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Abstract

Introduction : Rupture is the tearing of tissue caused by trauma. The anterior cruciate
ligament (ACL) is one of the main ligaments of the knee which functions to prevent the
tibia from shifting anteriorly from the femur and to control rotational movement of the
knee.

case presentation: A 29-year-old male patient with as a sports teacher came to
physiotherapy complaining of pain and stiffness in the knee joint at Wongsonegoro
Hospital, Semarang, Central Java. The patient did a surgery of anterior cruciate ligament
on October 2020. The management of exercises set for phase 2 rehabilitation.
Management and outcomes :The exercises rehabilitation program included static bicycles,
forward lunges on bosu, side lunges on bosu, step ups on bosu, squads with theraband,
forward step down, lateral step down with resistance bands for 1 month. Several physical
examinations were carried out to examine pain of knee using VAS (Visual Analog Scale),
muscle strength examination using Manual Muscle Testing (MMT) on the hamstring and
quadriceps muscles, a goneometer used to measure joint range of motion for knee flexion
and extension movements, and functional examination measured by Knee Injury and
Osteoarthritis Outcome Score (KOOS).

Discussion: exercises rehabilitation for phase 2 post surgery o anterior cruciate ligament
(ACL) served to restore balance, increase muscle strength by stabilizing and strengthening
during exercise for activation of neumuscular control.

Conclusion : A month of exercises programs for three times a week were successfully
decreasing pain, increasing muscle strength, range of joint motion and functional activity
as well.
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Introduction

The Anterior Cruciatum Ligament (ACL) rupture is a tear of tissue caused by
trauma, while the Anterior Cruciatum Ligament (ACL) is one of the ligaments in the knee
that important in preventing a shift of the tibia bone towards the anterior of the femur and
controlling rotational motion of the knee (Hughes et al., 2019). There are 2 factors that
cause ACL rupture, as direct or indirect contact. The direct contact can occur due to a
collision in the area around the knee, while indirect contact, for example, such as when
landing suddenly with the knee still in hyperextension position with a rotational hip
position and so that the foot is excessively supported (Cooper, 2018). Thus, this can cause
the knee joint become unstable and the tibia bone can move freely. The complications
happen usually occur after ACL reconstruction are movement limitations especially limit
movement of knee extension. Limit movement of knee extension can result muscle
weakness, difficulty walking, and knee pain (Evans, 2018).

Generally, the Anterior Cruciatum Ligament (ACL) rupture occurs in active young
people or most often occurs in soccer players (Wilk & Arrigo, 2017). The goal of ACL
reconstruction itself is to recover quickly so that you can return to playing as before and be
able to compete again. A tear in the ACL usually if left untreated can lead to functional
decline. ACL reconstruction is carried out in order to restore knee function and allow
athletes to return to sports with minimal risk of re-injury.(Lowe et al., 2017).

Methode

A case report conducted to this study by exploring the effect of some interventions
(static bicycles, forward lunges on bosu, side lunges on bosu, step ups on bosu, teraband
squads, forward step down, lateral step downs with resistance bands ) in a specific case of
rupture ACL. The study had been approved by Health Sciences Faculty, Universitas
Muhammadiyah Surakarta (1292.8/C.8-111/FIK/V111/2021)

Case Presentation

A 29-year-old male patient as sports teacher came to physiotherapy at

Wongsonegoro Hospital, Semarang, Central Java, complained of pain and stiffness in the

knee. The history of cse as the patient played a volley ball and fell with worse position of
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leg in March 2020.When the patient did jumping to smash the ball, he fell with a straight
leg position with the wrong support of foot. The patient felt pain that was increasing every
time, then the patient immediately did the X-ray and advise to do the surgery in October
2020. After surgery, the patient came to physiotherapy in January 2021 and until March
2021 he was still undergoing therapy. The exercises rehabilitation planned with phase 2
program. The goals of this phase are improving muscle control, reducing swelling,
restoring balance and increasing ROM(Lowe et al., 2017).

When the patient first came to physiotherapy the patient was unable to bend his
knee and the patient still felt pain when climbing and descending stairs. After did therapy
for 3 months, the patient is able to bend the knee, decrease pain and increase functional
activit.

Several examinations were carried out by physiotherapists before handling ACL
rupture, some of which were checking vital signs, examined pain with VAS on the knee,
measured muscle strength by MMT on the quadriceps and hamstring muscles, and used a
goneometer to evaluate ROM of knee extension and flexion, and measured functional
activity by KOOS. In addition, the vital signs as blood pressure was 130/79 mmHg, Pulse:
86 times/minute, Breathing: 19 times/minute, 36°C, Height: 171 cm, and Weight: 63 kg as
well.

Management and Outcome

The exercises rehabilitation was carried out for 1 month for phase 2 post
reconstruction of ACL injuries, given exercises therapy. Before started doing exercises,
vital sign examination was applied to clarify the condition of patient as good or bad
generally. The exercises program as follows:

a. Static bike

=
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Adjust the height of the bicycle, the patient is asked to sit upright on the
bicycle and the heel rests on the pedal, then direct the patient to swing the bicycle.
Do it for 10-20 minutes (Evans, 2018).
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b. Forward lunges on bosu

Position the patient behind the bosu, then direct the patient as if stepping
forward on the footrest above the bosu, with the knee in a flexed position,
alternately. Do the exercise with a duration of 20 repetitions for 2 sets (Wilk et al,
2017).

c. Side lunges on bosu

Position the patient beside the bosu, then direct the patient to step sideways
with the foot resting on the bosu, with the knee flexed over the bosu and one leg
straightened to the side. Do the exercise with a duration of 20 repetitions for 2 sets
(Wilk et al, 2017).

d. Step up on bosu
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Position the patient standing on the bosu, then ask the patient to lift the legs
bent at the knees parallel to the hips, alternately with a duration of 20 repetitions

for 2 sets (Wilk et al, 2017).
e. Squads theraband

Standing position with feet parallel to shoulders, then direct the patient for
the squads movement. Do the exercise with a duration of 20 repetitions for 2 sets
(Wilk et al, 2017)

f. forward down

Standing position on the stool, then direct the patient to move the legs
forward alternately and make sure to maintain balance. Do the exercise with a
duration of 20 repetitions for 2 sets (Wilk et al, 2017)

g. Lateral down resistance bands
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Position the patient standing on the stool, then ask the patient to move the
leg forward and give hold on one leg to maintain balance. Do the exercise with a
duration of 20 repetitions for 2 sets (Wilk et al, 2017)

The measurement of knee did by asked the patient to bend the knee joint. The VAS
scale was applied. There were 3 indicators of pain measurement, as silent pain, motion

pain, and tenderness (Fisker, 2014). The results of the examination are as follows:

Table 1. The evaluation of pain

Painful Results Interpretation
Silent pain 3.1 Mild pain
Motion pain 6.4 Moderate pain
Tenderness 4.2 Mild pain

The range of motion of the knee joint measured using a goneometer during knee
flexion and extension movements. The results obtained were the patient performed the
maximally flexion and extention of knee (Santos et al., 2017).

Table 2. The evaluation of ROM for knee flexion and extension

Region Results interpretation
Knee dextra 0°-0°-130° Full ROM knee flexion
Knee sinistra 0°-0°-130° Full ROM knee flexion

The KOOS enrolled to determine functional ability. There were several points
of measurement, such as pain, signs and symptoms, daily activities, sports activities and
quality of life. The higher score of the KOOS with high performance of functional
activities. The KOOS noted has a validity and rehabilitation value of 0.73-0.85 (Multanen
et al., 2018). The results of the KOOS is describing in table 3.
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Table 3. The score of KOOS

Category Results Interpretation
Painful 83 Well

Signs and symptoms 72.3 Well

Daily activities 86.4 Well

Sports activities 68 Pretty good
Quality of life 77.8 Well

Total 387.5:5=775 Well

To measure muscle strength in the knee area, and examination was carried out using
manual muscle testing (MMT). After examining the muscle strenght whith MMT, it was
found that the muscles in the flexor part were still less than optimal in fighting resistance
(Conable et al, 2011)

Table 4. the evaluation of muscle strenght

MMT Group Muscle Interpretation
5/5 Flexor Knee (D) Able to withstand maximum resistance
5/5 Extensor Knee (D) Able to withstand maximum resistance
4/5 Flexor Knee (S) Able to withstand minimum resistance
4/5 Extensor Knee (S) Able to withstand minimum resistance
Discussion

The management of Anterior Cruciatum Ligament ACL rupture serves to restore
balance, increase muscle strength by stabilizing and strengthening during exercise for
activation of neuromuscular control (Siebold et al. 2014). The exercises performed during
therapy included static bicycles, forward lunges on bosu, side lunges on bosu, step ups on
bosu, teraband squads, forward step downs, lateral step downs with resistance bands.
Those exercises reduced the impairements and increased functional ability. The
strengthening exercises for hamstring and quadriceps muscles, closed kinetic chain (CKC)
exercises can produce co-contraction of the muscles around the joint and compression
within the joint resulting in increased joint stability.

Static Bicycles
Cycling can increase muscle strength of lower legs, especially when do the

pedaling movement, it can increase muscle strength of calf muscles of hamstring and
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quadriceps. So it can strenghthen the core muscle, back mucles and gluteus muscle (Evans,
2018) .
Forward Lunges On Bosu, Side Lunges On Bosu, Step Ups On Bosu

Exercise using a bosu can improve balance because a less stable bosu surface can
increase stability more than a stable surface, therefore a less stable bosu surface is more
effective and varied in stimulating exercise and improving neuromuscular adaptation(ld et
al., 2019).

Teraband Squats

The squats movement assisted by theraband aims to minimize the occurrence of
injuries, activate hamstring and quadriceps muscle groups. When the valgus movement the
contraction of the two muscle is reduced so that it can affect the internal tibialis (Foley et
al., 2017)

Forward Step Downs, Lateral Step Downs With Resistance Band

In the forward step down movement, the maximum movement of knee flexion is
prioritize, while maintaining a more stable body posture. On one leg remanis tread to
support the body, then when movement down aims to further increase the adduction of the
hip. And the lateral movement, the step downs with resistence band aim to provide
resistance and control the valgus of the knee during hip abduction (Lewis et al., 2015).

The advantage of this research is giving a perspective to clinicians or
physiotherapist about the exercises rehabilitation for phase 2 post surgery of ACL injury.
The treatment has been carried out for 1 month, it showed slowly progressing. The
weakness of this study, the physiotherapists could not directly supervise the home
programs to utilize the goal of treatments. Thus, for further researchers are advised to
improve the home programs to recovery effectively.

Conclusion

After being treated for one month by physiotherapists 3 times a week, the results

obtained were decreased pain, increased muscle strength, increased range of motion and

functional activities.
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