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The anterior cruciate ligament (ACL) is one of the four 
primary knee joint ligaments. It is crucial for preserving 
joint stability when performing daily tasks [1, 2]. A frequent 
injury among soccer and basketball players, it is the most 
often injured ligament in the knee [3]. Female athletes have 
a three to ten times higher risk of this ligament disruption 
than male athletes [4]. One in 3,500 people in the general 
population is thought to get ACL damage each year [3]. 

Untreated cases have a markedly increased incidence of 
osteoarthritis in the knee, meniscus tears, and functional 
instability [5]. Treating ACL injuries is essential. ACL repair 
is the standard course of therapy for those with ACL 
injuries who wish to return to sports [6]. Following an ACL 
injury, operative and non-operative treatment modalities 
are employed. Management is in�uenced by objectives, 
goals, concurrent injuries, risk factors, and patient activity 
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Anterior cruciate ligament (ACL) injuries are among the most common knee injuries, particularly 

in active individuals and athletes. Untreated ACL tears can lead to joint instability, meniscal 

damage, and early osteoarthritis. Objectives: To assess the e�cacy of hamstring tendon 

autografts in arthroscopic ACL reconstruction. Methods: A longitudinal descriptive study was 

undertaken from July 2023 to January 2024, including 70 patients with ACL rupture with an 

arthroscopic ACL reconstruction using hamstring autografts. Patients were assessed through 

Lysholm knee scoring and International Knee Documentation Committee (IKDC) scores at 6 

weeks, 3 months, and 6 months postoperatively. Demographic data, clinical characteristics, 

and outcomes were analyzed using statistical methods, using a p-value≤0.05 as signi�cant. 

Results: Participants were predominantly male (80%), with a mean age of 35.6 years (SD 5.76). 

Causes of ACL injury included road tra�c accidents (40%), sports activities (31.4%), and falls 

(28.6%). Preoperative IKDC scores improved signi�cantly from 52.6 (95% CI: 50.9–54.3) to 89.6 

(95% CI: 88.8–90.4) postoperatively (p<0.001, Cohen's d = 5.2). Lysholm scores indicated 

excellent outcomes (90–100) in 44.3% (SD 4.1), good (80–89) in 38.6% (SD 3.8), fair (65–79) in 

12.9% (SD 2.5), and poor (<65) in 4.3% (SD 1.2). Right-sided injuries showed better outcomes 

(p<0.001). Sports-related injuries had superior outcomes (p<0.001). Conclusions: The study 

contributes valuable insights into demographic factors in�uencing results, emphasizing the 

importance of graft choice in achieving favorable postoperative knee function. 
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levels [7]. The primary treatment options for ACL injury as 
�rst-line are ACL reconstruction and post-operative 
rehabilitation, followed by ACL reconstruction and post-
operative rehabilitation, and rehabilitation (followed by ACL 
reconstruction in patients who develop functional 
instability) [8]. ACL reconstruction surgery is performed 
under arthroscopic guidance, and the torn ACL can be 
replaced either with an autograft, which is a tissue from the 
patient's own body, such as a hamstring tendon or an 
allograft, which can be a cadaveric ligament, or a well-
managed tendon. However, synthetic grafts have recently 
been used [9, 10]. The ideal option for ACL restoration is a 
graft that is comparable biomechanically to the original 
torn ligament, easy to harvest, has lower morbidity at the 
harvest site, can be secured reliably, and has good 
integration with bone [10]. The most often employed graft 
for ACL restoration surgery was the bone-patellar tendon-
bone (BPTB) graft for a very long period. That said, issues 
including the knee joint's ineffective extensor mechanism, 
decreased motion, subsequent patellar fractures, and 
anterior knee discomfort compelled surgeons to develop 
alternative graft retrieval sources for ACL restoration. The 
hamstring graft is an excellent substitute as it does not 
endanger the extensor apparatus, as the BPTB transplant 
did. It has shown outstanding outcomes when patients with 
ACL tears undergo reconstruction using hamstring tendon 
transplants and proper patient selection. The cells of a 
quadrupled hamstring graft likely live longer and produce 
better effects than those of a BPTB transplant because the 
surrounding synovial �uid feeds the hamstring tendon 
graft. A meta-analysis undertaken by Biau et al. in 2007 to 
gather subjective data on whether hamstring graft or BPTB 
results in a more functioning knee as determined by the 
overall IKDC rating, and the return to daily and athletic 
activity to pre-injury status. Comparing the outcomes in 
terms of functionality of the hamstring and BPTB grafts 
revealed no discernible variations [11]. Despite the growing 
use of hamstring tendon autografts, there is a need for 
further investigation into their functional outcomes and 
factors in�uencing success. Understanding the functional 
outcomes associated with hamstring tendon autografts is 
essential for orthopedic surgeons, as it guides clinical 
decision-making and improves patient counseling. By 
conducting this study, we aim to provide evidence-based 
data that can enhance the understanding of factors 
in�uencing the success of ACL reconstruction using 
hamstring autografts, ultimately contributing to improved 
patient care and outcomes in orthopedic surgery.
This study aimed to contribute a valuable understanding of 
the e�cacy of ACL reconstruction using hamstring 
autografts, shedding light on demographic variables such 
as gender, side of injury, and the cause of injury that may 
impact postoperative functional outcomes. 

This longitudinal descriptive study, approved by the Ethical 
Committee of Ghurki Trust Teaching Hospital, Lahore (Ref. 
No 2023/06/R-22). The study included isolated anterior 
cruciate ligament (ACL) ruptures that underwent 
arthroscopic reconstruction with hamstring tendon 
autografts. By using the WHO sample size estimation 
formula, n=Z².P. (1-P) / E². A sample size of 70 was 
calculated by using the following values: expected 
proportion (p=0.85), con�dence interval (z=95%), and 
precision (d=0.09) [12]. From July 2023 to January 2024, 
the study ensured relevance to both American and 
international orthopedic settings. A convenient sampling 
technique was used to collect the data from patients, so 
easily available participanst were added according to the 
convenience of the researchers. Eligible patients were 
over 18 years with a normal contralateral knee, excluding 
those with fractures, multiple ligament injuries, knee 
osteoarthritis, or intra-articular pathologies requiring 
revision surgery. Written informed consent was taken. 
Demographic and clinical data, including age, gender, 
injury side, and cause (road tra�c accidents, sports 
activities like soccer or basketball, or falls such as from 
height or tripping), were extracted from electronic patient 
records at the hospital. Preoperative assessments 
included standard tests,  complete blood count, 
erythrocyte sedimentation rate, C-reactive protein, blood 
glucose, and renal function tests, to con�rm surgical 
eligibility, alongside Lachman and pivot-shift tests to 
evaluate knee instability. A single experienced orthopedic 
surgeon performed all procedures using a single-bundle 
technique, harvesting ipsilateral semitendinosus and 
gracilis tendons with a tendon stripper, quadrupling the 
graft, and �xing it with an EndoButton (Smith and Nephew) 
on the femoral side and a bioabsorbable interference screw 
on the tibial side, with anatomic tunnel placement achieved 
v i a  a n  a n te ro m e d i a l  p o r t a l  u n d e r  a r t h ro s c o p i c 
v isual izat ion.  Patients  fol lowed a  standardized 
postoperative rehabilitation program, starting with 
immediate weight-bearing as tolerated, quadriceps 
strengthening, and range-of-motion exercises on day 1, 
with pre-operative rehabilitation recommended only for 
signi�cant swelling or stiffness, and progressive return to 
sports allowed at 6–9 months based on functional 
milestones. Functional outcomes were assessed at 6 
weeks, 3 months, and 6 months postoperatively using the 
Lysholm knee scoring scale (0–100, excellent: 90–100, 
good: 80–89, fair: 65–79, poor: <65), which evaluates eight 
patient-reported items like pain and instability (ICC = 0.88, 
high validity for ACL outcomes) [13], and the IKDC 
subjective knee form (0–100), assessing symptoms, sports 
activities, and function (ICC = 0.94, validated for ACL 
reconstruction) [14], with higher scores indicating better 
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function and a minimum score of 0 (severe disability) to a 
maximum of 100 (normal function). Data were analyzed 
using IBM SPSS Statistics version 27.0, with descriptive 
statistics (means, standard deviations, frequencies) for 
quantitative variables (e.g., age, IKDC scores) and 
qualitative variables (e.g., gender, injury cause). Normality 
of data was tested using Kolmogorov-Smirnov's test, after 
which parametric tests were applied. paired t-tests for pre- 
and postoperative IKDC score comparisons, chi-square 
tests for Lysholm score strati�cation by demographics, 
and 95% con�dence intervals, using a 95% con�dence 
level and p≤0.05 as the signi�cance threshold.
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Table 1: Descriptive Statistics of Qualitative Variables (n=70)

The study presents a detailed overview of the demographic 

and clinical characteristics of the 70 patients included in 

the study. Most participants were male (80%), with a mean 

age of 35.6 years, re�ecting a diverse adult population 

undergoing arthroscopic anterior cruciate ligament (ACL) 

reconstruction. The distribution of ACL injuries on either 

side, with 55.7% on the right and 44.3% on the left, sheds 

light on the lateralization of these injuries. Causes of ACL 

injury varied, with road tra�c accidents (RTAs) accounting 

for 40%, sports activities for 31.4%, and falls for 28.6% 

(Table 1). 

R E S U L T S

Parameters n (%)

Male

Female

Right

Left

RTA

Sports activity

Fall

56 (80%)

14 (20%)

39 (55.7%)

31 (44.35%)

28 (40%)

22 (31.4%)

20 (28.6%)

Gender

Side

Cause

** statistically signi�cant at 0.05, 0.01

The preoperative International Knee Documentation 

Committee (IKDC) score indicated a baseline functional 

status (52.6 ±7.2), signi�cantly improving postoperatively 

to 89.6 ± 3.75. The postoperative Lysholm scores were 

categorized into Excellent (44.3%), Good (38.6%), Fair 

(12.9%), and Poor (4.3%), providing a detailed breakdown of 

functional outcomes (Table 2).

Table 2: Descriptive Statistics of Quantitative Variables (n=70)

p-valueParameters n (%) Mean ± SD (Range)

Age (Years)

IKDC Score

Pre

Post

35.6 ± 5.76 (20–60)

�

52.6 ± 7.2 (95% CI: 50.9–54.3)

89.6 ± 3.75 (95% CI: 88.8–90.4)

�

�

�

�

�

�

**<0.001

�

Poor (<65) 3 (4.3%) 60.1 ± 1.2

Lysholm Score

Excellent (90–100)

Good (80–89)

Fair (65–79)

31 (44.3%)

27 (38.6%)

9 (12.9%)

94.2 ± 4.1

84.5 ± 3.8

70.3 ± 2.5
**<0.05

** statistically signi�cant at 0.05, 0.01

Results offer a nuanced analysis by stratifying Lysholm 

scores based on demographic factors. While male patients 

tended to have more Excellent and Good outcomes than 

female, the difference was not statistically signi�cant (p-

value=0.152). However, the side of injury signi�cantly 

i n � u e n c e d  o u tc o m e s ,  w i t h  r i g h t- s i d e d  i n j u r i e s 

demonstrating better results than left-sided injuries (p-

value=0.0003). Moreover, the cause of injury played a 

signi�cant role, with sports-related injuries showing the 

most favorable outcomes compared to RTAs and falls (p-

value<0.001). These tables provide a comprehensive 

understanding of the study population, highlighting the 

diverse factors contributing to functional outcomes 

following arthroscopic ACL reconstruction with hamstring 

grafts (Table 3).

Table 3: Strati�cation of Lyshlom Score According to 
Demographic Pro�le

p-valueFair PoorVariables Excellent Good

Male

Female

Right

Left

RTA

Sports activity

Fall

29

5

20

11

22

6

3

22

5

19

8

4

15

8

7

3

0

9

2

1

6

1

2

0

3

0

0

3

0.152

**0.0003

**<0.001

Gender

Side

Cause

** statistically signi�cant at 0.05, 0.01

Patients who suffer from knee impairment due to an ACL 

injury that is neglected and not treated promptly may 

experience joint complications if the damage worsens. 

Patients' goals to regain their pre-injury levels have 

increased signi�cantly due to developments in surgical 

techniques and better results. A signi�cant factor in 

meeting and exceeding these objectives is graft choice, 

with hamstring grafts becoming increasingly popular, 

particularly the quadrupled hamstring graft. Compared to 

patellar tendon grafting, the four-string or quadruple 

hamstring graft has demonstrated superior strength and 

tension. During the research period, hamstring autograft 

was used for ACL restoration in all 70 patients. Among 

these, 56 were male, while 14 were female. The research 

included 12 male and three female, most of whom had right 
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knee injuries. According to research by Brown et al. 

although women are more likely to get hurt, men are more 

likely to get hurt because of restricted exposure to 

conditions related to the manner and cause of injury. 

Additionally, it was concluded that the affected limb's side 

had no bearing on the functional result [15]. The anatomic 

placement of the tunnel during the single-bundle 

technique likely enhanced graft stability, thus preventing 

tunnel widening as well as �xation failures. The usual time 

frame for graft maturation spans 6–12 months, but the 

results we obtained at 6 months support this timeline. 

Additional  research is  necessar y to understand 

biomechanical factors that affect long-term stability, 

including how tunnel widening and graft healing processes 

affect results [4]. The study results showed improved 

outcomes in sports-related injuries, possibly because 

patients involved in sports are often younger with better 

pre-injury health; however, the results lack adjustment for 

these variables. Future trials need to consider these 

confounding variables for their analyses. Our study results 

are consistent with a previous study: 44.3% of patients had 

excellent outcomes, 38.6% had good, 12.9% had fair, while 

4.3% of cases were found with poor outcomes using the 

knee scoring scale by Lysholm. 94% of participants in a 

comparable investigation by Bourke et al. which comprised 

143 patients, had an outstanding Lysholm score at the end 

of the study's 1-year follow-up [16]. According to the same 

research conducted by Jeyaraman, 27% of cases had great 

outcomes, 53% had good results, 13% had fair results, and 

7% had bad results [17]. In our study, the mean operative 

IKDC score was 52.6 ± 7.2, and the postoperative score was 

89.6±3.75. A study was conducted by Lind et al. The IKDC 

scores at baseline, 6 months, and 1 year following ACL 

reconstruction surgery were found to have mean values of 

50.6 (19%), 70.8 (1.6)%, and 73.7 (1.9%), respectively, 

according to their research [18]. The �ndings of another 

study showed that the IKDC scores were 51.4 (3.00%) at 

baseline and 92.1 (2.36) at six months [3]. The results of 

another study indicate that the mean IKDC score pre-

operatively of 38.95 ± 5 increased to 67.92 ± 2 in the 6th 

month and to 90.73 ± 7 at 12 months. The mean Tegner-

Lysholm score pre-operatively was 51 (poor), which 

increased to 87 (good) in the 6th month and 97 (excellent) in 

the 12th month [19, 20]. Recent Cochrane reviews 

emphasize the need for standardized rehabilitation and 

surgeon expertise, which our single-surgeon design 

addressed [8].
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Arthroscopic ACL reconstruction with hamstring tendon 
autografts yielded patients achieving excellent or good 
Lysholm scores (44.3% excellent, 38.6% good), indicating 
successful knee function restoration. Sports-related and 

right-sided injuries showed superior results, though 
further studies are needed to address potential biases.
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