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Zopatika Tunuoata kol apBpwoelg

To cwpa amoteAeital amo TUNUATA KAl OAEG OL KIVTOELS TEPLAaUavouy
OXETLKY Kivnom HETAEY QUTWV TWV TUNUATWV.

Ta TuHaTA TOL CWUATOG CLVOEOVTAL UE TIG APOBPWOELS TTOV TaSlvopovvTal

OTIG €ENG OUASEG:

1. ZvvapBpwoelg
1. ZuvOeoUWOELS
2. ZUYXOVOPWOELS

2. AlapBbwoelg

ZYNAPOPQZEIZ

XapakTnpIoTIKA: EVIOXUPEVESG aTmd éva ouvduacpuo

IVWB0UG Kal XOvEpIvou GUVBETIKOU I0TOU
EMTPETTOUV EAAXIOTN £WG Kapia Kivnon

ZYNAEZIMQZEIZ
Napadeiypara (pe Toikilouoa opoAoyia):
+ Pagég Tou kpaviou
+ Mepipepikri KvnuoTEpOVIaia
dpBpwon (ouvbéopwon)
+ O MegbaTeog upévag Tou
evioxUel TV kepkIdwAévia dpBpwon

AIAPOPQZEIZ

XapakTnpioTikG: daBETouv pia KOIAGTNTA
HE apBpikd uypd. EmTpéTiouy PETPIO WG
MEydaAn Kivnon

Mapadeiypara:

« TAnvoBpayiévia apBpwon

+ Amo@uaiakég oTTovOUAIKEG apBpwotlg
+ [ovaro (kvnuounpiaia dpBpwon)

* [Modokvnpikr apBpwon

ZYTXONAPQIEIZ

Mapadeiypara (pe TToikikouoa opoAoyia):
+ HPikA oupguon

* MeoooTovBUMEG OUYXOVOPWIOEIG
(oupTrepiAapfavopévou Tou
pecooTrovduAiou diokou)

+  Zuyyovdwon owparog-Aafric oTépvou
(ot veapn nAikia)




Evpog kivnong (ROM)

ApBpwoaoelg : Movoa&ovikeg, Alagovikég, [ToAvagovikég

0¢om kAeomg ovvtaéne (Close packed position): HEYLOTN EMAAANALX KOl LEYLOTT
otafepotnTa

H kivnon elvat évag cuvSuaopog BepeAlwdwy Kol ETIKOVPLIKWY KIVIIOEWV(KVALON,
oAloBOnon, otpon)

Métpnon o€ poipeg



duoloroyikn) Tpoxia Kivnong (ROM)
H @uoioAoyikn TpoxLld KIvnong EMITPETETUL ATO TO akKOAoLvOA :

e ApBpKn) empAvELX

e ApOpkod Yueva

e YUVOEOULKY) EAACTIKOTNTA

* YYLEG VEUPOUVIKO KL LUOOKEAETIKO OCUOTN O

e Mvikn dUvaun



Kavovikog meploplopuog apbpwong o€ eva aBikto (VYLEG)
oVoTNUX

H xivntikomta twv apBpwoewv cuvnbwg meplopiletal amo :

o ZYNUo apOpPLKNG ETTLPAVELNG KL OUOLOTNTA LE YELTOVIKT ETILPAVELX
* 'Opla cLVSEOUIKNG EAAOTIKOTNTAG

* Opla EAAOTIKOTNTAG TEVOVTIWYV KAl LUWV

* AmoBeon HOAAKWV LOTWV

* ApvnTiKN TIlEOT €VTOG TOV apOPLKOV YWPOU



[TaBoAoyikoL teploplopol

Ot ak6AovBoL TapdayovTeG Hopovv va BewpnBovv we TOAVES ALTIEG ATIWAELAG TNG
KIVNTIKOTNTAG TWV apOpWoEWV :

* [laBoAoyleg 00TWV KAl XOVOPWV
e  ZEVO oWUa HEoA oTNV dpBpwon
* Zkiowo N HETATOTILOT EVOOUUEVIKWVY SOV
*  ZupeUoEIS 1 OVAWSNG LoTOG

*  Mvikn atpo@la 1} vepTpOPlA

*  Mvikn p1)én 1 amovevpwon

« Tlovog

*  WYyuyoloylkol TapayovTeg

* Oidnua

* NevpoAoywkn BAGPN

* IMpavon

*  YTepKVNTIKOTNTA



Emmtwoeig Mewtwpevov EVpoug Kivnong

* To avBpwTtivo cwpa elval oAV TTPocapuootpo Kol 1 peiwon tov ROM
LG dpOpwons oLV WS AVTIETAOUL{ETHL ATTO TNV Kivion o€ pioe GAA
apBpwon.

e OLemmTwoelg ™G HELwUEVG ROM Oa e€aptnBolv amd to peyebog g
LelwonG kKol TNV apBpwor mov emnpedleTal.

ZuvnoeLs emMMTWOoEelS TepAaudvouv:
1. MeyaAUtepog Kivouvog TPAVUATIOUOV
2. Ileploplopdg otn Aettovpyikn) Kot abAnTikn) amodoon

3. Ilovog



TOToL BepameVTIKNG
Klvnong twv
apOpwoewV

H kivnon etvat n xupla uEBodog yla tnv
avinon ¢ TPpoxiag Kiviong Twv apbpwoewy.

O uokoBepamev g Uopel va

XPNOLUOTIONCEL TOUG SLoPOPETIKOVS TPOTIOUG
LLE TOUG OTTol0VG KIvelTal 1] apBpwon we Bdaon
YLt SLAPOPETIKEG BEPATIEVTIKEG TIPOCEYYIOELS.

Avo Baoikol TOTOL Kivong:

o [MabnTkn kivnon
« Evepyntikn kivnon



Ta&wvounon Tpavuatiopwyv

O&eleg KAKWOELG

Kakwoelg vtepypnong



O&eleC KAOKWOELG

"Artieg: Evéoyevelg (OUVOETUIKEG KAKWOELG, LVIKT p1EN) Kal EEWYEVEIS
TAPAYOVTESG (CLYKPOVOELS). OpllovTal KAl WG «IE ETTUPT 1) «XWPLG ETTAPT
0TI AOANTIKEG KAKWOELG.

"O¢on Tpavpatiopov: 0oto, xovdpog, apBpwaon, GUVOEGOG, HUG, TEVOVTAG,
apBpLKOG LVUEVAG, VEVPO 1] OEPUA

"Eido¢ Tpavpatiopov: katayua, eEapbpwaon, dStdotpepua, Stdtaon




Classification of ligament sprain

Grade i Grade Grade



Management of acute ligament sprains

Grade I and 11 Grade II1

l

First aid management

l

Electrotherapeutic modalities Surgery — repair
Joint mobilization - reconstruction
Soft tissue massage Or
Protective bracing

|

Muscle strengthening

Proprioceptive training

Functional training




Classification of muscle strains

Grade ii Grade iii



[IpoSlabeoikol THPAYOVTEG YO HUTKEG KAKWOELG

Avemapkn ¢ mpoBEpuavon

Avemapkég e0pog Kiviong g apBpwong
Mvikég avicoopoTiieg Kal BpayVVvoeELg
Komwon/vmepypnion/avemapkns amoKATACTHON
[Iponyovpevosg TpaALVUATIONOG

EAQTTwHaTIKY) TEXVIKN/EUBLOUNX VLK)
ZMOoVSUVALIKEG 1] AAAEG SuCAELTOVPYIEG



Tpavuatiopol vtEpypnong

O0T10: Kataypata amd oTPEG, 0oTITIdA Kal TeEpLooTiTIdSa, amo@uaoitioa

ApBpLKoG xOVOPOG: XOVOPOUAAGKLVOT)

MvooitiSa/mepLtovitida
- (PAEYLOVT] TOV HVIKOV LoToV 1] TNG TIEPLTOVING TTOV VTTOoTNPLEL Kol
Staywpilel Tov pu

OuAakitida
- €PeBLOUOG €VOG 1) TIEPLOCOTEPWV BLAGK WV

- TP
- XNULKEG dlepyaoieg



Tpavuatiopol vtEpxpnoMg

TevovtiTida
— (PAEYLLOVT] TEVOVTO TIOV XAPAKTNPLETHL OTTO
TOVO Kol TIPTELU0 UE TTEPLOPLOUO OTNV Kivnon ¢ apBpwong

- OXETI(OUEVEG UE EKPUALOUO
- WKPO-KAKWOELG

- Kontwon/ayyelakeg aAdayeg

- Avemtapxng O,, | Bpedm, oppoVIKEG XAAAYEG, XpOVLIAL PAEYHOVT),
yrpavon
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Avvaels: KaBopLloTIKOL TTAPAYOVTEC TPOAVUATLOUOV
-
()
MéyeBog (IToon dVvvaun epapuoletal;) (zf!>| W\
l
{ |

®¢con (Ilov oto cwpa epapudletat n Suvaun;)

3
Kate0Buvon (ue mold katevbBuvon e@apuoletal 1 SVvaun;) S ¥ “:..J \)}

Aixwg @oprion Eg@eAkuopdg  Zupmicon Képwn

AlapKeLX (XPOVIKO SLACTNUAX GTO OTOL0 EPAPUOLETHL 1)
Suvaun;)

ZuxvomnTta (m0co ocLYVA e@apuoletal n Suvaun;)

MetafAntomta (Eival to péyebog ¢ Suvaung otabepod 1
’ ’ 7 Aiarpynon Zuotpopri  ZuvduaoTiKA
LETAPBANTO 0TO SLACTNHA EQAPUOYTG;) @opnon

PvBuog (Iléco ypryopa epappoletat 1 SVvoun;)



Avtoy1 BloAoylkwv VALKWV

* H avtoyn twv BloAoyikwv VAIKWV 0pilleTal Ao TNV IKAVOTNTA Vo

QVTEXOLV OTA (POpTia Ywpls aoToyla:

* H avtoxn evog vAikov emmpealetoal amo :
- Mikpodoun

- [Iepleyopevo vypwv

- HAwia

- TYOmog, katevBVVON KAl TAXVTNTA POPTIWV



AvicotpoTia

H xatevbuvon epapuoyns ¢ SUvaung eival onuavTivkn

‘Eva opoloyevég vAIKO Ba avtamokplBel to (5o aveEaptnTa amo Ty
KaTeLOLVOoT TwV SUVAUEWYV

To BLoAoyikd VAKO Oev elval opoloyeveg (SnAadn n Sour Tov ToLKIAAEL
OTOUG LOTOVG) UE ATTOTEAECUA 1) CUUTIEPLPOPA TOV OE GUVONKES (POPTLONG
Vo EEAPTATOL ATIO TNV KATELOLVON POPTLOTCG.

‘Eva VAIKO Tov epgavidel autn TV EapTWUEVT Ao TNV KatevBuvon
aTTOKPLOT OVOUALETAL AVIGOTPOTIO



Typical nonlinear stress-strain (0-€) curve for biological tissues

Material strength

Yield point
Elastic limit

Proportional limit

Stress (0)

Rupture

e e

strain (€)

(0}
oint

Taon (N/mm2)

Znueio TENKAS

Opio eAaoTIKOTNTAG Bpavong

Mn ypappikn

yrepron MAaoTikr TEPIoXH

=

®uoioAoyiké e0pog
®ooprio (%)



Typical stress-strain (6-€) curve for biological tissues

Material Ultimate tensile | Ultimate tensile Cortical bone fast loading rate
strength [MPa] | strain (%) tendon

Tendon 50 -100 10 —-15
Cortical bone slow loading rate

Ligament 50 - 100 10 - 15

) muscle
Articular 9 - 40 60 — 120 >
Cartilage =

n
Skin 1-20 30 —-70
Bone (Femur) 110 -135 0.7-1.8

Strain (g)



Komtwon & Aotoyia YAwkov

‘OAa T VAIKE, cvpmeplAauBavopevmwy TV BLOAOYLIK®V LOTWV, TTOU VTIOKELVTAL 0€ eTavaAapfavoueva
@OPTLX TTAVW ATIO €V GUYKEKPLUEVO OPLO TTPOVGLAOVV KOTIWOT] UALKOU KAl TTAPOVGLAlOUV
LELWUEVT] LKAVOTNTA AVTOXNG OTIG AOKOUUEVEG SUVAELS

H ouvexnc @optwon evog KATaTovITIKOU VALKOU 081 Yel o€ evleyxouevn aotoyio VAIKOV.

Ml onUaVTIKY) £VVOoLa IOV GXETICETAL LE TNV KOTIWOT], YVWOTH WG
TO (PALVOUEVO TWV UPYIKWV KUKAWV 1] TOU TIPWTOU KUKAOU (initial-
cycles or first-cycle effect), VTOSNAWVEL OTL T UNYXAVLIKY ATTOKPLOT
IOV TIAPATNPELTAL OTOVG APYLKOUG KUKAOUG KATATIOVTONG UTTOpEl 123n
va SLLPEPEL ATTO TNV ATTOKPLOT) IOV TIAPATIPELTAL KATA TN
SLAPKELX LETAYEVEOTEPWV KUKAWV KATATIOVNONG

Stress (0)

OL AdyoL Yl qUTO TO PALVOUEVO UTIOPEL va TeplAaudvouv:
Slakvpavoels Beppokpaciag, LETATOTLON VYPOoU KAl
XAPAKTNPLOTIKA LEWSE0VG amdKPLONG.

Strain (g)



Contents lists available at ScienceDirect

Journal of Biomechanics

) journal homepage: www.elsevier.com/locate/jbiomech
ELSEVIER www.JBiomech.com

Effects of cyclic loading on the mechanical properties and failure of

GCheck for
human patellar tendon s
Colin R. Firminger *, W. Brent Edwards
Human Performance Laboratory, Faculty of Kinesiology, University of Calgary, Canada
Biomedical Engineering Graduate Program, University of Calgary, Canada
McCaig Institute for Bone and Joint Health, University of Calgary, Canada
ARTICLE INFO ABSTRACT
Article history: Patellar tendinopathy is a common overuse injury in sports such as volleyball, basketball, and
Accepted 22 February 2021 long-distance running. Microdamage accumulation, in response to repetitive loading of the tendon, plays

an important role in the pathophysiology of patellar tendinopathy. This damage presents mechanically as
areduction in Young's modulus and an increase in residual strain. In this study, 19 human patellar tendon
Keywords: samples underwent cyclic testing in load control until failure, segmented by four ramped tests where dig-
Fatigue loading ital image correlation (DIC) was used to assess anterior surface strain distributions. Ramped tests were
B‘:;i‘::]":;?::mmlmon performed prior to cyclic testing and at timepoints corresponding to 10%, 20%, and 30% of cyclic stiffness
Fandonmschanics reduction. Young's modulus significantly decreased and cyclic energy dissipation significantly increased
Surface strain distributions over the course of cyclic testing. The DIC analysis illustrated a heterogeneous strain distribution, with
strain concentrations increasing in magnitude and size over the course of cyclic testing. Peak stress
and initial peak strain magnitudes significantly correlated with the number of cycles to failure
(r? = 0.65 and r? = 0.57, respectively, p < 0.001); however, the rates of peak cyclic strain and modulus loss
displayed the highest correlations with the number of cycles to failure (¥ = 96% and r* = 86%, respectively,
p < 0.001). The high correlation between the rates of peak cyclic strain and modulus loss suggest that
non-invasive methods to continuously monitor tendon strain may provide meaningful predictions of
overuse injury in the patellar tendon.

@© 2021 Elsevier Ltd. All rights reserved.



Stiffness, k (N/mm)
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Apxec Bepameiag

EAaylotomoinon ¢ EKTaong ™G apPXLKNG (nULEG
[IpowBNo”M TG EMOVAWOTG TOV TPAVUATIOUEVOL LOTOV

Alatipnon & amoKaTACTAOT TNG EVAVYLOLAG, TNG SUVAUN, TNG
LOLOSEKTIKOTNTAG KAL TNO OCUVOALKNG (PUOLKING KATACTAONG KATA TN (PAOT)
NG EMOVAWONG

Agltovpylkn ATTOKATAOTAOT)

ASloAGynon KAl QVTIHETWTILOT TUXOV TMPOSLHOECIKWY TAPAYOVTWV YLl
LELWOT VTIOTPOTIWV



Exercise to prevent sport injuries

The effectiveness of exercise interventions to prevent
sports injuries: a systematic review and meta-analysis
of randomised controlled trials

Jeppe Bo Lauersen,' Ditte Marie Bertelsen,” Lars Bo Andersen®*

ABSTRACT time-consuming and expensive, both for the society
Background Physical activity is important in both and for the individual.*'® However, sports injury
prevention and treatment of many common diseases, but prevention by different kinds of strength training,
sports injuries can pose serious problems. proprioception exercises, stretching activities, and
Objective To determine whether physical activity combinations of these, is accessible to essentially

exercises can reduce sports injuries and perform stratified everyone and requires limited medical staff assistance.
analyses of strength training, stretching, proprioception and  This adds several interesting aspects regarding the

combinations of these. and | Copclusions Despite a few outlying studies, consistently
favourable estimates were obtained for all injury prevention
measures except for stretching. Strength training reduced
sports injuries to less than 1/3 and overuse injuries could
be almost halved.



Exercise interventions to prevent hamstring injuries in athletes:
A systematic review and meta-analysis

ROK VATOVEC', ZIGA KOZINC ©®'2, & NEJC SARABON @ !3

! Faculty of Health Sciences, University of Primorska, Izola, Slovenia; *Andrej Marusic Institute, University of Primorska,
Koper, Slovenia & >Laboratory for Motor Control and Motor Behaviour, S2P, Science to practice, Lid., Ljubljana, Slovenia

Abstract

The aim of this meta-analysis was to assess the effectiveness of exercise-based interventons for prevention of hamstring
injuries in sport. PubMed, Cochrane Central Register of Controlled Trials, Web of Science, ResearchGate, CINAHL,
PEDro, ScienceDirect and Google Scholar databases were searched for randomized controlled trials and prospective
cohort studies exploring the effects of exercise interventions on hamstring injury incidence. Subgroup analyses were
performed to determine effects of several independent variables related to the interventons. Altogether, 17 studies were
included. Exercise interventions decreased hamstring injury risk (RR=0.49; 95%CI = 0.40-0.59; » <0.001). There were
similar effects found for interventions performed <2 times per week (RR=0.35; 95%CI=0.15-0.82) and the
interventions performed >2 times per week (RR=0.44; 95%CI=0.31-0.61). Similarly, there were similar effects found
for the interventions with progressive increase in load (RR=0.53; 95%CI=0.37-0.74) and the interventions with
constant loads (RR =0.46; 95%CI = 0.36-0.58). Other subgroup analyses (intervention supervision, sport type, inclusion
of Nordic hamstring exercise and type of the trial) also showed no indications on specific characteristics of the
interventions, that increase the preventive effects. Our findings showed that hamstring injury incidence can be decreased
with exercise-based interventions, and that weekly frequency and load progression are not among the most important
variables to consider in prevention programmes design.

Keywords: Prevention, strength, soccer, athletes, muscle injury

Highlights

» Hamstring injury risk may be decreased up to 50 % by exercise-based interventions.

e It is unknown how independant variables, such as load progression, weekly fregency affect the magnitude of the effect.

o Future studies should directly compare the effects of different interventions to come up with the optimized approaches to
hamstring injury prevention.
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