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ABSTRACT

Background: Anterior cruciate ligament (ACL) is a common ligamentous injury of knee joint. Graft selection for ACL
is a controversial subject. Despite of clinical outcomes with Patellar tendon bone graft (PTB), donor site morbidity and
patellar fractures are of great concern with this technique. Peroneus Longus tendon is an alternative technique with
promising results. It has greater tensile strength as compared to Patellar tendon (PTB) and quadriceps tendon graft and
has a potential with minimal or no donor site morbidity.

Methods: This prospective observational study was carried out at Department of Orthopedic Surgery Jinnah Hospital,
Lahore from Aug 2024 to Dec 2025. A total number of 24 patients with age between 20-60 years having isolated ACL tear
were enrolled in the study after clinical and MRI evaluation. All patients underwent ACL reconstruction with double bundle
Peroneus Longus tendon graft. We assessed the knee function preoperatively & postoperatively with Tegner-Lysholm and
International Knee Documentation Committee (IKDC Score) score. Similarly, ankle joint functional status was assessed
with American Orthopedic Foot and Ankle society score (AOFAS) and foot and ankle disability index (FADI) Score
preoperatively and postoperatively after 03 months,06 months and at the end of final follow up of one year after the surgery.
Results: There was a significant difference between preoperative and post-operative IKDC and Tegner-Lysholm score
after ACL reconstruction with Peroneus Longus tendon graft. There was also no donor site morbidity and AOFAS Score
and FADI Score were almost equal at the ankle joint preoperatively and postoperatively.

Conclusion: Peroneus Longus tendon is most advantageous for ACL reconstruction in terms of graft harvesting
technique, large graft diameter, adequate graft length and lower rate of complication at the donor site. Moreover, ankle
function is not deteriorated if proper graft harvesting technique is used. It has a greater tensile strength with minimal or
no donor site morbidity.
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INTRODUCTION
Orthopedic conditions especially Anterior cruciate
ligament (ACL) is the most common knee joint

ligamentous injury that can significantly impact on
individual quality of life and physical functionality.® It is
commonly seen in basketball, hand ball, football, Cricket
and in soccer players.? However, the ACL rupture can
also occur during work and road traffic accidents. Most
commonly involved mechanism is sudden cutting
maneuver during athletic activities after jumping and
deceleration followed by cutting maneuver of ACL with
valgus collapse of the Knee. This happens during
terminal knee extension with valgus collapse and
external rotation of knee joint. At the time of injury there
is a sudden POP followed by swelling of Knee joint
within an hour. ACL is essential to maintain the normal
kinematics of the knee joint and is a primary restraint to
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anterior translation of Tibia.? It also stabilizes the knee
in Valgus and varus secondarily in extension of the knee
joint. Moreover, it limits the coupled internal rotation
which can be examined by Pivot shift test and anterior
drawer test with internal and external rotation of knee
joint. The anteromedial portion is tight in flexion while
posterolateral portion provides resistance during
extension. Its spatial orientation is affected by its
viscoelastic and tensile properties.*

Epidemiologically athletes whose knees have significant
inter condylar notch stenosis and if the inter condylar
notch width index was one standard deviation below the
mean, they have more chances of ACL rupture. In
addition to intrinsic factors joint laxity, limb alignment,
hormonal influences, ligament size, the extrinsic factors
like muscle strength, shoe surface interface, body
movements and performance levels are also important
factors for injury to ACL. An increase in anterior Tibial
slope is another factor for ACL tear.

The exact incidence is unknown. In United States, it is
100,000-200,000 ACL ruptures per year. 50% of knee
injuries are globally associated with ACL rupture, out of
which 50% of ACL tears occur concurrently with
meniscal rupture in acute presentation while 80% of
meniscal rupture occur in chronic ACL deficient knee if
left untreated. At the time of injury there is a sudden pop
followed by swelling at the knee joint.5

ACL is an Intra capsular, extra synovial ligament being
composed of multiple collagen fibers. It connects the
femur with tibia by a fibro cartilaginous Bone —Tendon
interface. It originates from the medial surface of lateral
condyle of Femur in a semicircular or circular fashion
and it is inserted on the inter condylar ridge on the Tibial
Spine in an oval or Triangular fashion. Injuries to ACL
are classified as Grade 1, 2 and 3 injuries while in
adolescents there is avulsion of ACL from its Tibial
attachment, resulting in instability of knee joint if not
managed properly.8

If ACL injury is left untreated, it would end up on
osteoarthritis of knee joint especially in the presence of
multi ligamentous, articular cartilage and meniscus
injuries. It is as high as 80% in different studies.’

A lot of treatment options are available to treat ACL tear
varying from surgical to non- surgical management.®
Surgical treatment varies from ACL repair to
reconstruction. When primary repair is done, it can either
be performed with sutures and screw or with
augmentation.® Goals of surgical treatment is to obtain
stability with minimal invasive techniques and to allow
the patient to regain the preoperative level of physical
activity.10

ACL reconstruction is an excellent and reliable surgical
procedure used to reconstruct the torn ACL. It can be
done with extra articular procedures using iliotibial band
tenodesis but these are associated with high failure rate.!!
Intra-articular  arthroscopic  reconstruction  has
dramatically improved the results compared with open
ACL reconstruction. Reconstruction is performed when
inflammation of knee has resolved usually 03 weeks
after the injury. Different graft options are available each
having its own advantages and disadvantages. These are

Quadriceps, peroneus Longus, patellar tendon graft and
Semitendinosus with Gracilis tendon grafts.*?
Allografts are also options for low demand athletes.
These are processed and sterilized.*®* However, failure
rate is high if allograft is used for ACL reconstruction.’4
It can be used in multi ligamentous injuries and in
patients with ACL revision surgery.®

METHODS

After permission from Institutional Review Board, a
total number of 24 patients with ACL tear on MRI and
clinical examination basis were included in the study.
The sample size was selected on non-probability
sampling technique. After written consent and fitness for
surgery, each patient was given spinal anesthesia. All
patients were examined for anterior draw test and Pivot
shift test under anesthesia before taking the Peroneus
Longus tendon graft.

After a longitudinal incision in the posterolateral aspect
of distal Fibula was given, Peroneus Longus tenodesis
was done with Peroneus Brevis Tendon. A whip stitch
was applied to Peroneus Longus tendon and it was
passed through the stripper. While pushing the stripper
proximally, a gentle traction was maintained on the
Peroneus Longus with whip stitch. It was continued till
the tendon of peroneus Longus was freed and during this
process, care was taken to avoid damage to superior
peroneal retinaculum. Each graft was fixed with Endo
button on the Femur side while it was fixed with bio
absorbable screw on the Tibial side. After reconstruction,
each patient was assessed immediately with anterior
draw test. After surgery, Quadriceps and Knee range of
motion exercises for knee joint and ankle foot pump
exercises were started. Each patient underwent X-rays of
Knee joint to see the position of Endo button and bio
absorbable screw.

Follow up: Each patient was followed after 03 weeks, at
06 weeks, after 03 months and then at interval of 03
months for one year. At each follow up, knee function
was assessed with Tegner- Lysholm score and
International Knee Documentation Committee (IKDC).
Likewise graft donor site morbidity was assessed with
AOFAS Score and FADI Score.

RESULTS

our study included 24 patients, out of which 14 were
males while remaining 10 were females. Right knee was
involved in 16 patients while left knee in 08 patients.
Mode of injury in 18 patients was road traffic accident
while in remaining 06 patients, it was sports injury. Ten
patients were operated 03 weeks after the injury while
the remaining 14 patients were operated 3-6 months after
the injury.

For all patients we used Peroneus Longus tendon graft.
It was 8.3+-0.2mm in diameter and length of tendon graft
wasl14+-3.2mm. Anterior draw test was positive in 23
patients and was negative in one patient preoperatively.
It was normal in 22 patients while 02 patients had grade
1 laxity post operatively at the final follow up. Similarly
Pivot shift test was positive in 20 patients and was
negative in remaining 04 patients preoperatively while it
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was negative in all the patients post operatively after one
year of follow up. There was significant improvement in
Tegner-Lysholm Score after one year. It was87.15+-2,90
after 06 months while 96.22+-1.75 at the end of final
follow up after one year. Likewise, IKDC International
knee documentation committee score (IKDC) was
85.24+-3.80 at the end of 06 months and 96.55+-2.19
after one of surgery and AOFAS Score was 97+-4 and
FADI Score at final follow up was 92 to 96%.

The mean time to return to their job was 196+-28.62
days. The professional athletes returned to their sports
activities earlier than working class group (22.4 days
earlier).

Limitations of study: Our study included small number
of patients. This requires a bigger Cohort with long
follow up for conformation of our findings and its
application on larger group.

DISCUSSION

ACL Reconstruction with Peroneus Longus tendon
showed good to excellent functional outcomes of Knee
joint. The most common factor ACL reconstruction is
graft size and its diameter. A good functional outcome of
knee joint is expected if its diameter is more than 8mm
and length of more than 70mm. Peroneus Longus tendon
has got all these characteristics which make it as a
potential source ACL Reconstruction. Similarly, donor
site morbidity and knee hypotrophy was also minimal as
compared to Quadriceps, hamstring and tendo Achilles
tendon grafts.*®

Our study shows excellent Tegner-Lysholm (96.22+-
1.75) and IKDC (96.55+-2.19) of knee joint while
AOFAS and FADI Score was97.4 and 92%-96% at the
end of final follow up after one year of surgery.
Similarly, there was no hypotrophy of knee joint and
both knees were comparable at the end of final follow
up. The functional outcomes of donor site was also
comparable to the non-grafted side as shown by the
excellent AOFAS and FADI Score. It was probably that
distal Peroneus Longus tenodesis was done with
peroneus Brevis which maintains the effective eversion
of ankle after harvesting Peroneus Longus tendon graft.
A lot of studies are consistent with our study in term of
functional outcomes of knee joint and donor site
morbidity.4

In a study conducted by S.Rhatomy et al on 75 patients
who presented by ACL injury. All patients underwent
ACL Reconstruction with Peroneus Longus tendon graft.
All patients showed excellent IKDC and Tegner-
Lysholm scores after 2 years of follow up of surgery. It
was also advantageous graft diameter, thigh muscles
hypotrophy and excellent outcomes in terms of AOFAS
(98.93+-3.10) & FADI (99.78+-0.59) Scores.®

In a prospective study conducted by N. Islam on 18
patients who underwent ACL Reconstruction,using
Peroneus Longus Tendon graft. There was no significant
difference in Lachman & Pivot shift test (reduced from
100% to 5.6). Likewise functional outcomes were also
excellent with p less than 0.001.They came to the
conclusion that Peroneus Longus Tendon graft revealed

high load to failure with excellent biomechanical &
functional outcomes having little or no disability.’
Kusumastutia AH et al; also assessed the functional
outcomes of knee joint and donor site morbidity one year
after ACL reconstruction with Peroneus Longus graft. In
their patients Tegner-Lysholm and IKDC Score
was89.71+-8.35 and96,69+-3.36 after follow up of one
year after the surgery. The functional aspects of ankle
joint were assessed with AOFAS & FADI Score and it
was98.13+-1.11 & 99.80+-0.59 respectively after one
year after the surgery. According to their views Peroneus
Longus tendon harvested graft for ACL reconstruction is
an ideal graft with good functional outcomes with
minimal donor site morbidity.8

In a systematic review and meta-analysis for 10 years
from 2012 to 2022 through PUBMED, AH Khater et al;
came to the conclusion that Peroneus Longus tendon
auto graft has promising and excellent functional and
bio-mechanical outcomes. It is easy to harvest with
minimal or no donor site disability.*®

All these studies are consistent with our study in terms
of functional & bio-mechanical outcomes of knee joint
& in terms of donar site disability.°

CONCLUSION

Peroneus Longus tendon is most advantageous for ACL
reconstruction in terms of graft harvesting technique,
large graft diameter, adequate graft length and lower rate
of complication at the donor site. Moreover, ankle
function is not deteriorated if proper graft harvesting
technique is used. It has a greater tensile strength with
minimal or no donor site morbidity.
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