
 

~ 212 ~ 

International Journal of Physical Education, Sports and Health 2023; 10(5): 212-216  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P-ISSN: 2394-1685 
E-ISSN: 2394-1693 
Impact Factor (RJIF): 5.38 
IJPESH 2023; 10(5): 212-216 
© 2023 IJPESH 
www.kheljournal.com  
Received: 05-07-2023 
Accepted: 11-08-2023 
 
Dr. Jyoti Maan  
Assistant Professor, Department 
of Physiotherapy, Jaipur 
National University, Jaipur, 
Rajasthan, India 
 
Dr. Shailendra Mehta 
Professor, Department of 
Physiotherapy, Janardan Rai 
Nagar Rajasthan Vidyapeeth 
University, Udaipur, Rajasthan, 
India 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Corresponding Author: 
Dr. Jyoti Maan  
Assistant Professor, Department 
of Physiotherapy, Jaipur 
National University, Jaipur, 
Rajasthan, India 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Effectiveness of Pilates in rehabilitation for 
reconstructed anterior cruciate ligament 

 
Dr. Jyoti Maan and Dr. Shailendra Mehta 
 
DOI: https://doi.org/10.22271/kheljournal.2023.v10.i5d.3096  
 
Abstract 
Background and Purpose: Anterior cruciate ligament ruptures accounts for more than 50% of knee 
injuries which significantly impact an individual’s functional abilities and quality of life. The major goals 
of rehabilitation for post-operative anterior cruciate ligament injuries are to retain strength, stability and 
dynamic control as well as to avoid reinjuring the ligament and surrounding tissue. Therefore, it has 
lately become crucial to include core stability exercises in the rehabilitation due to deficient trunk 
stability and compensation to other structures. The purpose of this study was to explore effect of Pilates 
on balance, postural control and quality of life. 
Methodology: Study was conducted on 20 subjects both male and female with age group 20-40 years. 8 
different Pilates exercises were performed five days a week for four months. Progression was made after 
every third week with change in frequency and mode of exercise. Clinical outcomes were evaluated using 
BESS (Balanced Error Scoring System), KOOS (Knee Injury and Osteoarthritis Outcome Score) and 
SEBT (Star Excursion Balance Test). 
Results: Results showed that with each week of exercise progression, reaching distance in star excursion 
balance test was increased significantly (p<0.05), knee injury and osteoarthritis outcome score scale 
scores (p<0.0001) and decrease in errors mainly in single leg stance and tandem stance position 
(p<0.0001).  
Conclusion: Integration of Pilates is advantageous, offering a secure and efficient way to regain knee 
function. It helps in core strengthening, balance, proprioception and controlled movements that restores 
stability, improves joint alignment and enhancing overall body awareness and control. Furthermore, more 
research is required on a large sample size. 
 
Keywords: Pilates, anterior cruciate ligament rehabilitation, balance, stability and proprioception 
 
1. Introduction 
The ACL is the primary restraint to anterior translation of the tibia and a secondary restraint to 
tibial rotation and to varus and valgus stress [1]. ACL ruptures accounts for more than 50% of 
knee injuries which significantly impact an individual’s functional abilities and quality of life 

[2]. The incidence of ACL ruptures is estimated to range from 30 to 78 per 100,000 person-
years. After ACL reconstruction, 61% to 89% of athletes successfully return to sports [3]. 
Though surgical approaches and rehabilitation has evolved dramatically since few decades but 
still patient have functional deficits which persists and my increase risk of reinjury, post 
traumatic osteoarthritis and quality of life [4]. 
Deficits in neuromuscular control of the body’s core may lead to uncontrolled trunk 
displacement during movement, which in turn may place the lower extremity in a valgus 
position, thereby increasing knee abduction motion and torque and resulting in increased knee 
ligament strain and ACL injury [5]. 
The major goals of rehabilitation for post-operative ACL injuries are to retain strength, 
stability and dynamic control as well as to avoid reinjuring the ACL and surrounding tissue. 
Therefore, it has lately become crucial to include core stability exercises in the rehabilitation 
due to deficient trunk stability and compensation to other structures [6]. Pilates has been proven 
to improve core strength and function connected with breathing [7]. The purpose of this study 
was to explore effect of Pilates on balance, postural control and quality of life. 
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2. Methodology 
This manuscript was a part of the study – “A comparative 
study to determine the effects of Pilates with or without 
myofascial release in patients with ACL reconstruction” for 
which protocol approval was approved by the Human 
research ethics committee at Geetanjali Medical College and 
Hospital, GU/HREC/2021/1982 and all participants were 
provided written informed consent prior to enrollment. This 
study was conducted on 20 subjects both male and females. 
 
2.1 Inclusion criteria: Both male and female patients with 
age group of 20-40 years, unilateral ACL rupture confirmed 
by both clinical examination and MRI and reconstructed with 
hamstring graft and no concomitant injuries.  
 
2.2 Exclusion criteria: Other ligamentous injuries and a 
chondral defect or meniscal injuries, presence of any severe 

cardiovascular or musculoskeletal disease, knee flexion 
deformity, any other trunk or lower extremity injury. 
 
2.3 Clinical outcome measures: BESS (Balanced Error 
Scoring System), KOOS (Knee Injury and Osteoarthritis 
Outcome Score) and SEBT (Star Excursion Balance Test).  
 
2.4 Intervention: 8 different Pilates exercises were 
performed five days a week for 12 weeks. Progression was 
made after every third week with change in frequency and 
mode of exercise. Mode of exercise was changed with 
addition of Thera Band and Swiss Ball and frequency was 
changed from 10 repetitions to 15, 20, 25 consecutively every 
third week. Warm up and cool down of 10-15 minutes 
comprising of general body movements, breathing exercises, 
light stretching exercises were included before and after 
intervention respectively. 

 
Table 1: Pilates intervention 

 

Week 3 Week 6 Week 9 Week 12 

Supine twist Hundred Side lying toe taps Single leg stretches with Thera 
Band 

Swan SLR hold Side lying rainbow Toe taps with ball 
Prone SLR VMO Side lying leg circles Prone SLR with ball 

Pelvic curl with adductor press Toe taps in Supine knee bending with Weight cuff Sumo Squats 
Single leg circle with knee bend Side lying knee taps Prone SLR with weight cuff Squat with Thera Band 

Clamshell Knee taps to kick Wall Squats Side to side with Thera Band 
Bird dog Single leg stretches with Thera Band Hip width apart squat Swiss ball bridging 

Roll Up Knee fold with Swiss ball Leg slides with stability ball and Thera 
Band Pilates V squat 

 
2.5 Statistical analysis: Data was analysed through graph pad 
prism software using Turkey Multiple Comparison Test.  
 
3. Results 
Between-week comparison results showed that scores 
significantly increased in the 3rd and 12th weeks. Reaching 
distance in SEBT was increased in the anterior (P=0.002), 
posterior (P=0.006), medial (p<0.0001), anteromedial 

(p<0.0001), posteromedial (p<0.0001), and posterolateral 
(P=0.025), but no improvements were shown for lateral (P 
=0.65) and anterolateral (P= 0.40) directions. Decreased 
number of errors in BESS including (p<0.0001), only 
between 3rd and 12th week. Improvement was also shown in 
KOOS scores for pain (p<0.0001), symptoms (p<0.0001), 
ADL (p<0.0001), Sports (p<0.0001), QOL (p<0.0001) but not 
between 9th and 12th week. 

 
Table 2: Statistical differences for BESS, KOOS and SEBT scores 

 

Between 3rd and 12th week 
Parameters Mean 1 Mean 2 Mean difference 95% CI P Value 
For BESS 21.4 14.75 6.65 3.091 to 10.21 <0.0001 

For KOOS 
Pain 36.65 85.1 -48.45 -52.27 to -44.63 <0.0001 

Symptom 46.1 86.7 -40.6 -43.82 to -37.38 <0.0001 
ADL 29.95 53.15 -23.2 -27.25 to -19.5 <0.0001 
Sports 10.3 19.95 -9.65 -11.65 to -7.652 <0.0001 
QOL 35.3 58.8 -23.5 -26.72 to -20.8 <0.0001 

For SEBT 
Anterior 61.98 65.88 -3.899 -6.721 to -1.076 0.0028 
Posterior 42.74 49.04 -6.292 -11.21 to -1.376 0.0065 
Medial 44.44 54.72 -10.28 -13.75 to -6.811 <0.0001 
Lateral 60.92 59.01 1.904 -2.390 to 6.198 0.6508 

Anterolateral 60.17 62.71 -2.547 -6.839 to 1.745 0.4081 
Anteromedial 53.61 60.63 -7.021 -10.28 to -3.757 <0.0001 
Posterolateral 58.29 61.44 -3.145 -6.006 to -0.2826 0.0256 
Posteromedial 41.44 51.02 -9.582 -11.97 to -7.191 <0.0001 
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Fig 1: BESS scores from week 3 to week 12 
 

  
 

Week 3  Week 6 
 

  
 

Week 9  Week 12 
 

Fig 2: KOOS scores from week 3 to week 12 
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Week-9  Week-12 
 

Fig 3: SEBT scores from week 3 to week 12 
 

4. Discussion 
The purpose of our study was to investigate the effects of 12 
weeks intervention of Pilates for the patients who have 
undergone ACL reconstruction on both male and female with 
age group of 20-40 years. The findings suggested that there 
was a significant increase in SEBT distances in all directions 
except for lateral and anterolateral. KOOS scores 
improvement was also seen indicating improving pain and 
quality of life. BESS scores were decreased indicating 
improvement in balance and proprioception. But major 
changes were achieved by ninth week as observed during in 
between week analysis.  
According on previous studies, strong core provides 
maximum force distribution and generation, with minimal 
compressive, translational, and shearing forces in the joints of 
the kinetic chain, as well as optimal control of movements 
and proper absorption of shock forces [8]. 
Given that a decreased knee flexion and a larger valgus angle 
are connected to an increased risk of ACL injuries, 
strengthening the endurance of the core muscles can reduce 
the risk of ACL injuries by regulating the lower limb 

kinematics [9]. 
Pilates showed significant improvements in the quadriceps 
extensor strength in the intervention groups at follow up. This 
is important as strong quadriceps are an essential muscle 
group for ACL rehabilitation and in the prevention of further 
ACL injury [10]. 
To create a secure base for the extremities during functional 
tasks, core muscles contract before upper and lower extremity 
muscles does. Additionally, the power of the core muscles 
helps to control the movement of the lower limbs, especially 
the knees, and to lessen the strain on the joints [11]. 
Attar et al. (2022) in a systematic review and meta-analysis 
study, investigated the effects of injury prevention programs 
that include core stability exercises on knee and ACL injuries. 
They found that exercise programs that included core stability 
exercises reduced the incidence of knee injuries by 46% in 
men and 65% in women [12]. 
 
4.1 Clinical Implications: Incorporating Pilates exercises 
into rehabilitation programs can lead to improved balance and 
functional stability, not much research is available on the two 
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parameters, and only knee joint strengthening is the main 
focus of rehabilitation.  
 
4.2 Current limitations: The relatively small sample size and 
the lack of a control group restrict the generalizability of the 
findings. Additionally, the follow-up period was limited to 12 
weeks; therefore, long-term effects beyond this period remain 
unknown. 
 
5. Conclusion 
Integration of Pilates is advantageous, offering a secure and 
efficient way to regain knee function. It helps in core 
strengthening, balance, proprioception, and controlled 
movements that restore stability, improve joint alignment, and 
enhance overall body awareness and control. In conclusion, 
our research indicates that Pilates is an effective intervention 
in the rehabilitation of patients with reconstructed ACL. The 
data support the positive impact of Pilates on balance, pain 
reduction, knee-related outcomes, and functional stability. As 
a non-invasive and adaptable exercise approach, Pilates has 
the potential to enhance patient outcomes and improve the 
overall quality of life for individuals undergoing ACL 
rehabilitation. 
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