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JlucepTanliOHHHUAT TPyA chAbpka 149 cranmapTHH
MamyuHOTUCHH cTpaHuIy (117 ctpanunm 6e3 6ubauorpadusara
u npwioxeHusTa). Onarnenex e ¢ 61 Tadbnunu, 16 Gurypu u 6
rpadukn.  bubmmorpadckmsaT  cmuUchK  Chabpka 206
JUTEpaTypHU U3TOYHUKA, OT KOUTO 32 Ha kupunuua u 174 Ha
JATUHUIIA.

JloKTOpaTsT € 00ChAEH, IPUET U HACOUEH 3a 3alUTa Mpe]
HAYYHO )KypH OT KaTeIpeH ChBET Ha KaTenpa ,,Kunezurepanus‘
B O3V — bnaroesrpan Ha 03.06.2024 r.

3ammTaTta Ha AWCEPTAIMOHHUS TPYH IIE Ce CHCTOW Ha
03.09.2024 r. ot 13.00 u. B 3anma 111 B YK Ne8 Ha FOrozananen
yHuBepcuteT ,,Heoput Puncku - rp. bmaroesrpan.

[Ipencenaren Ha HAYYHOTO XKYpH:
Hou. n-p Cramenka CnaBelikoBa MuroBa
HileHOBE Ha HAYYHOTO XKYpHU:

Hou. n1-p Mapuena PaynocinaBoa @uinnona
[pod. a.m.1. Hukomnait Emuior [lonos - BbHILIEH
Hou. n-p Tans HukonaeBa Merosa - BbHILIEH

A

Hou. n-p Tans CeetocnaBosa I'pyeBa - BbHIIIEH

Marepuanure 1o 3alIuTaTa ca MyOJINMKyBaHW HA HHTEPHET
ctpanunata Ha IO3Y — rp. bmaroeerpany Ha aapec:

WWW.SWuU.bg.

3abenekka: HoOMepaTa Ha Tabmumnure, QUTypUTe U
pa3zenure B aBTOpedepaTa HE CHOTBETCTBAT Ha CHUIUTE B
JHACEPTAaLMOHHUS TPYI.


http://www.swu.bg/

HU311O0JI3BBAHU CBbKPALLIEHUA
BAC - BuzyanHo-aHanorosa ckania
I'K - ropeH kpaiiHuK
JEX - neitHoCTH OT €XXeIHEBHUS )KUBOT
JAPYC - nucranHa pagnoyiIHapHA CTaBa
JACM - nuaroHaJlHO-CIUPAIHU MOJIEIU
JIC - nakbTHa cTaBa
MMT - MaHyanHO MYCKYJIHO TECTYBAaHE
KT - xune3urepanus
HIIBC - HectepouHI NPOTUBOBB3NAIUTENIHN CPEACTBA
O/l - oOem Ha ABMKCHUE
ITHMY - nponpHoLenTUBHO HEPBHO-MYCKYJIHO YJIECHSIBAHE
[TPYC - mpokcuMaHa paJuoyTHapHa CTaBa
PYC - pagnoynnapHa ctaBa
IIHC - nenTpanHa HEpBHA CUTEMA
ECRB - m. extensor carpi radialis brevis
MEPS - Mayo Elbow Performance Score

MWM - mobilisation with movement



BBBEJEHUE

JlakbpTHaTa cTaBa € KOMIIJIEKCHO MEXAMHHO IBUTATEIHO
3BE€HO Ha rOpHUs KpailHuK. Ts g1aBa Bb3MOXHOCT Ha pbhKarta jJa
3aeMa pa3IMYH{ NO3UIUH B TPOCTPAHCTBOTO MPU U3BBPIIBAHE
Ha JneiHocTu. BceneacTtBue Ha pa3juyHUTE TpaBMAaTHUUYHU
CBCTOSIHUS Ha JIAKbTHATA CTaBa U MOCJIeBaIla MIMOOWIN3AIIHS,
Ce pa3BHUBAT OTpaHWYCHHUS Ha oOeMa Ha IBMKCHHE, OOJIKa,
MYCKyJIeH OucOaJiaHC, OTOK W [Ip., KOHUTO BB3IIPENATCTBAT
HOpMaJHaTa (yHKIIMS Ha cTaBaTa. [1aTOJOrMYHUTE MPOMEHU B
JaKbTHATa CTaBa 3acAraT LPUIOCTHaTa (yHKOMA Ha TOpeH
KpaHMK M TOBAa BOAM [0 3aTpPyJIHSBAaHE Ha JEUHOCTUTE OT
CXKCIHCBHHUA  JKHMBOT, MPAaKTUKYBAaHETO Ha BHJO CIIOPT,
M3BBpIIBaHeTO Ha dusndecku Tpyx (Kamues u ko, 1993).

OyHKIIMOHATHOTO BH3CTAHOBSIBAHE HA JJAKHTHATA CTaBa €
TPyZE€H M TNPOABDKUTEICH IpoLec, IOopagd aHaTOMO-
¢usnonornyHuTe N ocoOeHocTH. ToBa Hanara ThPCEHETO Ha
no-magdamuy METOAU Ha JICYCHHUEC Ha JIAKBTHHU I1aTOJIOTHH, KOUTO
MO3BOJISIBAT paHHa pexabwimuranmsa. B omuT na ceeme 1o
MHUHUMYM TpaBMHUPAHETO Ha Ta3W YYBCTBUTC/IHA CTaBa U
MakCUMaJHO paHHaTa ¥ MOOWIM3alMs, apTPOCKOMHUATA
3arovyHa Ja oOMBa MOMYJSPHOCT TPU JIEYEHUETO Ha HIKOU
naTojiornd. MUHHMAaIHO HHBA3UBHUST U XapakTep 3acira 10-
MaJKO TBKaHUTE W JlaBa BB3MOXKHOCT 3a  OBP30
Bb3cTaHoBsiBaHe. [IpoyuBanusita Ha Pear et al. (2004) u Youm
et al. (2005) nokasBar, 4e apTPOCKOICKOTO JICYCHUE CIIPSIMO
OTBOPEHMTE OINEpaLMH OJIaronpusTCTBa HAMAJIIEHOTO BpeMeE 3a
cllefioniepaTiBHA Teparus, KakTo W 1M0-0bp30 BPBIIAHE KbM
npeMopOuHa aKTUBHOCT, MOpaad MO-MajJKUTe HUBAa Ha
crenoneparnBHa 6oika u otok (Peart et al., 2004; Youm et al.,
2005).



PanHata  KOMIUICKCHa  KHHE3WTEpAmus  ONpeIes
MaKCHMAITHO Bb3MOKHOTO Bh3CTaHOBSIBaHE Ha ()DYHKIMUTE HA
ropHusi KpaHuK. Ts € W3KIIOUMTETHO BaKHA ClIEJ
apTPOCKOIHSI HA JIAKbTHA CTaBa, 3a J1a Ce TAPaHTHPa ITBJIHUST
yCrex Ha OrepaTHBHATA WHTEPBEHIHs, Ja Ce MPEIOTBPATH
BEPOSATHOCTTA OT YCIOXKHEHHsI CJIEJ Onepanusra u Obp30 u
©e30MacHoO /1a ce Bh3CTAHOBH MbJIHATA (QYHKIHS Ha IAKBTHATA
crasa (Brach, Goitz, 2006).

|. OBOBLIEHUE HA JIUTEPATYPHUS OB30P

1. JlakpTHaTa cTaBa € KOMIUIGKCHO  MEXKIUHHO
IOBUTaTeIHO 3BEHO Ha TOPHHUSA KpalHMK, YHETO
(YHKIMOHAHO  BB3CTAHOBSIBAHE € CIOXKEH W
MPOABIDKUTENEH IPOLIEC.

2. ApTpOCKOICKHAT METOJ Ha JICYCHHE Ha JIJAKbTHA CTaBa
B bbirapus Bce ome He € IIMPOKO 3acThbIIEHA
OTlepaTUBHA UHTEPBEHLUSL.

3. Munumanao VHBAa3MBHATA TEXHHKA npu
apTPOCKOIICKUSI METOJ B CpaBHEHHWE C OTKpUTaTa
XUPYpPruuHa UWHTEPBEHLUUS € TNPEAUMCTBO, KOETO
MO3BOJISIBA PaHHO 3alovBaHe Ha pexaOuiIuTanusiTa,
HaMaJIeHOTO BpeMe 3a CJIeI0NIepaTHBHO
BB3CTAHOBSIBAHE, KaKTO M IMO-0bpP30 BpBIIaHE KbM
npeMopOuIHa aKTHBHOCT.

4. Kunesurepanusra ciefi apTPOCKOICKO JIEYEHHE Ha
JIAaKbTHA CTaBa ce ChoOPa3sBa C MaTOJIOTHATA, TPUINHA
32 ONEpPaTUBHOTO JICUCHHWE, M WHAUBHUIYAIHUTE
MOTPEOHOCTH Ha MalUEHTA.

5. HeoOxommma € meneHacodyeHa KHHE3WTEpamus 3a
MaKCUMaJHO OBP30 W aneKBaTHO (YHKLIHMOHAIHO



BBH3CTAHOBSIBAHE Ha JIAKHTHA CTaBa CJIC]] APTPOCKOIICKO
JieueHHe.

6. OT JAOCTBIIHUTE HHU JIUTEPATYPHH H3TOUYHHUIM HE
OTKpHXME PE3yNTaTh OT HAYYHU U3CJICIABAHUS BHPXY
BB3MOXKHOCTHTE 32 pUiIokeHue Ha [TumaTec MammHu
CIIe/l apTPOCKOIICKH MHTEPBEHIINHM Ha JIAKHTHA CTABA,

7. Jlumcear u pa3paOOTEHH METOIUKH 3a MPHIOKEHUCTO
UM, KaKTO W JaHHH 32 e(PEKTHBHOCTTA HM IPH
mocoueHara yBpesa.

8. He oTkpuxme pgaHHM 32 [OPWIOKEHHETO U
e(eKTUBHOCTTa HAa  MaHYyaJIHO-MOOWIM3AI[MOHHHU
texuuku o Mulligan npu aprpockorncka xupyprus Ha
JaKbTHA CTaBa.

OT HampaBeHHs JHTEpPaTypeH o030p He YyCmsxMme 1a
HaMC€pUM OaHHU 3a KOM6I/IH3HI/IHT3 OT TCPAINICBTUYHU CPEACTBA,
KOMTO Ca M3I0JI3BaHU B pa3pabOTeHaTa W anpoOupaHa OT Hac
MeToauka. ToBa HHM Jajie OCHOBaHHE 3a Pa3pabOTBaHETO Ha
HACTOSIINS JUCEPTALMOHEH TPYI.

II. METOAOJIOI'USA HA U3CJIIEABAHETO
11.1. PABOTHA XUIIOTE3A

Ha ©6azata nHa 3agpia0oueH aHalM3 Ha CHBPEMEHHHUTE
JUTEPATYPHH HW3TOYHUIM 32 aPTPOCKOICKOTO JICUYCHHE Ha
aucdyHKIMU B 00JIaCTTA HA JIAKBTHATA CTaBa U IOCIIE/(BAIATA
KuHe3uTepanus  QopMmMynupaxMe — METOAOJOTHATa  Ha
U3CIIEeJIBAHETO U CICAHATA PAOOMHA XUNOme3a:

Paspabomeanemo u npunazanemo Ha cneyuaiu3upana
KUHE3UMepanesmuyuna npozpamad, 6Kio4eauyd ynparcHeHus
na IMunamec mawunu, MAHYATHO-MOOUNUZAUUOHHU
mexnuxku no Mulligan u  ynpasxicnenua ¢ enacmuuno
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cvnpomueiienue, 6u 00OnpuHecio 3a NO-0vP3OMO U no-
ehekmueno IyHKUUOHATHO 6B3CMAHO65A8ANE HA NAYUEHMU
cned apmpocKOnCcKo nedenue HA NAMOA0UU HA JTAKHMHA
cmaea.

11.2. IEJ U 3AJJAYA HA TIPOYYBAHETO

LenTa HAa HACTOSIIIOTO H3CJeABaHE € Jla c€ MPOyYH
e(eKTUBHOCTTA Ha Pa3padOTeHaTa OT HAC KHHE3UTEPAIICBTHYHA
METOAMKAa 32  (YHKIIMOHATHO  BB3CTAHOBSBAHE  ClE]
apTPOCKOIICKO JICYCHUE HA TUCPYHKIIUM HA TAKbTHATA CTABA.

3a MOCTUraHeTo Ha Ta3| el CH MOCTABUXME CIIeTHUTE
3a/1avun:

1. Jla ce HampaBM aHadu3 Ha JOCTBIIHUTE HAyYHH
JUTEPATypHH M3TOYHHIM OTHOCHO aPTPOCKOIMCKOTO
JieueHWe Ha JlaKbTHATA CTaBa W CleJolNepaTHBHATA
KHHE3UTEParusl.

2. Jla ce pa3paboTH CcOOCTBEHa MeETOAWKA Ha
KHHE3UTepanus, BKJTFOUBAIIA CrenaTn3uPaHn
TEXHUKU 3a MaHyasHa MoOwiam3ais mo Mulligan u
YIPaXHEHHS C eIACTHYHO CHIPOTHBICHHUE U [Innarec
MalllMHHA, 33 KOMILJICKCHOTO BB3CTAHOBSBAHE CIIC]
apTPOCKOIICKU MHTEPBEHIIMH HA JIAKbTHATA CTaBA.

3. Jla ce mpuwioxu ck3aneHara OT HAC METOIWKa TpU
JOCTaThu€H KOHTHHTEHT OT OOJIHH.

4. Jla ce cucteMaTH3Mpa TECTOBa OarepHs 3a OLCHKA Ha
(DYHKIIMOHAIHOTO CHCTOSIHIE HA MAIHEHTHUTE U eeKTa
OT TMPUIJIOKEHATA KHHE3UTEPANIeBTUYHA METO/THKA.

5. B®B3 ocHOBa Ha MOTYYEHUTE PE3yNTATH Ja c€ HANPaBU
aHanM3 Ha e(heKTUBHOCTTA Ha pa3padoTeHaTa OT HAcC
METOAMKA U J1a ce POPMYITUpPAT U3BOAU U MPEMIOPHKH
3a IpaKTUKaTa.



111. OPTAHU3ALUS U METOJAUKA HA
MNPOBEXJIAHE HA HAYUHUSI EKCIIEPUMEHT
Opranuzanusi Ha U3CJIeIBAHETO
[IpoyuBaHeTO € MPOBEJCHO B MPOABIKCHUE HA 2 TOIMUHU
(ot 2021 mo 2023 r.) B amOynaropuu yciosus (ILleHTsp 3a
pexabunurarys u copt "HD Therapy" — rp. Crapa 3aropa) u
B YCJIOBHSITA HA JIOMAIITHA PEeXaOWITATAIHS.

111.1. KOHTHHI'€HT HA U3CJIeIBAHETO

B npoyuBanero ca BKIIOYEHH 12 TAIMEHTH ClET
apTPOCKOIICKO JICUCHUE HAa MATOJIOTMH HA JIAKbTHA CTaBa, OT
KOHTO I0-BHCOK oTHocutreneH nsn (83,33%, n=10) wumar
IMIAaUCHTUTEC OT MBXXKHU II0JI B CpaBHCHI/IC C OTHOCHUTCJIIHUA OJ1
Ha MAIUeHTHUTE OT KeHCKH 1o (16,67%, N=2).

83.33
%

16.67
%

Mbke (n=10) enu (n=2)
I'paduka 1. Paznpenenenre Ha MalueHTHTE IO TIOT

PaznukaTa B OTHOCHUTEIHHTE ISUIOBE Ha IAIMEHTUTE OT
JBara Iojla € CTaThcTudecku 3Haumma (%°=5,333, p<0,05),
KOETO O3HauaBa, Y€ OTHOCHUTEIHMSAT I Ha MAIMEHTHUTE OT
MBKKH 10J1 3HAYUTEITHO MPEBaUpaT HaJl OTHOCUTEIIHUS JsUT Ha
MaI[UEHTUTE OT JKEHCKH O]



CpemnaTta BB3paCT Ha HM3CIIECIBaHHWTE mManmueHTH ¢ 31,58
(SD£9,88) rommHM ¢ MHHWMaJlHa BB3pacT 21 TONMHH H
MaKCUMaIHa — 52 FOJIUHHU.

Tabn. 1. Bp3pact Ha U3cineIBaHUTE MAIUEHTH
IMoka3aren Min Max Mean Std. Dev

Bo3pact 21 52 31,58 9,88

Haii-BUCOK OTHOCUTENH [471 HMMAT MALUCHTUTE BbHB
BB3pacToBata Tpyma ot 18 mo 30 rommum (58,33%, n=7),
ClleIBAHM OT TAalWEHTUTe BBB Bb3pacToBaTa rpyma 31-40
romuan  (25,00%, n=3), a manuWeHTHTE, IOMAIAIlN BBHB
BB3pactoBute rpynu ot 41 10 50 rogunu u ot 51 10 60 rogUHN
MMaT eJJHaKBH OTHOCHUTENHH Js1oBe (8,33%, n=1).

70.00%
60.00%
50.00%

40.00%
30.00% 25.00%

0,
ZO.OOOA) 8.33% 8.33%
10.00% - - 0.00%

0.00%

58.33%

18-30r. 31-40r. 41-50r. 51-60r. Hap60rT.
(n=7) (n=3) (n=1) (n=1) (n=0)
I'paduka 2. Pa3znpenenenue Ha MalUeHTUTE TIO
BB3pacToBa rpymna

CpenHara TaBHOCT Ha MATOJIOTUATA, KOATO € MIPUYHMHA 3a
XUpyprudHaTa wuHTepBeHIMs € 7,42 (SD+9,88) mecema c
MUHHMMAJHA MPOJUDKUTEIHOCT OT 3 Mecena U MakcumaiHa 15
Mecera.



Tabn.2. JlaBHOCTTa Ha YBPEKIAHETO B MECEITH
IMoka3aTen Min Max | Mean | Std. Dev

JlaBHOCT 3 15 7,42 3,204

[laTonoruure, KOWTO ca NpPUYMHA 34 APTPOCKOIICKO
JieyeHHe Ha HallWTe TMAalUeHTH ca JaKbTHa KOHTPaKTypa
(83,33%, n=10) u marepanen emnuxkoHmumur (16,67%, n=2).
[Ipu 8 manueHTH € 3acerHaT JOMUHAHTEH FOPEH KPAHUK, a IpU
4 — HenoMuHaHTeH. BcMuky manmueHTH ca OWIM JIGKYBaHU
KOHCEpBaTUBHO ¢ ¢Qu3uorepanus, npuem Ha HCIIBC u
MPWIOKEHUE Ha JIOKAJTHW HHXEKIIMOHHU KOPTHKOCTEPOHIIH,
npead Aa UM C€ NPEeAroXH XUPYPIHYHO apTPOCKOICKO
neuenue. [lanmenTure, JIeKyBaHH apTPOCKOIICKH, ca OWJIM C
¢dyHKIMOHANEH JeQUUUT W/WIM NPOJbDKABaIl —OOJKOB
CHUHJPOM clie]l KOHCEPBAaTUBHOTO JieueHre. BCHUUKM ManueHTH
nojanucaxa  Jekiapanus  3a  MHGOPMHUPAHO  ChIJIacue
(Ilpunoowcenue  Nel) u noiayunxa uHOpMamus 3a
u3cnensaneto (Ilpunoowcenue Ne2).

Wznon3BaHuTe apTPOCKOINCKM TEXHHKH OT JIEKyBalLlUs
OpPTONEN-TPaBMAaTOJIOT,  CIEUUAIUCT MO  apTPOCKOICKa
XMPYpPrusl Ha JJaKbTHA CTABA, Ca!

- OpW JlaTepalieH eMUKOHIWINT — PE3eKIus M
neOpuaMaH Ha m. extensor carpi radialis brevis (m.
ECRB);

- mpW JaKbTHA KOHTpaKTypa —  apTpoJIn3a,

neOpuaMaH, CHHOBEKTOMUS, YaCTUIHA VUM ITBJIHA
KarcyJeKTOMHUSL.
3a wmeauTe HAa MNPOYYBAHETO BbLBEIOXME HIKOH
BKJIIOYBAIIU U W3KJIIYBAIIHN KPUTEPUH:
1. Kpumepuu 3a exniousane 8 uscie08anemo:

10



- TAIMEHTH CcJeJl apTPOCKOIICKO JICUeHHE Ha
[aTOJIOTUH Ha JIAKBTHA CTaBa;

- TAIMEHTH Clie]] 3aBbPIIEH KOCTEH PACTEeX;

- mamueHTd 0e3 TPEJUIIHO ONepaTHBHO
JICYEHHUE;

- TMalUWeHTH, CIOCOOHH 32 aKTMBHO ydacThe
B KT nporpama.

2. Kpumepuu 3a u3knousare om uzcie08aHemo:

- TAIMEHTH C MOCTONEPATUBHU YCIOKHEHHUS
(uHbexus);

- TAIMeHTH, KOUTO HEe MOoraT Jia y4aBCTBaT
AKTHUBHO B MOCTOTIepaTHBHATA
KHHE3UTEeparnus;

- TAIMEeHTH ChC CUCTEMHH 3a00JSIBaHMUSL.

111.2. METOAU HA U3CJIEJIBAHE

111.2.1. METOJAU HA ®YHKIIUOHAJIHA
JUATHOCTHUKA

[Ipocnenenust 1502 (Vi Ha (hyHKITMOHATHO
BB3CTAHOBSIBAHE 3a BCEKHU MAIMEHT € 6 Mecemna. AHATU3UPAHA
ca pesyiaratrute Ha S5-7-MM  JeH  (HAYaloTo  Ha
pexabuIMTallMOHHUS TIPOLIeC TIpH Hac), 1-BH, 3-TH 1 6-TH Mecel]
CJIe]l apTPOCKOIICKaTa onepais. MeronuTe 3a (GyHKIIMOHAIHA
JIMarHOCTHKA 0s1Xa:

1. CanTumeTpusi 3a YCTaHOBSBAaHE Ha MYCKYIJIHa
XUMOTpOhUs W/HUIM OTOK HAa MHUIIHUIA, TPEIMHUIITHUIA U
JIaKbTHATA CTaBa.

2. brinomerpust mo SFTR- MeToMKa Ha IBHIKEHUSTA B
nmakbTHA ctaBau PYC.
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3. MaHyanHO MYCKYyJIHO TECTyBaHE Ha MYCKYJIMTE Ha
MUILIHHULATA U IPEAMUIIHULIATA.

4. KadecTBO Ha MACHBHOTO ABM)KEHHE C OTYHTAHE HA
KpaiHHusl yCeT.

5. KommyectBeHo wn3cnenBane Ha Oojkata IO
BHU3yaJIHO- aHayorosata ckana ( BAC).

6. KommuekcHa omeHka Ha — (QyHKIIHMOHATHHTE
Bb3MOXKHOCTH Ha JakbTHa craBa upe3 Mayo Elbow
Performance Score (MEPS).

111.2.2 Crarucrnyecky MeTOAH 32 AaHAJIU3 HA JaHHUTE

CraTUCTHYECKUAT aHaIU3 € ochllecTBeH upe3 [BM
Statistics v. 20 for WINDOWS. Ilonyuenure pesynraTu ca
OLIEHEHHW KaTO CTATUCTHYECKHM 3HAYMMH NPH P-CTOWHOCT (p-
value)<0,05, mpu KoeTo ce OTXBBpJA HyleBaTa XHumoresa. B
3aBUCMMOCT OT 3aJauydTe ca [PWIOKEHH CIEIHUTE
CTaTHUCTUYECKH METOJIH:

A. OnucareTHH METOAH M METOIH 32 OLICHKA

1. JleckpunTHBHA CTaTHCTHKAa 33 KOJMYECTBEHH
TIPOMEHJIUBH.

2. YecroreH aHaJIM3 HA KaUeCTBEHU NMPOMEHIIUBH
(HOMUHAJIHU ¥ PAHTOBH).

b. MeToau 3a npoBepKa Ha XHIIOTE3H

1. Tect Ha KonMoropos-CmupHoB u [llanupo-Yuik.

2. Xu-KBaJpar 3a ChIIIacyBaHOCT, XHU-KBaApaT TeCT 3a
HE3aBHCHUMOCT U TOYeH TecT Ha Puiep.

3. T-tect Ha CTroabHT U TecT HAa Wilcoxon.
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111.3. COBCTBEHA METO/IUKA HA
KHUHE3BUTEPAIIUATA

Obocnoexa na memoouxama

[Ipunokenara oT HaC MeTOAMKa € 6a3upaHa HA OCHOBHHTE
IIPUHINIIN 32 CbBPEMECHHA peXaOMINTaLMs], 8 UMEHHO: a ObJie
WHAWBUAYyalHa U CleNU(PUIHO OPHEHTHpaHa — cboOpa3eHa u
¢doxycupaHa BbPXY HHIUBHIYaJIHUTE MOTPEOHOCTH Ha
MaIUeHTa, 32 MaKCUMAaTHO OBP30 U aJeKBaTHO (PYHKIIMOHATHO
BB3CTAaHOBsIBaHe. BxirouBaHero Ha JaJeHH CpelIcTBa B
KOMIIJICKCA 3aBUCH OT IPEHNOPBKUTE Ha XUPYPra, MOMEHTHOTO
CBbCTOAHUC HaA 6OJ'IHI/I$I, a BbBCIK/IAHC HAa HOB CJICMCHT CC IIpaBU
caMO TOraBa, KOraro HMa 3aJbp)kKaHe Ha IOCTUTHATHUTE
pesynratu. [lpunaranero Ha NpUHOMIA HA IOCTENEHHOCT,
OCBIICCTBABAHCTO Ha MPCHHU3CH KOHTPOJ IMPU H3IMBJIHCHHUETO
Ha 3aJaJCHUTE YNPAKHEHUS, KAKTO M (YHKUHOHAIHOTO
M3cie/iBaHe MPHU BCAKO MOCEUIEHHUE , HU 1aBaT Bb3MOXKHOCT 3a
Mpelr3eH KOHTPOJ BbpXy Bb3aercTBueTo Ha KT mporpama u
TOBa € rapaHLus 3a 100pu Kpaitau pesynratu. [Ipeanssukanarta
ot KT npornerypa nepcuctupaiiia 00JIKOBa CUMITOMATHKA PH
MOKOM WJIM HW3pa3eH AMCKOM(OpPT, HaMalsHEe Ha oOeMa Ha
ABMKCHUE W TIIpOodBa Ha MYCKYJICH CIla3bM Ca BaXKHU
WHANKATOPH 3a MpeI03UpaHe Ha ONPEAETIEHO CPEACTBO.

PazpaGorenara ot Hac Meroauka € Oa3upaHa Ha
MPOTOKOJIa 32  CJIEJIOTIEpaTHBHA  KHHE3WTEparus  Cief
apTpOCKOIMs Ha JIakbTHA craBa cropen Laith M. Jazrawi or
Hospital for Joint Diseases, New York
(https://www.newyorkortho.com/pdf/post-operative-
rehabilitation-following-elbow-arthroscopy.pdf).

MeTtomKaTa ©Ma cleHaTa MoCIeI0BaTeTHOCT:
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® MPeoONIsIBaHE HA TOCTOMEPATHBHUTE OTOK U
0onKa;

® BB3CTAaHOBSBAHE HAa CTABHATA KUHEMATHKA;

® BB3CTAaHOBSBAHE HA EIACTHYHOCTTA HA MEKHTE
ThKaHH U MOJBMKHOCTTA HA CTABATa;

e  yBeIMYABaHE HA CHUJIATA M U3APHKIMBOCTTA HA
MYCKYJIUTE, ydYacTBallldi B JBIDKCHHATA Ha
JIAKBTHUS KOMILUTEKC.

OOmiara 1lem  Ha  KUHE3WTEpamusiTa €  IIBJIHO
(YHKIMOHATHO Bh3CTAHOBSIBAHE HA TOPHUS KpaitHuk. ToBa mie
MO3BOJIM HA TAlWEHTa Ja HU3BBpIIBA JCHHOCTHTE OT
©KEHEBHUS KUBOT H J1a Ce BbpHE KbM MPOHECHOHATTHUTE HITH
CIIOPTHU AEHHOCTH.

®da3ute (mepuoauTe) Ha MOCTOENapUTUBHA
KHHE3UTEPAaIus ca CICAHUTE:

e (aszal (I-IT cenmua);
e (¢asza ll (I1I-VII ceamuria);
e ¢asza lll (VII-XII cenqmura).

®a3za | (I-11 ceamumna)

[IepBata ¢aza BrmrOUBa mepuoma ot 5-7 mo 14-tm
cienonepaTuBeH neH. Tpa6Ba na ce BHUMaBa Jla HE Ce 3aCHIIU
OoJsikarta M J1a He ce yBEJIMYH OTOKa, 3alI0TO TOBA 1€ HONPEUH
Ha MPUJIOKEHUETO Ha CpeCcTBaTa 3a yBelndaBaHe oOema Ha
nBkeHre. KnaesuteparneBThT TpsIOBa J1a ObJic B KOMYHUKAIHSI
C XHpypra OTHOCHO pa3pelieHus: 00eM Ha ABHKECHHE.

3aoauume na KUHe3UMepanusama B TO3U NEPUO] ca:

v HamansiBaHe Ha 60JIKaTa, OTOKA M BH3ITAIICHHETO;
v TlogobpsiBaHe Ha o0eMa Ha JBHKEHHE B JIAKbTHUSI
KOMILJIEKC;
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v Tlomrbpxkane oOeMa Ha IBUKCHHE B HE3aCErHATHTE
CTaBH;
v’ 3abaBsiHe HA XUMOTPOPUATA HA MYCKYIIHTE;

Cpeocmea na Kunezumepanusama
Men 5-10

e [lo3umnmonHa Tepamusi TOCPEICTBOM eJieBalMs Ha
onmepupaHus ~ KpalHMK - B TIO3MOMS  Ha
KarcyjonuramMmeHTapua penakcanus (70° draexcus),
Thl KaToO NpU Ta3W MO3UIMUS HHTPAAPTUKYJIAPHOTO
MPOCTPAHCTBO MMa MaKCHMaJeH 00eM M YyCTBOTO 3a
O0oika ¥ JUCKOM(OPT B CTaBaTa YYCTBUTEIHO
HaMaJIsIBarT;

o Kpuorepanus: 4-5 nbTH THEBHO, 32 Ja CE€ HAMAJU 10
MHHUMYM OOJIKaTa, OTOKa M XeMapTpo3ara, KOUTO
MOTar Jia IOBEeAaT JJ0 CKOBAaHOCT Ha cTaBuTe. [Ipmarar
ce JieleHH TOPOWYKH, ChABPKAIIM Tel, KOHTO
MOJIIOMara MoIbPXKaHeTO Ha HUCKA TeMIlepaTypa 3a
NPOIBIDKUTENICH MEPUO/I OT BpeMe; IpuiaramMe T B
HAYaJlOTO W Kpas Ha BCSAKAa KUHE3UTEPIEBTHYHA
npouenypa;

e Jlbnboka oCIMIAIKS - Hporpama 3a OTOK M OOJKa -
napamMeTpuTe U MPOIB/DKUTEIIHOCTTA OsIXa CICTHUTE
1. 120 Hz - 180 Hz — 10 mun.; 2. 10 Hz — 30 Hz — 10
muH.; 3. 85 Hz — 5 muH. (06mo 25 munyTn). Llenta Ha
npoleaypara € OTCTpaHsBaHE Ha OTOKa, IOTUCKAaHE Ha
OoykaTa W BB3MAJICHHETO U yBelIMYaBaHe Ha o0eMa Ha
JBHKECHUE;
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Kune3noTenuHr amnukanuss — MPOTHBOOTOYHHU
arjMKanud Tuan ,Berpwio“ 3a moamomaraHe Ha
TUPKYJIAUsITa Ha KPbB U TuMpa;

[Ipunarane Ha JeKH TPAKLHMOHHMA TEXHUKU IO OCTa Ha
MPEeIMHLIHALIATA — 32 IPEOJOJIIBAHE HAa HETIPaBUIIHATA
KOMIIpECHS Ha CTaBHUTE TTOBBPXHOCTH, KOETO BOJH JIO
0oJiKa, U 3a BH3CTAHOBABAaHE HAa oOeMa Ha JBIKCHHE B
JIC;

BenTtpanno u nop3anHo mirs3rane Ha paguyca B JPYC
— 3a yBennyaBane Ha O]l Ha cynuHauusi (IOp3aiHO
IUTBb3TraHe) U MpoHanus (BEHTPAIHO ILTh3TaHe);
Konrtponupann MIAaCUBHU JBIDKEHUS 1o
(U3NOJOTMYHUTE OCH B 30HaTa Ha KoMmdopTta
(pekcust/excTeH3us " CYTIMHAIS/ TIPOHAIIHSA).
OdrnekcusiTa 1 eKCTEeH3HUATa B HAYaJIOTO CE M3BBPIIBAT
OT TMO3UIMSA Ha MOJYNpPOHAlMs, 3alloTO € Hak-
0e300e3HeHaTa 1 KOM(OPTHA TTO3UITHS;

Penunpoyna WHXWOWIIUS — M30TOHMYHA KOHTPAKITHUS
Ha m.triceps brachii cpemry nexo chnpoTHBICHHE BbB
BB3MOXHHMS O0OEM Ha [BW)XKEHHE — OTIYCKaHE —
MACHBHO JIOBHPIIBAHE HA JBMKEHUETO C JIEK CTPEUHHT
B PaMKHTE Ha KOM(POPTa;

NzomeTpuynam yrpakHeHMs 0T 0€300J1e3HEHH TTO3UIIUN
3a MyCKYJIMTE Ha JlakbTHa craBa. [Ipumarar ce ¢ uen
MUHMMAQJIM3MpPaHEe HAa MYCKyJIHaTa XHUIOTPOQUSL.
WzebpmiBar ce ¢ MUHHUMAJICH MHTEH3UTET U 3aIbPKaHe
4-6 cexyHau;

AKTUBHO-aCUCTHPaHW W AaKTUBHU YIPAKHEHUS 32
JaKbTHA cTaBa B 6e30011€3HeH 00eM Ha JABIKEHUE — 3a
HaMaJIsTHE pUCKa OT MOCTOINEpaTHBHA KOHTPAKTYpa, 3a
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W3rpKAAHE Ha MpPaBWIEH MOJEN Ha JBWXKECHHE W
nofo0psABaHEe HA APTPOKUHEMATUKATA;

e AKTUBHHM yNpaXHEHHUS 32 paMEHHa CTaBa, I'pPUBHEHa
CTaBa, MPBCTH;

e VYmpaxHenuss Ha llunmarec wammHu (€IACTHYHO
CBIIPOTHUBJICHHE C TIOMOILTAa Ha MpyxuHH). [Ipunarat
ce ¢ IIeJI 3acHjIBaHe Ha MYCKyJaTypaTa, Aa ce noxoopu
o0ema Ha [BIKEHHE Ha cTaBuTe. V3mbiaHsABaT ce
IJTABHO U MPELU3HO;

e Uuunumpane Ha (QYHKIMOHANHW JCHHOCTH U
BKJIFOUBaHE Ha KpaliHNKa B HUCKOMHTeH3uBHU [IEXK.

Jen 11-14: pxirousar ce oie cpeacrtea Ha KT:

e TexHuka 3a penakcaisi OT NPONPUONECTITHBHOTO
HEPBHO-MYCKYITHO yIJIeCHSBaHE (ITHMY) -
»3aaepkane-ormyckane (hold-relax) — mpuara ce 3a
MOTUCKAHE HA XWIEPTOHYCAa HAa MYCKYJIHTE H TIO-
JISCHOTO MM pasTsaraHe cien toBa. OT rpaHuiiaTa Ha
ycera 3a 0OOJIKa ce H3BBpIIBA JieKa H30METPHYHA
KoHTpakuus 3a 10-15 cek., cieq KOeTo MyCKYyJIbT ce
peakcupa M TEparneBThT caMO O0Mpa MOCTHTHATHS
JIAKCUTET, 0e3 Ja mpuira cTpeyuHr. Ta3u TeXHUKa s
M3OJI3BaXMe 3a penakcupane Ha M.biceps brachii,
m.pronator quadratus u m.pronator teres;

e Manyanna mobmmmsarust mo Mulligan wa JIC ¢ nen
Bb3CTaHOBSIBAHE Ha apTpOKMHEMAaTHKaTa u
nmomoOpsiBaHe Ha o0eMa Ha JIBIDKEHUE Ha (UICKCHATa U
eKCTeH3UATA. 3amoyBaMe OT TMO3WIHsA, ONm3Kka JI0
OrpaHHYCHHETO. [lallMeHTHT HU3BBPIIBA AKTHBHO
(ekcus UM ekcTeH3us o6e3 Oonka.
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VYupaxuenus cpeiry cbrporusieaue ot Thera-Band
Quekcbap — 3a MYCKylWTe, KOWUTO W3BBHPIIAT
JBIOKCHUATA B TpUBHEeHA cTaBa u JIC.
JuaroHagHo-ciupaiHn ~ Momenn Ha  Kabar B
KOMOWHAINS ¢ eJaCTHYHO ChIPOTHUBJICHHE OT Thera-
Band nentn. ICM Ha ABWKEHHE aHTQKUPAT HAKOJKO
CTaBM U MHOTO MYCKYJIHH Tpynu. M3momn3Bar ce ¢ men
Bb3CTAHOBSIBAHC HA HOPMAaJIHHTE MOJCIU  Ha
IBI)KCHHE, BB3CTAHOBSBAaHE HA CTA0WIHOCTTAa W
IIOABUXKHOCTTA, HOHO6pHBaHC Ha KOoOpAuWHaludaTa H
(yHKIMOHATHATA aKTUBHOCT Ha TOPEH KpaiHHUK.

Kpumepuu 3a npoepec:

- HaMaJiBaHe Ha OTOKA M MHTEH3UTETa Ha OOJIKATa;
- yBeIW4YeH 00eM Ha JBWKCHUE.

®a3za Il (1H1-VII cexmuia)

3aoauume na KuHe3UTEpaANKsITA B Ta3u ¢asa ca:

v
v
v

v

Kontpo:n Ha GomnkaTa U 0TOKa;

VYBennuaBaHe HAa 00eMa Ha IBHKCHUE;

[lomobpsiBane Ha cwiaTa W U3APBAIMBOCTTA Ha
MYCKYJINTE CTaOMIN3aTOPH;

[TonobpsiBaHe enacTHYHOCTTa HA MEKUTE ThKaHH.

B masu ¢paza:

- Ce yBeIM4YaBaT MOBTOPEHUATA HA YIPAKHEHUATA U
BpeMeTpaeHeTo Ha mporeaypute mo KT;

- Cce YyBeluYaBa €JacTUYHOTO CBHIPOTUBICHUE U
TEKECTTa Ha YypeAUTe B  3aBUCUMOCT OT
WHIWBUATYyATHUTE BE3MOKHOCTH Ha TTAIHCHTA;

- ce BKJIIOYBA Cy0akBajHa THMHACTHKA.

Cpeocmea na KT 6ve ¢haza |1:
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Jbn0oka ocuunanus - mporpama 3a OTOK 1 00JIKa;
KpuoTepanus — B HauanoTo u Kpasi Ha MpoLeaypara 1o
KT;

[lpuarane Ha TPaKIMOHHM TEXHHKH II0 OCTa Ha
MPEeIMUIITHALIATA;

Manyanna moomnm3zanus no Mulligan Ha craBute 3a
BBH3CTAHOBSIBaHE Ha 00eMa Ha JBIDKEHHE Ha (IIeKcus U
EKCTCH3HUS;

MycKyTHO-MHXHOUTOpDHA  TEXHUKa  ,,3aIbpKaHe-
ormyckane* 3a m.biceps brachii, m.pronator quadratus
U m.pronator teres;

PurmMuvna crabwnmzanus — 3a MOAOOpsBaHE Ha
MYCKYyJIHATa CHJIa H KOHTPOJT;

JHuaronanHo-cnimpaiau mojaenu Ha KabaT — yBennuasa
Ce eJIACTUYHOTO CBHIIPOTHBIICHHE;

VYopaxHenus: Ha Ilunarec mMamuHu — yBeaudaBa ce
€JIACTHYHOTO CHIIPOTHUBIICHHE C TOMOIITA HA TIPY>KUHH;
ABTOCTpPEUMHT TEXHUKA - IUTH3TaHE Ha PHIETE 10 CTeHA
70 T0sIBaTa Ha MPHATEH OIBH B 00JacTTa HA CTaBaTa.
Moxe na ce cpueTac W C M3MOJ3BAHETO HAa ypeau
(Tomka, ponep u Ap.);

AKTUBHH yNpaXHEHHs 332 paMEHHa CTaBa, KUTKA H
PBCTH;

AXTHBHU yIpaKHEHHS cperry €JIACTUYHO
cenporuBinenue ot Thera-Band nentu u Thera-Band
Dnexcodap:

VYnpakHeHMsI B 3aTBOpPEHA KHHEMaTHYHA BEpUTa — TE3H
YIpaKHEHHS ce BKIFOYBAT KbM Kpas Ha Mepuoja, Mpu
nocturHat 0e300je3HeH (yHKUIMOHAleH obeM Ha
NBIDKEHHE W aJIeKBaTHA MYCKYJIHA CTaOMIU3alHs B
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JAKbTHUSL KOMIUIEKC. Moke gHa ce IpuiIoxar

YOpaXHEHHUST OT O0JIeKUYeHH MOAM(HUKAIINI HA OTOpa.

B Hauanoro 3aemMaHeTo Ha Omopa € CTaTUYHO H

IIOCTEIIEHHO ce KOMOMHMpa C  JBW)KEHUS -

npubIMkaBaHe W OTJAJieuaBaHEe OT IIBEACKa CTEHa,

JaTepaJHO HW3MECTBaHE U POTalMd Ha TpyIa,

3aJbp)KaHe Ha ONpeZAesICHa IMO3ULMSA OT OIIopa CPeLLy

CBIIPOTHUBIICHHE U JP.

e [loaBoAHA TMMHACTHKA - YIPAKHEHHS B OaceiiH.
Kpumepuu 3a npoepec:

- Hanuume na xoM¢oOpT NpH NMACHBHU M aKTHBHU
JBIDKEHUS B JIAKBTS;

- Hannume Ha agexBaTHa MyCKyJHA CTaOMIM3aLus;

- Hanuume Ha HOpMamHa akcecopHa IOJIBHKHOCT
MpH TIOCTUTHAT (yHKIWOHaNeH o0eM Ha
JBHKCHHUE.

®aza 11 (VII-XII cexmumna)
3aoauu na KT

v TlonobpsiBane Ha MYCKYJIHATa cuna u
M3IPHKINBOCTTA;

v' Tlocturane Ha IrbjieH 00eM Ha JIBHUKEHHUE;

v’ IIbJHO QYHKIMOHAIHO Bh3CTAHOBABAHE HA KPAHUKA.

Kpumepuu 3a npemunasane 6vs aza Il1:

v’ VBeamuen o0eM Ha  JABWKeHHE  (JIOCTUTHAT
dyaxkmmonanenr  OJl ¢ amekBaTHa — MYCKyJIHA
cTaOuim3anus);

v’ JIunca Ha GOIKa WM 9yBCTBUTEIHOCT.

B To3u meproa marueHTUTe MPOIbDKaBaT Ja W3ITHITHSIBAT

KOMILIEKC OT YIPAKHEHUS CAMOCTOSITEIIHO B JOMAIlIHA Cpesia U

20



MIepUOANYHO HA 3-TH W 6- TH Mecell UM C€ H3BBPIIBAT
KOHTPOJHA (yHKIIMOHATHN M3CJICIBAHUS.
Cpeocmea na KT 6ve haza lll:

e [IponbmkaBaHe Ha aKTUBHHUTE YIPAXKHEHMUS,

e [Iporpecupane Ha yIpaXHEHUsATa cpeury
CHIIPOTHUBIICHNE 33 BCHYKU MYCKYJIHH TPYIIM HAa TOPEH
KpalHUK;

e JICM Ha Kabart cperty mo-rojisiMo ChbIIPOTHBIICHUE;

e VYmpaxHeHHs B 3aTBOpPEHa KHHEMaTHYHA Bepura —
YOpaXHEHHUSITAa CE€ YCIOXKHSIBAT B CPaBHEHHE C
npenxonHara gasa.

[Ipunaranero Ha HAKOW CpPEICTBA Ha KMHE3UTEPAIHATA Ca
abCoNIOTHA KOHTpauHIUKAIMs [IpU Bh3cTaHoBsABaHeTo Ha JIC.
ToBa ca MacaxX, TOIUIMHHH MIPOLETypH, MACUBEH CTPEYHHT U
YOpaXHEHHs Cpelly MaKCHMallHO ChIpOTHBIEHHE. ToBa ce
IBJDKA Ha aHAaTOMHYHATA MO3UIMS Ha Opaxwanmca, KOHTO e
PasIoNioKeH BhpXY MpEJHATA CTaBHA Karcyina. BcenencTBue Ha
TpaBMara, TOM MOJAbpkKa MOBUIIEH MYCKYJEH TOHYC, KOWTO
MOXE Jia ce 3acWiId JONBIHHUTENIHO OT Topen30poeHHTE
cpencta Ha KT 1 ToBa a moBeze 10 cna3bM, a HO-KbCHO U JI0
KOHTPAaKTypa.

Memoouka 3a camocmoamenHo ynpaj3cHsaeane

I[lopanun ¢akra, dYe mnammeHTUTEe HU TpsAOBame Ja
MPOBEXKJAT KUHE3UTEpamnusl HIKOIKO WBTH JHEBHO W
HEBH3MOXXHOCTTAa BHHArd Ja paOOTAT WHAWUBUAYATHO C
KUHE3UTEPAaIeRT, paspaboTuxme KHHE3UTEPaIeBTHYHA
mporpama, KOSITO JIa MU3IMBIHSABAT CaMOCTOSTENTHO y noma. B
3aBUCUMOCT OT IMEpPHOJla Ha BBH3CTAHOBSIBAaHE, B KOUTO ca
MalUeHTHTE, TPENOPhUYBAXME pa3IMYHU yOpaxkHeHus. B
mmporpamMaTa 3a CaMOCTOSITETHA TPEHUPOBKA M3IOJI3BAXME
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CIICJIHATE CpEJCTBA: KpUOTEepamwus, JieYeHHe C MOJOXKCHUE,
ABTONIACHBHU YIPAKHEHUSI, AKTUBHOACUCTHPAHHU YIIPAKHEHUS,
AKTUBHU YNPAXHCHUS, ABTOCTPCUUHT, YIPAKHCHUS CPEILy
CBIIPOTHUBIICHHUE OT YPEJIHU, YIPAXKHEHUS CPEILy ChIPOTUBICHUE
B 3aTBOpPCHA KWHETUYHA BEPHra.

KeM MeToamkaTta 3a CaMOCTOSITENHO —YIpaXKHsIBaHE
BKITIOUMXME M akBarepamus. [lanueHture Osixa oOydeHH B
MPABUJIHO M3ITBIHSIBAHE HA YIPAXKHCHHS, KOUTO J1a IPABAT BbB
BogHa cpena. Crnopenm ['pamarmkoBa (2015) momBomHarta
(cyOakBayiHa) THMHACTHKa HMMa pEIulla MPEAUMCTBA B
KUHE3UTEpanusaTa Ipel yHpaKHEHUATa U3BbH BOJIHA Cpeaa
(I'pamatukoBa, 2015). OcHoBHH (aKTOpu YJIECHSBAIIN
malyeHTa ca MoJeMHaTa Cuia W IUTbTHOCTTAa Ha BOJATa,
MPOMEHSIIIH TErJIO0TO HA YBPEACHUS KPAaWHUK U Ha IISTIOTO TSIO.
C ympaxHeHusiTa B OacefiH ce mocTura peaylupaHe Ha
Oonkara, pelakcupaHe Ha MEKWTE ThKaHH, MMOJ00psBaHEe Ha
TpodpuKaTa ¥ KPHbBOOOPBIICHHETO, yBelUUaBaHe obOema Ha
JIBHKEHUE.

VYrpakHeHHss 32 CaMOCTOSTENHO  W3MBJIHCHHE  Ce
Ha3HAYaBaxa Ha MAIlMEHTHTE, CJIe]] KaTo OSXMe CUT'YPHH, Ye TH
U3M'bJIHABAT IIPABUIIHO.

C BcekHM MalMeHT ce paboTH WHAWBUAYAIHO, 3apaju
pas3nuKara B OCHOBHATA MATOJIOTHS, TOPAJIU KOSTO € JI0BENA 10
HEOOXOIUMOCTTA OT APTPOCKOINCKA NHTEPBEHIIUS Ha JIAKBTHATA
craBa. Cho0passiBaMe ce U ¢ (pakTopuTe, KOUTO BIUSAT HA X074
Ha JIeueOHUs IpoIieC KaTo O0JIKa, OTOK, CIIEIONEPATUBHO HIUBO
Ha O/I.

BbB (QyHKIMOHATHO OTHOIICHHE MAIMEHTHTE, JIEKyBaHU
aApTPOCKOIICKH, ca He3aBucuMu B cBouTe [EXX m oOukHOBEHO
ca B CBhCTOSHHE Jia C€ BBpPHAaT KbM pabdoTa M CIIOPTHHU
3aHUMaHUS B paMKuTe Ha 6 1o 12 cemMumum cien
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apTpockonusaTa Ha JakbTHHA Komiuieke (Kim, Shin, 2000;
Dodson et al., 2008; Green DP, 1993; Bruno et al., 2002;
Menth-Chiari et al., 2001; Ahmad, ElAttrache, 2009; Micheli et
al., 2001. 13. Wilk et al., 2003).

Brbrpeku ToBa, HAKOM aKTUBHU CIIOPTUCTH, JICKYBaHU 3a
JUCEKUPAI] OCTCOXOHJPUT, KOWTO THPAKTUKYBaT CIOPTOBE
CBBP3aHM C XBBpJISHE, WIM JACHHOCTH, CBBP3aHH C
HaTOBapBaHE, HE MOTAT Jla CE BbPHAT HA MPEIUIIIHOTO CH HUBO
ma axtusHOcT (Wilk et al., 2003; . Morrey, 1993; Baumgarten
etal., 1998).

Lenute 3a mocturane Ha o0eM Ha ABWKCHHE CICI
omepanusaTa ce  ONpeAeisIT B TONSAMa  CTEMeH  OT
untpaonepatuuusa OJI (Kim, Shin, 2000; Dodson et al., 2008.
6. Green, 1993; Bruno et al., 2002).

KomyHuKanusara Mexay KMHE3UTEPANeBTa U JieKaps € OT
peliaBamo  3HaYeHWe 3a  OBpP30TO M 0OE30IacHO
BB3CTaHOBABaHeTO Ha marpenTa (DiGiovannantonio, 2016).

V. PE3YJITATHU OT JIEUEHUETO HA
IMAIIMEHTUTE

IV.1. IPOMEHHA B CAMOOLIEHKATA 3A BOJIKA B
YBPEJEHUS TOPEH KPAMHUK CJE]
INPUJIOKEHA KUHE3SUTEPAIIUA

OcHOBeH TOKa3zaTeNl 3a CBCTOSHHETO Ha 3aCErHaTHs
KpallHUK € HaJIMYHeTo Ha OOJKOB CHMHAPOM B oOiacTra Ha
onepauusTa. [lopaan Ta3u NpuYMHA 3a LENIUTE HA HACTOSLIHS
JUCEpPTAIIOHEH TPYZ MPOYyYWXME CaMOOIeHKaTa Ha OoJyikara
ype3 Bu3yanHo-aHanorora ckaia (BAC).

Pe3ynrarute oT NpoBeeHOTO U3CIEABAHE TIOKA3BaT, 4e Ha
5-7-MU JIeH OT ONEepPaTHUBHOTO JICYEHHE CpeHaTa CTOHHOCT Ha
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cKaJlaTa 3a oIeHKa Ha 6onkara ¢ 4,42 (SD+1,311) ¢ MuanManaa
CTOWHOCT 2 ¥ MaKCHMaJTHa CTOWHOCT 6.

Tab6a. 3. Camoornenkara Ha OoJIKaTa Ha MMALMEHTUTE HA 5-7-MU
IIeH

IToka3aren Min Max Mean Std.
Dev
Busyaano- 2 6 442 1,311
aHAJIOroBa CKaJia

Ha ta6u1. 4 ce BMXIa, Y€ €IMH MECEII CJIe]l apTPOCKOIICKAaTa
WHTEPBEHIIUS CpeiHaTa olleHKa Ha Oonkara e 0,92 (SD+1,311)
¢ MUHUMaJHa cTtorHocT 0 1 MakcUMajHa CTOMHOCT 2.

Tabn. 4. Camoonenkara Ha Oojkara Ha MMAlMEHTUTE €IUH
Mecel] CJIe/l apTPOCKOIICKATa MHTEPBEHIIUS

IMoxa3zaTen Min Max | Mean Std.
Dev
Busyanno- 0 2 0,92 0,515
AHAJIOr0BA CKAJIa

Tosa mokasBa MOHM)KaBaHE Ha CaMOOIIEHKATa Ha HUBOTO
Ha u3nuTBaHa Oonka ¢ 3,50, KOETO HM3Pa3eHO B TPOIEHTHO
OTHOIIIEHHUE TIpeicTaBisIBa cbe 79,19% crpsimo 5-7-Mu AeH.

Ta6u. 5. CamoorneHka Ha OoJIKara Ha MAIUEHTUTE €0UH MECEL]
CJIeT apTPOCKOIICKAaTa HHTEPBEHITHS

Ipusnak 5-7-mu 1-Bu D" | %D™
p-value
JieH Mecell
Mean 4,42 0,92 3,50 | 79,19 | p<0,05
St. Dev (+SD) | 1311 | 0,515 - - -
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YcraHOBEHUTE pa3iuKd B cpeaHHTe cToiHOCTH Ha BAC
Ha TanuMeHTHTe Ha S5-7-MW JeH W Ha |-Bus Mecery ca
craructriyeckn 3HaunMu (p<0,05), Koero o3Ha4yaBa, 4e Ha
MBPBUST Mecell PUIOKEHHUAT METOJ Ha KHHE3UTeparusi BOJU
0 TONOOpsiBAHE Ha CHCTOSHUETO HA MAlUEHTHTE I10
OTHOIIICHUE HA CTETICHTA HAa M3MUTBaHa 00JIKa.

Tpu Mecema cnem apTpOCKONICKAaTa WHTEPBEHIUS Ce
yCTAaHOBSIBA CpPEeJHO HUBO Ha OlCHKa Ha Oonkara oT 0,25
(SD=0,452) ¢ MuanMaiHa cToiHOCT 0 1 MAaKCHMalTHA CTOHHOCT
1. TpuMa manUeHTH W3MUTBAT Jieka OOJIKa B TO3U IIEPHOI.
HuBoTo ma wmsnurBana Oonka ce e moHmwkmwia ¢ 4,17 umm
penykuus ¢ 94,34 %.

Tabn. 6. CamoornieHka Ha OoJKaTa Ha MAIMEHTUTE TPU Mecena
Cclie]l apTPOCKOIICKAaTa MHTEPBEHIUS

Ipusnak 5-7-Mu | 3-Tm D" | %D™
p-value
JeH Mecel|
Mean 4,42 0,25 4,17 | 94,34 | p<0,05
St. Dev (xSD) 1,311 0,452 - - -

Pasnukara B cpegaute croitHocT Ha BAC Ha 5-7-Mu neH
Y TPU Mecella Clief] omleparusaTa ca CTaATUCTHYECKH 3HAYUMU
(p<0,05), xoeTo o03HaUaBa, Ye HA TPETHSI MECEIl IPOIbIIXKaBa aa
Ce YCTaHOBSBa IIOBJIMSBAHE Ha YCEIIaHETO 3a OOJKa Ha
MalMeHTUTe, BKIIOYEHH B  HACTOANIOTO  IPOYYBAHE,
M3pa3sgBaIio ce B MOHIKABaHE Ha CTETIEHTa Ha OoJKara clen
XUPYpPruyHaTa UHTEPBECHIIUS.

Pesyntatute ot BAC B kpast Ha mIECTUS MECEI] MOKa3BaT
CpeHa CTOWHOCT Ha CaMOOIICHKATa Ha M3MUTBaHATa 0OJKa OT
0,17 (SD+0,389) ¢ mMuauManHa croitHOcT 0 W MaKcHMallHa
croiHocT 1. Camo ABaMa marMeHTH U3nuTBar jgeka oomuka B JIC.
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Crorinoctute Ha BAC ca ce moHmwxkuin ¢ 4,25 wim
penykuus ¢ 96,15 %.

Taba. 7. CamoolrieHka Ha 0OJIKa HA MAIMEHTUTE IIIECT MECEIA
CJIe]T apTPOCKOIICKATa HHTCPBEHITHS

IMpusnak 5-7-Mu 6-TH D* %D™
p-value
eH Mecell
Mean 442 0,17 425 | 96,15 p<0,05
St. Dev (+SD) | 1,311 | 0389 | - B -

PasnukuTre B cpegHUTE CTOMHOCTH Ha CaMOOLICHKAaTa Ha
OoJIKaTa Ha NAIMEHTWUTE Ha S5-7-MU OeH U 6 Mecela cien

apTPOCKOIICKATa OIepaLHst

(p<0,05).

ca CTaTHCTHYCCKH

S3HAa4YNMHU

1IV.2. PE3YJITATHU OT BIVIOMETPUSATA HA
VBPEJIEHUSI TOPEH KPATHUK

1IV.2.1. MIPOMEHU BbB ®JEKCHUSATA HA
VBPEJIEHU S TOPEH KPAWHUK HA TAIITUEHTUTE

CJIEA KUHE3UTEPAIIUSA

CroiiHocTn Ha (IeKcUsITA HA 5-7-MU IeH

CoOpanute gaHHM 1oKa3Bar (Tabi. 8), ye Ha 5-7-mu jeH

MPY U3CIICBAHETO HA MAI[MEHTUTE CE YCTAHOBSBA (JICKCUS HA
YBpEICHHsI TOPEH KpaitHuK ¢ pazmax oT 90° mo 110° - cpenna
crortnoct 103,00° (SD£7,045).

Tabn. 8. CbcrosiHue Ha QuiekcusTa Ha 5-7-MU JeH

I'pagycn | AdcomorHa | OTHocuTeana | KymyiaaTuBeH
4ecToTa 4ecToTa MPOLEHT
90 2 16,67% 16,67%
100 2 16,67% 33,33%
102 1 8,33% 41,67%
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105 2 16,67% 58,33%
106 1 8,33% 66,67%
108 1 8,33% 75,00%
110 3 25,00% 83,33%

Ananmu3bT Ha chOpanuTe AaHHM TokasBa, ue 100,00%
(n=12) oT wW3clemBaHWTE TAIIUCHTH IPOSIBABAT IACHHUIIUT HA
(bnekcusaTa Ha 5-7-MU JieH.

PasmaxbT Ha pesynratute Ha (UieKcHsATa Ha YBpEACHUS
rOpeH KpallHUK Ha 1-Bus Mecel cien apTpockonusiTa € ot 108°
no 145°. lepuumur B obema Ha Quekcus UMa TpH Ya OT
narmerture (75,00%, n=9), a npu octananara Y4 - mo-romsamMa
wiu paBHa Ha 140° (25,00%, n=3).

I[Ipomenu BLB duiekcusita oT 5-7-Mu aeH 10 1-Bus Meceln
cJie[l apTPOCKOINCKATA HHTEPBEHIUA

Cpennara ctoifHOCT Ha Quekcus Ha 5-7-mu aeH e 103,00°
(SD+7,045), ana 1-Bus e 128,58° (SD=11,836). [IpomsinaTta Ha
(hrekcusTa Ha ITBPBUS MECEIl B CPABHEHHE ChC S5-7-MU JIEH € C
25,58°, KOETO u3pa3eH0 B MPOLEHTHO OTHOILIEHUE JaBa
TIOBHUIIIaBaHE Ha MoKasarens ¢ 25,58%. Paznukara B cpegHuTe
CTOWHOCTH Ha ()JIEKCHATA HA IIBPBHS MECEI] € CTAaTUCTUYCCKU
3HauYMMa OpU HUBO Ha 3HauuMocT P<0,05, koeTro o3HavaBa, ye
MaMEHTUTE TTOKa3BaT BUCOKA CTEIICH Ha Bh3CTAHOBSIBAHE CIIE
Mpujiarane Ha pa3pa0OTeHHss OT HAaC KWHE3WTepaneBTHYEH
METO/I.

Tabmn. 9. Ouenka Ha duiekcusita Ha 1-BUS Mecell

Mpusnak 5-7-mu 1-Bu D* %D"
p-value
ieH Mecell
Mean 103,00 128,58 25,58 | 24,84 | p<0,05
St Dev (+SD) | 7,045 | 11,836 i B h
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B xpas 3-tus mecer cien omnepaThBHATa WHTEPBEHIIHS
pe3ynTaTHTe OT JUAarHOCTWKara ToKa3BaT (pruekcust Ha
YBpEJCHUI TOPEH KpallHUK ¢ pa3max oT 120° go 145°. ledummr
B O/l Ha daekcus uMa mpu detupuMa (n=4) oT HaIUeHTHUTE
(33,33%). ITpu 8 ot uscneaBanute auia (66,67%) Gaekcusra e
Mo-rojisiMa Uiy paBHa Ha 140°,

IIpoMenu BbB (pjiekcHATA OT 5-7-MHU AeH 10 3-THS MeceIl

Cpennara croifHOCT Ha duiekcus Ha 3-Tust mecert e 137,33°
(SD4+8,250), xoeTto B cpaBHEHHE ChC C 5-7-MH JIeH MOKa3Ba
npomsiHa ot 34,33°.

Tabn. 10. Onenka Ha (hiexcusTa Ha 3-THS Mecell

Ipusnak 5-7-mu 3-Tn D" %D"
p-value
JeH Mecell
Mean 103,00 137,33 34,33 | 33,33 | p<0,05
St. Dev (+SD) | 7,045 8,250 : ; -

Ha 6-tmsi wmecerr ciem  apTPOCKOIICKOTO —JIEUCHHUE
CTOHHOCTHTE Ha (UIEKCUsl Ha yBpPEACHUS TOPEH KpailHHUK ca ¢
pasmax ot 120° mo 145°. YcraHoBeH e neduut Ha (hiekcusTa
mipu 33,33% (n=4) oT manueHTuUTe.

IIpoMeHu BbB (pjieKCcHATA OT 5-7-MHU 1eH A0 6-Tus MeceIx

CpenHara CTOMHOCT Ha (uIeKcHsITa Ha O-THs Mecell Ha
yBpeaeHus ropeH kpaitauk e 138,17° (SD+7,346). Toma
MoKa3Ba mpomsHa oT 35,17° B cpaBeHuUe ChC 5-7-MH JieH, KOETO
e momoOpsBane Ha Tmokazarens ¢ 35,17%. Paznmmkara B
CpeAHNTE CTOMHOCTHU Ha (pieKcuaTa MEXIy 5-7-Mu JeH U 6-THs
Mecel] € CTAaTUCTUYECKH 3HaYNMa.

28




Tabm. 11. Onenka Ha (iiekcusTa Ha 6-Ths Mecel]

Ipusnax 5-7-mu 6-Tn D" %D"
p-value
ieH Mecel
Mean 103,00 138,17 35,17 | 34,15 | p<0,05
St. Dev (+SD) | 7,045 7,346 3 3 -

YcTaHOBH Ce CTAaTUCTHYECKH 3HA4YMMa pas3iiika B
CPEeIHUTE CTOWHOCTH Ha (prekcusTa, U3MepeHa Ha 1-BU Mecel]
(M=137,33, SD+11,836) u Ha 3-tma wmecenn (M=137,33,
SD+8,250) (p=0,012). PaznukaTa B cpefHUTE CTOWHOCTH Ha 3-
s u 6-tust mecer; (M=138,17, SD+7,346) ¢ cTaTUCTHYECKU
HezHaunma (p=0,317).

160.00
137.33 138.17
< 140.00 128.58
(8]
g 12000 10300
8 100.00
| =
£ 80.00
xR
S 60.00
(8]
X
v 40.00
=
€ 20.00
0.00

5-7-mn geH  1-u mecey, 3-TM mecel, 6-Tv mecel,

I'paduxa 3. lunamuka Ha daekcusaTa Ha 5-7-Mu JeH, 3-TUs
Mecel U 6-Tus Mecell

1V.2.2. TIPOMEHU B EKCTEH3USTA HA
YBPEJEHWSI TOPEH KPAMHUK HA TAITUEHTUTE
CJIEJl KHHE3UTEPAIIUS
CTOHHOCTH HA €KCTEH3UsITA HA 5-7-MH JeH
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JlaHHWTE OT HanpaBeHUTE U3MEPBaHM TIOKa3Bart, ye Ha S5-
7-MU JIeH OT ONEepaTUBHOTO JIeYeHHWE Ha TAIMeHTHUTE Ce
YCTaHOBsIBA NE(UIIUT B EKCTEH3UATA HA YBPEACHUS TOpPEH
KpalHHK ¢ pa3max ot 5° 1o 44°.

Tab6a. 12. CrecTosiHME HA EKCTEH3USTA HA 5-7-MH J€H

I'panycn | AdcomotHa | OTHocuTenHa | KymysaTnsen
4ecToTa 4ecToTa NPOLEHT
5 2 16,67% 16,67%
10 1 8,33% 25,00%
15 1 8,33% 33,33%
18 1 8,33% 41,67%
20 1 8,33% 50,00%
23 1 8,33% 58,33%
25 2 16,67% 75,00%
28 1 8,33% 83,33%
32 1 8,33% 91,67%
44 1 8,33% 100,00

Anamm3bT Ha chOpanuTe AaHHW TokasBa, de 100,00%
(n=12) or wu3cieqBaHMTE MAIMEHTH MPOsBABAT AchUIMT Ha
E€KCTEH3MsITa Ha 5-7-MH J€eH.

Enun Mecenr cnien XupypruyHata HHTEPBEHIINS OTpaHIueH
O/l na excre3nust uMart ¥ ot narerTure (75,00%, n=9), a npu
ocraHanara Y excrensusata e 0° (25,00%, n=3). PasmaxbT Ha
CTOMHOCTUTE Ha eKCTeH3usATa Ha omepupanata JIC e ot 0° mo
30° nedurur.

IIpoMeHU B eKCTEH3USITA OT 5-7 AeH A0 1-Bus Mecel|

CpeaHara CTOMHOCT Ha Ae(DUIMTA HA SKCTEH3UATA Ha 5-7-
mu geH e 20,83° (SD+11,336), a Ha 1-us mecery - 9,08°
(SD%9,482), T.e. O]l Ha eKCTeH3Ws Ha IBPBUS MeECEIl B
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CpaBHEHHE ChC 5-7-MH IIeH ce € moxoopwt ¢ 11,75°. Pasnukara
B CPEJHHTE CTOWHOCTH Ha CKCTEH3WATA HA ITBPBHS Mecell €
CTaTHCTUYECKH 3HaYMMa MPYU HUBO Ha 3HaunmMmocT P<0,05.
Tab6m. 13. Onenka Ha eKCTEH3UATA Ha 1-BUS Mecell

Mpusnak 5-7-mu 1-Bu D" %D"
p-value
JeH Mecel|
Mean 20,83 9,08 11,75 | 56,41 p<0,05
St. Dev (xSD) 11,336 9,482 - - -

JlaHHHTE OT BIVIOMETpHSATA MOKAa3BaT, Y€ Ha 3-THs Mecel]
CJIeJl apTPOCKOIICKaTa ONepalys ce yCTaHOBSBAT CTOMHOCTH Ha
€KCTEH3USTa Ha YBPEJCHUS FOpeH KpailHuk ¢ pa3max ot 0° 1o
12° pedpunut. Ilpu 66,67% (n=8) OT BCHYKH TMAIUCHTH,
BKJIIOYEHM B NPOYYBAHETO HH, CKCTCH3WATA € NOCTHrHajaa
HOpMatHH cToiHOCTH OT 0°. ledumur ot 5° e m3mMepeH mpu
8,33% (n=1), npu nBama (16,67%) ot naruentute - 10°, a mpu
enuH (8,33%) - 12°.

IIpoMeHHU B eKCTEH3USITA OT 5-7-MH J€H 10 3-TUA Mecel]

Tpu Mecena cie apTPOCKOIICKATa HHTEPBEHIIHS CpeaHATa
croiiHoCT Ha Aeduimra Ha excrensus e 3,08° (SD=4,814),
KOETO B CpaBEHHE CBhC C 5-7-MH JICH TIOKa3Ba IPOMSIHA OT
17,75°.

Taobm. 14. OreHka Ha eKCTEH3UITA HA 3-THUS MeCel]

Ipusnak 5-7-mu 3-Tn D" %D"*
p-value
eH Mecelr
Mean 20,83 3,08 17,75 | 85,21 p<0,05
St.Dev (+SD) | 11,336 | 4814 : - -

Ha 6-tus Mecem ciiel apTPOCKOICKOTO JICUCHHE €

yCTaHOBEHA €KCTEH3M CbC CTOMHOCT 0° pu 2/3 OT ManueHTHTe
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(66,67%, n=8), mpu enuH manueHT nma aedumut B O/ ot 5°
(8,33%, n=1), a mpu 1/4 - 10° (25,00%, n=3).

IIpoMeHHU B eKCTEH3USITA OT 5-7-MH JIeH 10 6-Tusi Mecenl
CpennaTta CTOMHOCT Ha €KCTEH3MsTa Ha O-THS Mecell Ha
yBpeneHus ropeH kKpaiauk e 2,92° (SD+4,502) ¢ MmuHNMAanHa
croriHocT 0° M MakcuManHa 10° meduuuT, KOETO B CpaBEHUE
ChC 5-7-Mu AeH moka3Ba mpomsHa oT 17,91°. Pasmukara B
CPEeIHUTE CTOWHOCTH Ha eKCTEH3HTAa MEXIYy 5-7-MHU JIeH U 6-
THU MEC€1l € CTaTUCTHYCCKU 3Ha4YMNMa.

Tab6ma. 15. OneHka Ha eKCTEH3HUATA HA 6-THSI MECEL]

Ipusnak 5-7-mMm 6-TH D* %D"
p-value
aeH Mecell
Mean 20,83 2,92 17,91 85,98 p<0,05
St. Dev (2SD) 11,336 4,502 - - -
VCTaHOBUM Ce CTaTMCTHYECKH 3HAYMMa pasiika B

CpPEeTHUTE CTOMHOCTH Ha €KCTCH3UATA, N3MEPEHA Ha 1-BU MeceIr
(M=9,08, SD+9,482) u cpeqHara CTOWHOCT Ha ITOKA3aTeNs Ha
3-tust mecenr (M=3,08, SD+4,814) (p=0,007), a pa3nukara B
CPEeIHUTE CTOMHOCTH Ha 3-THS MECeIl W CpeIHaTa CTOWHOCT
cien 6-MecedeH nocroneparuBeH nepuos (M=2,92, SD+4,502)
e cratuctruecku HesHaunma (p=0,317).
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I'paduka 4. JluHaMuKka Ha €KCTCH3MUATA Ha 5-7-Mu JeH, 1-Bus

Mecell, 3-THs Mecell U 6-THS Mecell

1V.2.3. MTIPOMEHMU B CYIIUHALIUSATA HA
VBPEJIEHU S TOPEH KPAHUK HA TAIITMEHTUTE

CJIEJ KUHE3UTEPAIIUA

CToifHOCTH Ha CyNMHALMSATA HA 5-7-MM AeH

I/IBMepBaHI/IHTa Ha oOema Ha ABWXXCHUC IIOKa3BaT, Y€ IIpU

W3CIIC/IBAHETO HA TAIMEHTUTE Ha 5-7-MH JI€H CE€ yCTAHOBSIBA

CyNMHALIMS HA YBPEACHUSI TOPEH KPallHUK C pa3Max oT 75° 1o

86°.
Tab6n. 16. CecrosiHUE Ha CyITUHANIAATA HA 5-7-MH JIeH
I'panycu | AdcomorHa | OTHocuTenna | KymynaTusen
4ecToTa 4ecToTa MPOLEHT

75 1 8,33% 8,33%
80 4 33,33% 41,67%
84 2 16,67% 58,33%
85 4 33,33% 91,67%
86 1 8,33% 100,00%
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AHanu3bT Ha CHOpaHNTE TaHHH TOKa3Ba, 9e 58,33% (n=7)
OT H3CIE/BaHUTE JeGuuuT  Ha

CynuHanuATa B CpaBHCHUEC C HEC3aCCrHaTUA KpaﬁHHK Ha 5-7-Mu

NallMeHTH TPOSBSABAT
JIeH.

PasMaxbT Ha pe3ynTaruTe Ha CyNHHALMTA HA YBPEACHUS
rOpeH KpailHUK Ha 1-BUs Mecel] OT OIepaTUBHOTO JIEYEHHE € OT
85° mo 90°. JlananTe noka3sart, uye Bcnuku naruerTw (100,00%,
n=12), BKJIIOYEHN B IPOYUBAHETO HH, ca C Bb3cTaHoBeH O/ Ha
CYNMHUHALUS €1H MeceL clie]l apTPOCKOIICKOTO JICUEHHE.

I[IpomeHu B cynuHAIMSATA OT 5-7-Mu JeH 10 1-BusA Mecel]

CpenHata CTOWHOCT Ha CyNHHAIMATA HA 5-7-MH JICH €
82,42° (SD+3,343), a ma 1-Bus mecen - 86,50° (SD+1,977).
[IpoMsiHaTa Ha CynMHANWATA HAa THPBUS MeECEI] B CPaBHEHHE
cbe 5-7-mu zieH e ¢ 4,08°. Pasnukara B cpeqHUTE CTOWHOCTH Ha
CYTIMHAIMATA Ha ITBPBUS MECEIl € CTATUCTUYECKU 3HAUUMa TPH
HHMBO Ha 3HauuMocT P<0,05, xoeTo o3HauaBa, 4e MAIMCHTHTE
MOKa3BaT BUCOKA CTEIICH HA BH3CTAHOBSABAHE CJIC] MpHJIAraHe
Ha CHeNHaIu3upaHus

KHHE3UTCPAIICBTUYCH METOA  IIO

OTHOLIEHHUE Ha CYIIMHALMATA HA YBPEJEHUS TOPEH KPAWHHUK.

Tabn. 17. Onenka Ha CynuHAIMATA Ha 1-BUS Mecell

Ipusnak 5-7-mu 1-Bu D" %D"
p-value
JieH Mecell
Mean 82,42 86,50 4,08 4,95 p<0,05
St. Dev (SD) 3,343 1,977 - - -

B Kpasd 3-Tus MEcCel cliea OIlepaTUBHATA HWHTCPBCHIIUA

PEIYATATUTE OT AWArHOCTHUKATa II0OKa3BaT CyIHWHAIUA Ha

yBpEAEHUsI TOPEeH KpalHUK ¢ pa3Max oT 85° o 90°.
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IIpomeHu B cynuHALIMATA OT 5-7-MH JIeH A0 3-THs Mecell

CpenHata CTOMHOCT Ha CyNMHANMATA HA 3-THUS MEcCeIl €
86,58° (SD=1,929), xoeTo B CpaBHEHHE C 5-7-MH JI€H [TOKa3Ba
npoMsiHa ot 4,16°. Pa3nukara B CpemHUTE CTOMHOCTH Ha
CyNIMHAIMATA MEXAYy S-7-MH JeH © 3-THd Mecell €
CTaTUCTUYECKU 3HAaUYMMa MpU HUBO Ha 3HauumocT P<0,05.

Tab6mn. 18. Ouenka Ha CynmUHALUATA Ha 3-THs MEcell

Ipusnak 5-7-mu 3-n D* %D”
p-value
JeH Mecell
Mean 82,42 86,58 2,16 5,04 p<0,05
St Dev (+SD) | 3,343 1,929 § - -

CnOpaHuTe JaHHU Ha O-THS Mecell ca WJICHTHYHHU C
JMaHHWTE, ChOpaHW Ha 3-THUS Mecell, T.6 He CE YCTaHOBSBa
MpoMsiHA Ha CHCTOSHHUETO Ha TAIUECHTUTEC B Kpas Ha O-TH
Mecel] [T0 OTHOIIIEHHe Ha 00eMa Ha Bb3CTaHOBEHATA CYITHHAIUS
CJIeN TpujlaraHe Ha €KCIEPUMEHTATHUS KUHE3UTEPaeBTUICH
METO/I.

IIpoMeHU B cynUMHALIMATA OT 5-7-MHU eH A0 6-Tus MeceIl|

[IpomenunTe B cynuHanusATa Ha YBPEACHUS TOPEH KpaHUK
Ha MAUEeHTHTE, BKIIOYEHHU B IPOYYBAHETO HU, Ca UIACHTHYHH C
MIPOMEHUTE, YCTAHOBEHW Ha TPETHS Mecell OT OlLleHKaTa Ha
CBCTOSIHUETO.

Tabn. 19. Onenka Ha cynuHaIUSITa HA 6-THS Mecel]

Mpusnak 5-7-mu 6-TH D* %D"
p-value
ieH Mecell
Mean 82,42 86,58 2,16 5,04 p<0,05
St. Dev (+SD) | 3,343 1,929 - - -
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He ce ycraHOBM ce CTaTUCTUYECKH 3HAYMMA PA3lUKa B
Cpe/IHATE CTOWHOCTH Ha CYNHHAIUITA, M3MEpPEeHa Ha |-BU
mecery (M=86,50, SD+1,977) u cpeanara CTOWHOCT Ha
mokazaresns Ha 3-tus mecer] (M=86,58, SD+4,814) (p=0,317), a
pasnukara B CpEHUTE CTOMHOCTH Ha 3-THS MeCell U cpeaHara
ctoHocT Ha 6-tus  wmecenr (M=86,58, SD+1,929) e
cratucTrdeckd HezHaunma (p=1,00).

88.00
87.00 86.50 86.58 86.58

86.00
85.00
84.00
83.00 82.42
82.00
81.00
80.00
79.00

5-7-mu peH  1-su mecey, 3-TM mecey, 6-TM mecel,

CynuHauums (B rpagycum)

I'paduka 5. [luHamuKa Ha CylTUHALIMATA HA 5-7-MU JieH, 1-Bus
Mecell, 3-THsI Mecell U 6-THs Mecel]

1IV.2.4. IPOMEHHU B ITIPOHAIIUSITA HA YBPEJAEHU S
I'OPEH KPAMHUK HA IMAIIMEHTUTE CJIE]]
KUHE3UTEPAIIUS
CToifHOCTH Ha MPOHALMSTA HA 5-7-MH JeH

Ha 5-7-Mu mieH OT apTpOCKOIICKaTa ornepanus JaHHUTE OT
BIIIOMETPUSTA TIOKa3BaT, 4e O00eMbT Ha JBW)KCHHE Ha
MPOHALMSITA HAa YBPEAEHUS TOPEH KpalHUK € ¢ pa3max oT 70°
1o 80°.
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AHamu3bT Ha CHLOpaHWTE IaHHW TOKazBa, 4e 83,33%
(n=10) oT wW3clemBaHHUTE MAITUCHTH IPOSIBABAT ACHHUIIUT HA
npoHauusTa 10 75° Ha 5-7-Mu JeH.

Ha 1-Bus Mecel OT oepaTUBHOTO JICUEHHUE CE YCTAHOBSIBA
MPOHAIUS Ha YBPEICHUS TOPEH KpalHWK C pa3Max oT 75° 1o
85°.

IIpoMeHu B mpoHAIUATA OT 5-7-MH AeH A0 1-Busi Mecel|

CpenHata CTOWHOCT Ha TpOHANMATA Ha 5-7-MU JeH €
74,08° (SD+3,147), a Ha 1-BUS Mecell ycTaHOBEHaTa CpeIaHA
cTtoHocT Ha mnpoHammara e 80,17° (SD+3,010). OJ] na
MPOHALIMS Ha MTBPBHS MECEIl B CPABHEHHE ChC 5-7-MU JICH ce €
nonobpun ¢ 6,09°. Pasnukata B CpeAHUTE CTOWHOCTH Ha
MIPOHALMATA HAa IIBPBUS MECEL] € CTATUCTUYECKH 3HAYMMa PH
HUBO Ha 3HauuMmocT P<0,05.

Ta6m. 20. Ornenka Ha mpoHANMATA Ha 1-BUS Mecell

Ipusnak 5-7-mu 1-Bu D" %D"
p-value
JIeH Mecel
Mean 74,08 80,17 6,09 8,22 p<0,05
St. Dev (+SD) | 3,147 3,010 - - -

JlaHHHTE OT BITIOMETPUSTA MOKA3BaT, Y€ Ha 3-THS Mecel
CIIe]l apTPOCKOIICKaTa OIepalus ce yCTAaHOBSBAT CTOMHOCTH Ha
MIPOHAIMATA Ha YBPEACHNS TOPEH KpalHUK ¢ pa3max oT 80° 1o
90°.

IIpomenu B mpoHAusiTa OT 5-7-MH AeH 10 3-TUs Mecel]

Ha 3-tus wmecen crnen apTpocnckata HHTEPBEHLUS
CpemHaTa CTOHHOCT Ha poHanusaTa € 85,42° (SD+4,500). Toga,
B CpaBeHHE ChC C 5-7-MU JEH, moka3Ba mpomsiHa oT 11,34°
rpamyca, KOETO O3Ha4aBa, 4e IMOKA3aTelsAT ce € TMOJ00pHi C
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15,31%. Pasnmukara B cpemHWTE CTOMHOCTH Ha TPOHALMATA

MEXIy 5-7-MU JieH 1 3-THsl MECeIl € CTATUCTUIECKH 3HAUNMA.

Tab6m. 21. Otenka Ha MpOHANUATA HA 3-THS MeCeIl

Mpusnak 5-7-mu 3-n D” %D”
p-value
eH Mecell
Mean 74,08 85,42 11,34 15,31 p<0,05
St. Dev (+SD) | 3,147 4,500 i - -

CnOpaHuTe naHHM Ha O-THS MeCEI[ OT OIEPaTUBHOTO
JIeYeHNE ca MICHTUYHHU ChC TAHHUTE, ChOpaHu Ha 3-THs Mecell,
T.€. HE C€ YCTAHOBSIBA IMPOMSIHA Ha CHCTOSSHUETO Ha MAIUCHTUTE
B Kpad Ha O-THS Mecell 10 OTHOIIeHHEe Ha oOema Ha
BB3CTAHOBEHATA MIPOHAIMS CJIe] MpHaraaHe Ha MPHIOKEHUS
KUHE3UTEPaArieBTUICH METO/I.

I[IpomeHu B IpoHAIUsITA OT 5-7-MH J€H 10 6-TUsA Mecel]

IIpomenuTe B mpoHanuATa Ha YBPEACHMS FOPEH KpailHUK
HAa MMalUEHTHUTE, BKIIOYEHU B IPOYYBAHETO HU, Ca UACHTUYHH C
[IPOMEHUTE YCTAHOBEHW HA TPETHS MecCell OT OLICHKaTa Ha
CBhCTOSIHUETO.

Tabmn. 22. OneHka Ha TpOHAIHSITA Ha 6-THS Mecel]

Ipusnak 5-7-mu 6-Tn D" %D"
p-value
Jien Mecell
Mean 74,08 85,42 11,34 | 1531 | p<0,05
St. Dev (+SD) | 3,147 4,500 3 } 3
VCTaHOBM Ce CTaTMCTMYECKH 3HAuMMa pasiuka B

CPeIHUTE CTOWHOCTH Ha MIPOHAIMATA, H3MEpPEHa Ha 5-7-MU JIeH
(M=74,08, SD=3,147) u cpeHaTa CTOMHOCT Ha MOKa3aTels Ha
6-tust mecenr (M=85,42, SD+4,500) (p=0,021), a paznukara B
CpPEIHUTE CTOMHOCTU Ha 3-THUS MECEll U CpeAHaTa CTOMHOCT Ha
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6-tuss cnenomepatuBeH Mecerr (M=85,42, SD+3,040) e
craructuieckn HesHaunma (p=1,00).

88.00 85.42 85.42
86.00 : :

T 84.00
& 82.00 80.17
2 80.00
(-]
< 78.00
s
3 76.00 74.08
£ 74.00
£ 72.00
70.00
68.00

5-7-mm geH  1-su mecey, 3-TM mecey,  6-TM mecel

I'paduka 6. lmHaMyka Ha IpoHAIMATA HA 5-7-MU AeH, |-Bus
Mecel], 3-Tus Mecell U 6-THs Mecell

IV.3. PE3YJTATH OT CAHTUMETPHUSA

OTOKBT € emuH OT BOJEIIUTe NaTopakTOpu 3a
OrpaHHYeHaTa MOABIKHOCT B 3acerHaTws Kpaitauk. C ornes Ha
MPENU3HOTO W3CJIE/IBAHE HA TNPOMEHHWTE B OOMKOIKUTE Ha
MUIITHATIATA, TPEIAMUIIHALIATA W JAKBTSI, HUE TPOBEIOXME
YCTUPHU U3CJICABAHNA HA MAIUCHTUTEC! 5'7-MI/I CJICOOIICPATUBCH
JCH, B Kpasd Ha IbpBUA MECCII, B Kpasd Ha TPETUA MECCI U B Kpast
Ha TIECTUS Mecel CcJell apTPOCKOICKaTa WHTEPBEHIINS.
HauvanHuTe pesynraTd OT WU3CIIEABAHETO HAa MUIIHHIIATA
MMOKAa3BaT HAIMYMETO Ha OTOK, KOWTO ce pe3opoupa 10 Kpas Ha
IBPBU TIOCTONIEpATHBEH Mecell. Pasnmukara Mexay 37paB U
yBpeaeH 'K na 5-7-mu fneH cie1 apTpOCKOTICKAaTa HHTSPBEHITUS
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e 0,92 cM., KaTo cpeaHUTE OOMKOJIKH ca ChOTBETHO 34,83 cM. |
35,75 cm.

Tabn. 23. Pesynraté OT caHTUMETpHS TPE3 MUIIHHUIATA HA
yBpEeACHUsI KpalHUK WIECT Mecela Ccliel apTPOCKOICKaTa

WHTEPBEHUUS
IMpusnakx 5-7-mu neH 1-Bu 3-tu 6-TH D* p-
Mecell Mecell Mecel value
3npaB | YBpeneH | YBpeneHn | YBpeaeH | YBpeaeH
Mean 34,83 35,75 34,83 34,83 34,83 | 0,92 | p>0,05
St. Dev | 5,937 6,077 5,937 5,937 5,937 -
(SD=)
*3menenue cpeoHama CMOUHOCM HA NOKA3AMENs CHPAMO
NnpexoOHUss MOMEHM HA OYEHKA HA Y8pPeOeHUs KPAHUK
Pesynratute OT mnpoBeneHaTa CaHTUMETPHUS IIpe3
JJAKbTHATa CTaBa Ha 3[PaBUs M YBPEACHUS KPalHUK mpe3 5-7-
MU JIeH TIOKa3Ba cpeqHa OOMKOJIKa Ha 3ApaBHs KpailHHK OT
29,04 (SD+4,454) cMm., a Ha yBpeleHHs KpalHHK H3MEpeHATa
oOuKoJKka npe3 takbTHaTa cTapa € 30,50 (SD%4,426) cm. (Taour.
24). YcraHoBeHaTa CpefHa pa3lUKa B OOHMKOJIKaTra mpe3
JaKbTHATa CTaBa Ha yBpPEeACH-3/[paB KpalHUK € 1,46 cM.
Tabmn. 24. Pesyaratu OT caHTUMETPHs MIpe3 JaKbTHATA CTaBa Ha
YBpEIAEHUsI KpallHUK CIIe]] apTPOCKOIICKAaTa MHTEPBEHIIHS
IIpuznak 5-7-MH JeH 1-Bu 3-TH 6-Tn D* p-
Mecel Mecelr Mecelr value
3apaB | YBpeaeH | YBpelneH | YBpeneH | YBpeaeH
Mean 29,04 30,50 29,04 29,04 29,04 | 1,46 | p>0,05

St.  Dev | 4,454 4,426 4,454 4,454 4,454 -

(SD%)

*Usmenenue cpedHama CMOUHOCH HA NOKA3AMENs CHPAMO
NpexoOHUss MOMEHM HA OYEHKA HA Y8peOeHUs KPAtHUK
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AHamM3bT Ha CPETHOAPUTMETHIHHUTE CTOHHOCTH (TaOIl.
24) nokasBa peaylupaHe Ha OTOKa JIO Kpasi Ha ITbPBHS Mecell.

B Tabnmma 25 ca pasriienanu pe3ynTaTiTe OT IpOBeAeHaTa
CaHTHMETpPHS Ha OOMKOJIKATa HA MPESIMUIITHUTIATA.

Tabn. 25. Pesynratu OT caHTUMETpHS HA MPEIMHUIITHULIATA HA
YBpEACHUS KpalHUK LIECT Mecela Clel apTPOCKOICKaTa

WHTEPBEHLIUSA
IIpusnak 5-7-Mu 1eH 1-Bu 3-TH 6-Tu D* p-
Mecell Mecel| Mecel| value
3apaB | YBpeaeH | YBpelneH | YBpeneH | YBpeaeH
Mean 30,46 31,40 30,42 30,42 30,42 0,94 | p>0,05

St.  Dev | 4,961 4,744 5,035 5,035 5,035 -

(SD4)

*UsmeneHue cpedHama CMOUHOCH HA NOKA3AMENs CHPAMO
NpexooHUss MOMEHM HA OYEHKA HA Y8peOdeHUs: KPAUHUK

AHanmu3bT HaA  pe3ydTaTHTE OT OOWKOJKHUTE Ha
MPEeIMUIIHALATA B HAYaJIOTO IIOKa3BaT, Y€ OOMKOJKHTE Ha
3acerHaTvs KpalHHUK ca MO-TOJIEMH OT TE€3HM Ha He3acerHaTusl.
Paznukara mexnay yBpeneH u 3npaB kpaitHuk 0,94 cMm. Tosa
TOBOPH 33 HAJIMYMETO Ha OTOK.

B kpas Ha mppBHS Mecell JaHHUTE TOKa3BaT
IIPE0I0JIsIBAaHE Ha pa3iiKaTa B OOMKOJIKATa Ha MPEIMUIIHULA
MEXIy 3acerHaT M He3acerHaT KpalHHK, KOETO O3HayaBa
HaMaJIsIBaHe Ha OTOKa JI0 Kpasi Ha IbPBHS Mecell 0e3 pa3BUTHE
Ha MYCKYJIHA XUIIOTPOQHs.

AHamu3bT Ha CHOpaHHTE OT CaHTHMETPUATA JaHHU
[I0Ka3Ba, Y€ Ha IIECTH CJICAOIEPATUBEH MECEl ce 3ala3BaT
aOCONIOTHUTE CTOMHOCTH Ha OOMKOJKHUTE TIpe3 MHIIHMIA,
JaKbTHA CTaBa W TPEAMMIIHHIA, YCTAHOBEHHW Ha IBbPBUS H
TPETHSI MECELl OT IPOBEXKAAHETO Ha EKCIEpHMEHTaHaTa
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KHHE3UTEepareBTHIHA METOANKA, KOETO MOXE Ja HOTBBPIH
XHIOTE3aTa, 4€ ChCTOSHUETO Ha MAIMEHTUTE Ce 3ara3Ba Clel
HAYaIo0TO Ha KHHE3uTepamusaTa 0e3 CTaTUCTUYECKH 3HaunMa
pas3nuKa MeXmy S5-7-MU JIeH M HalpaBeHHTe W3MEPBAaHUS Ha
BPBHSL, TPETHUS U IIecTus Mecel] (Tadu. 23, Tadu. 24, tada. 25).

1IV.4. PE3YJITATH OT MAHYAJIHOTO MYCKYJIHO
TECTYBAHE

[pyr IuarHoCTU4eH METOH, KOWTO c€ IPWIOXKU B
HACTOSIIUS JUCEPATAMOHCH TPYA € MaHyaJIHOTO MYCKYJIHO
TECTyBaHe, KOWTO ce M3MOJ3Ba 3a OLECHKA Ha MYCKyJHATa
c1abocCT B pe3ynTar Ha 3a00JIsIBaHUs, yBPEAU 1 HHAKTHBHUTET.

CTrolHOCTUTE OT MAaHyaJIHOTO MYCKYJIHO TECTyBaHE,
OTYUTAHH TI0 BPEMe Ha JICYCHHETO, KacasT yBEeJIMYaBaHETO Ha
CHJIaTa Ha OKOJIOCTaBHUTE MyCKynH. [Ipu TecTyBaHe cuiaTa Ha
MYCKyJIUTE TpsiOBa na ce oTaudepeHnupa OT OrpaHUYCHHS
o0eM Ha JBIKCHHE B CTaBaTa. [IpuuMHATa 3a OrpaHUYCHUS
obeM Moxe na Obae MycKynHa ciabocT, OTOK, OoKa,
CKbCSIBAHE HA CTAaBHATA KarCyJia, OKOJIOCTABHUTE JIUTAMEHTH U
Ha JIPYTH MEKH ThKaHU. MyCKyJHWTE, HA KOUTO € HAlpaBeHO
MMT B HameTo mpoyuBane ca: ¢uekcopu na JIC (m.biceps
brachii, m.brachialis, m.brachioradialis), excrenzopu ma JIC
(m.anconeus, m.triceps brachii), mponaropu (m.pronator teres,
m.pronator quadratus) u cynuHatopu (m.supinator, m.biceps
brachii). Ha 5-7 cnemomnepaTtuBeH JeH MAIUEHTUTE BCE OIIC
uMar OojKka ¥ OTOK, KOWTO WHXHOHpAT MyCKyJIHATa
KoHTpakis. [lopaau ToBa cmsiTame, 4e OICHKaTa B TO3M
MepHoJ He € OOCKTHBHA.

Cro#tnocture or MMT Ha myckynute dexcopu Ha JIC ca
n300pa3zeHu Ha Tali. 26.
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Tabmuma 26. Pasnpenenenne Ha croiftHOocTHTE HAa MMT Ha
m.biceps brachii, m.brachialis, m.brachioradialis mo momeHT Ha
M3MEpBaHE

Iepuon MMT na ¢uaexcopu na JIC Mean | SDx | %D* | p-
HA value
oneHka | OueHKH 3 4 5
5-7 mu N 1 11 0 3,92 | 0,289 - -
JeH % 8,33% | 91,67% 0
MbpBu N - 7 5 4,42 | 0,515 | 12,76 | P<0,05
MeceIr % - 58,33% | 41,67%
Tpern N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecelr % - - 100,00%
lecTn N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecel| % - - 100,00%

* Uszmenenue cpedﬂama cCmouHocm Ha NoKazameJis CNpsAMO
npexodﬂuﬂ MOMEHN HA OYEHKA

Ha 5-7-Mu geH ¢ uW34YuCIIEHA CpelHa CTOMHOCT Ha
CyMapHaTta OlleHKa Ha mokaszatens oT 3,92 (SD=0,289), kato
npu 8,33% (n=1) or maumentuTe cTOWHOCTTa € 1, a mpH
octananutre 91,67% (n=11) e ycranoBena croitHoct oT 4. Ha
IIBPBHSI MeECEI] C€ YCTAHOBSBA YBEIMYaBaHE Ha CpejHara
CTOWHOCT Ha mokazatens ot 3,92 mo 4,42 (SD+0,515), xoeTo B
MPOICHTHO OTHOIIEHWE TMpPEJCTAaBNsBa MOBUIIABAaHE Ha
rmokaszarens cieq, ku"esurepanus ¢ 12,76%. Ta3u pasnuka e
craructuueckn 3HaunMma (p<0.05). Ha Ttpermst mecer ce
YCTaHOBSIBA CTOMHOCT OT 5 MPY BCHYKH U3CIICABAHU MMAITUEHTH
(M=5,00, SD+0,000), kaT0 H3MEHEHHETO C TBPBOHAYAITHOTO
M3MepBaHe OTYUTA CTATUCTUYECKU 3HAYMMO TIOBUINABaHE Ha
cpenHara omuenka ¢ 27,55% (p<0.05). Cepmure naHHU W 1pH
CHIIIOTO HUBO HA CTAaTHCTHYECKA 3HAYMMOCT Ce 3ama3BaT U Ha
OLIEHKaTa, MPOBEJICHA Ha 6-THS MeceLl.
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Tabmuma 27. Pasnpenenenne Ha croifHOocTHTE Ha MMT Ha
m.anconeus, m.triceps brachii mo MoMeHT Ha U3MepBaHe

IMepuoa MMT Ha excren3opu Ha JIC Mean | SDx | %D* | p-
HA value
oneHKa | OueHKH 3 4 5
5-7 mu N 1 11 0 3,92 | 0,289 - -
JeH % 8,33% | 91,67% 0
MIbpBHU N - 8 4 4,33 | 0,492 | 10,46 | P<0,05
MmeceIr % - 66,67% | 33,33%
Tperu N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecel| % - - 100,00%
IlecTn N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecer| % - - 100,00%

* Uszmenenue cpedﬂama cmouHocm Ha nokazameJis CnpsAmMo
npexodﬂuﬂ MOMEHN HA OYEHKA

Ha Tabn. 27 ce Bmwxknma, 4de onenkure or MMT mnHa
MycKyauTe ekcTeH3opu Ha JIC Ha 5-7 cneponepaTuBeH JeH ca
WICHTUYHY KaTo Te3u Ha (uekcopute Ha JIC — 1 mamumeHT e ¢
oneHka 3, a ocraHamutre 11 — ¢ 4. Egun Mecen cuen
apTPOCKOIICKaTa WHTEPBEHIMS CpeJHaTa CTOWHOCT Ha
mokazareist ce ¢ mopummiaa ¢ 10,46% - or 3,92 mo 4,33
(SD+0,492). Ta3u pa3nuka e crarucTruuecku 3Haunma (p<0.05).
Ha TpetusT Mecer BCUUKH H3CIIEABAHY ITAIIUEHTH Ca C OI[EHKa
5 (M=5,00, SD+0,000), xaT0o N3MEHEHHUETO C IHPBOHAYATHOTO
M3MEpBaHe MOKa3Ba CTATHUCTUYECKU 3HAUYMMO IMOBHIIIABaHE HA
cpenHata oreHka (p<0.05). CpuuTe TaHHU U IPH CHITIOTO HUBO
Ha CTAaTHCTHUYECKa 3HAYMMOCT CE€ 3ama3BaT W Ha OICHKATA,
MpoBeicHa Ha 6-THUS MECell.

CroitHocture Ha oneHkure or MMT nHa Mmyckynure,
V3BBPINBANINA POTANMHUTE HA TPESIAMUIITHHUIIATA BHB BCHYKH
nepuoau ca uaeHTnYHH (Tadn. 28 u tadm. 29). He ce orunra
pasirKa B MyCKyJTHaTa CrJia Ha arOHUCTH M aHTarOHHUCTH.
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Tabm. 28. Pasmpenenenme Ha croiHOCTHTE Ha MMT Ha
m.pronator teres,

m.pronator quadratus 1O MOMEHT Ha

HU3MEpPBAHE
Iepuon MMT Ha npoHaTopH Mean | SD+ | %D* | p-
HA value
oneHka | OueHKH 3 4 5
5-7 mun N 1 11 0 3,92 | 0,289 - -
JeH % 8,33% | 91,67% 0
MIbpBHU N - 5 7 4,58 | 0,515 | 16,84 | P<0,05
MmeceIr % - 41,67% | 58,33%
Tpern N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecelr % - - 100,00%
IlecTn N - - 12 5,00 | 0,000 | 27,55 | P<0,05
Mecelr % - - 100,00%
* Usmenenue cpednama CMOUHOCM HA NOKA3AMENs CRPSMO
NpexoOHUss MOMEHM HA OYeHKA
Tabn. 29. Pasmpenenenne Ha croiiHoctuTte Ha MMT Ha
m.supinator, m.biceps brachii mo momenT Ha u3mepBate
Ilepnon MMT Ha cynuHaTopu Mean | SDt | %D* | p-
HA value
oneHKa | OueHkH 3 4 5
5-7 Mmu N 1 11 0 3,92 | 0,289 - -
JeH % 8,33% | 91,67% 0
Mspeu N - 5 7 458 | 0,515 | 16,84 | P<0,0
Mmecel| % - 41,67% | 58,33% 5
Tpern N - - 12 5,00 | 0,000 | 27,55 | P<0,0
Mecel| % - - 100,00 5
%
IlecTn N - - 12 5,00 | 0,000 | 27,55 | P<0,0
Mecely % - - 100,00 5
%

* U3meHneHue cpedHama cmouHoOcm Ha

npexoduuﬂ MOMEHN HA OYEHKA
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CpenHara CTOMHOCT Ha cyMapHaTa OICHKA Ha IOKa3aTes
32  MYCKyIUTe TPOHATOPH W CynWHaTOopu Ha 5-7
cienoneparuBeH JeH ¢ 3,92 (SD+0,289). Enun mecern cien
apTpockorckara onepanus e 4,58 (SD+0,515) (yBenmuaBane ¢
16,84%). Ta3u paznuka e ctatuctuaecku 3Haunma (p<0.05). Ha
TPETHAT MECeIl MPOMSHATa B CTOMHOCTHUTE B CPaBHECHUE C
MI'bPBOHAYATTHOTO M3MEPBAHE CHINO € CTATUCTUICCKU 3HAYHMO
MpU TOBUIIIABAaHE Ha cpeaHara oreHka ¢ 27,55% (p<0.05)
(omenka 5 mpm Bcwukm wicneaBanm mnamueHntn (M=5,00,
SD=+0,000)). Cpmmre DaHHM YW TOPH CHIIOTO HHUBO HAa
CTaTHCTUYECKAa 3HAYMMOCT C€ 3alla3BaT M Ha TECTYBaHETO,
MPOBEACHO Ha 6-TUS Mecel.

IV.5. IPOMEHH B MAYO ELBOW PERFOMANCE
SCORE (MEPS)

YcranoBenn croiinoctu Ha MEPS Ha mbpBusl Mecen

3a  omeHka Ha  edekrta  OT  TPUIOKEHATa
KHHE3UTEpaleBTHYHA  METOAMKAa CME  NPOCICIMIN U
CTOMHOCTHTE Ha QyHKIMOHamHaTa ckana MEPS.

Ha nmwpBHA Mecer] ciie; apTpoCKONCKaTa HHTEPBEHIUS U
npoBexaane Ha paspadorenara ot Hac KT meToauka cpeanata
croiiHocT Ha MEPS 3a manmenTure, BKIIOYEHH B IPOYYBAHETO
Hu ¢ 83,33 (SD+8,072) Toykn ¢ MHUHHUMAajgHAa CTOWHOCT Ha
nokazarens 70 Touku 1 MakcuMainHa 100 Touku.

Tabn. 30. Croiinoctr Ha MEPS Ha mepBusS Mecenm OT
apTPOCKOIICKATa MHTEPBEHIINS
IMoka3aren Min Max Mean Std. Dev
MEPS 70 100 83,33 8,072

46



Wzuncnena croiinoct ot 70 1. ce ycranosu npu 8,33%
(n=1) or mnamuWeHTHTE, KaTO TPH CBHIOUSA M1 TAIHCHTH
croiHocTTa € 75 T. Hali-BUCOK OTHOCHUTENIEH [ HMar
MAIUEHTHTE, TTPH KOUTO TOYKUTE IO CKaaTa 3a (PyHKIMOHATHA
omenka ca 80 (33,33%, n=4) u 85 (33,33%, n=4), a cToliHOCTH
Hax 85 ca ycranoBenn mpu 16,67% (n=2) OT BCHYKH
W3CTIe/IBAHH JIHIIA.

IIpomenu B MEPS Ha Tperusi mecen

Ha Tpertust mecer; oT apTpOCKOICKAaTa WHTEPBEHIUS CE
YCTaHOBSIBA 3HA4YMWTEIHA MPOMsSHA Ha Mokasatelisa. CpenHa
cToiHOCT € 96,25 (SD+6,784) TOUKM ¢ MUHUMAJTHA CTOMHOCT —
85 1. u Makcumainna — 100 T.

Tab6mn. 31. [Ipomernn 8 MEPS Tpu Mecena cien apTpockornckaTta

WHTEPBEHIINS
IpusHak 1-Bu 3-tu D" %D™
p-value
Mecel | Mmecell
Mean 83,33 96,25 9,92 15,50 p<0,05
St.Dev (+SD) | 8,072 | 6,784 § § i

B mammerckara rpyma ce ycTaHOBSIBA IOBHINABAaHE Ha
aHAMM3UpaHUs ToKazaren ¢ 9,92, KoeTo B TMPOIEHTHO
OTHOIIIEHWE AaBa mojo0penue c¢ 15,50%, kato paszmukuTe B
CPEeIHUTE CTOWHOCTH Ha M3CIEABaHMS ITOKa3aTes] Ha IMbPBUS
MeceIl M TPEeTUs Mecell ca craructudecku 3Haunmu (p<0,05).
ToBa moka3Ba MOJO0pEeHHE B CHCTOSHUETO HA IAlMEHTHTE,
BBPXY KOHTO e MPHUIIOKEHA CHeIraTu3upanaTa
KUHE3UTEpaneBTUUHA METOAMKA.

Cnen npunarane Ha TpuMeceuHa kunezutepnaus 100,00%
(n=12) or manMeHTUTE MOCTUTAT PE3YydTaT OT MO-BHUCOK HITU
paBeH Ha 85 T. 10 cKasara 3a QyHIIMOHAaTHA OlleHKa. M3uncnena
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CTOHWHOCT OT 85 Toukm ce ycTaHoBsiBa ipu /4 (25,00%, n=3) ot
MaIMEeHTHUTE, KOETO MOKa3Ba JoOpH (yHKIIMOHATHH Pe3yITaATH
Ha JIC. [lpu ocrananute 3/4 CTOWHOCTTa € MaKCHMAJTHO
normyctumata ot 100 touku (75,00%, n=9), xoeTo rosopu 3a
OTJIMYHO (PYHKIIMOHATHO Bb3CTaHOBsABaHE Ha 3acerHatus ['K.

IIpomenu B MEPS Ha mectusi Mecen

[Tect mecena cnex apTPOCKOICKaTa MHTEPBEHLUS €IUH
naruedT (8,33%, n=1) e mopummn onenkara cu ot 85 Ha 100
T., T.6. € TIOCTUTHAN MmojoOpeHue Ha cheTosiHMeTo Ha JIC B
CpPaBHEHHE C OIIEHKaTa Ha TPETHsI Mecell.

Cpennara croifHOCT B To3u nepuon ¢ 97,50 (SD+5,839)
TOYKY C MUHUMAaIHA cToHHOCT 85 u Makcumainua 100 T.

Ta6bn. 32. Tlpomenm B MEPS mecr wMecena cien
apTPOCKOIICKATA HHTEPBEHIINS

Ipusnak 1-Bu 6-Tn D" %D™
p-value
Mecen | Mecell
Mean 83,33 97,50 | 14,17 17,00 p<0,05
St. Dev (+SD) | 8,072 | 5,839 i : i

Anann3bsT Ha JaHHUTC II0 OTHOIICHHME Ha CKajJaTa 3a
q)YHKHI/IOHaJ'IHa OI€HKa ¢€JHO3Ha4YHO IIOKa3Ba 3HA4YMMO
HO}Z[O6peHI/Ie Ha CBCTOSAHUCTO Ha H3JICCABAHUTC ITAIIMCHTH Ha
TPETHUA MCCCL U 3al1a3BAHCTO MY IIPpU OLCHKATA, OCBUICCTBCHA
Ha mecTud MecCel OT MNPUIOKCHUE Ha pa3pa60TeHI/1${ OT Hac
KHUHC3UTCPIICBTUYCH MCTOM.
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V. IMCKYCHS

[lprumHata ga pa3BueM TeMaTa 3a cCrHenudukKaTa Ha
KUHe3nuTepanusaTa cien aprpockonus Ha JIC e 3amoro e cmado
no3nara B bearapus. He ycmsxme ma HamMepuMm HUTO €IHO
MpoydBaHE Yy HAC, KOETO Ja Hu3CIenBa pe3yiATaTuTe OT
MPUIOKEHA KHHE3UTepaneBTHIHa METOANKA cien
aptpockonus Ha JIC. B cBeTOBHaTa nmuTepaTypa MpoydBaHUsATA
3a pexaOuuTaIys ciie TO3U BUJ onepaTuBHO nedeHue Ha JIC
e ockpaHa. CalmecTByBar pa3pabOTeHH MPOTOKOIH 34
pexaOunuTamus ciea apTPOCKOIWs, HO HE ca MpeNCTaBeHH
IMOCTUTHATUTC PE3YJITATH OT TAXHOTO [IPUIIOKCHUC. B
HAay4YHUTC JOKJIaAW, B KOUTO MMa JaHHU 3a CJICAONCPATUBHUTC
pe3ynTaTH Ha MAIMEHTUTE, peXaOMITHTAIHOHHUTE IPOTPaMH He
ca moapoOHO OMUCAaHM M JaBaT OCKbJIHA WHPOpPMAIUs 3a
cpeactBara Ha KT, KOMTO ca  M3MOJ3BAaHU  IHpHU
BBb3CTAHOBABAHCTO HA IMMALIMCHTUTC.

ITocTurnaTure oT Hac PE3YIATATH CPABHUXME C JaHHUTEC HA
aBTOpH B nUTeparypara. Ha 6a3aTa Ha maHHUTE OT HaIIpaBeHATa
BIJIOMETPUST W KOMIUIGKCHAaTa (DYHKIMOHAJHA OIICHKAa Ha
JIAKBTHATA CTaBa CIIe/] ApTPOCKOIICKO JICUSHHE CE TIOTBBPIKIaBa
e(rKacHOCTTa Ha pa3paboTeHaTa OT HaC KMHE3UTEepaleBTHYHA
METOJIMKA CJIe/] TAKbTHA apTPOCKOIHS KaTO METOJIMKA C JJOOpH
JI0 OTJMYHHU pe3ynratu (Tabi. 33).
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Tab6:. 33. CpaBHUTETHY JaHHU HA (YHKIIMOHAITHUTE PE3yITATH
cien npuwioxenue Ha pasnuuau KT mporpamMu Ha pas3idyHU

aBTOpH; * - MTaHHHU OT COOCTBEHO MPOYyYBaHE.

ABTOp/H
(rogmna)

MeTtoauka/
CpencrBa Ha KT

Ooem
JABHKEHHSI,
CaruTajaIHO

(rpagycu)

MEPS
(TOYKM)

p

Wu et al.,
(2015)

IIponbixuTenHo
IMaCHUBHO JBHKCHHE
upe3 anapar (CPM),

aKTHBHU
YIPaKHEHHS,
YIPAXKHEHUS CPEIILy
CBIIPOTHUBIICHHUE

113.2°+26.4°

90.2+23.8

p<0.001

Adams et al.,
(2008)

IIpoawmxuTenHo
TIACHBHO JIBUKCHUE
ype3 amapat (CPM),
AKTUBHU
yIpakHEHWUS,
dbopmanna
KUHE3UTeparus

123.20°+17.16°

84.4+16.1

p<0.001

Nguyen et
al., (2006)

IIpoawmxuTenHo
[TACUBHO JIBHKEHHE
ype3 anapat (CPM),

BHHUMATCJIHU aKTUBHU

U TACUBHU
JIBUKEHUSI,
€KCTEeH3MOHHA ITNHA
Beuep B JOMAIIHU
YCJHOBUS

115°+18°

88+12

p<0.001
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Cefo &
Eygendaal,
(2011)

YpaxHeHus 3a
KOOpPJMHAIIUS 1
CcTa0uIN3aLns Ha
CKarysiaTa, acCMBHU
YIPaKHEHHUS,
0e300J1e3HEHA
MOOMIH3AIIHSA,
KpHOTEpAarus,
CTPCYMHT Ha
JaKbTHATA
MYCKyJaTypa 6e3
00JIKa, aKTUBHU
YIPaKHEHHUS,
YIPaKHEHHS 32
3acUIBaHe Ha
MYCKYJIUTE

125°+10°

n/a

p<0.005

Rai et al.,
(2019)

IIpoawmxuTenHo
MIACHUBHO JIBIDKCHHE
ype3 anapat (CPM),
KpHOTeparnus,
AKTHBHU
ynpaxuenus 3a JIC,
yIpaXHEHHS 32
3acUJIBaHE Ha
MYCKYJIUTE

109°+19°

91+9

p<0.001

Dai et al,
(2020)

IIpoawmxuTenHo
MACHUBHO JBUXKCHHE
ype3 anapat (CPM),
KPHOTEpaIus.

Tepanusra
IpOABIKABA JI0
MaKCHUMAaIHO

123.2°+19°

93.7+6.6

p<0.005
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BBH3CTAaHOBABAHC HA

nalyeHTa.
Bekup n | Kpuorepamus, 135.25°+11.23° | 97,50+5,84 | p<0.005
CazJoBa, KHHE3UOTCHIIMHT,
(2024)* IBI00KA OCLIMIIALINS,

AKTUBHH U aKTHUBHO-
aCHCTHPaHU
YIPaKHEHHUS,
TPAaKIHSI 110
HaTBKHATA OC Ha
NpeIMUIITHALIATA,
MaHyaJIHa
MOOMIH3AIUS TI0
Mulligan,
YIPaKHEHHSI CPELLY
€JaCTUYHO
CBIIPOTUBIICHHE OT
ITunaTec ManIuHu U
ypenu Ha Thera-
Band, [THMY —
peLUnpovHa
HHXHOMIHSA,
pPUTMHYHA
cTabuIn3anus,
3aIbpIKaHe-
otmyckane, JICM;
YIPKHEHHS 32
He3acerHaTHTe CTaBU

[locturnarure ot Hac no0pu (PYHKIIMOHATHHU PE3yNTaTH

oTaaBaM€ Ha IMOAXOAAI] HO,Z[60p Ha IMalMCHTH W IIOCTUIHATHA

WHTpaomnepaTHBeH 00eM OT XHpypra, KOWTO € W3BBPIIHI
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apTPOCKOIICKaTa oreparys Ha JIaKbTHA CTaBa.
QOYHKIMOHATHOTO BBh3CTaHOBsBaHe Ha JIC, KakTo 1 00eMbT Ha
newkenne Ha JIC W mpenMUIIHMIATA CiIel apTPOCKOICKO
JICYEHHE 3aBUCHU CBIIO W OT MpeAonepaTUBHUS 00eM Ha
nsmwkenne Ha JIC, ocobeHo mpu koHTpakrypute (LlenkoB &
Humutpos, 2023).

Hpyr dakrop, KoiTO B3MMaMe MpenBH/I, € ToOIEMIHATa Ha
u3BajKara — camo 12 manMeHTH, OT KOUTO YeTHpHMa ca
po(hecHOoHaTHY aTJIEeTH, ITIeTUMa ca Hepo(eCHOHATHH aTIeTH
U TpuMa ca HecnopryBamy. CHOPTUCTHTE MMaT MO-BHCOKH
(YHKIMOHAHN WM3HWCKBaHU, 3a Ja MOTaT Ja YIPaXHSBAT
CIIOpTHATa U ChCTe3aTeNHaTa cH JIeHHOCT. Beuuky nmauueHTH
CB3HATEIIHO U OTTOBOPHO y4acTBaxa BBHB BH3CTAHOBUTCIHHS
MPOIIEC, 3alI0TO TOBA € OT CBHLIECTBEHAa BAXKHOCT 3a JOOpUs
KpacH pe3ynraT. 3aToBa € 3aJBJDKHTEIHO OOyYeHHETO Ha
MAlMeHTUTE B MPAaBWIHO H3IBIHEHHE Ha YNPKHEHUSTA B
JOMAILIHH YCIIOBHSI.

B pannuTe cTaguu Ha Bh3CTAaHOBSIBaHE 0OJIKATa M OTOKA Ca
BaXHM (AKTOpPH 3a OrpaHMYaBaHe Ha MOJIBM)KHOCTTA B
nakpTHaTa craBa. Cmopen WU u cwaBTopu (2015) e MHOro
Ba)XHO PEeXaOMIIUTAILIMATA JIa 3a[I0YHEe MaKCUMAallHO PaHo, KaTo
MpernopbyBaT JI€H ClieJ ONepaTHMBHATa HMHTEPBEHLMS Ja ce
3aloyBaT aKTUBHHM W TACHBHHU YIPAKHEHUs, KOUTO HaMAaJsT
0oskata U O0TOKa, NOAIbPKAT MIOCTUTHATHSA UHTPAOIIEPATUBEH
obem Ha nBmxkernue B JIC (Wu et al., 2015).

HacrosmusT ananus mokasa, 4e paHHOTO BKJIIOYBAHE Ha
KMHE3uTepanus 10 TNpeajoXeHaTa OT Hac METOAMKa, C
IIEJIEHACOUYEHOTO M 0e3 PUCKOBO MpHJIaraHe Ha CpeJCcTBarTa,
BOIM I0 TMO-OBP30TO W €(PEKTHBHO TIPEOAOJsIBaHEe Ha
clleionepaTiBHAaTa Bb3MajuTesHa peakuus. C mpeMaxBaHETO
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Ha OoJKaTa W OTOKa ce HaMajsiBa pedIeKTOPHO O0YCIOBEHUS
MYCKYJIEH rap, 3a0assi] (pyHKIMOHAIHOTO Bb3CTaHOBSBAHE.
PesynTatuTe OT poBeieHOTO U3CIeABaHE MOKA3BaT, 4e Ha 5-7-
MU JIEH OT OllepaTHUBHATa MHTEPBEHIIMS CPEIHATa CTOMHOCT Ha
cKanaTa 3a oleHka Ha Oonkata e 4,42 (SD+1,311), a B kpas Ha
mectus Mmecerp - 0,17 (SD+0,3890. Cnen mpoBexnaHe Ha
LIECTMECEYHA KUHE3UTEpalMs CE€ YCTAHOBH IOHIDKABaHE Ha
caMOOIICHKaTa Ha HHUBOTO Ha W3MHTBaHa Ooika ¢ 4,25 win
penykuus ¢ 96,15 %.

CroiiHocTuTe Ha oOukonkute Ha wMumpnma, JIC u
MpeJMHIITHALA TIOKa3BaT JIMIcata Ha XunoTpodus Ha
MYCKYJIUTE, UMaIlld OTHOILCHUE KbM JBI)KCHUSTA HA JJAKbTHA
craBa. Ha 5-7-mMu cnemomepaTuBeH JIeH C€ YCTaHOBSIBa
HJINYMETO Ha JIeK oToK. Hue cmsarame, ye ToBa € pe3ynrar oT
MUHUMHBA3UBHOCTTa Ha apTPOCKOIICKHUS METOJ Ha JIeYeHHE,
KOWTO TI03BOJISIBA PaHHO 3alOYBaHE Ha pexXaOWJIMTAIHATA.
Bw3moxkHOCTTA 32 paHHOTO  mpwioxkenue  (1-4-tm
CIIEJIOTIEpaTUBEH JIeH) Ha M30METPUYHH  KOHTPAKIIMH,
KOHTPOJIMPaH! ACUBHU JBMXKEHUS 110 (PU3MOJIOTHYHHUTE OCH B
30HaTa Ha KOMQOpTa, aKTUBHO-aCUCTHPAaHH U AaKTHBHHU
ynpakHennss Ha JIC mpemoTBpaTsBaT XHIIOTpoUsTa Ha
myckynute. Te3u cpeactBa B KOMOMHauusi ¢ KpHOTepamus,
KHHE3WOTEHIMHT  aljiMKanMd W JIBJI0OOKa  OCIMIJIAIUS
nojanoMaraT OTTHYaHETO Ha JuMdaTa M 1O TO3M HAuuH Ce
penyuupar OTOKbT U OOJIKaTa.

Morrey u cwaBT. (1981) omnpenmemsT OMoOMEXaHUIHO
¢yHKkuMoHaNHUSA 00eM Ha JakbTHaTa craBa Mexay 30° u 130°
(aexcus u o 50° mponanusa u cynuHams, uiau 100° apka Ha
JBIDKEHMS. BBIpeku ToBa, TOpU MambK JAeGHIUT B oO0emMa Ha
JBIDKEHHE MOXE Ja JOBeAe A0 MPOMSHAa B KAaueCTBOTO Ha
KUBOT Ha XOpa C BHCKOKM (YHKIMOHAIHU W3UCKBAaHUS,
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KAaKBUTO Ca HaIPUMEp CIOPTUCTHTE MU pabOTEIIUTE TEKBK
¢msnueckn Tpyn (Lleaxos & Hummurpos, 2023). Llenute 3a
MOCTUraHe Ha o0eM Ha JABIKCHUE CJiell OIlepanusra ce
ompeneniT A0  TolsiMa  CTEHeH  OT  NOCTUIHATHS
unrpaonepatuBHo OJ] (Dodson et al., 2008). 3artoBa
KOMYHHUKaIMATa MEKAY KHHE3UTEpaneBTa U CHECHUAIUCTa T10
apTPOCKOIICKAa XHUPYpPIUs € OT TIOoJsIMO 3HAa4YeHue 3a
0€30I1acHOTO BH3CTAHOBSIBAHE HA MAIMEHTA.

Pesynratute OT HampaBeHaTa BriaoMeTpus 6 Mecela
MOCTOIIEPATUBHO TIOKA3BaT CPEIHA CTOMHOCT Ha (IIEKCHsITa Ha
yBpeaeHus TopeH kpaiiHuk ot 138,17° (SD+7,346) u neduuut
MpH  eKCTeH3HWATa  OT 2,92°  (SD+4,502). Apkara
(dieKkcus/eKCTeH3usT TpU  TOCIEJHOTO — W3MEpBaHe €
135,25°+11,23. CpenHure CTOMHOCTH Ha CyHHHALUSATa U
mpoHanusiTa ca choTBeTHO 86,58° (SD+1,929) wu 85,42°
(SD+3,040). CmsaTame, 4e 3a momoOpsiBaHETO Ha oOeMa Ha
IBIDKEHHE CBIIECTBEHAa pOJSI HMaT CpEACTBaTa, KOUTO
NPWIOKHXME 32 MOoJ00psBaHe Ha apTpPOKMHEMaTHKara —
MaHyanHa ~MoOwimm3amus 1o  Mulligan  u  crasHo-
mobunm3anonau Texauku o Kaltenborn.

[NoBummaBaneTo Ha obema Ha JBHKCHUE B cTaBaTa Ie HU
MO3BOJIM Aa PabOTHUM IIOBEYE W BBPXY MYCKYJIHaTa CHila Ha
clleiBall eTar OT KUHe3uTepanuara. B cbmoro BpeMe 00eMbT
Ha JBIKCHHE B JIAKbTHATA CTABa € MPAKO CBBbP3aH ChC CUiIaTa
Ha OKojocTaBHUTEe Myckyinu. Upes MMT 0Osxa uscienBaHu
TJIABHUTE MYCKYJTH JBUTATENM, WMAId OTHOIIEHHE KBbM
nemwkenuara Ha JIC m PYC — ¢unekcopu, ekcteH3opw,
CYITUHATOPH U TIPOHATOPU. 32 BCHYKH U3CJICJBAHN MYCKYIIH Ha
5-7 crepomnepaTUBEH JEH € M3YMCIIeHA CpeIHa CTOMHOCT Ha
cymapHara omnenka or MMT ot 3,92 (SD+0,289). Ilopamu
HAJIMYMETO Ha OOJKAa M OTOK, KOUTO MHXHOHMpAT MYCKYJIHATa
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KOHTpPaKIHsi, CMsATame, 4e OIleHKaTa He € oOexTuBHa. Ha
TPETHAT MEcell MPOMSHATa B CTOMHOCTHUTE B CpPaBHEHHE C
I’bPBOHAYATHOTO M3MEPBaHE € CTATUCTHYSCKU 3HAYMMO IIPU
TIOBUIIIaBaHE Ha cpemHara oreHka Ha 5 (M=5,00, SD+0,000).
CpuMTe JaHHM W TIPU CHIIOTO HHMBO Ha CTAaTUCTUYECKA
3HAYMMOCT C€ 3aMa3BaT 1 Ha TeCTYBAHETO, IPOBECHO Ha O-THsI
Mecer. bpp30T0 BH3CTaHOBSABAaHE HA cHjlaTa Ha MYCKYJIHUTE W
Pa3BHBAaHETO HAa aKTMBHA MYCKYJIHA CTa0MIIN3alUs B OTBOPCHA
W 3aTBOpeHa KHHEMaTH4YHa BEpUTa € pe3ynraT oT
MHOTOCTPAaHHOTO TEPANEBTUYHO JCHCTBUE HA PA3JIMIHHUTE
YPENU C eTacCTUYHO CHIIPOTHUBIICHHE.

BbB (hyHKIIMOHATHO OTHOIIEHWE MAMEHTHUTE, JIEKYBAaHU
apTPOCKOIICKH, ca He3aBucumu B cBoute JIEXK 1 oOukHOBEHO
ca B ChCTOSIHUE JIa Ce BEPHAT Ha paboTa M CIOPTHH 3aHUMaHUS
B paMkKuTe Ha 6 1m0 12 ceaMmuIM ciel apTPOCKONUATa Ha
nakpTHUS Komiwieke (Kim, Shin, 2000; Dodson et al., 2008;
Green DP, 1993; Bruno et al., 2002; Menth-Chiari et al., 2001;
Ahmad, ElAttrache, 2009; Micheli et al., 2001. 13. Wilk et al.,
2003). B naruus Tpy1 u3ciaeaBaxMe KOMIUIEKCHATa PyHKIIUS Ha
rOpeH KpaifHUK, 3a J1a ce Jo0ue NpecTaBa JOKOJIKO MalueHThT
MOK€ J]a U3M0J3Ba KpallHUKa 3a JEHHOCTUTE OT €KETHEBUETO
1 3a Tpynosara neiHoct. lllect Mecena cien apTpockorckara
WHTEPBEHLIMST W CleJ] TpWIaraHeTo Ha CHeNUaIM3upaHa
KHHE3WTEpaeTHYHa METOANKA C€ YCTaHOBSIBA OOEKTHBHO
nonobpeHre Ha (QYHKIIMOHAIHHUTE BH3MOXXHOCTH Ha TOPHUS
kpaitauk. Cpennara croiiHocT Ha MEPS crnen npoBexiane Ha
mecTMeceyHa kuHeszutepanus e 97,50 (SD+5,839) toukm ¢
MHHHMaNHA cToitHOCT 85 m MmakcumamHa 100 1. Tesm
croitHocTH Toka3Bar, 4e 83,33% (n=10) or marpeHTHTE Ca ¢
otiuynu pesyntat (100 rouku mo MEPS), a 16,67% (n=2) —c
no6pu pesyaratu (85 Touku o MEPS).
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[MpunoxeHata OT Hac METOJWKA € WHAWBUAyallHA U
cnenu(uIHO OpUEHTHPaHa — CboOpa3eHa u (OKyCHUpaHa BEPXY
VHAWBUIYAJTHUTE MTOTPEOHOCTH Ha TMAIMEHTA, 32 MaKCHUMaTHO
Obp30 © ameKkBaTHO (PYHKIIMOHATHO  BBH3CTAHOBSBAHE.
Jo3upoBkaTa Ha CcpeAcTBaTa, KaKTO M BPEMETpPacHETO Ha
nponenypure mno KT ©Osxa w3msmo choOpazeHH C
BB3MOXKHOCTHTE Ha BCCKH €/IUH OT MAI[MeHTHTE.

MHoOro Ba)HO MSACTO B MPHUJIOKEHATa OT Mac METOIMKA
3aeMa MpeIna3BaHeTo Ha MyCKYJIUTE Ha JIAKbTHUS KOMITJICKC OT
npeymopa. [lepcucrupaiia 601K0Ba CUMITOMATHKA ITPH TOKOH
nnu n3paszeH puckombopt cien KT npouenypa, HamansiHe Ha
obeMa Ha JIBIDKCHHE U TIPOsIBA HA MYCKYJICH CIIa3bM Ca BXKHH
WHIMKATOPH 3a TIPEI03UpaHe Ha OTPENEICHO CPEACTBO.

JlaHHUTE OT H3CICIBAHETO MO BCHYKK (YHKIIMOHATHU
MOKAa3aTeJIM CcoYyaT JOCTOBEPHO IOJOOpPCHHE BBHB BCHYKHU
MPOCJICICHH MOKA3aTe)IM Ha MAIlMCHTUTE, KOSTO MOTBbPXKIaBa
e(eKTHUBHOCTTA Ha TMPHJIOXKEHATA OT HAC METOJUKa Ha
KHHE3UTCpaIms. Pe3y.HTaTI/ITe ca CpaBHMMHU C IOAHHUTE OT
JUTEepaTypata W TOKa3BaT J00pO HHUBO HA  IIBIHO
BBH3CTAHOBSIBAHE Ha (DYHKIUATA HA ONICPUPAHUS KPAWHUK.
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W3BOIN

AmnpobOupanata KOMIUIEKCHA KHHE3UTEPAICBTHYHA
nporpama, BKIIFOYBAIlAa MaHyalHO-MOOWJIN3aLHOHHH
texHuku 1o Mulligan 1 ynpakHeHUs C eJIaCTUYHO
CBIPOTHBIICHUE, € e(EeKTHBHA NPH MALMEHTH CIeN
ApTPOCKOIICKO JIeYeHHE Ha JUCPYHKIM Ha JIaKbTHA
cTaBa.

Pesynratute OT wW3CcieABaHETO Ha KOMIDIEKCHATa
¢dbysaxmus uype3 MEPS moxkas3sat, ye mpuiioxeHara OT
HaC aBTOpPCKa METOAWKAa BOAU 10 (YHKIHMOHAIHO
BB3CTAHOBSIBAHE HA TOPHUS KPalHHK.

[IpuioKeHHeT0o  Ha  MaHyaJTHO-MOOHMJIM3AI[HOHHU
texuuku mo Mulligan Boau 10 6bp30 Bb3CTaHOBSABAHE
Ha o0emMa Ha IBW)KEHHWE B CTaBUTE HA JIAKBTHHSA
KOMILIEKC.

[IpunoxxeHneTo Ha  YHOpaXKHEHUS C  €JaCTUYHO
CBIPOTHUBIICHHE € €(EeKTHBHO 3a IMOA0OpsBaHE Ha
MYCKyJIHaTa CHJIa.

H3non3Banure ot HAaC q)YHKLII/IOHaJ'IHI/I HU3CIICABAHUA U
TECTOBC JaBaT sACHA W aKTyaJlHa IpEAcTaBa 3a
AWHAMUKAaTa Ha IIponeca Ha Bb3CTAHOBSABAHC.

[lonmy4yeHnuTe pe3ynTatu ca JOCTOBEPHU U CPABHUMH C
[IPOYYEHUTE Pe3yJITaTH OT CBETOBHATA JIUTEPATYpa.
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INPUHOCH

OchpmiecTBeH € OOCTOCH TeopeTHdeH 0030p 3a
apTPOCKOIICKOTO JICYCHUE Ha TIATOJIOTHH B 001aCTTa HA
JIAKbTHATA CTaBa M (PYHKIIMOHAIHOTO Bh3CTAaHOBSBAHE
CJIe/l TAKbB BUJ OTICPATHBHA WHTECPBEHIINSI.

Pazpaborena u anpobupana B IpaKTUKATa € IIII0CTHA
ABTOPCKAa  KUHE3UTEpaleBTHYHA  METOJAUKAa  3a
(YHKIIMOHAHO BBH3CTAHOBSIBAHE HA JIAKHTHATA CTaBa
CJIC/I apTPOCKOIICKO JICUCHHUE.

HampaBen e ananm3 Ha  (QYHKIHOHAIHOTO
BB3CTAHOBSIBAHE CJIE] IIpWJIaraHe Ha OIUcaHaTta
METOJINKa, JO0Ka3aHa e e(eKTMBHOCTTa M U ca
neGUHUPAHN W3BOJIU M MPENOPHKH 32 MPAKTHKATA.

HNPENNOPBKU

Brenpsiane B mpakTHKara Ha Ch3JaJeHAaTa OT HAC
KHHE3UTEpaleBTHYHa METOANKa 32 (DYHKIMOHATHO
BB3CTAaHOBSIBAHE Ha JIAKGTHA CTaBa CJIE] apTPOCKOTICKA
oriepariusi.

[pu ChCTaBsIHE Ha WHIMBUIyaHATa
pexa0HINTallMOHHA NIpoTpama, MpenopbuBaMe Ja ce
Oo0bpHE CIELUAIHO BHUMAaHUE Ha CaMOCTOATEJIHATa
TPEHUPOBKA, KaTo TaLMEHTUTe ObJaT OOyueHH B
MIPABIJIHO M3ITBIHEHNE Ha YIIPAKHEHUATA.
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INTRODUCTION

The elbow joint is a complex intermediate motor unit of the
upper limb. It enables the hand to occupy different positions in
space when performing activities. As a result of the various
traumatic conditions of the elbow joint and the subsequent
immobilization, limitations of the range of motion, pain, muscle
imbalance, edema, etc. develop, which hinder the normal
function of the joint. The pathological changes in the elbow
joint affect the overall function of the upper extremity and this
leads to difficulty in the activities of daily life, in the practicing
of a type of sport, in performing physical labor (Kalchev et al.,
1993).

The functional recovery of the elbow joint is a difficult and
long-term process, due to its anatomical and physiological
features. This necessitates the search for more gentle treatment
methods for elbow pathologies that allow early rehabilitation.
In an attempt to minimize trauma to this sensitive joint and
maximize its early mobilization, arthroscopy began to gain
popularity in the treatment of some pathologies. Its minimally
invasive nature affects less the tissue and allows for quick
recovery.

The studies by Pear et al. (2004) and Youm et al. (2005) showed
that the arthroscopic treatment compared to open surgery
favored a reduced time to postoperative therapy as well as a
faster return to premorbid activity due to lower levels of
postoperative pain and edema (Peart et al., 2004; Youm et al. ,
2005).

The early complex kinesitherapy determines the maximum
possible recovery of the upper extremity functions. It is
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extremely important after elbow arthroscopy to ensure the
complete success of the operative intervention, to prevent the
possibility of postoperative complications and to quickly and
safely restore the full function of the elbow joint (Brach, Goitz,
2006).

I. SUMMARY OF THE LITERATURE REVIEW

1. The elbow joint is a complex intermediate motor unit of the
upper limb, the functional recovery of which is a complex and
long-term process.

2. The arthroscopic method of elbow joint treatment in Bulgaria
is still not a widely advocated surgical intervention.

3. The minimally invasive technique of the arthroscopic method
compared to an open surgical intervention is an advantage that
allows early rehabilitation, reduced postoperative recovery
time, and faster return to premorbid activity.

4. Kinesitherapy after arthroscopic treatment of the elbow joint
takes into account the pathology, the reason for the surgical
treatment and the individual needs of the patient.

5. Targeted kinesitherapy is necessary for maximally rapid and
adequate functional recovery of the elbow joint after
arthroscopic treatment.

6. From our accessible literature sources, no results of scientific
research were found on the possibility of applying Pilates
machines after arthroscopic interventions of the elbow joint.



7. Moreover, there are no developed methods for their
application, as well as data on their effectiveness for the
indicated harm.

8. We found no data on the effectiveness of the manual
Mulligan mobilization in arthroscopic elbow surgery.

From the literature review, we were unable to find data on the
combination of therapeutic agents that were used in the
methodology developed and tested by us. This gave us the basis
for the development of the present dissertation work.

Il. RESEARCH METHODOLOGY
11.1. WORKING HYPOTHESIS

Based on an in-depth analysis of modern literature sources on
the arthroscopic treatment of elbow joint dysfunctions and the
subsequent  kinesitherapy, we formulated the research
methodology and the following working hypothesis:

The development and implementation of a specialized
kinesitherapeutic program, including exercises on Pilates
machines, manual-mobilization techniques according to
Mulligan and exercises with elastic resistance, would
contribute to the faster and more effective functional recovery
of patients after arthroscopic treatment of elbow joint
pathologies.

11.2. AIM AND OBJECTIVES OF THE STUDY

The purpose of the present study is to investigate the
effectiveness of the kinesitherapeutic methodology developed



by us for functional recovery after arthroscopic treatment of
elbow joint dysfunctions.

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

1. To analyze the available scientific literary sources regarding
arthroscopic treatment of the elbow joint and postoperative
kinesitherapy.

2. To develop an own methodology of kinesitherapy, including
specialized techniques for manual mobilization according to
Mulligan and exercises with elastic resistance and Pilates
machines, for the complex recovery after arthroscopic
interventions of the elbow joint.

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

4. To systematize a test battery for evaluating the functional
state of the patients and the effect of the applied
kinesitherapeutic methodology.

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

I11. ORGANIZATION AND METHOD OF
CONDUCTING THE SCIENTIFIC EXPERIMENT

Organization of the study

The study was carried out in 2 years (from 2021 to 2023) in
outpatient settings (Center for rehabilitation and sports "HD
Therapy" — Stara Zagora) and in the conditions of home
rehabilitation.



111.1. Study contingent

The study included 12 patients after arthroscopic treatment of
elbow joint pathologies, of which the male patients had a higher

relative proportion (83.33%, n=10) compared to the relative
proportion of female patients (16, 67%, n=2).

83.33
%

16.67
%

Men (n=10) Women (n=10)

Chart 1. Distribution of patients by gender

The difference in the relative proportions of patients of both
sexes is statistically significant (¥2=5.333, p<0.05), which
means that the relative proportion of male patients significantly
prevails over the relative proportion of female patients.

The average age of the studied patients was 31.58 (SD+9.88)
years with a minimum age of 21 years and a maximum age of
52 years.

Table 1. Age of the examined patients
Indicator Min Max Mean Std. Dev

Age 21 52 31,58 9,88




Patients in the age group from 18 to 30 years (58.33%, n=7)
have the highest relative share, followed by patients in the age
group 31-40 years (25.00%, n=3), and patients, falling into the
age groups of 41 to 50 years and 51 to 60 years have the same
relative shares (8.33%, n=1).

70.00%
60.00%
50.00%

40.00%
30.00% 25,00%

0,
20-0004 8.33% 8.33%
10.00% 0.00%

0.00%

58.33%

18-30r. 31-40r. 41-50r. 51-60r. Hap60T.
(n=7) (n=3) (n=1) (n=1) (n=0)

Chart 2. Distribution of patients by age group

The average duration of the pathology that caused the surgical
intervention was 7.42 (SD+9.88) months with a minimum
duration of 3 months and a maximum of 15 months.

Table 2. The duration of the disability in months

Indicator Min Max Mean | Std. Dev
Statute of 3 15 7,42 3,204
limitations

The pathologies that are the reason for arthroscopic treatment
of our patients are elbow contracture (83.33%, n=10) and lateral
epicondylitis (16.67%, n=2). The dominant upper limb was
affected in 8 patients, and the non-dominant in 4. All patients



were treated conservatively with physical therapy, NSAIDs,
and topical injectable corticosteroids before being offered
surgical arthroscopic  treatment. Patients  treated
arthroscopically had functional deficits and/or continued pain
syndrome after conservative treatment. All patients signed an
informed consent form and received information about the
study.

The arthroscopic techniques used by the attending orthopedic
traumatologist, a specialist in arthroscopic surgery of the elbow
joint, are:

- in case of lateral epicondylitis — resection and
debridement of m. extensor carpi radialis brevis (m. ECRB);

- for elbow contracture — arthrolysis, debridement,
synovectomy, partial or complete capsulectomy.
For the purposes of the study, we introduced some inclusion
and exclusion criteria:

1. Criteria for inclusion in the study:

- patients after arthroscopic treatment of elbow joint
pathologies;

- patients after complete bone growth;

- patients without previous surgical treatment;

- patients capable of active participation in a KT program.

2. Criteria for exclusion from the study:

- patients with postoperative complications (infection);

- patients who cannot actively participate in postoperative
Kinesitherapy;

- patients with systemic diseases.
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111.2. RESEARCH METHODS
111.2.1. Methods of functional diagnostics

The examined period of functional recovery for each patient
was 6 months. The results were analyzed on the 5th-7th day (the
beginning of the rehabilitation process with us), 1st, 3rd and 6th
month after the arthroscopic surgery. The methods of functional
diagnosis were:

1. Centimetry to establish muscle hypotrophy and/or edema of
the arm, forearm and elbow joint.

2. Angle measurement according to SFTR - methodology of the
movements in the elbow joint and RUJ.

3. Manual muscle testing of the muscles of the arm and
forearm.

4. Quality of passive movement with consideration of end
sense.

5. Quantitative study of the pain on the visual analogue scale
(VAS).

6. Comprehensive assessment of the functional capabilities of
the elbow joint using the Mayo Elbow Performance Score
(MEPS).

111.2.2 Statistical methods for data analysis

A statistical analysis was performed using the IBM Statistics v.
20 for WINDOWS. The obtained results are evaluated as
statistically significant at a p-value <0.05, in which case the null
hypothesis is rejected. Depending on the tasks, the following
statistical methods are applied:

A. Descriptive and evaluation methods
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1. Descriptive statistics for quantitative variables.

2. Frequency analysis of qualitative variables (nominal and
rank).

B. Hypothesis Testing Methods

1. Kolmogorov-Smirnov and Shapiro-Wilk test.

2. X-squared for consistency, X-squared test of independence
and Fisher's exact test.

3. Student's t-test and Wilcoxon test.

111.3. OWN METHODOLOGY OF KINESITHERAPY
Justification of the methodology

The methodology applied by us is based on the basic principles
of modern rehabilitation, namely: to be individual and
specifically oriented - tailored and focused on the individual
needs of the patient, for maximally fast and adequate functional
recovery. The inclusion of certain means in the complex
depends on the recommendations of the surgeon, the current
condition of the patient, and the introduction of a new element
is done only when there is retention of the achieved results. The
application of the principle of gradualness, the implementation
of precise control during the execution of the assigned
exercises, as well as the functional examination at each visit,
give us the opportunity to precisely control the impact of the
Kinesitherapeutic program and this is a guarantee for good final
results. The kinesitherapeutic procedure-induced persistent pain
symptoms at rest or marked discomfort, decreased range of
motion, and muscle spasms are important indicators of drug
overdose.

12



The methodology we developed is based on the protocol for
postoperative kinesitherapy after elbow arthroscopy according
to Laith M. Jazrawi from the Hospital for Joint Diseases, New
York (https://www.newyorkorto.com/pdf/post-operative-
rehabilitation-following- elbow-arthroscopy.pdf).

The methodology has the following sequence:

* overcoming the postoperative swelling and pain;

* recovery of the joint kinematics;

» regaining the elasticity of the soft tissues and the mobility of
the joint;

» increasing the strength and endurance of the muscles involved
in the movements of the elbow complex.

The general goal of Kinesitherapy is complete functional
recovery of the upper limb. This will allow the patient to carry
out activities of daily living and to return to professional or
sporting activities.

The phases (periods) of the kinesitherapy program are as
follows:

* phase I (I-1l week);
* phase II (ITT-VII week);
* phase IIT (VIII-XI1 week).
Phase I (I-11 week)

The first phase includes the period from 5-7 to the 14th
postoperative day. Care must be taken not to increase the pain
and increase the swelling, because this will prevent the
application of means to increase the range of motion. The
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physical therapist should be in communication with the surgeon
regarding the range of motion allowed.

The tasks of kinesitherapy in this period are:

e Reduction of pain, swelling and inflammation;

e Improvement of the range of motion in the elbow
complex;

e Maintaining the range of motion in the unaffected
joints;

e Slowing down the muscle hypotrophy;

Means of kinesitherapy
Day 5-10

* Positional therapy by means of elevation of the operated limb
- in a position of capsuloligamentary relaxation (70° flexion),
because in this position the intra-articular space has the
maximum volume and the feeling of pain and discomfort in the
joint noticeably decreases;

* Cryotherapy: 4-5 times a day to minimize pain,

edema and hemarthrosis, which can lead to joint stiffness. Ice
packs containing gel are applied to help maintain a low
temperature for an extended period of time; we apply them in
the beginning and at end of each kinesitherapeutic procedure;

* Deep oscillation - edema and pain program - parameters and
duration were as follows: 1. 120 Hz - 180 Hz - 10 min.; 2. 10
Hz — 30 Hz — 10 min.; 3. 85 Hz — 5 min (total 25 min). The
purpose of the procedure is to remove swelling, suppress pain
and inflammation and increase range of motion;
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» Kinesio taping application - "Fan" type anti-edema
applications to support blood and lymph circulation; "Y" and
"I" application - method of application in supporting and
stimulating the affected muscles. We used this app for m.biceps
brachii;

* Application of light traction techniques along the axis of the
forearm - to overcome the improper compression of the joint
surfaces, which leads to pain, and to restore the range of motion
in the forearm;

* Ventral and dorsal sliding of the radius in distal radio-ulnar
joint — to increase the ROM of supination (dorsal sliding) and
pronation (ventral sliding);

* Controlled passive movements along physiological axes in the
comfort zone (flexion/extension and supination/pronation).
Flexion and extension are initially performed from a semi-
pronation position because it is the most painless and
comfortable position;

» Reciprocal inhibition — isotonic contraction of m.triceps
brachii against slight resistance in the possible volume of
movement — relaxation — passive completion of the movement
with light stretching within comfort;

* [sometric exercises from painless positions for the muscles of
the elbow joint. They are used to minimize muscle hypotrophy.
They are performed with minimal intensity and hold for 4-6
seconds;

« Actively assisted and active exercises for the elbow joint in a
painless range of motion - to reduce the risk of postoperative
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contracture, to build a correct movement pattern and improve
arthrokinematics;

* Active exercises for the shoulder joint, wrist joint, fingers;

» Exercises on Pilates machines (elastic resistance using
springs). They are used to strengthen the muscles, to improve
the range of motion of the joints. They are performed smoothly
and precisely;

* Initiation of functional activities and inclusion of the limb in
low-intensity activities of daily living;

Day 11-14: include more kinesitherapy means:

* Proprioceptive neuromuscular facilitation (PNF) relaxation
technique - "hold-relax™ - is used to suppress hypertonicity of
muscles and make them easier to stretch afterwards. From the
limit of pain sensation, a light isometric contraction is
performed for 10-15 seconds, after which the muscle relaxes
and the therapist only removes the achieved laxity without
applying stretching. We used this technique to relax m.biceps
brachii, m.pronator quadratus and m.pronator teres;

» Manual Mulligan mobilization of the elbow joint to restore
arthrokinematics and improve flexion and extension range of
motion. We start from a position close to the limit. The patient
actively flexes or extends without pain.

» Resistance exercises from Thera-Band Flexbar — for the
muscles that perform the movements in the wrist joint and
elbow joint.
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« Spiral-diagonal patterns of movement combined with elastic
resistance from Thera-Band bands. SDM of movement engages
several joints and many muscle groups. They are used to restore
normal movement patterns, restore stability and mobility,
improve coordination and functional activity of the upper limb.

Progress criteria:
- reduction of swelling and intensity of pain;
- increased ROM.

Phase 11 (111-V11 week)

The tasks of kinesitherapy in this phase are:

e Pain and swelling control;

e Increasing the volume of movement;

e Improving the strength and endurance of the stabilizer
muscles;

e Improving the elasticity of soft tissues.

In this phase:

- the repetitions of the exercises and the duration of
kinesitherapeutic procedures increase;

- the elastic resistance and the weight of the devices increase,
depending on the individual capabilities of the patient;

- includes underwater gymnastics.

Means of KT:
* Deep oscillation - program for edema and pain;
» Cryotherapy - at the beginning and end of the KT procedure;

* Application of traction techniques along the axis of the
forearm;
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* Mulligan's manual mobilization of the joints to restore the
range of motion of flexion and extension;

* Muscle inhibitory technique "hold-relax™ for m.biceps brachii,
m.pronator quadratus and m.pronator teres;

* Rhythmic stabilization - to improve muscle strength and
control;

* Kabat's spiral-diagonal patterns of movement — the elastic
resistance increases;

» Exercises on Pilates machines - elastic resistance is increased
with the help of springs;

» Autostretching technique - sliding the hands along a wall until
a pleasant tension appears in the joint area. It can also be
combined with the use of equipment (ball, roller, etc.);

* Active exercises for the shoulder joint, wrist and fingers;

* Active exercises against elastic resistance from Thera-Band
bands and Thera-Band Flexbar;

* Exercises in a closed kinematic chain - these exercises are
included towards the end of the period, when a pain-free
functional range of motion and adequate muscle stabilization in
the elbow complex is reached. Exercises from light weight
bearing modifications may be applied. At the beginning, taking
a support is static and is gradually combined with movements -
approaching and moving away from a Swedish wall, lateral
displacement and rotations of the body, holding a certain
position from support against resistance, etc.

» Underwater gymnastics - exercises in a pool.
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Progress criteria:

- Presence of comfort during passive and active movements in
the elbow;

- Availability of adequate muscle stabilization;

- Availability of normal accessory mobility with functional
range of motion achieved.

Phase 111 (VI11-X11 week)

The tasks of kinesitherapy:

e Improvement of the muscle strength and endurance;
e Full range of motion;
e Complete functional recovery of the limb.

Criteria for moving to Phase I11:

e Increased range of motion (achieved functional ROM
with adequate muscle stabilization);
e Absence of pain or sensibility.

During this period, the patients continue to perform a complex
of exercises independently in a home environment and
periodically on the 3rd and 6th month, control functional tests
are performed.

Kinesitherapeutic means in Phase I1I:
 Continuation of active exercises;

* Progression of exercises against resistance for all muscle
groups of the upper limb;

« Kabat's SDM against greater resistance;
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* Exercises in a closed kinematic chain — the exercises become
more complicated compared to the previous phase.

The use of some means of Kkinesitherapy is an absolute
contraindication for the recovery of the elbow joint. These are
massage, heat treatments, passive stretching and exercises
against maximum resistance. This is due to the anatomical
position of the brachialis, which is located on the anterior joint
capsule. As a result of the trauma, it maintains increased muscle
tone, which can be further enhanced by the above-mentioned
means of kinesitherapy and this leads to spasm and later - to
contracture.

Methodology for self-exercise

Due to the fact that our patients had to apply kinesitherapy
several times a day and the impossibility of always working
individually with a physical therapist, we developed a
kinesitherapy program that they could perform independently at
home. Depending on their recovery period, the patients were
recommended different exercises. In the self-training program,
we used the following means: cryotherapy, positional treatment,
auto-passive exercises, active-assisted exercises, active
exercises, auto-stretching, resistance exercises from machines,
resistance exercises in a closed kinetic circuit.

We also included aquatherapy in the self-exercise methodology.
The patients were trained in the correct execution of the
exercises that had to be done in aquatic environment. According
to Gramatikova (2015), underwater gymnastics has a number of
advantages in kinesitherapy over exercises outside the water
environment (Gramatikova, 2015). The main factors facilitating
the patient are the lifting force and the density of the water,
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changing the weight of the injured limb and the whole body.
Exercises in the pool reduce pain, relax soft tissues, improve
trophic and blood circulation, and increase the volume of
movement.

Self-performed exercises were assigned to patients after we
were sure they were performing them correctly.

Each patient is treated individually because of the difference in
the underlying pathology that led to the need for arthroscopic
intervention of the elbow joint. We also take into account the
factors that influence the course of the healing process, such as
pain, edema, postoperative level of ROM.

Functionally, the patients treated arthroscopically are
independent in their activities of daily living and are usually
able to return to work and sports within 6 to 12 weeks after
elbow arthroscopy (Kim, Shin, 2000; Dodson et al., 2008;
Bruno et al., 2001; Micheli et al., 2003).

However, some active athletes treated for osteochondritis
dissecans who practice throwing sports or weight-bearing
activities are unable to return to their previous activity level
(Wilk et al., 2003; . Morrey, 1993; Baumgarten et al., 1998).

Postoperative range of motion goals are largely determined by
intraoperative ROM (Kim, Shin, 2000; Dodson et al., 2008. 6.
Green, 1993; Bruno et al., 2002).

Communication between the physical therapist and the
physician is critical to the rapid and safe recovery of the patient
(DiGiovannantonio, 2016).
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IV. PATIENT TREATMENT RESULTS

IV.1. CHANGES IN THE SELF-ASSESSMENT OF PAIN
IN THE INJURED UPPER LIMB AFTER
KINESITHERAPY APPLIED

The main indicator of the condition of the affected limb is the
presence of a pain syndrome in the area of the operation. For
this reason, for the purposes of this dissertation, we studied the
self-assessment of pain using a visual analog scale (VAS).

The results of the study showed that on the 5-7th day of the
operative treatment, the mean value of the pain rating scale was
4.42 (SD+1.311) with a minimum value of 2 and a maximum
value of 6.

Table 3. Patients' self-assessment of pain on day 5-7
Indicator Min Max Mean | Std. Dev

VAS 2 6 4,42 1,311

Table 4 shows that one month after the arthroscopic
intervention the mean pain score was 0.92 (SD£1.311) with a
minimum value of 0 and a maximum value of 2.

Table 4. The patients' self-assessment of pain one month after

the arthroscopic intervention

Indicator Min Max Mean | Std. Dev
VAS 0 2 0,92 0,515

This shows a decrease in the self-assessment of the level of pain
experienced by 3.50, which, expressed as a percentage,
represents 79.19% compared to the 5-7th day.
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Table 5. Self-assessment of patients' pain one month after the
arthroscopic intervention

Sign 5-7th 1st D° | %D~
day month p-value
Mean 4,42 0,92 3,50 | 79,19 | p<0,05
St. Dev (+SD) | 1,311 0,515 - - -

The established differences in the average VAS values of the
patients on the 5-7th day and on the 1st month are statistically
significant (p<0.05), which means that on the first month the
applied kinesitherapy method leads to an improvement in the
condition of patients regarding the degree of pain experienced.

Three months after the arthroscopic intervention, a mean pain
score of 0.25 (SD+0.452) was found, with a minimum value of
0 and a maximum value of 1. Three patients experienced mild
pain during this period. This shows a 4.17 or 94.34% reduction
in perceived pain level.

Table 6. Self-assessment of patients' pain three months after the
arthroscopic intervention

Sign 5-7th 3rh D° | %D”
p-value
day month
Mean 4,42 0,25 | 4,17 | 94,34 | p<0,05
St. Dev (xSD) 1,311 0,452 - - -

The difference in the mean values of VAS on the 5-7th day and
three months after the operation were statistically significant
(p<0.05), which means that at the third month, an influence on
the pain sensation of the patients included in the the present
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study, resulting in a decrease in the degree of pain after the
surgical intervention.

VAS results at the end of the sixth month showed a mean value
of self-reported pain of 0.17 (SD£0.389) with a minimum value
of 0 and a maximum value of 1. Only two patients experienced
mild pain in the elbow joint.

VAS values decreased by 4.25 or a 96.15% reduction.

Table 7. Patients' self-assessment of pain six months after the
arthroscopic intervention

Sign 5-7th 6th D° | %D”
day month p-value
Mean 4,42 0,17 | 4,25 | 96,15 | p<0,05
St. Dev (+SD) | 1,311 0,389 - - -

The differences in the mean values of the patients' self-reported
pain on the 5-7th day and 6 months after the arthroscopic
surgery were statistically significant (p<0.05).

IV.2. RESULTS OF GONIOMETRY OF THE
DAMAGED UPPER LIMB

1V.2.1. CHANGES IN THE FLEXION OF THE
INJURED UPPER LIMB OF PATIENTS AFTER
KINESITHERAPY

Flexion values on day 5-7

The collected data show (Table 8) that on the 5th-7th day during
the examination of the patients, flexion of the injured upper
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extremity was found with a range from 90° to 110° - an average
value of 103.00° (SD+7.045).

Table 8. State of flexion on the 5-7th day

Degrees | Absolute Relative Cumulative

frequency frequency | percentage
90 2 16,67% 16,67%
100 2 16,67% 33,33%
102 1 8,33% 41,67%
105 2 16,67% 58,33%
106 1 8,33% 66,67%
108 1 8,33% 75,00%
110 3 25,00% 83,33%

The analysis of the collected data showed that 100.00% (n=12)
of the studied patients showed a flexion deficiency on the 5-7th
day. The range of flexion scores of the injured upper limb at 1
month after arthroscopy was 108° to 145°. There is a deficit in
the volume of flexion in ¥ of the patients (75.00%, n=9), and in
the remaining ¥4 - greater than or equal to 140° (25.00%, n=3).

Changes in flexion from day 5-7 to month 1 after
arthroscopic intervention

The mean value of flexion on days 5-7 was 103.00° (SD£7.045)
and on day 1 was 128.58° (SD%11.836). The change in the
flexion of the first month compared to the 5-7th day is 25.58°,
which, expressed as a percentage, gives an increase in the
indicator by 25.58%. The difference in the mean flexion values
of the first month was statistically significant at a significance
level of P<0.05, which means that the patients showed a high
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degree of recovery after applying the kinesitherapeutic method

we developed.

Table 9. Assessment of flexion at the 1st month

Sign 5-7th day 1st D %D"
—— p-value
Mean 103,00 128,58 | 2558 | 24,84 | p<0,05
St. Dev (+SD) 7,045 11,836 - ; }

At the end of the 3rd month after the surgical intervention, the
diagnostic results show flexion of the damaged upper limb with
arange of 120° to 145°. A deficit in ROM of flexion was present

in four (n=4) of the patients (33.33%).

Changes in flexion from day 5-7 to month 3

The mean value of flexion at the 3rd month was 137.33°
(SD=8.250), which compared to the 5-7th day showed a change

of 34.33°,
Table 10. Assessment of flexion at the 3rd month
Sign 5-7th day 3rh D %D"
p-value
month
Mean 103,00 137,33 34,33 | 33,33 | p<0,05
St. Dev (xSD) 7,045 8,250 - - -

At the 6th month after the arthroscopic treatment, the flexion
values of the injured upper limb ranged from 120° to 145°.
Flexion deficiency was found in 33.33% (n=4) of the patients.

Changes in flexion from day 5-7 to month 6

The mean value of flexion at the 6th month of the injured upper
limb was 138.17° (SD£7.346). This shows a change of 35.17°
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compared to day 5-7, which is an improvement of 35.17%. The
difference in mean flexion values between day 5-7 and month 6

was statistically significant.

Table 11. Evaluation of flexion at the 6th month

Sign 5-7th day 6th D %D"
p-value
month
Mean 103,00 138,17 | 35,17 | 34,15 | p<0,05
St. Dev (+SD) 7,045 7,346 - - -

A statistically significant difference was found in the mean
values of flexion measured at month 1 (M=137.33, SD+11.836)
and at month 3 (M=137.33, SD#8.250) (p=0.012). The
difference in mean values at 3rd and 6th month (M=138.17,
SD+7.346) was statistically insignificant (p=0.317).
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Flexion (degrees)

20.00
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Graph 3. Dynamics of flexion on the 5-7th day, the 3rd month
and the 6th month
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1V.2.2. CHANGES IN THE EXTENSION OF THE
INJURED UPPER LIMB OF THE PATIENTS AFTER
KINESITHERAPY

Values of the extension on the 5-7th day

The data from the measurements show that on the 5-7th day of
the operative treatment, the patients have a deficit in the
extension of the injured upper limb with a range from 5° to 44°.

Table 12. Condition of the extension on the 5-7th day

Degrees Absolute Relative Cumulative

frequency frequency percentage
5 2 16,67% 16,67%
10 1 8,33% 25,00%
15 1 8,33% 33,33%
18 1 8,33% 41,67%
20 1 8,33% 50,00%
23 1 8,33% 58,33%
25 2 16,67% 75,00%
28 1 8,33% 83,33%
32 1 8,33% 91,67%
44 1 8,33% 100,00

The analysis of the collected data showed that 100.00% (n=12)
of the studied patients showed extension deficiency on the 5-
7th day.

One month after the surgical intervention, % of the patients
(75.00%, n=9) had limited ROM of the extension, and in the
remaining ¥4, the extension was 00 (25.00%, n=3). The range of
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values of the extension of the operated elbow joint is from 0° to
30° deficit.

Changes in extension from 5-7 day to 1st month

The average value of the extension deficit on the 5-7th day is
20.83° (SD+£11.336), and on the 1st month - 9.08° (SD+9.482),
i.e. The ROM of extension at the first month compared to day
5-7 improved by 11.75°. The difference in mean extension
values at the first month was statistically significant at a
significance level of P<0.05.

Table 13. Evaluation of the 1st month extension

Sign 5-7th day 1st D’ %D"
p-value
month
Mean 20,83 9,08 11,75 | 56,41 | p<0,05
St. Dev (xSD) 11,336 9,482 - - -

The data from the goniometry show that on the 3rd month after
the arthroscopic surgery, values of the extension of the damaged
upper limb with a range of 0° to 12° deficit are established. In
66.67% (n=8) of all patients included in our study, extension
reached normal values of 0°. A deficit of 5° was measured in
8.33% (n=1), in two (16.67%) of the patients - 10°, and in one
(8.33%) - 12°.

Changes in the extension from the 5-7th day to the 3rd
month
Three months after the arthroscopic intervention, the mean
value of the extension deficit was 3.08° (SD+4.814), which
compared to the 5-7th day showed a change of 17.75°.

29




Table 14. Evaluation of the 3rd month extension

Sign 5-7th day 3rd D’ %D"
p-value
month
Mean 20,83 3,08 17,75 | 85,21 | p<0,05
St. Dev (+SD) 11,336 4,814 - - }

At the 6th month after the arthroscopic treatment, an extension
with a value of 0° was found in 2/3 of the patients (66.67%,
n=8), in one patient there was a deficit in ROM of 5° (8.33%,
n= 1), and at 1/4 - 10° (25.00%, n=3).

Changes in the extension from the 5-7th day to the 6th
month

The mean value of extension at 6 months of the injured upper
limb was 2.92° (SD+4.502) with a minimum value of 0° and a
maximum deficit of 10°, which compared to day 5-7 showed a
change of 17.91°. The difference in mean extension values
between day 5-7 and month 6 was statistically significant.

Table 15. Evaluation of the 6th month extension

Sign 5-7th day 6th D’ %D"
p-value
month
Mean 20,83 2,92 17,91 | 85,98 | p<0,05
St. Dev (xSD) 11,336 4,502 - - -

A statistically significant difference was found in the mean
extension values measured at month 1 (M=9.08, SD+9.482) and
the mean value of the indicator at month 3 (M=3.08, SD+4.814)
(p=0.007), and the difference in the mean values at 3 months
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and the mean value after 6 months postoperative period
(M=2.92, SD+4.502) was statistically insignificant (p=0.317).
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©
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Graph 4. Dynamics of the extension on the 5-7th day, the 1st
month, the 3rd month and the 6th month

1V.2.3. CHANGES IN THE SUPINATION OF THE
INJURED UPPER LIMB OF PATIENTS AFTER
KINESITHERAPY

Supination values on day 5-7

Range of motion measurements showed that when examining
patients on day 5-7, supination of the injured upper extremity
was found with a range of 75° to 86°.

Table 16. Condition of supination on the 5-7th day

Degrees Absolute Relative Cumulative
frequency frequency percentage
75 1 8,33% 8,33%
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80 4 33,33% 41,67%
84 2 16,67% 58,33%
85 4 33,33% 91,67%
86 1 8,33% 100,00%

Analysis of the collected data showed that 58.33% (n=7) of the
studied patients exhibited a supination deficit compared to the
unaffected limb on day 5-7.

The range of supination results of the injured upper extremity at
the 1st month of operative treatment was 85° to 90°. The data
showed that all patients (100.00%, n=12) included in our study
had restored supination ROM one month after arthroscopic
treatment.

Changes in supination from day 5-7 to month 1

The average value of supination on the 5-7th day was 82.42°
(SD=£3.343), and on the 1st month - 86.50° (SD+1.977). The
change in supination at the first month compared to day 5-7 was
4.08°. The difference in the mean supination values of the first
month was statistically significant at a significance level of
p<0.05, which means that the patients showed a high degree of
recovery after applying the specialized Kkinesitherapeutic
method in terms of supination of the injured upper limb.

Table 17. Evaluation of supination at the 1st month

Sign 5-7th day 1st D’ %D"
p-value
month
Mean 82,42 86,50 4,08 4,95 p<0,05
St. Dev (xSD) 3,343 1,977 - - -
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At the end of the 3rd month after the surgical intervention, the
diagnostic results show supination of the injured upper limb
with a range of 85° to 90°.

Changes in supination from day 5-7 to month 3

The mean value of supination at the 3rd month was 86.58°
(SD+1.929), which compared to the 7th day showed a change
of 2.16°. The difference in supination mean values between day
5-7 and month 3 was statistically significant at a significance
level of p<0.05.

Table 18. Evaluation of supination at the 3rd month

Sign 5-7th day 3rd D’ %D"
p-value
month
Mean 82,42 86,58 2,16 5,04 p<0,05
St. Dev (xSD) 3,343 1,929 - - -

The data collected at the 6th month were identical to the data
collected at the 3rd month, i.e. no change was found in the
patients' condition at the end of the 6th month in terms of the
volume of restored supination after applying the experimental
kinesitherapeutic method.

Changes in supination from day 5-7 to month 6

The changes in supination of the injured upper extremity of the
patients included in our study were identical to the changes
found at the third month of the condition assessment.
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Table 19. Assessment of supination at 6 months

Sign 5-7th day 6th D %D"
p-value
month
Mean 82,42 86,58 2,16 | 5,04 | p<0,05
St. Dev (+SD) 3,343 1,929 - - -

No statistically significant difference was found in the mean
values of supination measured at month 1 (M=86.50,
SD+1.977) and the mean value of the indicator at month 3
(M=86.58, SD+4.814) (p=0.317), and the difference in the 3rd
month mean and the 6th month mean (M=86.58, SD+1.929)
was statistically insignificant (p=1.00).

Supination (degrees)
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5-7th day
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Graph 5. Dynamics of supination on day 5-7, month 1, month

3 and month 6

1V.2.4. CHANGES IN PRONATION OF THE INJURED
UPPER LIMB OF PATIENTS AFTER
KINESITHERAPY

Pronation values on day 5-7
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On day 5-7 of the arthroscopic surgery, goniometry data
showed that the pronation range of motion of the injured upper
extremity ranged from 70° to 80°.

The analysis of the collected data showed that 83.33% (n=10)
of the studied patients showed pronation deficit up to 75° on the
5-7th day.

On the 1st month of the operative treatment, pronation of the
injured upper limb with a range of 75° to 85° was established.

Changes in pronation from day 5-7 to month 1

The average pronation value on the 5-7th day was 74.08°
(SD+3.147), and on the 1st month the average pronation value
was 80.17° (SD£3.010). The ROM of pronation at the first
month compared to day 5-7 improved by 6.09°. The difference
in mean pronation values at the first month was statistically
significant at a significance level of P<0.05.

Table 20. Assessment of pronation at 1st month

Sign 5-7th day 1st D %D"
p-value
month
Mean 74,08 80,17 6,09 8,22 p<0,05
St. Dev (xSD) 3,147 3,010 - - -

The data from the goniometry show that on the 3rd month after
the arthroscopic surgery, pronation values of the injured upper
limb with a range of 80° to 90° are established.

Changes in pronation from day 5-7 to month 3

On the 3rd month after the arthroscopic intervention, the mean
pronation value was 85.42° (SD+4.500). This, compared to the
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5-7th day, shows a change of 11.34° degrees, which means that
the indicator has improved by 15.31%. The difference in mean
pronation values between day 5-7 and month 3 was statistically

significant.

Table 21. Assessment of pronation at the 3rd month

Sign 5-7th day 3rd D %D"
p-value
month
Mean 74,08 85,42 11,34 | 15,31 | p<0,05
St. Dev (#SD) | 3,147 4,500 - - -

The data collected at the 6th month of the operative treatment
were identical to the data collected at the 3rd month, i.e. no
change in the condition of the patients was found at the end of
the 6th month in terms of the volume of restored pronation after

applying the applied kinesitherapeutic method.

Changes in pronation from day 5-7 to month 6

The changes in pronation of the injured upper extremity of the
patients included in our study were identical to the changes

found at the third month of the evaluation of the condition.

Table 22. Assessment of pronation at 6th months

Sign 5-7th day 6th D’ %D"
p-value
month
Mean 74,08 85,42 11,34 | 15,31 | p<0,05
St. Dev (xzSD) 3,147 4,500 - - -

A statistically significant difference was found in the mean
values of pronation measured on days 5-7 (M=74.08,
SD+3.147) and the mean value of the indicator at the 6th month
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(M=85.42, SD+4.500 ) (p=0.021), and the difference in the
mean values of the 3rd month and the mean value of the 6th
postoperative month (M=85.42, SD+3.040) was statistically
insignificant (p=1.00).
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< 78.00
% 76.00 74.08
74.00
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ree:
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Graph 6. Pronation dynamics on day 5-7, month 1, month 3
and month 6

IV.3. RESULTS OF CENTIMETRY

Edema in the affected limb is one of the leading pathofactors
for limited mobility in the affected limb. In order to precisely
examine the changes in the arm, forearm, and elbow
circumferences, we conducted four patient examinations: 5-7
postoperative days, at the end of the first month, at the end of
the third month, and at the end of the sixth month after the
arthroscopic intervention. Initial results of the examination of
the arm showed the presence of edema, which was resorbed by
the end of the first postoperative month.
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The difference between healthy and damaged upper limb on the
5-7th day after the arthroscopic intervention was 0.92 cm, with
the average circumferences being 34.83 cm and 35.75 cm,
respectively.

Table 23. Results of centimeter measurement through the
armpit of the injured limb six months after the arthroscopic
intervention

Sign

5-7th day

1st
month

3rd
month

6th
month

Healthy

Damaged

Damaged

Damaged

Damaged

D*

value

Mean

34,83

35,75

34,83

34,83

34,83

0,92

St.
Dev
(SDz)

5,937

6,077

5,937

5,937

5,937

p>0,05

*Change in the average value of the indicator compared to the
transitional moment of assessment of the damaged limb

The results of centimeter measurement through the elbow joint
of the healthy and injured limb on day 5-7 showed a mean
circumference of the healthy limb of 29.04 (SD+4.454) cm, and
of the injured limb the measured circumference through the
elbow joint was 30.50 (SD#4.426) cm (Table 24). The
established mean difference in circumference through the elbow
joint of an injured-healthy limb was 1.46 cm.

Table 24. Results of centimeter measurement through the elbow
joint of the injured limb after the arthroscopic intervention

Sign

5-7th day

1st
month

3rd
month

6th
month

Healthy

Damaged

Damaged

Damaged

Damaged

D*

value

Mean

29,04

30,50

29,04

29,04

29,04

1,46

p>0,05
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St. 4,454 4,426 4,454 4,454 4,454 -
Dev
(SD#)
*Change in the average value of the indicator compared to the
transitional moment of assessment of the damaged limb
The analysis of the arithmetic mean values (table 24) shows a
reduction of swelling by the end of the first month.
Table 25 shows the results of the centimeter measurement of the
forearm circumference.
Table 25. Results of centimeter measurement of the forearm of
the injured limb six months after the arthroscopic intervention
Sign 5-7th day 1st 3rd 6th D* p-
month | month | month value
Healthy | Damaged | Damaged | Damaged | Damaged
Mean 30,46 31,40 30,42 30,42 30,42 0,94 | p>0,05
St. 4,961 4,744 5,035 5,035 5,035 -
Dev
(SD#)

*Change in the average value of the indicator compared to the
transitional moment of assessment of the damaged limb

The analysis of the forearm circumference results at baseline
showed that circumferences of the affected limb were greater
than those of the unaffected limb. The difference between a
damaged and a healthy limb is 0.94 cm. This indicates the
presence of edema.

At the end of the first month, the data showed an overcoming of
the difference in forearm circumference between the affected
and unaffected limb, which means a reduction in edema by the
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end of the first month without the development of muscle
hypotrophy.

The analysis of the data collected by the centimeter shows that
on the sixth postoperative month, the absolute values of the
circumferences through the arm, elbow joint and forearm,
established on the first and third months of the implementation
of the experimental Kkinesitherapeutic methodology, are
preserved, which can confirm the hypothesis that the condition
of the patients is preserved after the beginning of kinesitherapy
without a statistically significant difference between the 5-7th
day and the measurements made on the first, third and sixth
months (table 23, table 24, table 25).

IV.4. MANUAL MUSCLE TESTING RESULTS

Another diagnostic method that was applied in this dissertation
is the manual muscle testing, which is used to assess muscle
weakness as a result of disease, injury, and inactivity.

The manual muscle testing values reported during treatment
indicate an increase in the surrounding muscle strength. When
testing, the muscle strength must be differentiated from the
limited range of motion in the joint. The reason for the limited
volume can be muscle weakness, edema, pain, shortening of the
joint capsule, peri-articular ligaments and other soft tissues.

The muscles on which MMT was performed in our study were:
flexors of the leg (m.biceps brachii, m.brachialis,
m.brachioradialis), extensors of the leg (m.anconeus, m.triceps
brachii), pronators (m.pronator teres , m.pronator guadratus)
and supinators (m.supinator, m.biceps brachii). On
postoperative day 5-7, patients still have pain and swelling that
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inhibit muscle contraction. Therefore, we believe that the
assessment in this period is not objective.

The MMT values of the flexor muscles of the EJ are shown in
Table 26.

Table 26. Distribution of MMT values of m.biceps brachii,
m.brachialis, m.brachioradialis by time of measurement

Evaluation | MMT of the flexor muscles of the | Mean | SD+ | %D* | p-
period elbow joint value
Grades 3 4 5

5-7th day N 1 11 0 3,92 | 0,289 - -
% 8,33% | 91,67% 0

1st month N - 7 5 4,42 | 0,515 | 12,76 | P<0,05
% - 58,33% | 41,67%

3rd month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

6th month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

* Change in the average value of the indicator compared to the
transitional moment of assessment

On the 5-7th day, the average value of the total score of the
indicator was calculated as 3.92 (SD+0.289), and in 8.33%
(n=1) of the patients the value was 1, and in the remaining
91.67% (n=11) a value of 4 was found. At the first month, an
increase in the mean value of the indicator was found from 3.92
to 4.42 (SD%0.515), which in percentage terms represents an
increase in the indicator after kinesitherapy by 12.76 %. This
difference is statistically significant (p<0.05). At the third
month, a value of 5 was found in all studied patients (M=5.00,
SD#0.000), and the change with the initial measurement
reported a statistically significant increase in the mean score by
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27.55% (p<0.05). The same data and at the same level of
statistical significance are preserved at the assessment
conducted at the 6th month.

Table 27. Distribution of MMT values of m.anconeus, m.triceps
brachii by measurement time

Evaluation | MMT of the extensor muscles of | Mean | SD+ | %D* | p-
period the elbow joint value
Grades 3 4 5

5-7th day N 1 11 0 3,92 | 0,289 - -
% 8,33% | 91,67% 0

1st month N - 8 4 433 | 0,492 | 10,46 | P<0,05
% - 66,67% | 33,33%

3rd month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

6th month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

* Change in the average value of the indicator compared to the
transitional moment of assessment

Table 27 shows that the MMT scores of the extensor muscles of
the elbow joint on postoperative day 5-7 are identical to those
of the flexors of the elbow joint - 1 patient has a score of 3, and
the remaining 11 - with a score of 4. One month after the
arthroscopic intervention, the average value of the indicator
increased by 10.46% - from 3.92 to 4.33 (SD+0.492). This
difference is statistically significant (p<0.05). At the third
month, all examined patients had a score of 5 (M=5.00,
SD#0.000), and the change with the initial measurement
showed a statistically significant increase in the average score
(p<0.05). The same data and at the same level of statistical
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significance are preserved at the assessment conducted at the
6th month.

The values of the MMT estimates of the muscles performing the
rotations of the forearm in all periods are identical (Table 28
and Table 29). No difference was reported in the muscle
strength of agonists and antagonists.

Table 28. Distribution of MMT values of m.pronator teres,
m.pronator quadratus by moment of measurement

Evaluation | MMT of the pronator muscles of | Mean | SD+ | %D* | p-
period the elbow joint value
Grades 3 4 5
5-7th day N 1 11 0 3,92 | 0,289 - -
% 8,33% | 91,67% 0
1st month N - 5 7 4,58 | 0,515 | 16,84 | P<0,05
% - 41,67% | 58,33%
3rd month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%
6th month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%
* Change in the average value of the indicator compared to the
transitional moment of assessment
Table 29. Distribution of MMT values of m.supinator, m.biceps
brachii by moment of measurement
Evaluation | MMT of the supinator muscles of | Mean | SD+ | %D* | p-
period the elbow joint value
Grades 3 4 5
5-7th day N 1 11 0 3,92 | 0,289 - -
% 8,33% | 91,67% 0
1st month N - 5 7 4,58 | 0,515 | 16,84 | P<0,05
% - 41,67% | 58,33%
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3rd month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

6th month N - - 12 5,00 | 0,000 | 27,55 | P<0,05
% - - 100,00%

* Change in the average value of the indicator compared to the
transitional moment of assessment

The mean value of the total pronator and supinator muscle score
on postoperative day 5-7 was 3.92 (SD%0.289). One month after
arthroscopic surgery, it was 4.58 (SD+0.515) (16.84%
increase). This difference is statistically significant (p<0.05). At
the third month, the change in values compared to the initial
measurement was also statistically significant with an increase
in the mean score by 27.55% (p<0.05) (score 5 in all studied
patients (M=5.00, SD+0.000)). The same data and at the same
level of statistical significance were maintained at the 6th month
testing.

IV.5. CHANGES IN MAYO ELBOW PERFORMANCE
SCORE (MEPS)

Established first month MEPS values

To evaluate the effect of the applied Kinesitherapeutic
methodology, we also tracked the values of the MEPS
functional scale.

On the first month after the arthroscopic intervention and
implementation of the KT methodology developed by us, the
mean value of MEPS for the patients included in our study was
83.33 (SD+8.072) points with a minimum value of the indicator
of 70 points and a maximum of 100 points.
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Table 30. MEPS value at the first month of the arthroscopic
intervention

Indicator
MEPS

Min
70

Std. Dev
8,072

Mean
83,33

Max
100

A calculated value of 70 points was found in 8.33% (n=1) of the
patients, and in the same proportion of patients the value was
75 points. The highest relative share was found in patients
whose points on the functional assessment scale were 80 (
33.33%, n=4) and 85 (33.33%, n=4), and values above 85 were
found in 16.67% (n=2) of all examined persons.

Changes in MEPS at the third month

On the third month of the arthroscopic intervention, a
significant change in the indicator was found. The average
value is 96.25 (SD+6.784) points with a minimum value of 85
points and a maximum of 100 points.

Table 31. Changes in MEPS three months after arthroscopic
intervention

Sign 1st 3rd D’ %D"
month month sl
Mean 83,33 96,25 9,92 15,50 p<0,05
St.Dev (xSD) | 8,072 6,784 - - -

In the patient group, there was an increase in the analyzed
indicator by 9.92, which in percentage terms gives an
improvement by 15.50%, and the differences in the average
values of the analyzed indicator in the first month and the third
month are statistically significant (p<0.05) . This shows an
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improvement in the condition of the patients on whom the
specialized kinesitherapeutic methodology was applied.

After three months of kinesitherapy, 100.00% (n=12) of
patients achieved a score of greater than or equal to 85 points
on the functional assessment scale.

A calculated value of 85 points was found in ¥4 (25.00%, n=3)
of patients, indicating good functional results of the elbow joint.
For the remaining 3/4, the value is the maximum allowable of
100 points (75.00%, n=9), which indicates an excellent
functional recovery of the affected upper limb.

Changes in MEPS at month six

Six months after the arthroscopic intervention, one patient
(8.33%, n=1) increased his score from 85 to 100 points, i.e. has
achieved an improvement in the status of the elbow joint
compared to the third month assessment.

The average value in this period is 97.50 (SD+5.839) points
with a minimum value of 85 and a maximum of 100 points.

Table 32. Changes in MEPS six months after arthroscopy

Sign 1st 6th D %D"
month month p-value
Mean 83,33 97,50 14,17 17,00 | p<0,05
St. Dev (£SD) 8,072 5,839 - - -

The analysis of the data regarding the functional assessment
scale clearly shows a significant improvement in the condition
of the investigated patients at the third month and its
preservation at the assessment carried out at the sixth month of
application of the kinesitherapeutic method developed by us.
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V. DISCUSSION

The reason why we developed the topic on the specifics of
kinesitherapy after arthroscopy of the elbow joint is that it is
poorly known in Bulgaria. We couldn't find any study in our
country to examine the results of applied kinesitherapeutic
methodology after arthroscopy of the elbow. In the world
studies, the literature on rehabilitation after this type of surgical
treatment of the elbow joint is scarce. There are developed
protocols for rehabilitation after arthroscopy, however, the
results achieved from their application have not been presented.
In the scientific reports that have data on the postoperative
outcomes of the patients, the rehabilitation programs are not
described in detail and provide scarce information about the
kinesitherapeutic devices that were used in the patients'
recovery.

We compared our results to the data of authors in the literature.
On the basis of the data from the performed goniometry and the
complex functional assessment of the elbow joint after
arthroscopic treatment, the efficacy of the kinesitherapeutic
methodology developed by us after elbow arthroscopy is
confirmed as a methodology with good to excellent results
(Table 33).
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Table 33. Comparative data of the functional results after
application of different kinesitherapeutic programs of different
authors; * - data from own research.

Author(s)
(year)

Methodology/
Means of KT

ROM,
sagittal
(degrees)

MEPS
(points)

Wu et al.,
(2015)

Continuous passive
movement by
apparatus (CPM),
active exercise,
resistance exercise

113.2+£26.4

90.2 +23.8

(very good
functional
results)

p<0.001

Adams et
al., (2008)

Continuous passive
movement (CPM),
active exercise,
formal
kinesitherapy

123.20+17.16

84.4+16.1

p<0.001

Nguyen et
al., (2006)

Continuous Passive
Movement (CPM);
Careful active and
passive
movements;
Extension splint in
the evening at
home;

115°+18°

88+12

p<0.001

Cefo &
Eygendaal,
(2011)

Scapular
Coordination and
Stabilization

125° +10°

n/a

p<0.005
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Exercises, Passive
Exercises, Pain
Free Mobilization,
Cryotherapy, Pain
Free Elbow Muscle
Stretching, Active
Exercises, Muscle
Strengthening
Exercises

Rai et al.,
(2019)

Continuous passive
motion (CPM),
cryotherapy, active
exercises for the
elbow joint, muscle
strengthening
exercises

109° + 19°

p<0.001

Dai et al.,
(2020)

Continuous Passive
Motion (CPM),
cryotherapy.

The therapy
continues until the
maximum recovery
of the patient.

123.2+£19°

93.7+6.6

p<0.005

bekup wu
CazmoBa,
(2024)*

Cryotherapy,
kinesio taping, deep
oscillation, active
and active-assisted
exercises, traction

135.25+11.23°

97,50+5,84

p<0.005
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along the
longitudinal axis of
the forearm,
manual
mobilization
according to
Mulligan, exercises
against elastic
resistance from
Pilates machines
and Thera-Band
devices, PNF -
reciprocal
inhibition, rhythmic
stabilization,
retention-
relaxation, DSM;
exercises for the
unaffected joints

We attribute the good functional results achieved by us to the
appropriate selection of patients and the achieved intraoperative
volume by the surgeon who performed the arthroscopic
operation of the elbow joint. The functional recovery of the
elbow joint, as well as the range of motion of the elbow joint
and the forearm after arthroscopic treatment also depends on the
preoperative range of motion of the elbow joint, especially in
the case of contractures (Tsenkov & Dimitrov, 2023).

Another factor we take into account is the sample size — only 12
patients, of which four are professional athletes, five are non-
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professional athletes and three are non-athletes. Athletes have
higher functional requirements in order to be able to exercise
their sports and competitive activities. All patients consciously
and responsibly participated in the recovery process, because
this is essential for a good final result. Therefore, it is mandatory
to train the patients in the correct execution of the exercises at
home.

In the early stages of recovery, pain and swelling are important
factors in limiting the elbow joint mobility. According to Wu
and co-authors (2015), it is very important to start rehabilitation
as early as possible, recommending that active and passive
exercises that reduce pain and swelling, maintain the achieved
intraoperative range of motion in the elbow joint should be
started the day after surgery (Wu et al., 2015).

The present analysis showed that the early inclusion of
kinesitherapy according to our proposed methodology, with the
purposeful and risk-free application of the means, leads to a
faster and more effective overcoming of the postoperative
inflammatory reaction. With the removal of pain and swelling,
the reflex-conditioned muscle guard is reduced, delaying the
functional recovery.

The results of the conducted research show that on the 5-7th day
of the operative intervention, the mean value of the pain rating
scale was 4.42 (SD+1.311), and at the end of the sixth month -
0.17 (SD=0, 3890. After six months of kinesitherapy, a decrease
in self-reported pain level by 4.25 or a reduction by 96.15% was
found.

The values of the circumferences of the arm, elbow joint and
forearm indicate the absence of hypotrophy of the muscles
related to the movements of the elbow joint. On the 5th-7th
postoperative day, the presence of mild edema was detected.
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We believe that this is a result of the minimal invasiveness of
the arthroscopic method of treatment, which allows early
initiation of rehabilitation. The possibility of the early
application (1-4th postoperative day) of isometric contractions,
controlled passive movements along the physiological axes in
the comfort zone, active-assisted and active exercises of the
elbow joint prevent muscle hypotrophy.

These means in combination with cryotherapy, kinesio taping
applications and deep oscillation support the drainage of lymph,
thus reducing swelling and pain.

Morrey et al. (1981) defined the biomechanical functional
volume of the elbow joint between 30° and 130° flexion and 50°
each of pronation and supination, or 100° arc of motion.
However, even a small deficit in movement volume can lead to
a change in the quality of life of people with high functional
demands, such as athletes and heavy physical laborers (Tsenkov
& Dimitrov, 2023). Postoperative range of motion goals are
largely determined by intraoperative ROM achieved (Dodson et
al., 2008). Therefore, communication between the
physiotherapist and the specialist in arthroscopic surgery is of
great importance for the safe recovery of the patient.

The results of the goniometry performed 6 months
postoperatively showed a mean flexion value of the injured
upper limb of 138.170 (SD+7.346) and a deficit in extension of
2.920 (SD+4.502). The flexion/extension arch at the last
measurement was 135.25°+11.23. Mean values of supination
and pronation were 86.580 (SD%1.929) and 85.420 (SD+3.040),
respectively. We believe that the means we applied to improve
arthrokinematics - manual mobilization according to Mulligan
and joint-mobilization techniques according to Kaltenborn -
play an important role in improving the range of motion.
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Increasing the range of motion in the joint will allow us to work
more on the muscle strength in the next stage of kinesitherapy.
At the same time, the range of motion in the elbow joint is
directly related to the strength of the surrounding muscles. By
means of MMT, the main motor muscles related to the
movements of the elbow joint and radio-ulnar joint were
examined - flexors, extensors, supinators and pronators. A mean
MMT total score of 3.92 (SD+0.289) was calculated for all
muscles examined on postoperative day 5-7. Due to the
presence of pain and swelling that inhibit muscle contraction,
we believe that the assessment is not objective. At the third
month, the change in values compared to the initial
measurement was statistically significant with an increase in the
mean score of 5 (M=5.00, SD+0.000). The same data and at the
same level of statistical significance were maintained at the 6th
month testing. The rapid recovery of the muscle strength and
the development of active muscle stabilization in an open and
closed kinematic chain is the result of the multifaceted
therapeutic effect of the various devices with elastic resistance.
Functionally, patients treated arthroscopically are independent
in their activity of daily living and are usually able to return to
work and sports within 6 to 12 weeks after elbow arthroscopy
(Kim, Shin, 2000; Dodson et al., 2008; Bruno et al., 2001,
Micheli et al., 2003). In our paper, we investigated the complex
function of the upper extremity in order to get an idea of how
well the patient can use the extremity for activities of daily
living and work. Six months after the arthroscopic intervention
and after the application of a specialized kinesitherapeutic
methodology, an objective improvement of the functional
capabilities of the upper limb was established. The mean value
of MEPS after six months of Kkinesitherapy was 97.50
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(SD=5.839) points with a minimum value of 85 and a maximum
of 100 points. These values show that 83.33% (n=10) of the
patients had excellent results (100 points according to MEPS),
and 16.67% (n=2) — good results (85 points according to
MEPS).

The methodology applied by us is individual and specifically
oriented - tailored and focused on the individual needs of the
patient, for maximally fast and adequate functional recovery.
The dosage of the means, as well as the duration of the
kinesitherapeutic procedures, were fully adapted to the
capabilities of each patient.

A very important place in the methodology applied by us is the
protection of the muscles of the elbow complex from
overfatigue. Persistent pain symptoms at rest or pronounced
discomfort after a kinesitherapeutic procedure, a decrease in the
range of motion and the appearance of muscle spasm are
important indicators of an overdose of a certain agent.

The research data for all functional indicators show a reliable
improvement in all monitored patient indicators, which confirm
the effectiveness of the kinesitherapy methodology applied by
us. The results are comparable to the literature data and show a
good level of complete recovery of the function of the operated
limb.
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VI. CONCLUSIONS

1. The approved complex kinesitherapeutic program, including
Mulligan's manual-mobilization techniques and exercises with
elastic resistance, is effective in patients after arthroscopic
treatment of elbow joint dysfunctions.

2. The results of the study of the complex function through
MEPS show that the author's methodology applied by us leads
to functional recovery of the upper limb.

3. The application of manual-mobilization techniques according
to Mulligan leads to a rapid recovery of the range of motion in
the joints.

4. The application of exercises with elastic resistance leads to a
rapid improvement of the muscle strength.

5. The functional studies and tests we use display a clear and
up-to-date picture of the dynamics of the recovery process.

6. The obtained results are reliable and comparable to the
studied results from the world literature.
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VII. CONTRIBUTIONS

1. A comprehensive theoretical overview of the arthroscopic
treatment of pathologies in the area of the elbow joint and the
functional recovery after this type of surgical intervention is
made.

2. A complete author's kinesitherapeutic methodology for
functional recovery of the elbow joint after arthroscopic
treatment is developed and tested in practice.

3. An analysis of the functional recovery after application of the
described methodology is made and conclusions and
recommendations for the practice are defined.

VIIl. RECOMMENDATIONS

1. Introducing in the practice the kinesitherapeutic methodology
created by us for functional recovery of the elbow joint after
arthroscopic surgery.

2. When preparing an individual rehabilitation program, we
recommend special attention to be paid to the individual
training, and the patients to be trained in the correct execution
of the exercises.
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