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Abstract
Purpose: The use of knee braces following anterior cruciate ligament
reconstruction (ACLR) remains contentious. Although frequently prescribed
in clinical settings, their effectiveness in enhancing postoperative recovery
is uncertain. This study aimed to determine whether postoperative bracing
after ACLR confers clinical benefits regarding knee function scores, pain,
muscle strength, and joint stability, through a systematic review and meta‐
analysis.
Methods: A comprehensive search of PubMed, EMBASE, and the Co-
chrane Library was conducted through March 2025 to identify randomized
controlled trials and case‐control studies evaluating postoperative bracing
after ACLR. Meta‐analyses were performed using Review Manager (version
5.3) for the following outcomes: International Knee Documentation Com-
mittee (IKDC) objective score, Lysholm score, Tegner activity score, visual
analogue scale (VAS) pain score, single‐leg hop test, and side‐to‐side knee
laxity. Bias risk evaluation was performed applying the Cochrane Risk of
Bias Tool and the Newcastle‐Ottawa Scale.
Results: A total of 785 participants across 11 studies were included, with
387 allocated to bracing and 388 to non‐bracing groups. Meta‐analysis
revealed no significant differences between groups in IKDC objective score
(odds ratio [OR] = 1.18; 95% confidence interval [CI], 0.65–2.14; p = 0.58),
Lysholm score (mean difference [MD] = −0.30; 95% CI, −0.72 to 0.11;
p = 0.15), Tegner score (MD = −0.22; 95% CI, −0.46 to 0.02; p = 0.07), VAS
pain score (MD = 0.08; 95% CI, −0.15 to 0.32; p = 0.49), single‐leg hop test
(MD = 1.06; 95% CI, −0.01 to 2.14; p = 0.05), and anterior–posterior knee
laxity (MD = −0.30; 95% CI, −0.72 to 0.11; p = 0.15). Subgroup analyses
indicated significantly better Lysholm and Tegner scores among individuals
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without bracing when follow‐up exceeded 2 years. No consistent differences
were observed by graft type.
Conclusion: Postoperative bracing did not yield significant improvements
in function, pain, strength, or stability following ACLR. Mid‐ to long‐term
outcomes (follow‐up >2 years, up to 5 years) may favour non‐bracing,
indicating that routine brace use after ACLR is not warranted.

Level of Evidence: Level II, systematic review.

KEYWORDS

anterior cruciate ligament reconstruction, knee brace, knee function, joint stability, meta‐
analysis

INTRODUCTION

The anterior cruciate ligament (ACL) is frequently injured in
sports and, particularly in young and active individuals,
reconstruction remains the standard treatment to restore
knee stability and function [7, 30, 36, 38]. Autografts—
typically bone–patellar tendon‐bone (BPTB) or hamstring
tendons—and, less commonly, allografts are usually em-
ployed for ACL reconstruction (ACLR).

Surgical intervention represents only one aspect of
comprehensive treatment. A well‐structured post-
operative rehabilitation programme is crucial to restore
knee function, ensure a safe return to activity, and
minimise re‐injury risk [27]. According to the American
Orthopaedic Society for Sports Medicine, up to 85% of
individuals undergoing ACLR are prescribed post-
operative knee bracing [8]. Braces are commonly used
for 3 weeks to 3 months postoperatively [2, 4, 11, 15,
37], with proposed benefits such as pain relief,
restriction of range of motion, and external knee sta-
bilization [33]. The rationale for bracing is to reduce
mechanical stress on the healing graft and facilitate
early mobilization by limiting joint stress during the
early phase of ligamentisation [1, 2, 34]. Some bio-
mechanical studies suggest that bracing may offload
the graft in individuals with quadriceps or hamstring
weakness [9, 25, 26]. Other theoretical benefits include
improved proprioception, reduced extension deficits,
and prevention of tunnel widening [22, 40, 41].

However, the clinical utility of postoperative bracing
has been increasingly questioned in recent years.
Prolonged brace use may have detrimental effects,
such as muscular atrophy and impaired proprioception,
due to disuse of the periarticular musculature [5].
Bracing may also cause discomfort and inconvenience
to individuals [21]. Several studies have failed to
demonstrate any significant benefits of bracing in
combination with standard rehabilitation protocols. For
example, Brandsson et al. reported that bracing did not
influence long‐term outcomes, including knee laxity, at
2 years after ACLR [4]. Similarly, Kartus et al. found no
differences in knee stability, functional scores, or

complication rates at 2 years between braced and non‐
braced individuals during early postoperative rehabili-
tation [15]. Yang et al. conducted a meta‐analysis
which found that knee bracing did not improve clinical
outcomes, including function and stability, after ACLR.
Moreover, they speculated that bracing might have
potential drawbacks, such as adverse effects on knee
outcomes and increased healthcare costs [43]. How-
ever, the previous meta‐analysis included a limited
number of studies and did not perform subgroup
analyses, making it challenging to determine the impact
of factors such as graft type and follow‐up duration on
the findings. To address this gap, the present study
incorporated two additional randomized controlled trials
and two case‐control studies and further conducted
subgroup analyses based on follow‐up duration
(≥2 years vs. <2 years) and graft type (semitendinosus
with or without gracilis, patellar tendon, and BPTB). A
more comprehensive understanding of the influence of
bracing on postoperative recovery following ACLR is
achieved through this approach.

Given the conflicting evidence, a comprehensive
assessment of the effectiveness of postoperative brac-
ing on knee function and stability is required. We con-
ducted this systematic review and meta‐analysis to
examine the influence of knee bracing after ACLR on
functional recovery, including International Knee Docu-
mentation Committee (IKDC) subjective score, Lysholm
score, Tegner activity score, pain (visual analogue scale
[VAS]), muscle strength (single‐leg hop test), and joint
laxity (side‐to‐side difference), to provide evidence‐
based recommendations for postoperative rehabilitation
strategies in individuals undergoing ACLR.

METHODS

Search strategy

The search strategy for this study was conducted in
accordance with the guidelines formulated by the Pre-
ferred Reporting Items for Systematic Reviews and
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Meta‐Analyses (PRISMA) [29]. Studies published from
the start of each database through March 2025 were
systematically searched in PubMed, EMBASE, and the
Cochrane Library. The search strategy combined terms
related to ACLR, knee bracing, and postoperative
rehabilitation. Duplicate records were excluded, and
studies were screened independently by two reviewers
based on the title, abstract, and full text. Any incon-
sistencies were reconciled collaboratively, with
involvement of a third reviewer if consensus could not
be achieved.

Inclusion and exclusion criteria

Studies were considered for inclusion if they fulfilled the
following conditions: (1) randomized controlled trials
(RCTs) or retrospective cohort studies; (2) individuals
undergoing primary ACLR, with no restrictions on age,
level of sports participation, or body mass index (BMI);
(3) comparison between postoperative knee bracing
and no bracing; (4) reported outcomes on knee func-
tion, pain, muscle strength, or joint stability; and (5) no
language restrictions. The exclusion criteria were as
follows: (1) non‐comparative studies; (2) ACL revision
surgery; (3) insufficient data; and (4) animal or cadav-
eric studies.

Data extraction and outcome measures

Data extraction was undertaken independently by the
two authors, including study characteristics, sample
size, participant demographics, graft type, duration of
brace use, and outcome measures, using a standard-
ized form. The primary outcomes were functional
scores (IKDC subjective, Lysholm, and Tegner activity
scores), pain (VAS), muscle strength (single‐leg hop
test), and joint laxity (KT‐1000, measured side‐to‐side
difference).

Quality assessment

Methodological quality assessment for the RCTs was
conducted utilizing the Cochrane Collaboration's Risk
of Bias tool. Using the Newcastle–Ottawa Scale (NOS),
retrospective studies achieving scores of 7 or more
were deemed to be of high quality.

Statistical analysis

The meta‐analysis was implemented with the assist-
ance of Review Manager 5.3. The computation of mean
differences (MDs) and corresponding 95% confidence
intervals (CIs) was performed for continuous variables.

Dichotomous variables were analysed using odds
ratios (ORs) and 95% CIs. Between‐study heteroge-
neity was evaluated using the I² statistic and χ2 test. A
fixed‐effects model was adopted when heterogeneity
was considered low (I² < 50% and p > 0.05); otherwise,
a random‐effects model was employed. To explore
potential heterogeneity sources, subgroup and sensi-
tivity analyses were performed based on follow‐up
duration and graft type. p‐values less than 0.05 indi-
cated statistical significance.

RESULTS

Study selection

The database search initially yielded 1851 records.
Following duplicate removal and title/abstract screen-
ing, 19 studies remained eligible for full‐text assess-
ment. Following full‐text review, 11 studies satisfied the
eligibility requirements and were included in the final
meta‐analysis. Refer to Figure 1 (PRISMA flow dia-
gram) for the study selection workflow (Figure 1).

Quality assessment

Among the included studies, nine were RCTs and two
were retrospective case‐control studies. All RCTs were
rated as having a moderate risk of bias (grade B),
based on the Cochrane Risk of Bias Tool (Figure 2).
Cohort studies were assessed using the NOS, with
scores of 7 and 5, respectively, indicating moderate
methodological quality (Table 1).

A total of 785 individuals were included, with 387
and 388 individuals in the bracing and non‐bracing
groups, respectively. The studies reported comparable
baseline characteristics between the groups, including
age and sex distribution (p > 0.05). An overview of the
included studies is provided in Table 2.

Meta‐analysis outcomes

1. IKDC subjective score
Four studies reported the postoperative IKDC

subjective scores. The proportion of individuals who
achieved grade A (normal) was 14.71% (20/136) in
the bracing group and 12.12% (16/132) in the non‐
bracing group. A fixed‐effects model was used, and
the pooled analysis showed no significant difference
between the groups (OR = 1.18; 95% CI, 0.65 to
2.14; p = 0.58), indicating no advantage of bracing in
terms of subjective knee function (Figure 3).

2. Lysholm score
Nine studies reported the Lysholm scores. Using

a random‐effects model, no significant difference
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was observed between the bracing and non‐bracing
groups (MD= −0.31; 95% CI, −2.31 to 1.69; p = 0.76).
After removing one outlier, the heterogeneity
decreased (p = 0.16, I² = 33%). A fixed‐effects model
again revealed no significant difference (MD = −0.93;
95% CI, −2.53 to 0.66; p = 0.20) (Figure 4).

3. Tegner activity score
Eight studies reported Tegner scores. A random‐

effects model found no significant difference
between the groups (MD = 0.09; 95% CI, −0.47 to
0.29; p = 0.63). After excluding two studies, hetero-
geneity was reduced (p = 0.08, I² = 49%), and fixed‐
effects analysis still found no significant difference
(MD = −0.22; 95% CI, −0.46 to 0.02; p = 0.07)
(Figure 5).

4. VAS pain score
Five studies reported postoperative VAS pain

scores. A a fixed‐effects model was applied and the
pooled analysis showed no significant difference

between the bracing and non‐bracing groups
(MD = 0.08; 95% CI, −0.15 to 0.32; p = 0.49), indi-
cating that postoperative bracing had no impact on
perceived pain levels (Figure 6).

5. Single‐leg hop test
Five studies evaluated postoperative muscle

strength using the single‐leg hop test. A fixed‐effects
model was used and the pooled results initially sug-
gested a significant advantage in the bracing group
(MD=1.16; 95% CI, 0.09 to 2.23; p=0.03). However,
after excluding one low‐quality case‐control study, the
result was no longer statistically significant (MD=1.06;
95% CI, −0.01 to 2.14; p= 0.05), suggesting that
bracing does not provide a consistent advantage in
muscle strength recovery (Figure 7).

6. Side‐to‐side difference (KT‐1000 measurement)
Seven studies reported anterior–posterior knee

laxity using the KT‐1000 device. Fixed‐effects
analysis showed no significant difference between

F IGURE 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta‐Analyses) flowchart of study inclusion.

4 | EFFECTS OF POSTOPERATIVE KNEE BRACING

 14337347, 0, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.70098 by U

niversity O
f V

erm
ont, W

iley O
nline L

ibrary on [07/12/2025]. 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



groups [MD = −0.30; 95% CI, −0.72 to 0.11;
p = 0.15], indicating no measurable improvement in
mechanical stability with brace use (Figure 8).

Subgroup analyses

1. Lysholm score
By follow‐up duration:
Subgrouping by follow‐up duration (≥2 years vs.

<2 years) revealed high overall heterogeneity

(I² = 79%, p < 0.0001). No statistically significant
difference was observed in the overall comparison
(MD = −0.80; 95% CI, −3.40 to 1.81; p = 0.55). In
studies with ≥2 years follow‐up, heterogeneity
decreased (I² = 37%, p = 0.16), and the non‐bracing
group had significantly higher scores (MD = −2.69;
95% CI, −5.01 to −0.37; p = 0.02) (Figure 9).

By graft type:
Subgrouping according to graft type (hamstring

vs. patellar tendon) also showed high heterogeneity
(I² = 73%, p = 0.0005). No overall difference was

F IGURE 2 Quality evaluation results of randomized controlled studies.
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found (MD = −0.41; 95% CI, −2.92 to 2.09; p = 0.75).
In the patellar tendon group, bracing showed a trend
toward lower scores (MD = −0.64; 95% CI, −3.00 to
1.72; p = 0.60), but this was not statistically signifi-
cant (Figure 10).

2. Tegner score
By follow‐up duration:
Subgroup analysis showed that in studies with

≥2 years follow‐up, the bracing group had significantly
lower scores (MD=−0.36; 95% CI, −0.80 to −0.07;
p= 0.01), with minimal heterogeneity (I² = 16%,
p= 0.31). In shorter follow‐up studies, No statistically
significant differences were observed (Figure 11).

By graft type:
In both the hamstring and patellar tendon graft

subgroups, intergroup differences were not statistically
significant, while heterogeneity remained substantial
(I² > 50%) (Figure 12).

3. Side‐to‐side difference (KT‐1000 measurement)

By follow‐up duration:
No statistically significant difference was observed

in either the short‐ or long‐term follow‐up subgroups.
(Figure 13).

By graft type:
Subgroup analysis revealed no significant difference

for either bone–patellar tendon‐bone or hamstring grafts,
though the patellar tendon subgroup showed a non‐
significant trend favouring the non‐bracing group
(MD= −0.84; 95% CI, −1.68 to 0.00; p = 0.05) (Figure 14).

DISCUSSION

The most important finding of this study was that post-
operative knee bracing did not significantly improve func-
tional scores (IKDC subjective, Lysholm, and Tegner
activity scores), pain control (VAS), muscle strength
(single‐leg hop test), or mechanical stability (KT‐
1000‐measured laxity), suggesting that routine bracing
after ACLR may not be necessary for optimal recovery.

Although ACLR is well‐established for restoring knee
function in young and physically active individuals, the
role of postoperative bracing remains controversial.
Proponents argue that bracing reduces mechanical
stress on the healing graft, mitigates quadriceps inhibi-
tion, and provides proprioceptive support during the

early phases of rehabilitation. Some studies have re-
ported that bracing may reduce tunnel widening in the
early postoperative period, potentially preserving graft
integrity. For instance, Vadalà et al. noted that full ex-
tension bracing during the first 2 weeks after surgery
might limit tunnel expansion [41]. Pezzullo et al. sug-
gested that while no strong evidence supports bracing
for preventing re‐injury (except in skiing), braces may
help athletes regain confidence during return‐to‐
sport [31].

However, an increasing body of evidence chal-
lenges these assumptions. Bracing may restrict joint
mobility, leading to muscle atrophy and impaired
proprioception. Several randomized trials have
shown no significant benefits of bracing over stan-
dard rehabilitation protocols [12]. Christensen et al.
found no differences in functional outcomes or ante-
rior laxity at 12 and 24 weeks postoperatively [6].
Lindström et al. similarly reported that bracing for
3 weeks post‐ACLR had no effect on 1‐year out-
comes, including range of motion, subjective scores,
strength, and effusion [17, 18]. Mayr et al. observed
no differences in the Lysholm, Tegner, or laxity
scores between the braced and non‐braced groups
over 2–5 years [20]. Multiple systematic reviews and
meta‐analyses—including those by Rodríguez‐
Merchán, Kruse, Smith, Wright, and Masini, have
echoed these findings, concluding that knee braces
offer no substantial benefit in terms of pain relief,
stability, or long‐term functional recovery [16, 19, 33,
37, 42]. Some researchers have also suggested that
prolonged bracing can weaken the vastus medialis
obliquus muscle and potentially compromise joint
function [5, 28, 39].

Although one outlier study appeared to show a
benefit in single‐leg hop test performance, this was
attributed to the inclusion of a low‐quality case‐control
study. When excluded, this advantage disappeared,
aligning our results with those of the rest of the litera-
ture. The overall findings may reflect the high
mechanical stability afforded by modern arthroscopic
techniques and graft fixation methods, as well as the
efficacy of accelerated rehabilitation protocols.

Subgroup analyses revealed that in studies with
≥2 years of follow‐up, the non‐bracing group performed
better on Lysholm and Tegner scores, although statis-
tical significance varied. This trend suggests that long‐

TABLE 1 Quality evaluation results of case‐control study.

Study ID

Selection

Comparability

Exposure

Score1 2 3 4 a b c

Furkan Yapıcı 2022 ★ ★ ★ ★ ★ ★ ★ 7

Jüri Kartus 1997 ★ ★ ★ ★ ★ 5

Note: 1: Is the case definition adequate?; 2: Representativeness of the cases; 3: Selection of Controls; 4: Definition of Controls; a: Ascertainment of exposure; b:
Same method of ascertainment for cases and controls; c: Non‐Response rate.
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F IGURE 3 Forest plot comparing IKDC objective scores with and without braces after anterior cruciate ligament reconstruction.

F IGURE 4 Forest plot comparing Lysholm scores with and without braces after anterior cruciate ligament reconstruction.

F IGURE 5 Forest plot comparing Tegner scores with and without braces after anterior cruciate ligament reconstruction.

F IGURE 6 Forest plot comparing VAS pain scores with and without braces after anterior cruciate ligament reconstruction.
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F IGURE 7 Forest plot comparing single‐leg hop test with and without braces after anterior cruciate ligament reconstruction.

F IGURE 8 Forest plot comparing side‐to‐side difference with and without braces after anterior cruciate ligament reconstruction.

F IGURE 9 Forest plot comparing the Lysholm scores between the two groups: Follow‐up time of ≥2 years and <2 years.

term functional adaptation and neuromuscular re‐
education are not compromised by omitting bracing.
However, the underlying mechanisms require further
investigation.

Analyses according to graft type revealed no
consistent interactions between graft selection and
bracing efficacy. Although minor variations were
observed (e.g., slightly better Lysholm scores with
hamstring grafts in the bracing group and slightly
better Tegner scores with patellar tendon grafts in the
non‐bracing group), none reached statistical

significance. Our findings are consistent with prior
work by Mohtadi et al., Barber‐Westin, and
Zaffagnini, who found no clear differences in return‐
to‐sport timelines or clinical outcomes based on graft
type [3, 23, 45].

The lack of significant differences between the brac-
ing and non‐bracing groups, despite the theoretical
mechanical and proprioceptive advantages of orthotic
fitting, may be explained by several factors. First, modern
arthroscopic techniques and advanced graft fixation
devices (e.g., interference screws, cortical buttons)

EFFECTS OF POSTOPERATIVE KNEE BRACING | 9
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provide high initial stability, which likely reduces the
marginal benefit of additional external support. Second,
the widespread adoption of accelerated rehabilitation
protocols, emphasizing early range of motion and
weight‐bearing, may counteract the potential restrictive
effects of bracing and promote functional recovery
without the need for immobilization. Furthermore,
although surgeon bias could influence the decision to
use an orthosis, its impact is likely minimal. Many
studies in our analysis used blinded outcome assess-
ments, randomization, and standardized rehabilitation
protocols, which helped reduce bias in treatment allo-
cation and outcome evaluation. While individual surgeon

judgement may still play a role, these measures signifi-
cantly minimized its effect on the results.

Meanwhile, the role of different rehabilitation protocols
and the duration of orthotic fitting may play significant
roles in influencing postoperative outcomes. Early reha-
bilitation, particularly protocols emphasizing early mobili-
zation and progressive loading, may reduce the need for
external bracing by promoting muscle strength and joint
mobility. On the other hand, the duration of bracing could
have contrasting effects. Short‐term bracing in the
immediate postoperative phase may provide psychologi-
cal reassurance and stability, whereas prolonged use
might restrict joint mobility, leading to muscle atrophy and

F IGURE 10 Forest plot comparing the Lysholm scores between the two groups: The graft types are semitendinosus (or + gracilis) and PT‐auto.

F IGURE 11 Forest plot comparing the Tegner scores between the two groups: Follow‐up time of ≥2 years and <2 years.
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impaired proprioception. This could hinder neuro-
muscular control and slow functional recovery, especially
in protocols emphasizing early range of motion. There-
fore, the balance between bracing duration and rehabili-
tation intensity is crucial for optimizing recovery
outcomes.

Despite the subgroup and sensitivity analyses,
high heterogeneity persisted in the Lysholm (I² = 72%)
and Tegner (I² = 69%) scores. Potential sources of
bias include variability in postoperative rehabilitation
protocols, inconsistent brace duration, and differing
follow‐up periods. Short‐ and long‐term follow‐up

studies yielded divergent results; however, subgroup
analyses did not fully account for this heterogeneity.

LIMITATIONS

This meta‐analysis has some limitations. First, the inclu-
sion of one low‐quality case‐control study may introduce
bias, although it contributed to the sample size, and its
influence was minimized through sensitivity analysis and
the use of random‐effects models. Second, since there
were few related studies with follow‐up times of <2 years,

F IGURE 12 Forest plot comparing the Lysholm scores between the two groups: The graft types are semitendinosus (or + gracilis)
and PT‐auto.

F IGURE 13 Forest plot comparing the side‐to‐side difference between the two groups: follow‐up time of ≥2 years and <2 years.
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there was no significant difference between the two sub-
groups in the analysis of subgroups based on follow‐up
time. Finally, Due to the limited number of available stud-
ies, subgroup analyses based on surgical approach
(arthroscopic vs. open), graft type (autograft vs. synthetic),
and rehabilitation protocol could not be performed. Future
large‐scale multicentre RCTs are required to address
these questions.

CONCLUSION

Based on current evidence, the routine use of knee brac-
ing following ACLR does not confer significant benefits in
terms of functional outcomes, joint stability, or pain control.
However, subgroup analyses suggest potential long‐term
advantages in functional outcomes for patients not using
braces, particularly those followed for ≥2 years. Clinical
decision‐making should be individualized, with greater
emphasis on optimizing surgical techniques and rehabili-
tation protocols. Additional well‐designed studies are
required to clarify the potential benefits of bracing in distinct
patient subgroups. Future studies should consider a dif-
ferentiated approach, particularly focusing on athletes and
non‐athletes, as the demands on knee stability and func-
tional recovery may differ significantly between these
groups.
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