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Abstract 

 

Title: Case study of physiotherapy treatment of a patient after anterior cruciate ligament 

reconstruction 

 

Thesis Aim: This thesis is divided into 2 parts, the first part is theoretical which explains the 

general overview of anatomy, kinesiology, and biomechanics of the knee joint, it also discusses 

the mechanism of ACL rupture, what would happen to the patient, and how to treat it according 

to physiotherapeutic approaches. The second part is about a patient case study with ACL 

reconstruction which will show the examination and treatment used to the patient according to 

physiotherapeutic approaches, and the evaluation effect of therapy. 

 

Method: The patient had 9 sessions with me after the ACL surgery, and all methods that have 

been applied to the patient are according to my knowledge which I learned from the Faculty of 

Physical Education and Sport of Charles university during my 3 years of studying, such as PIR, 

manual methods, STT, examination of muscle strength and length. 

 

Result: The physiotherapeutic approaches which were applied to the patient were effective 

because after 9 sessions the patient’s operated leg has shown positive improvements by 

restoring the leg to physiological condition.   

 

Keywords: Anterior cruciate ligament, knee joint, muscle, range of motion. 

 

 

 

 

 

 

 

 

 



 

Abstrakt 

 

Název: Kazuistika fyzioterapeutické péče pacienta po rekonstrukci předního zkříženého vazu 

 

Cíl práce: Tato práce je rozdělena na 2 části, první část je teoretická, která vysvětluje obecný 

přehled anatomie, kineziologie a biomechaniky kolenního kloubu, dále pojednává o 

mechanismu ruptury ACL, o tom, co by se s pacientem stalo, a jak s ní zacházet podle 

fyzioterapeutických přístupů. Druhá část pojednává o případové studii pacienta s rekonstrukcí 

ACL, která ukáže vyšetření a léčbu použitou u pacienta podle fyzioterapeutických přístupů a 

hodnotící účinek terapie. 

 

Metoda: Pacient měl po operaci ACL se mnou 9 sezení a všechny metody, které byly u 

pacienta aplikovány, jsou podle mých znalostí, které jsem se během 3 let studia naučil na 

Fakultě tělesné výchovy a sportu Univerzity Karlovy, jako PIR, manuální metody, STT, 

vyšetření svalové síly a délky. 

 

Výsledek: Fyzioterapeutické přístupy, které byly použity u pacienta, byly účinné, protože po 

9 sezeních pacientova operovaná noha vykázala pozitivní zlepšení obnovením fyziologického 

stavu. 

 

Klíčová slova: Přední zkřížený vaz, kolenní kloub, sval, rozsah pohybu. 
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1 Introduction 

 
The ACL Injuries are quite common knee injuries among athletes. Sports that involve 

pivoting for example (football, basketball, netball, soccer, European team handball, 

gymnastics, downhill skiing) are more susceptible to ACL injury. They can range from mild 

(such as small tears/sprain) to severe (when the ligament is completely torn). Both contact 

and non-contact injuries can occur. 

The goal of the bachelor thesis is to feature the main physiotherapeutic approaches 

participating in the rehabilitation of ACL injury. 

I had my clinical work placement in Centrum Léčby Pohybového Aparátu which was 

done from 11th of January till 5th of February 2021. 

 The thesis is divided into 2 parts first part is the theory which I will explain about the 

knee anatomy, biomechanics, kinesiology, general information about ACL reconstruction, 

diagnosis, etiology, and information about physiotherapeutic approaches which could help 

the patient to return his physiological condition and how to return to sport. 

The second part is about the patient case study after ACL reconstruction which I will 

work with to return him to physiological condition. I met my patient 7 weeks after his surgery 

we had 9 therapies together, at the beginning I did an initial examination to set the correct 

goals for him after we were done with the examination, we started the therapies which 

focused on increasing ROM, strengthening weak muscles, relax hypertonic muscles, and 

increasing the stability of the operated knee. At the end of the last therapy, I did the final 

examination to evaluate the therapeutic effects. 
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2 General Part  

2.1 Anatomy of the knee  

The knee is a complex modified hinge joint with the greatest range of movement in 

flexion and extension about the sagittal plane, it provides complete stability and control under 

a great range of loading conditions. It consists of two bony articulations; the articulation 

between the femur and tibia bears most of the body weight, while the articulation between 

the patella and femur creates a frictionless transfer over the knee of the forces generated by 

contraction of the quadriceps femoris muscle. The knee consists of two main joints: the 

femorotibial joint and the patellofemoral joint, which allow the knee to move in three 

different planes (sagittal, transverse, and frontal) (5, 18). 

2.1.1 Knee ligaments 

The knee is stabilized by both primary stabilizers and secondary stabilizers. Primary 

knee stabilization is achieved through knee ligaments, while muscles around the knee play a 

secondary role. Ligaments are fibrous bands of tissue that connect bone to bone and provide 

support to joints, the knee is stabilized by two collateral ligaments, one on the medial side 

(tibial collateral ligament), and another on the lateral side (fibular collateral ligament), along 

with two stronger ligaments (the cruciate ligaments) that prevent extreme anterior, posterior, 

varus, and valgus displacement of the tibia in relation to the femur. The patellar ligament 

attaches proximally to the apex of the patella and distally to the tibial tuberosity and is the 

inferior continuation of the quadriceps femoris tendon. We have other ligaments such as the 

transverse, arcuate popliteal, oblique popliteal, anterior cruciate ligament (ACL), posterior 

cruciate ligament (PCL), and popliteofibular ligament all act as knee stabilizers, all of these 

ligaments provide stability in different directions. The ACL primarily resists anterior and 

rotational displacement of the tibia relative to the femur, while the PCL prevents posterior 

displacement. The TCL provides stability to the medial aspect of the knee, preventing 

excessive valgus stress during external rotation of the knee, becoming tight during extension 

and external rotation, and loose during flexion and internal rotation. The FCL provides 

stability to the lateral aspect of the knee preventing excessive varus stress and external 

rotation at all positions of knee flexion. The ACL provides approximately 85% of the total 

restraining force of anterior translation, there are two components of the ACL the 
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anteromedial fiber (AMF) and the larger posterolateral fiber (PLF). The AMF forms the 

shortest band of the ACL and is tense in flexion, and the PLF is tense in extension (5,1). 

 

Figure 1 Knee ligaments (25) 

2.1.2 Cartilage 

There are two types of cartilage in the knee: two fibrocartilaginous menisci C shaped, 

medial and lateral, are positioned between the medial and lateral femoral condyles and the 

tibia, act to disperse the weight of the body and reduce friction during movement, and 

articular cartilage that is found on the tibial and femoral condyles allowing them to move 

easily against one another they also act as shock absorbers. The lateral menisci are much 

more mobile than the medial menisci this is because the medial meniscus is attached medially 

to the articular capsule and laterally to TCL which limits its mobility (5, 19). 
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Figure 2 Knee menisci (26) 

2.1.3 Bursae  

It is a synovial fluid structure that can be found between the skin and tendon or tendon 

and bone. The main function of a bursa is to reduce friction between adjacent moving 

structures, bursae around the patella include the prepatellar bursa, the superficial and deep 

infrapatellar bursae, and the suprapatellar bursa pes anserine bursa, the iliotibial bursa, the 

tibial and fibular collateral ligament bursae and the gastrocnemius-semimembranosus bursa 

(3). 

2.1.4 Muscles 

The secondary stabilizers of the knee joint are all the muscles surrounding the knee 

alongside the hip muscles and the gastrocnemius muscle (5, 34). 

Muscles Origin Insertion Innervation Function 

Biceps femoris  Long head: 

ischial 

tuberosity 

Short head: linea 

aspera of femur 

Head of fibula  Long head: 

tibial nerve 

Short head: 

common 

fibular nerve  

Flexion of 

knee, external 

rotation of 

flexed knee, 

extension of 

hip 
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Semitendinosus  Ischial 

tuberosity 

Medial 

condyle of 

tibia 

Tibial nerve  Flexion of 

knee, internal 

rotation of 

flexed knee, 

extension of 

hip 

Semimembranosus Ischial 

tuberosity 

Medial 

condyle of 

tibia  

Tibial nerve  Flexion of 

knee, internal 

rotation of 

flexed knee, 

extension of 

hip 

Rectus femoris  Anterior inferior 

iliac spine  

Tibial 

tuberosity via 

patellar 

ligament 

Femoral nerve Extension of 

knee, flexion 

of hip 

Vastus lateralis  Linea aspera of 

femur, 

intertrochanteric 

line of femur  

Tibial 

tuberosity via 

patellar 

ligament 

Femoral nerve Extension of 

knee 

Vastus medialis  Linea aspera of 

femur, 

intertrochanteric 

line of femur   

Tibial 

tuberosity via 

patellar 

ligament 

Femoral nerve Extension of 

knee 

Vastus intermedius Anterior and 

lateral surface of 

femur 

Tibial 

tuberosity via 

patellar 

ligament 

Femoral nerve Extension of 

knee 
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Gastrocnemius  Medial 

epicondyle of 

femur, lateral 

epicondyle of 

femur   

Calcaneal 

tuberosity via 

Achilles 

tendon  

Tibial nerve  Plantar flexion 

of foot, flexion 

of knee 

Popliteus  Lateral condyle 

of femur  

Posterior 

surface of tibia 

(above soleal 

line) 

Tibial nerve  Unlocks the 

knee joint, 

internal 

rotation of 

knee when 

flexed  

Gracilis  Inferior pubic 

ramus  

Medial 

condyle of 

tibia  

Obturator 

nerve  

Adduction of 

hip, flexion of 

knee, internal 

rotation of 

knee when 

flexed  

Tensor fascia latae Anterior 

superior iliac 

spine 

Lateral 

condyle of 

tibia via 

iliotibial tract 

Superior 

gluteal nerve  

Abduction, 

flexion, 

internal 

rotation of hip, 

stabilize knee 

during walking 

Table 1 Muscles of the knee joint (5) 
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2.2 Kinesiology of the knee  

To produce movements in knee (flexion, extension, and tibial rotation), Two joint 

surfaces must work together, 1. Tibiofemoral 2. Patellofemoral. 

The arthrokinematics consist of a rolling movement in the initial flexion and then 

slide along the tibia almost at the end of knee flexion, to maintain the Instantaneous 

Center of Rotation (ICR) roll and slide movement of the femoral condyles on the tibia 

is vital. This means the center of the axis of the joint is constantly changing throughout 

the range of motion (ROM) of the knee to be in a constant position for efficient muscular 

contraction. 

If it were only rolling off the condyles over the tibia, the joint would dislocate 

posteriorly before complete flexion because the tibial plate would be too short. If it were 

only sliding, the flexion would not extend to 140 °, due to the impingement that would 

be created. The femur articulating surface is convex in the sagittal plane, whereas the 

tibia's is in concave, knee arthrokinematics which is described in terms of open and 

closed chain and is based on the rules of concavity and convexity. Open kinetic chain: 

During knee extension, the tibia glides anteriorly on the femur, from 20° knee flexion to 

full extension, the tibia rotates externally. During knee flexion, the tibia glides 

posteriorly on the femur, and from full knee extension to 20° flexion, the tibia rotates 

internally. Closed kinetic chain: During knee extension, femur glides posteriorly on the 

tibia, from 20° knee flexion to full extension, femur rotates internally on the stable tibia, 

during knee flexion, femur glides anteriorly on the tibia and from full knee extension to 

20° flexion, femur rotates externally on the stable tibia. 

 A unique characteristic of this joint is called Screw-home (locking) mechanism: 

The tibia will rotate externally and will be locked in extension during the last 20° of 

knee extension in a non-weight bearing position, this is due to the asymmetry between 

the femoral condyles. Because the medial femoral condyle is around 1.7 cm longer and 

the articular surface extends beyond anteriorly than the lateral condyle, the tibia will 

rotate externally during the terminal knee extension. Also it can be the lateral pull of 

quadriceps muscle and passive tension of ACL has contributed to this mechanism. To 

unlock the knee joint it can be achieved by Popliteus muscle. It unlocks the knee joint 
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by internally rotating the tibia. Screw home is the characteristic of healthy knee 

movement and incase of its nonappearance is often described as indicative of instability 

or joint damage such as meniscus tears. 

The physiological ROM for knee extension is 0° when it is greater than 5° of 

extension this will cause hyperextension. The femur does not continue to roll anteriorly 

during weight-bearing knee extension but tilts forward due to hyperextension, which will 

create anterior compression between the femur and tibia. A hyperextension with normal 

femoral internal rotation leads to excessive stress on the posterolateral corner of the knee 

joint and the anterior cruciate ligament, thus is thought to be one of the risk factors for 

ACL injuries in athletes (4, 31, 14, 27). 

 

Figure 3 Screw-home mechanism (27) 
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2.3 Biomechanics of knee 

The knee joint offers a wide range of motion together with high resistance to external 

stress. Due to intrinsic and extrinsic stabilizers, loads are transmitted by a combination of 

compressive force between the articular surfaces and tensile force in the ligaments and 

muscles.  Both intrinsic and extrinsic anatomical mechanisms should be provided to have 

joint stability. The intrinsic stability of the knee joint is provided by the four primary 

ligaments, the capsule, the shape of the bony structures, and the menisci. The ligaments act 

as tensile check reins which permit motion to occur within limits. The two cruciate ligaments 

provide stability in the sagittal plane, resisting anterior and posterior shear, whereas the 

collaterals provide resistance to varus and valgus angulation. The intercondylar tubercles are 

bony structures on the tibial plateau which interlock with the intercondylar notch of the distal 

femur. Their interference fit provides stability to medial and lateral shear stresses and 

prevents hyperextension without inhibiting flexion or axial rotation. The muscles of the thigh 

and calf give extrinsic stability to the knee. The muscles provide both the force to articulate 

the knee, and the checkrein stability to resist abnormal stresses. The act of extension is 

achieved through the quadriceps mechanism transmitted through the patella. The patella acts 

as a pulley mechanism to increase the efficiency of the extension effort and to direct the 

activities of these quadriceps forces (7, 11). 

The ACL is a keystone to controlled, and stable flexion and rotation of the normal 

knee, and is a primary restraint to anterior translation of the tibia on the femur, and a 

secondary restraint to internal rotation, varus, valgus, and hyperextension, it does not resist 

posterior drawer. Sectioning the ACL produces a significant increase in anterior knee 

instability. The greatest amount of anterior translation after isolated ACL sectioning occurs 

between 15 ° and 45. During the clinical examination, the most effective position to conduct 

an anterior instability test is at 30° of flexion. 2° The ACL reaches ultimate stress at 

approximately 15% strain, and gross failure is expected to occur when strain exceeds 15% to 

30% or displacement of about 1 cm (6, 8, 9). 
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2.4 Mechanism of ACL rupture 

In ball sports, two common mechanisms cause ACL tears: 1- cutting maneuvers, 2- 

single-leg landing. Cutting or sidestep maneuvers are associated with a dramatic increase in 

the varus-valgus and internal rotation moments, as well as deceleration. The typical ACL 

injury occurs with the knee externally rotated and in 10 to 30° of flexion when the knee is 

placed in valgus position as the athlete takes off from the planted foot and internally rotates 

their upper body intending to suddenly change direction. The ground reaction force falls 

medial to the knee joint during a cutting maneuver and this added force may tax an already 

tensioned ACL and lead to failure. High-speed activities such as cutting or landing 

maneuvers require eccentric muscle action of the quadriceps femoris to resist further flexion. 

It is hypothesized that vigorous eccentric quadriceps muscle action may play a role in the 

disruption of the ACL. ACL tear has limited healing capability and reconstruction by 

replacement grafts has been regularly performed in order to regain knee function (2, 10, 12, 

28).

 

Figure 4 Mechanism of ACL rupture (28) 
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2.5 Clinical features  

The typical features include: 

• The patient often describes an audible “pop”, “Crack”, or feeling of something 

going out and then back. 

• Is extremely painful especially in the first few minutes after surgery  

• Unable to continue their activity  

• Instability or a lack of confidence in the knee 

• Restricted movement in knee flexion due to hamstring shortness, and extension 

due to quadriceps femoris shortness, or because of pain 

• Widespread mild tenderness 

• Lateral joint tenderness 

2.6 Diagnostic Procedures 

An exact diagnosis can be made by the following procedures: 

• A radiograph (X-ray) 

• Magnetic Resonance Imaging (MRI) 

• Physical/Clinical examination such as: 

The Lachman test: 

Is a passive accessory movement test of the knee performed to identify the 

reliability of the anterior cruciate ligament (ACL). The patient should lie supine on the 

bed, then place the patient knee in about 20-30° flexion, the leg should also be externally 

rotated slightly. The practitioner should place one hand medially behind the tibia and the 

other on the patient's anterior thigh. The examiner's thumb must be on the tibial 

tuberosity, when pulling the tibia anteriorly, an intact ACL should prevent forward 

translational movement of the tibia on the femur (firm end-feel). Anterior translation of 

the tibia associated with a soft or a mushy end-feel indicates a positive test. More than 

about 2mm of anterior translation compared to the uninvolved knee suggests a torn ACL 

(soft end-feel) (16). 
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Figure 5 Lachman test (29) 

The anterior drawer test: 

The patient lies supine on a bed with their hip flexed to 45 degrees, knees should 

be flexed to 90 degrees, and feet flat on the bed. The practitioner sits on the toes of the 

tested extremity to help stabilize it, then the practitioner grasps the proximal lower leg, 

just below the tibial plateau or tibiofemoral joint line, and attempts to translate the lower 

leg anteriorly. The test is considered positive if there is a lack of end feel or excessive 

anterior translation relative to the contralateral side (30). 

 

Figure 6 Anterior drawer test (30) 
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The pivot shift test: 

The patient lies supine with legs relaxed. The practitioner grasps the heel of the 

injured leg with the practitioner's other hand placed laterally on the proximal tibia just 

distal to the knee. The practitioner then applies valgus stress and an axial load while 

internally rotating the tibia as the knee is moved into flexion from a fully extended 

position. A positive test is indicated by subluxation of the tibia while the femur rotates 

externally followed by a reduction of the tibia at 30-40 degrees of flexion (15). 

Arthroscopy: 

Arthroscopy combined with examination under anesthesia is an accurate way to 

diagnose a torn ACL. The main value of using arthroscopy based on examination is to 

diagnose associate joint pathologic conditions such as meniscal tears or chondral 

fractures (13). 

2.7 Problems in surgically treated patients 

Apart from surgical complications like (infection, and deep venous thrombosis), 

several other problems may occur during postoperative rehabilitation (28). 

1. Patellar region pain may occur after surgery. The patient may present with typical 

symptoms of patellofemoral pain, but often they will not mention the presence of 

anterior knee pain as they think that it is part of the normal procedure after surgery. 

2. Lower limb stiffness usually presents in the foot and ankle due to a long time of non-

weight-bearing and the wearing of a brace. Tightness in the Achilles tendon is 

common. Full ROM of these joints should be maintained early in the rehabilitation 

program with mobilizing, stretching, and active movements exercise. 

3. Soft tissue stiffness, this depends on the nature of the patient’s collagen. Patients with 

stiff soft tissue usually develop a large bulky scar with adhesions, and these patients 

are usually slow to regain full flexion and extension of the knee joint. 

4. Muscle weakness occurs after ACL reconstruction in the knee flexors and extensors, 

also it can occur in the hip joint muscles. The muscular deficit after ACLR is graft-

related. Extensor deficits are associated with a patellar tendon graft, flexion deficit is 

associated with the hamstring graft. 
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5. Proprioception is impaired after ACLR, patients have poorer coordination and 

balance. 

6. Psychological problems will occur as the patient will not be able to do his hobbies 

and daily life activities.        

2.8 Rehabilitation after an ACL injury 

Rehabilitation following Anterior Cruciate Ligament Reconstruction (ACLR) is 

an essential part of a full recovery, after the ACLR. Firstly, the therapist should do a 

general examination around the knee such as, measuring the circumference of both legs 

to check the swelling, ROM examination as it will decrease in the operated leg, soft tissue 

examination, scar examination to check the mobility which could be decreased after 

surgery, muscle strength, and length test, the length test is important to understand if there 

is a limitation in ROM due to muscles shortness, usually, the hamstring and quadriceps 

femoris is shortened, as well the gait examination, and muscle palpation, also the muscle 

palpation is important to check for trigger points, and hypotrophy of muscles. Another 

examination is to check the stability, also neurological examination such as superficial 

and deep sensation in case of any complications after surgery. All these examinations are 

necessary for the therapist to be able to understand the patient's capability and provide 

the patient with appropriate goals for treatment. The initial management aims are to 

reduce patellar region pain, swelling, inflammation, gain good functional stability, repair 

muscle strength, reach the best possible functional level (20,32). From 0-2 weeks after 

ACL surgery the patient should start with basic vascular gymnastics exercises to prevent 

deep vein thrombosis, isometric contraction exercises, patient education of operated leg, 

and gait re-education, and cryotherapy such as ice pack to reduce swelling, and pain. In 

a later stage the patient could start with stability, and balance exercises, regain the full 

muscle strength, and power, to be able to squat more than 90 degrees of knee flexion, 

return to jogging, and running, then to the sport. Here are some techniques that can 

improve the patient condition: 

• Strengthening exercises are necessary as muscle weakness/muscle imbalance occurs 

after ACLR especially in the quadriceps femoris, hamstrings, adductors, and 

abductors, it could also deficit the hip muscles. 
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• Soft tissue techniques involve direct physical action on the muscle and other soft 

tissues of the body to reduce pain, increases blood circulation and lymph flow, reduce 

swelling, and improves range of motion and joint flexibility (33). 

• Post isometric relaxation method to release hypertonic muscle, it can be combined 

with stretching to improve ROM as it will be decreased after surgery (33,32). 

• Joint play mobilization is important according to Lewit as it stimulates proprioceptors 

to prepare for exercising, reducing the levels of pain and discomfort from your injury, 

increasing the range of motion of your joints, and release of blocked joints. Usually, 

the head of fibula, patella, sacroiliac, Lisfranc, and Chopart joints could be restricted 

(33). 

• Sensomotoric exercises to increase the stability of the injured knee as the patient will 

have decreased stability due to the surgery and injury. 

• Physical-therapy modalities such as cryotherapy (icepack) to decrease pain, and 

swelling, hydrotherapy to relax the muscles and increase muscle strength, and 

magnetotherapy acting simultaneously in the edema-contracture-pain triad, repairing 

and regenerating the cutaneous, muscular, and bone tissues which is important to 

increase healing for bones and soft tissues (34). 

• Gait re-education is important after surgery as the patient gait will have an 

asymmetrical gait pattern, it can help with improving the balance and posture, and 

lower your risk of falls 

• Stretching of the shortened muscles especially the hamstring as it will limit full ROM 

of knee extension, as well as the quadriceps femoris it could also limit full ROM of 

knee flexion. 
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2.9 Return to sport  

One of the major aims of treatment of ACL injury is to restore the knee to full 

recovery and return the athlete to pre-injury activity level, although a high incidence of re-

injury could happen, quadriceps symmetry is essential to return to sport and prevention of 

future re-injury. Hamstrings and quadriceps strength ratio is another important factor to be 

considered in rehabilitation. The aim is to achieve at least 85% strength symmetry before 

returning to sport. For an athlete to return to the sport he must undergo 4 stages (23, 24). 

1 Dynamic stabilization and core strengthening: A strong core will allow the athlete to 

control the deceleration of the center of mass with a balanced posture. For example 

(Improving single-limb weight-bearing function to tolerate greater knee flexion 

angles). 

2 Functional strengthening: Increasing lower extremity non-weight-bearing strength. 

3 Power development: Power production of the lower extremity is the main aim. For 

example (Increasing the weight too heavy during exercising)  

4 Sport performance symmetry: athletes are trained to utilize safe biomechanics 

(increased knee flexion and decreased knee abduction angles with symmetrical forces 

and motions between limbs) in high-intensity plyometric exercises to maintain the 

stability of the knee. For example (Speed training and jumping exercise). 
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3 Case Study 

3.1 Methodology 

The work placement for my bachelor thesis took place in Centrum Léčby Pohybového 

Aparátu I started from 11th of January till 5th of February 2021. I was working 8 hours a day 

in the outpatient department from Monday till Friday, but my patient used to come 3 times a 

week and used to have the therapy for 60 mins every time and we were having the therapy in 

the gym room. The patient is diagnosed with ACL reconstruction. 

The patient came an extra day to do the initial examination which took us 1 hour, and 

on the last day of therapy, I did the final examination to evaluate the therapeutic effect.  

The procedures I used in the gym room was, PIR, STT, manual mobilization, muscle 

strengthening, stretching, sensomotric exercises. I have used the Theraband, gymball, 

overball, TRX, and unbalanced surfaces for exercising, and goniometer, hammer, and 

measuring tape for examination  

The patient was fully aware of what we are doing during the therapy, and he is 

informed and agreed to sign the agreement document that is approved by the Ethics 

Committee of the Faculty of Physical Education and Sport at Charles University to take part 

in this thesis work. 

3.2 Anamnesis (medical history) 

 

 Diagnosis  

Rupture of ACL of the right knee 

Examined person 

Name: A.T  

Date of birth: 9.1.2002 

 

3.2.1 Status present  

Objective:  
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Height: 180cm 

Weight: 70Kg 

BMI: 21.6 

Cognition: physiological 

Communication: The patient can communicate without any difficulties   

Assistive devices: The patient does not use any assistive devices  

Dominant limb: Right 

Subjective: 

Chief complaint: 

stiffness and limitation in the operated knee  

Status presence: 

The patient is 7 weeks after right knee ACL reconstruction surgery which was done 

on 4.12.2020 in CLPA. He started his rehabilitation on 4th January 2021 and completed 

already 5 sessions after the surgery in CLPA and he is going to continue his scheduled 

sessions. he reported a grade of 0 on VAS for pain level.  

History: 

The injury happened in December, when the patient was playing football, he felt too 

much pain around the knee when the injury happened and he could not continue the football 

match, he went to the doctor and recommended ACL reconstruction which involves 

harvesting the patellar tendon graft  

Functional anamnesis:  

The patient is having 4 times a week football exercises, then 1 day playing a football 

match, and then he rests for 2 days  

Injury anamnesis: 

No previous injuries 
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Medical anamnesis: 

None 

Family anamnesis: 

The family is healthy and they have no major medical conditions   

Social anamnesis: 

The patient is living in a house with his father only 

Occupational anamnesis: 

 The patient is a full-time student in high school 

Allergy anamnesis: 

None 

Pharmacological anamnesis: 

None 

Hobbies: 

The patient is a football player  

Abuses: 

None 

3.2.2 Previous rehabilitation:  

None 

3.2.3 Indication of rehabilitation:  

• Increase the ROM of the operated knee 

• Treatment of scar  

• Strengthen of weak muscles 

• Correct gait pattern 

• Increase the stability of the operated knee  
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• Stretch shortened muscles  

3.3 Initial kinesiologic examination: 

3.3.1 Postural examination 

Anterior view 

• There’s a normal base of support  

• The right foot is in external rotation  

• Arches of the foot is physiological  

• Physiological position of toes 

• The same contour of the calf muscle 

• The right knee is in flexion 

• The contour of the thigh is higher in the left leg  

• The whole right leg is in slight external rotation  

• The pelvis looks in a normal position 

• The abdominals are symmetrical  

• The shoulders are slightly protracted on both side  

• The head is in physiological position 

Posterior view 

• Normal base of support 

• The right foot is in external rotation  

• The shape and contour of the heel is symmetrical 

• The contour of the left calf higher  

• The right knee is in flexion 

• The whole right leg is in slight external rotation  

• The pelvis in a normal position 

• Both scapulae are abducted, and the shoulder is slightly protracted  

• The head is in physiological position 

Lateral view (Right side) 

• The shape of the ankle is physiological 
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• The right knee is in a flexed position  

• The pelvis is in a physiological position 

• Physiological curve of the lumbar spine  

• Slight kyphosis curve in the thoracic spine (T3-T6) 

• Physiological curve of the cervical spine  

• The right shoulder is slightly protracted 

Lateral view (Left side) 

• The shape of the ankle is physiological 

• The left knee is in a physiological position 

• The pelvis is in a physiological position 

• Physiological curve of the lumbar spine 

• Slight kyphosis curve in the thoracic spine (T3-T6) 

• Physiological curve of the cervical spine 

• The left shoulder is slightly protracted  

3.3.2 Pelvis palpation 

• Anterior superior iliac spine: Same level 

• Posterior superior iliac spine: Same level 

• Iliac crest: Same level 

3.3.3 Breathing stereotype 

In sitting: The patient is using more the chest wall during breathing in 

In standing: Involves the lower abdominal part first then upper  

Lying position: Involves lower abdominal part  

3.3.4 Specific testing of posture   

• Two scale standing: L:35, R:34 

• Romberg test: I, II, III: all negative 

• Vele test: Negative 

• Single leg stance: L: negative, R: negative 
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• Trendelenburg sign: L: negative, R: negative 

3.3.5 Modification of standing  

• Standing on tiptoes: The patient can stand on tiptoes 

• Standing on heels: The patient is able to stand on heels 

3.3.6 Anthropometric measurement 

  Measured  Left Right 

The circumference of the 

thigh (15cm above the 

kneecap) 

46cm 44cm 

The circumference of the 

thigh (10cm above the 

kneecap) 

 

42cm 39cm 

The circumference of the knee 

joint  

37cm 37cm 

The circumference of the calf 36cm 35cm 

The circumference of the 

ankle joint  

34cm 34cm 

The circumference of the foot  24cm 24cm 

length of lower extremity 

(Anatomical) 

82cm 82cm 

length of lower extremity 

(Functional) 

92cm 92cm 

Thigh length 45cm 45cm 

Middle leg 38cm 38cm 

Table 2 Anthropometric measurement  

3.3.7 Measurement of range of motion, goniometry 

Hip joint Active  Passive 

Right  S            10-0-105 15-0-110 
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 F            30-0-30 35-0-35 

 R            30-0-15 35-0-20 

Left  S            10-0-115 15-0-120 

 F             35-0-30 40-0-35 

 R             30-0-20 35-0-30 

Knee joint      

Right  S             10-10-105 5-10-110 

Left  S              0-0-125 0-0-130 

Ankle joint      

Right  S             15-0-40 20-0-50 

 R             20-0-40 25-0-45 

Left  S              15-0-40 20-0-45 

 R              20-0-40       25-0-45 

Table 3 Measurement of range of motion  

3.3.8 Muscle length test (According to Janda) 

Muscle  Right Left 

Gastrocnemius G-1 G-0 

Soleus  G-0 G-0 

Hip flexors (Acc. Kendall) 

One joint muscle  

Normal Normal 

Hip flexors (Acc. Kendall) 

Two joint muscle  

Slight shortness Normal 

Adductors G-1 G-0 

Hamstring   G-1 G-0 

Piriformis  G-0 G-0 

Table 4 Muscle length test  

3.3.9 Muscle strength test (According to Kendall) 

Muscle Right  Left 

Gluteus maximus 4+ 5 
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Iliopsoas  4 5 

Quadriceps femoris 4 5 

Sartorius  4 5 

Tensor fascia latae 4 5 

Hip adductors  4 5 

Hip flexors as a group 4+ 5 

Gluteus minimus 4 5 

Gluteus medius  4 5 

Medial hamstring 4 5 

Lateral hamstring 4 5 

Triceps surae  4+ 5 

Soleus  5 5 

Peroneus longus, brevis  5 5 

Tibials posterior  5 5 

Tibials anterior  5 5 

Table 5 muscle strength test 

3.3.10 Muscle tone palpation 

Muscle Right  Left 

Rectus femoris  Hypertone  Normal 

Vastus medials Hypertone Normal 

Vastus lateralis  Hypertone Normal 

Semitendinosus, 

Semimembranosus  

Hypertone  Hypertone 

Biceps femoris  Hypertone Hypertone 

Adductors  Hypertone Hypertone 

abductors Hypertone Normal 

Gluteus maximus  Normal Normal 

Triceps surae  Normal   Normal 

Iliopsoas  Hypertone  Hypertone 

Table 6 Muscle tone palpation 
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3.3.11 Examination of soft tissue (According to Lewit) 

• Skin and sub skin: No restriction in both legs 

• Fascia: There’s only restriction in the lateral direction of the right thigh, and right 

calf, all other directions are physiological  

• Scar: No more stitches in the scar, there is no edema around the scar and the color is 

normal, but there's a limitation when performing S, and C shape in the middle of the 

scar. The length of the scar is 9cm 

3.3.12  Movement stereotype (According to Janda) 

Movement Right  Left  

Hip extension The activation of the muscle is 

not physiological, there's first 

activation of paravertebral 

muscle, followed by 

hamstring and then gluteus 

maximus  

The patient activated first the 

Lumbar paravertebral muscles 

along with the gluteal 

muscles, and the hamstring  

Hip abduction  physiological activation of the 

muscles, there was no flexion 

nor internal rotation of the hip 

joint while performing 

abduction  

The activation of the muscles 

is physiological, there was no 

flexion nor internal rotation of 

the hip joint while performing 

abduction 

 

Table 7 Movement stereotypes 

3.3.13  Deep stabilization system examination according to Kolář, and 

Australian School Approach 

The diaphragm in sitting (Kolář) The activation of the diaphragm was not 

physiological and there was poor 

coordination as he was giving small 

resistance against my fingers on the right 

side  
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Transverse abdominis (Australian 

School Approach) 

 

The activation of transverse abdominis was 

not physiological as there was poor 

activation in the right side, but he was able 

to flatten the abdominal wall  

Table 8 Deep stabilization system examination 

3.3.14  Joint play examination (According to Lewit) 

Examined joint Right Left 

Tibiofibular  Restriction in ventral, and 

dorsal direction  

No restriction  

Patella Restriction in lateral, and 

cranial direction  

No restriction  

Talocrural No restriction  No restriction 

Subtalar No restriction  No restriction 

Transverse tarsal (Chopart) No restriction 

 

No restriction 

Tarsometatarsal (Lisfranc) No restriction 

 

No restriction  

Metatarsophalangeal No restriction 

 

No restriction 

 

Proximal interphalangeal No restriction 

 

No restriction 

 

Distal interphalangeal  No restriction 

 

No restriction 

 

Sacroiliac joint  No restriction 

 

No restriction 

 

Table 9 Joint play examination 
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3.3.15 Neurological examination 

 

 

－ Superficial sensation 

• Tactile superficial sensation tested by asking the patient to close the eyes, then I 

moved my hands along the dermatomes of both legs and asking the patient about the 

sensation he felt. 

Dermatome Right  Left  

L1 Segment  Normal sensation  Normal sensation 

L2 Segment Normal sensation Normal sensation 

L3 Segment Normal sensation Normal sensation 

L4 Segment Normal sensation Normal sensation 

L5 Segment Normal sensation Normal sensation 

S1 Segment Normal sensation Normal sensation 

S2 Segment Normal sensation Normal sensation  

Table 10 Neurological examination 

－ Deep sensation  

• The patient is in supine position and with closed eyes 

• Position sensation: I instructed the patient that he has to move the body part on the 

left the same I was doing on his right leg. He was able to recognize all movements. 

Then I evaluated the sensation on the right leg for comparison 

• The patient was told to say when the movement starts and stops. I tested flexion and 

extension of toes, ankle, and knee joint, and he was able to recognize when the motion 

was started and stopped. Then I evaluated the sensation on the right leg for 

comparison 
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－ Deep tendon reflexes  

Patellar reflex Right: Not tested Left: Normal 

Achilles tendon reflex  Right: Normal Left: Normal 

Medioplantar reflex Right: Normal Left: Normal    

Table 11 Deep tendon reflexes  

3.3.16  Gait examination  

The patient is walking without any assistive devices, physiological stride 

length and speed of walking and the walking rhythm is periodic. During walking there 

is no extension of the right knee joint, and the right leg is in slight external rotation, 

the foot performs heel strike, flat foot, loading response, heel off, and toe-off in 

normal pattern as he was trained during his first rehabilitation, there is no swinging 

of the upper extremity. The patient is walking comfortably without any pain. 

3.3.17   Initial examination conclusion: 

According to the examination, the patient is in a good condition as he is 7 

weeks after surgery. The operated knee is semi-flexed when standing and he is putting 

the weight equally in both legs, during walking he is not using any assistive devices, 

and the patient does not perform knee extension on the operated leg. During the 

palpation of the pelvis, it showed that it is in a normal position. The biggest visible 

deficit is found in his right leg as shown by the anthropometric measurements, the 

grades show that the circumference of the right leg is smaller if compared to the left 

leg this is caused by the reconstruction of his right ACL and during the resting period, 

there was muscle hypotrophy, which also caused the muscle weakness, and limitation 

of knee extension, and flexion. The ROM examination shows physiological results 

except for the operated knee, the right knee is flexed 10 degrees in a relaxed position 

and the flexion of the right knee is 105 degrees which show there is a limitation and 

this is due to muscle shortness, and the surgery he had. Muscle shortness can be seen 

in two joint hip flexors (Rectus femoris) on the operated leg as the knee is slightly 

extended when performing the test, as well the hamstring, and the gastrocnemius 

muscle because of inactivity of the muscles during the resting period. The results of 

muscle strength test show that the overall condition of the right leg is lower than the 
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left, but no major weakness was found. The overall results of muscle tone palpation 

show hypertonicity of operated leg because of decreased ROM in the right knee joint 

which causes an imbalance between muscle groups. The soft tissue of the right thigh 

and calf is limited in the lateral direction, the scar motion is limited in the middle 

when performing S, and C shape, the color is normal with no presence of edema. Joint 

play examination shows decreased mobility in right patella in lateral and cranial 

direction, also the right head of fibula is restricted in both ventral and dorsal direction 

which could be caused due to shortness of biceps femoris and poor activity of the 

muscles. During movement stereotype of right hip extension, the patient was using 

firstly his paravertebral muscles this could be due to weakness of gluteus maximus, 

and the movement of hip abduction is physiological. Throughout the neurological 

examination there was no reduced sensation on both legs. The patient did not feel any 

pain during the whole examination.  

3.4 Short term rehabilitation plan  

• Increase ROM of the right knee in flexion and extension 

• Increase the stability of the right knee 

• increase muscle strength of the right lower limb (Gluteus maximus, iliopsoas, 

quadriceps femoris, hip adductors, hip abductors, hamstring, and triceps surae) 

• Improve proprioception of right lower limb 

• Improve mobility of the scar 

• Relax hypertonic muscles (hamstrings, quadriceps, adductors, and iliopsoas) 

• Improve gait stereotype 

• Stretch of shorted muscles (rectus femoris, gastrocnemius, hamstring) 

• Release the restricted fascia in the lower extremity  

3.5 Long term rehabilitation plan 

• Long term scar care  

• Continue to regain muscle strength of the lower extremities 

• Increasing dynamic stability of right knee during dynamic exercises to decrease 

possibilities of further injuries  

• Restore full ROM of the right knee 
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• Return to running/jogging  

• Return patient to his hobbies such as playing football 

3.6 Therapy progress: 

 

3.6.1 1st therapeutic unit (18.01.2021) 

Therapy duration: 60 min 

 

Subjective feeling: 

The patient feels no pain, he is in a good mood and smiling, and looking forward to 

treatment, but during the night he was feeling itching on the scar area. The patient is feeling 

bad for losing the muscle strength and not able to extend the knee in full ROM, 

Objective feeling: 

The patient can walk without any assistive devices, but he cannot fully extend the 

right knee joint during walking  

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using PIR method 

• Scar treatment 

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 
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• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of the hamstring and gluteus maximus the patient is supine on the yoga 

mat, and heels supported up on gym ball, arms are flat on the floor and in line with 

the shoulders for stability, he will move his pelvis upward until the body is straight 

by pushing the ball with the heels, next he will pull the heels toward his buttock and 

then extend the knees and lower the pelvis back to the floor. The patient performed 8 

repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and abductors, side squatting with 

TheraBand placed around the knees to create resistance for abduction. The patient 

was told to keep his trunk erect, bend the knees slightly and move into a half-squat 

position to activate the gluteus medius, then he will maintain the half-squat position 

and take a step sideways with the other leg. The patient performed 6 steps to the right 

and left, and did 3 sets 

• Strengthening of the quadriceps femoris, gluteus maximus, and abductors, squatting 

with gym ball behind his back between him and the wall, and TheraBand placed 

around the knees. Squat exercise until 90° flexion of the knee. The patient performed 

10 repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and gluteus maximus, single-leg squat, the 

patient will set up in a single leg stance position, and a bench is placed behind him to 

sit and prevent more than 90° flexion. With one leg bent straight in front and the other 

supporting the bodyweight while keeping the knee slightly bent. Squat until 90° 

flexion of the knee, we only did the operated leg. The patient performed 10 repetitions 

and did 3 sets 
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• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

 

Result of the therapeutic unit: 

Objective:  

The scar tissue is more mobile, but still needs improvement, and the fascia is released. 

The ROM of the right knee in extension is still the same, in flexion is slightly better. The 

muscles at the end of the exercise started to shiver due to muscle weakness. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

and he is looking forward to the next treatment. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee 
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3.6.2 2nd therapeutic unit (20.01.2021) 

Therapy duration: 60 min 

 

Subjective feeling: 

The patient feels no pain, and he did not have any problems at night, but he is feeling 

tired and has muscle soreness from the last exercises  

Objective feeling: 

The patient can walk without any assistive devices, but he cannot fully extend the 

right knee joint during walking, when lying on the bed the right knee is flexed 10 degrees in 

a relaxed position  

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

•  Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 
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• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of the hamstring and gluteus maximus the patient is supine on the yoga 

mat, and heels supported up on gym ball, arms are flat on the floor and in line with 

the shoulders for stability, he will move his pelvis upward until the body is straight 

by pushing the ball with the heels, next he will pull the heels toward his buttock and 

then extend the knees and lower the pelvis back to the floor. The patient performed 8 

repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and abductors, side squatting with 

TheraBand placed around the knees to create resistance for abduction. The patient 

was told to keep his trunk erect, bend the knees slightly and move into a half-squat 

position to activate the gluteus medius, then he will maintain the half-squat position 

and take a step sideways with the other leg. The patient performed 6 steps to the right 

and left, and did 3 sets 

• Strengthening of the quadriceps femoris, gluteus maximus, and abductors, squatting 

with gym ball behind his back between him and the wall, and TheraBand around the 

knees. Squat exercise until 90° flexion of the knee. The patient performed 10 

repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and gluteus maximus, single-leg squat, the 

patient will set up in a single leg stance position, and a bench is placed behind him to 

sit and prevent more than 90° flexion. With one leg bent straight in front and the other 

supporting the bodyweight while keeping the knee slightly bent. Squat until 90° 

flexion of the knee, we only did the operated leg. The patient performed 10 repetitions 

and did 3 sets 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 
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stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

 

Result of the therapeutic unit: 

Objective:  

The scar tissue is more mobile, but still needs improvement, and the fascia is released. 

The ROM of the right knee in extension is still the same, in flexion is slightly better. The 

muscles at the end of the exercise started to shiver due to muscle weakness. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

and he is looking forward to the next treatment. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee  

3.6.3 3rd therapeutic unit (22.01.2021) 

Therapy duration: 60 min 

Subjective feeling: 
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The patient feels no pain, he is in good mood and smiling, he is excited to exercise as 

he wants to return the strength of his operated leg to play football. 

Objective feeling: 

The patient can walk without any assistive devices, but he cannot fully extend the 

right knee joint during walking, when lying on the bed the right knee is flexed 10 degrees in 

a relaxed position  

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training, 

for example, extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 



41 
 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of the hamstring and gluteus maximus and adductors, the patient is 

supine on the yoga mat, and heels propped up on gym ball, with over-ball between 

the knees, arms are flat on the floor and in line with the shoulders for stability, he is 

asked to squeeze the over-ball into adduction and keep the isometric contraction, and 

he will move his pelvis upward until the body is straight by pushing the ball with the 

heels, next he will pull the heels toward his buttock and then extend the knees and 

lower the pelvis back to the floor. The patient performed 8 repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and abductors, side squatting with 

TheraBand placed around the knees to create resistance for abduction. The patient 

was told to keep his trunk erect, bend the knees slightly and move into a half-squat 

position to activate the gluteus medius, then he will maintain the half-squat position 

and take a step sideways with the other leg. The patient performed 6 steps to the right 

and left, and did 3 sets 

• Strengthening of the quadriceps femoris and gluteus maximus, single-leg squat, the 

patient will set up in a single leg stance position, and a bench is placed behind him to 

sit and prevent more than 90° flexion. With one leg bent straight in front and the other 

supporting the bodyweight while keeping the knee slightly bent. Squat until 90° 

flexion of the knee, we only did the operated leg. The patient performed 10 repetitions 

and did 3 sets 

• Walking on unstable surfaces: I set the way with 10 different unstable pads they were 

30cm away from each other. The patient has to walk over them, he was holding the 

gym ball with his hands, and when he reach on each unstable surface he will keep the 

single-leg stance position for 10 seconds, and move the gym ball around his body, 

raising it up, and moving around his other leg which is flexed at the hip and knee 

joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface. The patient is standing on the 

unstable surface standing on one leg which is slightly bend at the knee joint, and the 
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other leg slide back to the extension of the hip joint allowing the upper body to move 

forward, then he will keep folding forward until the finger reaches the floor and return 

to starting position 

• I placed narrow rope and the patient has to walk on it with 2kg medicine ball in his 

hands. (4 repetition of the path) 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

Result of the therapeutic unit: 

Objective:  

The scar tissue is softer and easy to move in all directions, but still needs 

improvement, and the fascia is released. The ROM of the right knee in extension and flexion 

is slightly better, the muscles at the end of exercise did not show any sign of weakness. The 

head of fibula and patella are more mobile. 

Subjective:  
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The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

the patient was feeling good after this series of active exercises focused to increase his lower 

extremities strength. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee 

3.6.4 4th therapeutic unit (25.01.2021) 

Therapy duration: 60 min 

Subjective feeling: 

The patient feels no pain, he is in good mood and smiling, he is excited to exercise as 

he wants to return the strength of his operated leg to play football, he is feeling muscle 

soreness in the right leg. 

Objective feeling: 

The patient is feeling better from the progress from the therapies, the knee is almost 

straight in a relaxed position, joint play is better but still needs improvement. 

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

Therapy applied  
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• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training 

for example; extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right  patella in the cranial and lateral direction, head 

of fibula in the ventral and dorsal direction 

• Strengthening of the hamstring and gluteus maximus and adductors, the patient is 

supine on the yoga mat, and heels propped up on gym ball, with over-ball between 

the knees, arms are flat on the floor and in line with the shoulders for stability, he is 

asked to squeeze the over-ball into adduction and keep the isometric contraction, and 

he will move his pelvis upward until the body is straight by pushing the ball with the 

heels, next he will pull the heels toward his buttock and then extend the knees and 

lower the pelvis back to the floor. The patient performed 8 repetitions and did 3 sets 

• Strengthening of the quadriceps femoris and abductors, side squatting with 

TheraBand placed around the knees to create resistance for abduction. The patient 

was told to keep his trunk erect, bend the knees slightly and move into a half-squat 

position to activate the gluteus medius, then he will maintain the half-squat position 

and take a step sideways with the other leg. The patient performed 6 steps to the right 

and left, and did 3 sets 

• Strengthening of the quadriceps femoris and gluteus maximus, single-leg squat, the 

patient will set up in a single leg stance position, and a bench is placed behind him to 
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sit and prevent more than 90° flexion. With one leg bent straight in front and the other 

supporting the bodyweight while keeping the knee slightly bent. Squat until 90° 

flexion of the knee, we only did the operated leg. The patient performed 10 repetitions 

and did 3 sets 

• Walking on unstable surfaces: I set the way with 10 different unstable pads they were 

30cm away from each other. The patient has to walk over them, he was holding the 

gym ball with his hands, and when he reach on each unstable surface he will keep the 

single-leg stance position for 10 seconds, and move the gym ball around his body, 

raising it up, and moving around his other leg which is flexed at the hip and knee 

joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface. The patient is standing on the 

unstable surface standing on one leg which is slightly bend at the knee joint, and the 

other leg slide it back to the extension of the hip joint allowing the upper body to 

move forward, then he will keep folding forward until the finger reaches the floor and 

return to starting position 

• I placed narrow rope and the patient has to walk on it with 2kg medicine ball in his 

hands. (4 repetition of the path) 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 
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him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

Result of the therapeutic unit: 

Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

scar tissue is softer and easy to move in all directions, but still needs improvement, and the 

fascia is released. The ROM of the right knee in extension and flexion is slightly better, the 

muscles at the end of exercise did not show any sign of weakness. The head of fibula and 

patella are more mobile. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

the patient is highly motivated about this kind of exercise and he’s willing to continue work 

hard. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee 

3.6.5 5th therapeutic unit (27.01.2021) 

Therapy duration: 60 min 

Subjective feeling: 

The patient did not have any problem or pain during the day and night, he explained 

that he's doing the stretching exercise which I gave him to do as self-therapy, and he is excited 

to exercise. The patient is complaining that he cannot reach full ROM into extension in his 

knee 

Objective feeling: 

The patient is feeling better from the progress from the therapies, the knee is almost 

straight in a relaxed position, joint play is more mobile but still needs improvement. 
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Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training 

for example; extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in a ventral and dorsal direction 

• Strengthening of hamstring with the use of TRX suspension training system. The 

patient is in supine position, he will put both of his heels at the end part of the TRX 

cable for support, the cable will be 40cm away from ground and knees should be 
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extended. In this position, he will raise the pelvis from the ground by pushing heels 

down toward floor and flex both legs and push them toward the buttock then return 

to starting position. The patient performed 10 repetitions and did 3 sets. 

• Strengthening of calf muscles. Single-leg calf raise, the patient was standing Infront 

of the mirror to check himself then he was instructed to stand on one leg and perform 

plantar flexion of ankle joint, with other leg bent behind him. The patient performed 

8 repetitions and did 3 sets. 

• Strengthening of the quadriceps femoris, and gluteus maximus by using TRX 

suspension training system, single-leg squat, the patient will hold the TRX cable with 

his hands to support himself, then I placed a chair under him so he does not exceed 

more than 90-degree flexion of knee joint, he is asked to squat with one leg until he 

reaches the chair, and with other leg is extended in knee joint, and flexed in hip joint, 

then come back to starting position. The patient performed 10 repetitions and did 3 

sets. 

• Walking on unstable surfaces: I set the way with 10 different unstable pads they were 

30cm away from each other. The patient has to walk over them, he was holding the 

gym ball with his hands, and when he reach on each unstable surface he will keep the 

single-leg stance position for 10 seconds, and move the gym ball around his body, 

raising it up, and moving around his other leg which is flexed at the hip and knee 

joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface. The patient is standing on the 

unstable surface standing on one leg which is slightly bend at the knee joint, and the 

other leg slide it back to the extension of the hip joint allowing the upper body to 

move forward, then he will keep folding forward until the finger reaches the floor and 

return to starting position 

• I placed narrow rope and the patient has to walk on it with 2kg medicine ball in his 

hands. (4 repetition of the path) 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 
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and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

 

Result of the therapeutic unit: 

Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

scar tissue is softer and easy to move in all directions, and the fascia is released. The ROM 

of the right knee in extension and flexion is slightly better, the muscles at the end of exercise 

did not show any sign of weakness. The head of fibula and patella are more mobile. The knee 

after therapy is warm  

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

the patient is highly motivated about this kind of exercise and he is willing to continue work 

hard. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee 

3.6.6 6th therapeutic unit (29.01.2021) 

Therapy duration: 60 min 
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Subjective feeling: 

The patient did not have any problem or pain during the day and night, he explained 

that he's doing the stretching exercise which I gave him to do as self-therapy, but he said he 

is feeling a little bit lazy today   

Objective feeling: 

The patient is feeling better from the progress from the therapies, the knee is almost 

straight in a relaxed position, joint play is more mobile but still needs improvement. The 

muscles are stronger than before 

 

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training, 

for example, extend knee during stance phase, flex knee during swing phase, and not 
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to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of hamstring with the use of TRX suspension training system. The 

patient is in supine position, he will put both of his heels at the end part of the TRX 

cable for support, the cable will be 40cm away from ground and knees should be 

extended. In this position, he will raise the pelvis from the ground by pushing heels 

down toward floor and flex both legs and push them toward the buttock then return 

to starting position. The patient performed 10 repetitions and did 3 sets. 

• Strengthening of calf muscles. Single-leg calf raise, the patient was standing Infront 

of the mirror to check himself then he was instructed to stand on one leg and perform 

plantar flexion of ankle joint, with other leg bent behind him. The patient performed 

8 repetitions and did 3 sets. 

• Strengthening of the quadriceps femoris, and gluteus maximus by using TRX 

suspension training system, single-leg squat, the patient will hold the TRX cable with 

his hands to support himself, then I placed a chair under him so he does not exceed 

more than 90-degree flexion of knee joint, he is asked to squat with one leg until he 

reaches the chair,  and with other leg is extended in knee joint, and flexed in hip joint, 

then come back to starting position. The patient performed 10 repetitions and did 3 

sets. 

• Strengthening of abductors, the patient will place the Theraband above the knees to 

create resistance against abduction, the hand should be in front for balance and the 

spine should erect. He will stand on one leg which will be flexed slightly in the knee 

joint, and the other leg is flexed 90 degrees in the knee, and hip joint. The patient will 

perform abduction with extension, and slight internal rotation of the hip joint, then he 
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will return to starting position and repeat. The patient performed 8 repetitions and did 

3 sets on both legs. 

• Walking on unstable surfaces: I set the way with 10 different unstable pads they were 

30cm away from each other. The patient has to walk over them, he was holding the 

gym ball with his hands, and when he reach on each unstable surface he will keep the 

single-leg stance position for 10 seconds, and move the gym ball around his body, 

raising it up, and moving around his other leg which is flexed at the hip and knee 

joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface. The patient is standing on the 

unstable surface standing on one leg which is slightly bend at the knee joint, and the 

other leg slide it back to the extension of the hip joint allowing the upper body to 

move forward, then he will keep folding forward until the finger reaches the floor and 

return to starting position 

• I placed narrow rope and the patient has to walk on it with 2kg medicine ball in his 

hands. (4 repetition of the path) 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 
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• Passive stretching of the right gastrocnemius in a supine position, I firstly grab his 

feet from the heel, place my forearm in the sole of the feet laterally, and dorsiflex the 

ankle joint until I feel the resistance and hold for 30 seconds. (3 repetitions) 

Result of the therapeutic unit: 

Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

scar tissue is softer and easy to move in all directions, and the fascia is released. The ROM 

of the right knee in extension and flexion is slightly better, the muscles at the end of exercise 

did not show any sign of weakness. The head of fibula and patella are more mobile. The knee 

after therapy is warm  

 

 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, the 

patient is highly motivated about this kind of exercise and he is willing to continue work 

hard. 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring muscle as 

he is complaining he cannot reach full ROM into an extension of the knee 

3.6.7 7th therapeutic unit (1.02.2021) 

Therapy duration: 60 min 

Subjective feeling: 

The patient didn’t have any problem or pain during the day and night, he explained that he's 

doing the stretching exercise which I gave him to do as self-therapy, he is in good mood and 

smiling, and motivated to exercise.   

Objective feeling: 
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The patient is feeling better from the progress from the therapies, the knee is almost straight 

in a relaxed position, joint play is more mobile but still needs improvement. The muscles are 

stronger than before. 

Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

• Strengthening of the deep stabilization system  

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training 

for example: extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 
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• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of quadriceps femoris, gluteus maximus, and calves. The patient is 

standing on the Bosu balance board and he is squatting to 90 degrees, then he will 

hold in a squat position and do calves raises, then return to normal position. The 

patient performed 8 repetitions and did 3 sets. 

• Strengthening of calf muscles. Single-leg calf raise, the patient was standing Infront 

of the mirror to check himself then he was instructed to stand on one leg and perform 

plantar flexion of ankle joint, with other leg bent behind him. The patient performed 

8 repetitions and did 3 sets. 

• Strengthening of abductors, the patient will place the Theraband above the knees to 

create resistance against abduction, the hand should be in front for balance and the 

spine should erect. He will stand on one leg which will be flexed slightly in the knee 

joint, and the other leg is flexed 90 in the knee, and hip joint. The patient will perform 

abduction with extension, and slight internal rotation of the hip joint, then he will 

return to starting position and repeat. The patient performed 8 repetitions and did 3 

sets on both legs 

• Strengthening of hamstrings by using leg curl machine. The patient will perform 

active flexion of right knee. (3 sets for 10 repetitions with 15-17kg) 

• Strengthening of quadriceps femoris by using leg extensions machine. The patient 

will perform active extension of right knee (3 sets for 10 repetitions with 10kg) 

• Walking on unstable surfaces with 2kg medicine ball: I set the way with 10 different 

unstable pads they were 30cm away from each other. The patient has to walk over 

them, he was holding the gym ball with his hands, and when he reach on each unstable 

surface he will keep the single-leg stance position for 10 seconds, and move the gym 

ball around his body, raising it up, and moving around his other leg which is flexed 

at the hip and knee joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface with 2kg medicine ball. The 

patient is standing on the unstable surface standing on one leg which is slightly bend 

at the knee joint, and the other leg slide it back to extension in the hip joint allowing 
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the upper body to move forward, then he will keep folding forward until the ball 

reaches the floor and return to starting position 

• Strengthening of the core, and dorsal muscle chain, the patient is in a prone position, 

the elbow is close to the sides and directly under the shoulder, the feet will be width 

apart and support at the ankle joint, then he will lift his body off the floor so that the 

elbow and feet are on the floor, then he will slowly extend the hip joint, and return 

back, then repeat with the other leg. The patient performed 6 repetitions on each leg, 

and he did 3 sets 

• Strengthening of the core, and ventral muscle chain, the patient is in a supine position, 

he will place the gym ball between the feet keeping the arms and legs straight, he will 

lift the legs and arms together to pass the ball from feet and hands, then he should 

lower the arms and legs slowly, passing the ball back and forth. 

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

• Passive stretching of the right gastrocnemius in a supine position, I firstly grab his 

feet from the heel, place my forearm in the sole of the feet laterally, and dorsiflex the 

ankle joint until I feel the resistance and hold for 30 seconds. (3 repetitions) 

Result of the therapeutic unit: 
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Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

stability has improved since the last therapies, the scar tissue is softer and easy to move in all 

directions, and the fascia is released. The ROM of the right knee in extension and flexion is 

increased, the muscles at the end of the exercise did not show any sign of weakness. The 

head of fibula is released in both and ventral direction, and the patella is more mobile but 

still needs improvement in the lateral direction. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

patient is highly motivated about this kind of exercise and he’s willing to continue work hard, 

and he is so happy to see the progress he had. 

 

 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he can't reach full ROM into an extension of the knee 

3.6.8 8th therapeutic unit (3.02.2021) 

Therapy duration: 70 min 

Subjective feeling: 

The patient didn’t have any problem or pain during the day and night, he explained 

that he's doing the stretching exercise which I gave him to do as self-therapy, he is in good 

mood and smiling, and motivated to exercise.   

Objective feeling: 

The patient is feeling better from the progress from the therapies, the knee is almost 

straight in a relaxed position, joint play is more mobile but still needs improvement. The 

muscles are stronger than before. 
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Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

• Strengthening of the deep stabilization system  

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training 

for example; extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of quadriceps femoris, gluteus maximus, and calves. The patient is 

standing on the Bosu balance board and he is squatting to 90 degrees, then he will 
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hold in a squat position and do calves raises, then return to normal position. The 

patient performed 8 repetitions and did 3 sets. 

• Strengthening of calf muscles. Single-leg calf raise, the patient was standing Infront 

of the mirror to check himself then he was instructed to stand on one leg and perform 

plantar flexion of ankle joint, with other leg bent behind him. The patient performed 

8 repetitions and did 3 sets. 

• Strengthening of abductors, the patient will place the Theraband above the knees to 

create resistance against abduction, the hand should be in front for balance and the 

spine should erect. He will stand on one leg which will be flexed slightly in the knee 

joint, and the other leg is flexed 90 in the knee, and hip joint. The patient will perform 

abduction with extension, and slight internal rotation of the hip joint, then he will 

return to starting position and repeat. The patient performed 8 repetitions and did 3 

sets on both legs 

• Strengthening of hamstrings by using leg curl machine. The patient will perform 

active flexion of right knee. (3 sets for 10 repetitions with 15-17kg) 

• Strengthening of quadriceps femoris by using leg extensions machine. The patient 

will perform active extension of right knee (3 sets for 10 repetitions with 10kg) 

• Walking on unstable surfaces with 2kg medicine ball: I set the way with 10 different 

unstable pads they were 30cm away from each other. The patient has to walk over 

them, he was holding the gym ball with his hands, and when he reach on each unstable 

surface he will keep the single-leg stance position for 10 seconds, and move the gym 

ball around his body, raising it up, and moving around his other leg which is flexed 

at the hip and knee joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface with 2kg medicine ball. The 

patient is standing on the unstable surface standing on one leg which is slightly bend 

at the knee joint, and the other leg slide it back to extension in the hip joint allowing 

the upper body to move forward, then he will keep folding forward until the ball 

reaches the floor and return to starting position 

• Single leg stance on Bosu balance board. The patient was standing on one leg on the 

Bosu balance board, with the other leg flexed at the hip and knee joint, then I was 
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throwing a 4Kg gym ball in a different direction and he will hold it and throw it back 

to me. We did it for 40 seconds and did 2 sets 

• Strengthening of the core, and dorsal muscle chain, the patient is in a prone position, 

the elbow is close to the sides and directly under the shoulder, the feet will be width 

apart and support at the ankle joint, then he will lift his body off the floor so that the 

elbow and feet are on the floor, then he will slowly extend the hip joint, and return 

back, then repeat with the other leg. The patient performed 6 repetitions on each leg, 

and he did 3 sets 

• Strengthening of the core, and ventral muscle chain, the patient is in a supine position, 

he will place the gym ball between the feet keeping the arms and legs straight, he will 

lift the legs and arms together to pass the ball from feet and hands, then he should 

lower the arms and legs slowly, passing the ball back and forth. The patient performed 

8 repetitions, and he did 3 sets  

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

• Passive stretching of the right gastrocnemius in a supine position, I firstly grab his 

feet from the heel, place my forearm in the sole of the feet laterally, and dorsiflex the 

ankle joint until I feel the resistance and hold for 30 seconds. (3 repetitions) 
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Result of the therapeutic unit: 

Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

stability has improved since the last therapies, the scar tissue is softer and easy to move in all 

directions, and the fascia is released. The ROM of the right knee in extension and flexion is 

increased, the muscles at the end of the exercise did not show any sign of weakness. The 

head of fibula is released in both and ventral direction, and the patella is more mobile but 

still needs improvement in the lateral direction. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the 

therapy, patient is highly motivated about this kind of exercise and he is willing to continue 

work hard, and he is so happy to see the progress he had. 

 

Self-therapy 

I only gave the patient some stretching exercise to do at home for the hamstring 

muscle as he is complaining he cannot reach full ROM into an extension of the knee 

3.6.9 9th therapeutic unit (05.02.2021) 

Therapy duration: 70 min 

Subjective feeling: 

The patient did not have any problem or pain during the day and night, he explained 

that he's doing the stretching exercise which I gave him to do as self-therapy, he is in good 

mood and smiling, and motivated to exercise.   

Objective feeling: 

The patient is feeling better from the progress from the therapies we had, the knee is 

almost straight in a relaxed position, joint play is more mobile but still needs improvement. 

The muscles are stronger than before. 
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Goals of today’s therapy: 

• Release of restricted soft tissues with STT 

• Joint play treatment 

• Increase ROM in the knee joint into flexion and extension 

• Increase muscle strength of hypotonic muscles 

• Stretch shortened muscles 

• Relax hypertonic muscles using the PIR method 

• Scar treatment 

• Improve the stability of operated leg 

• Strengthening of the deep stabilization system  

Therapy applied  

• Stationary bicycle: The patient was cycling against low intensity and low speed for 5 

minutes. To reach sufficient knee flexion and extension I adjusted the height of the 

seat in physiological position according to his body 

• Stepper: The patient did 5 minutes on the machine. The intensity was low, and speed 

was low as well. 

• Treadmill: 5 minutes walking 2 minutes walking forwards focusing on gait training, 

for example, extend knee during stance phase, flex knee during swing phase, and not 

to externally rotate the foot, then 1 minute walking on sideways, and 2 minutes 

backward  

• Scar therapy by using soft tissue techniques (S-wave and C-wave) 

• STT by putting constant pressure in the direction of restricted right LE fascia until I 

felt the release 

• PIR for the right hamstrings, quadriceps, adductors, and Iliopsoas muscles by 

technique according to Lewit performed 3 times for each muscle. 

• Joint play mobilization of the right patella in the cranial and lateral direction, head of 

fibula in the ventral and dorsal direction 

• Strengthening of quadriceps femoris, gluteus maximus, and calves. The patient is 

standing on the Bosu balance board and he is squatting to 90 degrees, then he will 
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hold in a squat position and do calves raises, then return to normal position. The 

patient performed 8 repetitions and did 3 sets. 

• Strengthening of calf muscles. Single-leg calf raise, the patient was standing Infront 

of the mirror to check himself then he was instructed to stand on one leg and perform 

plantar flexion of ankle joint, with other leg bent behind him. The patient performed 

8 repetitions and did 3 sets. 

• Strengthening of abductors, the patient will place the Theraband above the knees to 

create resistance against abduction, the hand should be in front for balance and the 

spine should erect. He will stand on one leg which will be flexed slightly in the knee 

joint, and the other leg is flexed 90 in the knee, and hip joint. The patient will perform 

abduction with extension, and slight internal rotation of the hip joint, then he will 

return to starting position and repeat. The patient performed 8 repetitions and did 3 

sets on both legs 

• Strengthening of hamstrings by using leg curl machine. The patient will perform 

active flexion of right knee. (3 sets for 10 repetitions with 15-17kg) 

• Strengthening of quadriceps femoris by using leg extensions machine. The patient 

will perform active extension of right knee (3 sets for 10 repetitions with 10kg) 

• Walking on unstable surfaces with 2kg medicine ball: I set the way with 10 different 

unstable pads they were 30cm away from each other. The patient has to walk over 

them, he was holding the gym ball with his hands, and when he reach on each unstable 

surface he will keep the single-leg stance position for 10 seconds, and move the gym 

ball around his body, raising it up, and moving around his other leg which is flexed 

at the hip and knee joint. Each path was repeated 3 times 

• Single leg deadlift on Posturomed unstable surface with 2kg medicine ball. The 

patient is standing on the unstable surface standing on one leg which is slightly bend 

at the knee joint, and the other leg slide it back to extension in the hip joint allowing 

the upper body to move forward, then he will keep folding forward until the ball 

reaches the floor and return to starting position 

• Single leg stance on Bosu balance board. The patient was standing on one leg on the 

Bosu balance board, with the other leg flexed at the hip and knee joint, then I was 
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throwing a 4Kg gym ball in a different direction and he will hold it and throw it back 

to me. We did it for 40 seconds and did 2 sets 

• Strengthening of the core, and dorsal muscle chain, the patient is in a prone position, 

the elbow is close to the sides and directly under the shoulder, the feet will be width 

apart and support at the ankle joint, then he will lift his body off the floor so that the 

elbow and feet are on the floor, then he will slowly extend the hip joint, and return 

back, then repeat with the other leg. The patient performed 6 repetitions on each leg, 

and he did 3 sets 

• Strengthening of the core, and ventral muscle chain, the patient is in a supine position, 

he will place the gym ball between the feet keeping the arms and legs straight, he will 

lift the legs and arms together to pass the ball from feet and hands, then he should 

lower the arms and legs slowly, passing the ball back and forth. The patient performed 

8 repetitions, and he did 3 sets  

• Stretching of hamstring, abductors adductors of the right leg actively. The patient in 

supine position and he will use a rope. He will put the rope around his foot 

(Metatarsal) and he will raise the leg up to the middle with the knee extended to 

stretch the hamstring. when he reaches this position, he will hold it for 30 seconds 

and then go back to starting position. (3 repetitions). For abductors he raised the leg 

to the middle in adduction with extended knee, when he reaches this position, he will 

hold it for 30 seconds and then he will return to starting position. (3 repetitions). For 

adductors, he will repeat the same movement, but the leg will move to the side in 

abduction with the extended knee (3 repetitions) 

• Stretching of right quadriceps femoris actively. The patient is in prone position, and 

he will use a rope. The patient will flex the right knee and place the rope above the 

ankle joint. The patient will pull the rope with his hand to reach the barrier and stretch 

the muscle. When he reached this position I taught him to use the PIR principle I told 

him to keep isometric contraction in the direction of knee extension, breath in, hold 

it, breathe out and relax to increase knee flexion. (3 repetitions) 

• Passive stretching of the right gastrocnemius in a supine position, I firstly grab his 

feet from the heel, place my forearm in the sole of the feet laterally, and dorsiflex the 

ankle joint until I feel the resistance and hold for 30 seconds. (3 repetitions) 
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Result of the therapeutic unit: 

Objective:  

The patient completed the strengthen exercise really well without any difficulties, the 

stability has improved since the last therapies, the scar tissue is softer and easy to move in all 

directions, and the fascia is released. The ROM of the right knee in extension and flexion is 

increased, the muscles at the end of the exercise did not show any sign of weakness. The 

head of fibula is released in both and ventral direction, and the patella is more mobile but 

still needs improvement in the lateral direction. 

Subjective:  

The patient did not feel any pain during the exercise, but he felt tired after the therapy, 

patient is highly motivated about this kind of exercise and he’s willing to continue work hard, 

and he is so happy to see the progress he had. 

 

3.7 Final Kinesiological Examination 

3.7.1 Postural examination 

Anterior view 

• There’s a normal base of support  

• The right foot is in external rotation  

• Arches of the foot is physiological  

• Physiological position of toes 

• Same contour of the calf muscle 

• The right knee is in flexion 

• The contour of the thigh is the same on both legs 

• The whole right leg is in slight external rotation  

• The pelvis looks in a normal position 

• The abdominals are symmetrical  

• The shoulders are slightly protracted on both side  

• The position of the head is physiological  
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Posterior view 

• Normal base of support 

• The right foot is in external rotation  

• The shape and contour of the heel is symmetrical 

• The contour of the calf is the same  

• The right knee is in flexion 

• The whole right leg is in slight external rotation  

• The pelvis in a normal position 

• Both scapulae are abducted, and the shoulder is slightly protracted  

• Physiological position of the head 

Lateral view (Right side) 

• The shape of the ankle is physiological 

• The right knee is in a flexed position  

• The pelvis is in a physiological position 

• Physiological curve of the lumbar spine  

• Slight kyphosis curve in the thoracic spine (T3-T6) 

• Physiological curve of the cervical spine  

• The right shoulder is slightly protracted 

Lateral view (Left side) 

• The shape of the ankle is physiological 

• The left knee is in a physiological position 

• The pelvis is in a physiological position 

• Physiological curve of the lumbar spine 

• Slight kyphosis curve in the thoracic spine (T3-T6) 

• Physiological curve of the cervical spine 

• The left shoulder is slightly protracted  

3.7.2 Pelvis palpation 

• Anterior superior iliac spine: Same level 
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• Posterior superior iliac spine: Same level 

• Iliac crest: Same level 

3.7.3 Breathing stereotype 

In sitting: The patient is using more the chest wall during breathing in 

In standing: involves the lower abdominal part first then upper  

Lying position: Involves lower abdominal part  

3.7.4 Specific testing of posture   

• Two scale standing: L:35, R:34 

• Romberg test: I, II, III: all negative 

• Vele test: Negative 

• Single leg stance: L: negative, R: negative 

• Trendelenburg sign: L: negative, R: negative 

3.7.5 Modification of standing  

• Standing on tiptoes: The patient can stand on tiptoes 

• Standing on heels: The patient can stand on heels 

 

3.7.6 Anthropometric measurement 

  Measured  Left Right 

The circumference of the 

thigh (15cm above the 

kneecap) 

48cm 47cm 

The circumference of the 

thigh (10cm above the 

kneecap) 

 

44cm 43cm 

The circumference of the knee 

joint  

38cm 38cm 
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The circumference of the calf 36cm 36cm 

The circumference of the 

ankle joint  

34cm 34cm 

The circumference of the foot  24cm 24cm 

length of lower extremity 

(Anatomical) 

82cm 82cm 

length of lower extremity 

(Functional) 

92cm 92cm 

Thigh length 45cm 45cm 

Middle leg 38cm 38cm 

Table 12 Final anthropometric measurement  

 

 

3.7.7 Measurement of range of motion, goniometry 

Hip joint Active  Passive 

Right  S              10-0-105 15-0-110 

 F               30-0-30 35-0-35 

 R              30-0-15 35-0-20 

Left  S              10-0-115 15-0-120 

 F               35-0-30 40-0-35 

 R               30-0-20 35-0-30 

Knee joint     

Right  S                5-5-120 0-5-125 

Left  S                0-0-130 0-0-135 

Ankle joint     

Right  S                15-0-40 20-0-50 

 R                20-0-40 25-0-45 

Left  S                   15-0-40 20-0-45 

 R                   20-0-40       25-0-45 

Table 13 Final measurement of range of motion  
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3.7.8 Muscle length test (According to Janda) 

Muscle  Right Left 

Gastrocnemius G-1 G-0 

Soleus  G-0 G-0 

Hip flexors (Acc. Kendall) 

One joint muscle  

Normal Normal 

Hip flexors (Acc. Kendall) 

Two joint muscle  

Normal Normal 

Adductors G-0 G-0 

Hamstring   G-0 G-0 

Piriformis  G-0 G-0 

Table 14 Final muscle length test  

3.7.9 Muscle strength test (According to Kendall) 

Muscle Right  Left 

Gluteus maximus 5 5 

Iliopsoas  4+ 5 

Quadriceps femoris 5 5 

Sartorius  4+ 5 

Tensor fascia latae 5 5 

Hip adductors  5 5 

Hip flexors as a group 5 5 

Gluteus minimus 5 5 

Gluteus medius  5 5 

Medial hamstring 5 5 

Lateral hamstring 5 5 

Triceps surae  5 5 

Soleus  5 5 

Peroneus longus, bervis  5 5 

Tibials posterior  5 5 
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Tibials anterior  5 5 

Table 15 Final muscle strength test  

3.7.10 Muscle tone palpation 

Muscle Right  Left 

Rectus femoris  Normal Normal 

Vastus medials Hypertone Normal 

Vastus lateralis  Normal Normal 

Semitendinosus, 

Semimembranosus  

Hypertone  Hypertone 

Biceps femoris  Normal Hypertone 

Adductors  Normal Hypertone 

abductors Hypertone Normal 

Gluteus maximus  Normal Normal 

Triceps surae  Normal   Normal 

Iliopsoas  Normal  Hypertone 

Table 16 Final muscle tone palpation  

3.7.11 Examination of soft tissue (According to Lewit) 

• Skin and sub skin: No restriction in both legs 

• Fascia: There is no restriction in both legs   

• Scar: No more stitches in the scar, there is no edema around the scar and the color is 

normal, the scar is mobile in all directions. The length of the scar is 9cm 

3.7.12  Movement stereotype (According to Janda) 

Movement Right  Left  

Hip extension The activation of the muscle is 

not physiological, there is first 

activation of paravertebral 

muscle, followed by hamstring 

and then gluteus maximus  

The patient activated first the 

Lumbar paravertebral muscles 

along with the gluteal muscles, 

and the hamstring 
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Hip abduction  physiological activation of the 

muscles, there was no flexion 

nor internal rotation of the hip 

joint while performing 

abduction 

The activation of the muscles 

is physiological, there was no 

flexion nor internal rotation of 

the hip joint while performing 

abduction 

 

Table 17 Final movement stereotype  

3.7.13  Joint play examination (According to Lewit) 

Examined joint Right Left 

Tibiofibular  No restriction  No restriction  

Patella Restriction in the cranial 

direction  

No restriction  

Talocrural No restriction  No restriction 

Subtalar No restriction  No restriction 

Transverse tarsal (Chopart) No restriction 

 

No restriction 

Tarsometatarsal (Lisfranc) No restriction 

 

No restriction  

Metatarsophalangeal No restriction 

 

No restriction 

 

Proximal interphalangeal No restriction 

 

No restriction 

 

Distal interphalangeal  No restriction 

 

No restriction 

 

Sacroiliac joint  No restriction 

 

No restriction 

 

Table 18 Final joint play examination  

3.7.14 Neurological examination 

－ Superficial sensation 
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• Tactile superficial sensation tested by asking the patient to close the eyes, then I 

moved my hands along the dermatomes of both legs and asking the patient about the 

sensation he felt. 

Dermatome Right  Left  

L1 Segment  Normal sensation  Normal sensation 

L2 Segment Normal sensation Normal sensation 

L3 Segment Normal sensation Normal sensation 

L4 Segment Normal sensation Normal sensation 

L5 Segment Normal sensation Normal sensation 

S1 Segment Normal sensation Normal sensation 

S2 Segment Normal sensation Normal sensation  

Table 19 Final neurological examination 

 

－ Deep sensation  

• The patient is in supine position and with closed eyes 

• Position sensation: I instructed the patient that he has to move the body part on the 

left the same I was doing on his right leg. He was able to recognize all movements. 

Then I evaluated the sensation on the right leg for comparison 

• The patient was told to say when the movement starts and stops. I tested flexion and 

extension of toes, ankle, and knee joint, and he was able to recognize when the motion 

was started and stopped. Then I evaluated the sensation on the right leg for 

comparison 

－ Deep tendon reflexes  

Patellar reflex Right: Not tested Left: Normal 

Achilles’s tendon reflex  Right: Normal Left: Normal 

Medioplantar reflex Right: Normal Left: Normal    

Table 20 Final deep tendon reflexes  
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3.7.15  Gait examination 

The patient is walking without any assistive devices, the walking rhythm is periodic 

with physiological stride length and speed of walking. He is not reaching the full extension 

of the right knee joint during walking, and his right leg is in slight external rotation, the foot 

performs heel strike, flat foot, loading response, heel off, and toe-off in a normal pattern as 

he was trained during his first rehabilitation, there is no swinging of the upper extremity. The 

patient is walking comfortably without any pain 

3.7.16  Final examination conclusion 

There was good improvement between the initial and final examinations. The 

improvement in increasing muscle volume of the operated leg was achieved as the 

circumference increased to reach a 3cm difference. The patient ROM of the right knee into 

extension and flexion has also improved, but there is still a discrepancy in an extension where 

goniometry shows a maximum of 5° actively, the muscle strength also increased in the right 

leg, TFL, hip adductors, gluteus minimus, medius, external rotator, internal rotator, 

hamstring, triceps surae all to grade 5, and Iliopsoas, sartorius to grade 4+. The shortened 

muscles, Hamstring, adductors, rectus femoris also improved to grade 0, except for the 

gastrocnemius muscle which is still graded as 1. The tonicity of right leg muscles, rectus 

femoris, adductors, biceps femoris, and iliopsoas have now physiological condition during 

palpation. The fascia and the scar are now released, and more mobile in all directions. There 

is also improvement in the release of restricted joint play of the tibiofibular joint, and patella, 

but there is still a deficit in the patella in the cranial direction.  
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3.8 Evaluation of the therapy effect 

Right leg Initial examination Final examination  

The circumference of the 

thigh (15cm above the 

kneecap) 

44cm 47cm 

The circumference of the 

thigh (10cm above the 

kneecap) 

 

39cm 43cm 

The circumference of the 

knee joint 

37cm 38cm 

The circumference of the calf 36cm 37cm 

Active ROM of knee joint 10-10-105 5-5-120 

Passive ROM of knee joint 5-10-110 0-5-125 

Hip flexors (Two joint) 

muscle length  

Slight shortness Normal 

Adductors muscle length G-1 G-0 
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Hamstring muscle length  G-1 G-0 

Iliopsoas muscle strength  4 4+ 

Quadriceps femoris muscle 

strength 

4 5 

Sartorius muscle strength 4 4+ 

Tensor fascia latae muscle 

strength 

4 5 

Hip adductors muscle 

strength 

4 5 

Hip flexors as group muscle 

strength 

4+ 5 

Gluteus minimus muscle 

strength 

4 5 

Gluteus medius muscle 

strength 

4 5 

External rotators muscle 

strength 

4 5 

Internal rotators muscle 

strength 

4 5 

Medial hamstring muscle 

strength 

4 5 

Lateral hamstring muscle 

strength 

4 5 

Triceps surae muscle strength 4+ 5 

Biceps femoris tone palpation Hypertone Normal 

Adductors tone palpation Hypertone Normal 

Iliopsoas tone palpation Hypertone Normal 

Rectus femoris tone palpation Hypertone Normal 

Examination of soft tissue 

(Fascia, and scar) 

Fascia: there is only 

restriction in the lateral 

Fascia: There is no 

restriction in all directions. 
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direction of the right thigh 

and right calf. 

Scar: there's a limitation 

when performing S, and C 

shapes in the middle of the 

scar. 

 

Scar: There is no limitation 

and the scar is mobile in all 

directions.   

 

Joint play of patella Restricted in the cranial and 

lateral direction  

Restricted in the cranial 

direction  

Joint play of tibiofibular joint Restricted in the ventral and 

dorsal direction 

No restriction  

Table 21 Evaluation of the therapy effect  

 

• After 9 sessions with my patient there were incredible improvements, during the 

therapies the patient did not complain about any pain, at the begging of the first few 

session the patient was always feeling muscle fatigue at the end of the exercise, but 

after 3 sessions the patient started to gain muscle strength and we increased the weight 

when exercising, and we could do more exercises and modifications to make it harder 

for him as he was in good physical condition. As we can see the circumference of the 

right leg has increased due to strengthening exercise which increased muscle volume, 

also all joints that are restricted are back to physiological mobility as I was performing 

mobilization every therapy, plus the muscle tonicity is back to normal as seen in the 

table. In my opinion, the most useful method was general strengthening, and stability 

exercises, stretching of shortened muscles which improved his operated leg to achieve 

the normal mobility  
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4 Conclusion 

The case study is about ACL reconstruction, in the theoretical part, I explained about 

the general idea of the knee joint, and the mechanism of the ACL injury which has taught me 

a lot about the mechanism of knee joint and how to deal with ACL reconstruction patients. 

The work placement has given me the chance to apply all the knowledge I acquired 

during my 3 years of studying, and that everything I learned I can apply it to my patients, 

also I learned that every therapeutic goal can be done in different ways, and that I can choose 

which treatment is the best for the patient. 

 After having 8 sessions with my patient the aims of the therapy were successful, I 

was really happy to see improvements in my patient, I’m grateful that I met him because he 

was always smiling, cooperative, and always motivated for the next therapy to exercise as he 

wants to return to his favorite hobby, playing football, and due to his great physical condition, 

we were able to do various types of exercises which he always liked. 

It was interesting for me to work in CLPA as everyone was friendly, and to work with 

a different type of conditions, also I was able to apply my knowledge which I learned from 

the faculty FTVS. 
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