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T Assessment of the acute knee

T Anterior Cruciate ligament injury
T Medial ligament injury

+ Posterior cruciate ligament injury

T Patella instability



Dr Justin Webb

Specialist Knee Surgeon

T ACL reconstruction
+ Adult t Quads/Hamstring/Patella tendon
+ Paediatric
+ Revision

IIIIIIIIIIIIIIIIIIIII
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Specialist Knee Surgeo

+ ACL reconstruction

T Arthroscopy
+ Meniscus repair
+ Patellofemoral stabilisation
+ Chondral restoration




Dr Justin Webb Orthopaedics SA

BONE & JOINT SPECIALISTS

Specialist Knee Surgeon

T ACL reconstruction
T Arthroscopy
T Multi-ligament knee injury




Dr Justin Webb

Specialist Knee Surgeon

T ACL reconstruction

T Arthroscopy

T Multiligament knee injury
T Knee Osteotomy
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Dr Justin Webb

Specialist Knee Surgeoniis

T ACL reconstruction

T Arthroscopy

T Multiligament knee injury
T Knee Osteotomy

T Robotic Assisted Knee replacemant

+ Partial knee replacement
+ Total knee replacement
+ Revision knee replacement
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History

t ZW1l%[U Z C
t Knee dislocated
T }lpuo v[S %0 C }us P u

T Swelling
+ Rapid or delayed

]

T Feels unstable
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Painful instability
T Quadriceps inhibition

Quadriceps
~ muscle and
tendon

 Patellar
tendon

CMMG 2
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The Acute knee Injury

Painful instability
T Quadriceps inhibition

Painless instability
T Structural injury

BONE & JOINT SPECIALISTS
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Examination
T Difficult early
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Examination
T Difficult early
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Dr Justin Webb - LCL - 2015
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Examination
T Difficult early
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Examination
T Difficult early
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Imaging
T X-ray

BONE & JOINT SPECIALISTS




The Acute knee Injury

Imaging
T X-ray

I MRI




The Acute knee Injury

Initial Management
T Rest, ice, elevation

T Immobilisation
+ Brace - Collateral ligament
+ Crutches to support gait

T Early Referral

) Orthopaedics SA

& BONE & JOINT SPECIALISTS
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ACL injuries occur when
bones of the leg twist
in opposite directions
under full body weight
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Anterior Cruciate Ligamen

Majority Non-Contact

1 Grounded foot
T Hyper-extension/Pivot

Female risk 2-5x
+ AFLW1t 9X

Increasing Adolescent Incidenc

354

Orthopaedics SA

BONE & JOINT SPECIALISTS

Increasing rates of anterior cruciate ligament
reconstruction in young Australians, 2000—2015

David Zbrojkiewicz'?, Christopher Vertullo'?, Jane E Grayson*

Z )\
The known Rupture of the anterior cruciate ligament (ACL) is
acommon and devastating injury that is largely preventable by
neuromuscular agility training.
The new The of ACL in is
the highest in the world, and is increasing. At greatest risk are
men aged 20—24 years and women aged 15-19 years, but
incidence is increasing most rapidly among 5—14-year-old
children. The incidence of revision ACL is increasing more
rapidly than that of primary ACL reconstructions.
The implications These findings justify establishing a national
ACL injury and an ACL
\resbtry to improve outcomes for active young Australians.

J

mon and debilitating injury that typically results from a
non-contact event in which a previously healthy indi-
vidual changes direction at speed while playing a multi-
directional sport. ACL ruptures were once thought to be
in the skeletally i ' but recent evidence
suggests that the global burden of ACL injury falls increasingly
on adolescents and young adults.”” The short term consequences
of ACL rupture include the inability to participate in sport,
reconstructive surgery, and prolonged rehabilitation.” In the long
term, regardless of whether or not an ACL reconstruction is
performed, almost all individuals who tear an ACL are at
increased risk of osteoarthritis and disability,"” and this risk is
substantially increased by concurrent meniscal injury."

Descriptive analyses of populah'on—based data indicate that the
incidence of ACL reconstruction in Australia is among the highest
in the world.”” Recent analyses of data in Victorian injury data-
bases have found i g rates of sport-related hospitali

and lower limb injuries in older children and young adu]rs *#butit
is uncertain whether this trend applies to the entire country, is
confined to younger people, or is sex-specific.

R upture of the anterior cruciate ligament (ACL) is a com-

Several studies have found that neuromuscular aglhty and pro-

Objectives: To investigate the incidence and demographic
features of anterior cruciate ligament (ACL) reconstructions in
Australia by age and sex, and to determine whether the
incidence has changed during the past 15 years.

Design and setting: Descriptive epidemiological analysis of
longitudinal data on ACL reconstructions (July 2000 — June
2015) in the National Hospital Morbidity Database.

Main outcome measures: Population ACL reconstruction rates,
by age group and sex.

Results: 197 557 primary ACL reconstructions were performed
during the study period; the annual incidence increased by

43% (from 54.0 to 77.4 per 100 000 population), and by

74% among those under 25 years of age (from 52.6 to 91.4 per
100 000 population). In males, the peak incidence in 201415
was for 20—24-year-olds (283 per 100 000 population); for
females, it was for 15—19-year-olds (164 per 100 000 population).
Annual growth in incidence was greatest in the 5-14-year-old age
group (boys, 7.7%; girls, 8.8%). Direct hospital costs of ACL
reconstruction surgery in 201415 were estimated to be

$142 million. The annual incidence of revision ACL reconstructions
increased from 2.49 (2000-01) to 5.65 per 100 000 population
(2014—-15), or by 5.6% per year; revisions as a proportion of

all ACL reconstruction increased from 4.4% to 6.8%.
Conclusions: The increasing incidence of ACL reconstructions in
young Australians over 15 years is worrying. The individuals at
greatest risk are men aged 20-24 years and women aged
15-19 years; the rate of reconstruction is increasing most rapidly
among those aged 5-14 years. Revision rates are increasing
more rapidly than those of primary reconstructions.

-

Institute of Health and Welfare (ATHW) (http: //www.aihw.gov.

au/ hnsplldl\ dam/ pmwdurcw—ddh\ cubes). The NHMD com-
prises icrecord ies for episodes of care
provided by state and territory health authorities, mcludmg data
from pubhc and private hospitals, as well as from private surgical
centres. The database affords national coverage of information on

prioceptive training p effectiveas p:

averting 50-80% of ACLi injuries.”"" Sports injuries, particularly
ACL injuries, are emerging as an internationally recognised public
health problem, making it vital that the demographic features
associated with an increased risk of ACL injury are characterised.
The aim of our study was to investigate the incidence and
demographic features of ACL reconstructions in Australia, by
age and sex, and to determine whether the incidence of ACL
reconstructions has changed during the past 15 years.

Methods

Study design
dinal data for ACL uctions d from the
Natmnal Hospital Morbidity Database (NHMD) of the Australian

F hospital with a negligibl ion of
missing data (0.004% of cases per year)."* “The database collects
information on the type of procedure (according to the Interna-
tional Statistical Classification of Diseases and Related Health
Problems, 10th revision, Australian modification [ICD-10-AM]"
and the third to eighth editions of the Australian Classification of
Health Interventions [ACHI]"), year of procedure, sex and age
group of patient, and whether the procedure required day or
overnight admission.

Patients who underwent a primary knee reconstruction during the
period 1 July 2000 — 30 June 2015 were identified by ICD-10-AM
block number 1522 (with ICD-10-AM procedure codes 4953900,
49539-01, 49542-00,49542-01). AIHW procedure numbers included
both isolated cruciate reconstruction and cruciate reconstruction
with concurrent meniscal injury. Revision knee reconstructions

'_ch Research Australia, Gold Coast, QLD. ?Griffith University, Gold Coast, QLD. *Gold Coast Orthopaedic Research and Education Alliance, Griffith University, Gold Coast, QLD.
“University of Sydney, Sydney, NSW. (3 d zbrojkiewicz@griffith edu.au « doi: 10.5694/mjal7.00974 « See Editorial. p. 341« Published ontine 23/04/2018

Podcast with Christopher Vertullo available at https//www.mia com au/podcasts
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Do all ACL injuries need reconstructing?
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Non-operative Management
t Can be successful

T Intense physical therapy program
+ Static and dynamic control, impact, jump and land, cutting
+ 3 month minimum
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Who needs surgery?

1. Coper
+ Returns to pre-injury level of play

2. Adapter

+ Adapts activity level to knee function

3. Non-Coper

+ Persistent symptomatic instability

Orthopaedics SA

BONE & JOINT SPECIALISTS
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Who needs surgery?

2. Adapter

+ Adapts activity level to knee function

3. Non-Coper

+ Persistent symptomatic instability
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Who needs surgery?

2. Adapter

+ Adapts activity level to knee function
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The adapter

T Avoid instability events

T More difficult in younger, more active patients
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Concomitant Injuries
Bilateral Injury: N = 57 All Patien No Participation
Multiple Ligament: N = 66 N =832 N =85
Other: N =25
All Others
N =599
T
Chondral Defect/Repairable ‘ MRI ‘
Meniscus N = 167
Pré-s Rehab Unresolved
r@e_e:ga impairments |- ACLR
— N=87 N =87
—
SCREENING EXAMINATION NC R ACLR
N=199 | ™, N =198
ACLR No ACLR
N =53 N=1
Lostto FU |~
N=5
Rehab | | ... | FaildRehab | ACLR
N =88 N=5 N=5
L S F— UnknownRTS | . ... PassRehab
N=2 N =283
ACLR
N=13

Adapters ass Full RTS
N=5 N=63

No ACLR ACLR No ACLR ACLR Lost to F/U
N=4 N=1 N =25 N =36 N=2
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Relationship Between Time to

ACL Reconstruction and Presence of
Adverse Changes in the Knee at the
Time of Reconstruction

Mark Sommerfeldt,”™* MD, MPH, FRCSC, Tom Goodine,* MD, FRCSC, Abdul Raheem,§ BA, TABLE 2
Jackie Whittaker, ! PhD, MD, and David Otto,™ MD, FRCSC - )
Investigation performed at the University of Alberta, Edmonton, Alberta, Canada Prevalence of Meniscal Tears by Quartﬂesﬂ
Location First Quartile (n = 226) Second Quartile (n = 247) Third Quartile (n = 172) Fourth Quartile (n = 215)
Medial < 48.2(109) 48.6 (120 < 59.3(102) 78.6 (169
Lateral 46.9 (106) 43.7 (108) 47.1 (81) 50.2 (108)
Both 23.9 (54) 22.7 (56) 30.8 (53) 37.7 (81)
No tear 28.8 (65) 304 (75) 24.4 (42) 8.8(19)

“Values are expressed as % (n).

Summary of Chondral Damage by Quartiles”

Location First Quartile (n = 226)  Second Quartile (n = 247)  Third Quartile (n = 172)  Fourth Quartile (n = 215)
Medial femoral cond@fl (28) @ @(33) 35@
Lateral femoral condyle 4.9 (11) 6.5 (16) 4.1(7N 8.5 (19)

Medial tibial plateau 0 (0) 0.4 (1) 0.6 (1) 2.8 (6)

Lateral tibial plateau 1.8 (4) 0.8 (2) 1.7 (3) 0.5(1)
Patellofemoral 0.44 (1) 2.43 (6) 1.7 (3) 1.9 (4)

“Values are expressed as % (n).
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Pivot Shift - Dr Justin"Webb 2022

IIIIIIIIIIIIIIIIIIIII



) Orthopaedics SA

BONE & JOINT SPECIALISTS

Anterior Cruciate Ligament

Who do | operate on?

T Other injuries needing surgery
+ Chondral or meniscus injury, other ligamentous injury
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Who do | operate on?
T Other injuries needing surgery

T High risk patient
+ Young
+ High level sport




Anterior Cruciate Ligament

Who do | operate on?
T Other injuries needing surgery

T High risk patient
T Failed Non-operative

T Patient preference
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ACL reconstruction

e G T R
GRAFT PREP STATION -
AR-2950
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ACL reconstruction
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ACL reconstruction

) Orthopaedics SA
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o

Anterior (High)

‘ Intercondyiar Ridge
Proximal (Deep) Distal (Shallow)

Biiurcate R/Idge
Posterior (Low)

Anterior (High)

Proximal (Deep) Distal (Shallow)

Posterior (Low)
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ACL reconstruction
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Anterior Cruciate Ligament

ACL reconstruction
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Rehabilitation

1. Pre-habilitation

Knee Settled before surgery

+
+  4-6 weeks neuromuscular pre-conditioning
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Anterior Cruciate Ligament

Rehabilitation

1. Pre-habilitation
2. Acute Recovery phase
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Anterior Cruciate Ligament

Rehabilitation

1. Pre-habllitation
2. Acute Recovery phase
3. Strength and Coordination
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Rehabillitation

1. Pre-habllitation

2. Acute Recovery phase

3. Strength and Coordination
4. Proprioception and Agility
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Anterior Cruciate Ligament

Rehabilitation

1.

a bk D

Pre-habilitation

Acute Recovery phase
Strength and Coordination
Proprioception and Agility
Sports Specific Skills

Orthopaedics SA

BONE & JOINT SPECIALISTS
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Return to play

:l: Z I } Oe [ [ Z Z ] (@) ] é é ] } Table 1 Discharge tests and criteria used during the study period

Discharge permitted when each
Six-part retum to sport tests of these criteria was met
Isckinetic test at 60, 180 and 300°/s Quadriceps deficit <10% at 60%s
Single hop Limb symmetry index >90%
Triple hop Limb symmetry index >90%
:1: RTP <9 months Triple crossover hop Limb symmetry index >90%
On-field sports-specific rehabilitation Fully completed

Running t test <11s

+ Double re-injury / month Gt v i e e e o P




FIFA 11+

RUNNING
HIP OUT

Anterior Cruciate Ligament

RUNNING
‘SHOULDER CONTACT
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| ateral Extra-articular tenodesis
+ Revision ACL

T Chronic ACL

+ High Risk Patient
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ACL Primary Repair
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T Non-operative treatment should be considered

T Pre-habilitation

T Graft choice personalised to patient

T Complete Rehabilitation prior to RTP
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Questions?
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Adductor tubercle

- Medial collateral ligament

T Medial meniscus

Metaphysis of tibia (insertion of MCL)
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Medial Collateral Ligament
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-Full Extension
-30° Flexion

Grade Compare to other side | Endpoint Distance
I Slight Firm <5mm
I Noticeable Soft 5-10mm
1] Marked None >10mm
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Grade Distance

<5mm

5-10mm

1 >10mm




Medial Collateral Ligament

Grade |

T Almost invariably heal
T No Brace or Crutches

T Avoid impact until healed
+ 6-12 weeks

T Early Physio Referral

BONE & JOINT SPECIALISTS
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Medial Collateral Ligament

Grade |l

T Most will heal

T Brace 0-90

T Crutch Weight bearing
+ PWB Aull

T Early Physio Referral

T Re-Test at 6 weeks

BONE & JOINT SPECIALISTS




Medial Collateral Ligament

Grade |l

T Most will heal

T Brace 0-90

T Crutch Weight bearing
+ PWB Aull

T Early Physio Referral

T Re-Test at 6 weeks

BONE & JOINT SPECIALISTS
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Grade
T Most




Medial Collateral Ligament

Grade llI

T Frequently combined injury
+ ACL, Posteromedial corner, PCL

T v Z oU psSyYyYX

T Generally surgery preferred
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Medial Collateral Ligament

Grade llI

T Frequently combined injury
+ ACL, Posteromedial corner, PCL

T v Z oU usyYyYX

T Generally surgery preferred
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Surgery

T Repair +/- Reconstruction

RECOVERY
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Surgery

t Repair +/- Reconstruction

t+ Hinged Brace 0-90
+ NWB 6 weeks

+ Commence rehab early
+ ROM
+ Quads control




Medial Collateral Ligament

Surgery
Tibial avulsion
T Controversial

T Early repair
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Surgery
Tibial avulsion
T Controversial

T Early repair
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Medial Collateral Ligament

T Most will heal

T Need to grade accurately

T If in doubt refer




Medial Collateral Ligament

Questions?
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anterior view of left knee posterior view of left knee

posterior cruciate [ /
ligament
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Lateral view

Intercon

Posterior cruciate ligament -

— Anterior cruciate ligament -
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T Hyper-Extension
T Anterior impact

T Rarely instability
T Loss of power/acceleratiog
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t Hyper-Extension
T Anterior impact

T Rarely instability
T Loss of power/acceleration
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Grade 0 Grade 1 Grade 2 Grade 3
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T Excellent Healing potential




Posterior Cruciate Ligament

t Excellent Healing potential

T Attempt Brace and Non-op for all isolate

Knee Surg Sports Traumatol Atthrosc

Table 2 Nonoperative PCL. rehabilitation protocol

Time following injury

Specific protocol

Phase [
0-6 weeks after injury

Phase 11 6-12 weeks after injury

Precautions
PRICE (Protect, Rest, Iee, Compress, Elevate) protocol
Avoid hyperextension (12 weeks)
Prevent posicrior tibial translation (12 weeks)
Isolated hamstring exercises should be avoided until week 12
Weight bearing
Partial weight bearing with crutches (2 weeks)
Range of motion (ROM)

Prone passive ROM from 07 to 90° (Fig. 1) foe the first 2 wecks. and then progress to full ROM

Brace

PCL Jack brace 10 be wom at all times, including rehabilitation and slecp (minimum of 12 weeks)

Goals
PCL ligament protection
Ocdema reduction 1o improve passive ROM and quadriceps activation
Address gait mechanics
Patient education
Thempeutic exercise
Patellar mobilizations
Prone passive ROM (Fig. 1)
Quadriceps activation
Quadriceps sets
Straight leg raises (SLR) once the quadriceps are able 10 lock joint in terminal extension
and no lag is present
Gastrocnemius stretching
Hip ahduction/adduction
Stationary bike with zero resistance whea ROM > 115°
‘Weight shifts (o prepare for cruich weaning
Pool walking to assist with cruch weaning
Calf mises and single leg balance when weaned from crutches
Upper body and core sirength as appropriate
Procautions
Continued avoidance of hyperexiension
Prevem posierior tibial translation
Limit double leg strengthening exercises 10 no more than 70 of knee flexion
Weight bearing
Weight beasing a tolersted (WBAT)
Range of motion
Full ROM, supine and peone ROM aficr 6 wecks
Brace
PCL Jack brace 1o be wom at al times
Godls
PCL ligament protection
Full ROM
Address gait mechanics during crutch weaning
Duuble leg strength through ROM (50 grester than 70° knee flexion) and single leg sttic
srengih exercises
Reps and sct siructure to emphasize muscular endurance development (3 sets of 20 reps)
Thempeutic exercise
Contiaue PRICE protocol

&) springer

Orthopaedics SA

BONE & JOINT SPECIALISTS




Posterior Cruciate Ligament

Surgery
T Symptomatic Grade Il+
T Most Grade Il




Posterior Cruciate Ligament

Surgery
T Symptomatic Grade Il+
T Most Grade Il

T PCL Brace 12 weeks
+ Non-Weight Bear 6 weeks




Posterior Cruciate Ligament

T }v[S (}JE&P Slv Po § §Z W >

I Early referral for bracing

T Reconstruction is under-performed
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Questions?
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Patellofemoral instabllity

MPFL



Patellofemoral instabllity




Patellofemoral instabllity




Patellofemoral instabllity

Initial Management
T Pain Relief

t Avoid brace if possiblé Crutches to walk @ @

t Restore ROM
T Physiotherapy

T Return to sport usually 6-12 weeks



Patellofemoral instabllity

T 1sttime dislocation
+ 30% recurrence

T 2"d time dislocation
+ 60% recurrence
+ Consider stabilisation

1 3 time dislocation
+ Stabilisation




Patellofemoral instabllity

T 2"d time dislocation
+ 60% recurrence
+ Consider stabilisation

1 3 time dislocation
+ Stabilisation

-

T Refer




Patellofemoral instabllity

Medial patellofemoral ligament reconstruction




Patellofemoral instabllity

Medial patellofemoral ligament reconstruction

+ No Brace
+ Crutches until good gait
T Avoid deep flexion 6 weeks

T RTP 6-9 months



Patellofemoral instabllity




Patellofemoral instabllity

Tibial Tubercle Osteotomy
T Medialise +/- distalise

+ Brace
T Crutch weight bearing
T Much Slower




Patellofemoral instabllity

T Xray+/- MRI for loose body

T Avoid immobilisation

1 Referral if recurrent




Patellofemoral instabllity

Questions?



Thankyou

82678290
webbadmin@orthosa.com.au
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