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Abstract

Background: The anterior cruciate ligament (ACL) is the primary stabilizer of
the knee and prevents the knee from anterior translation. It is also crucial for
balancing valgus and rotational stress. An established and often performed
surgical treatment with a low morbidity profile and demonstrated success is
ACL reconstruction. Objectives: The present study was designed to study the
functional assessment of ACL reconstruction using various grafts. Materials
and Methods: The study was conducted on 18 patients admitted with clinical
and radiological deficiency of ACL, Department of Orthopaedics, Gandhi
Hospital, Secunderabad. Functional assessment of ACL reconstruction using
various grafts, assess the functional outcome of arthroscopy-assisted anterior
cruciate ligament reconstruction with quadrupled semitendinosus tendon graft
using endobutton and bioabsorbable interference screw in terms of range of
motion, postoperative knee stability, graft site morbidity, subjective knee
functions and prospective assessment of functional outcome using tegner
lysholm knee scoring system. Results: In our study, the majority of the cases
i.e. 14 (77.78%) were in the age group of 21-40 years, followed by 3 (16.66%)
cases in the age group 41-60 years. Of 8 cases (44.44%) affected were due to
slip and fall. In the present study, hamstring tendon autografts were used in 10
(55.56%) cases, peroneus longus graft was used in 6 (33.33%) cases while
bone-patellar tendon-bone autograft was used in 2 (11.11%) cases.
Postoperative knee pain was evaluated using a visual analogue scale. In two
patients in BPTB, 1 (50%) patient had mild pain while flexing the knee and 1
(50%) patient had experienced no knee pain. Conclusion: In conclusion, the
results of our study substantiate the similarities between the grafts found in
previous reports. Good or excellent results can be obtained in most ACL
reconstructions using hamstring tendon autografts or peroneus longus grafts.
BPTB autograft is a better graft for sportspersons with highly intense activities
and by taking an oblique incision for harvest of BPTB graft the incidence of
anterior knee pain has been reduced to minimal or negligent.

INTRODUCTION

An anterior cruciate ligament (ACL) is the most
frequently injured ligament in the knee joint, usually
injured when engaging in sports activity, but
nonsports injuries are not uncommon.? It can
happen when you chase after and play with children,
or when you fall from a ladder while doing chores
around the house. The goal of ACL restoration is to

provide a stable knee so that the patient may resume
regular daily activities or sports following
surgery.341 The use of different grafts in ACL
restoration has changed significantly during the past
few decades. With differing degrees of
effectiveness, autografts, allografts, and synthetic
grafts have all been attempted.[®!

Autografts can come from various tendon sources.
The two most common are the hamstring tendon
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graft and the patellar tendon (PT) graft, commonly
known as the Bone-Patellar-Tendon-Bone (BPTB)
graft.[5l BPTB graft has the benefit of bone-to-bone
healing, which allows tunnel and graft to be easily
incorporated, leading to a quicker return to work and
athletic activity.’] However, BPTB carries the
potential for morbidity at the donor site, including
motion loss, patellofemoral discomfort, and fracture
of the patella. On the other hand, a hamstring
autograft is easily harvested with little morbidity at
the donor site and is similar to native ACL.[®*!
Peroneus brevis and peroneus longus have a
synergistic action; hence longus can be spared as an
autograft. This tendon is increasingly being used as
a graft in reconstructive orthopaedics, including
spring or deltoid ligament reconstruction in the foot
and medial patellofemoral ligament reconstruction
in the knee.l* Peroneus longus tendon has been
used as the first option for ACL autograft in a few
earlier studies, with favourable clinical results and
low donor site morbidity. However, another
research did not agree with the morbidity of the
donor site.l'1 Some experimental documents
reported, on the other hand, found no difference in
hamstring tendon and peroneus longus tensile
strength in their biomechanical analysis. We
hypothesized that the peroneus longus tendon would
be an acceptable graft for arthroscopic ACL
reconstruction.l!Y Hence, it would be particularly
useful for sportsmen who rely on hamstring strength
or for patients who, most of the time, are kneeling
during their religious or social activity. Various
fixation methods have been described for ACL
reconstruction. They can be classified into aperture
fixation and suspensory methods.*? The suspensory
methods can be sub-classified into cortical,
cancellous and cortisol-cancellous  suspension
methods. The most commonly used devices for
femoral fixation are interference screws, transfix
screws and cortical suspension devices.[*3I Cortical
suspension devices have been widely used in ACL
reconstruction for femoral side graft fixation.
Various studies have shown that cortical suspension
devices have the necessary biomechanical properties
for ultimate failure strength, displacement, and
stiffness for the initial fixation of soft tissue in the
femoral tunnel for ACL reconstruction.[*4%1 Devices
for tibial fixation can be divided according to the
location of fixation: intratunnel fixation and
extratunnel fixation. Intratunnel fixation methods
primarily rely on interference screws (metallic or
bioabsorbable) or a cross-pin system. The aperture
fixation methods like the interference screws allow
for early firm fixation and heal with tight bone-
tendon interface.

The present study was designed to study the
functional assessment of ACL reconstruction using
various grafts.

MATERIALS AND METHODS

Study Design: A Prospective Study.

Source of Data

The study was conducted on 18 patients (serving
soldiers) admitted with clinical and radiological
deficiency of ACL from October 2021 to December
2023, in the Department of Orthopaedics, Gandhi
Hospital, Secunderabad, Telangana. The study
results included 18 patients (serving soldiers) with a
minimum of 2 years of follow-up.

Inclusion Criteria

Patients presenting in outpatient with age group
above 18 vyears, clinically diagnosed and MRI
confirmed ACL insufficiency, no previous ligament
reconstruction done, patients willing to give
informed consent

Exclusion Criteria

ACL injuries with avulsion injuries or associated
with multi-ligament injury, patients with prior
ipsilateral knee surgery, patients with signs of
infection, patients with associated fractures, and
patients not willing to give informed consent.
Clinical Assessment

On admission of the patient, a careful history was
elicited from the patient to reveal the mechanism of
injury and the severity of the trauma. The patients
were then evaluated clinically for laxity by
Lachman, Ant drawer by millimetre, pivot shift test,
and assessed by Lysholm and Gillquist knee scoring
system.

Radiographic Assessment

Standard guidelines were followed to get
radiographs. Antero-posterior and lateral
radiographs of the affected knee. All the patients
were also evaluated by MRI of the knee
preoperatively.

Pre-Operative Evaluation

All the patients were explained the aims of the
study, and the methods involved and an informed
written consent was obtained before being included
in the study. All patients with clinical and
radiological deficiency of ACL were initially
evaluated with diagnostic arthroscopy of the knee.
Patients meeting the inclusion and exclusion criteria
were selected for the study.

Operative Procedure

All patients were operated on by a single surgeon
using the  Anteromedial portal technique.
Arthroscopy assisted ACL reconstruction with
single bundle quadrupled semitendinosus tendon
autograft from ipsilateral limb using Endobutton
(Smith and Nephew), cortical suspensory fixation
method for femoral side and Bioabsorbable
interference screw (Smith and Nephew), aperture
fixation method for tibial side.

Post-Operative Period

Immediate postoperative complications like post-
operative  swelling, compartment  syndrome,
neurological damage and vascular injury are looked
for. Patients were hospitalized for 2 weeks
postoperatively and were sent on 6 weeks medical
leave for convalescence.

Graft Harvest and Preparation
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A) Hamstring graft preparation:

A 4-cm oblique skin incision was made over the
anteromedial surface of the proximal tibia which is
about 4 cm below the medial joint line and 3 cm
medial to the tibial tuberosity. The subcutaneous
tissues were dissected and pes anserinus insertion
was identified. The semitendinosus and gracilis
tendon were palpated by running the fingers from
above downwards in the anteromedial aspect of the
proximal tibia. The incision was further elongated if
required and Sartorius fascia was exposed and cut.
Gracilis and semitendinosus tendons were carefully
dissected from the surrounding soft tissues and
identified and localised using right-angle forceps.
The tendons were released from the fibrous
extensions and secured. A closed tendon stripper
encircling the tendon was advanced with minimal
counter traction securing the tendon. The stripper
was carefully advanced with the knee held in 70-
degree flexion and precautions were taken to
prevent the amputation of the graft. The stripper is
advanced till the tendon muscle junction is cut and
the tendon is harvested. The harvested graft was
prepared by clearing the muscle remnants and the
graft ends were stitched together with a running
whip stitch 4 to 5 cm from the free ends with
polybraided nonabsorbable suture material (number
2 ethibond). The graft size was then measured using
a sizer, by pulling the graft across the sizer and the
prepared graft was protected in a moist cotton gauze
piece.

Incision for hamstring graft

Hamstring graft harvesting

Hamstring graft preparation

Graft size determination
Figure 1: Hamstring Graft Harvesting & Preparation

B) Peroneus longus graft preparation

The incision is marked 2 cm above and 1 cm below
the lateral malleolus, incise the skin and
subcutaneous tissue, expose fascia over the
peroneus, incise fascia in line with skin incision
with help of right angle lift tendons. a) whip stitches
applied to PL (pure tendinous) tendon and cut as
distally as possible. b) tenodesis stitch applied to
combine PL and PB (muscle belly) tendon. The
proximal part of the tendon is stripped off, up to 4-
5cm distal to the fibular head.
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Peroneus graft harvesting

Peroneus Graft Preparation
Figure 2: Peroneus longus graft harvesting &
preparation

C) Bone Patellar Tendon Bone Graft Harvesting:
Patient positioned with knee at 90degree of flexion,
two vertical incisions of 20mm are given, proximal
incision does not go below tip of patella, distal
incision centred on anterior tibial tubercle,
subcutaneous tissue is incised on patella and anterior
tibial tubercle, scissors are passed subcutaneously
from proximal to distal incision between peritenon
and patellar tendon, mid 3 of tendon is then
dissected using double blade stripper (9mm in
female or 11mm in female). A 20mm x 10mm
patellar bone block, interdependent from the patellar
tendon, is harvested using an oscillating saw blade.
Kellys forceps passed between tendon and peritenon
from tibial to patellar incision using, allowing
extraction of bone block through tibial incision,
oscillating saw is used to cut 20 mm tibial bone
block, BPTB graft is thus harvested via double
incision approach.

BPTB Graft Preparation
Figure 3: Bone patellar tendon bone graft harvesting
& preparation

Follow Up

The Patients were followed up at regular intervals at
06 weeks, 3 months, 6 months, 9 months and at 2
years postoperatively. A standard rehabilitation
protocol was followed for all patients. All the
patients were subjected to manual laxity testing
(Lachman, pivot shift test) and objective laxity was
measured by rotametre. At these intervals, all the
patients were evaluated by the modified Lysholm
knee scoring system. All the patients were also
analyzed for their symptoms pre and post-
operatively

RESULTS

Pre OP X-ray
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Pre OP MR

Post-OP X-ray

Post-OP MRI

In our study, the majority of the cases i.e. 14
(77.78%) were in the age group of 21-40 years,
followed by 3 (16.66%) cases in the age group 41-
60 years. The mean age was 28.72 +7.6 years. In the
present study, males were more commonly
involved. The majority of the patients were males 24

(80%) and 6 (20%) were females. Table 1 shows the
age distribution. [Table 1]

Of 8 cases (44.44%) affected were due to slip and
fall, 6 cases (33.33%) were due to RTA, and 4 cases
were due to sports injuries. The right side limb was
involved in 12 (66.67%) cases, while in 6 (33.33%)
cases left limb was affected. Giving away was the
most common symptom seen in all the patients
followed by pain (77.78) and swelling in 11
(61.10%) cases, and clicking and locking in 8
(44.44%) patients. In our study, only 5 (27.78%)
patients had isolated Anterior Cruciate Ligament
injury, 55.56% of patients had an associated injury
to the medial meniscus and 16.67% of patients had
an associated injury to the lateral meniscus. In the
present study, hamstring tendon autografts were
used in 10 (55.56%) cases, peroneus longus graft
was used in 6 (33.33%) cases while bone-patellar
tendon-bone autograft was used in 2 (11.11%) cases.
[Table 2]

Postoperative knee pain was evaluated using a
visual analogue scale. In hamstring graft and
peroneus longus graft patients, no patient
experienced any pain postoperatively. In two
patients in BPTB, 1 (50%) patient had mild pain
while flexing the knee and 1 (50%) patient had
experienced no knee pain. 8 (80%) patients who
received Hamstring grafts had excellent Lysholm
scores postoperatively, while 2 (20%) were in good
category. In peroneus longus graft patients, 5
(83.33%) were in the excellent category, and 1
(16.67%) patients had good outcome. In BPTB graft
patients, all the 2 patients had good functional
outcomes postoperatively. 10 patients who received
Hamstring grafts graded their post-operative
recovery as normal. Among patients who received
peroneus longus graft, 5 patients had normal, and 1
patient had near normal recovery. While in BPTB
patients, 1 had normal and the other had near normal
recovery. [Table 3]

Table 1: Age Distribution

Age in year Number of cases
18-20 1 (5.56%)
21-40 14 (77.78%)
41-60 3 (16.66%)
61-80 0 (0%)

Total 18 (100%)

Table 2: Mode of Injury and Type of Fractures

Number of Patients

Mode of injury

Motor vehicle accidents (RTA)

6 (33.33%)

Fall 8 (44.44%)

Sports 4 (22.23%)
The fracture occurred

Right side 12 (66.67%)

Left side 6 (33.33%)
Presenting Symptoms

Pain 14 (77.78%)

Swelling 11 (61.10%)
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Giving Away 18 (100%)
Locking 8 (44.44%)
Clicking 8 44.44%)
Associate Injuries
Associated medial meniscal injury 10 (55.56%)
Associated lateral meniscal injury 3 (16.67%)
Isolated ACL injury 5 (27.78%)
Type of Graft Used
Hamstring 10 (55.56%)
Peroneus longus 6 (33.33%)
BPTB 2 (11.11%)

Table 3: Grading of Hamstring Graft according to Lysholm and Comparison of IKDC Pre-op and Post-OP

. Hamstring (n=10) Peroneus Longus (n=6) BPTB (n=2)

Lysholm Grading Post-op Pre-op Post-op Pre-op Post-op Pre-op
Excellent (>90) 0 8 0 5 0 0
Good (84-90) 0 2 0 1 0 2
Fair (65-83) 0 0 0 0 0 0
Poor ( <65) 0 0 0 0 0 0

IKDC

Normal 0 10 0 5 0 1
Near Normal 0 0 0 1 0 1
Abnormal 0 0 0 0 0 0
Severely Abnormal 0 0 0 0 0 0

IKDC = International Knee Documentation Committee
DISCUSSION

The primary goal of ACL reconstruction is to
restore the stability of the knee. Successful clinical
outcomes following anterior cruciate ligament
reconstruction with a semitendinosus graft have
been reported by many authors.l'8 The choice of
fixation in ACL reconstruction is still evolving and
the current fixation device which has been widely
used was the Endo button and the Bio composite
interference screws which have helped to render an
improved rehabilitation program postoperatively.[*’]
All patients in our study underwent Arthroscopy
assisted ACL reconstruction with single bundle
quadrupled semitendinosus tendon autograft from
ipsilateral limb using Endobutton (Smith and
Nephew), cortical suspensory fixation method for
femoral side and Bioabsorbable interference screw
(Smith and Nephew), Aperture fixation method for
tibial side.

There are few prospective randomised studies on
ACL reconstruction directly comparing the outcome
of both grafts.

In a randomised, prospective study, we compared
the long-term functional results in three groups of
patients, whose treatment differed in the choice of
the autograft. Apart from the graft, all other
important factors for the clinical outcome were
identical.

In our study, the mean age was 28.72 + 7.6 years.
Chaudhary et al,[*8 in their study had a mean age of
26.8 years. Jomha et al,[*% in their study had a mean
age of 26 years. Deehan et al,?% in their study had a
mean age of 25 years. In our study, we had 83.33%
male patients and 16.67% female patients.
Chaudhary et al,*® in their study had 93.59% males
and 6.41% females.

In our study, 66.67% of patients had injuries on the
right side and 33.33% of patients had injuries on the

left side. Chaudhary et al,[*8] noted in their study that
56.41% of patients had injuries on the right side and
43.59% of patients had an injury on the left side.
Chahal et al,?!l in their study noted that 54.64% of
patients had injuries on the right side and 45.36% of
patients had injuries on the left side. Deehan et al,?%
in their study noted that 61% of patients had injuries
on the right side and 39% of patients had injuries on
the left side. Jomha et al,[*% in their study noted that
45.76% of patients had an injury on their right side
and 54.24% of patients had an injury on their left
side.

In our study we had 44.44% of patients endured a
"fall”, which was the most common mode of injury,
22.22% due to sports-related injury and 33.33% of
patients’ mode of injury was road traffic accident.
Chaudhary et al,[*® in their study noted that injuries
caused by sporting activities accounted for 66.7% of
the patients, whereas motor vehicle accidents and
household injuries accounted for 30.8% and 2.5%
respectively. Studies conducted by Patond et al,?2
found sports activities to be the predominant cause
of ACL injuries.

The Associated Injuries, in our study only 27.78%
of patients had isolated ACL, 55.56% of patients
had an associated injury to the medial meniscus and
16.67% of patients had an associated injury to the
lateral meniscus Chaudhary et al,l*® in their study
noted that 23.1% patients had an isolated injury to
an anterior cruciate ligament, 37.9 % patients had an
associated injury to the medial meniscus and 16.7%
patients had an associated injury to the lateral
meniscus.

At present the most commonly used grafts for ACL
reconstructions are bone-patellar tendon-bone
autograft and hamstring tendon autografts. In the
present study, hamstring tendon autografts were
used in 10 cases, peroneus longus graft was used in
6 cases and bone-patellar tendon-bone autograft was
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used in 2 cases. In our study, we used combined
semitendinosus and gracilis grafts in 10 patients.
This technique using quadrupled semitendinosus
reconstruction had little morbidity, a low
reoperation rate, and excellent clinical results, 2521
Donor-site morbidity, including anterior knee pain,
is a frequent complication associated with BPTB
autografts, possibly  leading to  patient
dissatisfaction. Previous studies assessing kneeling
pain have also shown high rates of anterior knee
pain with the BPTB autograft, which persists long-
term Hamstring tendon autografts are often
recommended for patients wanting to avoid
postoperative anterior knee pain.

In the present study, Pre and post-operative scoring
using IKDC score reveals significant improvement
in Hamstring graft patients with higher IKDC
scores, compared to peroneus longus and BPTB
grafts. 8 patients who received Hamstring grafts had
excellent Lysholm scores postoperatively, while 2
were in a good category. In peroneus longus graft
patients, 5 were in the excellent category, and 1
patient had a good outcome. In BPTB graft patients,
all the 2 patients had good functional outcomes
postoperatively. Bourke et al,[?l reported the
outcome of ‘isolated' anterior cruciate ligament
(ACL) ruptures treated with anatomical endoscopic
reconstruction using hamstring tendon autograft at a
mean of 15 years. A total of 152 patients underwent
subjective assessment at 15 years. The mean
Lysholm knee score at 15 years was 93.
O'NEILL,?T and Karampudi et al,’®®! reported the
results of a retrospective study on patients who
underwent arthroscopic ACL reconstruction.

CONCLUSION

In conclusion, the results of our study substantiate
the similarities between the grafts found in previous
reports. Good or excellent results can be obtained in
most ACL reconstructions using hamstring tendon
autografts or peroneus longus grafts. BPTB
autograft is a better graft for sportspersons with
highly intense activities and by taking an oblique
incision for harvest of BPTB graft the incidence of
anterior knee pain has been reduced to minimal or
negligent. Hamstring tendon autografts or peroneus
longus grafts provided good subjective outcomes.
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