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Abstract

Purpose: The peroneus longus tendon (PLT) has emerged as a promising
autograft option for anterior cruciate ligament (ACL) reconstruction, but
concerns persist regarding donor-site morbidity and ankle functional out-
comes. This systematic review and meta-analysis aimed to evaluate ankle
performance following PLT harvest for ACL reconstruction.

Methods: This systematic review and meta-analysis performed by
searching five databases (PubMed, Embase, Web of Science, Scopus, and
the Cochrane Library) up to March 2025. Inclusion criteria included: ACL
reconstruction using PLT autograft, 26-month follow-up, and validated ankle
outcomes (American Orthopaedic Foot And Ankle Society [AOFAS]/Foot
and Ankle Disability Index [FADI] scores). Pooled effect sizes were calcu-
lated using random-effects models using R software (version 4.4.3). Het-
erogeneity was assessed via [? statistics, and risk of bias was evaluated
using JBI checklists.

Results: Twenty articles (1024 patients) were identified, comprising eleven
prospective cohort studies and nine randomised clinical trials (RCT), based
on title, abstract, and quality assessments. Meta-analysis demonstrated
excellent postoperative ankle function, with pooled AOFAS scores of 96.0
(95% confidence interval [Cl]: 92.6—99.3) at 6 months, 96.1 (93.9-98.2) at
12 months, and 97.2 (93.9-100.6) at 24 months. FADI scores similarly
improved to 97.4 (96.0-98.9) by 6 months and 99.4 (98.7-100.1) at
24 months. Meta-regression revealed no significant association between
age and AOFAS outcomes (8=-0.23, p=0.36). Minor complications (e.g.,
transient hypaesthesia) occurred in 13%—23% of patients but resolved
within months. No studies reported major nerve injuries or ankle instability.
Conclusion: Peroneus longus tendon harvest for ACL reconstruction yields
minimal donor-site morbidity, with consistently high AOFAS/FADI scores
across all age groups. These findings support the safety of PLT autografts,
though heterogeneity is evident, and the predominance of male participants
and the regional focus of studies, mainly Asian populations, may affect
generalisability.

Abbreviations: ACL, anterior cruciate ligament; AOFAS, American Orthopaedic Foot And Ankle Society; Cl, confidence interval; FADI, Foot and Ankle Disability
Index; IQR, interquartile range; PLT, peroneus longus; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RCT, randomised controlled
trial; SD, standard difference; SMD, standard mean difference.
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PLT HARVEST FOR ACL RECONSTRUCTION: A META-ANALYSIS

Level of Evidence: Level Il.
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INTRODUCTION

Anterior cruciate ligament (ACL) reconstruction is one of
the most common orthopedic procedures, with favourable
clinical outcomes and high patient satisfaction [17, 35, 41].
A variety of autografts are routinely used for ACL
reconstruction, among which hamstring tendon (HT),
bone—patellar tendon—bone (BPTB), and quadriceps ten-
don (QT) are well-established options with long-standing
clinical evidence supporting their efficacy [34]. Peroneus
longus tendon (PLT), on the other hand, is considered an
emerging alternative graft that has gained attention in
recent years for its biomechanical strength and minimal
donor-site morbidity [9, 41]. Each of these grafts offers
distinct advantages but also carries specific drawbacks.

An optimal ACL graft should closely match the
native ligament in anatomical size and mechanical
strength while ensuring secure integration at the
reconstruction site. Additionally, it should be safe, easy
to harvest, minimise donor-site complications, and
remain cost-effective [21, 47, 55, 66]. The PLT has
emerged as a viable autograft option for ACL
reconstruction since it was first introduced by
Kerimoglu et al. in 2008 [30]. Its biomechanical prop-
erties, including tensile strength and graft thickness,
closely approximate those of the native ACL, offering
an appealing alternative to conventional grafts
[8, 30, 52]. Studies have reported that PLT harvesting
results in minimal donor-site morbidity [12, 31]. It also
preserves hamstring and quadriceps strength [12, 53]
and may reduce postoperative knee stiffness [24].
These advantages contribute to favourable outcomes
and potentially expedited rehabilitation [65].

Despite these promising findings, long-term follow-
up studies remain scarce. Some reports suggest
potential functional deficits in the donor ankle after PLT
harvesting, including instability, reduced range of
motion, and decreased peroneal strength, particularly
in short-term follow-ups [4, 29, 57]. Given the limited
number of high-quality studies focusing specifically on
ankle outcomes and the lack of comprehensive sys-
tematic reviews, the safety profile of PLT as a graft
option remains debated [4, 52].

The purpose of this systematic review and meta-
analysis was to evaluate the functional performance of
the ankle and foot following PLT harvesting, using
validated outcome measures such as the American
Orthopaedic Foot And Ankle Society (AOFAS) score
and the Foot and Ankle Disability Index (FADI).

MATERIALS AND METHODS
Study registration

This systematic review and meta-analysis were con-
ducted in accordance with the Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [44].

Search strategy

The authors searched PubMed, Embase, Web of Sci-
ence, Scopus, and the Cochrane Library up to March 5,
2025. The Boolean search string used across all da-
tabases was: (‘ACL" OR ‘anterior cruciate ligament’)
AND (‘peroneus longus’ OR ffibularis longus’).
Database-specific syntax was adapted accordingly
(e.g., TITLE-ABS-KEY in Scopus, MeSH in PubMed).
The search strategy is detailed in Supporting Informa-
tion: Material 1.

Eligibility criteria

This study included RCTs and cohort studies published
in the English language up to 5 March 2025. Two
independent reviewers thoroughly examined the
search results and included studies based on pre-
determined criteria, and disagreements were resolved
by consensus or an appeal to the third author. A total of
20 publications [1-3, 5, 10, 13, 15, 18, 20, 28, 33, 39,
46, 48, 49, 53, 54, 58, 62, 63] were included in our
meta-analysis (Figure 1).

Study selection

Eligible studies met the following inclusion criteria: (1)
adolescent or adult patients diagnosed with ACL tears
who underwent ACL reconstruction using PLT as the
sole autograft, (2) reported ankle performance out-
comes assessed by validated scoring tools; (3) pro-
vided a minimum follow-up duration of six months; and
(4) were designed as RCTs, non-randomised clinical
trials, or prospective cohort studies. Only articles pub-
lished in English were considered.

Studies were excluded if they were (1) case reports,
case series, reviews, or gray literature; (2) in vitro or
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Identification of new studies via databases and registers

Records identified from:
c Databases (n = 5):
-t% PubMed (n = 112) Records removed before screening:
8 WoS (n =118) — Duplicate records (n = 299)
E Scopus (n = 148) Records removed for other reasons (n = 79)
3 Embase (n = 143)
Cochrane (n = 20)
Records screened Records excluded
(n=163) (n=64)
Reports sought for retrieval Reports not retrieved
(n=99) (n=8)
2
=
&
? Reports excluded:
Study design (n = 46)
I Insufficient data (n = 9)
Reports ass(cnaszs%? )for eligibility Non-English articles (n = 3)
Wrong autograft/allograft (n = 8)
Wrong intervention (n = 3)
Same population (n = 1)
Y
5] o . .
g New studies included in review
2 (n=20)
C

FIGURE 1

animal-based studies; (3) involved skeletally immature
individuals (<12 years of age); or (4) lacked sufficient
data. Duplicate studies or those published in non-
English languages were also excluded.

Data extraction

Citations were imported into EndNote (v21.0.1) for de-
duplication. Two independent reviewers screened the
full texts and extracted relevant data using a prede-
signed Microsoft Excel data extraction form. Any

Preferred Reporting ltems for Systematic Reviews and Meta-analyses (PRISMA) flow diagram of the search process for studies.

disagreements between the two reviewers were
resolved by consensus or adjudication by a third
reviewer. Extracted data included author, year, country,
design, sample size, demographics, and AOFAS/FADI
scores at 6-60 months postoperatively. The AOFAS
score, originally created by Kitaoka et al. [32], integrates
both patient-reported assessments of pain and func-
tional status with physician-evaluated physical examina-
tion findings. The maximum achievable score is 100,
reflecting the absence of pain, full sagittal and hindfoot
mobility, stable ankle and hindfoot joints, and optimal
anatomical alignment [32]. The clinician-assessed
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components of the scale have demonstrated strong
validity and reliability in previous evaluations [26]. The
FADI score was developed to evaluate functional
impairments associated with foot and ankle pathologies
[36]. The FADI consists of 26 items, while the FADI Sport
subset comprises 8 items. Responses are scored on a
Likert-type scale ranging from O (‘unable to perform’) to 4
(‘no difficulty’), except for the four pain-specific items,
which are reverse-scored (0=‘no pain,’ 4 =‘unbearable
pain’). Both instruments are converted to percentage
scores, where 100% indicates optimal function and no
disability [23]. For studies reporting medians/interquartile
ranges (IQRs), means/standard deviations (SDs) were
derived using Wan et al.'s and the Cochrane Handbook
methods [14, 64].

Quality assessment

The 11 included cohort studies were assessed using
the Risk of Bias in Non-randomised Studies—of Inter-
ventions (ROBINS-1 V2) tool [60]. Each domain in this
tool was rated, and an overall judgement of risk of bias
was derived for each study. For the nine randomised
controlled trials (RCTs), the Revised Cochrane Risk of
Bias Tool (RoB 2.0) was employed [61]. Each domain
was independently judged as ‘low risk’, ‘some con-
cerns’, or ‘high risk’ and an overall assessment was
assigned accordingly. Discrepancies were resolved
through consensus between reviewers. To visualise the
results of the quality assessment, traffic light plots and
summary plots were generated for both cohort and
RCT studies using the robvis tool [37].

Data synthesis and analysis

All statistical analyses were performed using R software
(version 4.4.3; R Foundation for Statistical Computing,
Vienna, Austria). Pooled effect sizes for continuous
outcomes were computed using either mean difference
(MD) or standardised mean difference (SMD), depend-
ing on the measurement scales. The inverse-variance
method was used for weighting individual studies. Sta-
tistical heterogeneity across studies was evaluated
using Cochran's Q test and quantified by the P statistic,
where an F=50% or a p-value <0.10 was considered
indicative of substantial heterogeneity. In the presence
of heterogeneity, a random-effects model was em-
ployed; otherwise, a fixed-effects model was applied.
To explore potential sources of heterogeneity, sub-
group analyses were conducted based on the time point at
which ankle function was assessed. Sensitivity analyses
were also performed using the leave-one-out method,
systematically removing each study one at a time to ex-
amine its influence on the overall pooled estimate and to
assess the robustness of the results. Additionally,
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univariate meta-regression analyses were performed to
assess whether study-level variables such as sample size
and mean age could explain between-study heterogeneity,
in accordance with Cochrane recommendations [14].

Publication bias was assessed visually using
contour-enhanced funnel plots and formally evaluated
using Egger's regression test and the Trim-and-Fill
method, if ten or more studies were included in the
analysis. These approaches helped detect and adjust
for small-study effects and potential reporting biases
[16]. All p-values were two-tailed, and a p-value less
than 0.05 was considered statistically significant.

RESULTS
Study selection

The PRISMA diagram illustrating the database search
and study selection process is presented in Figure 1
[22, 44]. 541 studies across five databases were
identified. Following the removal of duplicates, the ini-
tial set of 247 identified records was screened based
on titles and abstracts. Of these, 156 records were
excluded. The remaining 91 records underwent a de-
tailed full-text assessment, leading to the inclusion of
20 studies that met the eligibility criteria [1-3, 5, 10, 13,
15, 18, 20, 28, 33, 39, 46, 48, 49, 53, 54, 58, 62, 63].

These included 11 prospective cohort studies and 9
RCTs, published between 2019 and 2025. The studies
were conducted primarily in Asia (81%), most notably in
India (52.3%).

Study characteristics

The included studies collectively assessed 1024 pa-
tients. Sample sizes ranged from 18 to 147 partici-
pants. Patients were predominantly in their late
twenties to early thirties, with reported mean ages
ranging from 23.4 + 8.1 years to 33.5+ 9.5 years. Most
studies included both males and females, although a
few did not report gender distribution explicitly.

The follow-up duration varied from six months to
five years, with several studies reporting outcomes at
multiple time points. Functional outcomes were com-
monly evaluated using the AOFAS scores, while a
smaller number of studies also reported FADI scores. A
summary of the studies is shown in Table 1 [1-3, 5, 10,
13, 15, 18, 20, 28, 33, 39, 46, 48, 49, 53, 54, 58, 62, 63].

Risk of bias assessment
Six randomised controlled trials were rated as having high

risk of bias and three showed some concerns (Figure 2a).
The primary concerns were related to inadequate reporting
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FIGURE 2 Risk of bias assessment for included studies using the Cochrane collaboration's tool [37]. (a) Risk of bias assessment for clinical
trials; (b) risk of bias assessment for cohort studies. +, low risk; -, some concerns/moderate risk; x, serious/high risk.

of randomisation procedures (e.g., Shair et al. [58]; Joshi
et al. [28]), lack of allocation concealment, and insufficient
blinding of participants or outcome assessors. In some
trials, deviations from the intended intervention were either
not clearly reported or potentially imbalanced across

groups, raising concerns about performance and detec-
tion bias.

Among the 11 cohort studies, three were judged to
be at low risk of bias, two at moderate risk, and six at
serious risk (Figure 2b). Common sources of bias
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included inadequate control for confounding variables
and incomplete follow-up data. Several studies (e.g.,
Rajani et al. [48]; Mirza et al. [39]) lacked clear strate-
gies to handle missing data, and some earlier studies
did not sufficiently report methods for participant
selection or intervention classification. Overall, the risk
of bias varied across studies and domains, but the
majority of included research was considered moderate
to high risk, warranting cautious interpretation of pooled
estimates. These findings highlight the need for
careful interpretation of results from cohort studies and
improved transparency in RCTs reporting to mitigate
potential biases. A summary plot of cohort studies
and RCTs is presented in Supporting Information:
Material 1.

AOFAS scores

AOFAS score before and after harvest
difference

The pooled SMD showed no significant change in the
AOFAS score before and after graft harvest (Figure 3;
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significant decline (SMD: —0.3, 95% confidence interval
[CI]: =0.5 to —0.1, p: 0.0038).

AOFAS score at 12-month and beyond

The pooled mean AOFAS score exhibited excellent
functional outcomes at long-term follow-up
(Figure 4a; Table 2). Individual study means ranged
from 90.4 to 99.8, with the majority reporting scores
above 94.0, suggesting consistent high performance
across studies. Notably, the study by Ali et al. [3]
reported the lowest mean score (90.4, 95% CI:
92.7-94.0), potentially contributing to the observed
heterogeneity.

Publication bias and meta-regression

Publication bias was assessed using both Egger's
test [19] and Duval and Tweedie's trim-and-fill
method. Egger's regression test indicated signifi-
cant funnel plot asymmetry (t=-4.05, df=10,
p=0.002), implying a potential small-study effect.

Table 2). Unlike other studies, Saeed et al. [53] showed a However, The Duval and Tweedie's trim-and-fill

Standardised Mean Weight Weight
Study SMD 95%-Cl P-value Difference {common) (random)
Saeed, 2023 032 [054,-010] 00038 —& 27% 286%
Pilar, 2024 027 [057, 003] 00798 —=—— 172%  231%
Agrawal, 2023 025 [064; 0.13] 0.1950 T 105% 184%
Agarwal, 2023 009 [0.10; 029] 03572 L — 395% 299%
Common effect model -0.14 [027; -0.02] 0.0262 0 100.0% "
Random effects model -0.17 [-0.40; 0.06] 0.1372 — . . 1000%

Heterogenelty: 1 = 66.7%, t° = 0.0349, p = 0.0290

06 04 02 0 02 04 06
SMD (Standardized Mean Difference)

FIGURE 3 A forest plot of pooled SMD analysis of AOFAS score before and after PLT graft harvest was created. AOFAS, American
Orthopaedic Foot and Ankle Society; Cl, confidence interval; PLT, peroneus longus tendon; SMD, standard mean difference.

TABLE 2 Results of meta-analysis for AOFAS scores and FADI scores after peroneus longus tendon harvest for ACL reconstruction.

Number of
included studies P Model Pooled result (95% CI) p value
American Orthopaedic Foot and Ankle Society (AOFAS) score
AOFAS score at 6-month 7 98.9 Random 96 (92.6-99.3)
AOFAS score at 12-month 8 99.1 Random 96.1 (93.9-98.2)
AOFAS score at 24-month 5 99.2 Random 97.3 (93.9-100.6)
AOFAS score at 12-month and beyond 12 99.1 Random 96.2 (94.8-97.6)
AOFAS score before and after harvest difference 4 66.7 Random  SMD: -0.2 (-0.4 to 0.06) 0.13
Foot and Ankle Disability Index (FADI) score
FADI score at 6-month and beyond 9 99.2 Random 97.5 (96.0-98.9)
FADI score at 24-month 4 76.2 Random 99.5 (98.7-100.2)

Abbreviations: ACL, anterior cruciate ligament; Cl, confidence interval.
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(a) Study

Saeed, 2023
Joshi, 2021
Goncharoy, 2022

Total Mean 95%-Cl
85 93.61 [92.98; 94.25]
48 98.40 [98.05; 98.75]
50 95.30 [93.24; 97.40]
Rhatomy, 2020
Agarwal, 2023
Waly, 2022
Vijay, 2022
Pilar, 2024
Agrawal, 2023
Rhatomy, 2019
de Oliviera, 2024
Ali, 2024

30 98.93 [97.83; 100.05]
98 99.05 [98.35;
25 94.10 [93.01;
22 96.43 [95.13;
44 92.87 [92.05;
27 95.67 [93.30;
24 97.30 [95.63;
147 99.85 [99.84;
30 93.43 [92.79;

Common effect model 630 99.85 [99.84;
Random effects model 96.24 [94.81;
Heterogeneity: /> = 99.1%, ©° = 0.0007, p < 0.0001

et
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Weight Weight
(common) (random)

Mean

87%
8.8%
7.5%
8.4%
87%
8.4%
8.3%
8.6%
71%
7.9%
8.9%
87%

100 105

AOFAS Score (Mean + SD)

0

1 (b)

Standard Error
0308

0612

0918

1224

FIGURE 4

(c)

Observed Outcome

105

100

95

80 100 120 140

Sample Size

(a) Pooled meta-analysis of AOFAS score at 12 months and beyond has been demonstrated by a forest plot. (b) A contour-

enhanced funnel plot was drawn to explore potential sources of heterogeneity. Each dot represents a study; x-axis is the observed outcome
which was the AOFAS score at 12 months and beyond and y-axis is the standard error. (c) A scatter plot of sample size versus the observed
outcome, x-axis is sample size and y-axis is the observed outcome that was the AOFAS score at 12 months and beyond. AOFAS, American

Orthopaedic Foot and Ankle Society; Cl, confidence interval.

analysis using the random effects model did not
identify any missing studies to be imputed
(Q=1275.5). The funnel plot (Figure 4b) appeared
mostly symmetric,c and the absence of
imputed studies supports the robustness of the
pooled estimate despite the Egger's test findings.

A meta-regression was conducted to assess
whether sample size explained heterogeneity in AO-
FAS scores at 12 months and beyond across 12
studies. The association between sample size and
AOFAS score was not statistically significant (8= 0.03,
SE=0.02, p=0.13). The regression plot was drawn
(Figure 4c).

To evaluate the potential impact of patient age on
long-term functional outcomes, a random-effects meta-
regression was conducted using mean age as a
covariate. The regression model included 11 studies
and revealed a non-significant association between
age and AOFAS scores at 12 months and beyond
(8=-0.2, 95% CI: -0.7 to 0.2; p=0.36). The scatter
plot (Figure 5) visually supports the lack of a strong
trend, with wide confidence intervals around the
regression line. These findings suggest that age, within
the examined range, is unlikely to be a major

moderator of long-term AOFAS outcomes following the
procedures under study.

Subgroup analysis

A subgroup meta-analysis of AOFAS scores was per-
formed at multiple follow-up durations, ranging from 6
to 60 months postoperatively, involving 1235 patients.
The pooled overall mean AOFAS score across all
timepoints was 96.4 (95% CI: 95.2-97.6), with sub-
stantial heterogeneity (#=99.2%, p <0.0001). The test
for subgroup differences was significant (p <0.0001),
indicating that time since surgery significantly influ-
enced AOFAS outcomes. The pooled result for each
subgroup is presented in Table 2.

Sensitivity analysis

The sensitivity analysis confirmed the robustness of the
6-, 12-, and 24-month pooled estimate, regardless of
which study was excluded. This highlights that no sin-
gle study significantly alters the outcome (Figure 6a—d).
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FIGURE 5 A scatter plot of AOFAS score at 12 months and beyond versus mean age. X-axis is age and y-axis is the observed outcome that
was the AOFAS score at 12 months and beyond. AOFAS, American Orthopaedic Foot and Ankle Society.

Heterogeneity and consistency

High heterogeneity persisted across all intervals, likely
reflecting differences in surgical techniques, patient
demographics, or rehabilitation protocols. Despite this,
sensitivity analyses confirmed the stability of the
findings.

FADI score

The pooled analysis of 6-month and beyond FADI
score (Figure 7a), revealed high overall mean scores
shown in Table 2. At 24-month, the pooled FADI
score remained consistently high (Figure 7b). Over-
all, the findings indicate that patients who underwent
surgery demonstrated excellent functional ankle
recovery, as measured by FADI scores. However,
the presence of moderate to high heterogeneity
warrants cautious interpretation and may reflect
clinical or methodological diversity across studies
(Table 2).

DISCUSSION

The most notable finding of this study was the absence
of significant pooled AOFAS score changes before and
after PLT harvest. This contrasts with a prior review
reporting minimal but statistically significant differences
in AOFAS and FADI scores [56]. Interestingly, among
the included studies, Saeed et al. reported a significant
decrease in AOFAS scores postoperatively compared
to pre-harvest values [53]. This contrasts with the
non-significant outcomes observed in other studies.
This decline warrants careful interpretation, as the
surgical approach followed the standardised technique
described by Budhiparama et al. [8], consistent with
other studies in this analysis. Therefore, the observed
decline may be influenced by patient selection factors,
variations in postoperative rehabilitation protocols, or
other unreported contextual elements rather than
deviations in surgical technique.

In addition, the included studies exhibited an overall
gender imbalance, with male participants predominat-
ing, potentially limiting the generalisability of results
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FIGURE 6 Pooled AOFAS score at different timepoints. (a) Subgroup analysis of AOFAS score. (b) Leave-one-out analysis of AOFAS score
at 24 months. (c) Leave-one-out analysis of AOFAS score at 6 months. (d) Leave-one-out analysis of AOFAS score at 12 months. AOFAS,
American Orthopaedic Foot and Ankle Society; Cl, confidence interval; MRAW, raw mean.

across sexes. Moreover, most studies originated from
Asia, which may affect the applicability of findings to
non-Asian populations due to differences in physical
activity levels, surgical practices, and patient
characteristics.

A large portion of ACL reconstruction success
depends on graft choice. While traditional grafts risk
donor-site morbidity, the PLT offers similar strength
with fewer complications [9, 13, 21, 24, 31, 41, 45, 59,
66]. This systematic review and meta-analysis aimed
to evaluate the impact of PLT harvesting for ACL
reconstruction on ankle function, using validated out-
comes such as the AOFAS and FADI scores. The
AOFAS score comprises nine items grouped into three
subdomains: pain, function, and alignment [32]. This
scale served as a valid assessment for ankle per-
formance across included studies. Data from 12
studies evaluating AOFAS scores at=12 months in
this review yielded excellent functional recovery.
Rhatomy et al. supported these findings and reported
that PLT harvesting does not compromise ankle
eversion or plantar flexion strength compared to the
unaffected contralateral side [50, 51]. The PLT and
peroneus brevis are situated in the lateral

compartment of the lower leg, where they serve cru-
cial functions in foot and ankle eversion and plantar
flexion [38]. Nonetheless, the existing results may be
attributed to the relatively greater mechanical advan-
tage of the peroneus brevis tendon (PBT) in main-
taining lateral ankle stability [43]. Furthermore, just the
proximal segment of the PLT, which is placed above
the lateral malleolus, is frequently harvested during
ACL reconstruction. The remaining distal portion is
sutured to the PBT, potentially preserving some PLT
function [40]. All included studies reported suturing the
distal portion of the PLT to the PBT following graft
harvest. In addition, tendon-like regeneration has
been observed in the anatomical region of the PLT
during long-term follow-up, particularly among youn-
ger patients [57]. A clinical trial conducted by Nazem
et al. [42] found that PLT removal does not signifi-
cantly alter gait parameters or contribute to ankle
instability.

Outstanding outcomes of ankle performance
were observed in the pooled FADI score analysis
across included studies. A key component of this
scale is the pain assessment [23]. While post-
operative pain is common, it typically resolves
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FIGURE 7
plot. ClI, confidence interval; FADI, Foot and Ankle Disability Index.

within weeks to months. This transient pain likely
originates from sensory disturbances (e.g., hy-
paesthesia and hyperalgesia), affecting 13%—-23%
of patients. Persistent pain (>6 months) has been
reported to occur in fewer than 3% of cases [6],
primarily due to intraoperative irritation of the sural
or superficial peroneal nerve during graft harvesting
[11, 25]. Notably, Agrawal et al. [2], de Oliveira et al.
[15], and Bi et al. [5] reported no cases of nerve
injury following PLT harvest, suggesting surgical
technique may mitigate this risk.

When making clinical decisions regarding graft
choice, the PLT may be particularly advantageous in
patients where hamstring or patellar tendon autografts
are contraindicated, such as individuals with prior har-
vests, anterior knee pain, or open physes. However,
caution may be warranted in high-level athletes or in-
dividuals with preexisting lateral ankle instability, where
harvesting from the lateral compartment could theo-
retically compromise performance or stability.

Overall, the findings of this study support the safety
of PLT autograft harvest, demonstrating excellent ankle
performance at both short- and long-term follow-up.
This finding may resolve concerns about PLT harvest
donor-site morbidities. Future research should address
several key questions raised by our findings.

(a) A forest plot of FADI score at 6 months and beyond was generated. (b) FADI score at 24 months was visualised by a forest

Prospective studies comparing different harvest tech-
niques using standardised outcome measures at fixed
timepoints would help optimise surgical methodology.
Incorporation of advanced imaging to correlate tendon
regeneration with functional outcomes could provide
mechanistic insights into the recovery process. Until
such data are available, our findings suggest that when
the PLT is present, it represents a functionally low-risk
autograft option that deserves consideration in the ACL
reconstruction graft selection algorithm.

Several limitations must be taken into account when
interpreting these results. First, limitations related to the
review itself include the restriction to English-language
articles, which could introduce publication bias, and the
substantial heterogeneity observed in our analyses
(P=66%-99%). This heterogeneity likely reflects dif-
ferences in study design, surgical techniques, and
rehabilitation protocols, which is a common challenge
in proportion meta-analyses [7]. Additionally, the pre-
dominance of Asian studies (80%) highlights a regional
focus on PLT autografts for ACL reconstruction, possi-
bly due to cultural or surgical preferences, greater
acceptance of PLT harvesting in Asian populations, or
regional research priorities. Second, limitations inher-
ent to the primary studies must be noted. The ana-
tomical variability of the PLT, which is occasionally
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absent, may affect the generalisability of the findings
[27]. The methodological quality of the included RCTs
was inconsistent, with a scarcity of rigorously designed
studies, potentially influencing the reliability of the
pooled results.

None of the included studies achieved a low risk of bias
across all domains, which may reduce the reliability of our
pooled results and requires cautious interpretation.

Moreover, both AOFAS and FADI have certain lim-
itations. The AOFAS score combines subjective and
objective measures, which can introduce rater bias as it
is partly clinician-reported rather than entirely patient-
reported. Additionally, it may exhibit ceiling effects,
where patients with mild symptoms achieve near-
maximum scores, limiting its sensitivity in detecting
subtle functional impairments. Similarly, the FADI, while
patient-reported, can also be influenced by recall bias
and may not fully capture complex ankle kinematics.
Despite these limitations, our rigorous sensitivity
analyses confirm the robustness of the primary find-
ings, and the consistency between AOFAS and FADI
results strengthens our conclusions.

CONCLUSION

The present study suggested that PLT harvest for ACL
reconstruction yields minimal donor-site morbidity,
with consistently high AOFAS/FADI scores across all
age groups. These findings support the safety of PLT
autografts, though heterogeneity in surgical tech-
niques warrants standardisation. In addition, the
overall predominance of male participants and the fact
that most included studies originated from Asia may
limit the generalisability of these findings to female
patients or non-Asian populations. Also, given the
observed heterogeneity among the included studies,
the findings should be interpreted with caution.
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