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KIVAHOTIKN TWV HNVIOKWV...




loToAOVYIKA:

“Eow oT101BAdEC / KUPIO
OWUA: TTEPIMETPIKA
Oe0oHidEC IvwyV (TuTtou )

*Em@gaveiakd: dikTUO
AETITWV IVWV / JE QKTIVIKI)

KOTAVOMN \

AOvaun / yérpo
ehaoTikoTnTOag (Tensile
Modulus)
*AakTuAiokd (Hoop): = 100
Mpa

*AKTIVIKG: = 10 MPa
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Circumferantial

Collagen fibers
(random orientation)

Circumferential
collagen
fibers

Radial
collagen fibers

Composed of

70% water - 30% organic matter (Collagen constitutes 75%)

Radial -
force

Menisci comvert a compressive stress inlo
radial stress, which is taken up by a circumierential
(hoop) stress within menisci



2KoTroi Kail PoAor: Swing Phase Heel Strike

*Kvnuounplaia HeETadoon Twv QopTiIoEWV
*ATTOPPOPNCN TWV KPAdAC LWV

*AiTTavon

*[TpOANWN evdapOpIkrc BUAAKIKAG TTayideuong
*Katavour] Tou apBpikou uypou

*2 UVEIOQEPEI OTN OTABEPOTNTA TNG APBpwWaong
*BonBa o1n Kivnon oAicBnong

Yypn @aocn — ZupTrieon
[lepiexdpevo Nepd — 75%
«XauNAn d1atTePATOTNTA
«XaunAog &¢iktng (moduli)
OUMTTIEONG KAl OIATUNONG

MapoAa autd...o Mnviokog: \__// \\_//

*EyKAW[Rilel TO uypO ETITPETTOVTOC
TNV AvATITUEN UdPOCTATIKNG TTIEONG
*Eival TToAU eupeTaBANTOC

, fiuna-film sguesres film
pop(po)\olea Fluid sqeezed-out,
*MtTopEi va kaTtaveiuel upnAd m'mﬁﬂ;ﬂnf;:fara“““
popTia

PANEE 4 o

tibia |




70-99% of the joint load is carried by the menisci’

H ACOoVIKI @OPTION TTOU JETAPEPETAI e
UEOW TWV APOPWOEWY , HETATPETTETAI Femt
O€ «OTEPAVOEIOEIG» TATEIG

(Hoop menisci stresses)

*O pnviokog....
*[1pocapudleTal TTPOG TOV
unplaio KOVOUAO
*AUCAVEl TNV TTEPIPETPO TOU
* METAKIVEITAI TTPOC TA £EW
*AlaxEEl TO POPTIO OE
LMEYAAUTEPN ETTIPAVEIQ ETTAPNG
Kal €101 JEIWVEI TIG TTIECEIG
OTOV UTTOKEIUEVO XOVOPO...

2 NUAVTIKOTATO POAO TTai{ouV oI
EITEPXOUEVOI LUNVIOKIKOI TUVOEQLOI

'Eﬂd(pl‘] TWV xovgpwv. -

*AlyéTEPN CUNUOPPWON TS GpBpwong e .
*EAQTTWEVN ETTIPAVEIR ETTAPIS gl I
*Augnuéveg éoeIg eTapns > 200% ) iy, - "
*AugnuEVEC DIATUNTIKEC DUVAEIC. .. I.1.|||| --




»>[1pb6cBia oAicbnon
*To oT1TioB10 KEPAC TOU £0W UNVIOKOU
oTaBepoTToIEi TO TTPOCOI0 «OCUPTAPWTO»
oAioBnua og yovata pe eAAeipuata Tou X

»OT1TioB1a oAicbnon
*Ol uNVIOKIKOi OUVOEOMOI Eival OEUTEPEUOVTEC
TTEPIOPIOTEG TNG OTTiIoBIag oAioBnong

> 2Tp00N
*O1 UNVIOKIKEC DOMEC CUYKPATOUV/EAEYXOUV TN
OTPOPN TNG KVAUNG

O1 ocuvdeopoI
*2T0BEPOTTOIOUV TOUG UNVIOKOUG OTO KvNMIaio
TTAQTW
*EAEYYOUV TNV KIVATIKOTNTA TWV PNVIOKWV
*ATTOTPETTOUV TNV UTTEPMETPN MNVIOKIKN
TTPORBOAN.. _
*ATTWAEIO E0TW KAl EVOG, ATTODIOPYAVWVEI TN 165 MPa

A€ITOUPYia TOU PnNviokou... Lateral

Anterior




KaTta TNV Kauyn Tou
YOVaTOC, O NNVIOKOG
WETAKIVEITAI

*TTPOC TA £CW)..

gty

*KQl OTTIOBIO 0 ' LiPDsjcerior

) ) (Taken from: Vedi et al, 1999, JB.JS-Br)
m [ewWPETPIKA OTOIXEIQ:
= To E0W Kvnuiaio TTAATW gival
KOIAO

To €Cw Kvnuiaio TTAaTW €ivail
KUPTO

OT110TE 0 £0W UNVIOKOG
ouVvOAiBETal OTO KvNuIAIO
ETTAPMA KATA TNV TTANPN
KAuwn (1méavornta KAKwaong
3:1 ue rov E€w nvioko)




L NTTovon ecESey mation”
BIOGEKTIKOTNTO —
*YTTOO0XEIC OTIC TIPOCQPUOEIC : TWV E ‘motion
UﬂVlGKO'KVﬂUlGl’OU KAl HﬂVlO-KO'Hr]pK]iOU
load and load and
OuV. motion motion
*ATTOANEEIC UNXAVOUTTODOXEWV b2 1~ =z
Ruffini kau Pacini G e
.H “r]VIO-gKTOIJr’] r’] pr’lgglg GTO pressurized absorbed
’ ’ " bounda
UNVioKo, EAATTWVOUV TNV e ) lubricant
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Fluid pressure in femoral cartilage. intact joint (MPa) Fluid pressure in femoral cartilage. memscectomy joint {MPa)
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WOEIG MNVIOEKTOUNG...
EPWTNMA:
Kol Ba TTpéTrel 0 aBANTAG va
0z1 o TTAAPN AYWVIOTIKI
oTNEIOTNTO??7?

Lateral meniscectomy results in OA; also probably medial




EmioTpogn oTny rpotrovnon...

B pain and/or effusion

O no symptom

Summary of period of return-to-sport from
Number \Eeriod\f return-to-sport mean (95% Cl), days

Age
Young (<30) 54 (46-61)
Old (=30) 89 (69-109)

Injured Mmeniscud
MM 79 (63-95)
LM 61 (50-73)

Cartilage surface
Smooth 62 (53-71)
Damaged 80 (51-109)
Amount of resection
Small (<1/3) 79 (65-93)
Moderate (=1/3, <2/3) 65 (47-84)
Large (=22/3) 54 (39-69)
Activity level
Elite 54 (37-70)
Competition 53 (43-63) p = 0.0036
Recreation 88 (69-107)

Kim et al. BMC Sports Science, Medicine, and Rehabilitation 2013, 5:23




Week 1-2 Treatment Milestones

TOTAL VISITS 1-3 0F eatension ARCIM knee flexion to 90°
Crutches as needed (WE per surgeon) Superior patellar glide with O5%
OKC AR36A and PROM exercises AROM hipSankls WHL

Irreabilizer for ambusdation or brace kacked at Fuill kriee @xtensian

Scar maobilization SLE without quad lag
Patetlar mobilaanan
MMES for quadriceps
modalithes as needed
Mo resisted hamstring exerdse

T —
Weeks 3-4
Immabilizer for ambulation or brace locked at Full scar mobility
1-3 visits/week 0° extension AROM knee flexion within 10 degrees
Crutches with WB per surgeon of uninvolved
OKC AROM and PROM exercises Full patella mobility
OKC PREs hip, knee, ankle Zero to Trace effusion

TOTALVISITS 6-12

Multi angle isometric knee extension
NMES for quadriceps @ 60 degrees
Gait training (WB per surgeon) week 4
CKC to 45 degrees knee flexion week 4

Weeks 5-7
0-2 visits/week

TOTAL VISITS 6-16

Weeks 8-11

0-2 visits/week

TOTAL VISITS 6-20

Immobilizer d/fc per surgeon

Progress PREs for hip, knee, ankle
Begin to progress WB flexion 45-90°
Begin proprioceptive training
Endurance training via bike/stairmaster

MVIC=60%
No effusion

Progress PREs MVIC > 80%
Begin loaded flexion beyond 90° at 8 weeks

Weeks 12-14
Functional hop test if MVIC > 80%

Visits prn When MVIC > 80% initiate:
running progression

TOTAL VISITS 2-10 sports specific drills
agility drills

PREs at fitness facility

DE'EWEFE Follow up Functional testing at @ month and 1
. .. year post-op
Phyﬁlcal Therapy CIlnlc Progression of strengthening in gym

Emphasize plyometrics, jumping, cutting

intaining or gaining quadriceps
strength

MVIC, KOS and hop test > 90% for

return to sport (per surgeon)




‘loopeTpIkEG > max / sub-max >
specific angle®...

ACKNOEIS |
# Max or Sub-prax
EH&U?E{HLUUT}{; e Hﬁ|EElEEFiE'|:IE

Time hold | e
Time between Reps | sec
Time betwesen Sets | min

‘looToVvIKEG > peEIOMETPIKA / EKKEVTPA > max 1RM > AKA+KKA > ROM

‘looKIvNTIKEG > HEIOMETPIKAG | EKKEVTPa > max PT > AKA+KKA > ROM
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*Plyometrics
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Sguat or semi-Squat ?? That’s the Q

[Degrees of Knee Flexion ]

During the Deep Squat
100%
% DECELERATION
-: Maximum Anterior Shear Forces PHASE
1]
-= Peak ACL Shear Forces RELATNE ™ .:"'\-\. . /
MUSCULAR & NS
170 | = Maximum Hamstring EMG EFFORTWITH o i, A
80% LOADS St
ape | = Maximum Quadriceps EMG
N
si-50 = Maximum Posterior Shear Forces m
e w |/
- = Maximum PCL Shear Forces j
5] 100 1] &0 40
a0-130 | = Maximum Compressive Forces
SQOUAT DEPTH (KNEE FLEXION ANGLE)
a0+ |= Maximum Glute EMG J PENTERRFELCE | AGE EXTERGRAELATE
WISCULAR EFFORT WSEULAR EFFORT

Shear 1™
sheaf 2
Meniscus

V2 M

KNEE AND HIP EXTENSION DEMANDS IN THE SQUAT
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