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Abstract
Purpose: The purpose of this study was to perform a scoping review of
clinical practice guidelines (CPGs) concerning the use of functional anterior
cruciate ligament (ACL) braces and to clarify the nomenclature for bracing
relevant to ACL injury treatment in order to support prescribing clinicians.
Methods: A PubMed search for CPGs for the use of braces following ACL
injury or reconstruction was performed. CPGs on the treatment of ACL
injuries with sufficient attention to postoperative braces were included in this
scoping review. The references used for supporting the specific CPG
recommendations were reviewed. Specific indications for brace use
including brace type, period of use following surgery and activities requiring
brace use were collected.
Results: Six CPGs were identified and included this this review. Three
randomised trials provided the evidence for recommendations on functional
brace use following ACL reconstruction in the six CPGs. Functional ACL
braces were the primary focus of the three randomised trials, although
extension braces (postoperative knee immobilisers) were also discussed. A
novel dynamic ACL brace category has been described, although included
CPGs did not provide guidance on this brace type.
Conclusions: Guidance on the use of functional ACL braces following ACL
reconstruction is provided in six CPGs supported by three randomised trials.
However, the brace protocols and patient compliance in the randomised
trials render these CPGs inadequate for providing guidance on the use of
functional ACL braces in the general and high‐risk patient populations when
returning to sport after ACL reconstruction. Functional ACL braces are
commonly utilised during the course of ACL injury treatment although there
is presently limited evidence supporting or refuting the routine use of these
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braces. Future studies are, therefore, necessary in order to provide
guidance on the use of functional and dynamic ACL braces in high‐risk
patient populations.

Level of Evidence: Level II.
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INTRODUCTION

Orthopaedic sports medicine research continues to
focus on the treatment of anterior cruciate ligament
(ACL) tears, and this sustained level of research
interest is likely driven by a high rate of ACL
reconstruction graft failure, meniscus tears and post-
traumatic osteoarthritis. Certain patient groups, most
notably adolescents in pivoting sports, are at an
elevated risk of graft failure. Additionally, certain
factors, including genu recurvatum, generalised laxity,
coronal plane malalignment, concomitant collateral
ligament injury, meniscal deficiency or untreated
meniscal root and ramp tears, use of allografts in
younger patients and sagittal plane malalignment
(increased posterior tibial slope), increase the risk of
graft failure [5, 6, 14, 15, 17, 24, 27, 32].

Biologic factors including the time required for graft
maturation and restoration of muscle strength may
provide justification for the use of functional ACL
braces. The process of maturation of the tendon graft
into a ligament‐like structure may play a role in both
early and late graft failures. Animal studies have
demonstrated that the ACL graft does not achieve
biomechanical properties after healing that match the
native ACL [7, 31]. Additionally, a systematic review by
Johnston et al. reported that knee extensor strength is
not restored before 24 months following ACL
reconstruction, although this varies depending on
autograft selection [12]. These factors may play a role
in early graft failures due to elongation and low energy
reinjury and graft failures upon return to sport. Deci-
sions on the use of bracing during the treatment of
these injuries are complicated by inconsistent nomen-
clature and variable treatment protocols. Although
indications are debated, many clinicians recommend
a functional ACL brace postoperatively and when
cleared for return to sport [19, 25].

In 2014, the American Academy of Orthopaedic
Surgeons (AAOS) released a clinical practice guideline
(CPG) on the Management of Anterior Cruciate
Ligament Injuries [1] and concluded that 'moderate
evidence does not support the routine use of functional
knee bracing after isolated ACL reconstruction,
because there is no demonstrated efficacy', based on
three randomised trials [4, 20, 23]. In 2022, the AAOS

released an updated guideline and made similar
recommendations based on two of the previously
referenced randomised trials [2, 4, 20]. Several other
organisations have released guidelines with similar
conclusions on the use of functional ACL braces. The
purpose of this study was to perform a scoping review
of CPGs concerning the use of functional ACL braces
and to clarify the nomenclature for bracing relevant to
ACL injury treatment in order to support prescribing
clinicians.

MATERIALS AND METHODS

A PubMed search for CPGs was performed on the topic
of ACL injuries with special attention to the use of
functional ACL braces. For the purposes of this review,
the term CPG was utilised to refer to guidelines
developed by organisations based on a literature
review in an effort to inform clinical decision‐making.
The search terms 'anterior cruciate ligament' AND
'clinical practice guidelines' were utilised. Reference
lists of relevant articles were reviewed to identify
additional guidelines. The original AAOS CPG and
reference list were also reviewed [1]. CPGs with
sufficient attention to functional braces were included
in this scoping review.

Recommendations from the CPGs were sum-
marised with specific attention to parameters for brace
use including brace type, period of use following
surgery and activities requiring brace use. The refer-
ences used within the CPGs for support of the specific
recommendations were reviewed with special attention
to functional ACL braces.

Data from selected supporting references were
collected including patient demographics (age, sex
and activities/occupation if available), high‐risk groups
(skeletally immature, hyperlaxity, concomitant meniscal
repair, collateral ligament injury, increased sagittal
posterior tibial slope and primary versus revision ACL
reconstruction), brace protocol and brace use during
return to sport. Articles with information on functional
bracing for ACL‐deficient patients were also evaluated.
Additionally, a novel brace that applies a posteriorly
directed force to the anterior tibia has been recently
described, and guidelines for the use of this dynamic
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brace type were reviewed [16]. Due to the loss to
follow‐up and variable brace compliance during the
time of return to sport, a descriptive assessment of
study characteristics was performed rather than a
formal statistical analysis.

RESULTS

Nomenclature

Three categories of knee braces have been defined by
the AAOS including prophylactic bracing, rehabilitation
braces and functional braces (Table 1) [3]. A more
recently developed fourth category applies a posteriorly
directed force to the proximal tibia that changes based
on knee flexion angle, and this has been described as a
'dynamic' brace [16]; this is in contrast to traditional
'static' functional ACL braces that resist tibial transla-
tion and rotation with straps but do not apply a flexion‐
dependent posterior force (Table 1) [11, 16, 29]. Review
of clinicaltrials.gov revealed an ongoing study titled
'Treatment of Acute ACL Injuries in Young Patients
Using a Rebound ACL Brace' (NCT04185532) includ-
ing two treatment groups: (1) brace with physical
therapy and (2) physical therapy alone.

CPGs

Six CPGs developed by professional organisations with
specific attention to the use of functional ACL braces
met the criteria for inclusion in this scoping review [1, 3,

10, 18, 21, 30]. Three were specifically referred to as
'Clinical Practice Guidelines' [1, 10, 18], whereas the
other three were individually referred to as 'ACL
Rehabilitation Guidelines' [30], 'Practical Clinical
Guideline' [21] and 'Best Practice Evidence‐Based
Guideline' [3], although collectively these six guidelines
will be referred to as CPGs for the purposes of this
review. Summary statements from the six CPGs
concerning the use of braces following ACL
reconstruction are listed in Table 2.

Supporting references for CPG
recommendations on the use of functional
ACL braces

As outlined in Table 2, three studies formed the primary
support for CPG recommendations on the use of
functional braces following ACL reconstruction [4, 20,
23]. The study by Risberg et al. [23] was cited by all six
CPGs [1, 3, 10, 18, 21, 30], Birmingham et al. [4] was
cited by three CPGs [1, 10, 30] and McDevitt et al. [20]
was cited by a single CPG [1].

Risberg et al. performed a randomised trial with a
2‐year follow‐up. The treatment group utilised a functional
ACL brace for 2–12 weeks after surgery and 'as needed
for sports activities thereafter' and the comparison group
did not receive a brace [23]. McDevitt et al. performed a
randomised multicentre study of 100 military academy
cadets with a 2‐year follow‐up comparing treatment with a
knee immobilizer used for 3 weeks versus a functional
ACL brace used daily for 6 months and 'for all rigorous
activities for at least 1 year' after surgery [20]. Birmingham

TABLE 1 Types of braces that may be utilised as a component of anterior cruciate ligament (ACL) injury treatment are listed along with key
features and intended uses.

Brace category Key features Intended use

Knee immobilizer
(no hinges)

‒ Semirigid medial and lateral supports with two to
three straps above and below the knee without
ability to articulate

‒ Immediate postoperative period during ambulation
with crutches and limited weight‐bearing and with
postoperative quadriceps weakness

Adjustable hinged
knee brace

‒ Medial and lateral hinges at the knee connecting
rigid stabilisers secured to the limb with two thigh
and two leg straps

‒ Adjustable and lockable hinges that usually range
from 10° hyperextension to 120° flexion

‒ Immediate postoperative period during ambulation
with crutches and limited weight‐bearing

‒ May be used during crutch‐weaning period

Functional ACL
brace

‒ Rigid hinged brace with thigh and leg straps
‒ Custom or off‐the‐shelf
‒ Adjustable but not lockable hinges

‒ During return to sport after clearance by surgeon and
physical therapist

‒ During high‐impact and pivoting activities during
rehabilitation

‒ ACL‐deficient patients to protect against further injury
‒ May be considered early after surgical treatment after

adequate return of quadriceps function

Dynamic ACL brace ‒ Applies a posterior force to the anterior tibia
‒ Rigid hinged brace with thigh and leg straps
‒ Custom or off‐the‐shelf
‒ Adjustable but not lockable hinges

‒ Applied acutely after injury for planned nonoperative
treatment of ACL tears

‒ Following ACL reconstruction in high‐risk patients
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et al. performed a 150‐patient randomised trial with a
2‐year follow‐up comparing a neoprene sleeve
(74 patients) versus a functional ACL brace (76 patients)
used for all physical activities [4].

Summary of supporting references

The treatment and comparison groups in the three
randomised trials which served as the primary supporting
references are summarised in Table 3. Special attention
was paid to brace type, instructions for use, compliance,
study size, demographics, high‐risk characteristics, inju-
ries, procedures, subsequent injury, subsequent surgery,
collection of patient‐reported outcomes, physical examina-
tion findings, KT‐1000 and isokinetic testing (if performed).

All patients in the three randomised trials underwent
primary ACL reconstruction with autograft (patellar tendon
or hamstring tendon) without collateral ligament
reconstruction. Meniscal treatment with repair versus
partial meniscectomy was performed if indicated, although
there was limited information on meniscal tear type. Based
on the age of participants, it is assumed that all were
skeletally mature, although this was not specifically
reported. Radiographic measurements, including coronal
and sagittal plane alignment, were not reported.

Duration of bracing

The duration and recommendations for brace use in the
treatment group (i.e., functional ACL brace) varied

TABLE 2 CPGs are listed including author, year and title.

References Guideline title Statements
Supporting
references

Ishibashi et al. [10] JOA clinical practice guidelines
on the management of
anterior cruciate ligament
injury—Secondary publication

“There are no studies showing statistically
significant benefit of functional braces in any
of the functional or knee laxity
measurements, including the postoperative
pain, range of knee motion, knee stability, or
prevention of re‐injury. However, it is difficult
to evaluate the usefulness of the brace after
ACL reconstruction, because braces have
mental and educational effects for patients,
and an impact on rehabilitation.”

Birmingham et al. [4]
Risberg et al. [23]

Logerstedt et al. [18] Knee stability and movement
coordination impairments:
knee ligament sprain
revision 2017

“The use of functional knee bracing appears to
be more beneficial than not using a brace in
patients with ACL deficiency. Conflicting
evidence exists for the use of functional knee
bracing in patients following ACL
reconstruction.”

Risberg et al. [23]

Wright et al. [30] Anterior cruciate ligament
reconstruction rehabilitation:
moon guidelines

“…no study demonstrated a clinically significant
or relevant improvement in safety, range of
motion including extension, or other outcome
measures… given these studies and the
expense of postoperative bracing, we do not
include bracing following ACL reconstruction
as part of our protocol.”

Birmingham et al. [4]
Risberg et al. [23]

American Academy of
Orthopaedic
Surgeons (AAOS) [1]

Management of anterior cruciate
ligament injuries: evidence‐based
guideline

“Moderate evidence does not support the routine
use of functional knee bracing after isolated
ACL reconstruction, because there is no
demonstrated efficacy.”

Birmingham et al. [4]
McDevitt et al. [20]
Risberg et al. [23]

Meuffels et al. [21] Guideline on anterior cruciate
ligament injury: a multidisciplinary
review by the Dutch Orthopaedic
Association

“A brace could be considered for patients with
instability, who do not qualify or who do not
want to qualify for operative treatment.
Wearing of a knee brace has no additional
treatment value after an ACL reconstruction.”

Risberg et al. [23]

Arroll et al. [3] The diagnosis and management
of soft tissue knee injuries:
internal derangements

“There is evidence that bracing in the immediate
postoperative period following ACL
reconstruction is not effective.”

Risberg et al. [23]

Note: Summary statements concerning the use of functional ACL brace are included. Supporting references used by the CPGs for the development of their summary
statements are listed.

Abbreviations: ACL, anterior cruciate ligament; CPG, Clinical practice guideline; JOA, Japanese Orthopaedic Association.
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between the three randomised trials [4, 20, 23]. Risberg
et al. required the use of a knee immobilizer for
2 weeks (DonJoy Range of Motion), a functional brace
(DonJoy Gold Point) for an additional 10 weeks, and
used the functional brace for sports activities thereafter
[23]. McDevitt et al. required a hinged knee brace
(DonJoy IROM) for 6 weeks, followed by a functional
ACL brace (model not specified) for 6 months daily and
for all rigorous activities for at least 1 year post-
operatively [20]. Birmingham et al. required a functional
ACL brace (DonJoy legend) 'for all physical activities',
and although compliance was reported at 6 and
12 months after surgery, the recommended duration
of use was not reported [4].

The duration and type of brace use for comparison
groups (i.e., no functional ACL brace) varied between
the three randomised trials including no brace [23],
knee immobilizer for 3 weeks [20] and a knee sleeve
although the prescribed duration was not reported [4].
Recommendations for brace use in the comparison
groups (i.e., no functional ACL brace) included either
the use of a knee immobilizer daily for 3 weeks with
removal two to three times per day during physical
therapy [20] or a neoprene knee sleeve for 'all physical
activities…with the potential of adding substantial strain
to the knee' [4].

The recommendations for brace use during activi-
ties have been outlined in the preceding paragraphs
and in Table 3. Functional ACL braces are designed for
use during sporting activities, and many clinicians
recommend their use during the first competitive sports
season; however, the three randomised trials lack
sufficient details regarding use during this time period.
As reported in Table 3, there was poor compliance with
brace use during the study period and upon return to
sports.

Bracing and age

Young age is a known risk factor for ACL graft failure
and an increased risk of contralateral knee ACL tear,
and the use of a functional ACL has been reported to
reduce graft failure in adolescent patients in a recent
study [22]. The three randomised trials used for the
CPGs differed in patient age distribution. McDevitt et al.
reported on military academy cadets, and therefore it
was assumed that most patients were between 18 and
22 years old, although demographics (age and sex)
were not reported [20]. Risberg et al. and Birmingham
et al. included patients in the second through fifth
decades (with a mean age in the late third decade), and
there was a relatively even distribution of males and
females within these two studies [4, 23]. A relationship
between patient age and subsequent ipsilateral knee
ACL tear was not reported, and these studies are not

able to provide recommendations for the use of
functional ACL braces in paediatric populations.

Does bracing reduce the risk of rerupture?

Selected results including subsequent injury or surgery,
physical examination, patient‐reported outcomes, in-
strumented laxity and isokinetic testing did not reveal
significant differences between the braced and com-
parison groups in the three randomised trials [4, 20,
23]. However, certain patient subgroups are believed to
be at increased risk of graft failure, including young
patients (especially skeletally immature) returning to
pivoting sports, generalised ligamentous laxity,
increased posterior tibial slope and allograft ACL
reconstruction [8]. The historical studies by Risberg
et al. [23], McDevitt et al. [20] and Birmingham et al. [4]
were not designed to allow subgroup analysis of known
high‐risk patient groups for ACL graft failure, and this is
noted in the AAOS CPG updated in 2022 [2].
Additionally, there was insufficient attention to the
precise brace protocol and compliance greater than 1
year after surgery, a time when many patients have
returned to their intense sporting activity/competition.
Finally, the three randomised trials [4, 20, 23] focused
only on the surgical treatment of ACL tears, although
ACL braces have also been described for the non-
surgical treatment of ACL tears [11, 13, 28].

DISCUSSION

The most important finding of this study was the limited
evidence available for providing definitive guidance for
the use of functional ACL braces in patients following
ACL reconstruction, especially at the time of initial
return to sport. Importantly, only three studies refer-
enced within the CPGs included the use of functional
ACL braces during return to sport following surgery. Of
these three randomised trials, there was poor compli-
ance with brace use, especially beyond 1 year after
ACL reconstruction, so it was difficult to determine the
effect of functional ACL braces on reinjury with return to
sport.

A recent clinical study of adolescents who under-
went ACL reconstruction reported reduced graft failure
in patients who were treated with a functional ACL
brace [22]. In another study with a young age group,
Hansson et al. reported that the use of a restrictive
postoperative rehabilitation protocol in paediatric (age
<15 years) ACL reconstruction patients which included
a postoperative hinged knee brace and a delayed
range of motion progression was associated with a
reduced revision rate, although the use of a functional
ACL brace was not evaluated in this study [9].

SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES | 5
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It is important for patients, clinicians and insurers to
consider brace nomenclature, and this has been
described by the AAOS (Table 1). Extension braces
(i.e., knee immobilisers) and adjustable hinged knee
braces (i.e., adjustable/lockable postoperative braces)
serve to function primarily in the early postoperative

period to support the limb during early quadriceps
weakness, to support mobility with crutches and to
support compliance with range of motion restrictions
that may be utilised during ACL reconstruction rehabili-
tation in patients with additional surgical complexity
(e.g., combined ligament reconstruction or select

6 | SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES

TABLE 3 The braced and comparison groups in the three randomised trials, which served as supporting references, are summarised
including brace protocols, patient sex and age, procedure details and results.

Article Brace protocols Patient and procedure details

References Functional brace group
Comparison
group Brace compliance Pts Demographics, injuries

Birmingham
et al. [4]

DonJoy legend functional ACL
brace.

Instructions: 'wear for all
physical activities, including
rehab exercises, with the
potential of adding
substantial strain to the
knee (i.e., running, jumping,
twisting, cutting, pivoting,
quick stops/starts, or
activities on uneven
ground)'. No reported
instructions for duration
of use.

DonJoy neoprene
knee sleeve,
same wear
instructions as
Functional
brace group.

Brace: 6
months: 63.4%

12 months: 63.5%
Comparison:6

months: 65.2%.
12 months: 65.0%

Enrolled:
Brace 76

Comparison 74
Completed:

Brace 62
Comparison 65

Age 14–45 (mean 26.8
brace, 28.2
comparison).

Sex: 77 females,
73 males.

Surgery timing: Mean
time from injury to
surgery was 9.2
months brace, 10.6
months comparison.

Associated injuries: No
PCL, MCL, injuries.
Variable meniscal
injury rates and types
but without intergroup
differences.

McDevitt
et al. [20]

Rehabilitation brace (DonJoy
IROM) for 6 weeks.

Functional off‐the‐shelf brace
(model not specified) from 6
weeks through 6 months
daily and for rigorous
activities for 1 year.

Knee immobilizer
(model not
specified) ×3
weeks.

Brace: 38/47
responded to
survey. 21/38
discontinued at
6–10 months
(mean 8 months),
remainder did not
report duration.

Comparison: not
reported.

Enrolled: 100
(group
distribution
not
specified)

Completed:
Brace 47

Comparison 48

Age not reported (100
cadets at US service
academies).

Sex: not reported.
Surgery timing: ACLR

within 8 weeks of
injury.

Associated injuries: No
grade III PCL or
collateral ligament
tears. No significant
meniscal injury
requiring either
meniscal repair or
excision of >50%
of the meniscus.

Risberg
et al. [23]

Rehabilitation brace (DonJoy
Range of Motion) for 2
weeks.

Functional brace (DonJoy Gold
Point) for 10 weeks and 'as
needed for sports activities
thereafter'.

No brace Brace: 22/29 reported
compliance with
protocol for first 3
months. 5/29 used
the brace >1 year
after surgery.

Comparison: no brace
utilised.

Enrolled:
Brace 30

Comparison 30

Age 15–47, mean 28.
Sex: 28 females,

32 males.
Surgery timing: 17 pts

<6 months, 43 > 6
months

Associated Injuries: 18
with collateral ligament
tears that did not
require reconstruction.
28 with meniscus
injuries.

Abbreviations: ACLR, anterior cruciate ligament reconstruction; BPTB, bone patellar tendon bone; IKDC,
international knee documentation committee; mm, millimetres; MRI, magnetic resonance imaging; pt, patient; SD,
standard deviation; SSD, side‐to‐side difference.
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meniscal repairs meniscal tissue, especially during
the first few weeks postoperatively).

Most of the studies referenced by the CPGs
focused on the early postoperative period, and specifi-
cally static extension braces, rather than functional
ACL braces. It is important to recognise that an

immediate postoperative brace has a distinctly different
purpose compared to a functional ACL brace. A
functional ACL brace is utilised by many clinicians
during return to sport following appropriate post-
operative rehabilitation, and some clinicians recom-
mend the use of this brace once a patient is ambulatory

Results

Index procedures
Structural injuries and
subsequent surgeries

PROs, mean
(standard
deviation or
range) Pivot shift Lachman

KT 1000 SSD at
2 years. Mean
(SD) reported
in mm

Isokinetic
testing

ACLR with hamstring
autograft.

Menisus: no treatment
(majority),
menisectomy
(minority), meniscal
repair (minority).

ACLR graft failure in 3
brace and 3 comparison
pts, 3 ACLR graft
failures had associated
meniscal injury (1
brace, 2 comparison)

4 pts (1 brace, 3
comparison) with
isolated meniscal injury
underwent partial
meniscectomy.

ACL QOL:
Brace
76.1 (19.1)

Comparison
77.6 (19.3)

No significant
difference
between
groups

IKDC
A: 32 brace, 38

comparison
B: 20 brace, 16

comparison
C: 2 brace, 3

comparison
D: 0
No significant

difference
between
groups

IKDC
A: 24 brace, 25

comparison
B: 28 brace, 31

comparison
C: 3 brace, 2

comparison
D: 0
No significant

difference
between
groups

Brace: 2.2 (0.3)
Comparison:

2.3 (0.3)
No significant

differences
between
groups

Not
performed

ACLR with BPTB
autograft.

Meniscus: No
description of injury
pattern or treatment.
pts with 'significant
meniscal injury
requiring either
meniscal repair or
excision of >50% of
the meniscus' were
excluded.

2 pts in brace group
experienced a new
injury (1 patella fracture,
1 partial ACLR tear)

3 pts in comparison group
(1 complete ACLR tear,
1 partial ACLR tear,
1 meniscus tear).

Lysholm:
Braced: 94
(86–100)

Comparison: 93
(79–100)

No significant
difference
between
groups

2+ pivot shift: 2
brace, 1
comparison

No significant
difference
between
groups

2+ Lachman: 1
brace, 1
comparison

No significant
difference
between
groups

Brace: 1 pt <–1,
44 pts –1 to
2, 2 pts 3–5.

Comparison: 44
pts –1 to 2, 4
pts 3–5.

No significant
differences
between
groups

No difference

ACLR with BPTB
autograft.

Meniscus: 18 pts
underwent partial
meniscectomy, 1 pt
with meniscus repair
in each group

Group 1 with greater thigh
atrophy but improved
Cincinnati knee score.
Graft failure not
reported. 2 years MRI
showed 3 new
meniscus tears in
brace, none in
comparison; chondrosis
4 (14%) in brace and 7
(23%) in comparison.

Cincinnati knee
score:
Braced:
85.7 (12.3)

Comparison:
87.4 (12.8)

No significant
difference
between
groups

NR NR Brace: 2.1 (3.7)
Comparison:

2.5 (4.0)
No significant

differences
between
groups

No difference

SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES | 7

 14337347, 0, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.12203, W

iley O
nline L

ibrary on [23/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



following surgery as a means of minimising the risk of
early ACL graft reinjury. Furthermore, there was
insufficient attention to high‐risk patient groups and
only one randomised trial that specifically considered
young females [4].

Collectively, the evidence cited by the six CPGs for
recommendation against the routine use of functional
ACL braces relies on the results of three randomised
trials although a detailed review of these studies
reveals important limitations, specifically poor compli-
ance during return to sport as well as limited subgroup
analysis in high‐risk populations. It is, therefore,
important to consult other sources concerning the use
of functional ACL braces that demonstrate reduced risk
of ACL graft failure. A recent study by Perrone et al.
specifically focused on adolescent patients and re-
ported a reduced rate of ACL graft failure in patients
treated with a functional ACL brace compared to the
nonbraced cohort (2% vs. 12%) [22]. Alpine skiers are
another group that may warrant consideration for
bracing based on the results that nonbraced skiers
were 2.74 times more likely to suffer an ACL graft
tear [26].

It is important to consider the results of the CPGs
based on the supporting randomised trials and appli-
cability to routine clinical practice. As outlined in
Table 3, brace compliance was poor during the critical
period of return to sport. Therefore, based on the
included studies and guidelines, we believe there is
insufficient evidence concerning the use of functional
braces to either recommend against their use in clinical
practice nor was there sufficient evidence to support
recommendations for their use in particular subgroups.
However, based on the epidemiological evidence of
high‐risk groups for graft failure and residual laxity,
clinicians may consider the use of a functional ACL
brace based on their clinical judgement and shared
decision‐making with the patient.

A dynamic functional ACL brace which applies a
posteriorly directed force to the tibia near extension has
been developed since the performance of the three
randomised trials on ACL bracing [16, 29]. While initial
biomechanical studies have reported lower ACL strain
in ACL intact and reconstructed knees along with
reduced meniscal strain, clinical studies are necessary
to determine whether use of the dynamic brace may
decrease the risk of subsequent meniscal injury or ACL
graft laxity or failure in select groups.

Several limitations are associated with this scoping
review. First, it is possible that the search pattern failed
to identify all relevant CPGs on this topic. Additionally,
other studies supporting or refuting the use of
functional ACL braces may not have been identified
using the search technique that relied on the refer-
ences used for recommendations provided in the
CPGs. Limitations within the randomised trials include
variable brace protocols, manufacturers and patient

compliance. Functional ACL braces may have the
greatest influence in high‐risk patient groups, and the
randomised trials do not provide sufficient detail on
these groups or discrete data to allow subgroup
comparison. Due to these limitations, clinicians are
encouraged to use their best judgement when consid-
ering the use of functional ACL braces, especially in
high‐risk individuals.

CONCLUSIONS

Guidance on the use of functional ACL braces following
ACL reconstruction is provided in six CPGs supported
by three randomised trials. However, the brace proto-
cols and patient compliance in the randomised trials
render these CPGs inadequate for providing guidance
on the use of functional ACL braces in the general and
high‐risk patient populations when returning to sport
after ACL reconstruction. Functional ACL braces are
commonly utilised during the course of ACL injury
treatment although there is presently limited evidence
supporting or refuting the routine use of these braces.
Future studies are, therefore, necessary in order to
provide guidance on the use of functional and dynamic
ACL braces in high‐risk patient populations.

AUTHOR CONTRIBUTIONS
Andrew G. Geeslin: Conceptualisation; methodology;
formal analysis; data curation; writing—original draft;
writing—review and editing. Gilbert Moatshe: Con-
ceptualisation; methodology; formal analysis; data
curation; writing—original draft; writing—review and
editing. Lars Engebretsen: Conceptualisation;
writing—review and editing. Martin Lind: Writing—
review and editing. Frida Hansson: Writing—review
and editing. Anders Stalman: Writing—review and
editing. Bjorn Barenius: Writing—review and editing.
Robert F. LaPrade: Conceptualisation; methodology;
formal analysis; data curation; writing—original draft;
writing—review and editing.

ACKNOWLEDGEMENTS
The authors have no funding to report.

CONFLICT OF INTEREST STATEMENT
Andrew G. Geeslin and Bjorn Barenius have received
payment for teaching and presentations for Ossur
although not in relation to this manuscript. Robert F.
LaPrade is a consultant for Ossur and receives
royalties from Ossur. The remaining authors declare
no conflict of interest.

DATA AVAILABILITY STATEMENT
All data supporting the findings of this study are
available within the paper and its Supporting
Information.

8 | SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES

 14337347, 0, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.12203, W

iley O
nline L

ibrary on [23/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ETHICS STATEMENT
The present study was a scoping review of deidentified
published studies and IRB review and patient consent
were performed in the index studies and was not
required for this scoping review.

ORCID
Andrew G. Geeslin http://orcid.org/0000-0001-
9410-9936

REFERENCES
1. American Academy of Orthopaedic Surgeons (AAOS). (2014)

Management of anterior cruciate ligament injuries evidence‐
based clinical practice guideline. American Academy of
Orthopaedic Surgeons (AAOS).

2. American Academy of Orthopaedic Surgeons (AAOS). (2022)
Management of anterior cruciate ligament injuries evidence‐
based clinical practice guideline. American Academy of
Orthopaedic Surgeons (AAOS).

3. Arroll, B., Robb, G. & Sutich, E. (2003) The diagnosis and
management of soft tissue knee injuries: internal derange-
ments. New Zealand Guideline Group, pp. 1–100.

4. Birmingham, T.B., Bryant, D.M., Giffin, J.R., Litchfield, R.B.,
Kramer, J.F., Donner, A. et al. (2008) A randomized controlled trial
comparing the effectiveness of functional knee brace and neoprene
sleeve use after anterior cruciate ligament reconstruction. The
American Journal of Sports Medicine, 36, 648–655. Available from:
https://doi.org/10.1177/0363546507311601

5. Cristiani, R., Forssblad, M., Engström, B., Edman, G. &
Stålman, A. (2018) Risk factors for abnormal anteroposterior
knee laxity after primary anterior cruciate ligament
reconstruction. Arthroscopy: The Journal of Arthroscopic &
Related Surgery, 34, 2478–2484. Available from: https://doi.org/
10.1016/j.arthro.2018.03.038

6. Dejour, H. & Bonnin, M. (1994) Tibial translation after anterior
cruciate ligament rupture. Two radiological tests compared. The
Journal of Bone and Joint Surgery. British Volume, 76,
745–749. Available from: https://doi.org/10.1302/0301-620X.
76B5.8083263

7. Ekdahl, M., Wang, J.H.C., Ronga, M. & Fu, F.H. (2008) Graft
healing in anterior cruciate ligament reconstruction. Knee
Surgery, Sports Traumatology, Arthroscopy, 16, 935–947.
Available from: https://doi.org/10.1007/s00167-008-0584-0

8. Getgood, A., Brown, C., Lording, T., Amis, A., Claes, S.,
Geeslin, A. et al. (2019) The anterolateral complex of the knee:
results from the International ALC Consensus Group Meeting.
Knee Surgery, Sports Traumatology, Arthroscopy, 27, 166–176.
Available from: https://doi.org/10.1007/s00167-018-5072-6

9. Hansson, F., Moström, E.B., Forssblad, M., Stålman, A. &
Janarv, P.M. (2022) Long‐term evaluation of pediatric ACL
reconstruction: high risk of further surgery but a restrictive
postoperative management was related to a lower revision rate.
Archives of Orthopaedic and Trauma Surgery, 142, 1951–1961.
Available from: https://doi.org/10.1007/s00402-021-04135-0

10. Ishibashi, Y., Adachi, N., Koga, H., Kondo, E., Kuroda, R.,
Mae, T. et al. (2020) Japanese Orthopaedic Association (JOA)
clinical practice guidelines on the management of anterior
cruciate ligament injury—secondary publication. Journal of
Orthopaedic Science, 25, 6–45. Available from: https://doi.org/
10.1016/j.jos.2019.10.009

11. Jacobi, M., Reischl, N., Rönn, K., Magnusson, R.A., Gautier, E. &
Jakob, R.P. (2016) Healing of the acutely injured anterior cruciate
ligament: functional treatment with the ACL‐Jack, a dynamic
posterior Drawer Brace. Advances in Orthopedics, 2016, 1–7.
Available from: https://doi.org/10.1155/2016/1609067

12. Johnston, P.T., McClelland, J.A., Feller, J.A. & Webster, K.E.
(2021) Knee muscle strength after quadriceps tendon autograft
anterior cruciate ligament reconstruction: systematic review and
meta‐analysis. Knee Surgery, Sports Traumatology,
Arthroscopy, 29, 2918–2933. Available from: https://doi.org/10.
1007/s00167-020-06311-y

13. Kocher, M.S., Sterett, W.I., Briggs, K.K., Zurakowski, D. &
Steadman, J.R. (2003) Effect of functional bracing on subse-
quent knee injury in ACL‐deficient professional skiers. The
Journal of Knee Surgery, 16, 87–92.

14. Kooy, C.E.W., Jakobsen, R.B., Fenstad, A.M., Persson, A.,
Visnes, H., Engebretsen, L. et al. (2023) Major increase in
incidence of pediatric ACL reconstructions from 2005 to 2021: a
study from the Norwegian knee ligament register. The American
Journal of Sports Medicine, 51, 2891–2899. Available from:
https://doi.org/10.1177/03635465231185742

15. LaPrade, R.F., Resig, S., Wentorf, F. & Lewis, J.L. (1999) The
effects of grade III posterolateral knee complex injuries on
anterior cruciate ligament graft force. The American Journal of
Sports Medicine, 27, 469–475. Available from: https://doi.org/
10.1177/03635465990270041101

16. LaPrade, R.F., Venderley, M.B., Dahl, K.D., Dornan, G.J. &
Turnbull, T.L. (2017) Functional brace in ACL surgery: force
quantification in an in vivo study. Orthopaedic Journal of Sports
Medicine, 5, 232596711771424. Available from: https://doi.org/
10.1177/2325967117714242

17. Larson, C.M., Bedi, A., Dietrich, M.E., Swaringen, J.C.,
Wulf, C.A., Rowley, D.M. et al. (2017) Generalized hypermo-
bility, knee hyperextension, and outcomes after anterior cruciate
ligament reconstruction: prospective, case‐control study with
mean 6 years follow‐up. Arthroscopy: The Journal of
Arthroscopic & Related Surgery, 33, 1852–1858. Available
from: https://doi.org/10.1016/j.arthro.2017.04.012

18. Logerstedt, D.S., Scalzitti, D., Risberg, M.A., Engebretsen, L.,
Webster, K.E., Feller, J. et al. (2017) Knee stability and
movement coordination impairments: knee ligament sprain
revision 2017. Journal of Orthopaedic & Sports Physical
Therapy, 47, A1–A47. Available from: https://doi.org/10.2519/
jospt.2017.0303

19. Marx, R.G., Jones, E.C., Angel, M., Wickiewicz, T.L. &
Warren, R.F. (2003) Beliefs and attitudes of members of the
American Academy of Orthopaedic Surgeons regarding the
treatment of anterior cruciate ligament injury. Arthroscopy:
The Journal of Arthroscopic & Related Surgery, 19, 762–770.
Available from: https://doi.org/10.1016/S0749-8063(03)
00398-0

20. McDevitt, E.R., Taylor, D.C., Miller, M.D., Gerber, J.P.,
Ziemke, G., Hinkin, D. et al. (2004) Functional bracing after
anterior cruciate ligament reconstruction: a prospective, ran-
domized, multicenter study. The American Journal of Sports
Medicine, 32, 1887–1892. Available from: https://doi.org/10.
1177/0363546504265998

21. Meuffels, D.E., Poldervaart, M.T., Diercks, R.L., Fievez, A.W.,
Patt, T.W., Hart, C.P. et al. (2012) Guideline on anterior cruciate
ligament injury. Acta Orthopaedica, 83, 379–386. Available
from: https://doi.org/10.3109/17453674.2012.704563

22. Perrone, G.S., Webster, K.E., Imbriaco, C., Portilla, G.M.,
Vairagade, A., Murray, M.M. et al. (2019) Risk of secondary
ACL injury in adolescents prescribed functional bracing after
ACL reconstruction. Orthopaedic Journal of Sports Medicine, 7,
232596711987988. Available from: https://doi.org/10.1177/
2325967119879880

23. Risberg, M.A., Holm, I., Steen, H., Eriksson, J. & Ekeland, A.
(1999) The effect of knee bracing after anterior cruciate
ligament reconstruction. The American Journal of Sports
Medicine, 27, 76–83. Available from: https://doi.org/10.1177/
03635465990270012101

SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES | 9

 14337347, 0, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.12203, W

iley O
nline L

ibrary on [23/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://orcid.org/0000-0001-9410-9936
http://orcid.org/0000-0001-9410-9936
https://doi.org/10.1177/0363546507311601
https://doi.org/10.1016/j.arthro.2018.03.038
https://doi.org/10.1016/j.arthro.2018.03.038
https://doi.org/10.1302/0301-620X.76B5.8083263
https://doi.org/10.1302/0301-620X.76B5.8083263
https://doi.org/10.1007/s00167-008-0584-0
https://doi.org/10.1007/s00167-018-5072-6
https://doi.org/10.1007/s00402-021-04135-0
https://doi.org/10.1016/j.jos.2019.10.009
https://doi.org/10.1016/j.jos.2019.10.009
https://doi.org/10.1155/2016/1609067
https://doi.org/10.1007/s00167-020-06311-y
https://doi.org/10.1007/s00167-020-06311-y
https://doi.org/10.1177/03635465231185742
https://doi.org/10.1177/03635465990270041101
https://doi.org/10.1177/03635465990270041101
https://doi.org/10.1177/2325967117714242
https://doi.org/10.1177/2325967117714242
https://doi.org/10.1016/j.arthro.2017.04.012
https://doi.org/10.2519/jospt.2017.0303
https://doi.org/10.2519/jospt.2017.0303
https://doi.org/10.1016/S0749-8063(03)00398-0
https://doi.org/10.1016/S0749-8063(03)00398-0
https://doi.org/10.1177/0363546504265998
https://doi.org/10.1177/0363546504265998
https://doi.org/10.3109/17453674.2012.704563
https://doi.org/10.1177/2325967119879880
https://doi.org/10.1177/2325967119879880
https://doi.org/10.1177/03635465990270012101
https://doi.org/10.1177/03635465990270012101


24. Salmon, L.J., Heath, E., Akrawi, H., Roe, J.P., Linklater, J. &
Pinczewski, L.A. (2018) 20‐year outcomes of anterior cruciate
ligament reconstruction with hamstring tendon autograft: the
catastrophic effect of age and posterior tibial slope. The
American Journal of Sports Medicine, 46, 531–543. Available
from: https://doi.org/10.1177/0363546517741497

25. Smith, S.D., Laprade, R.F., Jansson, K.S., Årøen, A. &
Wijdicks, C.A. (2014) Functional bracing of ACL injuries: current
state and future directions. Knee Surgery, Sports Traumatology,
Arthroscopy, 22, 1131–1141. Available from: https://doi.org/10.
1007/s00167-013-2514-z

26. Sterett, W.I., Briggs, K.K., Farley, T. & Steadman, J.R. (2006)
Effect of functional bracing on knee injury in skiers with anterior
cruciate ligament reconstruction: a prospective cohort study.
The American Journal of Sports Medicine, 34, 1581–1585.
Available from: https://doi.org/10.1177/0363546506289883

27. Svantesson, E., Hamrin Senorski, E., Alentorn‐Geli, E.,
Westin, O., Sundemo, D., Grassi, A. et al. (2019) Increased
risk of ACL revision with non‐surgical treatment of a
concomitant medial collateral ligament injury: a study on
19,457 patients from the Swedish National Knee Ligament
Registry. Knee Surgery, Sports Traumatology, Arthroscopy,
27, 2450–2459. Available from: https://doi.org/10.1007/
s00167-018-5237-3

28. Swirtun, L.R., Jansson, A. & Renström, P. (2005) The effects of
a functional knee brace during early treatment of patients with a
nonoperated acute anterior cruciate ligament tear: a prospec-
tive randomized study. Clinical Journal of Sport Medicine, 15,
299–304. Available from: https://doi.org/10.1097/01.jsm.
0000180018.14394.7e

29. Tomescu, S., Bakker, R., Wasserstein, D., Kalra, M.,
Nicholls, M., Whyne, C. et al. (2018) Dynamically tensioned
ACL functional knee braces reduce ACL and meniscal strain.
Knee Surgery, Sports Traumatology, Arthroscopy, 26, 526–533.
Available from: https://doi.org/10.1007/s00167-017-4794-1

30. Wright, R.W., Haas, A.K., Anderson, J., Calabrese, G.,
Cavanaugh, J., Hewett, T.E. et al. (2015) Anterior cruciate
ligament reconstruction rehabilitation: MOON guidelines. Sports
Health: A Multidisciplinary Approach, 7, 239–243. Available
from: https://doi.org/10.1177/1941738113517855

31. Yao, S., Fu, B.S.C. & Yung, P.S.H. (2021) Graft healing after
anterior cruciate ligament reconstruction (ACLR). Asia‐Pacific
Journal of Sports Medicine, Arthroscopy, Rehabilitation and
Technology, 25, 8–15. Available from: https://doi.org/10.1016/j.
asmart.2021.03.003

32. Ziegler, C.G., DePhillipo, N.N., Kennedy, M.I., Dekker, T.J.,
Dornan, G.J. & LaPrade, R.F. (2021) Beighton Score, tibial
slope, tibial subluxation, quadriceps circumference difference,
and family history are risk factors for anterior cruciate ligament
graft failure: a retrospective comparison of primary and revision
anterior cruciate ligament reconstructions. Arthroscopy, 37,
195–205. Available from: https://doi.org/10.1016/j.arthro.2020.
08.031

How to cite this article: Geeslin, A. G.,
Moatshe, G., Engebretsen, L., Lind, M.,
Hansson, F., Stalman, A., et al. (2024) Functional
anterior cruciate ligament braces may have a role
in select patient groups although there is
presently limited evidence supporting or refuting
their routine use: a scoping review of clinical
practice guidelines and an updated bracing
classification. Knee Surgery, Sports
Traumatology, Arthroscopy, 1–10.
https://doi.org/10.1002/ksa.12203

10 | SCOPING REVIEW OF ACL FUNCTIONAL BRACE GUIDELINES

 14337347, 0, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.12203, W

iley O
nline L

ibrary on [23/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1177/0363546517741497
https://doi.org/10.1007/s00167-013-2514-z
https://doi.org/10.1007/s00167-013-2514-z
https://doi.org/10.1177/0363546506289883
https://doi.org/10.1007/s00167-018-5237-3
https://doi.org/10.1007/s00167-018-5237-3
https://doi.org/10.1097/01.jsm.0000180018.14394.7e
https://doi.org/10.1097/01.jsm.0000180018.14394.7e
https://doi.org/10.1007/s00167-017-4794-1
https://doi.org/10.1177/1941738113517855
https://doi.org/10.1016/j.asmart.2021.03.003
https://doi.org/10.1016/j.asmart.2021.03.003
https://doi.org/10.1016/j.arthro.2020.08.031
https://doi.org/10.1016/j.arthro.2020.08.031
https://doi.org/10.1002/ksa.12203

	Functional anterior cruciate ligament braces may have a role in select patient groups although there is presently limited evidence supporting or refuting their routine use: A scoping review of clinical practice guidelines and an updated bracing classification
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	Nomenclature
	CPGs
	Supporting references for CPG recommendations on the use of functional ACL braces
	Summary of supporting references
	Duration of bracing
	Bracing and age
	Does bracing reduce the risk of rerupture?

	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES




