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Abstract

Background: Anterior Cruciate Ligament (ACL) injuries are a major concern among athletes,
often requiring surgical intervention followed by comprehensive rehabilitation. One of the
recommended exercises during the strengthening phase (phase 3) of post-ACL reconstruction
rehabilitation is the leg press.

Objectives: This case report aims to evaluate the effectiveness of leg press exercises as part
of a rehabilitation program in a 22-year-old male football athlete following ACL reconstruction.
Methods: The method involved progressive leg press training (30 kg, 3—4 times per week, 3
sets of 10-15 repetitions) and monitoring using Y Balance Test, agility t-test, and IKDC
questionnaire

Results: The results showed improvements in dynamic balance, agility, muscle strength, and
overall knee function. These findings indicate that leg press exercise is effective in accelerating
recovery, enhancing functional readiness, and reducing the risk of re-injury during the
strengthening phase of ACL rehabilitation. Therefore, leg press exercises are recommended
as part of a structured and individualized phase 3 rehabilitation program, particularly for
athletes aiming to return to sports activities.

Conclusion: Leg press exercise during phase 3 rehabilitation after ACL reconstruction
effectively improves muscle strength, dynamic balance, agility, and knee function. Therefore,
leg press can be recommended as a key component of a structured and progressive
rehabilitation program to support functional recovery and return to sport.
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INTRODUCTION

Anterior cruciate ligament (ACL) injuries affect approximately 68.6 per
100,000 person-years in the general population, with higher rates among athletes
in high-impact sports like soccer, football, and skiing. In the U.S., around 400,000
ACL reconstruction surgeries occur annually, underscoring their prevalence and
clinical burden. Among athletes, incidence proportions reach 2.8% overall (1 in 36
athletes), with females at greater risk (3.5% or 1 in 29) compared to males (2.0% or
1 in 50).
One important component of postoperative care is structured physiotherapy,
especially during Phase 3 of rehabilitation, which emphasizes the restoration of
muscle strength, joint stability, and overall functional performance (Hafizh,
2022).

The ACL ligament is one of the four main ligaments in the knee joint that
serves to stabilize the connection between the thigh bone (femur) and the shin
bone (tibia), especially in preventing anterior displacement of the tibia and
controlling knee rotation. ACL tears commonly occur as a result of sudden
stopping movements, rapid changes in direction, or incorrect landings often
encountered in high- intensity sports. When the ACL is torn, patients usually
experience joint instability, swelling, pain, and decreased ability to perform
functional activities such as running or jumping. If not treated appropriately, this
injury can lead to damage to other knee structures and increase the risk of early
osteoarthritis. Treatment of ACL injuries must be addressed immediately in the
form of both non- operative and operative therapies. In certain cases ACL tears
require reconstruction or require surgery. Reconstruction is the main action
because ACL ligament suturing often fails. This is because the ACL ligament does
not have fibrin so any tear that occurs cannot heal itself. Reconstruction is an
operative method to replace the ACL ligament with another material (graft).
Generally, the material is taken from the hamstring tendon (Hafizh, BA. 2022).

Therefore, a proper rehabilitation approach is a very important
component to restore knee function after ACL reconstruction (Sari & Pratama,
2022). The goal of the third phase in rehabilitation is for recovery back to sport.
Among the various exercises used in the rehabilitation process, the leg press has

emerged as a basic strength exercise that targets major muscle groups such as the
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quadriceps, hamstrings, and gluteals. This exercise plays an important role in
rebuilding lower limb strength, improving knee joint support, and facilitating the
return to physical activity (Wahyuni & Kurniawan, 2022; Rizki, 2023).
Strengthening exercises significantly improve knee joint stability and reduce the
risk of re-injury by 50% (Buckthorpe et al., 2024).

This case report discusses the use of leg press exercises as part of a
rehabilitation program for a 22-year-old male athlete recovering from ACL
reconstruction. The implications of using leg press during Phase 3 are discussed
in terms of its effectiveness in addressing muscle atrophy, improving dynamic
balance and agility (Setiawan & Putra, 2023; Mashreghi et al., 2024), and
contributing to better functional outcomes. Objective evaluation through tools
such as the Y Balance Test, agility test, and IKDC assessment support the clinical
relevance of this intervention in accelerating postoperative recovery and return
to sport readiness. This case report aims to evaluate the effectiveness of leg press
exercises as part of a phase 3 rehabilitation program in patients post ACL

reconstruction surgery.

CASE DESCRIPTION

Male patient aged 22 years, soccer athlete in Semarang. The injury
occurred during a soccer fun game in October 2022. The left knee had traumatic
pivot and flexion of the sinistra knee accompanied by a "click” sound as the first
time of his injury. The patient did not feel pain or limitation of motion, but felt
that the knee was unstable and decided to go to Kariadi General Hospital and
received a diagnosis of ACL rupture.
ACL reconstruction surgery was performed on February 14, 2023 at Kariadi
General Hospital. After surgery, a slap and bandage was placed for 2 weeks and
physiotherapy was continued at KRMT Wongsonegoro Hospital. The patient has
been undergoing physiotherapy for about two and a half months, there is atrophy
in m. quadriceps, m. gastrocnemius sinistra, there was an incision scar on the left
knee. The patient walked without assistive devices with balanced weight

distribution between the right and left sides.

DISCUSSION
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After obtaining consent from the patient, we conducted a physical
examination which included Vital Sign. based on this examination, the Vital sign
results were normal, in the aspects of blood pressure, respiration, pulse and
temperature. In addition, the patient was examined for basic active, passive and
isometric movements. we found minimal resistance on isometric examination.
The purpose of the isometric test is to confirm that the patient's muscle strength
is still lacking. This is corroborated by the examination of a sphygmomanometer
that has been pumped and placed under the knee like a quadset position, then the
patient is instructed to press the sphygmomanometer with all his strength.
Another supporting examination is anthropometric measurements of the
quadriceps, gastrocnemius and vastus medialis oblique, and it can be concluded
that there is a lcm difference in atrophy in the sinistra limb.

Leg press exercise is used as part of the rehabilitation program after
anterior cruciate ligament (ACL) reconstruction to strengthen the quadriceps and
hamstring muscles which play an important role in knee stability, thus helping
the recovery of knee function after ACL reconstruction. Exercise leg press is
performed with progressive loads that are adjusted to the patient's condition,
starting from light loads and increasing gradually to avoid excessive stress on the
ligaments that are in the healing process. The leg press technique includes a
seated position on the leg press machine with the feet pressing the weight plate
slowly and in a controlled manner, paying attention so that the knee does not go

through a risky flexion position.

Figure 1. Patient’s Leg Press Activity
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Leg press is performed with a weight of 30 kg, frequency 3-4 times per
week for 3 sets, 10- 15 repetitions per session. Exercise is adjusted to the patient's
condition with gradual addition according to the progress of muscle strength and
knee function. In addition to leg presses, there are several other exercises that can
be done, such as glute bridges, straight leg raises, wall sits or squats. Exercise leg
press is given because it has the advantage of increasing the strength of m.
quadriceps and lower leg muscles which are very important to support knee
stability and function after ACL reconstruction surgery. The leg press
demonstrated high reliability in measuring maximum squat strength after 10
weeks of training, with better transfer to free squats than leg press alone, as well
as a positive effect on countermovement jumps (greater effect size for the squat -
leg press combination). Compared to squats, leg presses are safer for ACL patients
due to low axial load, although both are equivalent in functional outcomes such
as dynamic balance. In post-ACL RCTs, leg press are effective for quadriceps
hypertrophy and strength, superior to conventional eccentric exercises and safe
for early rehabilitation without risk of instability. Compared to straight leg raises
(SLR) or mini squats the leg press is more valid for overall quad strength
(including extension of the healthy leg), while SLR/mini squats are better for OA
pain but less effective for hypertrophy the Aspetar guidelines recommend
exercises lik the leg press as the core of ACL rehabilitation with moderate GRADE
evidence.

Monitoring parameter by Y Balance Test, Agility t-test, Metline AND IKDC
(International Knee Documentation Committee). Y Balance test to assess the
patient's ability to maintain stability and postural control during dynamic
movements. The patient is asked to stand on one leg while reaching out in 8
different directions with the other lower extremity. These are anterior,
posteromedial, and posterolateral. When using the Y-Balance test kit, the 3
reaches result in a "composite reach distance" or composite score which is used to
predict injury. Agility t-test to measure the patient's ability to make rapid and
controlled changes in direction. the procedure is performed with the subject
sprinting forward 9.14 m from the starting line to the first cone and touching the
tip of the cone with the right hand, moving 4.57 m to the left to the second cone
and touching the cone with the left hand, then moving 9.14 m to the right to the
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third cone and touching the cone with the right hand, moving 4.57 m back to the
left to the center cone and touching the cone with the left hand before finally
pedaling back to the starting line. Time started counting when the subject passed
through the timing gate and stopped when passing through it on the return.
Metline to measure muscle circumference of m. quadriceps, m. gastrocnemius
sinistra compared to dextra, to assess muscle mass development during
rehabilitation. IKDC (International Knee Documentation Comimittee)
questionnaire, an international standardized questionnaire to subjectively assess
knee function from the patient's perspective. The IKDC is a subjective assessment
consisting of three (3) questionnaire categories: symptoms, athletic activity, and
knee function. The symptom subscale helps in evaluating issues such as pain,
stiffness, edema, and unstable knee.
Balance evaluation using Y Balance

The results of balance measurements presented on Table 1. The right and
left sides showed relatively stable values during the three evaluations (T1, T2, T3).
The balance values on the right leg ranged from 97.0 to 97.4; while those on the
left leg were slightly lower at 91.0 to 92.9. This showed a difference in balance
between the right and left legs, but the values remained consistent during the
evaluation phase indicating good balance stability in patients after the leg press
intervention. Based on the research that has been conducted, leg press exercises
show a significant contribution in accelerating the recovery process of patients
after Anterior Cruciate Ligament (ACL) reconstruction in phase 3 of
rehabilitation. The results of balance measurements using the Y Balance Test
showed stable values and tended to increase on the side that underwent
reconstruction. This indicates that leg press exercises can help patients restore
neuromuscular control and knee joint stability. Good balance is essential to
prevent the risk of re-injury and support daily functional activities.

Table 1. List of balance evaluation using Y Balance Test

Value
T1 T2 T3
Dextra 974 97,0 97,3
Sinistra 92,9 916 91,0

Evaluation of agility using agility t-test
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The agility value measured through the agility t-test showed a decrease in
value from 10.57 seconds at T1 to 10.00 seconds at T3. This decrease in time
indicates an increase in the patient's agility ability which is categorized as "good"
in the last two evaluations (T2 and T8). This indicates that the leg press exercise
had a positive impact in improving the patient's agility during the recovery
process. The improvement in time on the agility t-test from the initial evaluation
to the final evaluation indicates an increase in the patient's agility ability. Leg
press exercises that involve flexible movements and strengthening of the major
leg muscles play a role in improving motor responses and coordination of
movements, so that patients can move more quickly and efficiently.

Table 2. List of agility evaluations using the agility t-test

Value
T1 T2 T3
10.57 10.30 10.00
Standart Good good

Evaluation of atrophy using metline

Measurement of muscle atrophy in the three main muscle groups
(Quadriceps, Gastrocnemius, and Vastus Medialis Oblique) showed a consistent
size difference of 1 em at all three evaluation points (T1, T2, T38). This indicates
that there was no significant change in the measured muscle size, which can be
interpreted that leg press training is able to maintain muscle mass during the
recovery phase. The relatively stable muscle atrophy measurements during the
rehabilitation phase suggest that leg press training is effective in maintaining
muscle mass, particularly in the quadriceps, gastrocnemius, and vastus medialis
oblique muscles. This is important as muscle atrophy is common post ACL
surgery and can slow down the recovery process of knee function.

Table 3. List of atrophy evaluation using metline

Muscle measured Difference
T1 T2 T3
Quadriceps 1cm 1m 1cm
Gastrocnemius 1cm 1om 1cm

Vastus medialis oblique ~1lem  1em  lem
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Functional ability evaluation using IKDC

The ability evaluation measured using IKDC showed an improvement
from 82.1% at T1 to 86.2% at T3. This increase in score indicates an improvement
in the functional ability of the patient's knee during phase 3 of recovery after
anterior cruciate ligament reconstruction. This corroborates that leg press
exercises are effective in accelerating the recovery of knee function. A significant
increase in IKDC score indicates an overall improvement in knee function. Leg
press exercises help strengthen the knee support muscles and improve joint
stability, so that patients can return to better activities and reduce complaints of
pain or discomfort. Overall, leg press training is an effective and safe exercise
intervention for phase 3 rehabilitation following ACL reconstruction. It not only
accelerates recovery by improving balance and agility, but also helps maintain
muscle mass and improve overall knee function. Therefore, leg press can be
recommended as an integral part of the rehabilitation program for patients with
Anterior Cruciate Ligament reconstruction.

Table 4. Functional ability evaluation list using IKDC

Treatment Disability Score
T1 821 %
T2 83.0 %
T3 86.2 %.

CONCLUSION

Leg press exercise during the third stage of recovery after ACL
reconstruction surgery has been shown to be successful in strengthening the
lower leg muscles, improving knee joint stability, dynamic balance and reaction
speed. It also plays a role in muscle mass growth and the patient's personal
outlook on their knee function. Through an organized, gradual, and safe protocol,
the leg press is one of the main exercises suggested in ACL recovery plans,
especially for athletes looking to return to sports. The advantages of this exercise
are to increase knee joint stability, decrease the chance of bone injury, and
improve functional abilities such as walking, climbing stairs, and changing
direction. While the disadvantages of leg press training are that not all patients
can immediately do leg presses with the same load; adaptation of each individual

is very important, and training progress needs to be adjusted according to the
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tolerance and physical condition of each patient. Leg press training is a very
beneficial intervention in the strengthening phase of rehabilitation after ACL
surgery, but must be done carefully, structured, and combined with other
exercises for optimal results. Individualized monitoring and program
adjustments are key to successful rehabilitation.
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