTTA Ha YNPAXXHEHUSITA U MPOABHKUTEITHOCTTA
Ha IpOLEaYpUTE.

Etamna mnen wa KT: OnrumanHo ¢GyHKIIMOHAIHO
Bb3CTAHOBSIBAaHE Ha IVI€3€HHATa CTaBa

3anauu u cpeactna 3a EI' u KI'
3agayu:

1. Bwp3cranoBsBane Ha o0emMa Ha [IBIKEHHUE B
IJIC3CHHATA CTABA;

2. Bp3cTaHoBsiBaHe Ha  MyCKyJHaTa Ccuila W
W3IPBAKIUBOCT;

3. IloBnmsBaHE Ha CIIaJJaHETO HA CBOJIA HA XOAUJIOTO;

4. OOy4eHue B MpaBUJICH MOJIEN Ha XOJICHE

Cpencraa:

1. AxtuBHHM ynpaxHeHus 3a rinezeHHa, KC u ThC

2. VYrpaXHEHHUs cpelly ChIPOTHBICHHE 3a TJIe3CHHA,
KC u TBC

3. YmpaxHeHuss B OTBOpPEHa KHUHETHYHA BepuUra u
3aTBOpEHa KHHETUYHA Bepura

4. YnpaxHeHUs C U Ha ypeau

5. TpeHupoBKa Ha CTpaHUYHHUTE CTAOMIM3AaTOPH Ha
ctenanoro (m. fibularis longus et m. fibularis brevis)

6. YmpaxnHeHus 3a mogoOpsiBaHe Ha MOXOJKATa
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Kvm 3a0auume na eKcnepumenmaniiama cpyna 6Kiroduxme

u’

6. [looobpssane na nponpuopeyenyuama u Oaianca,

Kvm

cpedcm@ama Ha eKxcnepumenmansama cpyna

BKJllovyuxme u.

1.
2.

&
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Hwaboka ocyunayus

Hvabok, monusupaw, macadxc 3a omciabenama
MycKyramypa

Asmocmpeuune 3a M. triceps surae

Excyenmpuuen cmpeuune 3a M. triceps surae

Jleku cmasHu MmobOunuzayuu Ha 2iezeHa -
MANOKPYPAIHA — CMAsa  (6eHMPAIHO  NIb32aHe,
00pa3aiHo Niv3eane, OUCMPAKYUsL

Ynpaosicnenus cpewy enacmuuno cvnpomusnerue —
3anoueame ¢  Hau-ciabama — 1eHma, — Kamo
NOCMeEeNneHHO y8eauiasame CobnpomueieHuemo
Ynpasxcnenus 3a  pasnosecue,  Koopounayus,
nponpuopeyenyus - OAIAHC 8 USNPABEHO NOJONHCEHUE
c onopa Ha 06ama OOJHU KPAUHUKA, KAMO
u3non38axme HecmaounHa HOBbLPXHOC
(banancobopo). Ynpasxcuenusma 3a pasnogecue npu
VHUIAmepaiHa onopa ce GKI0OY6am, Ko2amo
nayueHmume moaepupam nNviHo 0OpemeHasaHe Ha
onepupanusi 00JieH KpauHux



8. Xooene na 6scawa nomexa, cieo Kamo noxookama e
HOPMAIU3UPAHA

Kpumepuume 3a npemunasane xvm cireosawa ¢haza Ha
8b3CMAHOBBAHE.

- bes orok u 6onka ciaen KT

- Hopmanusupana moxoaka

- O/l paBeH Ha KOHTpaJIaTepaaHaTa CTpaHa

- YBenuueHa cusia Ha JOJTHUTE KpalHUIIN

- Bpplane kbM M3IMBIHEHHWE HA BCHUYKH JEHHOCTH (C
W3KJIIOUYECHHE Ha CTIOPT) 10 HUBO OT MPEIX TpaBMara.

®A3A Il HA KUHE3UTEPAITUATA
3 — 6 mocTonepaTuBeH Mecell

[len na KT: ITenHO pyHKIIMOHATHO BH3CTAHOBSBAHE HA
OA

Ilpe3 mo3u nepuood nayuenmume npoovaXdcagam 0d
UBNBIIHABAM CAMOCTOAMETHO, 8 OOMAWHA CPedd, KOMNILEKC
OM YNPAXNCHEeHUsl, KaAmo NepuoOUUHO ce NPOCAeosas8am ¢
KOHmpoauu  yuxkyuonarnu  usciredsanus. CvobpazHo
QYHKYUOHATHOMO UM~ CbCMOSIHUE — KOMNIEKCbm — Om
VAPAdHCHEHUS ce KMy anusupa.

3agaum u cpeactsa Ha EI' u KT
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3a1aun:

1. Tlocturane Ha 1OOBP HEPBHO-MYCKYJIEH KOHTPOJ Ha
onmepupaHusi  KpailHUK  npu  (yHKUIHOHAIHU
JNENHOCTH.

2. Bb3cTaHoBsiBaHE Ha MpPaBWIHUTE MOJEIHM Ha
nerxenue npu JJEX

Cpexncrna:

1. BenorpenupoBka

2. YrpaXHEHHUs C ypelu U Ha ypeau

3. YmpaxHeHHS B 3aTBOpEHAa W OTBOPEHAa KHHETHYHA
BepUra

Kvm  cpeocmeama ma  excnepumenmanuama — 2pyna
BKIIOUUXME:

1. ITnuomempuunu ynpasxicrHenus

2. Vnpaosicnenus cpewyy enacmuuno conpomuesieHue

Meroanueckn ykas3aHus: B mocienHure eranu Ha
pexaOunuTanusITa  eKCLUEHTPUUYHHUTE  YNPAXKHEHUS U
KOHTPOJMpaHa IUIMOMETPHUS WrpasT BakHa poJsi 3a
BpbIllaHe KbM HOpMaliHa AerHocT. Cien Kato manueHTUTe
MOTarT Jia ce U3MPaBAT Ha MPBCTU O€3 1a U3NUTBAT O0JIKa WK
Morar Jja cKayaT Ha ONEepHpaHus Kpak (EIMHUYEH CKOK),
MoOrar Jia ce BbpHAaT KbM CHOpTHaTa JeiHocT. B moBeueTo
CJIyyau TOBa OTHEMa OT 6 Mecela 10 €Ha TO1Ha.
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PE3YJITATU U AHAJIN3
1.Pe3ynmamu om BAC

Ilpomenu ¢ camoyenkama 3a 601Ka Ha nayuenmume
om EI' u KI' na 1-eusa 0en npeou Kunesumepanusama

PesynTature oT MpoBEIEHOTO HU3CIIEBAHE TTOKA3BaT,
Ye Ha TbPBUSA JICH OT KMHE3UTepaIusiTa cpeHaTa olleHKa Ha
Oonkarta B eknepumenmannama zpyna e 6,00 (SD+0,926) c
MUHHUMaJHA CTOMHOCT 4 W MakCHMaJlHa CTOMHOCT 8§, a B
KOHmpoaHama 2pyna NAUEHTUTE ca OIEHWIM HUBOTO HA
001Ka cbe cpeana croitHoct 6,60 (SD+0,828) ¢ MuHuManHa
CTOWHOCT 4 U MakcuMaiHa — 8.

Ilpomenu ¢ camouenkama 3a 60,1Ka Ha RAyUeHmMume
om EI' u KI' cneo wiecmmeceuna kuneumepanus

[IpoBeneHaTa oOlleHKAa HAa CTENEHTAa HAa M3MUTBAaHA
OoJka B Kpast Ha LIeCTUsI Mecell OKa3Ba, 4e TeHICHIIUATA 32
HaMaJIsiBaHE Ha YCEIIaHeTo 3a 00JIKa MPOIbIKaBa U B IBETE
rpynu naueHTu. CpegHaTa CTOMHOCT B KOHTPOJIHATa rpyIma
e 0,47 (SD+0.516), karo momoOpeHneTo B CpaBHEHHE C
bpBU JieH € 92,88% unu B abcontoTHH cToiHOCTH 6,13. B
EKCIIEpUMEHTAJIHATA I'pylla B Kpas Ha LIECTUS Mecel Clel
MPUJIOKEHATa KUHE3UTEpaInus pe3yaTaTuTe ca 1mo-100pu ot
MOCTUraTUTE TpHU KOHTpOJIHATa Tpymna. Penyknusta Ha
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6onkara e ¢ 98,83%, a ycraHOoBeHaTa CpeiHa CTOWHOCT €
0,07 (SD+0.258).

VcraHoBeHata pasidka B CPEIHUTE CTOWHOCTH Ha
M3CIIEABAHMUS [TOKA3aTel CIIe] IPOBEKIAHE Ha IIECTMECEYHA
KHHE3UTEPAIUs [I0Ka3Ba, Y€ T € CTATUCTHYECKH 3HAYMMa
(p<0.05), KOETO JIOKa3Ba, ge MpoBeJICHATa
EKCIIEpUMMEHTAIHA KHHE3UTEPAIIUS OKa3Ba MO-I00bp ePeKT
BBpPXY OBJIaJIsBaHC Ha OOJKOBHS CHHIPOM M PECIIEKTHBHO
MOBMIIIABAHE KAYECTBOTO HA XUBOT Ha ITAIUECHTHTE.

2 IIpomenu 6 obema na osusicenue
CpaBHuTesIeH aHAJIU3 HA Jop3aaHaTa Quekcus Ha KI' u
EI ua 1-Bus nen
Cpeanara CTOWHOCT Ha Jlop3ajiHaTa (pyieKcHs Ha TbPBUS IEH
3a KoHTposiHata rpyna e -1,33° (SD+3,811) ¢ Mmunumanna
cToiHOCT -10° 1 MakcumanHa 5°, a B eKClIepUMEHTAIHATA
rpyla ycTaHOBeHaTa cpeiHa cToMHocT € -1,67 (SD+4,483)
rpagayca ¢ MUHAMamHa cTolHOCT -10° u Makcumainna 8°. He
C€ YCTAaHOBM CTATHCTHUYECKU 3HAUMMa pa3jiMKa B CPEAHUTE
CTOMHOCTH Ha M3CIe[BaHUs NOKa3zares 3a MAalMEHTUTE OT

KOHTpOJIHATA U eKCIiepuMeHTaiHaTa rpyna (p>0.05).
Tabnuya 1. Oyenka ma OopsanHama ¢haekcus Ha nayueHmume Om
KOHMPOJIHAMA U eKCRePUMEeHMAIHAma 2pyna Ha 1-6ust Oen

I'pyma Min | Max | Mean | Std. p-value
Dev
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ExcniepumenTanna -10 8 -1,67 | 4,483 p>0.05

KonTponna -10 5 -1,33 | 3,811

Cvcmosanue u npomenu 8 oop3aninama ¢hiekcus Ha
nayuenmume om KI' u EI' cned wiecmmeceuna
Kunezumepanus

Cpennara CTOMHOCT Ha Jop3anHaTa ¢iekcus Ha O-Tus
Mecer; 3a koHTponHara rpyma e 13,07° (SD#1,944) c
MUHHManHa crtorHocT 10° m MakcumainHa 16° a B
eKCTIepUMEHTaIHAaTa TpyTa YCTaHOBeHaTa CpeIHA CTOMHOCT
e 19,07° (SD=+0,799) ¢ wmuHuMamHa cToWHOCT 18° W
MakcumaiaHa 20°. Paznukata B CpEeIHUTE CTOMHOCTH Ha
obemMa Ha Jop3amHa (uekcus 3a MalUeHTUTE OT
eKCIepUMEeHTaIHATa U KOHTpOJIHATa  Trpyma e

cratuctuyecku 3HauuMma (p<0.05).
Tabnuya 2. Oyenxa Ha Oop3anHama rexcus Ha nayuenmume om
KOHMPOJIHAMA U eKCREePUMEHMATIHAMA 2pyna Ha 6-must mecey

I'pyma Min | Max | Mean | Std. p-value
Dev

ExcriepumenTaita 18 20 19,07 | 0,799 p<0.05

KonrpounHa rpymna 10 16 13,07 | 1,944

CpaBHuTeJIeH aHAJIN3 Ha IVIaHTapHaTa ¢uexcust Ha KI'
u EI' Ha 1-Bus aeH
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CpennaTa CTOMHOCT Ha IUTaHTapHa (JIeKCHs Ha IbPBUS JICH
3a koHTpoaHaTa rpymna e 24,80° (SD+1,207) ¢ MmunuMainHa
CTOMHOCT 23° 1 MakcuManHa 28°, a B eKCIIepUMEHTaIHATa
rpyna ycTaHOoBeHaTa cpefHa croitHoct e 25,13° (SD+0,834)
C MUHUMalHa cToiMHOCT 24° u makcumanHa 28°. He ce
YCTAaHOBHM CTATUCTHUYECKHM 3HA4YMMa pa3jiMKka B CpPEJHUTE
CTOMHOCTH Ha M3CJIEBAaHUS MOKa3aTel 3a MAIllHeHTUTE OT

KOHTpOJIHATA M eKCIIepuMeHTaHarta rpyma (p>0.05).
Tabnuya 3. Oyenxa Ha niaumapHama hrexcus Ha nayuenmume om
KOHmpoJiHama u ekcnepumenmainama cpyna Ha 1-6us 0en

['pyma Min | Max | Mean | Std. p-value
Dev

ExcriepumenTaina 24 26 25,13 | 0,834 p>0.05

Kontpoana 23 28 24,80 | 1,207

Cvcmosanue u npomenu 6 nianmapnuama iexkcus Ha
nayuenmume om KI' u EI’ cneo
uwecmmeceuna Kunezumepanus

Cpeanara cToiiHOCT Ha IUTaHTapHaTa (QUieKcus Ha 6-TUs
Mecell 3a KoHTpoiHata rpyma e 34,07° (SD=+1,751) ¢
MuHUManHa crtouHocT 30° m MakcumaimHa 36°, a B
eKCIIepUMEHTAlIHATa TpyMa yCTaHOBeHaTa cpefiHa CTOMHOCT
e 44.80° (SD+0,941) ¢ wmumaMManHa ctodHOCT 42° W
MakcuMmanHa 45°. Pa3znukarta B CpeIHUTE CTOMHOCTU Ha

obema Ha TIulaHTapHaTa (QJEKCHs 3a TalUueHTHTE OT
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CKCIICPUMCHTAJIHATa nu KOHTPOJIHATa I'pyiia v

cratuctuyecku 3Haunuma (p<0.05).
Tabauya 4. Oyenxa na nianmaprama rexcus Ha nayueHmume om
KOHMPOIHAMA U eKCNEePUMEHMAIHAmMA epyna Ha 6-must mecey

I'pyma Min | Max | Mean | Std. p-value
Dev
ExcnepumenTanaa 42 45 44,80 | 0,941 p<0.05

KonTtponHa rpyma 30 36 34,07 | 1,751

3.Pe3yimamu om canmumempus
Pezynmamu om canmumempus npes memamap3ainume
Kocmu Ha yepedeHus KpailHuK npeou 3ano4éane Ha
Kunezumepanus

Pezynrature oT mpoBeieHata  CaHTUMETpUsL  IIpe3
MEeTaTap3aJIHUTE KOCTH Ha 3[paBUsl U ONEPUPAHUS KPAHHUK
npe3 1-BU JeH mpeau 3anoyBaHE HAa KHUHE3UTEpamnus
MOKa3axa, 4e Cpe/iHaTa 0OMKOJIKa Ha YBPEICHUS KpAaHHUK Ha
MAIMEHTHUTE OT JABETE TPYMH € MO-ToJIsIMa OT OOMKOJIKaTa Ha
3/paBus KpalHUK.

B excnmepuMeHTasIHaTa rpyma pasjidkKaTa B
OOHMKOJIKHTE MPe3 MeTaTap3aJHUTE KOCTH Ha yBPEICH-3/IpaB
KpailHUK € 2,15 cM., KoeTo € yBeJIn4aBaHe Ha OOMKOJIKaTa ¢

9,32%.
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B KoOHTpOJIHATa rpyna ce yCTaHOBSBAaT aHAJOTUYHU
pesyaTaTH - cpenHaTa OOHMKOJIKA IIpe3 MeTaTap3aaHHUTe
KOCTH Ha YBpeJEHUs KpallHUK MoKka3Ba 9,22% yBennyaBaHe,
KOETO M3pa3eH0 B a0COJIOTHA CTOWHOCT IOKa3Ba
yBEJIMYaBaHE Ha OOMKOJIKATa HA YBpeeHUs KpallHuK ¢ 2,14
CM.

]
8 8

® 3gpas KpaHHHK

H YepeaeH KpaRHHK

ER S
888

CaHTUMeTpH (cpegHa
cToiHOCT)
N
-
2

Excnep Kowrp rpyna
rpyna

I'paguxa 1. Cpeona cmovinocm Ha obukoaxama npes
MemampazanrHume KOCMu Ha yepeoen-30pag 0oaeH KpanuHux npe3s 1-eu
OeH npeou KuHesumepanus

Pe3lemamu om canmumempusn npe3 memamap3ainume
Kocmu Ha yepedenu;l KpaﬁHMK clle0 wecmmeceuHa
Kunezumepanus

Ha 6-Tus Mecerl oT NpOBEXIaHETO Ha KMHE3UTEPANMITA U
3a IBETE TPy NPOIBJKABA /14 C€ YCTAaHOBSIBA IOHM)KaBaHE
Ha CpeJHMs pa3Mep Ha OOMKOJIKaTa Ipe3 MeTaTap3alHUTe
KOCTH Ha YBpEICHMs KpaWHHUK. B excrnepuMeHTanmHara
rpyna mnokasarenss ce npomens 1o 23,08 cm., Koero
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ChOTBETCTBA Ha NpoleHTHa mnpomsiHa oT 8,48% crpsmo
ObpBU JAeH win 2,14 cM. NOHM)KaBaHE B aOCOJIOTHA
CTOMHOCT. B KOHTposIHaTa rpyna ce oT4nTa NOHMUKABaHE C
1,62 cm., KOETO M3pa3eHO B MPOLIEHTHO OTHOIICHHUE /1aBa
nmoHmxkaBaHe ¢ 6,39%.

©
& 26,00
g 2500
= E 24,00
3 23,00
'QE', ’§ 22,00 H 1-Bu AeH
o
= 21,00 H 6-T mecel,
3
(9]
&
Ol
I'paguxa 2. Cpeona cmoiinocm Ha  obukoikama  npes

memampasajiHune Kocmu Ha yepedenuﬂ KpaﬁHZ/lK cled uecmmeceuna
KuHesumepanus

Paznukata B CcpegHUTE CTOWHOCTM Ha M3JIEIBaHUS
MoKazaTell Ha IIeCTHs Mecell OT IPOBEXKIAHETO Ha
KUHE3UTepanusiTa 3a KoHTpoiaHata Trpyna (M=23,72,
SD=2,899) wu excnepuMeHranHata rpyna (M=23,08,
SD=2,566) € cTaTUCTUYECKM 3HAYMMa IIpU HUBO Ha
3HauuMoct p=0,346.
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Pezynmamu om canmumempusn npe3 maieoniume Ha
Yy6épeoeHun KpauHuK npeou 3an046ane Ha
Kunezumepanus

Pesynrature OT npoBeAcHATa CAHTHUMETpUS IIpE3
MAaJICOJINTE Ha 31paBUs U YBPEICHHs KpallHUK Npe3 | -BU 1eH
IIpeId 3all0YBAHE HA KHUHE3UTEepamusATa II0Ka3Ba, 4e
cpeaHata OOMKOJKaTa Ha YBpEeIEHUS KpalHUK Ha
MAlMEHTUTEe OT JBETE IPYNHU € MO-TojsiMa OT OOMKOJIKaTa
3npaBus KpanHUK. ToBa ce IB/DKM Ha CIEAONEPAaTUBHUSA
OTOK B 00JIACTTa Ha IJI€3E€HHA CTaBa.

©
I
3
8~ 29,00
‘s' 8 28,00
2 T 27,00
g3
E G 26,00 H 3apaB KpaHUK
£ 2500 y .
[ |
8 24,00 BpeAeH KpalHUK
~
o
&
<<;¥~

Ipaghuxa 3. Cpeona cmounocm Ha 0OUKOIKAMA NPe3 MAOIeoIUme Ha
yepedeH-30pas 00ieH KpatHuk npes 1-6u 0en npedu KuHezumepanus

I[BeTe rpynnu ca CpaBHUTCIIHO CIHAKBH I10 OTHOIICHHUC Ha
H3CJICABAHUSA ITIOKA3aTCII IMPE3 1-Bu JACH IIpEau 3ali0YBaHC HA
KHHE3UTCpaIruATa.
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Pe3yﬂmamu om canmumempusn npes3 majieojiume Ha
yspedemm KpaﬁHlIK clled wecmmeceyHa Kuneiumepanusn

Ha 6-Tus Mecenr oT mpoBeXAaHETO HA KUHE3UTEpanusaTa 1
3a ABETE rPyIU MPOAbKaBa J1a CE yCTaHOBSBA TOHM)KABAHE
Ha OTOKa OKOJIO MaJICOJIUTE Ha YBpENEHHs KpailHUK. B
eKCIepUMEHTaIHATa Tpyla IMOKa3aTelaT ce IMPOMEHS 10
25,80 cM., KOETO CHOTBETCTBA HA MPOLIEHTHA ITPOMSHA OT
9,51% copsiMo mbpBU AeH unu 2,71 cMm. MOHWXKaBaHE B
abcoioTHA CTOMHOCT. B KOHTpojHaTa rpyma ce OT4MTa
noHmwkaBane ¢ 2,02 cM., KOETO HM3pa3€HO B MPOLIEHTHO
OTHOIIICHHE JaBa noHuxasaHe ¢ 7,03% Ha oOuKoIKaTa rnpes3
MAJIEOJIUTE HA YBPEACHUS I0JICH KPalHHUK.

©
T
=
8 _ 30,00
O -
;— 8 B EKcnepumeHTanHa
o I 28,00 rpyna
a2 py!
v o
E S 26.00 B KoHTponHa rpyna
'i ’
S 2400

1-8u peH 6-™M

mecew,

I'pagpuxa 4. Cpeona cmovinocm Ha obuKokama npes3 maieoiume Ha
yepedenust KpAHUuK cied uecmmeceyna Kune3umepanist

Paznukata B cpegHuTe CTOMHOCTH Ha W3CIEABAHUSA
MoKa3zaTeJl Ha IIeCTUS Mecell OT MPOBEKIAHETO Ha
KMHE3UTEpanuaTa 3a KoHTpoiHara rpyma (M=26,72,
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SD=3,504) wu ekcnepuMeHTanHata rtpyma (M=25,80,
SD=2,597) e cTaTUCTUYECKHM 3HAYMMa Ipd HUBO Ha
3HauuMoct p=0,039.

Pezynmamu om canmumempusa npe3 Hail-uwiupokama
uacm Ha nooddeopuyama Ha y8pPeOeHUs KPAuHUK npeou
3anoueane Ha KUHe3UmMepanus

Pesynrature OT npoBeAcHATa CAaHTUMETpUS IIpeE3
Hall-lIMpoKaTa dYacT Ha mnoaOepuilaTa Ha 3JpaBUs H
yYBpeIAeHUsl KpallHUK npe3 |-Bu JEH npeau 3armo4yBaHe Ha
KUHE3UTepanus I0Ka3Ba, Y€ cpeaHaTa OOMKOJIKaTa Ha
YBpEeIeHUsl KpallHUK Ha MAallMEHTUTE OT ABETE I'PYIH € IO-
MaJika OT OOMKOJIKaTa 3/1paBusi KpaHUK.

CwmsiTame, ye ycTaHOBEHATa pasjilka B OOMKOJIKaTa
Ha noadepuliaTa Ha 31paB-ypeleH KpailHUK Ha IIbPBU JCH
W 3a JIBETE IPYNH ce IBJDKM Ha MYCKyJHATa XUIOTpodwus,
MPUYMHEHA 0T 00€3/IBUKBAHETO HA MAI[UEHTHUTE.

B excnmepuMeHTanmHaTa rpyma pasiukKaTa B
OoOMKOJKWTE Tpe3 mnojdenpuuaTa Ha YBpEACH-3/1paB
KpailHuk € 2,07 cM., KOETO IOKa3Ba HaMalsBaHE Ha
obukoinkara ¢ 5,32% Ha yBpeIeHUs1 KpaifHUK B CPaBHEHHUE C
Ta3W Ha 3JpaBUsl.

B xoHTpoJIHATa rpyna ce yCTaHOBSIBAT aHAIOTUYHH
pe3yiTatu - cpenHara OOMKOJIKa Tpe3 moadeapuiiata Ha
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yBpeaeHus: kpaihHuk e 36,55 cMm. (SD+4,609) u 38,77 cM.
(SD#4,263) na 3apaBusi KpalHMK (pa3iauka oT 2,22cM.),
KOeTo moka3Ba 5,73% HamansiBane Ha OOMKOJIKATa Mpe3
noadeapuIiaTa Ha YBpeCHUS KpailHUK.

39,50
39,00
38,50 28,8
38,00
37,50
37,00
36,50
36,00
35,50
35,00

)

cpeaHa CTOMHOCT,

3apaB KpaHUK
w YBpeAeH KpaHUK

EKcnepumeHTanHa  KoHTponHa rpyna
rpyna

CaHtumeTpum (

I'paguxa 5. Cpeona cmoiinocm na odbuxoaxama npes noobeopuyama
Ha yepeden-30paes 00aeH KpatuHux npes 1-eu oen npedu
Kunesumepanus

Pe3yimamu om canmumempus npe3 noobdeopuyama Ha
yepeoenusa KpaiHuK cjied uecmmeceuna Kune3umepanus
B kpas Ha 1mectu Mecely OT TMPOBEXKIAHETO Ha
KMHE3WTEpanusATa W 3a JBETe TPyNH TNPOJbIDKaBa
MOHI)KABAHETO HA pasjidKaTa Ha CpeIHUs pa3Mep Ha
oOHMKoOJIKaTa Mmpe3 Hali-IIMpoKaTa 4yacT Ha moadeIpuiiaTa Ha
yBpeIeHUs  KpaWHMK W 3a jaBere rpynu. B
eKCIepUMEHTalTHaTa Tpylna MOoKa3aTelsiT Ce MPOMEHS [0
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36,19 cMm., KOETO CHOTBETCTBA Ha MPOILIEHTHA MPOMSIHA OT
1,66% cnpsmo mbpBUM aAeH Ha ouneHka wuiaum 0,61 cm.
MOHMXAaBaHe B aOcoyitoTHA cToitHOCT. IIpu KoHTposHaTta
rpyma ce oT4uTa noHmxkasane ¢ 0,14 cM., KOeTo U3pa3eHo B
MPOLICHTHO OTHOLIeHUE JaBa moHmkaBane ¢ 0,38% Ha
oOMKoOJIKaTa TIpe3 Moj0eapuIlaTa Ha YBpPEICHUs JOJCH

KpalHHUK.
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I'pagura 6. Cpeona cmoiinocm Ha obuxoakama npes noobedpuyama
Ha y8peoeHUs KpatHuK cleo wecmmeceuna KuHe3umepanus

Paznukata B cpeAHMTE CTOMHOCTM Ha M3CIEIBAHUS
[IOKa3aTel Ha IIEeCTUs Mecel OT IPOBEXJIAHETO Ha
KHHE3UTEepanuaTa 3a KoHTpoiHata rpyma (M=36,41,
SD=4,539) wu exkcnepuMeHntanHata rtpyna (M=36,19,
SD=5,220) e cTaTUCTUYECKHM 3HAYMMa IIpU HUBO Ha
3HauuMmoct p=0,025.

Pe3zynmamu om canmumempus npes 6e0pomo npeou
3anoueane HA KUHe3Umepanus
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PesynTatute oT npoBeieHaTa cCaHTUMETpHS Ha 12 cMm.
OoT ropHus pbp0 Ha marejlara Ha 3ApaBUA U YBPEICHHS
KpallHUK mpe3 |-BM JOeH TIpeau  3amoyBaHE Ha
KUHE3UTepamnusi IOoKa3Ba, 4Ye cpeaHaTa OOWKOJKa Ha
YBpEICHUS KpalHUK Ha MAIUEHTUTE OT JIBETE TPYIH € I0-
MaJika OT 0OMKOJIKaTa 3/IpaBusi KpaHUK.

B ekcnmepumeHTaqHATa Trpyna pasiuKkarta B
0OUKOJIKUTE TIpe3 OeAPOTO Ha YBpEACH-3/IpaB KpaWHUK €
1,77 cM., KoeTo TOKa3Ba HamaysiBaHe Ha OOMKOIKaTa ¢
3,39% Ha yBpefieHUsI KpallHUK B CpaBHEHHE C OOMKOJIKATa
Ha 3JpaBHsl.

B koHTpoOJIHATa rpyna ce yCTaHOBSIBAaT aHAJOTUYHH
pe3yaTaTd - cpenHata oOOWMKOJIKAa TMpe3 OeapoTo Ha
yBpenenus kpaitHuk e 51,11 cm. (SD=£5,463) u 53,20 cm.
(SD+5,441) na 3gpaBusi kpaitHuk. ToBa mokaszBa 3,93%
HaMaJsiBaHEe Ha OOMKOJKaTa mpe3 OeapoTO Ha yBpEACHHUS
KpallHUK, KOETO U3pa3eHo B abconroTHa cToitHocT € 2,09 cm.
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Ipaghuxa 7. Cpeona cmounocm na obuxoakama npes bedpomo Ha
yepedeH-30pas 001eH KpatHuk npes 1-6u 0en npedu KuHe3umepanus

Pe3ynmamu om canmumempus npes 6edpomo Ha
Y6peoeHusn KpamHuK ced uiecmmeceuna KuHesumepanus
Ha 6-Tus Mecerl oT nmpoBeX/1aHETO Ha KMHE3UTEpaNusTa U
3a IBeTe IpyNHu NpOoAbIKaBa J]a C€ yCTAaHOBSIBA YBEJIUYaBaHe
Ha CpeIHMsl pa3Mep Ha OOWKoJKaTa Mpe3 OeApoTo Ha
yBpElIeHUs KpalHUK. B excnepuMeHtanmHata rpyna
MOKa3aTessaT ce mpoMeHs A0 52,06 cM., KOETO ChbOTBETCTBA
Ha mpolieHTHa npoMsiHa oT 3,09% copsiMo mbpBU JIEH Ha
n3cienBane wiaud 1,56 cMm. moBHIIaBaHe B aOCONIOTHA
CTOMHOCT. B KOHTpOJHAaTa rpyna ce OT4uTa yBEJINYaBaHE C
1,45 cM., KOETO U3pa3eHo B MPOLEHTHO OTHOLIEHUE IT0Ka3Ba
noBuiaBade ¢ 2,75% Ha oOukojkaTa mpe3 OeapoTo Ha
YBpEICHHUS JI0JIEH KpailHUK.

34



[95]
w

52,56

52,06
51,11
50,5 B EkcnepumeHTa
NHa rpyna
B KoHTpOHa
rpyna

1-84 aeH 6-Tn mecel,

Ul
N

)

CaHTumeTpu (cpeaHa
u v e,
O cToiHOCT

SN
(Vo]

I'paghuxa 8. Cpedna cmotinocm Ha obuxonkama npe3 6€0pomo Ha
V8peOeHUs KpatlHUK cled uecmmeceyna KUHesumepanusi

AMYCKY/JIHO MAHYAJIHO TECTBAHE
(MMT)

Pesynmamu om MMT na ucwiuokpypannama
MYCKyamypa Ha yepeoenus 00i1eH KpaiHuK Ha
nayuenmume
B npoBeneHoTO M3cneaBaHe 3a TUAarHOCTHKA HA U3XOJHOTO
ChCTOSIHUE HA  ToOKaszaTtelns nmpe3  1-Bus  mpeau
KUHE3UTepalusi € YCTaHOBEHO, Y€ BCHUYKHU NAIUEHTU OT
KOHTpOJIHATA U €KCIIEpUMEHTAIHATa IPyMa ca C OLEHKHU OT

4 (100,00%, n=15).

Crnen mecTrMece4yHa KMHE3UTEPNHs B KOHTPOJIHATA IpyIia
OTHOCHUTEITHMAT 51 Ha narueHTuTe ¢ orneHka 4 e¢ 40,00%
(n=6), a ocrananute 60,00% (n=9) umar oneHka 5, 10KaTo
B €KCIIEpUMEHTAaIHATa TpyIa Majako Haj 1/5 oT marueHTure
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(26,67%, n=4) umat orneHka 4, a MaKCHMaJIHa OIlEHKa 5 e
ycranoBeHa nipu 73,33% (n=11).

Pesynimamu om MMT na m. quadriceps femoris na

Y6peOeHus 00J1eH KPAHUK HA nayuenmume
B mpoBeneHoTo wu3cienBaHe 3a OIEHKA HAa H3XOJHOTO
ChCTOSIHME Ha TIOKa3aTeys mpe3 1-Bus mpeau 3aroyBaHe Ha
KUHE3UTepanusi B KOHTPOJHATa Tpyna C€ YCTaHOBH, ue
60,00%, (n=9) oT manMEeHTHUTE ca OLICHKA Ha IoKa3aTens 4,
a ocranamute 40,00% (n=6) wumar omenka 5. B
excriepumeHTanHara rpyna 73,33% (n=11) ot mauuenrure
caconenka 4, a 26,67% (n=4) umaT MakcMMaJiHa OIIEHKa Ha
roKasareJs - S.

Pezynimamu om MMT na m. triceps surae yepeoeHus
00/1eH KPAlIHUK HA nayuenmume

B mpoBeneHoTo wu3cienBaHe 3a OICHKA HAa H3XOJHOTO
CHhCTOSIHUC Ha TIOKa3aTess mpe3 1-Bus mpeau 3aroyBaHe Ha
KHHE3UTEpAIus MPH KOHTPOJIHATAa Tpyla C€ YCTAHOBHU, 4e
26,67% (n=4) oT malMeHTUTE ca OlICHKA Ha MoKa3arens 2, a
ocranaimre 73,33% (n=11) wumar oumnenka 3. B
exciepumeHnTanHata rpyna 40,00% (n=6) ot nauueHTure ca
c omnenka 2, a 60,00% (n=9) nmokpuBaT KpUTEpPUUTE 32
OLIEHKA 3 1O M3CIIeIBaHU MTOKa3aTel.
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B kpas Ha aHanu3upaHus nepuojl B KOHTPOJHATA Ipylia ce
ycranoBsaBaT 73,33% (n=11) c ouenka 4 u 26,67% (n=4) ¢
OlICHKA 5. B ekcnepumeHTanHaTa rpyla 3a ChbIIUs EPUOL
Hall-BUCOK OTHOCHUTEJEH U1 UMaT MalMEHTUTE C OIleHKa 5
(80,00%, n=12), a Te3u c onenka 4 mpexacrasussat 20,00%
(n=3).
Pesyimamu om MMT na m. soleus yspeoenus 0o.1em
KPAUHUK HA nayuenmume
B npoBeneHOTO M3cneaBaHe 3a AMarHOCTUKA HA U3XOJAHOTO
ChCTOSIHUE HA  ToOKaszaTtens nmpe3  1-Bus  mpeau
KUHE3UTepanusi B KOHTPOJHATa Tpyla C€ YCTaHOBH, ue
20,00% (n=3) oT manMeHTUTE ca OlICHKA Ha MoKa3aTess 2, a
ocranaimure 80,00% (n=12) wumar oumenka 3. B
excriepumeHTannara rpymna 40,00% (n=6) oT nmanueHTuTe ca
c oreHka 2, a 60,00% (n=9) umart orenka 3.
B kpast Ha ananu3upaHus nepuoj B KOHTPOJIHATA Irpyma ce
ycranoBsiBaT 73,33% (n=11) c ouenka 4 u 26,67% (n=4) c
ollcHKa 5. B ekcnepumeHTanHaTa rpyna 3a ChbIIUs MEPUOL
Ha OIICHKA Hal-BHCOK OTHOCHUTEJICH /ST UMAT MAlUeHTHUTE C

oreHka 5 (80,00%, n=12), a Te3u ¢ o1ieHKa 4 npeacTaBiasiBaT
20,00% (n=3).

Pesynmamu om MMT na m. tibialis anterior na
yeépeoenus 001eH KpaiinuK Ha nayueHmume
B mpoBeseHoTO M3cnenBaHe 3a AMArHOCTUKA HA U3XOIHOTO
CBCTOSIHUE HA TIOKA3aTelis npe3 1 -Bus IeH MPeIu 3alioYBaHe
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Ha KMHE3UTepalvs B KOHTPOJIHATA Ipyla ce YCTaHOBH, Y€
60,00% (n=9) oT manMeHTUTE ca OLICHKA Ha MoKa3arens 1, a
ocranamure 40,00% (n=6) wumar omenka 2. B
excriepuMeHTanHata rpyna 73,33% (n=11) ot namuenTure
ca c oneHka 1, a 26,67% (n=4) umat oreHka 2.

B kpas Ha ananu3upaHus nepuoj B KOHTPOJHATA Ipylia ce
ycranoBsBaT 33,33% (n=5) c onenka 3 u 66,67% (n=10) c
oreHka 4. B ekcrniepuMeHTaHaTa Tpyma 3a ChIIHS IePUOT
Hal-BUCOK OTHOCHUTEJIEH [T UMAT MAallMEHTUTE C OlleHKa 5
(60,00%, n=9), Te3u c omnenka 4 npexncrtasusBat 33,33%
(n=5), a ¢ ouenka 3 ca 6,67 % (n=1).

Pesynimamu om MMT na M. tibialis posterior yepeoenusn
00/1eH KPAliIHUK HA nayuenmume
B npoBeneHOTO HU3ciienBaHe 3a JUarHOCTHKA Ha U3XOAHOTO
ChCTOSIHUE  HA  ToOKaszaTtens nmpe3 1-Bus  mpeau
KHHE3UTEpanus B KOHTPOJHATA Tpyna c€ YCTaHOBH, 4e
53,33% (n==8) oT manMeHTHUTE ca OllEHKA Ha MoKa3aTes 2, a
ocrananure 46,67% (n=7) umar onenka 3 mo MMT. B
ekcriepuMmeHTanHara rpyna 73,33% (n=11) ot mauuenTute
ca c oteHka 3, a 26,67% (n=4) umar oreHka 2.
B kpasi Ha aHaIM3MpaHus MEPHOJ B KOHTPOJIHATA TpyMa
ce ycraHoBaBaT 13,33% (n=2) ¢ ouenka 5, n0Kato B
eKCTIIepUMEHTaIHaTa Tpyna OTHOCUTENSHUAT s Ha
MaIUEHTUTE, OLICHEHH ¢ 5 ¢ 46,67%, (n=7).
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Pesynimamu om MMT na mm. peroneus longus et brevis
Ha yepedeHus 00,1eH KPAUHUK HA nayuenmume cjeo
Kunezumepanus
B npoBeneHoTO M3cneaBaHe 3a AMarHOCTUKA HA U3XOJHOTO
ChCTOSIHUE  HA  ToOKaszareins 1mpe3 1-Bus  mpeau
KUHE3UTepanuss B KOHTPOJIHATAa Tpymna Ce€ YCTaHOBHU, 4e
20,00% (n=3) oT maMeHTUTE ca OlICHKA Ha MoKa3aTess 2, a
ocranaimure 80,00% (n=12) wumar oumenka 3. B
excriepuMeHTanHara rpymna 33,33% (n=5) oT nmauueHTuTe ca

OIleHEeHHU ¢ 2, a 66,67% (n=10) umar orenka 3.
B kpast Ha ananu3upaHus nepuoj B KOHTPOJIHATa Irpyma ce
yCTaHOBsIBa Hali-BUCOK OTHOcHTeNEH 511 (93,33%, n=14) Ha
MAlMEHTUTE C OlIeHKa 4, J0KaTo B EKCIIEpUMEHTAaliHATa
rpyma 66,67% (n=10) ca ¢ MakcuMajeH pe3yiaTar OT 5
TOYKHU.

5.Pesynmamu om uscnedsanemo na éananca (OLS)

[lonyyeHutre OT MPOBEACHOTO HM3CIEABAaHE 3a OLICHKA Ha
OanmaHca JlaHHU, €IWH Mecell CjeJ 3alo4yBaHe Ha
KMHE3UTEPaNusATa, IOKa3BaT 3HAYUTEIHO OTrpaHHYCHH
BB3MOKHOCTH Ha mnanueHTuTte. OTYETEHOTO BpeMe 3a
3aabppKaHe TpU TecTa 3a OallaHC Ha YBpEACHUS JI0JIeH
KpailHUK IPU KOHTPOJIHATA IPyTa MOKa3Ba CpeIHa CTOHHOCT
or 0,70 (SD#0.254) cexkynmu, ¢ MuHuManHa - 0 u
MakcuMmanHa 0,9 cek. B ekcnepumMmeHTtanHata Tpyna ce
Ha0Jr0/1aBa BpeMe Ha 0ajaHC Ha YBpEJEHUS J10JIeH KpaHUK
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cpenao ot 3,33 (SD#0.772) cekyHaum C MHHUMAaJIHa
MIPOABIDKUTENHOCT 2,5 CEKYHIN U MAKCUMAJIHA - 5 CEKYH/IH.

4,00
3,00
2,00

1,00 0,70

MpogbnxurenHocr
(cekyHgm)

0,00
KoHTponHa rpyna EKcnepumeHTanHa

rpyna

I'paghuxa 9. Cpeona npooviscumennocm Ha banrauc Ha yspeoeHus
KpauHUK Ha nayuenmume 6 Kpas na 1-eus mecey cieo
KuHe3umepanus (8 cekyHou)

CTaTUCTHYECKHUAT aHAIM3 Ha JaHHUTE II0Ka3Ba, dYe
yCTaHOBEHATa pa3jiiKka B CTOMHOCTTAa Ha IOKa3aTess 3a
OajlaHC Ha eauH Kpak B Kpas Ha |-Bus Mecen €
craructTudecku 3HaunMa (p<0.05).

Ilpomenu 6 oOananca na yspeoenus Kpaxk npe3 6-mus
Mecey c1ed KuHe3umepanuama

Cpennata CTOMHOCT Ha MPOABJDKUTEIHOCTTA Ha
OanmaHca Ha euH Kpak ce nosumasa ot 2,97 (SD+0,481)
cexkyHu nipe3 3-tust mecen 10 9,00 (SD+1,210) cekyHnnu Ha
6-Tuss  Mecell 33  KOHmMpoaHama  Zpyna. B
eKCnepumMeHmannama 2pyna ce yCTaHOBSIBA aHAJIOTMYHO
nomoOpeHrne Ha u3CleaBaHus TMokazaren — ot 11,53
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(SD+1.866) cexkynnu mpe3 3-tus Mecenm g0 24,40
(SD£3.699) cekynau B Kpas Ha 6-TUSL Mecel] Cleq
MPOBEXKIaHE HAa €KCIIEPHUMEHTAIHATA KHHE3UTePaneBTHIHA
METO/IUKA.

Ot u3uncnenata P-cToiiHOCT ce BHKJA, Y€ pasjiuKara B
CpEeIHUTE CTOMHOCTH Ha IOKa3aTels 3a OajaHC Ha €IUH
Kpak B Kpasi Ha 6-TUsl MeCel] € CTAaTUCTUYECKU 3HAUYMMa TIPH
HHUBO Ha 3HAUMMOCT p<0.001.
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- 25,00
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g __ 20,00
o o 15,00
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§ > 10,00
38 500 g7
g o000
é‘ 1-8u mecey, 3-T1 mecey, 6-T1 mecey,

H KoHTponHa rpyna B EKkcnepumeHTanHa rpyna

I'paduka 10. /IluHamuka B TpoMsHA Ha cpegHaTa CTOWHOCT Ha
IPOIBIDKUTEIHOCTTA Ha OajlaHca Ha €IMH KpaK
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6.IlpoMeHH B cKajiaTa 3a OlleHKA HA CTHIAJIOTO U
rje3eHa Ha aMepHUKaHCKATA OPTONeIUYHA
acomuamnusi (AOFAS)

IlIpomenu ¢ AOFAS ckanama na 1-éu oen

[Ipu 3amouyBaHe Ha KUHE3UTEpAIUITA CPEJHATA CTOMHOCT
Ha cKajaTta 3a (PyHKIMOHAJIHA OIICHKA B KOHMPOJHaAMmMA
epyna ¢ 22,53 (SD+7,782) ¢ MuHUMaiHa CTOMHOCT Ha
nokazarens 18 u makcumanina 39. B excnepumenmannama
2pyna cpenHara cToiHoct € 26,27 (SD+6.053) ¢ Munumaina
croriHocT 18 M Makcmmanna 39. Te3u naHHH IOKa3BaT, 4ye
MalUeHTUTe OT JBET€ TPYNH Cca CbC 3HAYUTEIHO
orpaHuueHre Ha GYHKIMOHAITHUTE Bh3MOXKHOCTH.
AOcomoTHaTa pas3liuka MEXIy CpEeIHUTE CTOWHOCTH Ha
CKaJlaTa 3a eKCIepUMEHTajJHaTa M KOHTPOJHATa Tpymna e
3,74.

28
26

24
22 il (2253 4

20

Touyku

KoHTponHa rpynaEKcnepumeHTanHa
rpyna

I'paduxa 11. Cpemna croiiHoct mo AOPAC Ha 1-BM neH 3a
EKCTIEpUMEHTAITHATA ¥ KOHTPOJIHATA IPyTia

Ilpomenu 6 AODPAC na 6-musa mecey
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B kpas Ha 6-Tu Mecen mnpu aOCONIOTHO BCHUYKHU
MAIUEHTH OT eKCHEPUMEHMAIHAMA Zpyna ce yCTaHOBUXA
pesyatatu ot 100 touku nmo AOFAS. B koumponnama
2pyna TIpyu MaJIKO HaJl TIOJIOBUHATA OT MAIIMEHTUTE CE OTYETE
MakcuMmaieH pesynrar ot 100 Touku (53,30%, n=8), a npu
ocrananurte 46,70% pe3yiarature Bapupar B UHTEpBAJIa OT
85 10 90 Toukwu.

Cpennara CTOMHOCT Ha MOKa3aTelisd 34 KOHTPOJIHATA IpyIia €
94,60 (SD+94.60) ¢ mMuHMManHa CTOMHOCT 85 TOYKH M
MakcumaiHa 90 Toukwu.

Touykun
o
B

92 100,00

I'paduka 12.
Cpenna croriHocT o AODAC Ha 6-14 Mecel] 3a eKCIIepUMEHTaIHATa
Y KOHTpOJIHAaTa rpymna

YcraHoBeHaTa pasiMKa B CPEIHUTE CTOMHOCTH Ha
W3CIIeIBAHUS ITOKA3aTell clie]] MPOBEXKIaHe Ha MECTMECETHA
KHHE3UTEPAIUs 1OKa3Ba, 4e TSA € CTATUCTUYCCKU 3HAYMMa
(p<0.05), koero TOTBBpXKIaBa, Y€ MpOBEACHATA
EKCIIEpUMEHTAIIHA KMHE3UTEparusi Mo o0psiBa 3HAYUTEITHO
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CBbCTOAHUCTO HA MAaIUCHTUTC CHIJIACHO CKaJlaTa 3a OLICHKAa
Ha CThIAJIOTO M TJIC3CHA Ha AMpI/IKaHCKaTa oproncandHa
aconuanus.

V. JIMCKYCUs

AHanu3bT HaA peE3yJITaTUTE OT MPHIOKEHATa OT Hac
METOJIMKAa TOTBBPKJAaBa TMOJOXKUTETHUS epeKT OT
HAaBPEMEHHO TNPHWJIOKEHATA M MPABUIHO CTPYKTypUpaHa
pexabunuranus. [lo-goOpute pe3yiaTaTd MOIy4YEHU MPH
MalUEHTUTE OT EKCIepUMEHTaJTHaTa TIpyla CBbHp3Bame C
MpaBUJIHUA TMOA0Op W KOMOWHAIMS Ha CpeacTBata B
aBTOpCKAaTa METOAMKA, KOUTO MPUIIOKHUXME.
Obo6wenue na pezynmamume om BAC u canmumempusi:

[Ipu u3cnenBaneTo Ha MAalUEHTUTE U OT IBETE IPYIU Ha
ObpBUA J€H NpeAd HayajJoTO Ha KHUHE3UWTepamusara ce
YCTaHOBU CHJIHA OO0JKa, KaKTO M OTOK B oOjacTra Ha
rJIe3eHHaTa cTaBa M xoaunoTo. Te 1o ronsiMa cTeneH
OorpaHWyYaBarT JIBI>KCHUSTA HA 3aCErHATHUS JTOJICH KPaWHUK U
BJIOIIABAT KA4€CTBOTO HA KUBOT Ha MAIUCHTUTE.

Cnen npoBexaaHe Ha JABYyCEAMHYHA KHUHE3UTEpamus
OTUETOXME TIOHWKaBaHE Ha OoJKaTa M OTOKa OKOJIO
MaJieoJINTe U MpPe3 MEeTaTap3aIHUTE KOCTU U TpPHU JBETE
rpynu. [To-3HaunTenHO MOHMKaBaHe HAa OOJIKaTa U OTOKA ce
YCTaHOBHU B eKCIepuMeHTaiHaTa rpyna. CMsaTame, 4e ToBa
Ce IbJDKUA Ha MPUIIOKEHUETO Ha AbIOOKa ocruananus. B
npoyuBane Ha Mratskova et al. ot 2018 e ycraHoBeHO, 4e
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peaykuustTa Ha  OoJKOoBaTa  CHUMIITOMAaTHKA  CIEJ
MIPUIOKEHHE Ha IBJIOOKA OCLHMIAIMS MOXKE Ja C€ 3abpKU
U TpU Mecela cien nporeaypara (Mratskova et al., 2018).
Tennenuuara 3a mo-6bp30TO HamalsiBaHe Ha Oojkara U
OTOKa MpU NAIUEHTUTE OT EKCIEpUMEHTaJIHaTa Trpyma
IpoAbJKaBa 0 Kpas Ha MPOCIEsSBaHUs MEPUOJ — IIECTH
Mecel. Pe3yntarhT mo oTHoIIeHHE Ha OOJKaTa M OTOKA Ha
HalIMsl KOHTUHTEHT OT MallMeHTH MOTBPBKJaBa pe3yirara
oT mpoyuBaHeTo Ha Mratskova et al. (2018).

Haii-0bp30 moBnusBaHe Ha OOJIKOBaTa CHUMITOMATHKa
oruntame npe3 Paza | Ha kuHezurepanusTa. ToBa € u
¢dazara mpe3, KOSATO HaW-aKTMBHO MpHJIarame abjIOoKara
ocuunanusl U kpuorepanusTa. OT HaIpaBeHUTE aHAIU3U
yCTaHOBHUXME, Y€ U o0eMa Ha JABUKCHHE Ce€ MOBIHUsABA Hail-
0bp30 mpe3 npe3 Daza | Ha kuHe3uTepanuTa. Cmarame, 4e
70 TOoJsiIMa CTENEeH TOBa Ce€ JbJDKM Ha HamaligiBaHE Ha
00JIKOBaTa CUMIITOMATHKA U OTOKA.

AHanu3bT Ha  pe3yidTaTMTe OT  HalpaBeHara
caHTUMeTpus Ha Oeapo u mnoadeapuila MOKa3Bar
3HAYUTEIHa MYCKYyJHA XUNOTpodus M MpH JBETE TPyIU
nanueHTy. ToBa ce IbJKM Ha 00€3/IBUKBAHETO U JIMIICATA
Ha oOpeMeHsIBaHE Ha OTIEPUPAHUS KpPaHUK Ha MAIUCHTUTE
npe3 MbPBUTE 2-3 CEAMUIIM CJIe]T OTIepalUATa.

B cBoe mpoyuBane ot 2004 Stevens et al,
YCTaHOBSIBAT, ue noseue oT 50% oT MycKyinHaTa XUnopopus
€ HacThIIWIIA Mpe3 MbPBUTE 2 CEAMUIM OT 00E3/IBUKBAHETO,
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anoBeye oT 50% oT MycKyJIHaTa XunepTpodus € HacThIINUIIA
npe3 IbpBUTE 5 ceamuiy ot pexabmmmranusta ( Stevens et
al, 2004).

Jlunamukara Ha pe3yNTaTUTE TOKa3Ba, Y€ BBHIIPEKU
npoBeJicHaTa KWHE3WTepanuss Ha 14-TH JIeH Bce OIle ce
Ha0JII0/1aBa TIOHIKaBaHEe Ha OOMKOJIKAaTa Ha Mmoa0epuIiaTa
Y TIPY IBETE TPYIN MAMEHTH, KaTo 3a EKCIIEPUMEHTATHATA
IMOHM)KABAaHETO € B IO-rojsgma cTernedH. CMsarame, uye
MIPOIBJDKABANIOTO MMOHWKABAaHE HA TOKAa3aTess MPU TOBa
KOHTPOJHO W3CJICIBAHEC C€ DKM Ha HaMaJSIBaHETO Ha
CJIeIOTICPAaTUBHUS OTOK B 00J1aCTTa Ha Moa0eApUIIaTa, a He
Ha 3aJbj00YaBamia ce MycKydHa xurotpodus. MmeHHO
3apajiy TOBa OTYUTAME TO3H PE3yJITaT KaTo MOJIOKHUTEIICH, a
He kaTto oTpuratencH. Criopea Hac Mo-0bP30TO pa3HACSHE
Ha CJIe[IoTepaTUBHUS OTOK B 00JIacTTa Ha MoAOeApurIlaTa Ha
MAlMEHTUTE OT EKCIIEpUMEHTAJIHATAa Tpyla Ce IBJDKH Ha
MIPUJIOKEHHUETO Ha ABJIOOKA OCIIUTIAIMS U OTTOUYCH Macak.

HampaBenute B Kpas Ha IbpBUs MECELl U3MEPBAHMS HA
oOMKoJKaTa Ha mnojdenpullaTa MOKa3BaT TEHACHLHUS 3a
HaMaJIsiBaHE pa3jiMKaTa Ha OOMKOJIKUTE MPU MalUEHTUTE OT
eKCIepUMEHTaTHATa Ipyna, KOETO € 3HaK 3a XUIEePTPOQus
Ha  MYCKyJMTE€  BCJEICTBUE  Ha  IpOBEXJaHATa
KMHe3uTepanus. To3u nporiec ce 3amnassa 10 Kpasi Ha IIECTH
Mecel. XunepTpodusta Ha MyCKyJIUTE € Hail-roisima mpe3
daza Il u daza |l Ha xunesurepanusta. [Ipe3 Te3u dazu
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3aloYyHaxMe Ja TpuiaramMe  yOpaXHCHHATa  Cpelry
€JIACTUYHO CHIIPOTUBJICHHUE 32 TJIC3CHHA CTaBa, YBEITUIHNXME
MOBTOPEHUSATA ¥ BKJIIOYMXME IIOBEYE YIPAKHEHUS 32
MycKynHa ciia. CBbp3BaMe T0-0bp3aTa XUIepTpopusITa HA
MYCKYJIUTE Ha OeJIpo U moJ0eApuIla B EKCIIEpUMEHTAIHATA
Tpyna ¢ IPUIOKCHUETO Ha YIPAKHEHUS CPEIILy €IaCTUIHO
cerpotuBicHue. [IpoBepkara Ha  cTaTUCTHYECKaTa
3HAYUMOCT Ha YCTAaHOBEHUTE Pa3jUKA B PE3YITATHTE OT
CpemHHTEe OOWKOJIKM Iipe3 OenpoTo M moadeapwia Ha
YBpEICHUS KpaHHUK 32 KOHTPOJTHATA ¥ eKCTICpUMEHTaTHATA
rpyna mpe3 Ienwsi Ieproj] Ha TPOCieasBaHe YCTaHOBSBA
HUBO Ha craThcThdecka 3HauumocT P<0,05, ot koeto
ciie/iBa, Y€ TMOCTHTHATUTE PE3YyITaTH 3a JIBETe TPYyMH ca
CTaTUCTUYCCKH 3HAYMMH.

Obobwenue Ha  pesyrimamume  om  NpogedeHama
beLOMempPUs:

Hopmanuusar obem Ha IBUKEHUE B TJIE3€HHATa CTaBa €
HEOOXOIMMO  yCIIOBME  3a  OCBIICCTBABaHE  HA
(GYHKIIMOHAIHA JTIEWHOCTH KaTO XOJIeHe, OsTaHe, KISIKaHe U
u3kauBaHe/ cnm3aHe 1o cTeiaou u ap (Fong et al., 2011).
YCHenHoTo U3MbJIHEHNE HAa UKbBJIA HAa MTOX0JKaTa 3aBUCH
OT BUCOKO KOOPJMHHUPAHATA MYCKYJTHA aKTHBHOCT Ha IIEJUs
JIOJIEH KpailHUK, KOETO MO3BOJISIBA CTAOMITHOCT U KOHTPOJ.
O0emMbT Ha JBW)KCHHE, KOMTO CE HM3UCKaBa 32 HOpPMaJlHA
MOXO0/IKa M0 BpeMe Ha MaxoBarta (pa3a mpu MbJIHUAS KOHTAKT
Ha CTBHNAJIOTO ChC 3eMsTa € 15° muantapHa ¢iaekcus u 5S-
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10° nop3anHa diekcus 3a Kpas Ha cpenHara omopa. [Ipe3
MaxoBara (a3a e HeoOoxomum OJ] or 10° miantapHa
¢bnexkcus. OO6ums OJl, xoiito ce wu3uckBa € ot 10
° nop3udnekcus a0 20° mmantapHa ¢daekcus (ITomos,
2009). OrpannueHusij 00eM Ha IBHKCHHE, 00JIKaTa, OTOKA,
HapylleHaTa MPONPUONEHIUSA BOAIT U JI0 HApyIICHHUE Ha
MOXO0/IKaTa.

OcTtarpyHaTa orpannyeHa Jop3aiHa (IeKcus Ha IIIe3eHa
€ 4ecTo cpelniana ciel pakTypHu U JTUTaMeHTapHU YBPEIH.

[IbpBOHAUANHHUTE pPE3yNATaTH OT BIIOMETPUATA MPH
HaIlAs KOHTWHTEHT OT TAIMEeHTH MOoKa3axa 3HAYUTEITHO
orpaHnueHue B obeMa Ha JBUKEHHE, KaKTO 3a TUIaHTapHa,
Taka ¥ 3a Jop3aigHa (pIeKcus U mpH IBETe TPYIIH.

Crnen JIBYCEIMUYHO MPUIOKECHHE Ha

EKCIIEpUMEHTAIIHATA  KHUHE3UTEpAleBTUYHA  METOJUKa
OTYHTAME TIOJIOKHUTETHH PE3yATaTd IO OTHOIICHHWE Ha
o0ema Ha JIBI)KEHUE B IJIE€3CHHA CTaBa.
[Inantapnata ¢nekcust ce mnomoOpsBa mo- OBP30 OT
nop3anHata (Quekcus. [lo-3HaunTenHOTO mMOAOpEHHE Ha
IBUWKEHHETO ce HabmomaBa mpe3 ¢aza | u Il Ha
KHHE3UTEPAIHATA. Cwmsitame, qe no-0bp30TO
BHCTAHOBSIBAHE Ha IUTaHTapHATa QUICKCUS € W 3apaau
3amazeHata (yHKUIMS Ha IJIaHTapHUTE (IEKCOpPH Ha
MPBCTUTE, KOWTO JONpPHUHACAT 3a 3ama3BaHe Ha 15% or
CWJIaTa Ha JIBKCHUETO.
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Jlo rojsiMa CTENeH OorpaHWYeHara Aop3aiHa (IIEKCUs ce
IBJDKU ¥ Ha XHTNEPTOHYC Ha M. triceps surae. Jlop3annara
(irexcust mpy HAITUS KOHTHHTEHT OT TAIIMEeHTH CEe TIOBJIHSIBA
Hai-MHoOTO Tipe3 (a3za | u pa3za |l Ha kuHE3UTEpanusTa. ToBa
ca u (Qasure Tmpe3, KOATO Tpuiarame Hai-aKTUBHO
cpelncTBaTta Ha KuHesutepanusta. llpe3 te3um aBe ¢asu
MAIMEHTUTE U3ITBJIHABAT YIPAXKHEHUSATA O] HAIll KOHTPOJI,
KOETO TapaHTHUpPa TAXHOTO MPABIIIHO U3ITBIHECHNUE.

3apaau HamaeHus 00eM Ha JABMKEHHE, XUIOTpodusTa Ha
MYCKYJIMTE Ha 3aCeTHATHA JIOJIEH KpailHUK ce HaOioaBale
M3MECTBAaHE Ha IICHTHhpa Ha TEKECTTa B CarWTajgHaTra
paBHUHA, KOETO OT CBOS CTpaHa Ipeuelie Ha CUMETpUsATa Ha
IBIDKEHUETO Ha TSAJIOTO MEXKAY CTBIIKMTE MO BpeMe Ha
XOJICHE.

IIpe3 ¢aza | mamuenTuTe Bce OlIe ce MPHUIBHUKBAXa C
natepunu. [Ipe3 ¢aza |l Ha kuHe3uTepanusTa BCe OIE Ce
HaOJI0/1aBa HEMBbJIEH 00eM Ha JBWKEHE 3a IUIaHTapHa H
no3panHa (IeKcusi, KOeTo ce OTpa3siBa Ha IMOXOJKara.
OrpannyeHNEeTo Ha Top3aHaTa (IEKCHs C€ KOMIIEHCHPA OT
no-ronsima  ¢uiekcuss B TBC u KC, koero mpaserie
MOX0/IKaTa TpoMaBa U HepuTMuuHa. [1o BpeMe Ha omopHara
¢da3za HembiHUSA o0eM Ha Jop3anHa QueKkcus He JaBa
BB3MOXKHOCT Ha XOJMJIOTO JIa MOCPEILIHE Oropara ¢ TeTa.
OJl oTkpM TmIaHTapHa QUIeKCHs 3aTpyAHsSBAa Kpas Ha
OTIOpHATA U OTTIACKBAHETO.
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@aza | u Paza Il ca u dasure mpe3, Kouto OoJKOBATA
cumnromaruka mpu 90% OT NalUMEHTUTE € OTIIyMsJa.
CmsaTame, 4e HaMallIBaHETO Ha OoOJIKaTa € CBBP3aHO C
nonoOpeHuss o0eM Ha JIBIDKEHHWE 110 OTHOIIEHHWE Ha
TUTAHTAapHA U Top3aTHa (PIIeKCHsl.

[Ipe3 mepBuTE 2 hazu paboTUM U Ha-aKTUBHO 3a 0(OpMSIHE
HAa MEK M €JacTUYEH IUKATPUKC Upe3 MPUIOKEHUETO Ha
IBJIOOKA  OCITWIIANAS, Macak W MOOWIHM3amus Ha
nukarpukca. Cmsitame, ye 0pOpMSIHETO Ha MEK U €JTAaCTUYCH
ITUKATPUKC ChHIIIO JOTIPUHACS 3a 1o-0Bp30TO
BB3CTAHOBSBAHE HA JIOp3aTHaTa (PIICKCHsI IPU KOHTUHTCHTA
OT MAIMEHTH B eKCIIEpUMEHTAIIHATA TPyTIa.

B pasmmunm mpoyusanms (Hengeveld, Banks, 2005;
Parashkevova & Deleva, 2022; Muxaiiiosa, 2019; Silva et
al. 2017) ca pasrienaHu TOJN3UTE OT MPHIOKECHUETO HA
MaHyaJlHa Tepamus 10 OTHOIICHWE Ha TOBJIMSIBAaHE Ha
0oJKaTa, CKOBAaHOCTTa, apTPOKMHEMATHKaTa B TJIE3CHHA
cTtaBa cien (pakTypu YHOpaXHEHHS C  €JIaCTUYHO
CHIIPOTHBIJICHHE 10 OTHOIIICHHWE HA yBEJIMYaBaHE oOeMa Ha
JIBUKEHHE B CTABUTE U YBEIMYAaBaHE HA MYCKYJIHATA CUIIA.
Cnopen Grieve et al. (2011) u Taylor (2024) abia0oxwust
peakcupaiy MacaXX Ha MYCKYJIHTE€ Ha TOI0eapuIaTa,
ChUETaH C NMacHMBHA MOOWIHM3AIMsl HA TJE3CHHA CTaBa ca
eheKTHBHM 3a yBelWYaBaHE Ha Jop3ayiHaTta (JCKCUS B
rime3enHa craBa (Grieve et al., 2011; Taylor, 2024).
OcrarpuyHaTa orpaHryueHa gop3aiHa Gaekcus Moxe J1a Obe
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IpUYMHEHA WK OT OMOMEXaHUYHH MPOMEHHU B TJIE3CHHATA
CTaBa, WJIM OT CKbCcsIBaHe Ha M. triceps surae (Taylor, 2024).
Cnopen Nagano K et al. (2019) wuzomerpuunute
ynpaxueHus ¢ TheraBand nenTu umat nonoxurenex epexrt
BbpXy yBennuaBane O/] B rie3ennara crasa. Te cmdrar, ye
TOBa Ce IBJIKHU HAa e(heKTUTEe Ha HHXUOUpaHe Ha TeNlara Ha
[onmky B cyXOKUIMSTA WK TOJIEpaHca Ha pas3Tsarane Ha M.
gastrocnemius (Nagano K et al, 2019).
Beuukn  Te3u mpoydBaHUS, KaKTO M CTAaTUCTHYECKH
3HAYMMHTE pe3yJNTaTH IO OTHONmIEHHEe Ha o0ema Ha
JIBWKCHUE, HaMalsBaHe Ha Oonkata W OTOKa B
eKCIIepUMEHTAJIHATa Tpyla J0OKa3BaT, Y€ MaHyaJlHO
MOOMITU3AIIMOHHUTE TEXHUKH, YIIPAKHEHHUATA C €IACTUIHO
CBHIIPOTHBIICHHE, OBJIOOKHS MacaXX Ha MYCKYyJIUTE Ha
nmoadenpuIlaTta, MPOIEAYpUTE C JIBIOOKA OCIMIAIUs ca
MoI0OpaHy U MPWJIOKCHH MPABUITHO B HAIllaTa METOIUKA.
Obobwenue na pezynmamume om MMT

3ary0ara Ha cuiia, ToJ00HO Ha 3arybara Ha MYCKyJHa
Maca, € IMpolec, 3aBUCUM OT BpemeTo. HamansBaHeTo Ha
CWiata HE € CTPOTO NPONMOPIMOHAIIHO Ha 3arybaTta Ha
MyCKyJIHA Maca, TbH KaTO HEBPOHHHAT BXOJ H
METa0OJUTHUTE SHEPTUWHU 3aMaCH CHILO UTPAIT POJISI TIPH

ompejieissHe Ha KOJIM4ecTBOTO M3xoaHa cuia (Shaffer et al.,
2000).
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Crnopen Muller cuitata Ha TOpHUTE KpaWHUIIM HaMaJIsiBa
PSA3KO Ipe3 IbpBaTa ceamuIla Ha 0oe3aBuxBane (1%—6% Ha
nex) (Muller, 1970).

B npoyuBane Ha Berg et al. (1996) e cwoOmieHo, ye
BpPEMETO 3a BBH3CTAHOBSIBAHE 3aBHCHU oT
IPOJBJDKUTECIIHOCTTa Ha o0e3aBmxkBaneTo (Berg & Tesch,
1996).

OT Te3u mpoy4BaHUs CTHTAME JI0 U3BOJIA, Y€ KOJIKOTO TI0-
paHo MOOWIM3MpaMe KpaHWKa Ciie]] TpaBMa, TOJIKOBA I10-
Majgka 1ie Obae 3arybaTa Ha MyCKyJHa cuia. 3a
BBH3CTAHOBSIBAHE HA MYCKYJIHATa CHJIa U H3APHKIUBOCT MPU
HAIIATE TAIMCHTU MPHIOKUXME YITPAKHEHUS C €aCTUIHO
CBIIPOTUBJICHHE. 3a Hac Oelle BaKHO /1a HaKapaMme MarreHTa
Jla U3BBPIIBA YIPAXKHEHUS ChC CKOPOCT, KOSITO CHUMYJIHpA
CKOpOCTTa Ha (pyHKIIMOHATIHATA AEHHOCT.

PesucTuBHUTE ympa)kHEHUS C JIGHTH ca 0COOeHO
TIOJIC3HU 32 3aCHUJIBaHE Ha MYCKYJHUTE OKOJIO TJie3eHa, MpU
YCIIOBHE Y€ IBW)KCHHUETO CE€ M3BBPIIBA MO KOHTPOJIUPAH
HaunH (Hukomoma, 2013). 3a mo-mamko oT 6 ceaMuiu
YOPaXHEHUS C €JAaCTHYHO CBHIPOTHUBIIEHHWE CHIJIaTa Ha
Myckynartypara ce nosuussa ¢ 10 1o 30 % (Colado Sanchez,
2020), koeTo € BUJHO U OT aHainu3a Ha pesyarature oT MMT
Y Ha HAIIUTE TAI[UeHTH.

3HAYNTETHO BH3CTAHOBSABAHE HAa MYCKyJIHATa CHJIA U
M3IPBAKIMBOCT ce HabmogaBa cinex 4 CeIMUIU  C
M3IIOJI3BAaHE HA PA3IMYHHM PEXaOMIMTAIMOHHU TPOTPAMH,
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BKJIFOYBAIIH YIPAKHEHUsI C MPOTPECUBHO CHIIPOTUBIICHUE,
KOJIOE3/ICHE, M30KUHETUYHH YIPAKHEHHUS M MaKCUMATHH
n3zomerpudnau KoHTpakuuu (Shaffer et al., 2000).

llooobpenue na pesyrimamume om MMT npu nawus
KOHMUHeeHm O0m OO0IHU ce BUMICOa Cled eOHOMEeCeUHO
nNpulodceHue  Ha  KuHe3umepanus.  Ananuzem — Ha
pe3yimamume obaue, NOKA36d, Ye He BCUYKU NAYUEHMU
yensagam 0d 6b3CMAaH08aM HANBIHO MYCKYIHAMA CUNA Clle)
wecm Mmeceya pexadbunumayus. B excnepumenmannama
epyna pezyrmamume om MMT noxazeam, ue na wecmus
Mmecey om uzcieosanemo 73,3 % om msax ca 6b3cmanosuu
HanwviIHo cunama Ha ucwuoxpypairna myckyiramypa, 100 %
ca ev3cmanosunu curama na M. quadriceps femoris, 80% -
m. triceps surae u m. soleus, 60 % na m. tibialis anterior,
46,67% na m. tibialis posterior, 66,67 % na mm. peroneus
longus et brevis. Om dannume cmaea scno, ue myckyaume
yuacmeawu NpsaKko 8 OBUNCEHUAMA U38bPUIBAHU 8 2Tle3eHHA
cmaea, 6b3CMAaH086am No-0a6HO MYCKYIHAMA CU CUTA.

B nureparypata OTKpHXME MHOXKECTBO MPOYUYBAHUS C
aHAJIOTUYHU Ha HAIIUTE PE3YJITATH.

Crnopen Ingemann-Hansen&Halkjaer-Kristensen (1985)
MalUeHTUTe BbB3CTaHOBsIBAaT Mexay 69% u 92% or
M30METpUYHATA U U30KWHETUYHA CUJIa Ha EeKCTCH30PHUTE Ha
KOJsSHOTO ¢ | Mecen pexabuimurarusi, clie]] MEPUOJ Ha
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MMOOMIM3aKs Ha KOJsiHHA cTaBa oT 1 mecer; (Ingemann-
Hansen & Halkjaer-Kristensen, 1985).

Seto et al. (1988) cTuraT 10 3aKITFOYEHUETO, Y€ MYCKYJIHATA
CHJIa CJIe]l PEKOHCTPYKIIUS Ha IIpe/IHa KPbCTHA BPH3Ka HE ce
BBH3CTAHOBSIBA B PAMKHTE CaAMO Ha €IMH MECEI 1 JOPH MOXKE
J1a He Ce Bh3CTAHOBH HAITBJIHO B paMKHTe Ha 5 roaunau (Seto
etal., 1988).

B npoyuBane Ha Snyder-Mackler et al. (1995) e
YCTaHOBEHO, Y€ CJIe/ PEKOHCTPYKIUS Ha MpelHa KPbhCTHA
BpB3Ka, MycCKynHata cwia Ha M. quadriceps femoris Ha
3acerHatus J0JIeH KpallHHK ce BpbIa camo A0 70% ot Tta3u
Ha KOHTpaJlaTepallHusl JIOJICH KpaHWUK ciel 4 CeaMHIN
pexabunuranus (Snyder-Mackler et ain., 1995).

JIBe ceamuiu cien ppakTypa B 00JIacTTa Ha KOJISTHHATA
ctaBa (JIEKCOpPUTE W EKCTEH30pPUTE Ha KOJSHOTO HMaT
okos0 40% OT HOpMaJIHaTa Cuiia, KOSITO CE€ MOBUIIAaBa 0
75% no 85% cnen enHa roauHa. Jlop3adHUTE U
TUTAHTApHUTE (IIEKCOPH Ha TJe3eHAa ©  MYCKYJHUTE
M3BBPINBAIIN €BEP3UST U MHBEP3HsI Ca MHOTO TMO-caadu JBe
CEJIMHIIM CJIe]l TPaBMaTa, HO CJIeJI €/IHa TO/IMHA CpeTHaTa UM
CWJIa € MO-ToJIsIMa OT Ta3H Ha (JIEKCOPUTE U €KCTEH30PUTE
Ha koJysiHOTO (Gaston et al., 2000).

Obobwenue na pezynmamume om OLS

OLS e HanmexaeH HMHCTPYMEHT 3a JOarHOCTHKAa Ha

CTaTH4YHUs OaJlaHC HAa €IMH KpaK MPH MAIHEHTH, KOUTO ca
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OpeThpreNnn omnepanust ciieq (QpakTypa B obiacTra Ha
riie3eHHa craBa. OLS e eBTHH U JleceH 3a U3IO0I3BaHe.

[lopagn  3abpanata OT  JIEKyBallUTE€  OPTOMEA-
TpaBMAaTOJIO3U 32 OOpEeMEHsIBaHE Ha OTIEPUPAHUS KPAMHUK C
MaKCHMaJTHATa TEXKECT Ha TUIOTO Oelle HEBBH3MOXKHO Ja
U3BBPIINM TECTa 3a OallaHC Mpean Kpasi Ha MbPBUS MECell OT
HAYyaJloToO Ha mpoueaypure. TecTbT Oerie U3BBPILEH B Kpast
Ha ITBPBUS MECEII M 3a JIBETE TPYNH. 32 HOPMa CME MPUEITH
30s.

[IspBoHavannata oneHka Ha OLS moka3zBa HamalieH
MOCTypaJIeH KOHTPOJ W B JIBeTe TIpPynmu, HO B
eKCIIepUMEHTAlIHATA TpyMa pe3yJiTaTUTe ca MHOTOo Io-
nobpu. Peauna ¢pakTopu KkaTo OTOKBT, HAMAJICHUAT 00eM Ha
JBMKEHUE M HapylleHaTa HEPBHO-MYCKYJHA aKTHUBAIIUS
OKa3BaT BIIMSHHUE BBPXY IMPOIMPHUOpELENIUiTa U OanaHca.
Bcuuky Te3m mokazaTenw ce TOBIHMSABAT T0-OBP30 B
ekcriepuMeHTaiHata rpymna. Cmsarame, ue mMO-I00pHTE
pesyatatu ot OLS npu narueHTuTe, Ha KOUTO MPUITOKUXME
EKCIIEpUMEHTAIIHATA METOJIUKA C€ JIBJDKAT Ha IMO-O0BP30TO
moI00peHre Ha TOPHUTE MTOKa3aTelu.

Hamasenus moctypaneH KOHTPOJ ce AbJIKU Ha yBpe/iaTa Ha
MEXaHOPEIENTOPUTE 10 BpeMe Ha TpaBMarta.

Ha tpeTwnst 1 Ha miecTHsi Mecel] OTYUTaME CTAaTUCTHUECKH
3HAYUMO T0jI00peHne Ha pesyarature ot OLS B
eKCIIepUMEHTAIIHATA TPyTIA.
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Cpeanara  CTOWHOCT  Ha  IIeCTHs  Mecell B
eKCIIEpUMEHTaIHaTa rpyna € 24.6 cex., Ho BCE OLIe € Janedy
OT pe3yJiaTa, KOWTO HHE CME MPUEIH 3a HOpMa — TPUIECET
CEKYH/IH.

Ot apyra ctpana B mpoyuBane Ha Araujo, 2022 3a British
Journal of Sports Medicine € ycTaHOBEHO, Y€ CpEIHUTE
croiiHocTt oT OLS ca cBBp3aHM C BB3pacTTa Ha
uaauBuautTe (Araujo, 2022). B mpoyuBaHeTo cpemHara
CTOMHOCT mpuera 3a HopMa 3a 40 rogunu € 16 cekyHau.
Cpennara Bb3pacT Ha MALMEHTUTE OT €KCIIEPUMEHTAIHATA
rpyna e 40.1 ronunu. Axo TpsiOBa 1a cpaBHsIBaMe€ HaIIUTE
pE3yNTaT C TE€3W OT MPOYYBAHETO, TO HAIIWTE MAI[UEHTH
MMaT MHOTO MMO-100pH MOKa3aTeu.

Cwmsarame, ue mo-moopure pesynrata or OLS ce
IBJDKAT HA PAHHOTO BKIIIOYBAHE HAa MPONPHOIECTITUBHU
yOpaXHEHUs B KOMIUIEKca. BaxkHo € ma orOernexum, 4e
VOpaXHEHUATA 3a Mpompuopenentus u OamaHc ce
W3MBIHSBaXa W C JBaTa Kpaka, 3al[0TO JIBUTATEITHHUTE
YMEHHS MOTaT Jia C€ MPEXBBHPIIAT MEXKIY OTyKhi0a.

B nureparypara celiecTByBaT peauua INpOydBaHUS,
KOUTO MOTBPBKIaBaT €(PEKTUBHOCTTA HA IPUIIO)KEHUETO Ha
YIPaXHEHUS 32 TPOIPUOPELIEHIIHS U OaaHC.
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Sazdova (2019) ycraHoBsiBa, ue CHCIHAIU3UPAHUTE
MPONPUOIICTITUBHU YIPAXHEHUS MOTAT Jia MOJ00PAT KaKTo
CTaTHYHUs, Taka U TMHaMuuHus Oananc (Sazdova, 2019).

Yong & Lee (2017) oneHsBaT BIUSHHETO Ha
MPONPUOIICTITUBHUTE YIPAKHECHUS BBPXY CTATHUHUSA U
IWHAMUYCeH OajmaHc Tpu 28 BB3PACTHU U CTUTAT [0
3aKJIFOYCHUETO, Y€ JMHAMUYHHAT OajaHc ce MoaoOpsBa
BeaHara cien ynpaxnenusrta (Yong & Lee, 2017).

Cnopen Ince et al., (2023) ynpaxHenusra 3a GanaHc u
MIPOIPUOIICTIIIAS MOTAT Ja UMaT TOJI0XKHUTEICH e(hEeKT BBPXY
nuHamMuaHMs Oananc u 6onkara (Ince et al., 2023).

JIMHaMUYHOTO  OaJlaHCUpaHe M3UCKBAa  IOCTOSHHH
KOPEKIIMH Ha MO3UIUATA Ha CTABUTE U BOJIU JI0 YBEIHUABaHE
Ha TIPOTPHUOIICTITUBHATAa OOpaTHa Bpb3KAa M HEPBHO-
MYCKYJHHSI KOHTpos. ETO 3amo mponmpHOIenTHUBHUATE
VIOPaXHEHUs YBEIMYUBAT YCEIIAHETO 3a IO3MIMATAa Ha
cTaBata B IO-TOJIIMa CTCIIEH B  CpPaBHCHHE C
necnenuduunute ynpaxkuenus (Harry-Leite et al., 2022).

BxI1touBaHETO Ha MPOMPHUOLECTITUBHU YIPAXKHCHHS B
pPEXaOWIUTAIIMOHHUTE TPOTPaMH JBa ITH CEIMHYHO B
NpOABJKEHUE HA Hall-Mallko 12 ceaMuIM UMa MOTEeHIMana
na  OmarompusaTcTBAa  (PyHKUIMOHAIHATa  MOOMIHOCT,
MYCKYJTHO-CKeJIeTHaTa H3APHKIUBOCT U JTUHAMHYHUS U
CTaTW4eH OaylaHc, TOX0KaTa, KaKTO M Ja HaMaJl PUCKa OT
najaHusi B MHCTHTYHNHMOHANIM3WpaHu Bw3pacTHH. (ESpejo-
Antanez et al., 2020).
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Ob6obwenue na pesynmamume om Cxkanama 3a oyeHka HA
CMBRAIOMO U 2e3eHA HA aAMEePUKAHCKAma Opmoneoudnd
acoyuayus (AOFAS)

Ckamara 3a OIlIEHKa Ha CTBOAJIOTO W TJe3eHa Ha
AMepuKaHCKaTa OpTONEeAWYHA acouuanus Acouuamus
(AOFAS) ce cwcrom ot 9 BBIpOca, pasaeincHd B 3
kateropuu: Oonka (40 Toukm), pyHkius (50 Toukm) u
amuaupane (10 touku). OOmuUAT Opoit Ha TOUKH OT BCUUKHU
kommoHeHTH € 100.

Pesynratm mexny 90 m 100 Toukm mnpencraBisiBaT
,OTIM4eH" pesynrar, gokato 80 mo 90 Touku ca
MokaszaTeiaHu 3a ,,qo0bp* pesyntat (Ceccarelli, Calderazzi
& Pedrazzi, 2014).

[Ipu 3ammouBane Ha KMHE3UTEPAIIUITA CPEAHATA CTOWHOCT
Ha ckajgata 3a (QyHKIMOHAlHA OlEHKa I[I0Ka3Ba, ue
MalUeHTUTe OT JBET€ TIPYNH ca CbC 3HAYUTEIHO
orpaHuyeHue Ha PYHKIIMOHATHUTE Bh3MOXKHOCTH.

CwmsTame, 4e MbPBOHAYAIHUTE HUCKU PE3YyIATaTH MPH
MOITBJIBAHE HA BBIIPOCHUKA Ca CBBP3aHH ChC CHIIHATA 0O0JIKA,
KOSTO U3MHWTBAT TMAI[MEHTUTE, HaMmajieHus o0eM Ha
JBIDKCHHUE B TJIC3CHHA CTaBa, HYXKJaTa OT M3IOJI3BaHE Ha
MIOMOIIIHO CPEICTBO, HEBb3MOXKHOCTTA Ja U3MHUHAT TOJISIMO
pa3CTosIHUE, 3aTPyJAHCHUETO B CIM3aHE W HM3YaKBaHE Ha
CTBHJION.
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Ha tpetus mecen HaGmiogaBaMe 3HAUMTENHA MPOMSIHA
Ha MoKa3aTess U B ABETE IPYIH, IPU KOHMpPOIHama zpyna
yCTaHOBEHATa cpeaHa CTOMHOCT € 84,87 (100Bp pesynrar),
a B excnepumenmannama 92,47 (omauuen peszyamam).
CBbp3BamMe MpoMsiHATA HA MOKA3aTels U B JIBETE IPYNHU  C
HamaisiBaHe Ha Ooikara, mnogoOpsiBaHe Ha oOema Ha
JBUKEHHUE, KAKTO U MpEeMaxBaHE HAa TOMOITHUTE CPE/ICTBA.
[Tonoxxutennara mpoMsiHa Ce 3ara3Ba U 10 Kpasi Ha IIECTUs
Mecell, KaTo BCHUYKM MAlMeHTH OT EeKCIIepUMEHTAIHATa
rpyla ca MOCTUTHAIM ,,0TyindeH" pe3ynrar ot 100 Toukw.
ToBa e cBBp3aHoO ¢ aumncaTa Ha 00JIKa Ha IECTH MECel U T10-
nobopure pesyaratu B OJ[ mnpu  manueHTuTe  OT
eKCIIepUMEHTAIHATA TPYTIa.
[Ipu ananuza cturame [0 HW3BOJAA, Y€ peE3yITaTUTE OT
AOFSA ca nipsiko cBbp3aHu ¢ 0oJikaTa, ooema Ha JBUKEHHE,
Hy)XJaTa OT TIOMOIIHO CpPEeACTBO W (PyHKIIMOHAJIHATA
HE3aBUCUMOCT Ha MAI[UCHTHUTE.

H3Boan
OT npoBeACHOTO MPOYYBaHE U aHAJIN3a HA PE3yJITaTUTE
MOYKEM Jia HalpaBUM CJICTHUTE U3BOJIN:

1. Ce3nanecHara oT Hac KOMIIJIEKCHA
KHUHE3UTEPANeBTUYHA METOJIUKA, BKJIIOUYBAIlA
yOpaXKHEHUsS C €JaCTUYHO ChIPOTHUBIICHUE,
MaHyajHO MOOWJIN3aIl[MOHHHU TEXHHUKH,
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YOPKHECHUS 32 MPOIPHOPEICHIUA U OajlaHc U
IBJIOOKA OocIIanus ¢ ¢(heKTUBHA MPHU TAIUETH
cinen ¢bpakTypu B 00lacTTa Ha TJIE3CHHA CTaBa,
JIEKyBaHH OTIEPATHBHO.

AmnpoOupanata METOIUKA TIOBJIHASBA MO-0BP30 U
e(heKTUBHO OOJIKOBaTa CHMITOMATHKA M OTOKA,
OCTUTa no-0bp3u OJIaronpusTHA
GYHKIIMOHAHM ~ pe3yjITaTd U MoJ00psiBa
nmporHosata cien (paktypu B obiacTra Ha
riie3eHHa craBa. EekTa OT NMPHIOKEHUETO Ce
3ama3Ba | CJea Kpasi Ha MeCTH MEeCell.
[IpunoxeHneTo Ha MaHyaTHO MOOMIM3AIMOHHU
TEXHUKH BOJIU JI0 TO-OBP30 BHCTAHOBSIBAHE HA
oOeMa Ha IBM)KEHHUE B CTABUTE.

PannoTO mpmiiokeHWe Ha yIpaKHEHHS 34
PONPUOPEICTIIIASA HUMa TIOJIOKHUTETIEH e]eKT
BBPXY IMOCTYpaTHUS KOHTPOJI Ha MAIMSHTUTE.
MyckynHaTa cuiia HE MOXKE Jla C€ BH3CTAaHOBHU
HaITBIHO 3a TEPHOJ] OT IIeCT Mecemna. Is ce
BB3CTAaHOBSIBA MHOTO IO0-0aBHO OT oOeMa Ha
JIBIDKEHUE U MYCKYJTHHS 00EM.
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[TPEITOPBKHA

[Topanu nokazanara epeKTUBHOCT Ha aBTOPCKAaTa
METOAMKAa M NpPHIOKEHaTa KOMOWHAUUATA OT
CpelICcTBa, MPENOpbUBAME TS Ja C€ 3acCThbIHU
IIMPOKO B MPAKTHKATA.

[IpenoppuBaMe  pPaHHOTO  BKJIIOYBAHE  Ha
yIpaXHEHUS 3a MPONPHUOPELETILIHS B
KHUHE3UTEPANEBTUYHUTE MPOrPAaMH Ha BCUYKH
NAlUEHTH C TPABMU HA IOJTHUTE KPaWHUIIY.
[IpenoppuBaMe yHpa)KHEHUATA C E€JACTUYHO
CBHIPOTUBIIEHUE Ja CE€ MpujlaraT Mpu MO-TOJISIM
KOHTUHTEHT OT TMAallMeHTHd U  Pa3IudyHU
MIOCTONEPATUBHU  CBHCTOSIHUS/  MO-IIMPOKO B
KMHE3UTEPANEeBTUYHATA MPAKTUKA, 3alI0TO ca
e(eKTUBHU M JIECHU 32 H3IIBIHECHUE KAKTO B
aMOyJIaTOpHHU, TaKa U B JOMAIITHHA YCJIOBHSI.

[TPMHOCH
[IpoBeneHn e TeopeTWyeH aHaMM3 W ca
CUCTEMATU3UPAHN JAHHUTE OT M3CJICIBAHHS Ha
pasIMYHU aBTOPHM y HAC U B 4YyXOWHA MO
mpobiema 3a ¢pakTypure B oOjacTra Ha
rJie3eHHAaTa  CTaBa, JICUCHHETO WM U
(YHKIIMOHATHOTO BH3CTAHOBSIBAHE HA TJIE3€HHO-



XOJIMITHUSL ~ KOMIUJIEKC, KOUTO  paslIupsiBatT
TEOpeTUYyHaTa W  HayyHa  OCHOBa  Ha
KUHE3UTEpanusTa.

2. Pazpaborena e ampoOupaHa B KJIMHUYHATA
MpakTUKa € MeToAuKa 3a (DyHKIHOHAIIHO
u3CcIeBaHe U IpOCIeasiBaHe Ha
BBH3CTAHOBSIBAHETO CJIE]] ONIEPATUBHO JICUEHUE Ha
dbpakTypu B 001acTTa Ha TJIE3€HHATA CTaBa.

3. Pazpaborena u BHeIpeHa B TNpaKTUKATa €
IJIOCTHA ~ ABTOPCKA  KUHE3WTEpareBTUYHA
mporpaMa 3a (YHKIIMOHATHO BBH3CTAHOBSIBaHE
cien ¢ppakTypu B 00J1acTTa Ha TJIe3€HHATA CTaBa.

4. YcraHOBeHa € TI0-BUCOKa €(PEKTUBHOCT Ha
pa3paboTeHaTa eKCIepUMEHTaIHa METOAMKA B
CpaBHEHUE C TpaTUIMOHHATA KHHE3UTEparus
npu TManueHTu cien ¢paktypu B obiiactta Ha
rJIe3€HHA CTaBa, JICKYBaHU ONEPATUBHO.

3aKJroueHue
[TonyueHnuTe U aHATU3UPAHU OT HAC PE3YJTATH MOKA3BAT
moA0OpeHNe P BCUYKHU TOKA3aTeNId U B IBETE TPYIH, KaTO
TO € MO-CHIIECTBEHO W TO0-0BpP30 B EKCIEPUMEHTAHATA
rpyna. CwmsTtame, 4Ye TOBa C€ JABDKM Ha TMPABUIHO
nofOpaHUTe  CpPeACTBA M TIXHOTO  HaBPEMEHHO
MPUIIOKEHHUE.

62



[TpunoxxeHata OT Hac EKCIIEPUMEHTATHA METOJHKA 3a
(YHKIIMOHAIHO BBH3CTAHOBSBAHE HA TMAIUCHTH  CJIEI
¢paktypu B oOiacTra Ha IJIe3€HHAa CTaBa, JIEKYBaHU
ONEPaTUBHO € JICCHO TMPWIOKHMA, e(EeKTHBHA H C
IBITOTPAHN (PYHKITHOHAIIHU PE3yJITaTH.
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INTRODUCTION

The ankle joint complex absorbs a force of
approximately five times body weight during standing
and normal walking and up to thirteen times body
weight during activities such as running (Neumann,
2016).

During walking, the ankle bears a lot of pressure, but
its bone and ligament structure allows it to function
with a high degree of stability and, compared to other
joints, such as the hip or knee, it appears far less
susceptible to degenerative processes, such as
osteoarthritis (Brockett & Chapman, 2016).

Ankle fractures are one of the most common fractures
of the lower limb, accounting for 9% of all fractures
(Lash et al., 2002). They usually affect young men
and older women, but below the age of 50 (Singh et
al., 2014).

Patients with ankle fractures can be divided into two
groups: Group I - younger and physiologically healthy
patients who break their ankles during sports or other
activities;

Group Il - elderly people who suffered ankle fractures
in low-energy trauma (Tengberg & Ban, 2018).



Successful surgical treatment as well as rehabilitation
of any fracture is critical to the patient's full functional
recovery. Rehabilitation is a patient-centered process.

The focus is on providing therapeutic modalities that
help the patient achieve optimal physical, mental, and
social functional outcome, as well as preventing
possible long-term disability due to the injury.

Ankle fractures are debilitating for patients, reducing
their functional capacity, depending on the severity,
for varying periods of time. Early and proper
rehabilitation minimizes the time patients are
functionally impaired.

Due to the complex anatomy of the ankle joint, there
is still no consensus on the most appropriate
rehabilitation methods.

The dissertation analyzes the results of various studies
regarding different kinesitherapic approaches and
methods after fractures in the area of the ankle joint.

In this dissertation, we have presented our own
methodology for treatment after fracture conditions in
the area of the ankle joint, as well as results obtained
during its implementation.



SCIENTIFIC RESEARCH METHODOLOGY
WORKING HYPOTHESIS

The development of a specialized rehabilitation
program including elastic resistance exercises,
specialized manual techniques and deep oscillation
would contribute to the faster and more efficient
functional recovery of patients after operative
treatment of ankle fractures.

AIM AND OBJECTIVES OF THE STUDY

Objective: To study the effectiveness of a
rehabilitation methodology developed by us for
functional recovery after fractures in the area of the
ankle joint treated surgically.

To achieve this goal, we set ourselves the following
tasks:

1. To analyze the available scientific literature
regarding the treatment and kinesitherapy for
fractures in the area of the ankle joint.

2. To develop own rehabilitation methodology,
including manual techniques, exercises with
different types of elastic resistance and deep
oscillation, in the complex post-operative
recovery for fractures in the area of the ankle
joint.



3. To apply the methodology created by us to
a sufficient contingent of patients.

4. To systematize an appropriate test battery
for functional examination of patients and
objectification of the obtained results.

5. Based on the results, to analyze the
effectiveness of the methodology developed
and tested by us and to formulate conclusions
and recommendations for practice.

MATERIAL AND METHODS
1. Contingent of the study

The present study was performed over a period of 2
years and included 30 patients (17 men and 13
women) after surgical treatment with metal
osteosynthesis for ankle fracture/s.

Patients were divided into two groups — experimental
group (50.00%, n=15) and control group (50.00%,
n=15).

The study was conducted in "New Rehabilitation
Center", Stara Zagora, "Physiopilates" Ltd., Sofia and
in the conditions of home rehabilitation.

All patients underwent a secondary examination by an
orthoped-traumatologist, after presence of bone callus
consolidation and permission for partial weight
bearing of the affected lower extremity.
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For the purposes of the study, we introduced the
following inclusion and exclusion criteria:

1.Inclusion criteria:

e isolated fractures in the area of the ankle joint
treated surgically

e age >18 years

e ability for active participation of the patient in
CT program.

2. Exclusion criteria:

e ankle fractures associated with ligament
damage;

e musculoskeletal damage of the upper limbs
and other parts of the lower limbs;

e concomitant pathologies that affect the ability
to perform daily activities or measurement
procedures;

All patients have read and signed a declaration of
informed consent, a notice on the protection of the
data of the research subjects, information about the
research subjects, approved by the Committee on
Ethics of Scientific Research of Sounth- West
university.



DISTRIBUTION OF PATIENTS

Male patients had a higher relative share (56.67%,
n=17) compared to the relative share of female
patients studied (43.33%, n=13). The mean age of the
studied patients was 39.20 (SD+12.229) years with a
minimum age of 22 years and a maximum age of 62
years.

The patients with bimalleolar fracture had the highest
relative share (73.33%, n=22), followed by the group
of patients with trimalleolar involvement (23.33%,
n=7). One patient with a unimalleolar fracture
(3.33%, n=1) was included in the study.

2. Methods for assessing the functional state

To assess the functional state and follow the effect of
the applied postoperative kinesitherapy program, we
included the following methods: centimeter (through
the metatarsal bones, through the malleoli, through
the widest part of the lower leg, 12 cm from the upper
edge of the patella), ankle joint goniometry, manual
muscle testing (ischiocrural muscles, m. quadriceps
femoris, m. triceps surae, m. soleus, m. tibialis
anterior, m. tibialis posterior, mm. peroneus longus et
brevis), American Orthopedic Association Foot and



Ankle Rating Scale (AOFAS), visual analogue scale
(VAS), one leg stance (OLYS) test.

All measurements and examinations, except for the
American Orthopedic Association Foot and Ankle
Assessment Scale - AOFAS and the static balance
test, were performed five times: on the day
rehabilitation began, on day 14, after the end of the
first month, after the end of the third month and the
end of the sixth month.

Completion of the American Orthopedic Association
Foot and Ankle Rating Scale was performed 3
times—on the day rehabilitation began, at the third
month, and at the sixth month. We performed the one
leg balance test 3 times — the end of the first month,
the third month and the sixth month.

OWN METHODOLOGY OF KINESITHERAPY

We believe that in order to achieve maximally good
functional results, all appropriate means and methods
should be applied, without predominance of one or the
other. All efforts must be aimed at the satisfaction of
the achieved results, both for the patient and for us as
professionals.

Two methods were applied in the study - experimental
and standard. The standard methodology is based on



Kinesitherapy, which is traditional for the practice,
and was applied to the control group of patients.

The experimental methodology was developed by us.
It is based on the requirements for functional recovery
of patients according to the Massachusetts General
Hospital protocol, 2021.

Patients in  both groups received a similar
Kinesitherapy program: passive exercises, active-
assisted and active exercises, ankle mobility and
stability exercises, progressive resistance exercises,
and balance/coordination training exercises; gait
training; encouraging return to functional activities
and work.

Unlike the control group, in the experimental group
we additionally included: exercises with elastic
resistance, manual therapy techniques, deep
oscillation.

In the first phase of kinesitherapy, the procedures are
carried out daily in an outpatient setting (4 weeks), in
the second phase 3 times a week in an outpatient
setting and 4 times a week in a home environment,
after which the patients perform independent work at
home until the end of the 6th month.
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PHASE | OF KINESITHERAPY

1-4 WEEKS FROM THE BEGINNING OF THE
PROCEDURES

3-6 POSTOPERATIVE WEEK

On the first day of kinesitherapy, all measurements
and tests are done. We inform the patient about the
importance and accuracy of performing all exercises.
We train the patient in proper walking with aids and
weight bearing according to the orthopedist's
instructions. The initial kinesitherapy was focused on
healing the tissue and reducing the postoperative
inflammatory process. Incorporating new exercises
should be done slowly and carefully. Gradually,
towards the end of this period, the duration of the
procedure increases, and the patients are trained to
perform simple exercises at home.

Staged purpose of kinesitherapy: Mobilization of the
ankle and prevention of complications

Tasks and means of control and experimental groups:
Tasks:
1. Reduction of pain and swelling;

2. Improvement of local blood circulation and trophic
in the affected lower limb;
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3. Mobilizing the ankle and foot joints and improving
mobility;

4. Activation and training of the ankle and foot
muscles;

5. Strengthening of the muscles in the unaffected
joints of the lower limb;

6. Training in walking with aids, going up and down
stairs.

We added to the tasks of the experimental group:
7. Modeling of a soft and elastic cicatrix.

8. Improvement of soft tissue elasticity.

Means:

1. Cryotherapy

2. Isometric contractions for the muscles of the entire
lower limb (the muscles around the ankle joint, m.
quadriceps femoris)

3. Postisometric relaxation for m. triceps surae

4. Active - assisted and active exercises for the ankle
joint

5. Analytical exercises for training the muscles of the
ankle and foot
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6. Active exercises for the unaffected joints of the
operated lower limb — toes, hip joint and knee joint

7. Exercises in open and closed kinetic chain
To the means of the experimental group we included:

8. Deep Oscillation - 1. 120 Hz - 180 Hz - 10 min.; 2.
10 Hz — 30 Hz — 10 min.; 3. 85 Hz — 5 min (total 25
min).

9. Gentle mobilization of the cicatrix in all directions
after healing of the surgical wound

10. Massage of the lower leg, ankle and foot muscles
- selective massage

11. Manual joint-mobilization techniques for the
joints of the foot - talonavicular joint (ventral and
dorsal sliding); tarsometatarsal joint (distraction,
dorsal and ventral sliding; subtalar joint (eversion,
inversion, no passage of tissue resistance); talocrural
joint (in the end of period- traction)

12.Exercises to improve proprioception —exercises on
soft and unstable surfaces (such as gym ball,
Theraband stability trainers, foam steps, balance air
bags, balance boards, etc.) were used to activate
postural mechanisms. Initially, the exercises are
performed in a position without weight (sitting on a
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gymnastic ball) and gradually move to a position with
weight (standing).

Criteria for moving to the next phase of recovery in
the control and experimental groups:

v" Pain < 3/10 on VAS
v" Minimal swelling
v" Increased ankle ROM

Contraindications:

v" Joint mobilization techniques for joints near
the fracture site or those that require
stabilization above the fracture site

v Instrument-assisted soft tissue mobilization
(IASTM) over fracture sites for at least 6
weeks after surgery

PHASE Il OF KINESITHERAPY

5-8 WEEKS FROM THE BEGINNING OF THE
PROCEDURES

7—-10 POSTOPERATIVE WEEK

During this period, all patients were allowed to bear
weight on the limb. The swelling has significantly
decreased, ROM in the ankle joint has increased. The
exercises we apply are more complex and with more
repetitions. During this phase, we increase the

14



intensity of the exercises and the duration of the
procedures.

Staged goal of kinesitherapy: Optimal functional
recovery of the ankle joint

Tasks and means for experimental and control groups
Tasks:

1. Restoring the range of motion in the ankle joint;

2. Restoration of muscle strength and endurance;

3. Influence of flat feet;

4. Training in a correct walking pattern

Means:

1. Active exercises for ankle, knee joint and hip joint
2. Resistance exercises for ankle, hip joint and knee
joint

3. Exercises in open kinetic chain and closed kinetic
chain

4. Exercises with and on devices

5. Training of the lateral stabilizers of the foot (m.
fibularis longus et m. fibularis brevis)

6. Exercises to improve gait

15



Among the tasks of the experimental group, we also
included:

6. Improvement of proprioception and balance;

To the means of the experimental group we also
included:

1. Deep Oscillation

2. Deep, toning massage for weakened muscles
3. Autostretching for m. triceps surae

4. Eccentric stretching for m. triceps surae

5. Mild joint mobilizations of the ankle - talocrural
joint (ventral sliding, dorsal sliding, distraction

6. Exercises against elastic resistance - we start with
the weakest band, gradually increasing the resistance

7. Exercises for balance, coordination, proprioception
- balance in a standing position with support on both
lower limbs, using an unstable surface (balance
board). Balance exercises with unilateral support are
included when patients tolerate full weight bearing on
the operated lower extremity

8. Walking on a treadmill after the gait is normalized
The criteria for moving on to the next phase of
recovery
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- No swelling/pain after kinesitherapy

- Normalized gait

- ROM equal to the contralateral side

Increased lower limb strength

- Return to all activities (except sports)

PHASE Il OF KINESITHERAPY

3 — 6 postoperative month

Goal of kinesitherapy: Full functional restoration

During this period, patients continue to perform
independently, in a home environment, a complex of
exercises, periodically being followed up with control
functional tests. In accordance with their functional
state, the set of exercises is updated.

Tasks and means of experimental and control groups
Tasks:

1. Achieving good neuromuscular control of the
operated limb during functional activities.

2. Restoring the correct movement patterns in
activities of daily living

Means:
1. Cycling training

17



2. Exercises with and on equipment

3. Exercises in closed and open kinetic chain

To the means of the experimental group we included:
1. Plyometric exercises

2. Exercises against elastic resistance

Methodological guidelines: In the final stages of
rehabilitation, eccentric exercises and controlled
plyometrics play an important role in returning to
normal activity. Once patients can stand on their toes
without pain or can jJump on the operated leg (single
jump), they can return to sports activity. In most
cases, this takes 6 months to a year.

OWN RESULTS
1. RESULTS FROM VAS

Changes in self-reported pain of patients on day 1
before kinesitherapy

The results of the conducted research show that on the
first day of kinesitherapy, the average pain score in
the experimental group was 6.00 (SD+0.926) with a
minimum value of 4 and a maximum value of 8, and
in the control group, the patients rated the pain level
with an average value 6.60 (SD+0.828) with a
minimum value of 4 and a maximum value of 8.
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Changes in self-reported pain after six months of
kinesitherapy

The evaluation of the level of experienced pain at the
end of the sixth month shows that the trend of
decreasing pain perception continues in both groups
of patients. The mean value in the control group was
0.47 (SD=£0.516), and the improvement compared to
the first day was 92.88% or in absolute terms 6.13. In
the experimental group, at the end of the sixth month
after the applied kinesitherapy, the results were better
than those achieved in the control group. Pain
reduction was 98.83% and the mean value found was
0.07 (SD=+0.258).

The established difference in the mean values of the
studied indicator after six months of kinesitherapy
shows that it is statistically significant (p<0.05),
which proves that the conducted experimental
kinesitherapy has a better effect on controlling the
pain syndrome and, respectively, increasing the
quality of life of the patients.

2. CHANGES IN ROM
Comparative analysis of dorsiflexion on day 1

The mean value of dorsiflexion on the first day for the
control group was -1.33° (SD+3.811) with a minimum
value of -10° and a maximum of 5°, and in the
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experimental group the mean value found was -1.67
(SD+4.483) degrees with a minimum value of -10°
and a maximum of 8°. No statistically significant
difference was found in the mean values of the studied
indicator for patients from the control and
experimental groups (p>0.05).

Table 17. Assessment of dorsiflexion of control and
experimental group patients on day 1

Group Min | Max | Mean | Std. p-value
Dev

Experimental -10 8 -1,67 | 4,483 p>0.05
Control -10 5 -1,33 | 3,811

Condition and changes in dorsiflexion after six
months of kinesitherapy

The mean value of dorsiflexion at 6 months for the
control group was 13.07° (SD+1.944) with a
minimum value of 10° and a maximum of 16°, and in
the experimental group the mean value found was
19.07° (SD%0.799) with a minimum value of 18° and
a maximum of 20°. The difference in the mean values
of the dorsiflexion volume for the experimental and
control group patients was statistically significant
(p<0.05).
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Table 25. Assessment of dorsiflexion of patients from the
control and experimental groups at the 6th month

Group Min | Max | Mean | Std. p-value
Dev

Experimental 18 20 19,07 | 0,799 | p<0.05
Control 10 16 | 13,07 | 1,944

Comparative analysis of plantar flexion on day 1

The average value of plantar flexion on the first day
for the control group was 24.80° (SD+1.207) with a
minimum value of 23° and a maximum of 28°, and in
the experimental group the average value found was
25.13° (SD#0.834) with a minimum value 24° and
maximum 28°. No statistically significant difference
was found in the mean values of the studied indicator
for patients from the control and experimental groups

(p>0.05).

Table 29. Assessment of plantar flexion of control and

experimental group patients on day 1

Group Min | Max | Mean Std. p-value
Dev

Experimental 24 26 25,13 | 0,834 | p>0.05
Control 23 28 | 24,80 | 1,207
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Condition and changes in plantar flexion of
patients after six months of Kinesitherapy

The mean value of plantar flexion at the 6th month for
the control group was 34.07° (SD#1.751) with a
minimum value of 30° and a maximum value of 36°,
and in the experimental group the mean value found
was 44.80° (SD+0.941) with a minimum value of 42°
and a maximum of 45°. The difference in the mean
values of the plantar flexion volume for the
experimental and control group patients was
statistically significant (p<0.05).

Table 37. Assessment of plantar flexion of patients from the
control and experimental groups at the 6th month

Group Min | Max | Mean | Std. p-value

Dev
Experimental 42 45 44,80 | 0,941 | p<0.05
Control 30 |36 34,07 | 1,751

3. RESULTS OF CENTIMETRY

Results of centimeter measurement through the
metatarsal bones of the injured limb before
Kinesitherapy

The results of the centimeter performed through the
metatarsal bones of the healthy and operated limb on
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the 1st day before starting kinesitherapy showed that
the average circumference of the injured limb of the
patients in both groups was greater than the
circumference of the healthy limb.

In the experimental group, the difference in
circumferences through the metatarsal bones of the
injured-healthy limb was 2.15 cm, which is an
Increase in circumference of 9.32%.

Analogous results were found in the control group -
the average circumference through the metatarsal
bones of the injured limb showed a 9.22% increase,
which, expressed in absolute value, showed an
increase in the circumference of the injured limb by
2.14 cm.
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Graph 6. Average value of the circumference through the
metatarsal bones of an injured-healthy lower limb on the 1st day
before kinesitherapy
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Results of centimeter measurement through the
metatarsal bones of the injured limb after six months
of kinesitherapy

At the 6th month of the kinesitherapy, a decrease in
the average size of the circumference through the
metatarsal bones of the injured limb continued to be
found for both groups. In the experimental group, the
indicator changed to 23.08 cm, which corresponds to
a percentage change of 8.48% compared to the first
day, or a decrease of 2.14 cm in absolute value. In the
control group, a decrease of 1.62 cm was recorded,
which, expressed as a percentage, gives a decrease of

6.39%.
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Graph 10. Average value of the circumference through the
metatarsal bones of the injured limb after six months of
kinesitherapy

The difference in the average values of the
investigated indicator at the sixth month of the
kinesitherapy for the control group (M=23.72,
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SD=2.899) and the experimental group (M=23.08,
SD=2.566) is statistically significant.

Results of centimeter measurement across the
malleoli of the injured limb before initiation of
kinesitherapy

The results of the centimeter performed through the
malleoli of the healthy and injured limb on the 1st day
before starting kinesitherapy showed that the average
circumference of the injured limb of the patients in
both groups was greater than the circumference of the
healthy limb. This is due to the postoperative swelling
in the area of the ankle joint.
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Graph 11. Average value of the circumference through the
maoleoli of an injured-healthy lower limb on the 1st day before
kinesitherapy

The two groups were relatively similar in terms of the
studied indicator on the 1st day before the start of
Kinesitherapy.
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Results of centimeter measurement across the
malleoli of the injured limb after six months of
kinesitherapy.

On the 6th month of the kinesitherapy, both groups
continued to see a decrease in swelling around the
malleoli of the injured limb. In the experimental
group, the indicator changed to 25.80 cm, which
corresponds to a percentage change of 9.51%
compared to the first day or a decrease of 2.71 cm in
absolute value. In the control group, a decrease of
2.02 cm was reported, which, expressed as a
percentage, gave a decrease of 7.03% in the
circumference through the malleoli of the injured
lower limb.
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Graph 15. Average value of the tour through the malleoli of the
injured limb after six months of kinesitherapy

The difference in the mean values of the studied
indicator at the sixth month of the kinesitherapy for
the control group (M=26.72, SD=3.504) and the
experimental group (M=25.80, SD=2.597) is
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statistically significant at the level of significance p
=0.039.

Results of a centimeter across the widest part of the
lower leg of the injured limb before starting
physiotherapy

The results of centimeter measurement across the
widest part of the lower leg of the healthy and injured
limb on the 1st day before starting kinesitherapy
showed that the average circumference of the injured
limb of the patients in both groups was smaller than
the circumference of the healthy limb.

We believe that the difference found in the lower leg
circumference of the healthy limb on the first day for
both groups is due to the muscle hypotrophy caused
by the immobilization of the patients.

In the experimental group, the difference in lower leg
circumferences of the injured-healthy limb was 2.07
cm, indicating a 5.32% reduction in the circumference
of the injured limb compared to that of the healthy
limb.

Similar results were found in the control group - the
mean lower leg circumference of the injured limb was
36.55 cm (SD+4.609) and 38.77 cm (SD+4.263) of
the healthy limb (difference of 2.22 cm), which shows
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a 5.73% reduction in lower leg circumference of the
affected limb.
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Graph 16. Average value of the circumference through the
lower leg of an injured-healthy lower limb on the 1st day before
kinesitherapy

Results of centimeter measurement of the lower leg of
the injured limb after six months of kinesitherapy

At the end of the sixth month of kinesitherapy for both
groups, the difference in the average size of the
circumference through the widest part of the lower leg
of the injured limb continued to decrease for both
groups. In the experimental group, the indicator
changed to 36.19 cm, which corresponds to a
percentage change of 1.66% compared to the first day
of evaluation or a decrease of 0.61 cm in absolute
value.

In the control group, a decrease of 0.14 cm was
reported, which, expressed as a percentage, gave a
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decrease of 0.38% in the lower leg circumference of
the injured lower limb.
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Graph 20. Average value of the lower leg circumference of the
injured limb after six months of kinesitherapy

The difference in the mean values of the studied
indicator at the sixth month of the kinesitherapy for
the control group (M=36.41, SD=4.539) and the
experimental group (M=36.19, SD=5.220) is
statistically significant at the significance level p
=0.025.

Results of centimeter measurement through the
thigh before starting physical therapy

The results of the centimeter performed at 12 cm from
the upper edge of the patella of the healthy and injured
limb on the 1st day before starting kinesitherapy
showed that the average circumference of the injured
limb of the patients in both groups was smaller than
the circumference of the healthy limb.
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In the experimental group, the difference in thigh
circumferences of the injured-healthy limb was 1.77
cm, indicating a 3.39% reduction in the circumference
of the injured limb compared to the circumference of
the healthy limb.

Analogous results were found in the control group -
the mean thigh circumference of the injured limb was
51.11 cm (SD#£5.463) and 53.20 cm (SD+5.441) of
the healthy limb. This shows a 3.93% reduction in the
thigh circumference of the affected limb, which in
absolute terms is 2.09 cm.
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Graph 21. Average value of the circumference through the thigh
of an injured-healthy lower limb on the 1st day before
kinesitherapy

Hip circumferenceresults of the injured limb after
six months of kinesitherapy
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At the 6th month of the kinesitherapy, an increase in
the average size of the thigh circumference of the
injured limb continued to be found for both groups. In
the experimental group, the indicator changed to
52.06 cm, which corresponds to a percentage change
of 3.09% compared to the first day of the study, or an
increase of 1.56 cm in absolute value. An increase of
1.45 cm was reported in the control group, which,
expressed as a percentage, indicates a 2.75% increase
in the thigh circumference of the injured lower limb.
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Graph 25. Average value of the thigh circumference of the
injured limb after six months of kinesitherapy

4. MANUAL MUSCLE TESTING (MMT)

Results of MMT of the ischiocrural muscles of the
injured lower limb of the patients

In the study conducted for the diagnosis of the initial
state of the indicator during the 1st before
Kinesitherapy, it was found that all patients from the
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control and experimental groups had scores of 4
(100.00%, n=15).

After six months of kinesitherapy in the control group,
the relative proportion of patients with a score of 4
was 40.00% (n=6) and the remaining 60.00% (n=9)
had a score of 5, while in the experimental group just
over 1/5 of the patients (26.67%, n=4) have a score of
4, and the maximum score of 5 was found in 73.33%
(n=11).

MMT results of m. quadriceps femoris of the
injured lower limb of the patients

In the study conducted to assess the initial state of the
indicator in the 1st before starting kinesitherapy in the
control group, it was found that 60.00%, (n=9) of the
patients had an assessment of the indicator 4, and the
remaining 40.00% ( n=6) have a score of 5. In the
experimental group, 73.33% (n=11) of patients have
ascore of 4, and 26.67% (n=4) have a maximum score
of the indicator - 5.

MMT results of m. triceps surae the injured lower
limb of the patients

In the study carried out to assess the initial state of the
indicator in the 1st before starting kinesitherapy in the
control group, it was found that 26.67% (n=4) of the
patients were an assessment of the indicator 2, and the
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remaining 73.33% (n =11) have a score of 3. In the
experimental group, 40.00% (n=6) of the patients
have a score of 2, and 60.00% (n=9) meet the criteria
for a score of 3 according to the studied indicator.

At the end of the analyzed period, 73.33% (n=11) with
a score of 4 and 26.67% (n=4) with a score of 5 were
found in the control group. In the experimental group
for the same period, the highest relative proportion
was patients with a score of 5 (80.00%, n=12) and
those with a score of 4 represented 20.00% (n=3).

MMT results of m. soleus damaged lower limb of
patients

In the study conducted for the diagnosis of the
baseline state of the indicator in the 1st before
Kinesitherapy in the control group, it was found that
20.00% (n=3) of the patients were score of the
indicator 2, and the remaining 80.00% (n=12 ) have a
score of 3. In the experimental group, 40.00% (n=6)
of patients have a score of 2 and 60.00% (n=9) have a
score of 3.

At the end of the analyzed period, 73.33% (n=11) with
a score of 4 and 26.67% (n=4) with a score of 5 were
found in the control group. In the experimental group,
for the same evaluation period, the highest relative
share was patients with a score of 5 (80.00%, n=12)
and those with a score of 4 represented 20.00% (n=3).
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MMT results of m. tibialis anterior of the injured
lower limb of the patients

In the study carried out for the diagnosis of the initial
state of the indicator on the 1st day before the start of
Kinesitherapy in the control group, it was found that
60.00% (n=9) of the patients had an evaluation of the
indicator 1, and the remaining 40.00% ( n=6) had a
score of 2. In the experimental group, 73.33% (n=11)
of patients had a score of 1 and 26.67% (n=4) had a
score of 2.

At the end of the analyzed period, 33.33% (n=5) in the
control group were found with a score of 3 and
66.67% (n=10) with a score of 4. In the experimental
group for the same period, the highest relative share
was patients with grade 5 (60.00%, n=9), those with
grade 4 represent 33.33% (n=5), and those with grade
3are 6.67% (n=1).

MMT results of the M. tibialis posterior of the
injured lower limb of the patients

In the study carried out for the diagnosis of the initial
state of the indicator in the 1st before kinesitherapy in
the control group, it was found that 53.33% (n=8) of
the patients were an assessment of the indicator 2, and
the remaining 46.67% (n=7 ) have an MMT score of
3. In the experimental group, 73.33% (n=11) of
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patients had a score of 3 and 26.67% (n=4) had a score
of 2.

At the end of the analyzed period, 13.33% (n=2) with
a score of 5 were found in the control group, while in
the experimental group the relative share of patients
with a score of 5 was 46.67% (n=7).

MMT results per mm. peroneus longus et brevis of
the injured lower limb of patients

In the study conducted for the diagnosis of the
baseline state of the indicator in the 1st before
kinesitherapy in the control group, it was found that
20.00% (n=3) of the patients were score of the
indicator 2, and the remaining 80.00% (n=12 ) have a
score of 3. In the experimental group, 33.33% (n=5)
of patients were rated 2 and 66.67% (n=10) were rated
3.

At the end of the analyzed period, the highest relative
share (93.33%, n=14) of patients with a score of 4 was
found in the control group, while in the experimental
group 66.67% (n=10) had a maximum score of 5
points.

Results of OLS

The data obtained from the balance assessment study,
one month after starting Kkinesitherapy, show
significantly limited capabilities of the patients. The
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reported holding time in the impaired lower extremity
balance test in the control group showed a mean value
0f 0.70 (SD=+0.254) seconds, with a minimum of 0 and
a maximum of 0.9 seconds. In the experimental group,
the average balance time of the injured lower limb
was 3.33 (SD=£0.772) seconds with a minimum
duration of 2.5 seconds and a maximum of 5 seconds.
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Graph 26. Average duration of balance of the injured limb of
the patients at the end of the 1st month after kinesitherapy (in
seconds)

The statistical analysis of the data shows that the
difference found in the value of the balance indicator
of one leg at the end of the 1st month is statistically
significant (p<0.05).

Changes in the balance of the injured leg in the 6th
month after kinesitherapy

The mean single leg balance duration increased from
2.97 (SD#0.481) seconds at month 3 to 9.00
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(SD=£1.210) seconds at month 6 for the control group.
In the experimental group, a similar improvement of
the studied indicator was found - from 11.53
(SD£1.866) seconds in the 3rd month to 24.40
(SD=£3.699) seconds at the end of the 6th month after
conducting the experimental Kinesitherapeutic
methodology.

From the calculated P-value, it can be seen that the
difference in the mean values of the balance index of
one leg at the end of the 6th month is statistically
significant at a significance level of p<0.001.
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Graph 27. Dynamics in change of the average value of the
duration of balance on one leg

6. CHANGES IN THE AMERICAN ORTHOPEDIC
ASSOCIATION FOOT AND ANKLE
ASSESSMENT SCALE (AOFAS)

Changes in the AOFAS scale on day 1
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At the start of kinesitherapy, the mean value of the
functional assessment scale in the control group was
22.53 (SD=£7.782) with a minimum value of 18 and a
maximum of 39. In the experimental group, the mean
value was 26.27 (SD%6.053) with a minimum value
of 18 and a maximum of 39. These data show that
patients from both groups have a significant limitation
of functional capabilities.

The absolute difference between the scale means for
the experimental and control groups was 3.74.
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Graph 28. Average AOFAS value on day 1 for the experimental
and control groups

Changes in AOFAS at the 6th month

At the end of the 6th month, absolutely all
patients in the experimental group had AOFAS scores
of 100 points. In the control group, slightly more than
half of the patients had a maximum score of 100
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points (53.30%, n=8), and in the remaining 46.70%,
the scores ranged from 85 to 90 points.

The mean value of the indicator for the control group
was 94.60 (SD+94.60) with a minimum value of 85
points and a maximum of 90 points.
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Graph 30. Average AOFAS value at the 6th month for the
experimental and control groups

The established difference in the mean values of
the studied indicator after six months of kinesitherapy
shows that it is statistically significant (p<0.05),
which confirms that the experimental kinesitherapy
significantly improves the condition of the patients
according to the foot and ankle assessment scale of
the American Orthopedic Association .

V. DISCUSSION

The analysis of the results of the methodology
applied by us confirms the positive effect of timely
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applied and properly structured rehabilitation. We
associate the better results obtained in patients from
the experimental group with the correct selection and
combination of the means in the author's methodology
that we applied.

Summary of VAS and centimeter results:

During the examination of the patients from both
groups on the first day before the start of
Kinesitherapy, severe pain and swelling in the area of
the ankle joint and the foot were found. They largely
limit the movements of the affected lower limb and
worsen the patients' quality of life.

After two weeks of kinesitherapy, we reported a
decrease in pain and swelling around the malleoli and
across the metatarsal bones in both groups. A more
significant decrease in pain and swelling was found in
the experimental group. We believe this is due to the
application of deep oscillation. In a study by
Mratskova et al. from 2018 found that the reduction
of pain symptoms after the application of deep
oscillation can be maintained three months after the
procedure (Mratskova et al., 2018). The tendency for
the faster reduction of pain and swelling in patients
from the experimental group continued until the end
of the follow-up period - the sixth month. The pain
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and swelling outcome of our patient cohort confirms
the outcome of the study by Mratskova et al. (2018).

We report the fastest impact on pain symptoms during
Phase | of kinesitherapy. This is also the phase during
which we most actively apply deep oscillation and
cryotherapy. From the analyzes we found that the
volume of movement is most rapidly affected during
Phase | of the kinesitherapy. We believe that this is
largely due to a reduction in pain symptoms and
swelling.

Analysis of the results of the thigh and lower leg
measurements showed significant muscle hypotrophy
in both groups of patients. This is due to the
immobilization and lack of burden on the operated
limb of the patients during the first 2-3 weeks after the
operation.

In their 2004 study, Stevens et al found that more than
50% of muscle hypotrophy occurred in the first 2
weeks of immobilization, and more than 50% of
muscle hypertrophy occurred in the first 5 weeks of
rehabilitation (Stevens et al, 2004 ).

The dynamics of the results show that, despite the
Kinesitherapy, on the 14th day, a decrease in lower leg
circumference was still observed in both groups of
patients, and the decrease was greater for the
experimental group. We believe that the continued
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decrease in the index in this follow-up study is due to
the reduction of postoperative edema in the lower leg
area, and not to deepening muscle hypotrophy. It is
for this reason that we consider this result as positive,
not negative. In our opinion, the faster dispersal of
postoperative edema in the lower leg area of patients
in the experimental group is due to the application of
deep oscillation and drainage massage.

The lower leg circumference measurements taken at
the end of the first month showed a tendency to
decrease the circumference difference in the patients
from the experimental group, which is a sign of
muscle hypertrophy as a result of the kinesitherapy.
This process is maintained until the end of the sixth
month. Muscle hypertrophy is greatest during phase
I1 and phase 11 of kinesitherapy. During these phases,
we started implementing elastic resistance exercises
for the ankle joint, increased repetitions, and included
more muscle strength exercises. We associate the
faster hypertrophy of the thigh and lower leg muscles
in the experimental group with the application of
elastic resistance exercises. The examination of the
statistical significance of the differences found in the
results of the average laps through the thigh and lower
leg of the injured limb for the control and
experimental groups throughout the follow-up period
established a level of statistical significance p<0.05,
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from which it follows that the results achieved for
both groups are statistically significant.

Summary of the results of the performed goniometry:

Normal range of motion in the ankle joint is a
necessary condition for performing functional
activities such as walking, running, squatting and
climbing/descending stairs, etc. (Fong et al., 2011).
Successful execution of the gait cycle depends on
highly coordinated muscle activity of the entire lower
limb, which allows for stability and control. The range
of motion required for normal gait during the swing
phase with the foot in full contact with the ground is
15° of plantar flexion and 5-10° of dorsiflexion for the
end of mid-stance. During the swing phase, ROM of
10° plantar flexion is required. The total ROM
required is from 10° dorsiflexion to 20° plantarflexion
(Popov, 2009). Limited range of motion, pain,
swelling, impaired proprioception also lead to gait
disturbance.

Residual limited ankle dorsiflexion is common after
fractures and ligamentous injuries.

Initial goniometry results in our cohort of patients
showed significant limitation in range of motion for
both plantar and dorsiflexion in both groups.
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After a two-week application of the experimental
Kinesitherapeutic methodology, we report positive
results regarding the range of motion in the ankle
joint,

Plantarflexion improves faster than dorsiflexion.
More significant improvement in movement is
observed during phase | and Il of kinesitherapy. We
believe that the faster recovery of plantar flexion is
also due to the preserved function of the plantar
flexors of the toes, which contribute to the
preservation of 15% of the movement strength.

To a large extent, the limited dorsiflexion is also due
to hypertonus of the m. triceps surae. Dorsiflexion in
our patient cohort was most affected during Phase |
and Phase Il of physical therapy. These are also the
phases during which we most actively apply the
means of kinesitherapy. During these two phases,
patients perform the exercises under our control,
which ensures their correct execution.

Due to the reduced volume of movement, hypotrophy
of the muscles of the affected lower limb, a shift of
the center of gravity in the sagittal plane was
observed, which, in turn, interfered with the
symmetry of body movement between steps during
walking
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During Phase |, patients were still ambulating with
crutches. During phase Il of kinesitherapy, there is
still an incomplete range of motion for plantar flexion
and dorsal flexion, which affects gait. The limitation
of dorsiflexion was compensated by greater flexion in
the hip joint and knee joint, which made the gait
clumsy and non-rhythmic. During the stance phase,
the incomplete amount of dorsiflexion does not allow
the foot to meet the support with the heel. ROM from
the plantarflexion side makes it difficult to end the
support and push off.

Phase | and Phase |1 are also the phases during which
the pain symptoms in 90% of the patients subsided.
We believe that the reduction in pain is related to the
improved range of motion in terms of plantar and
dorsiflexion.

During the first 2 phases, we also work most actively
to shape a soft and elastic cicatrix through the
application of deep oscillation, massage and
mobilization of the cicatrix. We believe that the
formation of a soft and elastic cicatrix also contributes
to the faster recovery of dorsiflexion in the contingent
of patients in the experimental group.

In various studies (Hengeveld, Banks, 2005;
Parashkevova & Deleva, 2022; Mihailova, 2019;
Silva et al. 2017) the benefits of the application of
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manual therapy in terms of influencing pain, stiffness,
arthrokinematics in the ankle joint after fracture
exercises have been examined with elastic resistance
in terms of increasing the range of motion in the joints
and increasing muscle strength.

According to Grieve et al. (2011) and Taylor (2024)
deep relaxation massage of the lower leg muscles
combined with passive ankle joint mobilization is
effective in increasing ankle dorsiflexion (Grieve et
al., 2011; Taylor, 2024). Residual limited dorsiflexion
can be caused either by biomechanical changes in the
ankle joint or by shortening of the m. triceps surae
(Taylor, 2024).

According to Nagano K et al. (2019) isometric
exercises with TheraBand bands have a positive effect
on increasing ROM in the ankle joint.

They believe that this is due to the inhibitory effects
of the Golgi bodies in the tendons or the stretch
tolerance of the m. gastrocnemius (Nagano K et al,
2019).

All these studies, as well as the statistically significant
results in terms of range of motion, reduction of pain
and swelling in the experimental group, prove that
manual mobilization techniques, elastic resistance
exercises, deep calf muscle massage, deep oscillation
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procedures are selected and applied correctly in our
methodology.

Summary of MMT results

Loss of strength, like loss of muscle mass, is a time-
dependent process. The decrease in strength is not
strictly proportional to the loss of muscle mass, as
neural input and metabolic energy stores also play a
role in determining the amount of force output
(Shaffer et al., 2000).

According to Muller, upper limb strength declines
sharply during the first week of immobilization (1%—
6% per day) (Muller, 1970).

In a study by Berg et al. (1996) reported that recovery
time depends on the duration of immobilization (Berg
& Tesch, 1996).

From these studies, we conclude that the earlier we
mobilize the limb after trauma, the less the loss of
muscle strength will be. To restore muscle strength
and endurance in our patients, we applied elastic
resistance exercises. It was important for us to have
the patient perform exercises at a speed that simulated
the speed of functional activity.

Resistance band exercises are particularly useful for
strengthening the muscles around the ankle, provided
the movement is done in a controlled manner
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(Nikolova, 2013). In less than 6 weeks of elastic
resistance exercises, muscle strength is affected by 10
to 30% (Colado Sanchez, 2020), which is also evident
from the analysis of the MMT results and our patients.

Significant recovery of muscle strength and
endurance was observed after 4 weeks using a variety
of rehabilitation programs including progressive
resistance exercise, cycling, isokinetic exercise, and
maximal isometric contractions (Shaffer et al., 2000).

An improvement in MMT results in our cohort of
patients was seen after one month of kinesitherapy.
The analysis of the results, however, shows that not
all patients manage to fully recover muscle strength
after six months of rehabilitation. In the experimental
group, the MMT results showed that at the sixth
month of the study, 73.3% of them had completely
recovered the strength of the ischiocrural muscles,
100% had recovered the strength of the m. quadriceps
femoris, 80% - m. triceps surae and m. soleus, 60% of
m. tibialis anterior, 46.67% of m. tibialis posterior,
66.67% per mm. peroneus longus et brevis. It is clear
from the data that the muscles directly involved in the
movements performed in the ankle joint recover their
muscle strength more slowly.

We found numerous studies in the literature with
similar results to ours.
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According to  Ingemann-Hansen&Halkjaer-
Kristensen (1985), patients recovered between 69%
and 92% of isometric and isokinetic strength of the
knee extensors with 1 month of rehabilitation, after a
period of knee immaobilization of 1 month (Ingemann-
Hansen & Halkjaer-Kristensen, 1985).

Seto et al. (1988) concluded that muscle strength after
ACL reconstruction does not recover within just one
month and may not even fully recover within 5 years
(Seto et al., 1988).

In a study by Snyder-Mackler et al. (1995) found that
after anterior cruciate ligament reconstruction, the
muscle strength of the m. quadriceps femoris of the
affected lower limb returned to only 70% of that of
the contralateral lower limb after 4 weeks of
rehabilitation (Snyder-Mackler et al., 1995).

Two weeks after a knee fracture, the knee flexors
and extensors have about 40% of normal strength,
which increases to 75% to 85% after one year. The
ankle dorsiflexors and plantarflexors and the eversion
and inversion muscles were much weaker two weeks
after injury, but at one year their mean strength was
greater than that of the knee flexors and extensors
(Gaston et al., 2000).
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Summary of OLS results

The OLS is areliable tool for the diagnosis of static
balance of one leg in patients who have undergone
surgery after a fracture in the area of the ankle joint.
OLS is cheap and easy to use.

Due to the prohibition by the treating orthopedic
traumatologists to burden the operated limb with the
maximum weight of the body, it was impossible to
perform the balance test before the end of the first
month from the beginning of the procedures. The test
was performed at the end of the first month for both
groups. We have taken 30 s as the norm.

The initial OLS estimate showed reduced postural
control in both groups, but in the experimental group
the results were much better. A number of factors
such as edema, reduced range of motion, and impaired
neuromuscular activation affect proprioception and
balance. All these indicators are affected faster in the
experimental group. We believe that the better results
of OLS in the patients to whom we applied the
experimental methodology are due to the faster
improvement of the above indicators.

Decreased postural control is due to damage to
mechanoreceptors during the trauma.
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At the third and sixth months, we report a statistically
significant improvement in the OLS scores in the
experimental group.

The average value of the sixth month in the
experimental group is 24.6 seconds, but it is still far
from the result that we have accepted as the norm -
thirty seconds.

On the other hand, a study by Araujo, 2022 for the
British Journal of Sports Medicine found that OLS
means were related to the age of individuals (Araujo,
2022). In the study, the average value accepted as the
norm over 40 years was 16 seconds. The average age
of patients in the experimental group was 40.1 years.
If we have to compare our results with those of the
study, our patients have much better indicators.

We believe that the good results of OLS are due to the
early inclusion of proprioceptive exercises in the
complex. It is important to note that proprioception
and balance exercises were performed with both legs
because motor skills can be transferred between
hemispheres.

There are a number of studies in the literature that
confirm the effectiveness of the application of
proprioception and balance exercises.
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Sazdova (2019) found that specialized proprioceptive
exercises can improve both static and dynamic
balance (Sazdova, 2019).

Yong & Lee (2017) evaluated the effect of
proprioceptive exercise on static and dynamic balance
in 28 adults and concluded that dynamic balance
improved immediately after exercise (Yong & Lee,
2017).

According to Ince et al.,, (2023) balance and
proprioception exercises can have a positive effect on
dynamic balance and pain (Ince et al., 2023).

Dynamic balancing requires constant adjustments to
joint position and results in increased proprioceptive
feedback and neuromuscular control. Therefore,
proprioceptive exercises increase joint position sense
to a greater extent than non-specific exercises (Harry-
Leite et al., 2022).

Incorporating proprioceptive exercises into
rehabilitation programs twice a week for at least 12
weeks has the potential to benefit functional mobility,
musculoskeletal endurance and dynamic and static
balance, gait, and reduce the risk of falls in
institutionalized adults. (Espejo-Antunez et al., 2020).

Summary of American Orthopedic Association Foot
and Ankle Assessment Scale (AOFAS) results
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The American Orthopedic Association Foot and
Ankle Assessment Scale (AOFAS) consists of 9
questions divided into 3 categories: pain (40 points),
function (50 points), and alignment (10 points). The
total number of points from all components is 100.

Scores between 90 and 100 points represent an
“excellent” score, while 80 to 90 points are indicative

of'a “good” score (Ceccarelli, Calderazzi & Pedrazzi,
2014).

At the start of kinesitherapy, the mean value of the
functional assessment scale showed that patients from
both groups had a significant limitation of functional
capabilities.

We believe that the initial low scores when
completing the questionnaire are related to the severe
pain experienced by the patients, the reduced range of
motion in the ankle joint, the need to use an assistive
device, the inability to walk a long distance, the
difficulty in going down and waiting for stairs.

On the third month, we observe a significant
change in the indicator in both groups, in the control
group the average value found is 84.87 (good result),
and in the experimental group 92.47 (excellent result).

We associate the change in the index in both groups
with a reduction in pain, improvement in range of
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motion, and removal of assistive devices. The positive
change was maintained until the end of the sixth
month, with all patients in the experimental group
achieving an "excellent™" score of 100 points. This is
associated with the absence of pain at the sixth month
and better results in ROM in the patients of the
experimental group.

In the analysis, we conclude that AOFAS scores are
directly related to patients' pain, range of motion, need
for an assistive device, and functional independence.

CONCLUSIONS

From the study and the analysis of the results, we
can draw the following conclusions:

1. The complex kinesitherapy methodology created
by us, including exercises with elastic resistance,
manual mobilization techniques, proprioception and
balance exercises and deep oscillation, is effective in
patients after fractures in the ankle joint treated
surgically.

2. The tested methodology affects pain symptoms
and swelling faster and more effectively, achieves
faster favorable functional results and improves the
prognosis after fractures in the ankle joint. The effect
of the application remains even after the end of the
sixth month.
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3. The use of manual mobilization techniques leads
to a faster restoration of the range of motion in the
joints.

4. Early application of proprioception exercises has a
positive effect on patients‘ postural control.

5. Muscle strength cannot be fully restored over a
period of six months. It recovers much more slowly
than the range of motion and muscle volume.

RECOMMENDATIONS

1. Due to the proven effectiveness of the author‘s
methodology and the applied combination of means,
we recommend that it be widely used in practice.

2. We recommend the early inclusion of
proprioception exercises in the kinesitherapy
programs of all patients with lower limb injuries.

3. We recommend that elastic resistance exercises
are applied to a larger contingent of patients and
various postoperative conditions / more widely in
Kinesitherapy practice, because they are effective and
easy to perform both on an outpatient and at home.
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CONTRIBUTIONS

1. A theoretical analysis has been carried out and the
data from research by various authors in Bulgaria and
abroad on the problem of fractures in the ankle joint,
their treatment and functional restoration of the ankle-
foot complex have been systematized, which expand
the theoretical and scientific basis of kinesitherapy.

2. A methodology for functional examination and
monitoring of recovery after surgical treatment of
fractures in the ankle joint has been developed and
tested in clinical practice.

3. Developed and implemented in practice is a
complete author‘s kinesitherapy program for
functional recovery after fractures in the ankle joint.

4. A higher efficiency of the developed experimental
methodology has been established compared to
traditional Kinesitherapy in patients after fractures in
the ankle joint treated surgically.

Conclusion

The results obtained and analyzed by us show an
improvement in all indicators in both groups, and it is
more substantial and faster in the experimental group.
We believe that this is due to the correctly selected
means and their timely application.
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The experimental methodology applied by us for the
functional recovery of patients after fractures in the
area of the ankle joint treated surgically is easily
applicable, effective and with long-lasting functional
results.
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