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Female athletes have 458 foldPfisk of ACLO
injury compared with male counterparts.O]

*[Plyometric@raining{high intensity)d

[Biomechanics analysis and feedback[(egLegl]
alignment)d

*[dTechnique training{&y.jumplanding)d
sdStrength trainingd
+[Balance & core stability training0

Hewett,tJet d (2006)01

ACL injuries in female ath etes(3-part 2, a metatBnalysis of neuromuscularC
interventions aimed at in jury preventionCl

Landing techniquel

Drop jump screening test3-Moyes 20070

ACL injuries in female Athletesdiewettet al 2006)0
(metaf@nalysis)O

‘all 3 studies that incorporated highfifite nsity[]
plyometricsfeduced ACL risk, whereas thel
studies that did not incorporate hightl
intensityplyometricsidid not reduce ACLT
risk’C]

PEP programmel]

SantaMonica Orthopaedic & SportsQ
Medicine GroupO

www .aclprevent.comd

Depth of flexion on landingd




Split squat to check alignment and controll

» Nontbntact injury at contact sports (72%)0]

* Sudden deceleration followed by change of(]
direction or landing motion (often valgus)

* Majority with foottBtrikemearfull extension]

e Quads implicated (with lax hams) in[l
straining ACL with max eccentric contractionil

Bodenétal, 200000

* Very sensitive andd
specific for ACLO

MalangalGA, Andrus S, Nadler(]
SF, McLean J. Physical [
examination of the knee: all
review of theoriginal e st
description and scientific validity(]
of commonlarth ope diclfiests.C]
Arch Phys Med & Rehab 2003;00
- 84(4):592t603.00

* Low correlation with(]
subjective instability

{k180 -0 25%[
EF8ER50 -0 10%0]
250 -0 5%0

Arthrofibrosis[]
sLearly 1980'sl___ -0 19%0
(199607 -0 1%0

Shelbourne O
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* Principle: Easy anteror(s ubluxationlof lateral]
femorali@ondyled
Com ponents:[
¢ Full (hyper) extensionJ
Patient relaxedd
Lift foot and suspend kneel
Simultaneous valgus and inte rnal rotation
LT C now(Subluxe di{you cant see this yet)[]

Flexion, keepinglValg/IR stress: LTC reduce s with all
palpable / visible clunk/ shift/ glided

non the ACL:J

*FICKC exercises do NOT shield the ACL totaly[l
from strain(3peak strain on the ACL during OKC[
active extension and bilateral squatting areld
equald (Beynnonlét al 1997)00

Howeverl]

s[@1N resistance in OKC exl8lincreases ACL.strain{]

+[N load in CKC ex@ldoes NOT increase ACLO
strain.O

(Fleming et al 2003)0

~ Open Kinetic Chain Exercisesl

It is only OKC quadriceps exercisesl]
which compromise the ACL[
&0
thenonly in 0 ange[]

High-correlation with subjective instability]

MalangalGA, Andrus S, Nadler SF, McLean J. PhysicalC
examination of the knee: a review of the original testd
description and scientific validity of common@rthopedicO
tests. Arch Phys Med & Rehab 2003; 84(4):59 (I

*[OStep upsO No significantd
difference betweenl
them, these results]
are similarteld
previously studied
e[Lungel testslieldsquatting and
active extensionl)

*[0Step downs[]

s[Unilateral sit to standd

(Heijnelét al 2004)0

@mmonly pres (mean +SE)

Rehabilitatio n Activity[] Peak S rainC]

Active flexion®@ktension of the knee vith 45 weght boo t0™ 3.8 (0.5) %1
Lachmanitest ( 150 Nof anterior shear kad; 3 Offlexon)] 3.7(0.8) %0
Squatting(] 36(05)
Active flexoni@tension (no weight boot) of the kneel]
Simultaneous quads 5
Isometric quads 2 (30 N sio 2705)
sufBifdingn 27(12)
Wieightbearing[@ 207 knee flexon 21(05)
Ante rior drawer (150 N of anterior shear load: 0fflexion)]  1.8(0.9)
tationary bigyclingC) 1707
Isometr ¢ hams on @ 0.6(0.9) %

Simultaneous quads and harms contraction @30T 0.4(05) %1
Pasive fleson@xension of the kneell 01(09)%

Isometiic Guads @ntr adion @ 60°T(30 NiR of exensionL]
Isometric quads ontr ad!B7ES 030 N of exension
Simultaneous qua
Sinultaneous qt

Isometric hams contractd n @30T BOfANd 90711
(D N of flexion torque) ]



1 Pea
[0 1 knee flexion anglel ACL strain=r?0
Due to increased hamstring activity with[]
greater hip flexion

“Bt this time it is not possible to identify]
which.exercises are safe or harmful to ad

healing graftbecause strain thresholdsT
that are beneficial and/or detrimental told

graft healing remain unknownftTl
(Heinelét al 2004)0

*[Recurrentlimeniscalfears]
*[Advanced joint surface erosion]
*[Progressively increasing laxity[
*[Chronicl8ynovitisO

Improper rehabilitation can elicit or(]
accelerate these symptoms[]

Treatmentl!

[Facilitate hamstring function.]

*[{Positive pivot shiftEladd resisted ext(ibial (0
rotation with knee flexionEléspleéccentric.)O

*[Progressive strengthening:[]
PNF/NWB ex[El]

BilatlWB ex’sL]
UnilatWB ex s0
Unidirectional(l
Multidirectionalll

*[Balancell

*[Proprioception]

e[Endurancel

[Agilityd

[ Bport/occupation specific activities

o[Instability

*[Activity leveld




«[ILigament repair=2Mrgentwithin a few days)O

e[ILigament reconstructiondmot urgentd -DAdvantagesD
Optimum time 4 weeks[ +[Disadvantages]

*[Meniscus: Partialinenisectom ytnontilirgentl e[Indications[]
Meniscalltepair: better early

Bucket handle tearwith locked knee:[]
urgentl

*[IKnee dislocation:[lirg ent hospitalisation [
Check for vascular damagel]

*[Advantagesl] *[Advantagesl]

*[Disadvantages(] [Disadvantages(]
[Indications[] o[Indications[]

s[Posteroflateral bundleE¢controls ] AI IO g r aft[]

rotational stability

[JAnterotfmedial bundle=dontrols A/PL
stabilityd




*EGraft necrosis[]
«[Revascularisation]
«[ICellular population
«[ICollagen depositiond

«[Maturationd

«[JRevascularisation takes place from the ends ofJ
the graft towards the middled

<ONutrition to the graft is by diffusion from synovialO
fludO

«JThe tibial emnant of the ACL"& the fat pad arel]
~importantstructures forSynovialisation &
vascularisation & ? feedback mechanism.O

s[Autograftsfare strongest at the time ofl]
transplantation(]

[Tensile strength? during first 12 weeks[]

«[5irengththen over next 9212 monthsl]

Autograftst
*[6 wks[ZHgraft shows[@vascular Becrosis]
surrounded by a vascular synovial sheathd
[BHID wksHgraft invaded by budding
capillaries™
~o[116 wksFMear complete revascularisationkl
s[R20wksElIrevascul arised]

PTG: bone on bone healing=ESecure by 681
weeksl

Hamstring graft: soft tissue/bone healing 20
8HIP? weeks[

Rodeo, Scott et al (1991)0
Scranton, Pierce etal (1998)0




Four Phasesl]
Oof]
Rehabilitation

‘Shelbourne et al.(1992)[1

To prepare the patient for surgery withd
a full understanding of the operativel
and

posttbperative procedures.d

Early range of motion exercises will[]
prevent adhesion formation and(
tightening of soft tissues around theld
joint, thereby restricting thel
development of contractures.or]
excessive scar tissuel]

Focuses on:0J

= Resolving swellingO

» Regaining maxim um range ofl]
movement[]

= [nitiating a strengtheningprogrammefl

= Mental preparation by-fhe patient]

Focuses onlJ

=regaining active and passive knee movement[]
full extension (hyperextension)t
flexion to 90 degreesl]

= wound healingO

= maintenance of active quadriceps controll]

=early functional weight bearingd

= closed kinetic chain activity[]




Loss of full extension increases(patellof
femoral contact forces and contributes tol]
guadriceps weaknesslisachs et al)0

Aims:[
sCFlexion = to opposite sidel
sEExtension =10 opposite sidel]

Focuseson(]
restoration of full functionO
sport/ work specific trainingd
return to sport/work on reaching 70 % of thel
stren gth of the unaffected legd

Monitor all. stages, progression is dependentl
onswelling and range of motiond

n testing

Why test? [
“If a muscle cannot function in an isolated]
muscle test then it cannot function in and
integrated kinematic movement'C]
When safe to test?[]
BRIB[H26wks[] FSHGEHBHTPks[]
(if slightly lax consider ROM)C

Progress if <25% diff.[]

*[Focuses onl]

= restoration of improved motor{]
functionO

= restoring a normal gait pattern{]

= increasing flexion to 135 degrees(]

= improve muscle.timing, coordinationd
and strength trainingd

= progress functional activity

Davies’ sequential testing seriestl]
*[Basic measurements(3VAS for pain
AROM; PROMI[(<10% diff)0

*[KT2000[(<3mm diffEmormal, if >3mmZguarded]
progression)d

s[Proprioceptionl balance testsi{k10% 2 frogress)d

*[IClosed chain testingZ-linealbilatis okinetic [(k 30%0
diff? progress)d

] Functional tests: [

1. E_BilathuatELEk/en weight Er_sgm-ﬁc-ales)lj

2.0Functional jump testsHiilat[=[Single jump O
for distance. [nales100% height; females 90%0
height) 0

3.0Functional hop tests=uninvikeg then invd
legd

4..ower.extre mity function test[]

5.0Sports spedific testst]

NB'look at quality of movementin eachl
test, not just distanceZHgood controll]
is imperative




o[ Primary aim is to regain limb symmetry]

*[Avoidihaemarthrosisi& gross effusion =0l
bed rest X 1 week, CPM &[Gryocuffld

s[lse of contraflateral graft to avoid[
clash of treatment principles in the[
early stagesl]

*[Mechanism of injury

These authors all found results comparableld]

Maeda et al 19960

Siegall& BarmerAl/ estin 19980
Corry et al 199900

Eriksson et al 20000
Aunelétal 20010

Beard et al 20010
Goradial&[Granal20010

More restricted rehabilitation forQd

e Siegall& BarberfilV estin 19980
e Fueta 20000
* Barrett etal 20020

Restriction not required:d
* Howell' &Taylor 19960
e Corryetal 19990

“The-contratldteral boneffatellar tendon
graft appears to present no advantagel]
over thelipsilaterallgraft, as all symptoms]
concerning donor site morbidity are shifted
from the injured into the healthy knee, and]
return to activity isimotit ore rapid”d

¢ Agliettiiet al 19940
* Baretteta 20020
* Beynnon[@t al 20020

NO.increase in laxity:[]
¢ Cooleyetal 20010
* Corryetal 19990

e Barrett etal 2002:0
PTG=B% failure rated
FSHG[ER23% failure rated

».Corryetal.19990
* Nooijinlét al 20000




“[Dccursin FSHG > PTG subjectsd

£ with-accelerated rehabilitation

[775% widening occurs in first 3 months[]
(Bantesleétal 2004)0

*[60% occurs in first 6 weeks, beforeld

biological graft incorporationliink etar2001)@

*[Expansion occurs over time[=-1H2 weeks,O
not immediately after surgeryl@uck et al 2004)0

*fCommonly used to measure success of[J
reconstructive surgery[]

<[NOI[dorrelation between laxity test results]
and any function test or patient satisfactiond
resultsC] > -

(Harter et al, 1988; Lavoie et al, 2001; Kocher et al, 2002)

Lephartlét a (1991)00

«[Cofontraction test3{imed sidetteppingd
using rubber cordr]

o[TCarioca test=2fimed

o[Bhuttle runsEfimedd

2 What is target/ normal for each subject]
? Useful for monitoring progressC]

Outcome measures: [

* Stability FHKT2000;Lachmanl
¢ Functiond
« Patient Satisfaction]

Single leg hop tests:[

>15% limb difference is classed as abnormalfBarbern
et al 1992)0

JTimed 6 metre hop (Barber et al 1990)0]
«[JSingle hop for distancell

JTriple hop for distancel

[ICrosst@ver hop for distance (Noyes et al 1991)00
«dStair hopQ - 3

slVertical hop (Hopper et al 2002)0
[JAdapted crosstiiver hop test (Clarke et al 2002)0




[Test=retest reliability in ACLO
reconstruction subjects at 1yr posttGp[]
(Hopper et al 2002)0

«[Eastlacklet al (1998) comparedidopersi
and-nentgopersibllowng ACL injury &
found the crosstver hop test to be thed
most discriminatory (lateral movements)

[l Lysholm knee scoring scale: specffic tol]
activities of daily living & symptoms. Scoresl]
outof 10000

[0 Tegner activity scale: work / sport related
activities. Scores 10000

«["IKDC subjective evaluation form: Complicated
scoring systemO
(David Johnson & Roger Smith, 2001)00




