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ABSTRACT
Background: Improving knee stability and function is known to be
possible with anterior cruciate ligament (ACL) reconstruction. The aim
of this study is functionally effective anterior cruciate ligament
Email: reconstruction either by peroneus longus autograft or hamstring tendon
abdelrahmangh000@gmail.com | autograft. Methods: The study was conducted in Orthopedics
department, Zagazig University Hospitals, Zagazig, Egypt. 18 Patients
were included in our study divided into two groups; Group A (9): had
ACL reconstruction by peroneus longus graft. Group B (9): had ACL
reconstruction by hamstring graft.
Results: There is significant improvement in Modified Cincinnati knee
rating system, Lysholm and IKDC score Six months Postoperative in
both groups. There are no significant changes in Foot and ankle disability
index and Ankle hindfoot score in both groups.
Conclusions: Peroneus longus tendon autograft is an appropriate non-
knee substitute graft option for ACL repair patients, since it offers a
similar outcome to hamstring tendon graft ACL surgery.
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INTRODUCTION

nterior cruciate ligament (ACL) tears are
Athe most common type of ligamentous

injury to the knee. The stability of the knee
joint depends on the ACL, hence injury to it can
lead to degenerative changes and subsequent
meniscal problems. One of the two cruciate
ligaments that helps to stabilize the knee joint is the
ACL [1]. ACL is one of the most often injured knee
joint structures; the primary ACL case incidence in
the general population ranges from 1.5% to 1.7%
per year. [2].

ACL restoration is currently the gold
standard for restoring knee stability and reducing
the chance of subsequent meniscal tears and
clinical osteoarthritis [3]. It has been demonstrated
that ACL reconstruction, utilising a variety of graft
types, including autografts or allografts, improves
knee stability and function [4]. The choice of graft
is the most crucial aspect of the surgical strategy.
The optimal knee stability is provided by the
appropriate graft, which also lowers the chance of
rupture or re-injury [5]. Anterior cruciate ligament
reconstruction (ACLR) is the most common
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; peroneus Longus graft

method for using graft material to repair a torn
ACL. Since arthroscopy is employed to help, this
procedure requires little to no invasiveness [6].

Autografts derived from a range of
compatible muscles can preserve the strength and
resistance of the original ACL structure.
Meanwhile, opinions differ over the optimal graft
to repair an injured ACL [6].

A hamstring autograft (HT) can be easily
harvested at the donor site with minimal morbidity,
and its strength is comparable to that of the native
ACL. Additionally, HT graft may cause a
noticeable loss of strength in the original location
of the HT muscle [7]. The gracilis and
semitendinosus tendons of the patient are used to
create autogenous hamstring transplants. They are
commonly used in surgeries involving ACL
restoration. There are several ways to fix hamstring
grafts to the femur: cortical buttons, cross-pins, and
interference  screws. The advantages and
disadvantages of these methods in terms of
biomechanical performance vary [8].

Given the myriad of challenges associated
with the knee joint associated with the previously
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discussed muscle transplant, the peroneus longus
tendon (PLT) graft has emerged as the method of
choice. Furthermore, the advantage of PLT graft is
that it prevents further damage to the knee and its
surrounding tissues [6]. PLT shows promise as an
autograft material for ACL restoration. Harvesting
autografts is quick and easy because of its adequate
thickness, and the fact that it doesn't interfere with
the dynamic knee joint stabilisers lowers the
possibility of harvesting issues [9].

Several previous case series indicated using
the peroneus longus tendon as the primary option
for an autograft in ACL restoration, with excellent
clinical outcome and little donor site morbidity,
however some investigations differed due to donor
site morbidity [10-12].

The use of peroneus longus autograft in
primary ACL reconstruction is a safe procedure
with an excellent outcome. Peroneus longus tendon
autograft can be recommended as an alternative
graft in single-bundle ACL reconstruction.

Therefore, this study aimed to evaluate the
anterior cruciate ligament reconstruction either by
peroneus longus autograft or hamstring tendon
autograft.

METHODS
The study was conducted in Orthopedics
department, Zagazig University = Hospitals,
Zagazig, Egypt. Inclusion criteria encompassed
individuals of both genders aged between 18 and
45 years, with a traumatic ACL rupture and no
concurrent ligament repair.

Exclusion criteria involved patients with any
pathological condition affecting the lower
extremities, fractures surrounding the knee,
chondral damage, or related ligament injuries, who
were not included in the study.

Operative techniques; 18 Patients were included
in our study divided into two groups; group A (9):
had ACL reconstruction by peroneus longus graft
and group B9) ): had ACL reconstruction by
hamstring graft.

A routine preoperative clinical evaluation was done
noting soft tissue and distal neurovascular status.
lachman test and anterior drawal test done. Tegner
Lysholm knee scoring scale and modified
Cincinnati knee rating system were used for
preoperative scoring for two groups. Foot and
Ankle Disability Index (FADI) score and
International Knee Documentation Committee
(IKDC) score.

Magnetic resonance imaging, Routine laboratory
investigations including complete blood count,
liver and renal function tests, bleeding profile, and
blood glucose.

Operative details included diagnostic arthroscopic
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evaluation to confirm ACL tear and assess articular
chondral abnormalities and meniscal diseases.
Peroneus longus tendon graft; tenodesis for the
peroneus longus and peroneus brevis tendons was
performed, and the peroneus longus tendon was
stripped proximally with a tendon stripper to at
least 5 cm from the fibular head in order to prevent
peroneal nerve injury. This allowed for the
harvesting of the peroneus longus tendon graft. The
longitudinal skin incision was made at 2 to 3 cm (2
finger-breadths) above and 1 cm (1 finger-breadth)
behind the lateral malleolus. To get the right graft
size, a conventional technique for graft preparation
were followed (Figure 1).
Hamstring tendon graft; a 3-cm incision made one
fingerbreadth medial and two fingerbreadths distal
to the tibial tubercle directly above the pes
anserinus tendons is used to harvest the
semitendinosus and gracilis tendons (Figure 2).
Postoperative evaluation and follow up; six months
after the procedure, the postoperative evaluation
was carried out to allow the patient sufficient time
to recover from their ACL injury, finish the
rehabilitation programme, and resume athletic
activities. We fill out the Tegner Lysholm knee
scoring scale, the modified Cincinnati knee rating
system, the Ankle hindfoot score, the IKDC score,
and the Ankle Disability Index score for two
groups.
Statistical analysis
Software from SPSS was used to analyse the data
(USA). The parametric data are represented by the
mean, standard deviation, or percentage.
RESULTS

We conducted an intervention at
Orthopedics department, Zagazig University
Hospitals, Zagazig, Egypt on 18 cases: Group A (9
): undergoing ACL reconstruction by peroneus
longus graft and Group B 9 ) ): undergoing ACL
reconstruction by hamstring graft.We found that
the mean age in group A was 29.80 ,group B was
27.60 . BMI mean in group A was found 26.6 but
for group B it was 27.9. There is no significant
difference between the two groups regarding
demographic data (Table 1).

There is no significant difference between
the two groups regarding injury characteristics
(Table 2). There is no significant difference
between the two groups regarding Foot and ankle
disability index, Modified Cincinnati knee rating
system, IKDC score, Ankle hindfoot score and
Lysholm score six months Postoperative (Table 3).

There is no significant difference between
the two groups regarding Anterior drawer test pre
and post-operative (Table 4).
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Table (1): Demographic data among the studied patients

Group A N=9 Group B P value
Peroneus longus N=9
graft Hamstring graft.
Age 29.80£7.5 27.60 8.1 0.646
Mean £+ SD
Gender 8(88.8%) 7(77.7%) 0.830
Male 1(11.2%) 2(22.3%)
Female
BMI (kg/cm2) 26.6 3.2 279+1.9 0.795
Mean £ SD

Table (2): Injury characteristics among the studied patient

Variables Group A Group B P value
N=9 N=9
Peroneus longus Hamstring graft
graft
Duration from injury 15.10+6.23 14.70 + 6.68 0.891
to intervention (in
months)
Mean + SD
Mechanism of injury 7(77.8%) 6(66.7%) 0.794
Sports injury 2(22.2%) 3(33.3%)
Traffic accident
Side 4(44%) 3(33.3%) 0.681
Left 5(55.6%) 6(66.7%)
Right

Table (3): The functional outcome of patients comparison between group A and group B.

Variables Group A Group B (n=9) P value
(n=9) Hamstring graft.
Peroneus
longus graft
Foot and ankle disability index
Six months Postoperative 99+0.34 99.70+0.44 0.852
Mean + SD
Modified Cincinnati knee rating
system Six months Postoperative 89+7.1 85+6.9 0.910
Mean + SD
Lysholm score Six months 95+6.2 94+10.5 0.670
Postoperative
Mean + SD
IKDC score Six months
Postoperative 92.549.8 93.446.2 0.794
Mean + SD
Ankle hindfoot score Six months
Postoperative 99.75 + 0.44 99.72 + 0.34 0.871
Mean + SD
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Table (4): Comparison of Anterior drawer test between the two groups

Variables Group A (n=9) Group B (n=9) P value
Peroneus longus graft | Hamstring graft.
Pre-op
Grade 0 0 0.00 0 0.00 0.437
Grade 1 0 0.00 0 0.00
Grade 2 1 11.1% 2 22.2%
Grade 3 8 88.9% 7 89.8%
Six months
Grade 0 7 89.8% 6 66.7% 0.631
Grade 1 2 22.2% 3 33.3%
Grade 2 0 0.00 0 0.00
Grade 3 0 0.00 0 0.00

Figure (1): Hamstring graft harvesting among the studied patients.
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DISCUSSION

With an estimated 200,000 injuries in the US
each year, anterior cruciate ligament (ACL)
injuries are among the most common knee
ailments. The current gold standard for regaining
knee stability and lowering the likelihood of
symptomatic osteoarthritis and secondary meniscal
tears is ACL reconstruction, which calls for either
an artificial [13].

Around the world, the most common graft
option for ACL restoration is hamstring tendon
(HT) autograft. There is currently no
internationally recognised gold standard for graft
selection for use in ACL restoration, however other
autografts include bone-patellar tendon-bone and
quadriceps tendon [14]. ACL restoration has
recently looked into using the peroneus longus
tendon (PLT) autograft, which is taken just
proximal and posterior to the lateral ankle, as an
alternative autograft [15].

Nowadays, all commonly used autografts are
taken from the knee, which has a number of
possible drawbacks. These include the possibility
of knee laxity or quadriceps-hamstring imbalance
following the harvest, as well as the possibility that
the HT autograft won't be enough to make a viable
graft in cases of multiple ligament injuries [16].

Allograft and artificial graft options are
unavailable in several nations. The PLT autograft
may provide an extra workable option in certain
circumstances. The Turkish group initially reported
the use of PLT autografts in ACL restoration [17].
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Figﬁre (2): Peroneus longus graft harvesting among the studied patients. N

When selecting the type of graft and
reconstruction procedure, the graft's strength and
stiffness are crucial factors to take into account. It
is commonly acknowledged that an enduring
alternative for ACL restoration is a four-strand
hamstring tendon autograft [ 18]. The unpredictable
diameter and length measurements, however, are a
drawback. The patient's condition is connected to
the size of the hamstring tendon graft [19].

The aim of this study was to evaluate
functionally effective anterior cruciate ligament
reconstruction either by peroneus longus autograft
or hamstring tendon autograft.

In the current study we found that 18 cases:
Group A (9): undergoing ACL reconstruction by
peroneus longus graft and Group B (9): undergoing
ACL reconstruction by hamstring graft. We found
that the mean age in group A was 29.80, group B
was 27.60. BMI mean in group A was found 26.6
but for group B it was 27.9. We revealed that the
mean duration from injury to intervention in
patients of group A was 15 and 14.70 for group B.
There was no significant difference between the
two groups regarding demographic data. In
agreement with our results, Murley et al. [20]
showed that the peroneus group consisted of 11
females and 28 males. The average features of the
patients were as follows: height of 169.13 + 8.81,
body weight of 71.23 £ 14.17, age 0of 25.10 £9.16,
and BMI of 20.96 + 3.44. 8.56 + 0.82 was the
measured intraoperative peroneus longus diameter.
A significant association (p < 0.05) was found
using Spearman's correlation analysis between the
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intraoperative peroneus longus diameter and the
patient's height, body weight, and BMI.

These results were compatible with Xu et al.
[21] revealed that following their ACLR
procedure, 130 patients (range 24—31 months) with
hamstring tendon (n = 65) and peroneus longus
tendon (n = 65) underwent at least two years of
follow-up. Between the two groups, there were no
appreciable variations in injury or demographic
data (P>0.05).

On the other hand, Parkinson et al. [22]
stated that 156 patients were involved in this
investigation. 38 women and 118 males were
present. The average BMI was 25.0 (16.7-34.6),
the average weight was 76 kg (54-110 kg), the
average height was 174.1 cm (152.0-192.0 cm),
and the average age was 29.5 years (14-51 years).
Age, height, BMI, and weight were all statistically
significant differences between the two groups.
When the samples were divided by gender, the
mean PLT graft diameters were 8.5 and 7.8mm and
the mean graft lengths were 8.6 and 8.2 cm for men
and women, respectively.

In the present study we found that there is no
significant difference between the two groups
regarding injury characteristics, (Duration from
injury to intervention (in months), Mechanism of
injury, Side, Associated injuries). This was in
accordance with, Xie et al. [23] who showed that
Under KT-1000 with 89 N anterior force, no
significant side-to-side changes (>2 mm) were
detected in any of the instances between the
abnormal and normal knees. The KT-1000
measured an average anterior translation of 1.28
mm. Also, Crawford et al. [24] reported that, it has
never been documented before that the graft
diameter was related to the length of the damage. A
thinner PLT graft was more common in patients
who had experienced an ACL rupture longer than
three months ago (P=.012). This finding could be
explained by the skeletal muscle's disuse atrophy
following ACL damage.

Moreover, Nazem et al. [25] illustrated that
48 patients, 19 (39.58%) suffered injuries from car
accidents, 17 (35.41%) from sports-related
injuries, 7 (14.5%) from assaults, and 5 (10.41%)
from domestic accidents. Caplan et al. [26] stated
that Sports were the mechanism of injury for 19
patients, traffic accidents for 7, and other reasons
for 5. Intraoperative measurements and
documentation of the peroneus longus tendon
graft's diameter revealed a mean diameter of 8.74
+ 0.56 mm (range, 8.00—10.00 mm). Six months
following surgery, no patient's Lachman test results
showed any translation.
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Angthong et al. [12] reported that The study
group has an average age of 354 years; the
youngest member is 18 years old, and the oldest is
51 years old. Male patients make up 63.3% of the
total, 19 more than female patients, who make up
36.7% with 11 people. Sports injuries account for
40% of cases, everyday activities accidents account
for another 40%, and traffic accidents account for
20% of cases.

In the current study we found that there is no
significant difference between the two groups
regarding Graft diameter and Thigh muscle
circumference either Preoperative or postoperative.
On the other hand, Cristiani et al. [27] showed that
The comparison of the diameter of the 4-strand
PLT and 4-strand HT revealed a mean diameter of
8.84+0.7 mm for PLT (Peroneus longus tendon) and
8.2+0.8 mm for HT.

Shi et al. [28] noted that Two-strand
peroneus longus tendon mean diameter was 8.71 +
0.4 (range 8-9 mm), whereas four-strand hamstring
tendon autograft mean diameter was 7.65 + 0.6
(range 6.5-8.5 mm), with a significant difference
(P<0.001) between the two groups. In the second
group, some patients underwent a five-strand
hamstring autograft, with an autograft diameter of
7 mm.

Biau et al. [29] reported that Four-strand
hamstring tendon grafts had a diameter of less than
7.0 mm. The length was 9.3 cm (range, 9.0 to 10.0
cm), and the average diameter was 6.2 mm (6.0 to
6.5 mm). Because of this, the hamstring tendon
grafts in these patients were deemed unqualified,
and we obtained extra half-PLT grafts for
augmentation. These six-strand grafts had an
average diameter of 9.6 mm, with a range of 9.5 to
10.0 mm.

In the current study we found that there is no
significant difference between the two groups
regarding Lysholm score, Modified Cincinnati
knee rating system, IKDC score, Foot and ankle
disability index and Ankle hindfoot score six
months Postoperative evaluation. These results
were compatible with Magnussen et al. [30] who
revealed following ACLR surgery, the majority of
patients in each group had acceptable functional
results (P<0.001); nevertheless, there were no
discernible changes in functional scores between
the two groups. Cao et al. [31] reported that with
83.96% of patients demonstrating good to excellent
results by Lysholm score and 75.82% of cases
exhibiting normal or nearly normal IKDC
subjective score, the functional outcomes
employing PLT (Peroneus longus tendon) autograft
were favourable.
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Also, Rahr-Wagner et al. [32] stated that The
study group's average Lysholm score following
surgery is 95.13 + 3.98 (highest score is 99,
smallest is 80), with a statistically significant
difference from the Lysholm score prior to surgery,
which is 59 (highest score is 69, smallest is 56).

In the current study we found that There is
significant improvement in Modified Cincinnati
knee rating system, Lysholm and IKDC score Six
months Postoperative in both groups. There are no
significant changes in Foot and ankle disability
index and Ankle hindfoot score in both groups. In
agreement with our results, Angthong et al. [12]
reported that PLT group had a notably elevated
mean Lysholm score (p=0.02) and IKDC
subjective score (p=0.03). The weighted mean PLT
autograft diameter in 7 trials involving 361 patients
was 8.42 mm, which is consistently larger than 4-
strand HT. Bi et al. [33] stated that PLT harvesting
doesn't seem to have any clinically noticeable
effects on ankle and foot function. Following PLT
harvest, there was no difference in the Foot and
Ankle Disability Index (FADI) and a minor drop in
the American Orthopaedic Foot and Ankle Society
(AOFAS) (0.31, 95% CI 0.07-0.54) when
compared to pre-operation data.

In the present study we found that There is
no significant difference between the two groups
regarding Anterior drawer test pre and
postoperative. There is a significant difference
between pre and postoperative Anterior drawer test
in both groups. Cao et al. [31] showed that The
anterior drawer test findings obtained after the
procedure were used to assess the knee's stability.
The proportion of negative results was 96.7%, level
1 was 3.3%, and level 2 was no longer present. It
was 96.7 positive compared to the Lachman before
surgery.

So, the present study demonstrated that
peroneus longus tendon autograft might be
considered a safe and practical autograft source for
arthroscopic anterior cruciate ligament
reconstruction with respect to its strength, larger
graft diameter, satisfactory ankle function, and
prevention of potential complications of hamstring
autograft obtained from the knee region.

Our study has some limitations. Because the
follow-up period was relatively short, we could not
evaluate the long-term clinical efficacy or long-
term complications. Due to the small sample size,
the results might not be generalizable to a larger
population.

The clinical relevance of our study is that the
peroneus longus as an alternative graft in ACLR
can be recommended because it shows good
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functional results compared to the hamstring
tendon with less donor site morbidity.

CONCLUSIONS
The Modified Cincinnati knee rating system,
Lysholm, and IKDC subjective scores show
postoperative improvement for both hamstring and
peroneus longus autografts. Moreover, the FADI
score did not significantly change after surgery.
These results suggest that PLT autograft is a good
alternative non-knee graft option for patients
having ACL restoration. No decline in muscle
strength was seen during eversion and first ray
plantarflexion of the ankle joint in patients
undergoing ACL restoration using a peroneus
longus graft autograft.
Based on our findings, we recommend for
further studies on large geographical scale and on
larger sample size to emphasize our conclusion.
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