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Introduction: Anterior cruciate ligament (ACL) injury is a common cause of knee instability and functional limitation. Arthroscopic 
reconstruction using hamstring tendon autografts is widely used because of favorable functional outcomes and lower donor-site morbidity.
Aim: This study aims to evaluate the clinical and functional outcomes of patients undergoing arthroscopic ACL reconstruction using a 
hamstring tendon autograft.
Materials and Methods: A prospective observational study was conducted over 18 months in the Department of Orthopaedics, M.G.M. 
Medical College and L.S.K. Hospital, Kishanganj, Bihar. Fifty patients aged 18–50 years with clinically and radiologically confirmed ACL tears 
underwent primary arthroscopic ACL reconstruction using a quadrupled hamstring tendon autograft. Femoral fixation was performed using a 
cortical button and tibial fixation using an interference screw. Patients were followed at 1, 2, 3, 6, and 12 months. Functional outcome was 
assessed using the Lysholm Knee Scoring Scale, while clinical stability and post-operative complications were documented. No comparator 
group was included. The study was confined to one institution, and no instrumented laxity measurements or formal return-to-sport outcomes 
were reported.
Results: The mean age of participants was 31.72 ± 8.88 years, and 72% were male. Road traffic accidents were the commonest mechanism of 
injury (44%), followed by sports-related injuries (36%). Medial meniscal tear was the most common associated injury (40%). Fifteen of 50 
patients (30%) experienced a recorded post-operative complication. In the total cohort, anterior knee pain occurred in 5/50 (10%), tunnel 
widening in 4/50 (8%), infection in 3/50 (6%), and tibial screw dislodgement, graft failure, and knee stiffness in 1/50 (2%) each. The mean 
Lysholm score improved from 50.74 ± 6.342 preoperatively to 86.00 ± 10.067 postoperatively (P < 0.05); 52% had good, and 32% had excellent 
Lysholm outcomes at final follow-up.
Conclusion: In this single-center prospective observational cohort of 50 patients, Lysholm scores improved over 12 months after hamstring 
autograft ACL reconstruction, with 84% classified as having good-to-excellent outcomes. These findings describe short-term recovery within 
the treated cohort. The absence of a comparator and adjusted analyses precludes causal attribution or conclusions about superiority over 
alternative reconstruction strategies or non-operative management; long-term effectiveness and return to sport were not established.
Keywords: Anterior cruciate ligament, arthroscopy, hamstring autograft, knee, Lysholm score.

Abstract

Learning Point of the Article:
Arthroscopic anterior cruciate ligament reconstruction using a hamstring tendon graft can restore knee stability and improve functional 

outcomes, facilitating a return to daily activities and sports.

A Study of Functional Outcome of Arthroscopic Anterior Cruciate 
Ligament Reconstruction Using Hamstring Graft

1 1M. Akhil , Amrit Singh , Yakshit Gera¹
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Introduction
The knee is one of the most commonly injured joints, with the 
anterior cruciate ligament (ACL) being particularly vulnerable 
to injury and subsequent functional instability [1]. The 
increasing incidence of ACL injuries has been associated with 
greater participation in sports and the rising burden of road 
traffic accidents. The ACL, together with the other stabilizing 
structures of the knee, plays a critical role in maintaining joint 
stability and normal function [2,3]. It contributes to control of 
anterior–posterior translation and helps resist valgus and 
rotational stresses during dynamic knee movements [4]. Owing 
to the limited intrinsic healing potential of a completely torn 
ACL, surgical reconstruction is frequently required in patients 
with symptomatic instability and functional demands.
Both autografts and allografts have been used successfully for 
ACL reconstruction [5,6]. Surgical techniques have evolved 
from open reconstruction to minimally invasive arthroscopic 
procedures, which have become widely adopted because of 
their ability to facilitate anatomical graft placement and 
assessment of associated intra-articular pathology [7]. Among 
the available autograft options, hamstring tendon grafts provide 
an effective alternative to bone–patellar tendon–bone (BPTB) 
grafts while reducing donor-site morbidity related to the 
extensor mechanism.
Hamstring tendon autografts have demonstrated favorable 
clinical and functional outcomes in appropriately selected 
patients undergoing ACL reconstruction [8]. Quadrupled 
hamstring grafts have also demonstrated satisfactory biological 
incorporation following intra-articular implantation. In the 
early post-operative period, graft nourishment is partly 
supported by diffusion from the surrounding synovial fluid, 
which may contribute to graft cell survival and subsequent 
ligamentization.
Several fixation devices have been developed for hamstring 
tendon grafts. Appropriate fixation is essential to provide 
adequate initial graft stability and stiffness and to permit 
progressive rehabilitation. Contemporary fixation methods, 
including cortical button fixation on the femoral side and 
interference screw fixation on the tibial side, provide reliable 
mechanical stability and facilitate post-operative rehabilitation.
Evidence comparing hamstring and BPTB autografts has 
generally demonstrated comparable functional outcomes. A 
meta-analysis by Biau et al. in 2007 found no significant 
difference between hamstring and BPTB grafts with respect to 
functional outcomes assessed using the International Knee 
Documentation Committee (IKDC) score and return to pre-
injury activity levels [9]. Other studies have reported a lower 
incidence of certain donor-site complications with hamstring 
grafts, further supporting their use in appropriately selected 

patients [7,8,9].
In the present study, arthroscopic ACL reconstruction was 
performed using a quadrupled hamstring tendon autograft, 
with cortical button fixation on the femoral side and 
interference screw fixation on the tibial side, with additional 
fixation when clinically indicated. The study evaluated post-
operative knee stability and functional recovery following this 
reconstruction technique.

Aim
This study aims to evaluate the clinical and functional outcomes 
of patients undergoing arthroscopic ACL reconstruction using 
a hamstring tendon autograft.

Objectives
1. To assess post-operative knee stability using clinical tests, 
including the Lachman and pivot-shift tests, at predetermined 
follow-up intervals
2. To evaluate changes in knee range of motion during the post-
operative follow-up period
3. To assess functional recovery following arthroscopic ACL 
reconstruction using the Lysholm Knee Scoring Scale
4. To assess post-operative complications following 
arthroscopic ACL reconstruction using a hamstring tendon 
autograft.

Materials and Methods

Study design and setting
A prospective observational study was conducted in the 
Department of Orthopaedics, M.G.M. Medical College and 
L.S.K. Hospital, Kishanganj, Bihar, over a period of 18 months. 
The study included patients aged 18–50 years with clinically 
and radiologically confirmed ACL tears who underwent 
arthroscopic ACL reconstruction using a hamstring tendon 
autograft. This was a single-arm study without randomization 
or a comparison group receiving BPTB reconstruction, 
allograft reconstruction, or non-operative management.

Study population and sample size
The study population comprised patients presenting with ACL 
injuries who were planned for primary arthroscopic ACL 
reconstruction using a hamstring autograft. A total of 50 
patients were included in the study.
The sample size was calculated using the single-proportion 
formula:
n = Z p (1−p)/E2 2
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where Z = 1.28 for an 80% confidence level, P = 0.50 (expected 
proportion), and E = 0.091 (allowable margin of error). 
Accordingly:
n = (1.282 × 0.50 × 0.50)/(0.0912) = 49.46
The calculated sample size was rounded up to 50 participants. 
This single-proportion calculation did not establish statistical 
power for detecting changes in Lysholm scores, uncommon 
complications, or differences between patient subgroups. The 
small sample therefore limits statistical precision and 
generalizability.

Eligibility criteria
Patients aged 18–50 years with a clinically and radiologically 
confirmed ACL tear, who were willing to 
participate and comply with the scheduled 
follow-up assessments, were eligible for 
inclusion. Patients were also required to 
have no pre-existing pathology involving the 
contralateral knee.
Pat i e n t s  u n d e r go i ng  re v i s i o n  ACL 
reconstruction were excluded. Patients with 
ACL injuries associated with intra-articular 
fractures, previous surgery on the affected 
knee, or complex ligamentous injuries 
requiring surgical intervention, including 
posterior cruciate l igament injuries, 
collateral ligament injuries requiring 
reconstruction, or posterolateral corner 
injuries, were excluded. Patients with 
established osteoarthritis of the affected 
knee were also excluded.

Pre-operative assessment
All patients underwent a detailed clinical evaluation 
followed by radiological assessment and magnetic 
resonance imaging to confirm the ACL tear and identify 
associated intra-articular pathology. Pre-operative knee 
stability was assessed using the anterior drawer test, 
posterior drawer test, Lachman test, and pivot-shift test. 
Relevant demographic and clinical information was 
recorded using a standardized study pro forma.

Surgical technique
All procedures were performed using a standardized 
arthroscopic ACL reconstruction technique with a 
hamstring tendon autograft. Following routine pre-
operative preparation, patients received combined 
spinal and epidural anesthesia and were positioned 

supine with the operative knee appropriately supported. A 
pneumatic tourniquet was applied to the proximal thigh, and 
the operative limb was prepared and draped under aseptic 
precautions.
Diagnostic arthroscopy was initially performed through 
standard anterolateral and anteromedial portals to confirm the 
ACL tear and assess associated intra-articular pathology, 
particularly meniscal injuries. Associated meniscal pathology 
identified during arthroscopy was treated according to the 
nature of the lesion. The torn ACL tissue was debrided as 
required, and the native femoral and tibial ACL footprints were 
identified. The reported data did not specify the numbers 
undergoing meniscal repair, partial meniscectomy, or other 
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Figure 1: Arthroscopic-assisted graft passage through the tunnels with femoral-side 
fixation.

Figure 2: Distribution of recorded post-operative complications among the 15 patients who 
experienced a complication. The percentages displayed in Fig. 2 describe the distribution among the 15 
patients with a recorded complication (anterior knee pain 5/15, tunnel widening 4/15, infection 3/15, 
and one case each of tibial screw dislodgement, graft failure, and knee stiffness). Incidence in the full 
cohort of 50 patients was 10%, 8%, 6%, and 2% each, respectively. The tunnel-widening count of 4/50 
(8%) represents a reported radiographic finding; its magnitude and clinical relevance cannot be 
determined without a defined measurement protocol and threshold.
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meniscal management, and functional outcomes were not 
stratified by meniscal treatment.

Hamstring graft harvesting and preparation
The semitendinosus and gracilis tendons were harvested 
through a longitudinal incision over the pes anserinus 
while taking care to protect the saphenous nerve and 
surrounding soft tissues. The tendons were carefully 
released from their attachments and harvested using a 
tendon stripper. The harvested tendons were kept moist 
in normal saline, and residual muscle tissue was removed.
The tendons were subsequently prepared and 
quadrupled over a graft preparation device. The graft was 
trimmed to an appropriate length and diameter and 
secured using whip-stitch sutures. The final graft 
dimensions were recorded before implantation. 
Although graft dimensions were recorded, graft diameter 
was not included in the reported outcome analysis.

Femoral and tibial tunnel preparation
T h e  n a t i v e  A C L  f o o t p r i n t s  w e r e  i d e n t i f i e d 
arthroscopically, and the femoral and tibial tunnels were 
created using standard anatomical tunnel-placement 

techniques. When required, limited notchplasty was 
performed to prevent graft impingement. The femoral 
tunnel was prepared using a femoral guide, while the tibial 
tunnel was created using a tibial guide positioned to 
reproduce the anatomical orientation of the native ACL. 
The tunnels were appropriately sized according to the 
prepared graft.

Graft placement and fixation
Th e  p repared  hamst r i ng  g raf t  wa s  i nt ro d u ced 
arthroscopically through the tibial and femoral tunnels. 
Femoral fixation was achieved using a closed-loop cortical 
button. After appropriate positioning and cyclic tensioning 
of the graft through repeated knee flexion and extension, 
tibial fixation was performed using an interference screw. 
Excess graft tissue was trimmed. Final graft positioning and 
knee stability were assessed intraoperatively using the 
Lachman and pivot-shift tests (Fig. 1).

Post-operative management and rehabilitation
A standardized postoperative rehabilitation protocol was 
initiated from the 1st post-operative day. Wound dressings 
were changed on post-operative days 2 and 7, and sutures 
were removed on approximately post-operative day [10]. 
During the initial 4 weeks, the knee was supported with a 

long knee brace, and flexion was restricted according to the 
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a b

c d
Figure 4: Case 2 – Post-operative anteroposterior and lateral radiographs and clinical 
photographs demonstrating knee flexion and extension. (a) Post-operative X-ray, AP 
view (b) Post-operative X-ray–lateral view (c) Post-operative flexion (d) Post-op 
extension.

a

b c

Figure 3: Case 1 – Post-operative radiograph and clinical photographs 
demonstrating knee flexion and extension. (a) Post-operative X-ray (b) Post-
operative flexion (c) Post-operative extension.
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rehabilitation protocol. From the second post-operative month, 
progressive quadriceps and hamstring strengthening exercises 
were initiated following brace removal. Patient adherence to 
exercises and attendance at supervised physiotherapy were not 
quantified; a prescribed standardized protocol should therefore 
not be interpreted as confirmed uniform rehabilitation 
exposure.

Follow-up and outcome assessment
Patients were followed clinically at 1, 2, 3, 6, and 12 months 
after surgery. At each follow-up visit, clinical assessment of 
knee stability was performed using the anterior drawer, 
Lachman, posterior drawer, and pivot-shift tests, as 
appropriate. Functional outcome was assessed using the 
Lysholm Knee Scoring Scale.  Al l  f indings were 
documented prospectively in a standardized pro forma. 
Instrumented laxity testing (such as KT-1000/KT-2000), 
IKDC, Knee Injury and Osteoarthritis Outcome Score 
(KOOS), Tegner activity scale, ACL-Return to Sport after 
Injury, and formal return-to-sport outcomes were not part 
of the study protocol. Return to the pre-injury sports level, 
time to return to sport, and post-operative sports 
participation were not evaluated. The reported clinical tests 
do not provide quantitative instrumented laxity estimates.
The primary assessment of functional recovery was based 
on the change in Lysholm knee score during postoperative 
follow-up. Clinical knee stability and post-operative 

complications were also documented. Associated meniscal 
pathology and the injury-to-surgery interval were recorded 
descriptively; the study was not designed or powered for 
adjusted subgroup analyses of their independent effects on 
functional outcome. Rehabilitation was standardized by 
protocol, but adherence and physiotherapy attendance were 
not quantitatively measured. No analysis of the relationship 
between surgical timing and Lysholm outcome, or between the 
type of meniscal treatment and post-operative function, was 
performed.
Complication frequencies were expressed using all 50 patients 
as the denominator; percentages in Fig. 2 used the 15 patients 
reported to have a complication. The available report did not 
provide operational definitions, diagnostic criteria, severity 
grades, or case-specific treatment and resolution for anterior 
knee pain,  infection,  tunnel w idening ,  t ibial  screw 
dislodgement, graft failure, or stiffness. For tunnel widening, 
the imaging modality and views, measurement landmarks, 
baseline comparison, assessment timing, and threshold for a 
clinically relevant increase were not documented. These events 
were therefore retained as descriptive reported complications 
rather than standardized or independently verified endpoints.

Statistical analysis
Data were entered into a Microsoft Excel spreadsheet and 
analyzed using statistical software. Continuous variables were 
summarized using mean and standard deviation, while 

a b

c d

Figure 5: Case 3 – Post-operative anteroposterior and lateral radiographs and 
clinical photographs demonstrating knee flexion and extension. (a) Post-
operative X-ray–AP view (b) Post-operative X-ray-lateral view (a) Post-
operative flexion (b) Post-operative extension.

a

b c

Figure 6: Case 4 – Post-operative radiograph and clinical photographs demonstrating 
knee flexion and extension. (a) Post-operative X-ray (b) Post-operative flexion (c) 
Post-operative extension.
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categorical variables were expressed as frequencies and 
percentages. Changes in functional outcome scores across 
follow-up were assessed using repeated-measures methods 
according to data distribution, with a two-sided P < 0.05 
considered statistically significant. Because this was a small, 
single-arm observational study, analyses were primarily 
descriptive and within-cohort; no between-graft comparison or 
multivariable adjustment for age, sex, associated meniscal 
injury, injury-to-surgery interval, or activity level was 
performed. Effect-size estimates and confidence intervals were 
not available for all outcomes, and this is acknowledged as a 
limitation. No multivariable model assessed the independent 
contributions of age, sex, baseline activity, injury chronicity, 
meniscal pathology or treatment, graft diameter, and 
rehabilitation exposure. The exact repeated-measures test and 
P-value were not specified in the available report; the reported P 
< 0.05 was retained without reanalysis, and no additional 
inferential estimates were generated from aggregate data.

Ethical considerations
The study was conducted after obtaining approval from the 
Institutional Ethics Committee. Written informed consent was 
obtained from all participants before enrollment. Patient 

confidentiality was maintained throughout the study, and the 
study procedures were conducted in accordance with the 
ethical principles governing research involving human 
participants.

Results

Baseline characteristics
The baseline characteristics of the patients showed that the 
mean age of the study participants was 31.72 ± 8.88 years, with 
the highest proportion belonging to the 26–30-year age group 
(20%), followed by the 31–35-year age group (18%). The study 
population was predominantly male (72%), with a male-to-
female ratio of 18:7. Regarding occupation, 40% were engaged 
in office work/housework, followed by recreational sports 
(32%) and labor work (28%). The left knee was more 
commonly involved (56%) than the right knee (40%), while 
bilateral involvement was observed in 4% of patients. Road 
traffic accidents were the most common mode of injury (44%), 
followed by sports-related injuries (36%) and falls (20%) 
(Table 1).

Clinical, injury-related and intraoperative characteristics
The clinical, injury-related, and intraoperative characteristics 
showed that the majority of patients (52%) underwent surgery 
within 4–6 months of injury, followed by 32% who underwent 
surgery within 6 weeks–3 months. Giving way was the most 
common presenting symptom (100%), followed by pain (76%) 
and swelling (28%). Medial meniscus tear was the most 
frequently observed associated meniscal finding (40%), 
followed by lateral meniscus tear (32%), while 12% had an 
isolated ACL tear. The mean duration of surgery was 92.6 ± 15.4 
min, with a mean intraoperative blood loss of 100.0 ± 40.0 mL 
(Table 2). These injury-to-surgery and meniscal categories are 
descriptive; their associations with functional outcome were 
not evaluated, and treatment-specific meniscal outcomes were 
unavailable.
Post-operative complications were recorded in 15 of 50 patients 
(30%). Using the entire study cohort (n = 50) as the 
denominator, anterior knee pain occurred in 5 patients (10%), 
tunnel widening in 4 (8%), infection in 3 (6%), and 
dislodgement of the tibial screw, graft failure, and knee stiffness 
in 1 patient each (2% each). Fig. 2 shows the relative 
distribution of these complications among the 15 affected 
patients. These counts are retained as reported. Event 
definitions, severity, management, and resolution were not 
available, limiting interpretation of the overall complication 
burden and comparisons with other cohorts.
Post-operative functional outcomes according to the Lysholm 

Variable Category Frequency Percentage

18–20 5 10

21–25 8 16

26–30 10 20

31–35 9 18

36–40 7 14

41–45 6 12

46–50 5 10

Mean age±SD 31.72±8.88 years —

Male 36 72

Female 14 28

M:F ratio 18:07 —

Labor work 14 28

Office 

work/housework
20 40

Recreational sports 16 32

Right 20 40

Left 28 56

Bilateral 2 4

Road traffic 

accidents
22 44

Sports 18 36

Fall 10 20

ACL: Anterior cruciate ligament

Table 1: Sociodemographic and baseline clinical characteristics of 

patients undergoing arthroscopic ACL reconstruction using 

hamstring autograft (n =50)

Age group 

(years)

Gender

Occupation

Side 

involvement

Mode of 

injury



Knee Scoring Scale showed that 52.0% of patients had good 
outcomes and 32.0% had excellent outcomes. The mean 
Lysholm score improved significantly from 50.74 ± 6.342 
preoperatively to 86.00 ± 10.067 postoperatively (P < 0.05) 
(Table 3).
Representative post-operative radiographs and clinical 
photographs demonstrating post-operative knee flexion and 
extension are shown in Figs. 3, 4, 5, and 6.

Discussion
The present study evaluated the clinical characteristics, post-
operative complications, and functional outcomes following 
arthroscopic ACL reconstruction. The mean age was 31.72 ± 
8.88 years, with a predominance of males (72%). Road traffic 
accidents were the commonest mechanism of injury (44%), 
followed by sports-related injuries (36%). This is consistent 
with Sanders et al., who reported a significantly higher 
incidence of ACL tears among males, with peak incidence 
occurring in young adulthood [11].
Giving-way was the most frequent presenting symptom 
(100%), followed by pain (76%) and swelling (28%). Most 
patients underwent reconstruction within 4–6 months of 
injury. Medial meniscal tear was the most common associated 
injury (40%), followed by lateral meniscal tear (32%). Delayed 
reconstruction in ACL-deficient knees has been associated 
with an increased risk of secondary meniscal and chondral 
lesions [12]. The high frequency of associated meniscal 

pathology in the present study highlights the importance of 
timely assessment and management. The present study did not 
test the relationship between injury-to-surgery interval and 
post-operative function, so it cannot establish whether earlier 
reconstruction would have improved outcomes in this cohort.
Post-operative complications were recorded in 15 of 50 patients 
(30%). W hen calculated using the full cohort as the 
denominator, anterior knee pain occurred in 10%, tunnel 
widening in 8%, infection in 6%, and graft failure, tibial screw 
dislodgement, and knee stiffness in 2% each. Rout et al. similarly 
reported anterior knee pain following ACL reconstruction with 
quadrupled hamstring autograft [10]. Direct comparison of 
complication rates should be cautious because definitions, 
ascertainment methods, surgical technique, associated injuries, 
rehabilitation, and follow-up duration differ between studies. In 
particular, the present study did not prespecify a quantitative 
imaging protocol or diagnostic threshold for tunnel widening; 
therefore, the tunnel-widening observation should be 
interpreted descriptively rather than as a rigorously quantified 
radiographic endpoint. Furthermore, complication-specific 
diagnostic criteria, severity grading, treatment, and resolution 
were not reported. The clear cohort denominator does not 
resolve these ascertainment limitations; the data cannot 
support comparisons of complication severity or safety 
between techniques.
The principal finding was a significant improvement in 
functional outcome. The mean Lysholm score increased from 
50.74 ± 6.342 preoperatively to 86.00 ± 10.067 postoperatively 
(P < 0.05). Overall, 52% of patients achieved good and 32% 
excellent outcomes, giving 84% good-to-excellent results. The 
Lysholm score is an established measure for assessing 
functional outcomes following knee ligament surgery [13].

www.jocr.co.inAkhil M, et al
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Variable Category/Parameter
Number of patients, n 

(%)/mean±SD

6 weeks–3 months 16 (32.00)

4–6 months 26 (52.00)

7 months–1 year 4 (8.00)

>1 year 4 (8.00)

Giving way 50 (100.00)

Pain 38 (76.00)

Swelling 14 (28.00)

Medial meniscus tear 20 (40.00)

Lateral meniscus tear 16 (32.00)

Isolated ACL tear 6 (12.00)

Medial and lateral 

meniscus tear
8 (16.00)

Duration of surgery 

(minutes)
92.6±15.4

Intraoperative blood 

loss (mL)
100.0±40.0

Table 2: Clinical, injury-related and intraoperative characteristics 

of the study participants

Duration between 

injury and surgery

Symptoms at 

presentation

Associated 

meniscal findings

Intraoperative 

parameters

Symptoms are not mutually exclusive; therefore, percentages may 

exceed 100%. ACL: Anterior cruciate ligament

Outcome measure Frequency Percentage

Post-operative Lysholm 

outcome

Excellent 16 32

Good 26 52

Fair 5 10

Poor 3 6

Pre-operative Lysholm 

score, mean±SD
50.74±6.342

Post-operative Lysholm 

score, mean±SD
86.00±10.067

P -value <0.05

Table 3: Functional outcome following arthroscopic ACL 

reconstruction according to the Lysholm knee scoring scale

ACL: Anterior cruciate ligament, SD: Standard deviation



The present findings are comparable with previous studies. 
Sudhakar et al. reported 27% excellent, 53% good, 13% fair, and 
7 %  p o o r  o u tco m es  f ol l ow i ng  hamst r i ng  au tog raf t 
reconstruction, closely resembling the distribution observed in 
the present study [14]. Rout et al. reported greater 
improvement, with the mean Lysholm score increasing from 
approximately 49 to 95 and 90% of patients achieving excellent 
outcomes [10]. Williams et al. reported an increase from 55 
preoperatively to 92 postoperatively following four-strand 
hamstring autograft reconstruction [15]. Differences in post-
operative scores across these studies cannot be attributed to 
meniscal pathology or complications from the present 
unadjusted analysis. Differences in populations, follow-up, and 
outcome assessment also limit direct comparisons.
Hamstring autografts have recognized biomechanical 
properties and may reduce some donor-site morbidity 
compared with BPTB grafts [16, 17]. However, the present 
study did not include a BPTB, quadriceps tendon, allograft, or 
alternative-fixation comparison group and therefore cannot 
determine comparative effectiveness or graft superiority. Meta-
analytic evidence has reported broadly comparable long-term 
clinical function and stability between hamstring and BPTB 
autografts [18]. Biomechanical studies have also characterized 
the mechanical properties of commonly used grafts [19, 20]. 
Non-operative management was also not evaluated, and the 
observed within-cohort improvement cannot isolate the effect 
of graft choice from surgery, rehabilitation, natural recovery, or 
other influences.
Successful recovery following ACL reconstruction is 
influenced by graft selection, fixation, associated intra-articular 
pathology, rehabilitation, baseline activity, and timing of 
surgery [21]. In this cohort, a standardized rehabilitation 
protocol was prescribed, but adherence was not quantified. The 
wide injury-to-surgery interval and frequent associated 
meniscal injuries may also have influenced post-operative 
function; these factors were not adjusted for in multivariable 
analyses. In particular, the types and frequencies of meniscal 
procedures were not reported, preventing separation of the 
effects of ACL reconstruction from those of concomitant 
meniscal treatment. Graft diameter was not analyzed, and 
adherence to rehabilitation could not be accounted for.
Overall, 84% of patients achieved good-to-excellent Lysholm 
outcomes at 12 months, and the mean Lysholm score improved 
from baseline. These results describe functional recovery 
within this treated cohort. They should not be interpreted as 
evidence that hamstring autograft is superior to other graft 
choices or fixation techniques, and they do not address long-
term graft survival, recurrent instability, osteoarthritis, or return 
to high-level sport.

Limitations
This study included only 50 patients at a single institution, 
limiting statistical power, precision, detection of uncommon 
complications, and generalizability to other hospitals and 
patient populations. The sample-size calculation for a single 
proportion did not demonstrate power for longitudinal 
functional comparisons or subgroup analyses. The prospective 
observational design lacked randomization and a comparator 
receiving BPTB reconstruction, allograft reconstruction, or 
non-operative management. Selection bias and confounding 
therefore remain possible; the observed improvement cannot 
be attributed causally to hamstring autograft reconstruction or 
used to establish its superiority. The 12-month follow-up was 
insufficient to assess long-term graft survival, recurrent 
instability, osteoarthritis, or sustained sports participation.
Functional assessment relied principally on the Lysholm Knee 
Scoring Scale. IKDC, KOOS, and Tegner activity scores were 
not reported, limiting assessment across other domains of knee 
function and activity. Return to the pre-injury sports level, time 
to return to sport, and post-operative sports participation were 
not evaluated. Clinical Lachman and pivot-shift examinations 
were performed, but KT-1000/KT-2000 or other quantitative 
instrumented laxity measurements were not reported; 
objective stability could therefore not be characterized 
comprehensively.
Associated meniscal injuries were common, but the specific 
treatments and their separate effects on functional recovery 
were not analyzed. The injury-to-surgery interval varied from 6 
weeks to more than 1 year, and its relationship with outcome 
was not evaluated. Rehabilitation adherence and physiotherapy 
attendance were not quantified. Consequently, variation in 
meniscal treatment, surgical timing, and rehabilitation 
exposure may have influenced recovery. Surgeon number, 
experience, and possible inter-surgeon variability were not 
captured in the reported dataset.
Although full-cohort denominators have been clarified, the 
report lacked standardized definitions, diagnostic criteria, 
severity grading, and management or resolution details for the 
recorded complications. Tunnel widening was reported 
without a documented imaging modality, measurement 
method, baseline comparison, timing, or clinically relevant 
threshold. Its frequency must therefore be interpreted as a 
descriptive observation, and its clinical significance remains 
uncertain. These reporting gaps also limit comparisons of 
complication rates with other studies.
No multivariable analysis adjusted for age, sex, activity level, 
injury chronicity, meniscal pathology or treatment, graft 
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diameter, or post-operative rehabilitation. Their independent 
effects cannot be separated from the observed functional 
improvement. Confidence intervals and standardized effect 
sizes were not provided, and the exact statistical test and exact P-
value underlying the reported significance were not specified. 
Larger multicenter comparative studies with longer follow-up, 
broader validated outcome measures, formal return-to-sport 
assessment, quantitative stability testing, documented 
rehabilitation adherence, standardized complication and 
imaging criteria, and prespecified adjusted analyses are needed.

Conclusion
In this prospective single-center observational cohort of 50 
patients, the mean Lysholm score increased from 50.74 ± 6.342 
before surgery to 86.00 ± 10.067 after hamstring autograft ACL 
reconstruction, and 84% had good-to-excellent Lysholm 
outcomes at 12 months. These findings describe short-term 

functional improvement within the treated cohort. The 
absence of a control group and adjustment for potential 
confounders prevents causal attribution or conclusions about 
s u p e r i o r i t y  o v e r  B P T B  r e c o n s t r u c t i o n ,  a l l o g r a f t 
reconstruction, or non-operative management. Long-term 
effectiveness, graft survival, recurrent instability, osteoarthritis, 
and return to sport were not established by this study.

Clinical Message

Arthroscopic ACL reconstruction using a quadrupled hamstring 
autograft demonstrated improved Lysholm scores, with 84% of 
patients achieving good-to-excellent functional outcomes at 12 
months. Careful patient selection, appropriate graft fixation, and 
structured postoperative rehabilitation are essential for functional 
recovery. Larger comparative studies with longer follow-up are 
needed to establish long-term outcomes and comparative 
effectiveness.
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