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Background  
Anterior cruciate ligament (ACL) injuries often require surgical intervention. The use of 
the peroneus longus tendon in ACL reconstruction has been reported to offer significant 
potential benefits, such as preserving the hamstring tendons. However, its effects on the 
ankle must be considered prior to surgery. 

Methods  
This was a cross-sectional study evaluating ankle morbidity using the American 
Orthopedic Foot and Ankle Society (AOFAS) score, plantarflexion and eversion strength, 
and Clarke’s angle on both extremities. Data were collected from patients who underwent 
ACL reconstruction using the peroneus longus tendon as an autograft. Statistical analysis 
was performed using the Mann-Whitney test with SPSS v.26. 

Results  
A total of 64 patients were included, with the mean AOFAS scores of 58.88 (donor side) 
and 70.12 (contralateral side). Mann-Whitney test results showed no significant 
difference in AOFAS scores between the two sides (p=0.085). The mean plantarflexion 
strength values were 62.23 (donor) and 66.77 (contralateral), with no significant 
difference (p=0.489). Additionally, the mean Clarke’s angle values were 59.10 (donor) and 
69.90 (contralateral), with no significant difference (p=0.099). 

Conclusion  
There was no statistically significant difference in ankle function in patients who used 
the peroneus longus tendon as an autograft in ACL reconstruction. 

INTRODUCTION 

The peroneus longus, also known as the fibularis longus, is a 
muscle located on the lateral aspect of the lower leg, specif
ically along the lateral side of the fibula. It plays a role in 
plantarflexion and eversion of the foot, both of which in
volve the ankle joint. The peroneus longus is known to have 
a higher maximum load strength compared to the ham
string muscles, which has led to increased use of the per
oneus longus as a graft donor in orthopaedic surgeries, in
cluding ACL tendon grafts. However, studies evaluating the 
impact of peroneus longus use on ankle function are still 
very limited.1 

The anterior cruciate ligament (ACL) is the most fre
quently injured ligament in the knee joint, often due to 
sports injuries or traffic accidents. Most ACL injuries re
quire surgical reconstruction, which involves using a donor 
graft to replace the damaged ligament.2,3 

There are several graft options available for ACL injury 
treatment, including autografts from the bone-patellar ten
don-bone (BPTB), hamstring tendon, and peroneus longus 
tendon. A study by Rhotamy et al. evaluating ACL recon
struction using the peroneus longus reported very good 
outcomes.1,4,5 However, another study by Angthong et al. 
reported that using the peroneus longus tendon in ACL re
construction could result in ankle instability.6 

Therefore, this study aims to evaluate ankle joint func
tion following the harvest of the peroneus longus tendon 
by assessing functional performance tests, ankle strength, 
AOFAS score, and Clarke’s angle, comparing them to the 
healthy contralateral limb. 
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METHODS 

STUDY DESIGN 

This was a retrospective cohort study aimed at evaluating 
ankle morbidity in patients who underwent peroneus 
longus tendon harvesting as an autograft for ACL recon
struction. 

POPULATION AND SAMPLE 

The study sample included all patients who underwent ACL 
reconstruction using the peroneus longus tendon autograft 
and presented from February 2023 onwards, meeting the 
inclusion and exclusion criteria. 

The inclusion criteria for this study were patients aged 
between 18 and 40 years who had undergone anterior cru
ciate ligament (ACL) reconstruction using the peroneus 
longus tendon autograft at least 12 months prior to the 
study. Additionally, eligible participants were those who 
provided informed consent, demonstrated willingness to 
participate, and were cooperative during the examination 
process. The exclusion criteria comprised individuals with 
a history of prior ankle injuries, those who had sustained 
multi-ligamentous injuries, and patients with systemic dis
eases such as diabetes mellitus. 

According to Xergia et al. (2013), the mean ACLR value 
for the control group was 0.26 (σ = 1.87), and for the inter
vention group was 0.29. From sample size calculations, 20.2 
samples were required per group; adding 10% for potential 
dropouts, a total of 22 samples per group was determined. 

RESEARCH VARIABLES 

Variables included age, sex, comorbidities (acute and 
chronic conditions that could worsen or relieve the primary 
disease), congenital abnormalities, and physical activity 
level (≥4 times per week for at least 30 minutes per session). 

The outcome variables assessed in this study included 
the American Orthopedic Foot and Ankle Society (AOFAS) 
score, ankle strength, and Clarke’s angle. The AOFAS score 
was categorized into three levels: Excellent (90–100), Good 
(80–90), and Fair (<80). Ankle strength was defined as the 
physical capacity of the muscles and tendons around the 
ankle joint to produce and sustain force during movement. 
Clarke’s angle was measured as the tangent angle formed 
by two lines: the first connecting the medial border of the 
first metatarsal head and the heel, and the second connect
ing the first metatarsal head to the apex of the medial lon
gitudinal arch. 

Clarke’s angle was further classified into five categories: 
Normal (42°–54°), Mild flatfoot (35°–41°), Moderate flat
foot (30°–34.9°), Severe flatfoot (<30°), and High-arched 
foot (>54°). 

DATA ANALYSIS 

Data were analyzed using SPSS version 26. Univariate 
analysis was followed by bivariate analysis to evaluate ankle 
morbidity outcomes such as AOFAS score, plantarflexion 

Table 1. Characteristics of included samples     

Variables n (%) 

Age (Mean ± SD) 27,28 ± 10,03 

Gender 

Male 45 (70,3) 

Female 19(29,7) 

Total 64 (100,0) 

strength, and eversion strength. Independent t-tests or 
Mann-Whitney tests were used for group comparisons. Ef
fect sizes were presented as percentages. A p-value <0.05 
with a 95% confidence interval was considered statistically 
significant. 

RESULTS 

The study included 64 patients divided into two groups and 
was conducted at RSUP Prof. Dr. I.G.N.G Ngoerah, Den
pasar. Demographic characteristics of patients are shown 
in Table 1. The mean age of the sample was 27.28 ± 10.03 
years. The male-to-female ratio was 2.37:1, with males be
ing the majority (70.3%). Normality tests were conducted 
using the Kolmogorov–Smirnov test due to the sample size 
exceeding 50 participants per group. According to the nor
mality test results, data for the AOFAS score, plantarflexion 
strength, eversion strength, and Clarke’s angle were not 
normally distributed (p < 0.05) (Table 2). Bivariate analysis 
results are shown in Table 3. 

In this study, the mean AOFAS score on the peroneus 
longus donor side was 58.88, and 70.12 on the contralateral 
side. Based on the Mann-Whitney test, no significant dif
ference was found in AOFAS scores. 

There was no significant difference in ankle function be
tween the donor and contralateral sides following ACL re
construction, with a p-value of 0.085 (p > 0.05). 

The mean plantarflexion strength was 14.58 on the 
donor side and 14.75 on the contralateral side. Based on the 
Mann-Whitney test, there was no significant difference in 
plantarflexion strength between the two sides after ACL re
construction (p = 0.49; p > 0.05). 

The mean eversion strength was 11.40 on the donor side 
and 11.02 on the contralateral side. An independent t-test 
showed no significant difference between the two ankles 
post-ACL reconstruction (p = 0.767; p > 0.05). 

The mean Clarke’s angle was 59.10 on the donor side 
and 69.90 on the contralateral side. The Mann-Whitney test 
revealed no significant difference between the donor and 
contralateral sides after ACL reconstruction (p = 0.099; p > 
0.05). 

DISCUSSION 

This study found no significant difference in ankle strength 
between the side without the peroneus longus tendon and 
the contralateral healthy ankle, measured using first ray 
plantarflexion and eversion strength 12 months after ACL 
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Table 2. Normality test with    Saphiro Wilk   

Variables n p-value Data Distribution 

AOFAS Score 128 <0,001 Non-parametric 

Plantar Flexion Strength 128 0,044 Non-parametric 

Eversion Strength 128 0,814 Parametric 

Clarke's Angle 128 0,004 Non-parametric 

Table 3. Inferential testing using the Mann-Whitney test on ankle morbidity outcomes between the donor side               
and the contralateral side after ACL reconstruction        

Variables Peroneus longus donor side Contralateral Side p-value 

AOFAS Score 58,88 70,12 0,085 

Plantar Flexion Strength 14,58 14,75 0,489 

Eversion Strength 11,40 11,02 0,767 

Clarke's Angle 59,10 69,90 0,099 

reconstruction. These findings are consistent with a study 
by Shao et al. (2020), which showed that average plan
tarflexion strength was 46 in the peroneus-donor ankle and 
45.2 in the contralateral ankle (p = 0.131). 

Similarly, Rhatomy et al. (2019) reported no significant 
difference in ankle strength when measured by first ray 
plantarflexion and eversion. Their study found a mean 
plantarflexion strength with p = 0.680 (p > 0.05) and mean 
eversion strength with p = 0.546 (p > 0.05). 

The peroneus longus tendon plays a key role in enhanc
ing first ray plantarflexion and eversion. It helps distribute 
pressure on the anterior foot and maintain stability in coor
dination with the peroneus brevis tendon. Hence, even af
ter harvesting the peroneus longus tendon for ACL recon
struction, the remaining peroneus brevis and other muscles 
may compensate for the loss, resulting in no significant re
duction in plantarflexion or eversion strength.5,7 

The primary function of the peroneus longus tendon is 
to support first ray plantarflexion and foot eversion. Con
cerns have been raised about diminished inversion-ever
sion control and plantarflexion strength following peroneus 
longus harvest. However, these concerns are not supported 
by a study by Shi et al., which found no differences in ankle 
strength or range of motion before and after surgery (p > 
0.05).5,8,9 

Previous studies have also shown that harvesting the 
peroneus longus tendon does not significantly affect ankle 
function, strength, or range of motion. Karanikas et al. re
ported no differences in isokinetic strength for first ray 
plantarflexion between the donor and contralateral ankles, 
suggesting that peroneus longus harvest does not signifi
cantly impact first ray plantarflexion strength.10-11 More
over, the tensile strength of the peroneus longus tendon 
is comparable to other commonly used grafts, such as the 
hamstring tendon. This suggests that the peroneus longus 
autograft can provide sufficient strength for ACL recon
struction.2,12 

These findings provide evidence of no significant differ
ence in first ray plantarflexion strength following peroneus 

longus tendon harvest. However, individual variations and 
other influencing factors may still affect outcomes. Further 
research is needed to better understand the underlying rea
sons for these findings. 

In contrast, Angthong et al. (2015), in a study involving 
24 patients who underwent ACL reconstruction using per
oneus longus autograft with endobutton fixation, reported 
significantly reduced eversion and inversion peak torque 
in the donor ankle at both 60°/s and 120°/s during isoki
netic testing at 7 months follow-up (p < 0.05). Based on 
these results, Angthong et al. did not recommend the per
oneus longus as the first-choice graft for ACL reconstruc
tion. However, it may still be considered when other grafts 
have been used or in complex multiligament knee recon
structions, such as in traumatic knee dislocations.9,12,13-14 

The comparable ankle strength observed in this study 
may be attributed to two main factors: compensatory ac
tivity of adjacent muscles and potential regeneration of the 
peroneus longus tendon. Muscle compensation has been 
documented in prior studies. The peroneus longus con
tributes only about 4% of total ankle plantarflexion 
strength, whereas the gastrocnemius-soleus complex con
tributes approximately 87%. Thus, even if the peroneus 
longus is harvested, ankle strength can be preserved. An
other factor is the potential regeneration of the tendon. 
Previous studies have shown that hamstring tendon re
generation can aid in restoring postoperative flexion 
strength.15 

This study also found no significant difference in ankle 
performance, as measured by the AOFAS score, between pa
tients who had their peroneus longus harvested and the 
contralateral healthy ankle 12 months after ACL recon
struction. These results align with findings by Shao et al., 
which reported only a 0.2-point difference in AOFAS scores 
between donor and contralateral ankles (p = 0.480).16 

In their study, the AOFAS score was 98.7 in the donor 
ankle and 98.5 in the contralateral side. Conversely, Trung 
et al. (2019) reported a significant postoperative improve
ment in AOFAS scores among 30 ACL-reconstructed pa
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tients. Similarly, a prospective cohort study by Rhatomy 
found no significant decrease in AOFAS scores post-ACL re
construction using peroneus longus grafts, with an average 
score of 98.93 (p < 0.05).12,17-18 

In contrast, Angthong et al. (2015) evaluated the biome
chanical and clinical outcomes of the donor ankle follow
ing peroneus longus harvest for ACL reconstruction. Their 
study reported a decrease in AOFAS score from a preopera
tive mean of 100.0 to 96.0 at six months postoperative. In 
an RCT by Vijay et al., AOFAS scores dropped from a preop
erative average of 100 to 96.43 one year after surgery. These 
studies suggest a potential clinical decline in donor ankle 
function post-harvest.19 

Regarding arch morphology, this study found no sig
nificant difference in Clarke’s angle between the peroneus 
longus-donor foot and the contralateral healthy foot 12 
months after ACL reconstruction. Clarke’s angle is com
monly used to assess the foot arch and identify conditions 
such as flatfoot or cavus foot. These findings are consistent 
with those of Shao et al., who found no difference in foot 
arch morphology between donor and contralateral sides in 
patients who underwent ACL reconstruction with peroneus 
longus graft (p > 0.05).9,15 

Nishino et al. conducted a CT-based study assessing foot 
arch parameters, including longitudinal arch height, trans
verse arch width, and longitudinal angle, and found no sta
tistically significant changes before and 30 months after 
full-thickness peroneus longus tendon harvest.19 

One concern regarding donor site morbidity is the po
tential for structural failure resulting in arch deformity. 
However, this study—along with those by Shao et al. and 
Nishino et al.—did not find any post-harvest structural ab
normalities in the foot arch. Thus, harvesting the peroneus 
longus tendon does not appear to impair static arch struc
ture, although it may weaken some dynamic stabilizers.13 

Interestingly, a study by Harshad et al. associated 
chronic ACL rupture with flatfoot based on podogram 
analysis in 23 patients. An RCT by Dalitan et al. assessed 
Clarke’s angle in 13 patients who underwent ACL recon
struction with peroneus longus autograft. The study re
ported moderate flatfoot at six months post-op, with 
Clarke’s angle measuring 39.67° in the group with distal 
stump suturing and 39.5° in the group without suturing.5,7,

13 

The peroneus longus tendon has a minimal role in sup
porting the foot arch. Other structures such as the abductor 
hallucis, posterior tibial tendon, and flexor hallucis longus 
play more significant roles in maintaining the arch. The 
peroneus brevis and abductor digiti minimi help support 
the lateral longitudinal arch, while the adductor hallucis 
and posterior tibial tendon are key to stabilizing the trans
verse arch. Therefore, the study by Kremoglu et al. con

cluded that peroneus longus tendon harvest does not affect 
foot stability.19 

LIMITATIONS 

This study had several limitations, including a relatively 
short follow-up period and the lack of analysis on the in
fluence of other variables, such as age and sex, on outcome 
differences. 

CONCLUSION 

There was no significant difference in ankle strength be
tween patients who had their peroneus longus tendon har
vested and their contralateral side 12 months after ACL re
construction, in terms of both plantarflexion and eversion 
strength. Similarly, ankle stability measured using the AO
FAS score showed no significant differences. Additionally, 
there was no significant difference in foot arch morphology, 
as measured by Clarke’s angle, between the donor and con
tralateral sides. 

Future studies should involve a larger sample size and 
longer observation periods. Moreover, comparative studies 
between peroneus longus tendon and other autograft op
tions may provide a more comprehensive understanding of 
functional outcomes following ACL reconstruction. 
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