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Abstract

Introduction The knee is a synovial hinge joint with an extensive network of ligaments and muscles. It is the largest and most complex joint
with several internal structures. The anterior cruciate ligament (ACL) is one of the most important intra-articular ligaments in the knee joint. It
is regarded as the main barrier preventing the tibia from anteriorly translating onto the femur. Additionally, it gives the knee joint rotational
stability while walking normally and performing regular tasks.1 Classically, ACL injuries affect people during their prime working hours. The
greatest incidence occurs in 15 to 25-year-old participants of work and pivoting sports. Work-related injuries and accidents are also common.
Consequences of ACL injuries include lost time from work and a lower quality of life. Materials And Methods The study was conducted in the
Department of Orthopaedics, after approval from the Institutional Ethics Review Board (IERB). The study included patients of either gender
with ACL tears undergoing ACL reconstruction. This research was a descriptive study conducted over 18 months. A total sample size of 40
patients was determined using the formula for proportions. Results In this study, a total of 40 patients underwent arthroscopic isolated ACL
reconstruction using a peroneus longus tendon autograft. The mean graft diameter was 8.25 + 0.414 mm (range: 7.50 -9.00 mm). Pre-
operatively, 70% of patients had Grade 3+ Lachman’s test, while at the final follow-up after 9 months, 95% of patients were negative for
Lachman’s test (p < 0.001), indicating significant improvement in knee stability. The Tegner activity level score improved from a pre-operative
mean of 2.95 + 0.94 to 6.90 + 1.21 post-operatively (p < 0.001), reflecting enhanced functional activity. Conclusion Functional outcome of
patient undergoing arthroscopic-assisted ACL reconstruction is betterin BQT group compared to SBHT group, both in subjective and objective
parameters given. There is a difference of functional outcome between BQT autograft and SBHT autograft in arthroscopic-assisted ACL
reconstruction for isolated ACL injury patients.[18]
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Introduction

The knee is a synovial hinge joint with an extensive network of ligaments and muscles. It is the largest and most complex joint with several
internal structures.[1] The anterior cruciate ligament (ACL) is one of the mostimportant intra-articular ligaments in the knee joint. It is regarded
as the main barrier preventing the tibia from anteriorly translating onto the femur. Additionally, it gives the knee joint rotational stability while
walking normally and performing regular tasks.1 Classically, ACL injuries affect people during their prime working hours. The greatest
incidence occurs in 15 to 25-year-old participants of work and pivoting sports. Work-related injuries and accidents are also common.
Consequences of ACL injuries include lost time from work and a lower quality of life.[2]

The treatment options for ACL deficient knee include nonoperative and operative management. Operative management includes re pair of
the anterior cruciate ligament either isolated or with augmentation and reconstruction with either autograft allograft or synthetic graft. 1 Current
research supports the concept that under observance of several key factors, arthroscopic ACL reconstruction done with a biologic autograft
significantly improves the stability and function of the knee in most ACL-deficient patients. The most common graft choices are the bone-
patellar tendon-bone (BPTB) and the semitendinosus/gracilis (hamstring) tendon.[3]

Many different autograft options exist. Bone-patellar tendon-bone (BPTB) autografts are the standard autograft of choice in the United
States.4 Few studies have found patellar fracture, patellofemoral pain, increased donor-site morbidity, arthrofibrosis, and quadriceps
weakness after surgery.[4] BPTB autograft also predisposes patients to a greater risk of knee osteoarthritis than other autograft types.
Several studies reported that quadrupledhamstrings (QHS) autografts have been used as an alternative to BPTB autografts.6-10 However,
QHS autografts have shown higher rates of failure than BPTB autografts and undersized grafts can be problematic in small-statured
patients.[5]
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The diameter of the graft is one of the most important considerations during ACL reconstruction surgery of the knee. The effect of the
autograft diameter on the re-rupture and revision rate of the reconstructed ACL of the knee has been studied intensively and harvesting of
small diameter graft can lead to a higher failure rate.[5] Grafts larger than 8 mm were found to reduce the failure rate and provide a protective
effect. However, in our country as well as in Asian countries, it is very difficult to get quadruple strands of hamstring graft with a diameter of
8 mm. In addition, it is also very hard to predict the diameter of the hamstring (HT) graft due to its inherent variability of size, length, and
diameter. Nowadays the use of quadriceps tendon (QT) autograft has been steadily increasing for ACL reconstruction. This was due to
significant surgical advances and reliable harvesting techniques for the all- soft tissue QT autograft. Additionally, the QT provides favorable
anatomy with low donor-site morbidity and a decrease in anterior knee pain and numbness.[6] Cavaignac et al demonstrated benefits of QT
for ACLR include stronger, stiffer tissue and preservation of kneeflexor strength which may allow for more aggressive postoperative
rehabilitation.[7] Jennifer et al reported that the use of a QT graftin ACL reconstruction leads to equal or better function al outcomes than the
use of an HT graft. 14 However, less published data are available in our country. Therefore, the present study has been designed to assess
the functional outcome of arthroscopic isolated ACL reconstruction with quadriceps tendon.[8].

Materials and Methods
The study was conducted in the Department of Orthopaedics, after approval from the Institutional Ethics Review Board (IERB). The study
included patients of either gender with ACL tears undergoing ACL reconstruction. This research was a descriptive study conducted over 18
months. A total sample size of 32 patients was determined using the formula for proportions.

Inclusion criteria
Patients with primary ACL injury, ACL injury with or without meniscal injury, and no previous knee surgeries were included.

Exclusion criteria

Patients with systemic infection or sepsis, additional ligamentous laxity in the affected knee, active articular infection or inflammatory joint
disease, multiple ligament injuries, partial- or full-thickness cartilage defects, and femoral condyle fixation with an interference screw were
excluded.

The study involved 32 patients with complete ACL tears who underwent arthroscopic ACL reconstruction using central quadriceps tendon
grafts. Comprehensive case histories, including sociodemographic data and other medical conditions, were recorded. Preoperative
preparation included X-ray and MRI imaging. Preoperative strength and range of movement of the knee joint were measured and
documented. Static and dynamic quadriceps exercises were taught to patients while awaiting surgery. All patients were enlightened on the
standard postoperative rehabilitation. Patients then underwent surgery according to the described methodology, and postoperat ive
evaluations were conducted using X-rays and the Tegner Lysholm knee score to assess functional outcomes. Data were entered into a
Microsoft Excel data sheet (Microsoft Corporation, United States) and analysed using IBM SPSS Statistics for Windows, Version 22.0
(released 2013, IBM Corp., Armonk, NY). A p-value of <0.05 was considered statistically significant after assuming all the rules of statistical
tests.

Results

In this study, a total of 40 patients underwent arthroscopic isolated ACL reconstruction using a peroneus longus tendon autog raft. The mean
graft diameter was 8.25 + 0.414 mm (range: 7.50-9.00 mm). Pre-operatively, 70% of patients had Grade 3+ Lachman'’s test, while at the final
follow-up after 9 months, 95% of patients were negative for Lachman’s test (p < 0.001), indicating significant improvement in knee stability.
The Tegner activity level score improved from a pre-operative mean of 2.95 + 0.94 to 6.90 + 1.21 post-operatively (p < 0.001), reflecting
enhanced functional activity. The AOFAS score decreased slightly from 100 £ 0.00 to 96.75 + 5.71 (p = 0.020), yet the majority (80%) of
patients still achieved an excellent post-operative score. Regarding eversion power, 85% of patients retained Grade 5 strength, while 15%
showed Grade 4 strength post-operatively (p = 0.250). These findings suggest that ACL reconstruction with a peroneus longus tendon autograft
is an effective procedure with minimal donor site morbidity and significant functional improvement.

This prospective interventional study was carried out to assess the functional outcome of arthroscopic isolated ACL reconstruction by peroneus
longus tendon autograft and assessment of donor site morbidity. A total of 40 cases were enrolled for the study.

Table 1 presents the age distribution of the patients. The mean age of all participants was 27.35+4.03 years (21-40 years), with the majority
of patients (40%) belonging to the 20-25 years age group.

Table 1: Age Composition of Study Population (N=40)

Age Group (in years) Frequency Percentage (%)
20-25 16 40
26-30 14 35
31-35 8 20
36-40 2 5

Total 40 100
Meanz SD (Range) 27.35+4.03 years (21-40 years)

Table 2: Cause of Injury Among Study Patients (N=40)

Cause of Injury Frequency Percentage (%)
Sports 24 60

Road Traffic Accidents 12 30

History of Fall 4 10
Total 40 100

In this study, most of the study patients had suffered from injury over right knee joint (60%).

Table 3: Intraoperative Graft Diameter (mm) of Study Patients (N=40)

Graft Diameter (mm) Frequency Percentage (%)
7.50 4 10

8.00 16 40

8.50 16 40

9.00 4 10

Mean + SD (Range) 8.25+ 0.414 (7.50-9.00)
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Table 4: Evaluation of Function by Lachman’s Test (N=40)

Lachman’s Test | Pre-operative n | Post-operative Final Follow-up (9 months) | P-
Grade (%) n (%) value
Negative 0 (0%) 38 (95%) <0.001
Grade 1+ 0 (0%) 2 (5%)

Grade 2+ 12 (30%) 0 (0%)

Grade 3+ 28 (70%) 0 (0%)

Table 5: Evaluation of Pre- and Post-operative Tegner Activity Level Score (N=40)

Tegner Activity Level Score | Pre-operative n (%) | Post-operative Final Follow-up (9 months) n (%) | P-value
Mean = SD 2.95+0.94 6.90 + 1.21 3.4 x 107
Score

2 16 (40%) 0 (0%) 47x10°W
3 12 (30%) 0 (0%)

4 10 (25%) 2 (5%)

5 2 (5%) 2 (5%)

6 0 (0%) 8 (20%)

7 0 (0%) 18 (45%)

8 0 (0%) 6 (15%)

Table 6: Evaluation of Pre- and Post-operative AOFAS Score (N=40)

AOFAS Score Pre-operative n (%) | Post-operative Final Follow-up (9 months) n (%) | P-value
Poor (0-50) 0 (0%) 0 (0%) 0.125V¥
Fair (51-74) 0 (0%) 2 (5%)
Good (75-94) 0 (0%) 6 (15%)
Excellent (95-100) 40 (100%) 32 (80%)
Mean = SD (Range) | 100 + 0.00 96.75+ 5.711 (74-100) 0.020t
Table 7: Evaluation of the Power of Eversion by MRC Grading (N=40)
MRC Grade Pre-operative n (%) Post-operative Final Follow-up (9 months) n (%) P-value
4 0 (0%) 6 (15%)
5 40 (100%) 34 (85%) 0.250
Discussion

In patients with where ACL injury is ignored and not treated timely, knee disability is worrisome which in turn can bring upon joint, pernicious
consequences if the injury persists. With the advancements in surgical methods and improved outcomes, the expectations of patients to return
to their pre-injury levels has put up a lot of burden. In providing and fulfilling such expectations, graft choice also plays a major role, out of
which, the use of hamstring grafts is gaining popularity especially the quadrupled hamstring graft. 4 string hamstring graft has been proven to
have better graft strength and stiffness as compared to patellar tendon graft.[9]

The morbidity of the donor site is also less when compared to BPTB graft and additionally decreasing the risk of patellar fracture too. For a
successful outcome using hamstring autograft, a good and stable initial fixation is needed which has been achieved with the usage of end
buttons which has a good pull-out strength.[10]

In our study all the 15 patients underwent ACL reconstruction using hamstring autograft during the study period. The graft was fixed with end
button on the femoral side while interference screw was used in the tibial tunnel for fixation with additional strengthening material if necessary
such as suture discs for a better hold.[11]12 males and 3 females were part of the study with majority having injury to right knee. In a study by
Brown et al., it was seen that in spite of the female sex being more prone for getting injured, due to limited exposure to ci rcumstances in
context to the mode and cause of injury, the incidence is more in males. It was also deduced that the side of limb involved had no influence in
functional outcome.[12]

In the knee scoring scale by Lysholm, 27% of the patients had excellent outcome, 53% good, 13% fair and 7% poor. In a similar study by
Bourke et al. where 143 patients were included in the study, good or excellent Lysholm score at the end of one year follow -up was seen in
94% of participants in the study. In this study 67% of the study participants returned to pre-injury level while 33% did not return to pre-injury
level.[13]

In a recent study, very good outcomes for ACL reconstruction were observed with the use of hamstring graft, given the surgery being timed
well, an appropriate thickness of the graft used and an excellent protocol for post-op physiotherapy. A drastic increase in IDKC score was also
seen. The timing of surgery and protocol for rehabilitation greatly influence the end results.[14]

Kautzner et al. compared the functional outcome of ACL reconstruction using hamstring graft versus patellar tendon graft and found significant
betterment of the patient’s functional status and knee stability after ACL reconstruction using either one of the grafts. In this study both the
grafts had comparable results.[15]

A prospective randomized comparison between the use of BPTB graft and hamstring graft, it was seen that patient had very less discomfort
in knee walking test when the latter was used and had an excellent functional outcome too. A study by Williams et al.[16] achieved a significant
improvement in the mean scoring post operatively at the end of 2 years. The score improved from a preoperative value of 55 to 92 post-
operatively which had a significant p value. Another retrospective study reported an excellent outcome of around 96% in patients who
underwent arthroscopic reconstruction of ACL using 4-stranded hamstring graft. Gulick et al. did a study on 57 patients and achieved a good
result; around 85% of the patients returned to a functional level comparable to as was before the injury[17]

Conclusion
Functional outcome of patient undergoing arthroscopic-assisted ACL reconstruction is better in BQT group compared to SBHT group, both in
subjective and objective parameters given.
There is a difference of functional outcome between BQT autograft and SBHT autograft in arthroscopic-assisted ACL reconstruction for
isolated ACL injury patients.[18]
In this study, BQT autograft had superior outcome in both subjective and objective measurements (biomechanic, biomaterial, and return to
strenuous/sport activity) compared to SBHT autograft.[19]
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