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Comparative Outcomes of Hamstring Tendon versus Peroneus Longus
Tendon Autograft in Arthroscopic Single-Bundle Anterior Cruciate
Ligament Reconstruction: A Prospective Comparative Study

M. B. Lingayat', Mayur Patil , Mohd Shahzad Ghazi', Priyank Sundriyal', Avdhut Godmale'

Learning Point of the Article:
Peroneuslongus tendon autograftis a safe and effective alternative to hamstring tendon autograft for ACL reconstruction, providing larger graft
diameter, better functional recovery, improved knee stability, and minimal donor-site morbidity without compromising ankle function.

Introduction: Graft selection remains a critical determinant of outcomes in anterior cruciate ligament (ACL) reconstruction. While hamstring
tendon (HT) autografts are widely used, variable graft diameter and knee-flexor morbidity remain concerns. The peroneus longus tendon
(PLT) has emerged as a promising alternative offering predictable diameter and minimal donor-site morbidity. This study compares operative,
functional, and stability outcomes between HT and PLT autografts in single-bundle arthroscopic ACL reconstruction.

Materials and Methods: A prospective comparative study was conducted on 50 patients who underwent arthroscopic single-bundle ACL
reconstruction ata tertiary care center. Patients were divided into two groups: Group A (n=26) received quadrupled HT autografts, and Group
B (n = 24) underwent reconstruction using PLT autografts. Outcome measures included operative duration, graft diameter, Lysholm and
International Knee Documentation Committee (IKDC) scores (pre-operative, 6 months, 12 months, and 24 months), range of motion at 3
months, return to daily activities, return to sport activity, anterior knee laxity at 12 months by KT-1000 arthrometer, donor-site morbidity, graft
failure, post-operative infection and overall functional outcome. Statistical analysis was performed using independent t-tests and Chi-square
tests. P < 0.05 was considered statistically significant.

Results: The peroneuslongus group demonstrated significantly shorter operative duration (74.85 + 5.13 vs. 89.20 £ 4.49 min; P < 0.001), larger
graft diameter (8.39 £ 0.23 vs. 7.65 + 0.34 mm; P < 0.001), superior Lysholm scores at 24 months (96.50 + 2.09 vs. 90.1S £ 3.18; P < 0.001),
better IKDC scores at 24 months (95.80 £2.67 vs. 89.10+ 3.09; P < 0.001), improved early range of motion (128.55 £4.36°vs. 124.54 £ 3.93%; P
=0.013), earlier return to daily activities (9.07 £ 0.72 vs. 10.94 + 0.97 weeks; P < 0.001), and earlier return to sports activity (193.1 vs. 229.6 days;
P < 0.001). Moreover, lower anterior knee laxity (2.28 + 0.26 vs. 2.94 + 0.41 mm; P < 0.001). A significant positive correlation was identified
between anterior knee laxity and delayed return to daily activities (r=0.552, P =0.002).

Conclusion: PLT demonstrated favorable functional and operative outcomes and may represent an effective alternative to hamstring autograft
in ACL reconstruction with respect to operative efficiency, graft diameter, functional recovery, and knee stability. PLT represents a safe and
effective alternative graft, particularlyin patients where adequate graft size and preservation of knee-flexor strength are desired.

Keywords: Anterior cruciate ligament reconstruction, peroneus longus tendon, hamstring autograft, graft diameter, Lysholm score,
International Knee Documentation Committee score, knee stability, donor-site morbidity.
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Introduction

Anterior cruciate ligament (ACL) injury is one of the most
prevalent and functionally disabling ligamentous injuries of the
knee, predominantly affecting young, active individuals
involved in sports and physically demanding occupations. It
carries a significant risk of chronic instability, progressive
meniscal degeneration, and early-onset osteoarthritis if
managed inadequately [1]. Epidemiological data indicate an
annual incidence exceeding 200,000 cases globally, with female
athletes demonstrating a 3-8 times higher susceptibility
compared to male counterparts due to anatomical, hormonal,
and neuromuscular factors [2].

Arthroscopic ACL reconstruction is the standard of care for
young active patients, and graft selection remains one of the
most critical determinants of post-operative outcomes. Bone-
patellar tendon-bone grafts were historically considered the
gold standard; however, concerns regarding anterior knee pain
and donor-site morbidity prompted widespread adoption of
soft-tissue autografts, particularly the quadrupled hamstring
tendon (HT) [3, 4]. Despite its popularity, HT autografts are
associated with variable graft diameter, slower tunnel
integration, potential flexion strength deficits, and thigh muscle
hypotrophy [S].

The peroneus longus tendon (PLT) has gained increasing
clinical attention as an alternative autograft due to its favorable
length, predictable and consistently larger diameter, and high
tensile strength. Recent comparative studies have
demonstrated that PLT is a safe and effective alternative to
hamstring tendon autografts in ACL reconstruction [6].
Emerging evidence demonstrates that PLT harvesting results in
minimal ankle dysfunction, owing to compensatory activity of
the peroneus brevis and tibialis posterior [7, 8, 9]. However,
comparative clinical evidence between HT and PLT autografts
in ACL reconstruction remains limited although the peroneus
longus tendon has also been successfully used in complex
ligament reconstruction procedures, including combined ACL
and posterolateral corner reconstruction [ 10]. This prospective
study aims to compare clinical, operative, and functional
outcomes between HT and PLT autografts in single-bundle
arthroscopic ACL reconstruction at a tertiary care center,
contributing to evidence-based graft selection guidance.

Materials and Methods
Study design and ethical approval

This was a prospective comparative study conducted at a
tertiary care center over a period of 3 years. Ethical clearance
was obtained from the Institutional Ethics Committee. Written
informed consent was obtained from all participants before

enrollment. The study adhered to the Declaration of Helsinki
principles.

Patientselection

A total of 50 patients with MRI-confirmed ACL rupture who
underwent arthroscopic single-bundle ACL reconstruction
were enrolled. Patients were allocated to Group A (HT
autograft, n = 26) or Group B (PLT autograft, n = 24).
Randomization was performed using a computer-generated
random sequence by an investigator not involved in patient
recruitment. Allocation was concealed using sequentially
numbered opaque sealed envelopes.

Inclusion criteria

Age 18-55 years; confirmed complete ACL tear on clinical
examination and magnetic resonance imaging (MRI);
willingness to comply with follow-up.

Exclusion criteria

Multiligament injuries, prior knee surgery, contralateral ACL
injury, skeletal immaturity, collateral ligament pathology, and
systemic musculoskeletal disorders.

Surgical technique

All procedures were performed by the same senior surgeon
team under spinal or general anesthesia. Diagnostic
arthroscopy was performed prior to graft harvesting to assess
associated meniscal and chondral pathology.

In Group A (HT), the semitendinosus and gracilis tendons
were harvested through a 3 cm oblique incision over the
anteromedial aspect of the proximal tibia using a tendon
stripper, then quadrupled and prepared (Fig. 1). In Group B
(PLT), the PLT was harvested through a 2 cm longitudinal
incision on the posterolateral aspect of the fibula, prepared as a
quadrupled graft (Fig. 2). Single-bundle anatomic
reconstruction was performed in all cases using interference
screw fixation.

Post-operative protocol

All patients followed a standardized post-operative
rehabilitation protocol including: immediate quadriceps
setting and ankle pumping; partial weight-bearing with
crutches for 2 weeks; progressive range-of-motion exercises
from Day 1; strengthening exercises initiated at 6 weeks;
proprioceptive training from 8 weeks; and return to daily
activities guided and return to sports activity by functional
recovery milestones.
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Figure 1: Intraoperative photographs demonstrating hamstring tendon harvesting.

Outcome assessment

Primary outcomes included Lysholm Knee Scoring Scale and
International Knee Documentation Committee (IKDC)
Subjective Knee Evaluation Form, assessed preoperatively, at 6
months, 12 months and 24 months. Secondary outcomes
included operative duration (minutes), graft diameter (mm),
range of motion at 3 months (degrees), time to return to daily
activities (weeks), time to return to sports activity (days),
anterior knee laxity at 12 months (mm), donor-site morbidity
(present/absent), post-operative infection, graft failure, and
overall functional outcome (Excellent/Good/Fair based on
final Lysholm score).

Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences v25.0. Continuous variables were
expressed as mean * standard deviation and compared using an

independent samples t-test. Categorical variables were analyzed
using the Chi-square test. The Pearson correlation coefficient
was used to evaluate associations between continuous variables.
P <0.05 was considered statistically significant.

Results
Demographicandbaseline characteristics

A total of 50 patients were included, comprising 26 in the HT
group and 24 in the PLT group. The mean age was comparable
between groups. The study population demonstrated male
predominance (83.3%; HT: 20 males, PLT: 19 males). Right-
sided ACL injury was more frequent (66.7%). Sports injury was
the most common mechanism (50.0% ), followed by road traffic
accidents (40.0%) and falls (10.0%). Groups were comparable
forage (x2=0.546,P =0.909), sex (x2 =0.107,P = 0.743), side
involved (x2=0.067,P =0.796), mode of injury (x2 =0.268,P =
0.875), surgery timing (x2 = 3.310, P = 0.191), and body mass

Figure 2: Intraoperative photographs demonstrating peroneuslongus tendon harvesting technique
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index23.58 £2.05 versus 23.51 + 1.11kg/m2; P=0.918; (Table

1.

Operative parameters

The peroneus longus group demonstrated a significantly
shorter operative duration (74.85 % 5.13 min) compared to the
hamstring group (89.20 +4.49 min; t =8.175, P < 0.001). Graft
diameter was also significantly larger in the PLT group (8.39 +
0.23mmyvs.7.65+0.34 mm; t=-6.797,P <0.001 ), with all PLT
grafts exceeding the 8 mm threshold associated with lower graft
failure risk (Table 2).

Functional outcomes

Both groups demonstrated significant improvement in
Lysholm and IKDC scores from baseline through 24-month
follow-up. However, the PLT group exhibited superior
functional outcomes at all post-operative intervals. At 24
months, the mean Lysholm score was 96.5 +2.09 in PLT versus
90.15 + 3.18 in HT (t = —-3.882, P < 0.001). Similarly, IKDC
score at 24 months was 95.80 + 2.67 versus 89.10 + 3.09 t =

Table 2: Summary of key outcome parameters between graft groups
Parameter Hamstring Peroneus longus P-value
Operative duration (min) 89.20+4.49 74.85+5.13 <0.001
Graft diameter (mm) 7.65+0.34 8.39+0.23 <0.001
Lysholm score (24 months) | 90.15£3.18 96.5+£2.09 <0.001
International Knee
Documentation Committee | 89.10+3.09 95.80+2.67 <0.001
score (24 months)
ROM at 3 months (°) 124.54+3.93 128.55+4.36 0.013
Retum to daily activity | 15 040097 | 9072072 | <0.001
(weeks)
Ant. knee laxity at 12 months 2044041 22840.26 <0.001
(mm)
Return to sports activity 229.6 (Range | 193.1 (Range <0.001
(days) 179-277) 167-251) ’

Table 1: Baseline demographic characteristics of study groups Table 3: Progressive functional scores (Lysholm and IKDC)
t all t interval
Parameter Hamstring ¢2=26) Perozlr:e:s2 ‘l‘())ngus at all assessment 1ntervais
Mean age (years) |26-45 (predominant)| 26—45 (predominant) Score HT Pl:e- HT 24 PLT Pl:e- PLT24
Malo/Fomale 2076 1975 operative  months operative  months
Mean BMI (kg/nf) 23.58+2.05 23.51+1.11 Lysholm |52.3146.02 | 90.15+3.18 | 54.43+6.43 | 96.5+2.09
Right-sggid njuryl g (68.8) 15 (64.3) IKDC  |48.81+6.05 | 89.10£3.09 | 48.21+4.82 | 95.80+2.67
Sports injury 13 (50) 2 50) IKDC: International knee documentation committee, HT:
mechanism (%) Hamstring tendon, PLT: Peroneus longus tendon
All intergroup differences were statistically non-significant
(P>0.05). BMI: Body mass index ~3.784,P <0.001; (Tables2and 3).

Knee stability and return to daily activity and sports
activity

Anterior knee laxity at 12 months measured by arthrometer
KT1000 was significantly lower in the PLT group (2.28 £ 0.26
mm) compared to the HT group (2.94 £ 0.41 mm; t=S5.200, P <
0.001), reflecting superior objective knee stability. A
statistically significant moderate positive correlation was
observed between anterior knee laxity and time to return to
daily activities and sports activity (r = 0.552, P = 0.002),
demonstrating that greater residual laxity was associated with
delayed functional recovery.

Donor-site morbidity, complications, and overall outcome

Donor-site morbidity was present in 09/26 (34.6%) of the HT
group versus 3/24 (12.5%) of the PLT group (2 =3.35,P =
0.067; approaching significance). Post-operative infection
occurred in two patients in the HT group and one patient in the
PLT group. Two graft failures were recorded in the HT group.
Overall functional outcome was excellent in 34 patients
(68.0%), with 21 excellent outcomes in the PLT group versus
13inthe HT groupx2 =5.808,P =0.055; (Table 4).

The mean pre-operative and post-operative American
Orthopaedic Foot and Ankle Society (AOFAS) score of the

Table 4: Overall functional outcome by graft type

Peroneus longus

1 o
Outcome  Hamstringn (%) n (%)
Excellent 13 (50.0) 21 (85.7)
Good 11(43.8) 3(14.3)
Fair 2(6.3) 0 (0.0)

7/=5.808, df=2, P=0.055 (clinically favorable trend
toward PLT). PLT: Peroneus longus tendon
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Table 5: Association between donor-site
morbidity and graft type

Donor site Peroneus
morbidity Hamstring T Total
Absent 17 21 38
Present 9 3 12

Total 26 24 50

peroneus longus donor ankle was comparable, with only a
minimal reduction after surgery. Pre-operative and post-
operative AOFAS scores indicate that harvesting PLT did not
adverselyaffect ankle function.

Discussion

This prospective comparative study demonstrated that the PLT
autograft confers several significant advantages over the
conventional HT autograft in single-bundle arthroscopic ACL
reconstruction. The two groups were well-matched for baseline
demographic and injury characteristics, strengthening the
attribution of observed differences to graft type rather than
confounding variables.

The most clinically impactful finding was the significantly
larger graft diameter achieved in the PLT group (8.39 + 0.23
mm) compared to the HT group (7.65 £ 0.34 mm). This is
consistent with published literature: Jain et al. reported a mean
PLT graft diameter of 8.8 + 0.8 mm versus 8.1 + 0.9 mm for HT
[11]. Lubis et al. demonstrated that when the hamstring graft
diameter was inadequate (6.5 mm), anterior half PLT
augmentation increased it to 9.12 mm [12]. Given that grafts
below 8 mm are associated with significantly higher revision
rates — particularly in young athletes — the consistently larger
PLT graft diameter has direct implications for graft longevity
[13,14].

Operative duration was significantly shorter in the PLT group
(74.85 vs. 89.20 min), consistent with findings by Singh et al.
[15] and Dwidmuthe et al. [ 16]. This reflects the technical ease

Table 7: Association between post-operative graft

failure and graft type
Post-operative H Peroneus Total
graft failure longus
Absent 24 24 48
Present 2 0 2
Total 26 24 50

Table 6: Association between post-operative
infection and graft type

PO g "o T
Absent 24 23 47
Present 2 1 3

Total 26 24 50

of PLT harvesting, which involves a single-incision approach
over the posterolateral fibula without the need for extensive
tendon stripping.

Functional outcomes at 24 months favored PLT, which was
associated with better Lysholm (96.50 vs. 90.15) and IKDC
(95.80 vs. 89.10) scores similar to the findings reported by
Gunadham and Woratanarat [17]. This differs from several
larger series by Hassan et al. [ 18] and Park et al. meta-analysis,
[19] which found equivalent scores, but is concordant with
Sakti et al, [20] who reported superior 6-month Lysholm
scores in PLT patients. The better early range of motion
(128.55° vs. 124.54° at 3 months) and earlier return to daily
activities (9.07 vs. 10.94 weeks) and earlier return to sports
activity (193.1 vs. 229.6. days) observed in PLT recipients may
reflect hamstring function preservation, avoiding the flexion
strength deficitinherent to HT harvesting [21].

Objective knee stability at 12 months, assessed by KT 1000
Arthrometer, was better in the PLT group with significantly
lower anterior knee laxity (2.28 vs. 2.94 mm). This
biomechanical advantage is supported by Rhatomy et al., who
demonstrated lower displacement values (2.06 vs. 2.44 mm)
and greater stiffnessin PLT compared to HT [22].

Regarding donor-site morbidity, the trend toward lower
morbidity in PLT patients (12.5% vs. 34.6%; P = 0.067) is
clinically important. The absence of significant change in the
AOFAS score suggests preservation of ankle function following
PLT harvest. Multiple studies confirm negligible ankle
dysfunction after PLT harvest, with AOFAS and FADI scores

Table 8: Comparison of pre-operative and post-
operative AOFAS scores in the peroneus longus
donor ankle

AOFAS score Mean+SD

Pre-operative 98.3£1.5

Post-operative 97.9+1.8
P=0.0.317(not significant). AOFAS: American

Orthopaedic Foot and Ankle Society
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within normal limits, attributed to compensatory peroneus
brevis activity [ 11, 12, 18,23 ]. Importantly, no ankle instability
or eversion weakness was documented in the PLT group of this
study, corroborating these findings.

Overall functional outcomes were excellent in 85.7% of PLT
patients compared with 50% of HT patients which is
comparable to the clinical outcomes reported by Gandhi et al.
[24]. Although this difference did not reach statistical
significance (x2 = 5.808, P = 0.055), a favorable clinical trend
was observed in the PLT group.

This study has several limitations. First, the relatively small
sample size and single-center design may limit the
generalizability of the findings. Second, although the 24-month
follow-up demonstrated favorable clinical outcomes, longer
follow-up is required to assess graft longevity, osteoarthritis
progression, and revision rates. Third, graft incorporation and
ligamentization were evaluated clinically, as routine MRI or
second-look arthroscopy was not performed. Fourth, an
objective isokinetic assessment of quadriceps and hamstring
strength was not performed, although validated functional
scores, KT-1000 measurements, and return-to-activity
outcomes were assessed. Fifth, associated meniscal and
chondral injuries were not analyzed separately and may have
influenced post-operative outcomes. Sixth, although all
patients followed a standardized rehabilitation protocol,
individual compliance was not objectively monitored.
Although operative time was shorter in the PLT group, no
formal cost-effectiveness analysis was performed. Pre-injury
activity level was not assessed using validated activity scales

such as the Tegner Activity Scale. Finally, only HT and PLT
autografts were compared, and future multicenter randomized
studies with larger sample sizes are needed to validate these

findings.

Conclusion

This prospective comparative study demonstrates that PLT
autograft is a safe, reliable, and functionally advantageous
alternative to HT autograft for single-bundle arthroscopic ACL
reconstruction. PLT grafts offer significantly shorter operative
time, larger and more predictable graft diameter, higher
functional scores, better early range of motion, earlier return to
daily activities, earlier return to sports activity and improved
knee stability at 12 months. Donor-site morbidity was lower
with PLT harvesting, with no compromise in ankle function.
PLT autograft appears to be a reliable alternative as a primary
graft option, particularly in patients where adequate graft
diameter, preservation of knee-flexor strength, and rapid
functional recoveryare clinical priorities.

Clinical Message

The PLT autograft was associated with larger graft diameter, shorter
operative time, favorable functional outcomes, and better knee
stability compared to the hamstring tendon autograft in ACL
reconstruction, with minimal donor-site morbidity. PLT is a reliable
alternative autograft with favorable functional outcomes, especially
in patients with small hamstring tendons or those requiring
preservation of knee flexor strength
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