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Background: Peroneus longus tendon (PLT) autograft has been successfully used for isolated anterior 
cruciate ligament (ACL) reconstruction cases. Being a powerful evertor and exor of great toe, there can 

be associated ankle morbidity with this autograft option. This study aimed to assess donor site morbidity ankle strength after 
harvesting ipsilateral PLT autograft in ACL reconstruction.  This was a prospective study where 100 patients with Methods:
isolated ACL tear underwent ACL reconstruction using ipsilateral PLT autograft. All patients were evaluated by visual analogue 
scale for foot and ankle (VAS-FA), and clinical ankle joint stability was assessed by American Orthopedic Foot and Ankle 
Society (AOFAS) score at 3- and 6-month follow-up. Bilateral evertors, and rst ray plantarexion strength measurement using 
an isometer was done at 6- month follow-up for ankle strength. Donor site complications were monitored.  The mean Results:
length of PLT harvested (cm) was 26.8 (standard deviation 2.5, range 21–30), and mean diameter of the graft (mm) was 8.21 
(standard deviation 0.56, range 7.2–8.6). Ankle eversion strength (p = 0.62), rst ray plantarexion strength (p = 0.52), VAS-FA 
(p=0.32), and AOFAS score (p = 0.29) were found to be comparable to the normal side in all patients. There were no cases of 
graft failure, infection or donor site scarring.  ACL reconstruction using a PLT autograft revealed no muscle strength Conclusion:
deterioration, donor site morbidity or safety concerns.
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INTRODUCTION
With an estimated prevalence of 1.5% to 1.7% primary anterior 
cruciate   ligament (ACL) injury cases per year in the general 
population, the ACL is one of the knee joint components that 

1,2sustains injuries the most commonly.  For the restoration of 
the ACL, bone- patellar, tendon-bone, or double-looped 
semitendinosus/gracilis autografts are now among the most 
popular graft options. The popular autograft sources used in 
practice are iliotibial band and fascia lata, either with or 

3minus bone.  Even though there are several benets as 
autogenous sources, it is impossible for these aforementioned 
autografts to be independent of the donor site morbidity. A 
change in usage of allograft as a substitute transplant has 
grown to lessen the risk of donor site morbidity harvested from 

4autogenous tissue.  Although there are putative benets to the 
patellar tendon, 40% to 60% of arthroscopic surgery patients 
using the patellar tendon for anterior cruciate repair 

5autografts have issues with the anterior knee.

The Peroneus Longus Tendon (PLT) is currently viewed as a 
potential graft that offers a secure and effective replacement 

6,7for present-day grafting techniques.  PLT is being utilized in 
several orthopedic surgeries, including the restoration of the 
medial patellofemoral ligament (MPFL) and the deltoid 

8,9ligament.  It has demonstrated to meet the required criteria 
7with encouraging outcomes.  An ideal autograft donor must 

meet a number of criteria, including the right strength, size, 
and ease and safety of graft harvesting, and PLT meets the 
bulk of these requirements. PLT is also sufciently big and 

10robust to function as an autograft in an ACL repair.  
Additionally, complete removal of the PLT has little impact on 
gait or ankle stability. PLT can be considered to be a 
dependable autograft choice for ACL restoration based on the 

7strength as well as the associated donor site morbidity.  
Nevertheless, published evidence on the donor site morbidity 
and ankle stability after management of Anterior cruciate 
ligament reconstruction with peroneus longus autograft has 
been seldom evaluated in Indian patients, which led to the 
need of this study.

METHODS 
Study Participants:
The prospective study was carried out between May 2022 and 
April 2023 at a tertiary Orthopedic centre. The study's 
participants included OPD and casualty patients. A thorough 
clinical examination (including the pivot shift, anterior drawer, 

and Lachman tests) was conducted. The posterior cruciate 
ligament (PCL) and the postero-lateral corner (PLC) were

Figure 1: Incision for Peroneus longus tendon exposure

also tested for damage, so that these patients can be 
excluded. Knee x-rays were used for evaluating patients, and 
MR imaging was used to validate the results. Excluded 
patients included those with multi-ligamentous injury, pre-
existing at foot, ankle deformity, paralytic conditions, 
poliomyelitis or previous signicant injuries to ankle, 
underlying skin infections over knee or ankle, or chronic 
systemic medical diseases.

100 patients fullling the inclusion criteria were enrolled in 
study, of which 75 were males and 25 were females. Prior to 
undergoing reconstructive surgery for an acute ACL damage, 
the patients received physiotherapy and knee immobilization 
with the aim of restoring almost complete range of motion, 
strengthening the symmetric quadriceps, and reducing joint 
effusion. After the inammatory phase had resolved, the 
patients were scheduled for surgery. 

Under spinal anesthesia, surgery was carried out in a supine 
position. In every instance, a pneumatic tourniquet was 
employed. For harvesting the PLT, 2-cm incision was 
accomplished on the posterior aspect of distal bula, near 
superior peroneal retinaculum (Figure 1). Carefully cutting the 
fascia exposed the posterolateral aspect of the PLT through 
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the incision. To stop retraction, the distal cut end of the PLT was 
stitched to the intact Peroneus brevis muscle (Figure 2). The 
tendon was cut with a knife, sutured with thick non- 
absorbable suture No. 2, Peroneus longus tendon harvested 
(gure 4) using a long tendon remover (Figure 3). Staples and 
absorbable subcutaneous sutures were used to seal the 
incision. On a tendon board, the harvested graftwas pre-
tensioned. After that, the graft was looped to create a triple 
graft. The transplant had a femoral xation device connected 
to one end. To precisely match the triple graft's sizeto the 
required femoral and tibial tube, the graft was run through 
cylindrical sizers.

Figure 2: Exposure of Peroneus longus tendon 

Figure 3: Peroneus Longus graft extraction

Figure 4: Harvested peroneus longus tendon

Routine anterolateral portal (viewing portal) was made, 
through which arthroscope introduced and diagnostic 
arthroscopic round was made to conrm the provisional 
diagnosis. Anteromedial portal (working portal) was created, 
through which shaver was introduced and tibial and femoral 
footprints were prepared leaving a stump of remnant ACL at 
tibial insertion site to maintain some blood supply and retain 

some proprioception for the new graft. With knee joint in 
hyperexion Beth pin was passed through the femoral 
footprint using an offset drill guide and femoral tunnel drilled 
rst with 4.5mm drill and then with drill size as per graft size up 
to required length. Similarly, the tibial tunnel was drilled using 
Beth pin with help of tibial footprint jig set at 55 degrees with 
knee at 90 degrees exion. The PLT graft was passed through 
the tibial tunnel followed into femoral tunnel up to the marked 
point of femoral required tunnel length. After conrmation of 
endobutton ip the grafted was singed and tibial end xed 
with HA screw. Graft was checked for stability and 
impingement on hyperexion. A post-operative x-ray was 
taken to check that the tunnels and trans-xation device were 
positioned correctly.

Two days of broad-spectrum IV antibiotics were administered. 
On the second, fth, and tenth postoperative days, dressings 
were applied. In cases where an isolated ACL repair was 
performed, patients were instructed to bear some weight while 
wearing a ROM knee brace starting on the second 
postoperative day. The American Association of Orthopedic 
Surgery's (AAOS) postoperative rehabilitation protocol for 
ACL restoration was followed when instructing physiotherapy. 
                        
Functional Assessment:
Patients were followed up regularly for a period of 6 months. 
1st follow up was done at 3 months and last follow up at 6 
months. The assessment of donor site morbidity (gure 5) 
following peroneus longus tendon grafting was assessed by 
clinical examination and functionally by Visual Analogue 
Scale for pain at foot and ankle (VAS-FA) and the American 

11,12Orthopedic Foot and Ankle Society (AOFAS) score.  
 
The power of eversion and rst ray plantar exion were also 
examined comparing with the normal sides on contralateral 
ankles. At six months following surgery, the results of muscular 
strength tests were gathered. Patients' isometric muscular 
strength was measured using a Baseline analog hydraulic 
push-pull dynamometer. Bilateral ankle inversion & eversion 
(gure6,7)  and rst ray plantarexion were examined. Each 
muscle's strength was measured three times, with the highest 
strength being noted. To eliminate any potential bias in the 
study, the same person measured all muscle strength 
assessments. Eversion was gauged while lying in the opposite 
decubitus posture. The patients were instructed to evert their 
ankles (gure 6). On the fth metatarsal, the dynamometer 
was set. Patients' crural regions were gently pushed to reduce 
the use of other muscles, and the dynamometer was used to 
measure muscular strength.

Isokinetic Muscle Strength Test of Ankle
In the prone posture, rst ray plantarexion was measured. 
The opposing knee joint was 90 degrees exed. To limit the 
movement of other muscles, the examiner's helper maintained 
the ipsilateral distal section of the crural area. The patients 
were instructed to ex their initial rays. Muscle strength was 
measured using a dynamometer that was attached to the rst 
to fth distal metatarsals of the feet. 

Figure 5 Postoperative assessment of Donor site(Ankle Joint)
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Figure 6: Postoperative Ankle Inversion 

Figure 7: Postoperative  Ankle  Eversion

Statistical Analysis
SPSS (Statistical Package for Social Science; version 25.0) 
software was used for the statistical analysis. Utilizing 
inferential statistics, the Paired Student t-test and Chi-square 
test were used to compare preoperative and postoperative 
data. The VAS-FA and AOFAS scores and isometric muscular 
strength (eversion strength, rst ray plantarexion strength) 
on the contralateral ankles were also compared with the 
normal sides using an unpaired t test. For descriptive 
statistics, the terms mean, standard deviation, frequency, and 
percentages were employed. P-values under 0.05 were noted 
to be signicant ndings. 
                       
RESULTS
In the present study, a total of 100 patients who satised the 
inclusion criteria were enrolled. Majority of the enrolled 
patients were males (75%). The commonest involved side was 
right in 58 cases. Road trafc accidents were the most 
common mode of injury in 74 cases. Patient characteristics are 
described in detail in table 1 below.

The mean length of PLT harvested (cm) was 26.8 (standard 
deviation 2.5, range 21–30), and mean diameter of the graft 
(mm) was 8.21 (standard deviation 0.56, range 7.2–8.6). 

Post operatively at 6-month follow-up, knee joint stability was 
evaluated using Lachman test which showed normal nding 
in 93 cases while 7 cases showed 1+ laxity.

Mean AOFAS scores at preoperative time-point was 100+0.0, 
which did not signicantly reduce postoperatively at any of the 
time-point assessed (p>0.05). A similar trend was noted when 
the VAS-FA was evaluated, and comparison was done 
between pre-operative and post- operative time-points 
(p>0.05). On comparison between affected knee and 
contralateral knee, both mean VAS-FA and mean AOFAS were 

noted to be statistically comparable at all time-points of 
assessment. Table 2 describes the mean VAS-FA and AOFAS 
values at assessed time points, along with gures 8 and 9 
respectively.

At the donor site, the mean eversion strength was 63.72 ± 6.65 
units, while it was 64.94 ± 8.11 units at the normal site on the 
other side. The donor site's mean rst ray plantarexion 
strength was 152.02 ± 9.13 units, whereas the healthy site on 
the other side was 154.07 ± 8.35 units. Mean eversion strength 
(p=0.62) and rst ray plantarexion strength (p=0.52) 
between the donor side and the healthy contralateral site were 
statistically comparable.

After surgery, none of the patients experienced a supercial 
infection at the location where the transplant was harvested. 
There was no paraesthesia, numbness, ROM restriction, 
scarring or any discomfort or difculties felt over the ankle's 
donor site.

Table 1: Baseline Characteristics Of Enrolled Patients 
(n=100)

 
 
 
 
Table 2: Intergroup Comparison Of Mean AOFAS And VAS-
FA Score Between Affected Sideand Contralateral Side At 
Various Time-points

Intergroup p value assessed by Unpaired t test, p>0.05 
considered NOT signicant. 
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Characteristics Calculated value 
Age details  
Mean age (years) 31.25 ± 5.35 
Median age with range (years) 30 (19-37) 
Gender 
Number of Males 75 
Number of Females 25 
Mean Body mass index (kg/m2) 23.71 ± 3.5 
Laterality of ACL tear 
Number of patients with right ACL 
involvement 

58 

Number of patients with left ACL 
involvement 

42 

Mode of injury by frequency 
Road trafc accident 74 
Sports related injury 16 
Fall from height 10 

 Time of 
assessme
nt

Affected 
(n=100) 

knee Contralateral 
(n=100) 

knee P  
value 
(intergro
up) 

 Mean 
AOFAS 
score 
 Pre-
operative

100±0.0 100±0.0 1 

Post-
operative 3 
months

95.31±3.34 100±0.0 0.21 

 Post-
operative 6 
months 

98.54±1.12 100±0.0 0.34 

 Mean VAS-
FA score
 Pre-
operative 

100±0.0 100±0.0 1 

 Post-
operative 3 
months

97.12±2.26 100±0.0 0.35 

Post-
operative 6 
months

99.54±0.44 100±0.0 0.64 
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DISCUSSION
The ligaments around the knee joint, particularly the cruciate 
ligaments (anterior and posterior cruciate), play a major role 
in stabilizing the joint. The most frequent mechanisms for 
anterior cruciate ligament injury in motor vehicle accidents 
and sports involve a strong valgus and external rotation of the 
knee. ACL injuries are now arthroscopically repaired with 
autografts and allografts. There are several graft alternatives 
available, including the hamstring tendon autograft, bone-
patellar tendon-bone complex, and allografts. However, there 

13,14is disagreement over the best graft for ACL reconstruction.  
Patellar tendon rupture, fracture of patella or tibia, quadriceps 
feebleness, loss of complete extension, knee soreness, 
kneeling issues, and numbness brought on by damage to the 
infra-patellar branch of the saphenous nerve are difculties 
associated with bone patella tendon bone graft. The strength 
of the hamstring muscles can signicantly vary when the 
hamstring tendon is used. The Peroneus longus tendon is just 
as robust as the natural ACL biomechanically. The original 
ACL can withstand a tensile stress of 1725 N, but Kerimoglu et 
al.'s study found that the single strand Peroneus longus 

10tendon could withstand a tensile load of 1950 N.  The primary 
function of the Peroneus longus is to plantar ex the rst ray of 
the foot, with the additional functions being plantar exion 
and ankle eversion. When a patient is at the stance phase of 
gait, the main issue with a donor ankle is the deciency of rst 

15ray plantar exion, while ankle instability is the other issue.  
The lack of published data on donor site morbidity and ankle 
stability following ACL repair with PLT autograft in India 
prompted the design of the current study.

The average graft thickness in this research was 8.21 mm, 
which was signicantly higher than the average hamstring 
graft thickness. The PLT diameter was similar to other 

16identical studies by Rahaman et al.  (mean PLT diameter: 8.2 
17mm) and Song et al.  (mean PLT diameter: 8.3 mm).

Knee joint stability, evaluated using Lachman test, showed 
normal nding in 93 cases while 7 cases showed 1+ laxity at 6-
month follow-up. This indicated no impact on knee stability 
after ACL reconstruction. Identical ndings have been noted 
in other similar studies, like the one by Rahaman et al. which 
noted that at 6-month follow-up, 92.2% of the respondents 
graded 0 by Lachman test, followed by 7.8% at grade I.

There was no signicant difference between pre-operative 
and post-operative AOFAS as well as VAS-FA scores, which 
suggests that harvesting PLT autograft did not affect ankle 
functions and ankle functions were well preserved. 
Comparison between affected and contralateral ankles also 
showed no signicant difference in the mean AOFAS and 
VAS-FA scores, indicating similar functioning. These ndings 

18 19were identical noted by Rhatomy et al.  and Angthong et al.  
in similar studies.

Eversion plus rst ray plantarexion muscle strength between 
the donor site and the contralateral healthy area did not 

20signicantly differ in our study. Karanikas et al.  reported no 
change in the isokinetic strength for rst ray plantar exion of 
the donor vs normal ankle between 3rd and 6th month, and 
between 6- and 12-months following ACL repair.

After the peroneus longus tendons are harvested, patients do 
not suffer from any foot and ankle issues, according to Zhao 

21and Huangfu.  Together with the peroneus brevis tendon, the 
22peroneus longus tendon functions synergistically.  The 

peroneus longus and peroneus brevis tendons both exhibited 
equivalent strength at the same force levels. According to this 
study, it made no difference whether the peroneus longus 
tendon was extracted. Six months after surgery, the rst ray 
plantarexion as well as eversion were assessed to account 
for muscle growth as well as regeneration through the 
rehabilitation process. 

The patients also didn't report any femoral or patella 
discomfort. Regarding aesthetic considerations, the tendon 
harvesting scar behind the lateral malleolus and the scar 
around the tibial tunnel were both covered by the harvesting of 
a PLT graft. Thus, it gives sportsmen who frequently must 
display their legs for work an aesthetic edge as well. No 
patient's donor site showed signs of scarring or a supercial 
infection during our investigation.

The study had a few limitations. The sample size was limited, 
and the study was conducted at one Indian hospital, so the 
overgeneralization of results for Indian population should be 
done with caution. Future Indian studies with larger sample 
size and multicentre study design can help in validating our 
study ndings.

CONCLUSION
ACL reconstruction with the help of a PLT autograft showed no 
muscle strength decline during eversion as well as rst ray 
plantarexion of the ankle joint. No donor site morbidity was 
noted at harvest site assessed in terms of VAS-FA as well as 
AOFAS scores. The functional outcomes were also noted to be 
comparable to the normal contralateral side.

There were no safety or aesthetic concerns associated with the 
PLT autograft usage. 
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