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GRADES OF RECOMMENDATION
BASED oN
Strong evidence
Moderate evidence
Evidence obiained from hgh-qualiy diagnostc studies,
prospective studies, ot randomized contoled rials
Evidence obtained from lesser-quality diagnostc studies, Wenk eridence
prospecive studies, o randomized controled rias (eg.
weaker diagnostic criteria and ferencestandards,improper
randomizaton, no bliding, <80% follow-up)
[T Case contolld studies o retospective studies Confitingevidence
Case series
Expert opnion
Theoretical/

foundational evidence

Expert opinion

STRENGTH OF EVIDENCE

A preponderance f level andbr
Tevel I studies support the recom-
mendation. This must includeat
least 1level | study

Asinge high-quality randomized
controlled tial o a preponder-
ance of level I studies support the
recommendation

Asing level Il study or a prepon-
derance of level Il and IV studies
including statements of consensus
by content experts support the
recommendation

Higher-quality studies conducted
on this topic disagree with respect
to their conclusions. The recom-
mendation is based on these
conflictingstudies

A preponderance of evidence
from animal or cadaver stud-

fes, from conceptual models/
principles or from basic sciences/
bench research support this
conclusion

Best practice based on the cliical
experience of the guidelines devel-
opmentteam

www.vompti.com

eonhopaedi: Manual Physical Therapy Series 2017-2018

For Use of Participants Only. No Use or
Reproduction Without Consent

DAVID S. LOGERSTEDT, PT, PhD « DAVID SCALZITTL, PT, PhD = MAY ARNA RISBERG, PT, PhD
LARS ENGEBRETSEN, MD » KATE E. WEBSTER, PhD » JULIAN FELLER, MD
LYNN SNYDER-MACKLER, PT, Sc * MICHAEL J. AXE, MD « CHRISTINE M. MCDONOUGH, PT, PhD

Knee Stability and Movement
Coordination Impairments:
Knee Ligament Sprain
Revision 2017

Clinical Practice Guidelines Linked to the
International Classification of Functioning,
Disability and Health From the Orthopaedic Section
of the American Physical Therapy Assoctation

JOithop Sports Phys Ther 2017:47(11):A-A47 doi10.251%jespt. 20170303
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Anterior Cruciate Ligament

eonhopaemc Manual Physical Therapy Series 2017-2018 www.vompti.com

« Originates at posteromedial
corner of the medial side of
the lateral femoral condyle,
attaches in a fossa
anterolateral to the tibial
spine

¢ Function:

— Limits anterior tibial .
translation (85% at 30/90
degrees)

— Secondary limitation of
tibial IR, varus/valgus

— Ultimate strength of a
native ACL is ~2000N
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ACL

148714 reconstructionsin
2013
e 70% non contact

¢ Account for more than $500 million in
healthcare costs per year

e Females 2.4 - 9.7x

°Drthcpaedk Manual Physical Therapy Series 2017-2018|

* Anteromedial bundle
— Tight throughout flexion
— Anterior instability
— Smaller
* Posterolateral bundle
— Tight in extension
— Greatest restraint to anterior
translation from ext to 20deg
flexion
— Rotary instability
— Larger
* Both
— Secondary restraint to
varus/valgus/tibial IR
— Primary restraint to valgus
force when MCL unable

Oonnopaedm Manual Physical Therapy Series 2017
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¢ Innervation:
* Posterior articular branches of the tibial nerve

* Vascularization
* Branches of the middle genicular artery
* Infrapatellar Fat pad
. Synoviuml
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A Systematic Summary of
Systematic Reviews on the Topic
of the Anterior Cruciate Ligament

Michael J. Anderson,* MD, William M. Browning lll,” DO, MS, Christopher E. Urband,” MD,
Melissa A. Kluczynski,” MS, and Leslie J. Bisson,”" MD

Purpose: To quantify the number of systematic reviews and meta-analyses published on the ACL in the past decade and fo
provids an overall summery ofthis iterature.

Resutts: A total of 1031 artcles were found, of which 240 met the inclusion crteria. Included articles were summarized and divided
into 17 topics: anatomy, epidemiology, prevention, associated injuries, diagnosis, operative versus nonoperative management,
graft choice, surgical technique, fixation methods, computer-assisted surgery, platelet-rich plasma, rehabilitation, retum to play,
outcomes assessment, arthits, complcations, and miscellaneots.

The Orthopaedic Journal of Sports Medicine, 4(3), 2325967116634074
Orthopaedic DOI: 10.11 116634074 www.vompti.com
© The Author(s) 2016 e
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ACL
* Injury Mechanism:

— Acceleration/deceleration at full extension
or slight flexion (Excess Quad, Decr HS
activation); coupled with tibial rotation

— CKC IR /Valgus without HS co contraction

— Medial tibial rotation

» ACL winds around
PCL

— Lateral tibial

rotation
*» ACL stretches over
lateral condyle

www.vompti.com
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Rehab Before ACL Reconstruction?

Should patients reach certain knee s« a s o 2015 w1900 2
function benchmarks before anterior

cruciate ligament reconstruction? Does

intense ‘prehabilitation’ before anterior

cruciate ligament reconstruction

influence outcome and return to sports?

M Hagglund," M Waldén,? R Thomeé®

* 6 week prehabilitation program prior to
ACLR resulted in significantly increased
KOOS scores and increased hop tests which
remained 12 weeks after surgery compared
to a control group

www.vompti.com
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http://youtu.be/oHgu5e9K3Ww
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How does a combined preoperative and
postoperative rehabilitation programme influence
the outcome of ACL reconstruction 2 years after
surgery? A comparison between patients in the
Delaware-Oslo ACL Cohort and the Norwegian
National Knee Ligament Registry

H Grindem," L P Granan,®*% M A Risberg,-* L Engebretsen,*©

7| FrryanS
L Snyder-Mackler,” | Eitzen”  Gingem , et at 8r 1 Sports Med 201410:1-5. doi:10.1136/bjsports-2014-09389 1

Conclusions Patients in a prospedive cohort who
underwent progressive preoperative and postoperative
rehabilitation at a sports medicine clinic showed superior
patient-reported outcomes both preoperatively and

2 years postoperatively compared to patients in the

NKLR who received usual care.
‘ :Sorthopaedi( R oo —..pti.cOm

Double-Bundle Versus Single-Bundle
Anterior Cruciate Ligament Reconstruction

A Prospective Randomized Study With 5-Year Results

Piia Suomalainen,*! MD, Timo Jarveld, MD, PhD, Antti Paakkala,! MD, PhD,
Pekka Kannus,* MD, PhD, and Markku Jarvinen,! MD, PhD
mVeshgarron performed at Tampere University Hospital (TAYS), Tampere, Finiand

Results: Precperativey, here were no diferences between the grovps. Eleven patients (7 i the SB8 group, 3 the SBM group,
and 1in the DB group) had a graft failure during the follow-up and went on to ACL revision surgery (P < .043). Of the remaining 79
patients, a 5-year follow-up was performed for 85 patients (20 in the DB group, 21 in the SBB group, and 24 in the SBM groug)
who had their grafls intact. AL 5 years, there was no statistically significant difference in the pivot-shift or KT-1000 arthrometer
tests. In the DB group, 20% of the patients had OA in the medial and 10% in the

while the corrssponding figures were 33% and 18% in the single-bundle oroups, again an insignificant finding. Fusther, no sig-

nificant roup ifrences wers found

The American Joumal of Sports Medicine, Vol. 40, No. 7
DOI: 10.1177/0363548512448177
© 2012 The Author(s)
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The effectiveness of pre-
operative exercise physiotherapy Cinial Rehabition
rehabilitation on the outcomes  ©he autor(s 2016

Reprints and permissions:

of treatment following anterior  gepubcouioumaisPermissions.ay
Eriiciate Iigament iniury: DOI: 10.1177/0269215516628617
A systematic review

Shady Alshewaier'?, Gillian Yeowell' and Francis Fatoye'

Results: A total of 500 studies were identified, of which eight studies met the inclusion criteria and
were included in the present review. The average Physiotherapy Evidence Database score for the studies
included was 5.8, which reflects an overall moderate methedological quality.

The eight studies investigated a total of 451 subjects of which 71% (n=319) were males. The age of
the participants in the eight studies ranged from 15 to 57 years. The duration of the intervention in the
studies ranged from 3 to 24 weeks. This review found that pre-operative physiotherapy rehabilitation is
effective for improving the outcomes of treatment following anterior cruciate ligament injury, including
increasing knee-related function and improving muscle strength. However, whilst there was a significant
improvement in quality of life from baseline following intervention, no significant difference in quality of
life was found between the control and intervention groups.

Conclusions: There is evidence to suggest that pre-operative physiotherapy rehabilitation is beneficial to
patients with anterior cruciate ligament injury.
4

Clinical outcomes of double- vs Fingle-bundle anterior cruciate
ligament reconstruction: A systematic review of randomized
control trials

J. Kongtharvonskul', J. Attia®, S. Tl i . C. Kij ian®, P. Wi L A.Th

Clinical outcomes of anterior cruciate ligament (ACL) more likely to show a normal pivot shift|and normal

reconstruction with double-bundle and_single-bundle  International Knee Documentation Committee (IKDC)
techniques are still controversial, We therefore performed  grading compared with the single-bundle technique.
a systematic review to compare postoperative outcomes  However, there were nonsignificant differences in KT
between the two techniques. Randomized control trials  grading (OR = 166, 95% CI: 077, 3.82), IKDC score
comparing the outcomes between the two techniques were (0.29, 95% C! 17, 1.75), Lysholm knee score (—0.87,
identified from Medline and EMBASE since inception to 6. 0.93), Tegner activity score (0.37,95% C1:
April 27, 2011. Data were independently extracted by two  —0.05, 0.79). and complications (OR = 111 95% CI: 045,

2.57). Heterogeneity was present in some outcomes but

ndle technique was approximately four tim

(95 % C1: 2.65. 11.99) and two times (95% CI: 1.16, 5.21)

°onhopaedm Manual Physical Therapy Series 2017-2018 www.vompti.com
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Semitendinosis 1 &
muscle |

Parts of
semitendinosis
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Quality of Life and Clinical Outcome
Comparison of Semitendinosus and
Gracilis Tendon Versus Patellar Tendon
Autografts for Anterior Cruciate
Ligament Reconstruction

An 11-Year Follow-up of a Randomized Controlled Trial
Matjaz Sajovic,"! MD, PhD, Andrej Strahovnik,! MD,

Mojca Z. Demovsek,! MD, PhD, and Katja Skaza,’ PT
Investigation performed at General Hospital Celle, Cele, Siovenia

(Conclusion: Both hemsting and pater fendon autograts provided good sublctive outcomes and objective stabity & 11
years. Posive pivofshit tes 1+ was sigfcanty more frequentin he PT group. No sigificant diferences in the e of g
failre were identried. Pafints with patelar endon araft had a greater prevalence of ostearthrts af 1 years after srgey.

Mecicie, Vot 38, No. 10
bty
2011 Tha Autherie)
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Quality of Life and Clinical Outcome
Comparison of Semitendinosus and
Gracilis Tendon Versus Patellar Tendon
Autografts for Anterior Cruciate
Ligament Reconstruction

An 11-Year Follow-up of a Randomized Controlled Trial

Matjaz Sajovic,"' MD, PhD, Andrej Strahovnik,’ MD,
Mojca Z. Demovsek,' MD, PhD, and Katja Skaza,® PT
Investigation performed at General Hospital Celje, Celie, Siovenia

Results: At the 11-year follow-up, no statistically significant differences were seen with respect 1o the Lysholm score and Shart
Form-36, KT-1000 arthrometer laxity testing, anterior knee pain, single-legged hop test, or Intemational Knee Documentation
Committee (KDC) classification results. Positive piot-shi test (1+) was signficantly more frequent in the PT group P =
036). Twenty-two patients (i the ) in the PT group were still at their preinjury level of activ-
ity. Graft rupture occurmed n 2 patients rom the STG group (6%) and in 4 patients from the PT (129%). Grade B and C abnormal
radiographic findings were seen in 84% (21 of 25 of patients in the PT group and in 63% (17 of 27) of patients in the STG group
(P = .008).

Conclusion: Both hamstring and patelar tendon autografts provided good outcomes and objective stability at 11
years. Positive pivot-shift test (1+) was significantly more frequent in the PT group. No significant differences in the rate of graft
failure were identified. Patients with patellar tendon graft had a greater prevalence of asteoarthritis at 11 years after surgery.

Socrs Medcie, Vol 39, No. 10
e e
2071 The Authorksh

www.vompti.com
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Reconstruction of the Anterior Cruciate Ligament: Meta-analysis
of Patellar Tendon Versus Hamstring Tendon Autograft

John P. Goldblatt, M.D.. Sean E. Fitzsimmons, M.D.. Ethan Balk, M.D., M.P.H.,
and John C. Richmond. M.D.

Conclusions: The data presented in this meta-analysis show that the incidence of instabilty is not
significandly different between the BPTB and HT grafts. However, BPTB was more likely to result in
reconsiructions with normal Lachman, nomal pivot-shift, KT-1000 manual-maximum side-to-side dif-
ference <3 mm, and fewer results with significant flexion loss. In contrast, HT grafis had a reduced
incidence of patellofemoral crepitance, Kaeeling pain, and extension loss. [The choice of graft by the
patient and surgeon must be individualized, and the results of this meta-analysis can aid in the decision
by clarifying the risks and benefits of each surgical approach. Level of Evidence: Level L Key Words:

Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vel 21, No 7 (July), 2005: pp 791-803

www.vompti.com
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Autograft Versus Allograft Anterior
Cruciate Ligament Reconstruction

A Prospective, Randomized Clinical Studv.
With a Minimum 10-Year Follow-up =%:25.%

2095 Tha Author

Craig R. Bottoni,”" MD, Eric L. Smith,* MD, GPT James Shaha,' MD, Steven S. Shaha,® PhD,
Sarah G. Raybin,' BA, John M. Tokish,! MD, and CDR(Ret) Douglas J. Rowles,! MD

Conclusion: Ata minimum of 10 years ate ACL reconstruction na young aei popution, over80% of al graft wereintactand
et maintaned stabify. Howener, hose pabnts Who had an allgratfaed a arate ovr  mes figher than hose with an autogra

www.vompti.com
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¢ The healing process
— It's a dead piece of tissue!
— Graft needs to be re-vascularized
* “Ligamentization” occurs
— Vascular synovial layer wraps around graft in 4-6 weeks
« Autologous ACL grafts don’t transition through necrotic stage
« Weakest link fixation 4-6 weeks
« Soft tissue graft to bone: 12 weeks
« Bone autograft to bone: 8 weeks
« Complete re-vascularization
of the graft takes ~20 weeks
* Remodeling occurs:
— By one year histological and
biochemical properties of
ACLR = native ACL

eorthnpaed\'( Manual Physical Therapy Series 2017-2018
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A sy ic review of r 1 controlled clinical

trials comparing hamstring autografts versus bone-patellar
tendon-bone autografts for the reconstruction of the anterior
cruciate ligament

Shuzhen Li - Yueping Chen - Zonghan Lin -

Wei Cui + Jingmin Zhao + Wei Su

Results  Nine RCTs (738 patients) met the inclusion cri-
teria. The combined results of the meta-analysis indicated
there was a significantly lower rate of negative Pivot test
[relative risk (RR) 0.87. 95 % confidence intervals (CI)
0.79-0.96, P = 0.004], anterior knee pain (RR 0.66, 95 %
CI 045-0.96, P = 0.03) and of kneeling pain (RR 0.49,
95 % C10.27-0.91, P = 0.02) in the HT group than in the
BPTB group.

onclustons  ACL reconstruction with HT autogralts or
BPTB autografis achieved similar postoperative effects in
terms of restorine knee ioint function. HT autoerafts were

or to BPTB autografts for restoring knee joint sta-
, but were associated with fewer postoperative
complications.

Arch Onthop Trama Surg (2012) 13212871207
DO 10, 1007/00402-012-1 $32-5

ARTHROSCOPY AND SPORTS MEDICINE

www.vompti.com
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Healing Rate of Tissues

* Times affected by age, comorbities, etc

Table 4. Healing Rates of Tissues.”
0-3 4-14 3-4 5-7 2-3 3-6 6months  Upto
days a months  months -1 year

2 years

* Lacerations — —

Muscle
Exercise-induced —
Grade | — —
Grade It —

+ Grade I ! — - | — 5

Ligament
* Crade | —
| « Crade — — —|—

Ugament Gaaft —— | ——

Tone T

T
|

‘

|

l

Aticular Cartlage Repair=* — | —

® Hmwd with permission rom A M, Sayder-Mackler L Copyright 2005, Orth AFTA Inc. ]
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Prevention
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The Santa Monica Sports Medicine Research Foundation
The PEP Program: Prevent injury and Enhance Performance

www.vompti.com
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(

Effectiveness of a Neuromuscular and
Proprioceptive Training Program in
Preventing the Incidence of Anterior Cruciate
Ligament Injuries in Female Athletes

2-Year Follow-up

Methods: In 2000, 1041 female subjects from 52 teams received  sports-specfic training intervention in a prospective non-
randomized tial. T control group consisted of the remaining 1905 female soceer players from 95 teams participating n the
same league who wers age and skil matched. Inthe 2001 season, B44 femele afhletes from 45 teams were envolled n the stucy,
with 1913 femele athletes from 112 teams) sening as the age- end skilkmatched control, Al subjects we\ay-
rs between the ages of 14 and 18 end perticipated i either thelr racitional wam-up or a sports-specifc raining ntenvention
efor ahletc actvity over a 2-year period. The intervention consisted of education, streiching, strengthening, plyometrics, and
sports-specfic agity il designed to replace the traditonal warm-up.

Results: During the 2000 season, there was 0] 8% dectease inanteriorcruciee gament injry i the envoled subjecskoom-
pered to the controlgroupnyear 2, during the 2001 season,there was a 74% reduction i aeriorcrucite gament tear\in
the intervention group compared to the age- and skil-matched controls.

For Use of Participants Only. No Use or
Reproduction Without Consent

Effectiveness of a Neuromuscular and
Proprioceptive Training Program in
Preventing the Incidence of Anterior Cruciate
Ligament Injuries in Female Athletes

2-Year Follow-up

The American Journal of Sports Medicine, Vol. 33, No. 7

The Santa Monica Orthopaedic and Sports Medicine Research
Foundation

The PEP Program: Prevent injury and Enhance Performance

http://www.aclprevent.com/index.htm
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Preventing ACL Injuries in Team-Sport Athletes:
A Systematic Review of Training Interventions

MARKO D. STOJANOVIC and SERGE] M. OSTOJIC

Center for Health, Exercise and Sport Sciences, Belgrade, Serbia

ey e mmeas wwer gy reeeee swereses e

ing interventions bave a preventive effect on ACLL |Collectively, the
studies indicate there is moderate evidence to support the use of
multifaceted training interventions, which consisted of stretching,
|proprioception, strength, plyometric and agility drills with addi-
tional verbal and/or visual feedback on proper landing technique
to decrease the rate of ACLIs in team sport female athletes, while
the paucity of data preclude any conclusions for male athletes.

2

www.vompti.com
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Interventions Designed to Prevent
Anterior Cruciate Ligament Injuries
in Adolescents and Adults The American Joumal of Sports Medicine, Vol. 41, No. 8

DOI: 10.1177/0363546512458227
© 2013 The Author(s)

A Systematic Review and Meta-analysis

Joel J. Gagnier,”* ND, MSc, PhD, Hal Morgenstern, PhD, and Laura Chess,’ MPH

Investigation performed at the University of Michigan, Ann Arbor, Michigan
Results: Eight cohort (observational) studies and 6 randomized trials were included, involving a total of pproximately 27,000 par-
ticipants. The random-effects meta-analysis yielded a pooled rate-ratio estimate of 0.485 85% confidence interval [CI], 0.299-
0.788; P = .003), indicating a lower ACL rate in the intervention groups, but there was appreciable heterogenety of the estimated
effect across studies (1 = 64%; P = .001). n the meta-regressions, the estimated effect was stronger for studies that were not
randomized, performed in the United States, conducted in soccer players, had a longer duration of follow-up (more than 1 sea-
son), and had more hours of training per week in the intervention group, better compliance, and no dropouts. Nevertheless, resid-
ual heterogeneity was stil observed within subgroups of those vaiables ( > 50%; P < .10}
Conclusion: The authors found that various types of dar and educational i appear to reduce the inci-
dence rate of ACL injuries by approximately 50%, but the estimated effect varied appreciably among studies and was not
able to explain most of that variabilty.
Clinical Rek N far and ed
imately 50%.
—

appear to reduce the incidence rate of ACL injuries by approx-

Degenerative Changes in the Knee
2 Years After Anterior Cruciate Ligament
Rupture and Related Risk Factors

A Prospective Observational Follow-up Study

Belle L. van Meer," ! MD, PhD, Edwin H.G. Oei,$ MD, PhD,
Duncan E. Meuffeis,' MD, PhD, Ewoud R.A. van Arkel,' MD, PhD,
Jan AN. Verhaar,! MD, PhD, Sita M.A. Bierma-Zeinstra,'* PhD, and Max Reijman,' PhD

Results: The median time between MRI at baseline and MR at 2-year folow-up was 25.9 months (interquartie range, 24.7-26.9
months). Progression of cartilage defects in the medial and lateral tibiofemoral compartments was present in 12% and 27% of
patients, and jon of in tibi and was present in 10% and 8% of
patierts, ively. The folowing inants were positively significantly associated with early degenerative changes:
male sex (odds ratio [OR], 4.43; 95% Cl, 1.43-1366; P =.010), cartiage defect in ibi

(OR, 3.66; 95% CL, 1.04-12.95; P = .044), presence of bone marrow lesions in the medial tibiofemoral compartment 1 year after
trauma (OR, 5.18; 95% CI, 156-17.25; P = .007), jont effusion 1 year afier trauma (OR, 4.19; 95% Cl, 1.05-16.72; P = 042), and
presence of meniscal tears (OR, 6.37; 95% Cl, 1.94-20.86; P = 002). When the patients were categorized into 3 reatment groups
{nonoperative, reconstruction <6 months after ACL rupture, and reconstruction >6 months after ACL rupture), there was no sig-
nificant relationship between the treatment options and the development of early degenerative changes.

Conclusion: Two years after ACL rupture, early degenerative changes were assessed on MRL Concomitant medial cartiage
defect and meniscal injury, male sex, persistent bone marow lesions in the medial tibiofemoral compartment, and joint effusion
are risk factors for degenerative changes.

" The American Journal of Sports Medicine, Vol JO(, No. X
c : >0r(hopaedvc Manual P T ATer sty
© 2016 The Author(s)

www.vompti.com
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Prevention and Screening Programs for Anterior
Cruciate Ligament Injuries in Young Athletes
A Cost-Effectiveness Analysis

Eric Swart, MD, Lauren Redler, MD, Peter D. Fabricant, MD, MPH, Bert R. Mandelbaum, MD,
Christopher $. Ahmad. MD. and Y. Claire Wane., MD, $cD

1 Bone Joint Surg Am. 2014;96:705-11

Results: Universal neuromuscular taining of all athltes was the dominant shrategy, with better outcomes and lower
costs contpared with sereening, On average, the implementation of a universal taiing program would save $100 per
player per season, and would reduce the incidence of ACL njury from 3% fo 1.1 per season. Seregning was nat cost
effective within the range of reported sensiiity and specicity values.

www.vompti.com
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Increased Risk of Osteoarthritis After
Anterior Cruciate Ligament Reconstruction

A 14-Year Follow-up Study of a Randomized Controlled Trial

* Investigated 14 years after ACL Repair
* Control was contralateral healthy knee
+ Risk factors investigated for OA:
— Weight
— Other injuries
— Sex
— Age
— Time between injury and repair
— Graft type
« Graft type and time between injury and repair were not factors
* Meniscal resection was a significant risk factor
* 3 fold increase in OA in surgical knee vs control
— Mostly medial compartment

Am J Spoits Med published onliné March 18, 2014
DOL 10.1177/0363546514526130

Bjom Barenius,”! MD, PhD, Sari Ponzer,' MD, PhD, Adel Shalabi,' MD, PhD, www.vompti.com

Robert Bujak,5 MD, PhD, Louise Norlén,| MD, and Karl Eriksson,’ MD, PhD
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Which determinants predict tibiofemoral and
patellofemoral osteoarthritis after anterior cruciate
ligament injury? A systematic review

Belle L van Meer,' Duncan E Meuffels," Wiiloert Avan Eijsden, ' Jan A N Verhaar,'
Sita M A Bierma-Zeinstra,"* Max REiIMaN' o s B sl fr ) ons Med 15811, o0 136 NIRG3156

Conclusions Medial meniscal injury/meniscectomy after
ACL rupture increased the risk of 0A development. In
contrast, it seems that lateral meniscal injury/
meniscectomy has no relationship with OA development.
Our results suggest that time between injury and
reconstruction does not influence patellofemnoral and
tibiofernoral OA development. Many determinants
showed conflicting and limited evidence and no
determinant showed strong evidence.
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Is Anterior Cruciate Ligament
Reconstruction Effective in
Preventing Secondary Meniscal
Tears and Osteoarthritis?

Thomas L. Sanders,"! MD, Hilal Maradit Kremers,'* MD, MSc, Andrew J. Bryan,! MD,
Kristin M. Fruth,* BS, Dirk R. Larson,! MS, Ayoosh Pareek,! BS, Bruce A. Levy,’ MD,
Michael J. Stuart,' MD, Diane L. Dahm,! MD, and Aaron J. Krych,! MD

The American Journal of Sports Medicine, Val. 44, No. 7
DOI: 10.1177/036354651 6634325
© 2016 The Author(s)

Conclusion: Patients treated with ACLR have a significantly lower risk of secondary meniscal tears, symptomatic arthrtis, and
TKA when compared with patients treated nonoperatively after ACL tears. Similarly, early ACLR significantly reduces the risk
of subsequent meniscal tears and arthritis compared with delayed ACLR.

°Drth0paedk Manual Physical Therapy Series 2017-2018 www.vompti.com

INTERVENTIONS - NEUROMUSCULAR ELECTRICAL STIMULATION

PNl Meuromuscular electrical stimulation should be used for b to
8 weeks to augment muscle strengthening exercises in pa-
tients after ACL reconstruction to increase quadriceps muscle
strength and enhance short-term functional outcomes.

INTERVENTIONS - NEUROMUSCULAR RE-EDUCATION

f Neuromuscular re-education training should be incorporated
with muscle strengthening exercises in patients with knee
stability and movernent coordination impairments.

INTERVENTIONS - THERAPEUTIC EXERCISES

Nl VVeight-bearing and non-weight-bearing concentric and ec-
centric exercises should be implemented within 4 to 6 weeks,

2 to 3times per week for 6 to 10 months, toincrease thigh muscle

strength and functional performance after ACL reconstruction.

°onhopaedm Manual Physical Therapy Series 2017-2018 www.vompti.com




Property of VOMPTI, LLC

NG-MIN KM, S, ATCH = . PT,0CS? - PhD, ATCY BA. PLPHD. ATC

1 Orthop Sports Phys Ther 2010,40(7):383301.
LEffects of Neuromuscular Electrical
Stimulation After Anterior Cruciate

Ligament Reconstruction on Quadriceps

Strength, Function, and Patient-Oriented

Outcomes: A Systematic Review

* CONCLUSION: NMES combined with exercise
may be more effective in improving quadriceps
strength than exercise alone, whereas its effect on
functional performance and patient-oriented out-
comes is inconclusive. Inconsistencies were noted
in the NMES parameters and application of NMES.

www.vompti.com
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Rehabilitation Principles
of the Anterior Cruciate
Ligament Reconstructed Knee
Twelve Steps for Successful Progression and

Return to Play
Clin Sports Med 36 (2017) 189-232
Kevin E. Wilk, p7, per*, Christopher A. Arrigo, ws, er, aTc*

Box 1
Twelve steps critical to successful anterior cruciate ligament rehabilitation

Preparation of both the patient and their knee for surgery
Restore full passive knee extension

Reduce postoperative inflammation

Gradual restoration of full knee flexion

Restore complete patellar mobility

Individualize and adjust the rehabilitation program based on the status of the knee

Reestablish quadriceps activation

L R

Restoration of dynamic functional stability of the knee complex

Knee stability and dynamic control must be provided from both above and below

e

Protect the knee both now and later

. Objective return to running
Ortho [ 1) Objective progressing beyond running and back to sport

For Use of Participants Only. No Use or
Reproduction Without Consent

hittpiiidx.doi org/10.10164.¢5m. 2016.08.012
0278-5319/17/ 2016 Elsevier Inc. All rights reserved.

iti.com

Evidence-based clinical practice update: practice
guidelines for anterior cruciate ligament
rehabilitation based on a systematic review

and multidisciplinary consensus

Nicky van Melick,'? Robert E H van Cingel,** Frans Brooijmans,® Camille Neeter,®

Tony van Tienen,” Wim Hullegie,® Maria W G Niihuis-van der Sanden

Br ] Sports Med 2016;0:1-13. doi:10.1136/bjsports-2015-095898

Summary Ninety studies were included as the basis for
the evidence statement. Rehabilitation after ACL injury
should include a prehabilitation phase and 3 riterion-
based postoperative phases: (1) impairment-based, (2)

sport-specific training and (3) return

to play. A battery of

strength and hop tests, quality of movement and
psychological tests should be used to guide progression

from one rehabilitation stage to the

next. Postoperative

rehabilitation should continue for 9-12 months. To
assess readiness to return to play and the risk for
reinjury, a test battery, including strength tests, hop tests

and measurement of movement qual

lity, should be used.

www.vompti.com
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Bax2 4
i goals i i i 2. Goas: restor )
. Improve lower ecvemity syength
. . Enhance proprioception, balance and neuromuscular control
1. Preoperative phase i Improve muscular endurance

a_ Goals Diminih inflanmation, sweling and pain
. Restore normal ROM (especially ke extension)
ii. Restore voluntary musce activation
iii. Provide patient education 1o prepare for surgery
2. Immedizie postoperative phase s 1-7)
2 Goak: Restore ful pasive knee extension
i. Diminsh jont sweling and pain
& Restore patellar mobiity
. Gradusl improve knee fiesion
in. Reestahish quaticeps control
. Restore independent ambulation
. Griteia to progress to early rehabiktation phase
i. Quad i raiseg

& Full pasive knee extension
i PROM:O° 10 9 s
. Good patellar moity

. Minimal joint effusion

6. Independent ambuiation

3. Early rehabilitation phase fweeks 2-4)
2 Goals: maintain full passive knee exiznsion (>0 to 5-7 hyperestersion)
i. Gradual increase knee flesion
& Diminih remaining sweling and pain
i Imgrove musde control and acivation
. Restore propriocegtioneuromusular control
. Nomalize patellar mobilty
b. Crteria to progress tn syengtheningimeuromuscular control phase
i Active ROM 0> 10 115

iv. Restore limb confidence and function
Crteia to progress 0 advanced activity phase
i AROMO" t0 125° or greater
& Quadriceps svength 75% of contralateral side
. Knee extension flexo- extensor r260 70% to 75%
. No change in KT vakue (comparable with contralateralside, within 2 men)
v o pan orefiuson
¥i. Satifaciory dinical examinason
Vi. Satisfacory sokinetic testfvaues at 180°5)

1. Quaceiceps biateral comparison 75%

2 Hamstring strength equal bilsteraly

3. Quacriceps pesk torquebody weight ratios

2. 65% maes
b. 55% females

4. Singl leg hop test 0% of contralateral leg

5. Subje 9
‘Advanced activiy phase (weeks 10-16)
3. Goals:normalize lowes extremiy srength
. Enhance muscular poser and endurance
<. Improwe neuromuscda contr
d. Perform selected port speciic itk
& Crteia 1o ente return to actity phase

L ol oM

& Unchanged KT test (wihin 2.5 men of opposie side)
. okinetic test that fulfilk criter
1. Quadriceps bilateral comparison 80% or reater
2. Hamstring blateral comparisca 110% or grester
3. Quadiiceps torqueibody weight ratio S5% or greater
&, Hamsreg/quadriceps ratio 70% or grester
. Proprioceptive test 100% of contralateral leg
 Functionsl test 5% or greater of contralateral sice
W Satisaory deical eamination

i then ictestatdl o
knee flesion) X

i Unchanged KT test bilsteral values (<1)

i Mirimal o no knee joint

. Nojoint line or patellofemaral pain

v b
Retun to actvity phase (Weeks 16-22)
3. Goals: gradua return to fullunrestricted sports
b Achieve maxmal syength and endurance
<. Normalze neuromuscular control

. Progres il trsinng

10



Property of VOMPTI, LLC

PT.PhD, CSCS, FACSM! PTPHD* PLOPT
D MO

Anterior Cruciate Ligament Strain
and Tensile Forces for Weight-Bearing
and Non-Weight-Bearing Exercises:
A Guide to Exercise Selection

* Seated Knee Extension
— Peak strain 3.2%-4.4% occurring at 10-30deg of knee flexion
— Increases ~1% with 10lb weight
— Increases 2x if weight placed at ankle vs prox tibia
* Seated Knee Flexion
— No strain
+ Single or Double Knee Squats
— Minimal or no strain
— No change with weight
— If squat on toes is over 3x more loading through ACL
— With trunk flexion of 30-40deg decreased load on ACL vs upright posture

www.vompti.com
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* For both NWB and WB greater loading occurs
at lower knee flexion angles (10-30deg)
— Decreases from 30-60deg of knee flexion
— None at above 60deg of knee flexion
» NWB exercises produce significantly more load
on ACL than WB in same range of motion
* Use a forward trunk lean of 30-40deg with all
WB therex
— Increases HS recruitment to unload ACL
* Anterior knee translation beyond toes (>8cm)
increases ACL load

www.vompti.com
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» Forward/Side Lunges
— ACL loading is minimal
* LegPress
— Minimal to no loading
— No change with increased weight or different foot
positions (high or low/wide or narrow)
Bicycling
— Peak strain 1.2%-2.1%
+ Lachman produced 3-3.5% strain
Plyometric
— 250N force with double leg jump from 60cm

platform
« Similar to load from seated knee extension

oonhopaedm Manual Physical Therapy Series 2017-2018
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PTDPT! MSPT, SCS, CSCS? MD*
MD* MD*

Recent Advances in the Rehabilitation
of Anterior Cruciate Ligament Injuries

JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY | VOLUME 42 | NUMBERD | Mancw 2012 | 153

Goals:

Full knee extension immediately
Hyperextension returned equal
to other side by week 2

Restore Patellar Mobility

Reduce post op inflammation

Range of Motion
0-90deg 5-7days post op
0-100deg 7-10 days post op

Reestablish voluntary quad control
NMES

Restore Neuromuscular control
Proprioceptive training by week 2

oorthopaed\c Manual Physical Therapy Series 2017-2018

By Graft Type:
Less aggressive with soft tissue grafts
Return to running,plyo and
sports is slower
Slower to aggressive activities for allograft vs
autograft
Increased healing time due
to longer for fixation of soft
tissue as it heals in bone
tunnel

www.vompti.com
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ADAMS, T, DPT, SCS, CSCS' + D

AXE MD* + PTATC, 5cD, SCS, FAPTA

PT, P, 565, 0CS, CSCS°

Current Concepts for Anterior Cruciate
Ligament Reconstruction: A Criterion-
Based Rehabilitation Progression

JOURNAL OF ORTHOPAEDIC £ SPORTS PRYSICAL THERAPY | VOLUME 42 | NUMBER 7 | JuLy 2012 | 601

* With this protocol

* 75% of patients had knee function w/i normal ranges at 6mo

— 87% by 1year

* 40% of preoperative “non copers” passed return to sport by

6mo
— 73% by 12mo

* 90% or above on self report outcome questionnaires

— 70% at 3mo
— 92.5% at 6mo

* Quad strength ~90% by 6mo post op
— Typically 80% at 6 mo

°0rthopaedi( Manual Physical Therapy Series 2017-2018
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E OF THE KNEE
TROKE TEST

o0 o wave produced cn dowrstroke

Tace ‘Smal wave on medial sde with dowstroke
1 Larger bulge on medil sde with downsiroke
2

3

Reproduced from Seurgill et al*

Criterion Action

‘Soreness during wam-4p that continues 2days oft drop down 1 level

‘Soreness during warm-up that goes away Stay atlevel that ed o soreness

‘Soreness during wam-up that goes away but redevelops 2 days oft drop down 1 level

during session
Soren 1day o do et Tovel
Nosoreness Advance 1 evel per week or 2s instnucted by heatheare
professional

‘Repr AGE Fees M, Decker T, Snyder-Mackler L, Aze MJ.

4 AmJ

Ipper
Sports Med. 1998;2605):735. Copyright ©1998 SAGE Publications.
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* Running Progression

— Starts at 8 weeks if

* Quad strength 80% of uninvolved side

* Trace effusion

* Understanding of soreness rules

* Full AROM

ProGRESSTON*

- tormel gait m‘ :
RUNNING
Level Treadmill

Tak
Level]
Lovel2 lap(2mi)
Level3 3mijog 2 i) bp 2m)
Laveld xgl. )
Level5 Joghazmi Jogal bogs 2mi)
Lavel6 Incrase workutto 25 mi Increase workout 25 mi
Level7 Incrase workoutto 3mi crease workout 3 mi
Lavel8
¢ S =
IOrthopaedic Manual Physical = 1.6 km.
from Tara Manal, "

* More specific goals for each phase of rehab
and specific return to sport guidelines

* Addition of guidelines for concomitant

injuries

— Ligamentous, meniscal or chondral

eonhapaedi: Manual Physical Therapy Series 2017-2018

www.vompti.com
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Factors Used to Determine Return to Unrestricted
Sports Activities After Anterior Cruciate Ligament
Reconstruction

Sue D. Barber-Westin, B.S., and Frank R. Noyes, M.D.

months’ follow-up. Results: Of 716 studies identified, 264 met the inclusion criteria. Of these. {105
T30%] Tatled o provide any Crileria Tor return [0 sports alter ACL reconstruction. In 84 studies (32%)
the amount of time postoperatively was the only criterion provided. In 40 studies (15%) the amount
of time along with subjecti riteria were given. Only 35 studies (13%) noted objective criteria
required for return to athletics. JThese criteria included muscle strength or thigh circumference (28

studies). general knee examination (15 studies). single-leg hop tests (10 studies), Lachman rating (1

study), and validated questionnaires (1 study). Conclusions: The results of this systematic review
show noteworthy problems and a lack of objective assessment before release to unrestricted sports
activities. General recommendations are made for quantification of muscle strength, stability,

neuromuscular control, and function in patients who desire to return to athletics after ACL recon-
struction, with acknowledgment of the need for continued research in this area. Level of Evidence:

Level IV, systematic review of Level I to IV studies.

Arthroscopy: The Journal of Arthrascopic and Related Sargery, Vol 27, No 12 (December), 2011 pp 1697.1705
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| JOSPT PERSPECTIVES FOR PATIENTS

Return to Sport

When to Resume Full Activity After an ACL Surgery

+ JOSPT Patient T
Perspective it i e
— December 2014

‘ : >0rthcpa Manual Physical Therapy

Factors Used to Determine Return to Unrestricted
Sports Activities After Anterior Cruciate Ligament
Reconstruction

Sue D. Barber-Westin, B.S., and Frank R. Noyes, M.D.

* Recommendations:

— Less than 10% deficit in strength of QS vs HS on isokinetic at
180 and 300deg/sec
— Less than 15% deficit in symmetry on single leg hop testing
« Single hop, triple hop, crossover hop, timed hop

— Less than 3mm increased A-P tibial displacement on Lachman
or arthrometer testing

— Greater than 60% knee separation distance on video drop-
jump test

— No effusion

— Normal ROM/patellar mobility

— No or slight patellar crepitus

— No pain or swelling with all activities

°Drthcpaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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M‘ e —

= Minimum 12 wk postoperative

- 90% o grester onquadiceps index

= 90% or greater onallhop tests

- 90% orgreater onKOSADL

~ 909% o greater onglobal atingscoreof knee inction

Abbreviation: KOS-ADL, Knet Outcome Suroey-activitics of daily living.

p—— w et

o PSS s
K PG S 505 R

Current Concepts for Anterior Cruciate

Ligament Reconstruction: A Criterion-
Based Rehabilitation Progression

rknary | vorows a2 | sosmER 7 | 0y 2012 | 601 s

Fulspesd agily Lsioig
‘thoutpain 0 appretansion

Uhopposed practice of st
spesifc saill withou panor
Forehesin

O -0rv-ne 0DDSed ractice of Mo Contans 6ne-0-one 0pD0sed
sports-specitc shils praclice

Yes
il pracice <ty wilh s

Contirns unopposed practice
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Suggestions From the Field for Return to Sports Participation

Suggestions From the Field for Return-to-Sport Rehabilitation

Following Anterior Crucate Ligement Reconstrucion: AMETCAN Following Anterior Cruciate Ligament Reconstruction: Alpize

Foothall
WM Versizgen, Siean Fefsane, Rssel O, Steee S
) OrbopSpos Py Ther 2124435734, 1258l 2012451
| Absac | ol et [ ieos |

Suggestions From the Field for Return to Sports Participation
Following Anterior Cruciate Ligament Reconstruction:
Bashetbell

Erc etz

1O s Py The 20124105 35, oct 59202460

| Abstast ] [ ol et [ videos |

Skiing

Dirk Kokmeyer, Michsel Wahoff. Matt Mymem

3 Orthap Spess Phys Ther 2012:42(4)313-325 doi10.2519uspl 2012 4024
[ Apstract ] [ Full Text ] [ Videos | [ Stdes |

Suggestions From the Field for Return to Sports Participation
Following Anterior Cruciate Ligament Reconstruction: Soccer

Merio Bizzri, Dave Hencok, Francs Impelizzes

J Orthop Sports Phys Ther 2012;42(4] 304-312. doi'10 2519ospl 2012 4005
[ Abstract ] [ Full Text ] [ Videos | [ Sides |

‘The Challenge of Return to Sports for Patients Post-ACL
Reconstruction

Guy G. Simonesu, Kevin £ Wik

4 Orthap Sposs Phys Ther 2012:42(4300-301 doi 10 2513Guspl 20120106

www.vompti.com
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Single Hop for Distance Timaa top
ot |
"
}
™, hY
™ Y T
i/ ‘ + Patient performs 2 practice trials on each leg for each hop sequence
v + Patient performs 2 timed or measured frials on each leg for each hop
sequence
Tl Viop o ustance Crose-aver Mop for Distane= . easured {rias are averaged and compared (invlved o unimuoved)
or single, triple, and crossover hop
e + Measured trials are averaged and compared (univolved to involved)
} for timed hop
1 1 ; Passing criteria for return to sport
2 ( i b + Greater than or equal to 90% on quadriceps MVIC, hop esting, KOS-
l y 1 k ADL score, and global rating of knee function score
i

Figure 1. The courses for the four function tests.

www.vompti.com
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Likelihood of ACL graft rupture: not meeting six
clinical discharge criteria before return to sport is
associated with a four times greater risk of rupture

Polyvios Kyritsis,' Roald Bahr, " Philippe Landreau," Riach Miladi," Erik Witvrouw'*
BrJ Sports Med 2016;50:946-951. doi:10.1136/bjsports-2015-095908

Condlusions Athletes who did not meet the discharge
criteria before retuming to professional sport had a four
times greater risk of sustaining an ACL graft rupture
compared with those who met all six RTS ariteria. In
addition, hamstring to quadriceps strength ratio deficits
were associated with an increased risk of an ACL graft
rupture.

°0nhapaedi: Manual Physical Therapy Series 2017-2018
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Neuromuscular Training to Target R —
Deficits Associated With Second
Anterior Cruciate Ligament Injury o : e

STEPHANIE DI STASL,PT.PID, OCS' + GREGORY D. MYER, PHD, FACSM, CSCS'D? + TIMOTHY £. HEWETT, PhD, FACSH Sngeieghid v 1 Ao W AQ. iy s momests,
JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY | vOLUME 43 | NUMBER 11 | NOVEMBER 2013 g Yo Quudrceps and - -
2
PROPOSED METHODS TO AssEss NEUROMUSCULAR IMPAIRMENTS AFTER ACLR ey
oy
L L
Asswsment Method o Crteia_Evidencefor Cinial Appbcatily temsting: ot
Thighmusde. Quidicess 1 2
dmamamety Toside symmety; haetrigs . " medls s ctiy® g
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Sngeleghoptests  Dynamic. sports-elatedknee i 1 and nn-nwm_.*-u
Anction e drp-veical jump tk*
o sie-0-side syminetry > e— L 1 At wit AL deicrcy st momrt s
progsin tars
Sy i o1 gt 2. homased el runh reoton cressed ecemid
Tk panp 1 e atehicton moments
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Anatomy Anterior View Posterior View
B

* Lateral aspect of medial
femoral condyle to
posterior tibial spine

* Anterolateral bundle and
Posteromedial bundle
— Anterolateral
* Larger (95%)
« Tight in flexion
— Posteromedial
* Smaller (5%)
« Tight in extension

eorthnpaedi( Manual Physical Therapy Series 2017-2 ‘ : ’unmpaem: Manual P

www.vompti.com

* Function: Limits.... —MVA
— Posterior Tibial translation (primary - 90%) * "Dashboard injury
« In full extension bears ~93%of posterior directed — Contact sports
force * Fall on a bent knee
* Most important at 70-90deg of flexion due to laxity with their fO_Ot_ pla.ntar
of secondary restraints (MCL, popliteus, capsule) flexed. The tibia hits

the ground first and it
translates posteriorly.
—90% multi lig injury * Hyper flexion in

— Ext Rot tibia (secondary)

external rotation

°0r(hopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com °0nhapaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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Treatment

* Non Operative
— Indicated for:
* Grade I-1l isolated tears
* Non displaced grade I avulsion from tibia
— Brace immobilization x2-4weeks
— Focus on ROM, quad activation and limiting HS
overactivity initially progressing to closed chain
strengthening/proprioception/quad strength
— Slow progression compared to ACL

eonhopaemc Manual Physical Therapy Series 2017-2018 www.vompti.com

For Use of Participants Only. No Use or
Reproduction Without Consent

Evaluation and Treatment of Posterior Cruciate Ligament Injuries : Revisited
William M. Wind, Jr, John A. Bergfeld and Richard D. Parker
Am J Sports Med 2004 32: 1765

o vz i ¢ e ot

Acuts PGL Injury

]

Ginical Examination ‘

°Onhopaedm Manual Physical Therapy Series 2017-2018
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Treatment

* Operative

— Indicated for:
All grade IIT injuries;
either isolated or with
combined instability
Bony avulsion that
requires ORIF
Some isolated grade II

lesions in high demand
athletes

TasLe 1. PCL Postaperative Rehabilitation Program

Postoperative Period
Wecks 1 through 3

Weeks 4 through 6

Weeks 7 through 10

Weeks 11 through 24

Weeks 25 through 52

Program

Non-weight-bearing with crutches; long
leg brace locked in full extension.
Non-weight-hearing with crutches
continues until the end of
postoperative week 6, The long leg
brace is unlocked. and progressive
range of mation begins during
postoperative weeks 4 through 6.
Progressive weight-bearing with crutches
at 25% of body weight per week over
a period of 4 weeks to full weigl
bearing at the end of postoperative
week 10
s

P

age of motion and strength
oiding resisted hamstring

exercises,

Continve strength and agility training.
Return to sports or heavy labor when
inge of mation, and

the uninjured lower extremity.

www.vompti.com
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MEDIAL COLLATERAL LIGAMENT

Orthopaedic Manual Physical Therapy Series
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Anatomy
Deep

otrutons WA

e meress. S semmenteasceu e st 3
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Anatomy

* Medial aspect femur
(proximal-posterior to
medial femoral epicondyle)
courses distal and attaches
anterior to posteriomedial
tibial crest, distal to medial
tibial plateau

* 3tissue layers

— Superficial
— Deep
— Posterior Oblique

* Multiple connections to
joint capsule, med
meniscus, muscle-tendon
units

eorthcpaedk Manual Physical Therapy Series 2017-2018

www.vompti.com

Anatomy

Posterior Obli

o
o e e
el)rthapaedi: Manual Physical Therapy Series 2017-2018
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MCL Function

* 57% Valgus stability at 5 degrees knee flexion
* 78% Valgus stability at 25 degrees knee flexion

— Due to decreased contribution from posterior

www.vompti.com

eonhopaemc Manual Physical Therapy Series 2017-2018

MCL

* Treatment guidelines
— Grade I/11
— Non operative
* Rest/ice
* Hinged brace
« Early ROM - Strength/Proprioception
« Early weightbearing
 Avg. return to football 20 days (grade II)
* 74% return to pre injury activity level at 3mo
* Gradelll
— Rx - controversial
* Most treated non operatively
— Indications for surgery
» Avulsion fx with bony fragment
» Laxity affecting sports performance/daily activities
» Consistently positive stress radiographs for MCL
* ACL + MCL (standard of care reconstruct ACL, not MCL)

eorthcpaed\( Manual Physical Therapy Series 2017-2018
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MCL

+ Valgus blow
* CKC - plant/cut valgus stress

7.9% of all athletic injuries

— Most common NFL/alpine skiing

— Second in collegiate hockey,
women's rugby

Grade III injury ~80%

concomitant lig injury

— 95% of the time ACL

www.vompti.com

MCL Bracing

The New Zealand Guideline Group? believe that
bracing is beneficial for severe grade II and grade
111 ruptures of the MCL for the first 4 to 6 weeks
to stabilize the knee to allow ligament healing to occur. Fol-
lowing surgery to the MCL, a long hinged brace allowing
30° to 90° of knee motion for the first 3 weeks followed
by progressive weaning off the brace starting at week 6 is
recommended.’*

www.vompti.com
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V= MPT)
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LATERAL COLLATERAL LIGAMENT

Orthopaedic Manual Physical Therapy Series
Charlottesville 2017-2018

* Function

eorthopaedm Manual Physical Therapy Series 2017-2018

* Injury Mechanism:

— Least commonly
injured knee ligament

— Incidence of 4%

— Usually with a soft
tissue avulsion off prox
femur or bony avulsion
off fibular head

— Typically with more
extensive PLC injury

el)rthopaed\c Manual Physical Therapy Series 2017-2018 www.vompti.com
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Anatomy

» Attaches equidistant from posterior
and distal border of lateral femoral
condyle and distally to superior and
lateral facing V-shaped plateau on
the fibular head

— Resists varus force @ 0 and 30 degrees
* 55% of varus load at 5deg

— Posterior lateral capsule 13% ,ITB 5%,
cruciate ligs the remaining amount

* 69% of varus load at 25deg

— Posterior structures on slack in flexion-
preferred test

— Secondary: limit ER of a flexed knee ==

:

oonhopaedm Manual Physical Therapy Series 2017-2018 www.vompti.com ‘

V= MPT

www.vompti.com

POSTEROLATERAL CORNER
(PLC)

Orthopaedic Manual Physical Therapy Series
Charlottesville 2017-2018

°Orthopaed\c Manual Physical Therapy Series 2017-2018
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* Muscles:
— Popliteus
— Lateral Head of
Gastrocnemius
— Short head of
Biceps Femoris
* Ligaments:
— Fibular Collateral Lig
— Arcuate Ligament
* Misc:
— Lateral Meniscus
— Lateral Retinaculum

°0rthopaedi( Manual Physical Therapy Series 2017-2018

PLC

* Injury Mechanism:

— Blow to anteromedial
aspect tibia near or at
full extension

— Forced
hyperextension/varus

— Valgus force on flexed
knee

— Severe tibial ER in
flex or extension

°0r(hopaedic Manual Physical Therapy Series 2017-2018
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One of the most common multi-ligament injuries
Isolated injuries to PLC 1.6% of all ligament injuries
Concomitant PLC and other ligament injury: 43-80%
— Vehicular Trauma: 64%
— Athletic Injury: 46%
» Commonly missed with failed ACL
* Prevents:
— Primary:

* Varus

* Tibial ER
— Secondary

* Assists PCL with posterior tibial translation (30 degrees)
* Hyperextension

°Drth0paedk Manual Physical Therapy Series 2017-2018 www.vompti.com

Treatment

* GradelandII
— Good results non-operatively
* Grade III

— Good results operatively if performed within
3weeks of injury

* Better success operatively of acute vs
chronic injuries

°0nhapaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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Non Operative Treatment

¢ Phasel

— Edema management

— QS activation

— ROM return
* Phasell

— Gait mechanics

— Increase strength

* QS, HS, GS, Popliteus, Hip, Lumbopelvic

¢ Phaselll

— Neuromuscular control

— Control of varus and tibial ER at increased angles of knee
flexion

¢ Phase IV
— Sport specific training

Post Operative Treatment

NWB x6weeks

— Immobilizer locked out for 1-2 weeks

ROM

— 0-90 in 2 weeks

— Full in 6weeks

Full body squats permitted at 12weeks
Until 4 months, no....

— CKC therex at greater than 70deg knee flexion
— Tibial ER

— Resisted or repetitive HS in knee flexion

°0rthnpaedi( Manual Physical Therapy Series 2017-2018 www.vompti.com

PROTOCOL FOR REHABILITATION OF A POSTEROLATERAL KNEE RECONSTRUCTION
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MENIScus

Orthopaedic Manual Physical Therapy Series
Charlottesville 2017-2018
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DAVID S. LOGERSTEDT, PT, MA « LYNN SNYDER-MACKLER, PT, ScD « RICHARD C. RITTER, DPT « MICHAEL J. AXE, MD

Knee Pain and Mobility
Impairments: Meniscal and
Articular Cartilage Lesions

Clinical Practice Guidelines Linked to the
International Classification of Functioning,
Disability, and Health from the Orthopaedic Section
of the American Physical Therapy Association

J Orthop Sports Phys Ther. 2010:40(6YA-A35. doi-0.251%/jospt. 2010.0304

°0rthopaedic Manual Physical Therapy Series 2017-2018
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DIAGNOSIS/CLASSIFICATION

ThE ICD DIAGNOSIS OF €
n associated ICF diagnosis of) and mobil-
ity impairments are made with a fair level of cer-
tainty when the patient presents with the following clinical
findings® 610z
« Twisting injury
= Tearing sensation at time of injury
= Delayed effusion (6-24 hours postinjury)
= History of “catching” or “locking”
+ Pain with forced hyperextension
= Pain with maximum flexion
= Pain or audible click with McMurray’s maneuver
= Joint line tenderness
« Discomfort or a sense of locking or catching in the knee over
either the medial or lateral joint line during the Thessaly
Test when performed at 5° or 20° of knee flexion

www.vompti.com
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CLINICAL ¢

Summary of Recommendations
I cuscac course "

UIDELINES
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Paiments 30d 10 assess the changes i
ower the egisade o care.

JEEN TERVENTIONS - PROGRESSIVE NNEE MOTION
v

PROGRESSIVE RETURN T0

ACTIVITY - MENISCUS
s may uilae early progressive retum to acbty foloming.

INTERVENTIONS - PROGRESSIVE RETURN TO ACTIVITY
ARTICULAR CARTHAGE

agnosti classiications associated with
cal ackors whn the

NI INTERVENTIONS - SUPERVISED REHABILITATION
These are conflicting opinions reganting the bess use of clruc-5ased
programs o patients following Athroscossc menkcectamy 1
erease quadriceps strength and functiond performance.

[ R T ——
Clnic

I vremvoTions - NEuROMUSCULAR ELECTRCAL

STIMULATION
Newrcerazcutsr can be used with patients - i, cOM

Smotans
ANENATION - OUTCOME MEASURES
orthop shouid e a ‘
Pt ik o oty g, iese ous e

atrerth

Meniscus

* Second most common knee injury

— Incidence of 12-14%

* 10-20% of all orthopaedic surgeries in US

involve meniscus
— 850000 patients a year

°0rthopaedi: Manual Physical Therapy Series 2017-2018
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Anterior cruciate ligament Transverse ligament

Anatomy

* Lateral
— Circular
— More mobile than medial
— Connected to:
* medial meniscus anteriorly by transverse lig
« patella by patellomeniscal lig
* posteriorly to popliteus mm and PCL

» medial femoral condyle by meniscofemoral lig
(Ligament of Wrisberg)

Ligament of
Yosterior cruc

eorthopaedi( Manual Physical Therapy Series 2017-2018
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Anatomy

* Cover 2/3 of tibial plateau
* Red Zone: lateral 1/3
— Good blood supply from capsular arteries
* White Zone: remaining 2/3
— Poor blood supply

Red zone

Red-white zone  White zone

eorthopaedic Manual Physical Therapy Series 2017-2018
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Anatomy

* Medial

— Cshaped

— Less mobile

— Connected to
« transverse and meniscofemoral ligs like lateral
* semimembranosus mm
« anterior horn attached to ACL
* posterior horn to PCL

www.vompti.com
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Function

* Load transmission
— Manage 70% of load across knee during activities
« Shock absorption
* Stability
* Congruence
* Proprioceptive
« Transmit joint compressive forces
— 50% EXT
— 85% @ 90 degrees
* During flexion move posteriorly, extension move anteriorly
* During rotation, follow motion of femur
— Most likely due to meniscofemoral ligs

www.vompti.com
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* Semimembranosus and Popliteus pull on medial
and lateral meniscus during flexion of the knee

°0rthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com

Meniscal Repair

FRANK B. NOYES. MY » TIMGTHY P. HECKMANN. PT AFC? + SUE 0, BAREER-WESTIN, BS"

Meniscus Repair and Transplantation:
A Comprehensive Update

DICATIONS A

ror MEN

Aot
+ Moo ear with tiickemond firt e pain

+ Concuston knee kpemert recometucton o astesiomy.

mamprab s ot
. orghudnl add,
Cortnndcatie.
« Menesos tears located n s e egion

* Longiteina teas ess han 10 b lergh

+ Icorete ol s tha d ot evted it the uter tid ek
« Paents cier than 0 yess of g

+ Patents i o o pestspesstive hubitaton pegram
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Hgnmm THE ACCURACY OF MAGNETIC RESONANCE

raceedings

IMAGING IN DETECTING MENISCAL
PATHOLOCGY

S Chambars, M Jones, ¥ Michla, and D Kader
) Bone loint Surg Br 2012 U4-8: (SUPP XXI¥) 61

We looked at whether the MRI report showed a tear, and this was graded Y/N.
The arthroscopic report was graded for tear: Y/N. 66 patients had a positive
scan. 64 of these were found to have a tear at surgery. 37 scans were
reported as “no tear”, of which 4 were found to have a tear at surgery. Nine
scans were not easy to classify as they were descriptive.

In our series of 112 knees, MRI was 90.5% sensitive, 89.5% specific and
90.1% accurate.

When a definite diagnosis of “tear”, or “no tear” was made at scan, there
were two false positives and four false negatives. False positives may be
unnecessarily exposed to the risks of surgery. Patients with negative scans
had a mean delay to surgery of 33 weeks compared to 18 weeks for patients
with positive scans. False negatives may wait longer for their surgery. Two of
the false negative scans clg i which were missed b
the reporting radiographe
mportant to have an experienced musculoskeletal
radiologist to minimise the number of missed tears. It is also important for:]
surgeon to check the scan as well as the report

Flap Tear Repair

°0rthopaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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Meniscal Transplantation

;mmm"’”f“hny

+ Prior meniscectomy - 3

« Patients 50 years. of age or younger

+ Pain i the menisceciomized thivkmoral compariment |

- No o on 45" weight bearng \

postemanterioe adiograghs
= Noor anly minimal bone exposed on tibictemoral suftaces
+ Normal g i
aligment ) RankinM

Conraindicatiors _ - i i ‘symptomatic patients less $han fifty years okd. / Bone Joint Surg Am. 200587 suppl 1 pt 2149-165. (8) A lateral

. ofthe i pateau, P This figure: i * Knee Disorders: Surgery, Rehabiitaton,

that prevert anatomic seafing of the mensscus trarsplant Ciinical Ouécomes, Noyes FR. Barber Westin S, Meniscus transplantation: diagnoss, operative techniques,

. okl clnical cutoomes, 772-805, Copyright Saunders, 20094

ol

+ Knes artrcfibrosis

- Significant ruscalar atrophy i FIGURE 9. Final anterior and posterior tunnel fixation

+ Prio jintnkection witr subsaquent artvosis appearance of medial meniscus transplant and

* Symplomatic vertical divergent sutures. This figure was published

+ Obesity (body mass ndex >30 kgr') in Noyes’ Knee Disorders: Surgery, Rehabilitation,

. lcular Ciinical Outcomes, Noyes FR, Barber-Westin SO,
Meniscus transplantation: diagnosis, operative
techniques, tcomes, 772-805, Copyright

°0rthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com °Drth0paedk Manual Physical Therapy Series 2017-2018 ;m:'fs;n';? outcomes, 772-805, Copyright ]

Rehab

* Dependent on type and location of
repair/transplant
— Physician directed
* Generally
— Long leg brace x6 weeks
— Restricted weight bearing atleast 3 weeks

— Flexion ROM restricted to 90 week 1, 120 week 4,
135 week 6

— Biking week 7, straight running month 4, cutting
month 5, return to sport month 5

°0nhapaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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ARTICULAR CARTILAGE

Orthopaedic Manual Physical Therapy Series
Charlottesville 2017-2018
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Zones
SupertiialTangontal __
Zone (10%20%)

Imormediate Transtional =
Zona (40%80%) \ 4 e

OB /:
1 o.ﬂ
ﬁ', Hosencnymalsem cols

Tdamar:
‘Subchondral bone

Cancollous boe
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Articular Cartilage

* Incidence
—-60-70%
* Isolated 30%
* Non isolated 70%
* Most commonly at medial femoral condyle
and patella articular surface

* Medial meniscus tears and ACL rupture
most common concomitant injuries
—37% and 36%

°Drthupaedk Manual Physical Therapy Series 2017-2018 www.vompti.com

The ICD diagnosis of an[articular cartilage defect|
nd the associated ICF diagnosis of joint pain and
obility impairments is made with a low level of

[ ty when the patient presents with the following clini-

cal findings'¢:

« Acute trauma with hemarthrosis (0-2 hours) (associated
with osteochondral fracture)

« Insidious onset aggravated by repetitive impact

+ Intermittent pain and swelling

« History of “catching” or “locking”

« Joint line tenderness

oorthcpaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com
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Grade 0 — Normal Grade 1 — Nearly Normal Grade 2 — Abnormal

Superficial lesions. Soft indentation (A) and/or Lesions extending down 10
superficial fissures and cracks (B) <50% of cantilage depth

Grade 3 — Severely Abnormal

— P

Cartiage pth
s well as down 1o calciied layer (B) and down 1o but not
through the subschondral bone (C). Blisters are included in this grade 1R

with kind permission from the International Cartilage Repair Society

eorthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com

Treatment Options

* Debridement/Lavage

* Marrow Stimulating

* Autologous Chondrocyte Implantation
* Osteochondral Grafting

Clinical Utility

Palliative R

eor(hopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com
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Treatment Options

* Conservative/Palliative
— Debridement/Lavage
* Reparative
— Subchondral Drilling
— Microfracture
* Restorative
— OATS
— ACI/MACI

eorthcpaedk Manual Physical Therapy Series 2017-2018 www.vompti.com

Treatment Selection in Articular Cartilage
Lesions of the Knee

A Systematic Review

Joris E. J. Bekkers, MD, Melanie Inklaar, MD, and Daniél B. F. Saris,” MD, PhD

Results: Lesion sze, activity level, and age were the influencing parameters for the outcome of articular cartiage repair surgery.
Lesions greater than 2.5 om’ should be treated with sophisicated techniques, such as autologous chondrocyte implantation or
osteochondral autologous transplantaton, whie microfracture is a good frst-line treatment option for smaller (<2.5 e lesiors.
Patients who are active show better results after autologous chondrocyte implantation or osteochonaral autologous transplanta-
tion when compared with microfracture. Younger patients (<30 years) seem to benefit more from any form of cartilage repai sur-
gery compared with those over 30 years of age.

Conclusion: Lesion size, activity level, and patient age are factors that should be considered in selecting treatment of articular
cartilage lesions of the knee. In addition, these factors are a step toward evidence-based, instead of surgeon-preferred, treatment
of articular cartlage lesions of the knee.

Am J Sports Med 2009 37: 1485
°onhapaem: Manual Physical Therapy Series 2017-2018 o www.vompti.com
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LESION SIZE

<4 cm’
Patient Profile
Low High Shallow Deep
Demand Demand Lesions Lesions
Marrow g Osteochondral
OATS ACI
Stimulator | | | | Allograft
or ACT

QATS or
ACL

Bulletin of the NYU Hospital for Joint Diseases 2007:65(1):51-60

www.vompti.com
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Successful Outcome

1. Remove calcified cartilage layer - Do not abrade
subchondral bone

2. Penetrate Subchondral bone (awl) with 1-2 mm between
to allow soft tissue in growth to adhere

3. Maintain post op ROM (CPM)
4. Postop - partial weight bearing (50% x 6 weeks)

5. Realignment/stabilizing procedure concurrently - DJD,
Patellar tracking, ligt repair/reconstruction

www.vompti.com
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* Most common
* Simple, safe, cheap
* Injury/inflammatory

¢ Fibrous Clot formed
¢ <2-4cmlesion

°Drthcpaed\( Manual Physical Therapy Series 2017-2018

Micro fracture

¢ Marrow stimulation

technique

response

’l“ 2

"ér‘ﬂ

www.vompti.com

OATS/Mosaicplasty

TABLE 1. Indications for mosaicplasty.

Focal chondral and osteochondral defects of weight-bearing
articular surfaces of the knee

Defects of other diarthrodial surfaces of the talus, humeral
capitulum, and femoral head

Patient less than 50 years of age

The ideal diameter of the defect is between 1 and 4 cm*
Concurrent treatment of instability, malalignment, and
meniscal and ligament tears is essential

Patient compliance is critical (ie, weight-bearing limitation)

oorthopaed\: Manual Physical Therapy Series 2017-2018

| Orthop Sports Phys Ther * Volume 36 « Number 10 » October 2006

www.vompti.com
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Autologous Chondrocyte Implantation (ACI)

* 2 surgical stages:
— Chondral biopsy
— Implantation of cells into lesion

* Full thickness lesions - Femoral
condyle, trochlear groove

* Unipolar lesions

* <50yrsold

» Largerlesions 2-8 cm

* Normal alignment/stability

» Hyaline cartilage = Better Outcomes?

eorthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com °0rthopaedk Manual Physical Therapy Series 2017-2018 www.vompti.com

Femur
(thigh bone)

Matrix Induced ACI

* ACI surgery but without periosteum harvest

y Area
Bioaee of knee
articular ;
artiage cartilage

» 2 stage surgery
— Harvest of cells
— Implantation of membrane

* Use fibrin glue to adhere membrane

Fibula
ONodmagorrat |

eor(hopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com °0nmpaedi: Manual Physical Therapy Series 2017-2018 www.vompti.com

For Use of Participants Only. No Use or
Reproduction Without Consent



Property of VOMPTI, LLC

s Implantation and Early Protection (0-6
weeks): the type VIl collagen membrane (4)
with seeded chondrocyles is ghued ono the
subchondral bone (C) using fibrin glue (B). A
B well-contained defect may be partially
protected in the early stages by theadjacent
healthy native cartiage walls (D).

Fig. 3 Surgical stage of matrix-
induced autologous chondrocyte
implantation (MACT) in patellar
chondral lesion. a Debridement
and shaping of chondral lesion.

b Sizing of lesion for preparing
of the membrane. ¢ Filling the

crater with fibrin glue. d Press-

Transition and Proliferation (612 weeks):
chondrocytes migrate from the membrane

* Graft Healing

ing the membrane and looking Course through the fibrin sealant to the subchondral
gm"anr bubbles al:ldkglnc leak bone, and begin filling the defect with a soft,
efore moving the knee . primitive repair tissue.
Following .

MACI

-~
g anmsmoelos, w00 Remodeling (1226 weeks): chondrocytes

> o £%F,* begin b produce a matrix consisting of type
1l collagen, agarecan, and other important
matrix proteins. The grat begins to firm.

4% Maturation (6 months3 years): cartilage
I_'l' infill is complete, while the chandrocytes
BEEE and matrix reach full maturity There is good
'E integration of the graft with the adjacent
¢ native cartilage and underlying bone, and

%%, . S
oim S —
°0rthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com Orthopaedic Manual Physi[‘eumey.
of physcal actvay.

Management of Articular Cartilage Defects of the Knee

Asheesh Bedi. Brian T. Feeley and Riley J. Williams, I11
J Bone Joint Surg Am. 2010:92:994-1009. doi:10.2106/JBJS.1.00895

Summary

* Improved outcomes for <30y0 TABLE E-1 Outeomes Followinficrofracn¥or Isolated Artcular Cartiage Lesions
. . .. Average
* Improved outcomes for more active individuals Dustionof | Avenage Size
No.of | Average Age | Follow-up of Lesion R
« For lesions >4cm, better outcomes with ACI or s e D 53,
MACI ©2003) Tegmer score” 2% 356
Steadmanetal® | 25 282 45 Not recorded | Lysholm score” - 68->90;
. . . . (2003) 76% returned to NFL in 1 yr
 All surgical interventions showed improved Kwisendtal” |0 |22 ? i Lysbola score” . 3376,
(2004) SF-36 physical score: 36346
outcome measures short and long term i i 36 m Good tocxellat 67%
* Return to sport fastest with OATS (7mo), i i . e Goodtoexcellent 2%
longest with ACI (18-25mo) P R ¢ e i S LA
. TKDC score™™: 70% nearly
* Lack of conclusive research on best approach . momal ____ .
*The values before and after the arrows indicate the preoperative and Tollow-up scores (in points). fespectively.
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Management of Articular Cartilage Defects of the Knee

Asheesh Bedi. Brian T. Feeley and Riley J. Williams, 11
J Bone Joint Surg Am. 2010:92:994-1009. doi:10.2106/JBJS.1.00895

TABLE E-2 Ouicomes Foll Teochondral Autograft Transplantarioa Torlsolated Articular Cantilage Lesions
Srerre—
Dusation of
No.of |Average Ape | Follow-up | Average Size of
Study Patienis | o) or) Lesion fm') Ouicome™
‘Hangody and 81 |Umknown |10 Unknown ‘Good to excellent. 92% of
Flles™ (2003) femoral lesions, 87% of
tibial lesions, 79% of
lesions
Marcaccietal™ |30 23 7 25 Good to excellent: 77%:
| 2007y TKDC score™ 35972
Oz ctal [ EX) 27 Good fo excellent; §5%.
2 Lysholm scare” . 46->88
Chow etal ™ 30 He 37 Good 1o excellent: §3%;
(2004) Lysholm score’ . 44388
Miniaci and ) 143 i Unknown ‘Clinically normal by 18 mo:
Tytherleigh- (osteochondritis | healing of osteochondntis
Strong™ (2007) dissecans) dissecans lesions by 6 mo
Nho et al 7 (2008) | 2 30 21 17 TRDC score™ 47374 for
isolated patellas lesions; 71%
‘with complete incorparation
on magnetic rescaance
g
“The values before and after the arows indicate the preoperative and follow-up scores (in poiats), respectively.

°0rthopaedic Manual Physical Therapy Series 2017-2018 www.vompti.com

Treatment of Chondral Defects in the Athlete’s Knee

Joshua D. Harris, M.D., Robert Brophy, M.D. Robert A. Siston, PhD. and
D I MDD

Asthroscopy: The Journai of Arthroscopic and Related Surgery, Vol 26, No 6 (June), 2010: pp 841-852

Improved outcomes after cartilage repair or resto-
ration in athletes were observed in smaller defects in
younger patients with a shorter preoperative duration
of symptoms, without any prior surgical intervention,
and higher preinjury and postoperative levels of
SpoI Results of microfracture appeared inferior in
rate of return and performance on return relative to
ACI or OATS, and clinical outcomes in this patient
population may deteriorate with time after microf
ture. Although the literature suggests that ACI and
OATS may provide better results for athletes com-
pared with microfracture, only further randomized
prospective clinical trials will elucidate the optimal
surgical treatment for focal chondral injury in the
athlete’s knee.
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Management of Articular Cartilage Defects of the Knee

Asheesh Bedi. Brian T. Feeley and Riley J. Williams, 11
J Bone Joint Surg Am. 2010:92:994-1009. doi:10.2106/JBJS.1.00895

TABLE E4 Outcomes Followi lantation fdr Isolated Articular Cartilage Lesions
Average Size
No.of of Lesion
Stud; Patients fom') Outcome*
Brittbergetal ® | 23 1663 Good to excellent: 14/16
(1994
Pefersonefal ™ |25 322 42 42 Good to excellent for femoral
(2000) condyles: 2%
Peterson et al " 18 408 74 1312 Tegner score” - 639 8: good to
(2002) excellent: 17/18
Bentley et al 50 31 15 47 Good to excellent: $8%
| (2003)
Zaslaveral™ 126 345 39 46 Treatment success: 76%:
(2009) ‘modified Cincinnati score”™*
33363

*The values before and after the arrows indicate the preoperative and follow-up scores (in points), respectively.
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cmatic Review

Treatment of Chondral Defects in the Athlete’s Knee

Joshua D. Harris, M., Rot
[;

M.D.. Robert A, Siston, Ph.D. and
. MDD
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Current Concepts for Rehabilitation and
Return to Sport After Knee Articular
Cartilage Repair in the Athlete

| MARCH 2012 | VOLUME 42 | NUMBER3 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY
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Phases of Healing and Rehab

* Biologic Phase * Rehab Phase
— Phase | — Phase |
* Graft integration and * Protection and joint
stimulation activation
— Phase Il — Phase II
* Matrix production and * Progressive loading and
organization functional joint
— Phase 111 restoration
« Repair cartilage — Phase III
maturation and « Activity restoration
adaptation
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Factors To CoNsiDER DUuRrING INDIVIDUALIZED
CARTILAGE REPATR REHABILITATION
ific Factors
Indiidual
Aehlete’s age Slower cartilage repair with increased age
Body mass index More gradual rehabilitation progression with body mass index greater than
30 kg/?
Type of sport Higher demand on repair tissue in impact sports
Competitive level Competitive athletes have better outcomes
Psychological Less fear of reinjury and higher self-efficacy are associated with better outcomes
Lesion/efect
Defect size Smaller defects frequently improve faster with rehabiitation
Repaf technique More rapid rehabilation progression with restorative techniques
Defect location bearing for defect (knee b ked in full
extension)
Duration of symptoms. Longer recovery if symptoms persist longer than 12 months (deconditioning)
Cartilage quality lower i generalized joint i
Concomitant injuries
Concomitant procedires Maodified pratocols for arterior cruciate ligamert reconstruction, meniscal repair,
ostectomy, efc
Merniscts status lower rehabiltati i i (especally lateral

Rehabilitation

* Phasel

— Protection and Joint Activation
* Weeks 1-6
« Effusion control
* Partial weightbearing
* NMES/Quad activation therex
* Gradual improving ROM
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Rehabilitation

e Phasell

— Progressive loading and functional joint
restoration
* Week 6-6month
« Full ROM/weightbearing
* Progress proprioceptive training

* Progress concentric to eccentric and static to

dynamic strengthening and neuromuscular
« Introduce progressive plyometrics /loading

control
activities

www.vompti.com

°0rthnpaedi( Manual Physical Therapy Series 2017-2018

WEIGHT-BEARING GUIDELINES AND CRITERIA FOR
PROGRESSION AFTER ARTICULAR CARTILAGE

REPAIR

Phase 1. Wesght-Bearing Guidelines
« Femoral defects.

- fouch down bading for 2 w.then progress
bydto 6wk

* Pateflar/trochiear defects

010"

+ Full passive ROM equal o the noncperated knee

* Minimal or absent pain (VAS less than 3/10)

« Minimal of no effusion (grade 0 or 1+)

+ Recovery of muscular adtivation

+ Reavery o kmp)
Progression Crteriato Go from Phase 2 fo Phase3.

+ Fulland painless ROM

* Noor mirimal pain (VAS less than 3/10)
+ No.or mirimal efusion (grade ) o 1+)

0% ckinetic test

10%

+ Sel-mport outcomes greaterthan 90%
+ Abliy 1o un ona treadmil at 8knvh for more than 10 min

2wk, hen progress by 25% bady weght per wk

s tisue
orthopa Act, MR,
ROM, range of VAS, vis

pti.com
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Rehabilitation

* Phase Il

— Activity restoration
« Sport specific/on field rehab

* 6-18 months (depending procedure, graft size,
healing via imaging)

www.vompti.com
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Clinical Rehabilitation Guidelines for
Matrix-Induced Autologous Chondrocyte
Implantation on the Tibiofemoral Joint

ETER K. EDNARDS. PTMSC¥ + TIMOTHY ACKLAND, PhD, FASMF + JAY R. EBERT. PT, PO
FEBRUARY 2014 | VOLUME 44 | NUMBER 2 | JOURNAL OF ORTHOPAEDIC £ SPORTS PHYSICAL THERAPY

Postoperative Rehabilitation Phases

L Phase 1: Inpatient hospital rehabilitation —
2. Phase 2: 2-3 weeks postsurgery

3. Phase 3: 4-6 weeks postsurgery =
4. Phase 4: 7-12 weeks postsurgery =
5. Phase 5: 3-6 months postsurgery =
6. Phase 6: 6-9 months postsurgery
7.Phase 7:9-18 months postsurgery and

the return to sport

Stages of Repair Tissue Maturation

— Implantation and protection (0-6 weeks)

— Transition and proliferation (6-12 weeks)
— Remodeling (12-26 weeks)

[ Maturation (26 weeks onward)

[FIGURE 3. Phases of nd the timeline.

¢ Excellent resource for rehabilitation
protocol and progression

www.vompti.com
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