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Abstract

Introduction - Anterior cruciate ligament (ACL) reconstruction improves knee stability
and function with many graft types, either autografts or allografts, which have already
been studied extensively. Material and methods- This prospective comparative study
was conducted on 100 patients undergoing arthroscopic ACL reconstruction at a tertiary
care center. Patients were randomly allocated into two groups: Group H (hamstring
tendon graft, n = 50) and Group P (peroneus longus tendon graft, n = 50). Functional
outcomes were assessed using the Lysholm knee score and International Knee
Documentation Committee (IKDC) score preoperatively and at 6 weeks, 3 months, and 6
months postoperatively. Results - Both groups showed significant improvement in
Lysholm and IKDC scores over the follow-up period (p < 0.001 within groups). At 6
months, the mean Lysholm score was 92.1 + 4.8 in Group H and 93.6 # 4.5 in Group P,
while the mean IKDC score was 90.3 £ 5.1 and 91.8 + 4.9, respectively. No statistically
significant difference was observed between the two groups at any follow-up interval (p
> (0.05). Radiological evaluation showed satisfactory graft positioning in all cases, and
postoperative complications were minimal, with no cases of graft failure or ankle
instability. Conclusion- Peroneus longus tendon autograft provides functional outcomes
comparable to hamstring tendon autograft in ACL reconstruction with minimal donor site
morbidity. It represents a safe and effective alternative graft option, particularly when
hamstring tendons are inadequate or need to be preserved.
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INTRODUCTION

Knee stability is mainly provided by ligaments and
involves the cruciate ligaments. The anterior cruciate
ligament (ACL) and posterior cruciate ligament are the
most important ones.[1] ACL plays an important role in
stabilizing knee joints against translational and rotational
forces. ACL tear may lead to knee instability, meniscus
tear, and subsequent osteoarthritis.[2] ACL
reconstruction is a common procedure in orthopedics
surgery.[3,4]

ACL reconstruction can be performed using a variety of
different surgical techniques as well as different graft
materials.[S] Nowadays, bone-patellar tendon-bone
(BPTB) and four-strand hamstring (HS) autografts are
the two most common autografts used for ACL
reconstruction and each has its advantages and
disadvantages.[5-7] Although the BPTB autograft has
been a gold standard, 40-60% of patients who have
undergone ACL reconstruction using patellar tendon
autograft have an anterior knee problem that can
jeopardize the activity for the patients, who spend a lot
of time on their knee for culture and job.[7,8]

Quadrupled HS has become an increasingly popular
alternative autograft and recent reports indicate less
donor morbidity; however, the HS harvest medially can
damage the saphenous nerve and could potentially lead
to instability of the medial knee joint if ACL rupture
accompanied by medial collateral ligament injury.[8,9]
An ideal autograft should have an acceptable amount of
strength, and size and be easily and safely harvested.[8]
Surgical site infection may occur in patients with skin
and soft-tissue injury in the area of pes anserine insertion
from where the medial HS graft is harvested. In addition,
another feasible autograft would be useful in revision
situations or as a supplement to other autograft
choices.[8]

Recently, the peroneus longus tendon (PLT) for regular
ACLR has been under investigation as a potential graft
of choice. There is also no risk of post-op hamstring
muscle weakness or injury to the saphenous nerve during
graft retrieval. As the PLT has good biomechanical
properties and a high load-to-failure strength [10], its use
as a graft for ACLR is prevailing among orthopaedic
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surgeons [11]. Studies have reported that the peroneus
brevis tendon (PBT) is a more competent ankle evertor
[12], justifying the harvest of PLT as far as ankle evertor
functions are concerned. Moreover, PL has already been
used for other ligament reconstructions and cruciate
ligament reconstructions in multiligamentous injuries.

The purpose of our study is to compare the functional
outcome between the peroneus longus tendon and
hamstring tendon in ACL Reconstruction.

MATERIALS AND METHODS

The present cross sectional study was conducted at
department of Orthopedics of a tertiary care centre for a
period of one year among patients of ACL
reconstruction. Ethical clearance for conducting the
research was taken for institutional ethics committee of
college and hospital before conducting the research.
Informed consent was taken from patients after
explaining them about the study.

Through consecutive sampling a total of 100 patients
who visited to department of ACL reconstruction were
selected for the study on the basis of inclusion and
exclusion criteria. Patients were than randomly divided
into two groups

Group H: (n=50) patients who received hamstring graft
Group P : (n=50) patients who received Peroneus Longus

Inclusion criteria-

1. Patients with clinical /MRI evidence of
symptomatic individuals with anterior cruciate ligament
insufficiency.

2. Patients between age 18 to 60 years (skeletally
matured patients)

3. Patients with no history of previous surgery in
the knee and a normal contralateral knee

Exclusion Criteria-

1. Patients with systemic diseases compromising
their pre anaesthetic fitness.
2. Patients associated with PCL tear or associated

Grade III MCL and LCL injuries.

RESULTS

3. Patients with osteoarthritic knee / Cartilage
injury.

4. Patients with associated fracture of tibial
plateau.

5. Patients with local skin infections.

6. Patients unwilling to give consent.

All patients had OT profiles and PAC fitness tests after
admission. During preoperative planning, a knee
radiograph, MRI scan, and implant selection were
conducted. All patients underwent surgery under spinal
or combination spinal-epidural anesthesia, with
tourniquets in place. Intravenous antibiotics were
administered 1 hour before surgery and continued until
the second post-operative day. Oral antibiotics were
continued until suture removal on the 13th post-operative
day. All patients had typical arthroscopy procedures.
Ipsilateral leg peroneus tendon was extracted. Incision
was 2-3 cm above and 1 cm behind lateral malleolus.
Upon dissection, the Peroneus longus and brevis tendon
were discovered, stripping and preparing the longus.

After surgery, patients were urged to use an active knee
ROM from POD-1 and provided a lengthy knee brace for
weight bearing from the following day. All patients
learned static and dynamic quadriceps strengthening.
Post operation dressing was used on days 2 and 5, and
sutures were removed on day 13. Walking with a knee
brace continued for 3 weeks post-op. At the 2-week post-
operative follow-up, the patient had sutures removed and
knee range of motion assessed. After 6 weeks, 3 months,
and 6 months, functional scores were obtained using the
Lysholm knee score, IKDC score, and ap and lateral
plain x-ray of the afflicted knee.

The results were reported as the mean value plus or
minus the standard error of the mean (SEM), or as a
number or median, depending on the situation.
Comparisons between the two groups were conducted
using Fischer's test or Chi-square test, depending on the
suitable circumstances. A significance level of P < 0.05
was used to determine statistical significance.

Table 1 shows demographic Characteristics of Study Participants. The demographic parameters of both groups were
comparable at baseline. The mean age of patients in Group H was 29.6 + 6.8 years, while that in Group P was 30.1 £ 7.2
years, with no statistically significant difference (p = 0.68). Males constituted the majority of patients in both groups,
accounting for 76% in Group H and 72% in Group P (p = 0.64). The side of injury was also similarly distributed, with
right-sided involvement seen in 56% of Group H and 60% of Group P patients (p = 0.69). These findings indicate adequate
baseline comparability between the two groups.

Table 2 shows comparison of Mean Lysholm Knee Scores at Follow-up. The mean preoperative Lysholm knee score was
52.4 £ 8.9 in Group H and 53.1 + 9.2 in Group P, with no statistically significant difference (p = 0.71). At 6 weeks, the
mean Lysholm score improved to 72.6 £+ 7.8 in Group H and 74.1 + 7.5 in Group P (p = 0.29). Further improvement was
observed at 3 months, with mean scores of 85.3 + 6.4 and 87.0 £ 6.1, respectively (p = 0.18). At the final 6-month follow-
up, Group H achieved a mean score of 92.1 + 4.8, while Group P achieved 93.6 + 4.5, with no statistically significant
intergroup difference (p = 0.12).
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Table 1 Demographic Characteristics of Study Participants

Variable Group H (Hamstring) Group P (Peroneus Longus) p value

(n=50) (n=50)

Mean age (years) = SD 29.6 + 6.8 30.1+7.2 0.68

Age range (years) 18-55 19-58 -

Male 38 (76%) 36 (72%) 0.64
Female 12 (24%) 14 (28%)

Side involved — Right 28 (56%) 30 (60%) 0.69
Side involved — Left 22 (44%) 20 (40%)

Table 2 Comparison of Mean Lysholm Knee Scores at Follow-up

Follow-up Interval | Group H (Hamstring) Mean = SD | Group P (Peroneus Longus) Mean = SD | p value
Preoperative 52.4+8.9 53.1+9.2 0.71
6 weeks 72.6 +7.8 74.1+7.5 0.29
3 months 853+64 87.0=+6.1 0.18
6 months 92.1+4.8 93.6+4.5 0.12

Table 3 shows comparison of Mean IKDC Scores at Follow-up. The preoperative IKDC score was 48.7 = 9.6 in Group H
and 49.4 + 10.1 in Group P, with no significant difference between groups (p = 0.74). Both groups showed consistent
improvement in IKDC scores throughout the follow-up period. At 6 weeks, the mean IKDC score was 68.9 + 8.2 in Group
H and 70.5 £ 7.9 in Group P (p = 0.31). At 3 months, scores further improved to 82.4 £ 6.7 and 84.2 £ 6.5, respectively (p
= 0.17). At 6 months, the mean IKDC score reached 90.3 + 5.1 in the hamstring group and 91.8 £+ 4.9 in the peroneus
longus group, with the difference remaining statistically insignificant (p = 0.14).

Table 3 Comparison of Mean IKDC Scores at Follow-up

Follow-up Interval | Group H (Hamstring) Mean + SD | Group P (Peroneus Longus) Mean + SD | p value
Preoperative 48.7+£9.6 49.4+10.1 0.74
6 weeks 68.9+8.2 70.5+7.9 0.31
3 months 82.4+6.7 84.2+6.5 0.17
6 months 90.3+5.1 91.8+4.9 0.14

Table 4 shows postoperative complications in both groups. One patient (2%) in Group H developed a superficial surgical
site infection, which resolved with conservative management. Knee stiffness was observed in one patient (2%) from each
group. Donor site morbidity was reported in 2 patients (4%) in Group H and 1 patient (2%) in Group P. No cases of graft
failure, deep infection, or ankle instability were noted during the follow-up period.

Table 4. Postoperative Complications

Complication Group H (n = 50) | Group P (n =50)
Superficial infection 1 (2%) 0
Deep infection 0 0
Graft failure 0 0
Knee stiffness 1 (2%) 1 (2%)
Donor site morbidity 2 (4%) 1 (2%)
Ankle instability — 0

Table 5 shows Functional Outcome Based on Lysholm Score at 6 Months. At the final 6-month assessment based on
Lysholm score grading, excellent outcomes were achieved in 38 patients (76%) in Group H and 41 patients (82%) in
Group P. The remaining patients demonstrated good outcomes, with no cases classified as fair or poor in either group.

Table 5 Final Functional Outcome Based on Lysholm Score at 6 Months

Outcome Category | Score Range | Group H (n =50) | Group P (n = 50)
Excellent >90 38 (76%) 41 (82%)
Good 84-90 12 (24%) 9 (18%)
Fair 65-83 0 0
Poor <65 0 0
DISCUSSION
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Knee injuries leading to ACL tears are commonly seen
in contact sports and sometimes in road traffic accidents
or domestic injuries. ACL tear leads to knee instability,
degeneration of the knee joint, and other complications.
Hence, the reconstruction of ACL is of utmost
significance  in  preventing these  secondary
complications. Its reconstruction has been tried with
various methods including autografts, xenografts, and
composite materials. The autografts are usually done by
harvesting from different tendons such as the HS tendon,
patellar tendons, and of late with PL tendon. Recent
studies evaluating the usefulness of the PL tendon for
ACL repair have found it to be promising and useful. The
present study was done to add to the scientific evidence
toward comparing the repair of ACL by HS and repair
with peroneus longus tendon by comparing two known
and validated knee scores.

Both groups showed significant improvement in
functional scores over time, as evidenced by progressive
increases in Lysholm and IKDC scores from the
preoperative period to the final 6-month follow-up. This
improvement reflects effective restoration of knee
stability and function following ACL reconstruction,
irrespective of graft choice.

Keyhani et al [13] in their study comprising of 130
patients compared functional outcome of peroneus
longus vs hamstring graft in ACLR and found no
significant difference in clinical outcome and knee
stability. Some studies found that peroneus longus
tendon graft was more superior because it provides larger
graft diameter and less thigh hypotrophy with excellent
ankle function.[14,15] Bi et al [16] compared the use of
single-bundle anterior half of PLT vs. semitendinosus
tendon. At the 2-year follow up, the study found no
differences between both groups in the VAS scale, IKDC
score, pivot shift test, and KT 1000. Besides, the AOFAS
score in the PLT group was more excellent than the
semitendinosus tendon group. This finding concluded
that PLT graft provides greater strength and relatively
safe for reconstruction. Trung et al [17] reported that
ACLR using anterior half peroneus longus tendon graft
showed no complications in ankle and foot post-surgery.
Another study revealed enhancement on knee
functionality based on the Lysholm, leaving no ankle
functionality differences.[18]

In our study donor site morbidity was minimal in both
groups. While a slightly higher incidence was observed
in the hamstring group, the difference was not clinically
significant. The absence of major complications such as
graft rupture, deep infection, or persistent stiffness in
either group highlights the overall safety and
effectiveness of ACL reconstruction using either
autograft.

In a study conducted by Reddy KS et al., 6 (24%)
patients complained of knee stiffness and 1 (4%) patient

required arthroscopic debridement due to infection. In
Group-P, 1 (4%) patient complained of knee stiffness
and 1 (4%) patient required arthroscopic debridement
due to infection. The incidence of knee stiffness was
comparable between the two groups and similarly, the
incidence of requirement of arthroscopic debridement
was also comparable between the two groups. The
postoperative complication rate between the two groups
were comparable.[19] Study conducted by Karthikeyan
M et al., found that 4 (20%) patients complained of knee
stiffness and 1 (5%) patient required arthroscopic
debridement due to infection. In Group-P, 1 (5%) patient
complained of knee stiffness and 1 (5%) patient required
arthroscopic debridement due to infection. The incidence
of knee stiffness was comparable between the two groups
and similarly, the incidence of requirement of
arthroscopic debridement was also comparable between
the two groups.

Despite these encouraging results, the study has certain
limitations. The follow-up duration was limited to six
months, which may not fully capture long-term graft
survival, functional outcomes, or late complications such
as osteoarthritis. Additionally, objective strength testing
of the hamstring and ankle musculature was not
performed, which could have provided further insight
into donor site morbidity. The study was conducted at a
single center with a relatively modest sample size, which
may limit generalizability.

CONCLUSION

After arthroscopic anterior cruciate ligament restoration,
both hamstring tendon and peroneus longus tendon
autografts produced acceptable and comparable
functional results. Both groups' Lysholm and IKDC
scores significantly improved during the 6-month
follow-up period. There was no discernible difference
between the two transplants in terms of radiological
results or functional recovery. Donor site morbidity and
postoperative consequences were negligible and similar.
Crucially, there was no clinically significant ankle
instability following the harvesting of the peroneus
longus tendon. These results imply that a safe and
efficient substitute for the hamstring tendon in ACL
restoration is the peroneus longus tendon. It is advised to
do longer-term research to assess long-term functional
results.
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