LOTHIAN PHYSIOTHERAPY ORTHOPAEDIC GUIDELINES
Anterior Cruciate Ligament Reconstruction (ACLR)

Introduction

Surgery: Medial para-patella incision in proximal tibia for graft harvest, usually four
strand medial hamstrings, central bone-patella-bone (B-PT-B) or quadriceps tendon
(QT) gratft.

Indications for surgery: Unstable knee, return to pivoting sport.

Expected length of stay: Day case

Surgeons: Mr J. Keating, Mr G. Lawson, Mr T. White, Mr |. Murray, Mr C. Arthur

Scope of practice

These updated guidelines were produced by a process of systematic review of the
current research literature and expert opinion. They are designed to provide an
evidenced based framework to guide physiotherapists when treating patients
following this surgical procedure. The guidelines should be used in conjunction with
the clinical reasoning skills of the physiotherapist and be based on the patient’s
goals.

Aim

The aim of these guidelines is to provide physiotherapy staff with a series of
recommendations from the current evidence base to assist them in the management
of patients who have undergone Anterior Cruciate Ligament Reconstruction (ACLR)
surgery.

Literature review question
What is a safe and effective rehabilitation programme following ACL reconstruction
from day of surgery to return to function and sport?

Search Process

Dates to be searched: Sept 2013 — November 2022.

Library search: The Knowledge network

Databases: MEDLINE, Cochrane, Embase, Google Scholar, AMED, Sport Discus,
CINAHL, Pedro, Pubmed.

Hand search: British Journal of Sports medicine

Limitations: English language

Literature search:

Patient / population |AND Intervention AND Outcome
MeSH heading keywords keywords
Anterior Cruciate Rehabilitation Functional outcome
Ligament OR OR
Reconstruction
Physical therap* Return to sport*
OR OR
Exercise program* Gratft failure
OR OR
Strength train* Reinjury
OR OR
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Neuromuscular train* Running
OR
Proprioception train*
OR
Plyometric train*
Title and abstract reviewed to assess relevance to research question.

Appraisal process:
CASP RCT and SR appraisal tools used: 37
Total number of articles used: 38

Results:

Three high quality systematic reviews (SR’s) broadly answered our review question
and form the basis of these guidelines. One is a systematic review of systematic
reviews of rehabilitation post ACLR (Culvenor et al., 2022). Two appraised all
randomised controlled trials (RCTs) and practice guidelines (Van Melick et al., 2015.
Andrade et al., 2020).

Many of the findings are based on low, to moderate quality evidence. This means the
recommendations are often of low certainty and occasionally draw different
conclusions from the same RCTs. More specific evidence included in this guideline
was synthesised either from systematic reviews or RCTs looking at single treatment
approaches, like strength training, or single outcomes such as risk of re-injury. There
has been minimal high quality original research since the last guideline to
dramatically change the specific components of ACLR rehabilitation.

To answer the research question, it is not clear what the optimal components of
rehabilitation are post ACLR and some recommendations may be challenging to
apply into certain clinical settings. There is also no conclusive evidence on what
measurements and assessments should be used to guide return to running and
training, or the criteria used to determine when to safely return to sport (Van Melick
et al., 2015, Kotisfaki et al., 2022).

Where original research is lacking recommendations are drawn from expert
consensus locally and in new clinical guidelines (Brinlee et al., 2019, Kotisfaki et al.,
2022).

Updates from the articles reviewed:

« New moderate certainty research on pre surgical rehabilitation (prehab) and
neuromuscular electrical stimulation (NMES) has been included in the
guideline.

o Developments in the guideline on predictors of outcome, assessment, return
to play, and risk of re-injury.

e Minor changes to recommendations on early quadricep and hamstring loading
are not based on any new high quality RCT’s but differing interpretation of
existing data in recent systematic reviews.

« Ongoing lack of research on females. They have poorer outcomes and are
less likely to return to sport after ACLR.

« There is very little evidence on optimal loading, volume, intensity and dose-
response relationship of exercise and outcomes.

e Very low certainty or contradictory evidence from multiple trials of new
treatment approaches such as blood flow restriction training or cross
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education training after ACLR were not included in this updated guidance but
could be used in addition (Curran et al., 2020. Charles et al., 2020).

There is low certainty evidence and therefore no recommendation on
rehabilitation setting. National practice guidelines recommend a home-based
setting only in specific groups of highly motivated patients (Andrade et al.,
2019)

Key points

Preoperative:

Pre op knee extension deficit and or quadriceps strength deficit greater than
20% predicts poor functional outcome 2 years after ACLR (Mansson, Krauss
and Sernert 2013. Van Melick et al., 2015. Grindem et al., 2015).
Prehabilitation aims to reduce the risk of postoperative complications
(Culvenor et al., 2022).

Prehabilitation leads to better self-reported knee function at 2 years post
ACLR (Giesche et al., 2020).

Post operative:

Knee extension range of motion deficit at 4 weeks predicts knee extension
range deficit at 1 year (Van Melick et al., 2015).

Strength training alone does not reduce risk of re-injury. Rehabilitation needs
to include neuromuscular control exercises (Brinlee et al., 2021)

Both Closed Kinetic Chain (CKC) and Open Kinetic Chain (OKC) are equally
effective and should be included for regaining quadriceps strength (Gokeler et
al., 2013. Jewiss, Osteman and Smatrt., 2017).

Safe return to activity depends on a dedicated, sequentially phased
rehabilitation routine for at least 9-12 months (Van Melick et al., 2015, Brinlee
et al., 2021, Grindem et al., 2016, Kotsifaki et al., 2022).

Rehabilitation should be appropriate to the individual and progression,
readiness to return to sport and risk for reinjury measured by strength tests,
hop tests, quality of movement and psychological tests (Czuppon et al 2012.,
Van Melick et al., 2015. Andrade et al., 2019. Brinlee et al., 2021)

Objective measures of the knee are not associated with return to sport - 90%
achieve normal knee function, 81% return to some form of sport, 65% to
previous level of sport and 55% to competitive sport (Arden et al., 2016).
Contextual factors of younger age, male gender, playing elite sport and
positive psychological response favoured returning to preinjury sport (Arden et
al., 2016)
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Pre-operative rehabilitation:

Recommendations

Preoperative knee extension deficit and / or quadriceps strength deficit >20%
predicts poor functional outcome 2 years after ACLR (Grindem et al., 2014).

Early to mid-stage: Resolve impairments.

Goals
Resolve joint effusion.

Restore range of motion.

Recommendations Level of Evidence
Sweep/stroke test C
P.O.L.I.C.E or PRICE principle C
Measure passive range of motion A3
Mobilisation or stretching

techniques A3

Mid to late stage: Return to activities and participation.

Proceed when the knee is ‘quiet’ and not swollen.

Precaution: If the patient has unchanging range of motion deficits or has
accompanying symptomatic meniscus injuries during plyometric exercises

(Grindem et al., 2014)

Goals

Regain strength
>90% quadriceps and
hamstrings

Regain neuromuscular
function
>90% hop performance

Regain self-efficacy.
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Recommendations Level of Evidence
Progressive heavy resistance A3
strength exercises

Including hamstrings A3

guadriceps and hamstring
strength measurement

Balance/stability/proprioceptive/ A3
perturbation exercise.

Muscle control and co- A3
contraction exercise

Plyometric training e.g single leg A3
hops

Hop testing. A3
Consider testing eg Knee self- A3
efficacy scale (level 2)

Education on post operative C

rehabilitation process
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Post operative rehabilitation:

Early-stage rehabilitation — surgical recovery

Immediate post-op period

Precautions: timescales are approximate and rehabilitation at this stage, is
guided by reducing swelling, reducing pain, restoring range of motion and
minimising muscle atrophy.

Outpatient physiotherapy to commence between 7-10 days post-surgery.

Goals Recommendations Level of Evidence
Decrease pain / Use ICE to decrease pain in the 1« A3
swelling. week.

Compress when active. C

Elevate when resting. C
Increase ROM / avoid Begin active ROM exercises. A3
extension deficit. Extension exercises, A3

avoiding forceful hyperextension. C
Mobility Immediate weight bearing as A3

tolerated.

Correct gait pattern with crutches if A3

necessary.

Monitor no increase C

pain/swelling/temperature during or

after walking.

Improve muscle recruitment, Commence static/isometric exercises A3

Early to mid-stage rehabilitation — Impairment resolution

10 days to 12 weeks approximately.

Precautions: Rehabilitation at this stage is aimed at regaining basic knee
function. Regaining range of motion, normal walking pattern, resolution of
pain and minimal swelling. Consideration needs to be given to the graft type
used and any increase in pain or swelling (Andrade et al., 2019. Van Melick et
al., 2015).

Goals Recommendations Level of Evidence
Resolution or minimal Numerical Rating Scale of pain C
pain / swelling Stroke / sweep test. A3
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Increase ROM / avoid
extension deficit.

Improve quadriceps
muscle recruitment,
progressing to strength
training.

Improve hamstring
recruitment progressing
to strength training
principles.

Increase neuromuscular
control and stability.

Progress strength of
other lower limb muscle
groups.
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Mobilisation / range of motion
techniques.

Strive to achieve full hyper extension.
Measure ROM e.g. goniometer or prone
hang test.

Initial lower intensity loads while the
knee is loading intolerant, swollen,
painful or has muscle inhibition.

Consider adding Neuromuscular
Electrical Stimulation

(NMES) 2-6 sessions a week for up to
two months if struggling to regain
voluntary contraction.

CKC maybe preferable in 1t 4 weeks —
reduced risk of patellofemoral pain.

CKC eccentric quads training from 3
weeks

> improvement in strength than
concentric e.g. step down.

OKC exercises may be started guided by
pain and swelling.

Gradually progress weight and / or range
as tolerated.

ACLR with hamstring graft:

Lower load and shorter muscle lengths
may be preferable in the first 6 weeks to
allow harvested graft recovery.

e.g prone or standing leg curl, and
bridges.

From 6-8 weeks gradually progress load
and range

ACLR with B-PT-B or QT graft:
Isokinetic hamstring training can
be started gently from 3 weeks.

Begin stability and balance exercises to
improve dynamic joint control.

Both isolated and combined exercises.
Consider using NHS Lothian Lower Limb
motor control screening — appendix A.
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Include cardiovascular E.g static bike.
exercise.

Mid to late-stage rehabilitation- From basic knee function to high level function

Precautions: timescales are approximate and rehabilitation progress is guided
by minimal swelling, resolution of pain, good muscle recruitment and no
changes in ligament laxity on testing.

Encourage independence with a training program of the unaffected lower limb (Van
Melick et al., 2015).

Goals Recommendations Level of Evidence
Restore strength Progressive isotonic, isokinetic, A3
eccentric, and concentric
strengthening all muscle groups.

Strength rehabilitation with training Al
frequency 2-3 times a week

Test quadriceps and hamstring A3
strength objectively,
Ideally isokinetically.

Consider using Lothian lower limb C
motor control screening - appendix
A.

Restore neuromuscular Increase difficulty of A3
control. neuromuscular training

e.g. Single leg static to dynamic

movements

Forward, backward, and sideways

movement

Double leg jumping to single leg

hopping.

Test movement quality and A3
quantity

Regain endurance and Begin straight line running when A3
cardiovascular fitness. knee non irritable, has adequate

motion, functional stability, and

strength.
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Late stage to return to sport - Pivoting, change of direction, or contact sports.

Precautions: Return to cutting, pivoting and contact sport should be delayed
until a minimum of 9 months post operatively and once the patient can meet
criteria outlined below (Grindem et al., 2016).

Goals

Begin functional or
sports specific
rehabilitation.

Confidence, self-
efficacy, and fear
of re-injury

Meet return to play
criteria.
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Recommendations

Progress to different intensities and
speeds

e.g acceleration/deceleration,
change of direction and pivoting
drills.

Increase difficulty of neuromuscular
and perturbation training with
emphasis on sports

specific movements and tasks

Evaluate psychological changes with
an objective measurement.

e.g. Knee Self-efficacy Scale (K-SES
level 2)

Perform extensive assessments of
guantity and quality of
movement, Including:

A strength test battery e.g. Isokinetic
3 speed test

Aiming >90% or ideally _>100% of
unaffected limb for pivoting/contact
sports

A hop test battery e.g. single,
vertical, triple or quadruple cross
over hop

Aiming >90% or ideally _>100% of
unaffected limb for pivoting/contact
sports

Consider using Lothian lower limb
screening profile — appendix A.

A measurement of movement
quality
e.g. drop jump test

Graded return to own sporting
environment.
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Criteria for return to functional and sporting activities.

Subjective measures of no knee irritability or instability on sport specific activities C
Clinical measures: ROM, knee laxity, strength, hops and movement quality A3

Patient reported outcome measures of knee function (IKDC and / or KOOS) and
psychological readiness (TSK-11, ACL-RSI, K-SES) A3
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Appendix A

Lower Limb Motor Control Screening Profile

NAME:
CHI:

Diagnosis/Surgery & Date:
Body weight (kg):

NHS
N

Lothian

Physio:
Height (m):

Goal

Date:

Date:

Date:

Date:

Right

Left

Right Left

Right

Left

Right Left

Effusion

Knee hyper-extension

Weight-bearing dorsiflexion

single leg calf raise

WA | | k|

Single leg stance

Side bridge

Gluteus maximus

Gluteus medius

=T = I ]

1RM OKC guads:
Relative Strength (to BW) Index
(RS}

Uninjured Limb Symmetry Index
{uLst)

% of BW:

kg:
% of BW:

kg: kg:
% of BW: % of BW:

kg:
% of BW:

% of BW:

kg: kg:
% of BW: % of BW:

10

1RM leg press:
Relative Strength (to BW) Index
(RS}

Uninjured Limb Symmetry Index
(uLs1)

% of BW:

kg:
% of BW:

kg: kg:
% of BW: % of BW:

kg:
% of BW:

% of BW:

kg: kg:
% of BW: % of BW:

11

Hamstring-Quadriceps ratio

12

Dynamic single leg ¥ squat

13

Functional hop tests:

* single hop for distance

* single vertical hop

+ triple hop for distance

* quadruple cross over hop

[Adzpted from Wicholas Clark, Ultimate Knes Rehabilitation Course, December, 2008 — version 3 April 2011
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LLMCSP Instructions and Reference Ranges

Expected Value
1 zwelling Mo effusion Check sweep test — swalling inhibitz quads function
Z hyper gxt Full pain free hyper- Compare to other leg — optimises lower limb and guads function
extension
3WEDF 10-13cm toe to wall Foot flat on ground, flex knee to touch wall. Ifinsufficient rangz — knee will drift into valgus on running/jumping. Optimises shock absorption. Compare with normal side.
4 calf raize 25-33 reps Test using fingertips on plinth (uz= scales to avoid too much weight bearing through hands]. Rhythmical - use clock/metronome. Calf absorbs 305 of lower limb shock on impact.
Conzider what is normal for patient.
& balance = 4hsecs eyes open & Balance — make note of quality if appropriate
clozed
6 side bridge | 90 second hold Elbow under shoulder for test (start with elbow slightly closer ta body). Hips and thighs in line with body. Knees bent. Consider knees straight if patient high level. Make note
7 glut mag Prone lying grade 5 hznual muscle test hip extension in prone with knee flexion to 50°
8 glut med S0 second hold Side lying, back to wall, hips at 45° and knees at 90°. Keep feet together. ‘Clam shell’, lift upper knee to maximum passive range.
90KCquads | 10%of BW: kg Work out normal valua first from pts body weight. Warm up x 10 reps =t 25% of body weight.  First trizl 2t 30% of BW. Rest 120 secs in between trizls. Increazs by 10% BW sach
R%of BW: kg time. Repeat until failure
0% of BW: kg
SO of BW: kg ULSI = affected leg/unaffected lag x100
[normal) RSl = amount lifted /body weight x 100
250%
10leg press | 25% of BW: ke Work out normal value first from pts body weight. Warm up x 10 reps at 50% of body weight. First trial at 100% BW. Rest 120 secs in between trials. Increase by 25% (females),
308 of BW: ke 0% (males) each time. Repeat until fzilure. ME - Put other foot on wobble cushion on floor.
5086 of B\: kg
100%of BW: kg ULSI = affected leg/unaffected leg x100
=150% of BW: kg RSl = amount lifted,/body weight x 100
[narmal)
=90%
11H-Qratic | B0-70% (from Bigdeg] | Obtain from Biggey machine test results
12 dips Aim 3115 {good control] | Look for good quality movement — no valgus, no fatigue, good core stability stc_Compare subjectively with unaffected leg
13 hop tests
116% of pt= height Uninjured limb symmetry index = injured;/uninjurad x 100
106 of pts height ; Relative Distznce [to height) index (RDI)% =_mean vertical or horizontal distance hopped) patients height x100
Limkb symmetry Risbers, MA, Ekelang, A (1934] Correlstes to strength, stability & function. Often called triple jump test
455% of pt= height . Muzt include vertical (more guads bias) and & horizontzl hop {more gluts and calf bizs, with functional ability g5p, cross over hop) Testz force production. Best of 3 tests

[Adzpted from Nicholas Clark, Uttimate Knee Rehabilitstion Course, December, 2008) - version 3 April 2011
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