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1  PREFACE 

 

 In the following text the parameters which are related to a patella fracture are being 

analyzed in details in two main parts. The theoretical part is presented first and then 

followed by the special part which is the case study of the patient after patella fracture.  

 

    The theoretical part is the chapter which helps the reader to understand better the 

structural and functional role of the patella. The anatomy of the patella is mentioned and a 

brief description of the other body structures which are directly related to it, such as bones, 

muscles, tendons, joints, soft tissue, arteries and nerves. The biomechanical and 

kinesiologic aspect of the patella is also described for a better awareness of the role of the 

patella. Furthermore, in this chapter the mechanism of injury is explained, the different 

types of patella fracture are distinguished and what kind of treatment is required to be done. 

Finally due to the fact that injuries are a source of psychological congestion, a brief 

reference to the psychological aspect is mentioned above.  

 

 The second and most important part, for a physiotherapist, is the case study of the 

patient after a patella fracture. A female patient fell down from her bicycle and due to the 

direct blow, a stellate, nondisplaced patella fracture occurred. She had a conservative 

treatment for three months and then visited the physiotherapy department of the C.L.P.A. 

(Centrum léčby pohybového aparátu) for rehabilitation. In this chapter of my thesis the 

adequate examinations were performed in detail and the short and long term rehabilitation 

plans were documented. Furthermore, all seven sessions in which the patient was cared by 

me, are explained day by day with a description of all therapeutic procedures and condition 

exercises which were done.  

 

 As a conclusion at the end of this bachelor thesis, as well as while reading the main 

text, the reader can find very useful, practical and colour figures which offer more global 

and pleasant study.  
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2.1  ANATOMY  

2.1.1 Bones 

The patella (Figure 1) is one of the three bones which constitute the structure of the 

knee joint. The other two bones are the tibia and the femur. 

2.1.1.1 The patella (or kneecap) 

The patella is the widest sesamoid bone of our body which is embedded within the 

tendon of quadriceps femoris muscle. It is located on the anterior surface of each knee joint 

till the proximal part of the tibia bone and is attached to the tibia tuberosity 
(17)

. 

 

It has a roughly triangular shape with its base facing proximally (towards the hip 

joints). The base of the patella is wide and thick. It is used for the insertion of the 

quadriceps femoris muscle. The tip of the patella which is known as the apex patellae is 

facing distally (towards the feet) and it is used for the insertion of the patella tendon which 

connects the patella with the proximal part of the tibia bone (Figure 1) 
(17)

. 

 

Due to its triangular shape, apart from the base and the apex, the patella also has 

two borders and two surfaces (anterior and posterior) 
(13)

. 

  

The anterior surface of the patella is parallel with the longitudinal axes of the body. 

It has a convex shape with striated surface so that the tendon of the m.quadriceps femoris 

can be inserted (Figure 1a) 
(13)

. 

 

The posterior surface is divided into two parts (Figure 1b). The upper part 

articulates with the femur and is also subdivided into two facets (medial and lateral) by a 

vertical ledge. The lateral facet has bigger articular surface than the medial one because it 

articulates with the big lateral epicondyle of the femur bone 
(17)

. 

 

The second part of the patella is the posterior lower part which has vascular 

canaliculi filled with fatty tissue known as the infrapatellar fat pad 
(17)

. 

http://en.wikipedia.org/wiki/Infrapatellar_fat_pad
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Figure 1 - The patella. a. Anterior surface, b. Posterior surface, according Köpf, M,P 
 (8)

. 

  

2.1.1.2 Femur bone 

The femur is the longest and heaviest bone in the body. The femur consists of a 

body (shaft) and two ends, the proximal and the distal one. The proximal end of the femur 

bone consists of the head, the neck, the greater and lesser trochanters, and articulates with 

the acetabulum of the hip bone in order to create the hip joint. Distally, at the posterior 

aspect of the femur the medial and lateral condyles are positioned. The condyles are 

separated by the intercondylar notch in which the anterior and posterior cruciate ligaments 

are attached. Between these condyles, the patellar articular surface is present which 

articulates with the patella. (Figure 2) 
(11)

. 

 

2.1.1.3 Tibia bone 

The tibia is located on the anteromedial side of the lower extremity (LE). The 

proximal surface of the tibia is flat, forming the tibial plateau and consists of the medial and 

lateral tibial condyles and the intercondylar eminence. The medial and lateral condyles 

articulate with the condyles of the femur. Two menisci in each knee joint are attached to the 

tibia plateau. At the proximal end of the anterior border the tibial tuberosity is located in 

order to provide the distal attachment of the patellar tendon (Figure 2) 
(12)

. 
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  2.1.2 Menisci  

The menisci are thick fibrocartilage discs, which are attached by the coronary 

ligaments and joint capsule to the tibial plateau. The main function of the meniscus is to 

extend the articulating depressions of the tibial plateau and to help the knee joint to absorb 

the applied forces. If the menisci are removed from a knee joint, the tension during load 

bearing will be there three times higher and will affect the tibiofemoral joint. The menisci 

are also known as semilunar cartilages from their half-moon shapes 
(5)

. In case of patella 

fracture, the meniscus can also be affected because of its location 
(14)

. 

 

 

Figure 2 - Structure of the right knee joint and the patella connection Köpf, M,P 
 (8)

. 

 

2.1.3 Joints related to the patella 

The patellofemoral joint consists of the articulation of the patella, enclosed in the 

patellar tendon, with the trochlear groove between the femoral condyles. An articular 

cartilage covers the posterior surface of the patella to reduce the friction between the patella 

and the femur 
(5)

. 
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2.1.4 Patellar retinaculum  

The patellar retinaculum is formed by the medial and lateral expansions of the 

fascia latae inserted into the proximal part of the tibia. They are connected with the 

aponeurotic fibers of the m.vastus lateralis and the m.vastus medialis. Furthermore, the 

lateral side of the m.vastus lateralis and the iliotibial band are added to the thick lateral 

patellar retinaculum. The iliotibial band and the patellar retinaculum give the auxiliary 

expansions of the knee joint. In addition the retinaculum is completed by the patellofemoral 

ligaments 
(19)

. 

 

2.1.5 Capsule of the knee joint 

The capsule of the knee joint and its ligaments is limiting the motion on the joint. 

Therefore the structure of the joint is supported and the physiological functions of it can be 

performed. The capsule is weak, has four insertions and consists of the tibiofemoral and the 

patellofemoral joints 
(13)

. 

 

The posterior insertion is attached along the superior margins of the condyles and is 

being supported by the insertion of the m.semimembranosus and the oblique popliteal and 

arcuate ligaments. On the anterior aspect it is inserted into the articular cartilage of the 

patella and also into the patella and the patellar tendon. The m.vastus medialis attaches on 

the anteromedial surface and the m.vastus lateralis attaches to the anterolateral surface of 

the capsule 
(13)

. 

 

2.1.6 Ligaments and patellar tendon 

 

A ligament is a fibrous thick connective tissue which contains collagenous fibers. 

The ligaments connect bones to other bones to form a joint. The function of the ligaments 

is to support the stability of the joints. The ability to resist the dislocation of the knee joint 

in a direction is determined by the location of each ligament 
(5)

. 
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The patella has a main ligament which is also known as the patellar tendon. It 

originates from the apex and the borders of the patella and is inserted into the tibia 

tuberosity. It is a strong, flat ligament, about 10cm in length.  From the functional point of 

view the patellar tendon is the continuity of the m.quadriceps tendon above the level of the 

patella. The infrapatellar fat pad and the bursa from the tibia, divide the posterior surface of 

the patella tendon from the synovial membrane of the joint 
(13)

. 

 

The patellar tendon is used for the neurological examination of the deep tendon 

reflexes. When the tendon is hit with a reflex hammer at the place of the tendon, above the 

patella, physiologically the patellar reflex (or knee jerk) is stimulated. A hard hit on the 

patellar tendon with a reflex hammer usually causes E of the knee joint. This is used for the 

evaluation of the L2 - L4 segments and through the femoral nerve which innervates the 

m.quadriceps femoris. If the reflex is physiological, the m.quadriceps femoris should 

contract. Absence or irregular patellar tendon reflex may result from a lesion through the 

innervation of the m.quadriceps femoris 
(18)

. 

 

On the other hand, the other important ligaments of the knee joint are the collateral 

and cruciate ligaments. The tibial and fibular collateral ligaments prevent the lateral motion 

at the knee joint 
(5)

. The anterior and posterior cruciate ligaments are very strong and they 

are located in the knee capsule but out of the synovial cavity 
(13)

. The main function of the 

cruciate ligaments is to limit the forward and backward sliding of the femur on the tibial 

plateau during knee E and flexion (F) and also to limit the knee hyperextension (Figure 2) 

(5)
. 
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2.1.7 Muscles which are related to the patella and the knee joint  

The quadriceps femoris muscle is the main extensor muscle of the knee joint and 

the only muscle which is directly related to the patella. It is a very strong muscle in which 

its active surface cross-section is 148 cm
2
. When it is shortened to 8cm, it develops a force 

equal to 42 kg. Also it is three times stronger than the flexors 
(6)

. 

 

The m.quadriceps femoris, as indicated by its name, consists of four heads, which 

are attached to the common tendon at the base of the patella (Figure 3,4). The vastus 

medialis, the vastus lateralis and the vastus intermedius muscles referred as the one joint 

muscles, and the m.rectus femoris referred as the two joints muscle 
(6)

. 

 

Muscle Origin  Insertion  Innervation  Main Action 

Rectus Femoris 

(Figure 3,4a,b) 

Anterior inferior 

iliac spine and 

ilium, superior to 

acetabulum. 

 

 

 

 

 

Base of the 

patella and 

patellar 

tendon. 

 

 

 

 

 

 

 

 

 

 

Femoral 

nerve 

(L2, L3, L4) 

 

 

- E of the 

knee joint. 

 

-The m.rectus 

femoris 

provides F of 

the hip joint. 

Vastus lateralis 

(Figure 3,4a,b) 

Greater trochanter 

and lateral lip of 

the linea aspera of 

the femur. 

Vastus medialis 

(Figure 3,4a,b) 

Intertrochanteric 

line and medial 

lip of the linea 

aspera of the 

femur. 

Vastus 

intermedius 

(Figure 3,4a,b) 

Anterior and 

lateral surfaces of 

the body of the 

femur. 

Table 1 - Anatomy of the m.quadriceps femoris 
(11)

. 
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Figure 3- a.The insertion of 1-vastus intermedius, 2-vastus lateralis, 3-vastus medialis, 4- rectus femoris, 

according Kapandji, L,A 
(6)

, b. The m.quadriceps femoris muscle (right LE) and the division of it, according 

Moore, L,K., Dalley, F,A 
(11)

. 

 

 

Figure 4 - a. Anterior muscles of the right thigh, b. The m.sartorius and m.tensor fasciae latae of the right LE 

were partially removed. c. Posterior muscles of the thigh and hip joint (right LE), according Köpf, M,P 
 (8)

. 
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The three vasti muscles are exclusively knee extensors. It is important to notice that 

the m.vastus medialis is the most powerful of these three muscles. This relative superiority 

is to control the lateral displacement of the patella 
(6)

. 

 

However, the hamstrings have an important role to the function of the knee joint. 

 

Muscle Origin  Insertion  Innervation  Main Action 

 

Semitendinosus 

(Figure 4b) 

 

 

Ischial 

tuberosity 

 

Medial surface 

of the superior 

part of the tibia. 

 

 

Tibial 

division of 

the sciatic 

nerve 

(L5, S1, S2) 

-E of the hip 

joint. 

 

-F and medial 

rotation of 

the thigh 

when the  

knee is flexed 

 

-E of the 

trunk when 

thigh and leg 

are flexed. 

 

 

 

Semimembranosus 

(Figure 4b) 

Posterior part 

of the medial 

condyle of the 

tibia and to 

reflected 

attachment of 

the oblique 

popliteal 

ligament. 

 

 

 

 

Biceps femoris 

(Figure 4b) 

Long head: 

from the 

ischial 

tuberosity. 

 

Short head: 

from the linea 

aspera and 

lateral 

supracondylar 

line of the 

femur. 

Lateral side of 

the head of the 

fibula. The 

tendon is split 

at this side by 

the fibular 

collateral 

ligament of the 

knee joint. 

Long head: 

tibial division 

of sciatic 

nerve 

(L5, S1, S2) 

 

Short head: 

common 

fibular 

division of 

sciatic nerve 

(L5, S1, S2) 

-F of the knee 

joint and 

lateral 

rotation of it 

when knee 

joint is 

flexed. 

 

-E of the hip 

joint. 

Table 2 - Anatomy of the hamstrings 
(11)

. 
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Furthermore some other muscles, which are connected and assist to the function of 

the knee joint, are shown on the two tables (Table 3, 4) below.  

 

Muscle Origin  Insertion  Innervation  Main Action 

 

 

Tensor fascia latae 

(Figure 4a) 

 

 

Anterior superior 

iliac spine and 

from the anterior 

part of the iliac 

crest. 

 

 

Iliotibial tract 

that attaches 

to the lateral 

condyle of 

the tibia. 

 

 

Superior 

gluteal 

nerve 

(L4, L5). 

-Abduction, 

medial 

rotation and F 

of the hip 

joint. 

 

-Assists on 

the knee E. 

 

 

Sartorius 

(Figure 4a,b) 

 

Anterior superior 

iliac spine and 

from the superior 

part of the notch 

inferior to it. 

 

Superior part 

of the medial 

surface of the 

tibia. 

 

Femoral 

nerve 

(L2, L3). 

-F, abduction 

and lateral 

rotation of 

the hip joint 

and F of the 

knee joint. 

 

 

 

Gracilis 

(Figure 4a,b) 

 

 

Body and from 

the inferior 

ramus of the 

pubis bone. 

 

 

Superior part 

of the medial 

surface of the 

tibia. 

 

 

Obturator 

nerve 

(L2, L3). 

-Abduction 

of the hip 

joint. 

 

-F and assists 

on the medial 

rotation of 

the knee 

joint. 

 

Table 3 - Anatomy of the muscles which are connected to the knee joint 
(11)

. 
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  Muscle Origin  Insertion  Innervation  Main Action 

 

Popliteus 

Lateral surface of 

the lateral condyle 

of the femur and 

from lateral 

meniscus. 

Posterior 

surface of the 

tibia and 

superior to 

soleal line. 

Tibial nerve 

(L4, L5, S1) 

-Unlocking 

and slightly F 

of the knee 

joint. 

 

 

 

Gastrocnemious 

(Figure 4b) 

Lateral head: from 

the lateral aspect 

of the lateral 

femoral condyle. 

Medial head: from 

popliteal surface 

of the femur and 

medial condyle. 

 

Posterior 

surface of 

calcaneus 

through the 

calcaneal 

tendon. 

 

Tibial nerve 

(S1, S2). 

-Plantar 

flexion of the 

ankle joint 

 

-Raising the 

heel while 

walking, and 

F of the knee 

joint. 

Table 4 - Anatomy of the muscles which connected to the knee joint (posterior aspect of the LE) 
(11)

. 

 

2.1.8 Bursae of the patella  

The bursa is a fluid and synovial sac that surrounds and sometimes communicates 

with the joint cavity. The bursa has a thin wall and it is filled with synovial fluid. It 

produces enlargements to the joint space and reduces friction during knee movements. 

There are lots of bursae which are located in the knee joint and around patella. One of them 

is the suprapatellar bursa which is placed between the femur and the quadriceps femoris 

tendon and is the largest bursa in the body 
(5)

. 

 

The superficial infrapatellar bursa is positioned between the skin and the anterior 

surface of the patella and allows the skin to move freely over the patella during F and E of 

the knee joint 
(5)

. 

 

The deep infrapatellar bursa is located between the tibia bone and the patellar 

tendon and diminishes the friction between these two body parts 
(5)

.    

http://en.wikipedia.org/wiki/Bursae
http://en.wikipedia.org/wiki/Articular_capsule_of_the_knee_joint
http://en.wikipedia.org/wiki/Synovial_fluid
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2.1.9 Vessels which are related to the patella 

There are six main arteries in which patella blood supply is found. These arteries, 

which are anastomose, are the anterior genicular, the descending genicular, the inferior 

medial and lateral genicular, the superior medial and lateral genicular. The prepatellar 

arterial network, formed from the branches of the above mentioned arteries, and together 

with the transverse infrapatellar artery, forms the extraosseous patellar ring on the anterior 

surface of the patella 
(17)

. 

 

The intraosseous blood supply of the patella is supplied by the midpatellar vessels 

and the pollar vessels which are resulting from the extraosseous vascular ring. The 

midpatellar vessels penetrate the middle third of the anterior surface of the patella, and the 

polar vessels enter the patella at its apex 
(17)

. 

 

However, the infrapatellar fat pad supplies the patellar tendon into its deep surface, 

with the help of the inferior medial and lateral geniculate arteries. On the other hand, the 

superficial surface of the tendon is supplied by the retinaculum. The patellar retinaculum 

derives its supply from the recurrent tibial artery and the inferior medial geniculate artery 

(17)
. 

 

Apart from the arterial blood supply, the venus drainage is present in the patella. 

Generally the venus system is parallel to the arterial system. Four venous return systems are 

taking part. The first group is formed from the inferior pole of the patella distally and 

connected with the saphenous and popliteal veins. The second group leaves the anterior 

face of the patella and goes cranially to join the superficial femoral veins. The third group 

of veins exits from the base of the patella. The last group of small veins is split from the 

lateral edges of the patella 
(17)

. 
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2.1.10 Lymphatic drainage related to the knee joint 

The lymphatic vessels are divided into superficial and deep layers. The superficial 

lymphatic vessels go along with the saphenous veins and their branches. The lymphatic 

vessels finish with the great saphenous vein in the superficial inguinal lymph nodes. The 

popliteal lymph nodes are adjacent to the popliteal vein in the fat of the popliteal fossa, so 

that the lymphatic vessels with the small saphenous vein enter into them. The deep 

lymphatic vessels with the deep veins enter the popliteal lymph nodes. Through the deep 

lymphatic vessels, most of the lymph from the popliteal lymph nodes goes up to the deep 

inguinal lymph nodes which are lying under the deep fascia on the medial aspect of the 

femoral vein 
(11)

. 

 

2.1.11 Nerves which are related to the patella and knee joint  

The patella innervated from its nerve network so called “patellar plexus” 
(11)

. 

 

Nerve Origin Course Distribution 

Femoral Lumbar 

plexus 

(L2-L4) 

Passes deep to midpoint of 

inguinal ligament, lateral to 

femoral vessels, and divides into 

muscular and cutaneous branches 

Supplies anterior thigh 

muscles, hip, knee joint, 

and skin on anteromedial 

side of thigh. 

Lateral 

femoral 

cutaneous 

Lumbar 

plexus 

(L2, L3) 

Passes deep to inguinal ligament, 

2-3cm medial to anterior superior 

iliac spine. 

Supplies skin on 

anterior and lateral 

aspects of the thigh. 

Anterior 

femoral 

cutaneous 

Femoral 

nerve 

(L2 – L4) 

Arises in femoral triangle and 

pierce fascia lata of the thigh 

along path of the m.sartorious. 

Supplies skin on the 

medial and anterior 

aspects of the thigh. 

Saphenous Femoral 

nerve 

(L2 – L4) 

Descends with femoral vessels 

through femoral triangle and 

adductor canal and descends 

with the great saphenous vein. 

Supplies skin on the 

medial side of the leg 

and foot. 

Table 5 - Nerves which are connected to the patella 
(11)

. 
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2.1.12 Dermatomes of the lower extremity  

Dermatomes are areas of the skin which are supplied by cutaneus branches from a 

single spinal nerve. The cutaneous nerves of the lumbar and sacral plexus are supplying 

the dermatomes of the LE. The L1 through L5 dermatomes are positioned as a series of 

lines from the posterior midline of the trunk into the LEs. They continue inferiorly and 

laterally around the medial and anterior side of the LE 
(11)

. 

 

Furthermore, the dermatomes S1 and S2 follow a caudal direction and pass to the 

posterior aspect of the LE. Distally they are being separated near to the ankle joint so that 

the S1 dermatome passes from the lateral side of the foot and the S2 from the medial side 

of the foot 
(11)

. 

       

 

     Figure 5 - Dermatomes of the right LE. a. Anterior view, b. Posterior view, according Netter, F,H 
(15)

. 
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2.1.13 Fascia which are related to the patella and the knee joint  

Fascia is the connective tissue of the body which binds the structures together. 

Individual muscles are surrounded by thin fascia. The deep fascia of the thigh is called 

fascia lata and the deep fascia of the lower leg, crural fascia. The fascia of the LE consists 

of superficial and deep layers 
(11)

. 

 

The superficial fascia lies deep to the skin and contains variable amount of 

superficial veins, lymphatic vessels, lymph nodes, fat and superficial nerves. Between the 

muscles and the subcutaneous tissue is located the deep fascia, which is a thick layer of 

connective tissues. The deep fascia is strong in the lower leg and covers the limb like an 

elastic stocking. The main function of the deep fascia is to prevent bulging of the muscles 

during contraction and to make muscular contraction more efficient in pumping blood 

toward the heart 
(11)

. 

 

The fascia lata encloses the large muscle of the thigh, especially on the lateral side, 

and continues to crural fascia. The crural fascia is attached to the anterior and medial 

borders of the tibia and it is thick in the proximal part of the anterior aspect of the leg. 

Although it is thin in the distal part of the leg (Figure 6) 
(11)

. 

 

       

Figure 6 - Fascia of the right LE. a. Anterior view, b. Posterior view, according Köpf, M,P 
 (8)

. 
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2.2  BIOMECHANICAL FUNCTION OF THE PATELLA 

 

The patella and patellar tendon, together with the quadriceps and the quadriceps 

tendon, produce the extensive mechanism of the knee joint. The patella increases the lever 

arm of the m.quadriceps femoris during E of the knee joint. From a mechanical perspective, 

the patella allows for an increase of about 30% in strength of E (kicking) of the knee joint. 

It also provides a better distribution of the compressive forces on the femur by increasing 

the surface contact between the patellar tendon and the femur, as well as protecting the 

patellar tendon from excessive friction. The movement of the patella within the femoral 

trochlea depends on the traction of the m.quadriceps femoris, patellar tendon, the depth of 

the femoral condyle and the shape of the patella 
(6)

. 

 

The biomechanical function of the patella is shown easily by studying the diagrams 

below of the forces with and without the patella to be present
 (6)

. 

 

The Q force of the m.quadriceps femoris, acts on the patella (Figure 7). It can be 

analyzed into two components, the Q1 force which acts along the coronal axes of the knee 

joint (E - F), and which tends to push the patella on the femur. A second force Q2 acts 

along the line of the patellar ligament. This force, Q2 acts on the tibial tuberosity and it can 

also be analyzed into two other components, the Q3 force which acts on the coronal axes of 

the knee joint (E - F) and its main function is to keep the lower leg and the thigh together. 

The second one is the tangential Q4 force which is the active agent for the E of the knee 

joint and moves forward the lower leg under the femur 
(6)

. 

 

Suppose that the patella is removed, for example after a patellectomy (Figure 8). 

The Q force which we consider equal to the other Q force from the figure 7, is exerted 

tangentially on the patella surface of the femoral bone and directly to the tibia tuberosity. It 

can therefore be analyzed into two components, the Q5 force holding the lower leg pressed 

onto the femur, and the Q6 force which is responsible for the E of the knee joint. We note 

that the tangential Q6 force is significantly reduced and the centripetal Q5 force is 

relatively increased 
(6)

. 
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If we compare now the active forces in these two cases (Figure 9), it is clear that Q4 

force is 50% higher than the Q6. As a result, the patella by elevating the quadriceps tendon 

increases the potential of it. It is also clear that, in the absence of the patella, the Q5 force, 

which is the contact force, it increases. Nevertheless this positive effect is offset due to 

limitation of the range of F, shortening of the quadriceps tendon and from the increased 

susceptibility to injury 
(6)

. 

 

 

            

        

        

      

 

Figure 7 - Forces which are acting on 

 the knee joint while patella is present, 

according Kapandji 
(6)

. 

Figure 8 - Forces which are acting on the 

knee joint while patella is not present, 

according Kapandji 
(6)

. 

 

Figure 9 - A compare of the active forces from the previous two cases, according Kapandji 
(6)

. 



22 

 

2.3  PATELLAR KINEMATICS  

 

As the knee starts to bend, the pulling force of the tendons (patellar and quadriceps) 

are exercised at an angle, creating compression forces between patella and femur. The 

compression leads to reaction forces that are affected by the angle which is formed form the 

knee F and the size of the active and passive pulling force of the m.quadriceps femoris.  

 

While walking the reaction force reaches half of the body weight at the time that the 

knee is flexed in 15° and the foot touches the ground. This force may reach 350% of the 

body weight in case of an increased activity when the knee is flexed up to 60°. During 

intensive exercise and in 135° of knee F, the reaction force reaches 800% of the body 

weight 
(13)

. 

 

 A large patellofemoral reaction occurs while the knee joint is flexed in 90°. The 

reaction force at this point is up to 250% of the body weight and it is greater than the power 

which is performed from the m.quadriceps femoris 
(13)

. 

 

 As a conclusion, the larger the range of knee F, the more is the input force of the 

m.quadriceps femoris and so greater will be the reaction force which is acting on the 

patella. On the contrary the smaller the range of knee F, the less is the force of the 

m.quadriceps femoris and therefore the reaction of the patella will be smaller 
(13)

. 

 

The physiological balance contractions of the vasti muscles produce a force which 

has a cranial direction along the longitudinal axis of the femur. If there is an imbalance 

between these muscles, for example if the m.vastus lateralis override to an atrophic 

m.vastus medialis, the patella moves to a lateral direction. This is one of the mechanisms 

responsible for patellar dislocation that always happens to the lateral direction 
(6)

. 
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2.4  KINESIOLOGY 

 

Patella is one of the three bones form the knee joint. The surfaces of the patella, 

tibia and femur bones come into contact in order to form the knee joint 
(10)

. The knee joint 

is a synovial and hinge joint with a wide range of F and E, and limited lateral and medial 

rotation 
(6)

. 

2.4.1 Movements of the patella along the femur bone 

The extensive device of the knee joint is sliding to the lower end of the femur as a 

cable on a trochlea (Figure 11a) 
(6)

. At this point is important to notice that 140
o
 is the 

maximum range of motion during F of the knee joint while the E, from the anatomical 

neutral position, is 0
o (7)

. The patellar surface of the femur and the intercondylar fossa 

(Figure 10) are forming a deep vertical groove (Figure 11b) in which the patella slides. 

Therefore the strength of the m.quadriceps femoris is guided sideways, upward and slightly 

outward, turning into a strictly down-force 
(6)

. 

 

  

 

 

       

  

 However, the normal movement of the patella on the femur during knee F, is the 

vertical displacement along the central sulcus of the patellar surface of the femur. As a 

result, the patella moves downward, rotates around itself along a transverse axes and makes 

a distance equal to twice its length (8 cm) 
(6)

. 

Figure 10 - The patellar surface and the 

intercondylar fossa of the femur, according 

Kapandji 
(6)

. 

 

Figure - 11 a. Graph of a trochlea, b. Graph of 

the vertical groove which is formed in the 

intercondylar fossa, according Kapandji 
(6)

. 
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Due to the function of the bursa, the movements of the patella are take place more 

easily. When an inflammation is present around the bursa, the function of the patella is 

diminished and is pressed tightly against the femur so that it cannot slide along the central 

sulcus. This is one of the causes of the "stiff knee" in a posttraumatic state or in the 

situation after the treatment of the inflammation 
(6)

. 

 

Physiologically, the patella moves only at the sagittal plane. Practically the patella 

adapts very strongly in the groove (Figure 12), from the m.quadriceps femoris.  Especially 

as the degree of the F increases the patella adapts even more (Figure 12a). At the end of the 

E (Figure 12b) this oppositional force is zero and when the knee joint is hyperextended 

(Figure 12c), this force tends even to reverses in order to distract the patella from the femur. 

In the figure 12d, the patella tends to be pushed out because of the quadriceps and the 

patellar tendon creates an obtuse angle in lateral direction 
(6)

. 

 

 

Figure 12 - Positions of the patella during movements of the right knee joint, according Kapandji 
(6)

. 

 

Dislocation of the patella to the lateral direction is blocked by the outside edge of 

the patellar surface of femur, which is much more developed than the inner edge. In the 

case of a genetic deformity, where the lateral edge is not well developed, the patella cannot 

be held in its place, as a result the lateral dislocation in full E of the knee joint 
(6)

. 
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2.4.2 Movements of the patella along the tibia bone 

Imagine the patella stuck in the tibia bone, like the olecranon of the elbow joint 

(Figure 13). However this structure will block any movement of the patella relative to the 

tibia. In addition it will significantly reduce the total mobility of the patella and will even 

prevent any axial rotation 
(6)

. 

 

   

  Figure 13 - Virtual graph of the patella connected to the tibia bone, according Kapandji 
(6)

. 

 

 Practically, two types of movements are present in the patella in relation to the tibia 

bone. Firstly are the F and the E, and the other one is in the axial rotation 
(6)

. 

 

  During F and E, the patella moves in the sagittal plane which starts from the 

extension position and ends in the flexion position 
(6)

. 

 

 During axial rotation movements (Figure 14a, c), the patella moves relative to the 

tibia in the frontal plane. In the neutral position (Figure 14b) the patellar tendon moves 

slightly obliquely downwards and outwards. During external rotation (ER) (Figure 14c) the 

femur turns outward, relative to the tibia. This state also moves the patella outward, as a 

result the patellar tendon is placed obliquely downwards and outwards. Finally during the 

internal rotation (IR) (Figure 14a) the opposite movements are present. The femur moves 

the patella medially so that the patellar tendon is placed obliquely downward and out, but in 

a larger angle than in the neutral position 
(6)

. 



26 

 

 

Figure 14 - Axial rotation movements of the patella relative to the tibia (right LE). a. IR, b. neutral position, 

c. ER, according Kapandji 
(6)

. 

 

 

When the knee joint is in the extension position, the patella does not have contact 

with the femur bone. The first contact point between the patella and the femur bone is at 

15
o
-20

o
 F of the knee 

(1)
. 

 

In the case of full E of the knee joint, the patella is in a slightly lateral and sideway 

position. At 20° of knee F there is a rotation of the tibia, and the patella moves through the 

trochlea. At 30° the patella protrudes most. After the 30° of F, the patella moves even 

deeper into the trochlea 
(1)

. 

 

Furthermore at 90° all the points of the articular surface of the patella have contact 

with the femur bone and it moves again laterally 
(13)

. Finally while the knee joint is flexed 

up to 135°, the patella moves laterally and sideways from the trochlea of the femur 
(1)

. 
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2.5  PATELLA FRACTURE 
  

2.5.1 Etiology 

The patella due to its subcutaneous location can easily be injured. Several 

mechanisms can cause different types of patella fracture. The most common types are the 

stellate or transverse fractures. Conversely the vertical and osteochondral fractures are not 

often present 
(14)

. 

 

2.5.2 Etiopathogenesis  

Patella fractures can be seen in about 1% of all body fractures. There are three main 

mechanisms which can damage the patella. The most common way is caused from direct 

injuries such as a blow from a fall, a car accident or even a combination of these 
(20)

. 

 

The second mechanism that causes a patella fracture is from an indirect injury 

which occurs most commonly from a fall, jumping and from an unexpectedly rapid F of the 

knee joint against fully contracted quadriceps. These kinds of injury usually results in a 

transverse fracture 
(20)

. 

 

Combined mechanism is the third way of how the patella can be injured and refers 

to a combination of direct and indirect trauma. It can be present with soft tissue injury and 

displacement of a large part 
(20)

. 

 

In case of extreme patella injury, the patient should also be examined on the 

ipsilateral LE, for possible fracture of the femoral neck, distal and proximal part and also 

for hip dislocation 
(20)

. 
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2.5.3 Types of patella fracture    

The patella fractures are divided into two main groups which are the nondisplaced, 

and the displaced fractures (Figure 15) 
(19)

. 

 

 The nondisplaced fractures are divided again into three subgroups. 

 

i. Stellate fracture is the type in which the fracture line radiates from a point, 

usually from the site of an injury. This fracture results from a direct compression which 

stresses the bone against the femoral condyles. More than 65% of these cases are 

nondisplaced and the blow on this type of fracture can tear the patellar retinaculum. A 

conservative treatment is the appropriate way to be treated 
(19)

. 

 

ii. Transverse fracture, resulting from a stress force, is applied to the extensor 

mechanism. There is a fracture line which courses medially to laterally across the distal or 

middle third of the patella. In such a case there is no restriction in ROM of the knee joint 

and especially for the knee E. However, this type of fracture can be treated successfully 

without operation intervention 
(19)

. 

 

            iii. The vertical fracture can be caused by different mechanisms like direct 

compression of the patella while the knee joint is hyperflexed or due to lateral avulsions. 

The main characteristic of such a fracture is the bony separation which is positioned 

between the lateral and middle thirds of the patella. Due to the fact that this kind of fracture 

has no affection to the patellar retinaculum and almost no displacement can be present, it is 

treated conservatively 
(19)

. 
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The displaced fractures can be divided into two subgroups, the noncomminuted 

and the communited fractures.  

 

i. The noncomminuted fractures is the first subgroup which consist of: 

 

a. The transverse or midpatellar fracture is present with separation between 

fracture fragments more than 3mm. In many cases instability of the joint and disruption of 

patellar retinaculum may be present. Patients with such a kind of fracture can be treated 

either conservatively or operatively 
(19)

. 

 

b. The polar patella fracture is a transverse fracture and refers according to the 

location of the injury. The fracture can be on the basal pole (base of patella) which involves 

avulsion of the quadriceps mechanism from the patella and most commonly it is present 

without displacement. On the other hand the polar fracture can be on the apical pole (apex 

of patella) and consists of avulsion of the bone which is related to the patellar tendon. In the 

apical fractures displacement is present more often than in the basal fractures. The patient 

suffers from restricted ROM of the knee joint and especially the E is limited 
(19)

. 

 

ii. The comminuted fractures are the second subgroup which consists of: 

 

a. The stellate fracture, as we know, results from a direct blow. Displacement with 

most commonly high level of comminuting is present and due to joint instability an 

operation is indicated 
(19)

. 

 

b. The transverse can be described as a polar fracture. This type of fracture 

characterized by the comminuting of large patellar pieces. The most common and severe 

case, is the fragment comminuting in the apical pole and can be an adjunct to the basal 

pole. However, in the basal pole the section which is comminuted, is connected with one or 

two additional fracture lines which are slightly displaced 
(19)

. 
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c. Polar fracture also can be found either on the apical or on the basal pole of the 

patella 
(19)

. 

 

d. Highly comminuted and highly displaced fractures (multifragmented), 

resulting from either transverse fractures with high level of comminuting, can be the result 

of stellate fractures with big diastases. All fragments have more than 6mm distance 

between them and these types of fractures take place as open injuries 
(19)

. In such a case, 

partial or total patellectomy is indicated due to the severity of the fracture 
(14)

. 

 

e. Osteochondral patellar fractures result from a direct or indirect compression on 

the patella, from avulsion or even from a traumatic patellar dislocation. The anterior aspect 

of the lateral condyle of the femur can be damaged from the medial side of the patella while 

it dislocates laterally. Furthermore the joint cartilage or the subchondral bone of the patella 

or the femoral condyle can be injured 
(14)

. 

 

Osteochondral fractures of the patella are present most commonly in athletes and in 

children because they are using their knees to support their falls 
(14)

. 

 

 

 

     Figure 15. - Types of patella fracture, according Athanasopoulos, S. Katsoulakis, C 
(1)

. 
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2.5.4 Clinical picture   

 According to the mechanism of the patella fracture, the patient may suffer from 

certain symptoms. Generally the most common sign is the pain. The pain is located in the 

injured patella either when the knee joint is not moving or while providing F and E. 

However, swelling over the ipsilateral knee joint might be mild or absent in the 

nondisplaced fractures. Furthermore in the nondisplaced fracture, tenderness is present over 

the patella bone. The patient usually faces difficulties in walking and in some cases there is 

an inability to do it 
(14)

. 

 

 In case of displaced, polar patellar fracture, restriction of ROM will be present and 

the patient will not be able to provide E of the knee joint against the gravity force 
(14)

. 

 

 Finally, according to the severity of the fracture, a deformed shape of the knee joint 

and haematoma can be visible. The individual posture and gait stereotype will be affected 

due to the fact that the patient is not fully uses the injured LE and tries to compensate the 

inability to load it 
(14)

. 

  

2.5.5 Examination procedures  

 2.5.5.1 Physician’s examination 

 The physician evaluation is very necessary to be done before any treatment is 

applied. Observation of joint deformity, swelling, haemarthrosis or bruising has to be done. 

However, severe pain or limited knee E is important to be evaluated, as well as pulses may 

be missing if vascular injury is present. Furthermore, neurological tests must be performed 

from the orthopedist as the sensation or the motor function may be affected, if it is 

connected with nerve injury 
(10)

. 

 

 Finally the physician will suggest to the patient to have an X-ray examination or 

any other optimal imaging method in order to have a more specific diagnosis 
(10)

. 
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2.5.5.2 Imaging methods 

The imaging method is generally the most useful and objective method to have a 

clear diagnosis of the patient. It is especially important that in the case of a patella fracture, 

imaging should be done in order to distinguish which type of fracture it is. The most 

common and useful method is the radiography (X-ray), and then the computer tomography 

(CT) scanning, the magnetic resonance imaging (MRI) and the bone scanning 
(19)

. 

 

The X-ray examination includes the anteroposterior view in which a patella fracture 

can be seen and the lateral view in which a comminution and separation of fracture 

fragments are evaluated. Finally a tangential view can be done to assess the vertical 

fractures 
(19)

. 

 

In case of a not obvious fracture on X-rays, the CT scanning will be useful to find 

out some results. Identification of the position of the fractured parts and a delay in the 

therapy procedure can be succeeded by the CT scanning 
(19)

. 

 

The MRI is possible to be done in case of a patellar fracture cannot be identified on 

radiographs. The advantages of an MRI method are that is less expensive than the CT and 

the bone scanning and also that no radiation is used. Furthermore the bone-marrow and soft 

tissue injury can be evaluated 
(19)

. 

 

Bone scanning can be provided out for as long as one year with positive results in 

fracture. Also when a fracture is suspected and the X-rays findings are normal the method 

of bone scanning can be very useful to evaluate it 
(10)

. 
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2.5.5.3 Physiotherapist`s examination 

The examination by the physiotherapist is performed after the operation or, in the 

case of a conservative treatment, after removing the orthoses. The examinations primary 

will be focused on the injured patella and to the related structures of the ipsilateral knee 

joint. The physiotherapist must keep in mind that the fracture may indirectly affect the 

joints which are neighbouring (hip, tibiofibular and ankle joints) and the kinematic chains 

including the area of the pelvis and the whole spine. In addition the posture and gait will be 

affected 
(10)

. 

 

Anamnesis – Past history  

 

The past history of the patient is the most important part for the physiotherapist`s 

next work. Taking an accurate anamnesis of the patient is more than half well done 

diagnosis. The physiotherapist should create a friendly environment, allow the patient to 

speak freely and to ask exact question to take all the essential information 
(22)

. 

 

At this unit, the patient`s physical history will be considered. The physiotherapist 

collects information according the character of the injury and the state of the patient. It is 

crucial to know the mechanism of the fracture, its duration, how it was treated (operative or 

nonoperative) and whether there was any previous rehabilitation. A very important thing 

for the initial conclusion is the part of the “chief complaint” in which all the subjective 

information is taken and the patient describes her present situation 
(22)

. 

 

Functional losses, restrictions and a clear picture of the patient`s lifestyle before and 

after the fracture have to be mentioned. Also because the patient is a woman, important 

notes must be mentioned about her gynaecological anamnesis 
(22)

. 

 

Finally the physiotherapist, in order to be more accurate with the initial conclusion 

and with the rehabilitation plan, must keep in mind the patient`s psychological state and 

social lifestyle 
(22)

. 
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The observation 

 

The observation examination starts from the time that the patient enters the 

assessment area. The physiotherapist must closely observe the patient`s body language, 

attitude, coordination, posture, gait and her social awareness. Furthermore, in case of a 

fracture, the colour of the skin around the injured area must be examined and whether an 

oedema is present 
(22)

. 

 

The postural examination  

 

For a proper assessment of the posture, the patient must be adequately dressed in a 

private examination area 
(10)

. The aspection starts from the posterior view, followed by the 

lateral sides of the body and ends with the anterior view. Posture covers a big range of 

meanings and usually asymmetries between both sides are present. It is important to 

determine whether the results from this examination are related to the patient`s injury. 

Besides, the physiotherapist has to find out if the patient overloads any of the two LEs and 

must describe the position of all joints and spine 
(7)

. 

 

 Examination of the pelvis position  

 

 The pelvis examination was performed during the final kinesiology examinations 

because of the patient`s inability of full loading the left LE. Due to the patella fracture the 

ipsilateral LE is immobilized for a long time. The kinematic chains of the LEs are affected 

and as a result the position of the pelvis may be affected 
(33)

. The pelvis examination is 

done by palpation and by comparing the position of the iliac crests, the posterior superior 

and inferior iliac spines on both sides and the anterior superior iliac spines. In case of 

asymmetries, anterior or posterior tilt can be seen or even a torsion position of the pelvis 

may be present 
(9)

. 
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 The dynamic test 

 

 In case of an altered position of the pelvis, the spinal curves have to be observed as 

well as the function of the whole spine. The patient by doing the test, F of the whole trunk, 

expresses the flexibility of the whole spine and shows if scoliosis is present 
(28)

. 

 

 The two scales test 

 

 The patient while standing, does not load the body weight equally on both feet. A 

percentage of 10 - 15% of the total body weight is the optimal deference of weight bearing 

between both LEs. Abnormalities on weight distribution indicate possible musculoskeletal 

dysfunctions which result in faulty posture and gait 
(32)

. 

 

 The test is performed with the patient standing on two scales which are placed close 

to each other. The patient has to stand on them in her individual upright position, to feel 

comfortable and to look forward. The therapist compares the findings between the two 

scales with the optimal percentage 
(27)

. 

  

The special tests 

 

It is obvious that in case of a patella fracture the knee joint and the muscles, which 

are connected to it will be affected. However the whole structure and function of the 

ipsilateral LE will be affected as well as the posture and the gait stereotype. Therefore 

special tests have to be provided so as to evaluate the level of stability 
(7)

. 

 

The Trendelenburg test is given to investigate the stability of the hip joint while 

walking. The patient supports herself on one LE with the contralateral one being flexed at 

90
o
 at the knee and hip joints. During the examination, if the examined hip joint goes into 

hip abduction (ABD), the test is positive and expresses the instability of the target joint 
(7)

. 
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On the other hand the stability of the ipsilateral ankle joint will be affected, 

therefore an examination is necessary in order to find out if the patient has adequate 

stability to do some exercises. The stability test is performed while the patient supports her 

body weigh on one LE and instructed to elevate in few degrees the foot of the contralateral 

one. The therapist observes and compares the stability of both ankle joints 
(27)

. 

 

The gait examination  

 

 The gait is evaluated by having the patient adequately dressed and walking across 

the room under observation. The main goal is to reach objective qualitative information of 

the possible pathological walking stereotype. The physiotherapist has to take information 

about the movements of the trunk whether they are symmetrical and fluent and whether the 

pelvis is in the same transverse plane. Furthermore very important is the coordination of the 

movement and the harmony between the contralateral upper extremity (UE) with the lower 

one. It is important also that the patient must place both feet on the floor physiologically 

and confidently 
(29)

. 

 

 Evaluation of basic movement patterns  

 

 A very vital examination is the observation of the basic movement patterns. Faulty 

movement patterns generate abnormal tension in passive structures and especially in joints. 

Correction of the faulty patterns frequently relieves the pain 
(9)

. The therapist observes the 

way the target movement pattern is performed and how the muscle activity is. Because the 

patient has certain abnormalities on kinematic chains, resulting from the patella fracture, 

the hip E and ABD must be tested. Hip E is one of the most important phases of the gait 

and the hip ABD has an important role on the stabilization of the pelvis. The patient repeats 

each motion pattern for both LEs individually three times 
(23)

. 
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 The anthropometric measurements  

 

 This examination includes the measurement of the length and circumferences of the 

whole LE and its parts. All measurements must be taken in a relaxed position 
(26)

. 

 

The length of the LE consists of two parts. The first part is the anatomical length 

and the second part is the measurement that refers to the functional length of the whole LE 

(26)
. 

 

The length of the thigh is measured from the major trochanter of the femur bone to 

the head of the fibula, the length of the lower leg is measured from the head of the fibula to 

the lateral malleolus. Finally the length of the foot is measured from the heel to the longest 

toe 
(26)

. 

 

However, the circumference of the thigh can be measured 15cm above the base of 

the patella. As for the knee joint, it can be divided into three areas around the patella which 

are the base of the patella, the midpatellar area and around the apex of it. The 

circumference of the calf is measured in the place of the highest volume. Finally the 

circumference around the ankle joint is measured around the medial and lateral malleolus, 

and for the foot around the metatarsal heads 
(26)

. 

 

The soft tissue examination 

 

After the patella fracture not only the bone, the knee joint and the muscles which are 

related are affected, but also the soft tissues. They might be restricted against the 

underlying layer, around the fractured area. Skin, subskin and fascia around the knee joint, 

thigh and calf will appear with limited mobility and elasticity. The physiotherapist has to 

palpate and examine the elasticity of the skin and subskin by stretching them between the 

finger tips. The mobility examination of the fascia is done around the longitudinal axis and 

determines in which direction the restriction is 
(9)

. 
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 The range of motion examination  

 

 The examination of the ROM represents the measurement of the degree of motion 

in which a joint is present. The test includes active movement which is performed by the 

patient and passive movement which is carried out by the physiotherapist. The patient must 

be relaxed and each joint has to be moved through all the optimal planes of motion. An 

adequate ROM is necessary for functional activities 
(21)

. Limitation of active ROM results 

to a functional problem, so to speak, for weakness or pain to muscle. Limitation of passive 

ROM indicates that it is caused from a structural problem of the joint 
(7)

. 

 

 A special goniometer is used for accurate results. The examined joint of the LE is 

placed on the initial anatomical position and the goniometer is placed laterally. In addition 

the SFTR method is used, which describes very correctly the ROM of a joint in each plane 

(21)
. 

 

 The muscle tone examination  

 

 The muscle tone is the continuous and passive partial contraction of the muscles. 

While a muscle is in a resting stage, the muscle tone is related to the fascia and connective 

tissue tension, simultaneously with intramuscular fluid pressure and without neurological 

input. To palpate the tone of the muscle one must locate each target muscle of both LEs 

first. Then the therapist is palpating each muscle as to the direction of where the muscle 

fibers is, after which she must determine and distinguish between the LEs mainly whether 

the tone is high (hypertone), normal (eutone) or law (hypotone) 
(31)

. During palpation a 

myofascial trigger point can be found which is described as a hyperiritative point in a 

skeletal muscle and is connected with pain and hypersensitivity. Usually a trigger point can 

be found in fibers either of hypertonic or of hypotonic muscles 
(9)

. 
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The muscle length test  

 

The muscle length test is performed to find out if the length of the target muscle is 

normal, limited or excessive 
(7)

. A muscle has to be adequately short in order to provide 

stability of the related joint and it also has to be long enough to allow the proper mobility in 

this joint 
(30)

. Muscles which are short are usually strong and limit the ROM, on the other 

hand the muscles which are elongated are usually weak and allow adaptive shortening to 

the opposite side muscles 
(7)

. 

 

The examination of the muscle length is described as the movement which increases 

the distance between the origin and insertion of the target muscle in the direction opposite 

to the muscle action. Shortness of the muscle is expressed in three grades. Grade “0” refers 

to the fact that there is no muscle shortness, grade “1” that there is a moderate shortness 

and grade “2” represents a marked shortness of the muscle 
(7)

. Furthermore, during the 

examination procedure the therapist must keep in mind the starting position of each target 

muscle, the proper fixation to be done and the constant application of pressure through the 

whole movement 
(30)

. 

 

The muscle strength test 

 

Muscles which are connected to a joint, except from the proper length, must also 

have adequate power to perform the individual movements. Therefore due to the patella 

fracture and to the long term immobilization, some muscles of the injured LE will become 

weaker 
(7)

. 

 

During the examination, the patient must be placed in a position that offers the best 

fixation of the whole body and to provide fixation of the proximal part of the tested muscle. 

A standard procedure has to be followed, with constant velocity through full ROM. A 

grading scale, which express as the examiner`s assessment of the strength of a muscle or a 

muscle group, is used 
(7)

. 
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Examined position  Grade  Muscle movement 

No movement  0 (zero) No contraction on the muscle can be felt. 

1 (trace) Contraction can be felt in a muscle or tendon 

without any visible movement. 

Supported in a 

horizontal position 

(elimination of 

gravidity) 

2- (poor -) Muscle is able to move through partial ROM.  

2 (poor) Muscle is able to move through full ROM. 

2+ (poor +) Muscle is able to move through partial ROM 

and against therapist`s slight pressure.  

 

 

 

 

 

 

 

 

Tests in antigravity 

position 

2+ (poor +) Muscle is able to move through partial ROM 

against the gravity force.  

3-  

(fair -) 

Muscle gradualy releases from the antigravity 

tested position.  

3             

(fair) 

Muscle can hold the tested part in a given 

position against gravity, but cannot hold 

against therapist`s slight pressure. 

3+            

(fair +) 

Muscle can hold the tested part in a given 

antigravity position, against therapist`s slight 

pressure. 

4-          

(good -) 

Muscle can hold the tested part in a given 

antigravity position, against therapist`s slight 

to moderate pressure. 

4           

(good) 

Muscle can hold the tested part in a given 

antigravity position, against therapist`s 

moderate pressure. 

4+         

(good +) 

Muscle can hold the tested part in a given 

antigravity position, against therapist`s 

moderate to strong pressure. 

5       

(normal) 

Muscle can hold the tested part in a given 

antigravity position, against therapist`s strong 

pressure. 

Table 6 - Grading scale of the muscle strength test 
(7)

. 
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The joint play examination  

 

The joint play examination has an important function for the joints of the LEs but 

also for the vertebral motion segments. By examining and comparing the joint play 

movements between the two sides, the therapist is able to distinguish whether there is a 

blockage or not in the target joint 
(9)

. 

 

As the patient had her left LE immobilized for a long time, the movements of the 

joints of both LEs have to be examined as well as the sacroiliac joint. Possible blockage in 

these joints will affect the whole posture and gait. Normalization of the bothered function 

of the target joint, results after performing the optimal mobilization technique 
(9)

. 

 

A very important rule for providing the joint play examination is that the patient 

must be relaxed. Furthermore the manual contact of the therapist must be as close as 

possible to the examined joint and the proximal part of the joint must be stabilized 
(24)

. 

 

Special test for menisci  

 

Menisci are very commonly injured. The most common cause of a meniscus tear is 

the traumatic injury which usually results from sport activities. Furthermore, the 

examination of the meniscus has to be done after information which is taken from the 

anamnesis of the patient (for example family history) 
(10)

. 
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2.5.6 Treatment  

The treatment of the patella fracture is based on the type of the fracture and on the 

clinical findings from physical examination. The main goals of an operative treatment are 

to recover the patella function, restore the anatomy of it, re-establish continuity of the 

extensor mechanism and eliminate the complications 
(3)

. 

 

However, there are several options of patella treatment and the decision as to which 

one to follow is made by the orthopaedist and the patient together 
(3)

. 

 

Nonoperative (conservative) treatment 

 

A nondisplaced transverse, stellate, and vertical patella fractures with an unbroken 

extensor mechanism is recommended for a conservative treatment 
(3)

. 

 

The injured LE has to be placed in an orthoses for four to six weeks or in a cylinder 

plaster with the knee joint in extended and elevated position. The cylinder or the orthoses 

allow the early introduction to isometric exercises of the m.quadriceps femoris and 

afterwards the elevation of a straight leg. However, some orthopaedists indicate partial 

weight bearing on the injured LE, but some others indicate full weight bearing supported 

with crutches 
(3)

. 

 

Tension band wiring technique 

 

The principle of the anterior tension band wire technique is to switch the tension 

forces into compressive. The tension forces are acting from the quadriceps mechanism at 

the articular surface 
(20)

. When the knee joint is flexed these forces are neutralized and 

converted into compression forces. Therefore, the conversion encourages the fracture 

healing and supports the stability for early motion and a good functional outcome. This 

technique is used in a case of noncomminuted displaced two-part transverse patella 

fractures, in case of an internal fixation and in an open fracture (Figure 16) 
(19)

. 
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A second way of providing this method is the longitudinal anterior band along with 

cerclage wiring. It is used in minimally displaced stellate fractures and when the modified 

anterior tension band technique will not be possible to be applied 
(20)

. 

Figure 16 - Tension band wiring technique, according Archdeacon, T,M. Sanders, W,R 
(19)

. 

 

Partial patellectomy 

 

Partial patellectomy is helpful to protect as much as possible the length of the 

patellar or quadriceps tendon 
(14)

. Patella fractures are present with considerable 

comminution of one pole. Small fragments might be found and should be removed as well 

as all loose parts of the torn quadriceps. If one large distal fragment is present, it can be 

fixed into position with screws. It is very important that the surgeon must not affect the 

fragment and ensure that patellofemoral arthritis will not occur 
(19)

. 

 

Due to the quadriceps mechanism a great tension develops and a stress is placed on 

its repairs, which must be protected. Therefore to maintain this situation, a crossed tension 

band is used through either the quadriceps insertion or the proximal part of the patella and 

through the proximal end of the tibia (Figure 17). The wire is passed directly throughout 

the bone because it is easier to remove it and it is not so bulky 
(19)

. 

 

Total patellectomy 

 

The technique of total patellectomy is performed in cases of highly displaced or 

highly comminuted fractures. During the process of a total patellectomy, all bony 

fragments and pieces of tendon must be removed, but as much as possible tendinous 

expansion is left, because tendinous repair is the most essential feature in this case 
(19)

. 
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If inadequate tendon exists, two different procedures for primary restoration can be 

done. The first technique is the quadriceps turndown method and fascial, which is used in 

the absence of the patellar soft tissue. The second one is the tendinous weaving technique 

which can be performed in cases of injuries with damaged quadriceps tendon as well 
(19)

. 

 

The most common quadriceps turndown technique is the inverted V-plasty (Figure 

18). The procedure is done after the patella has been removed. A thick cut in the shape of a 

“V”, is made into the quadriceps tendon with the apex positioned proximally to the 

proximal patellar edge. On the other hand the apex of the “V” can be consequently folded 

caudally and it is attached and sutured to the proximal portion of the patellar tendon. This 

technique is easily performed with the benefit of having sufficient power to permit early 

movement 
(19)

. 

 

  

 

 

 

 

 

 

 

 

Figure 17 - Technique of partial 

patellectomy, according Archdeacon, 

T,M. Sanders, W,R 
(19)

. 

Figure 18 - The “V”-plasty quadriceps 

turndown technique, according Archdeacon, 

T,M. Sanders, W,R 
(19)

. 
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Type of patella 

fracture 

Type of treatment 

Nondisplaced fractures 

Transverse 

Stellate 

Vertical 

 

-Orthoses. 

Displaced fractures – Noncomminuted 

Transverse  -Modified anterior tension band wiring. 

Polar  -Partial patellectomy. 

1. Apical pole 

2. Basal pole 
-Modified anterior tension band wiring. 

Displaced fractures – Comminuted 

Stellate  
-Modified anterior tension band wiring. 

-Longitudinal anterior tension band plus cerclage. 

 

Transverse  

-Independent lag screws plus modified anterior tension 

band wiring. 

-Longitudinal anterior tension band wiring. 

-Partial patellectomy. 

Polar  -Partial patellectomy. 

Highly comminuted - 

highly displaced 

 

-Modified anterior tension band wiring. 

-Longitudinal anterior tension band wiring. 

-Partial patellectomy. 

Osteochondral  
-Conservative (nonoperative). 

-Arthroscopy. 

Table 7 - Treatment techniques for patella fractures 
(19)

. 

 

Attempts by orthopaedic surgeons should be made to save the patella in all severe 

and comminuted fractures. Evaluation of the patient's medical condition, which includes the 

individual`s age, bone density mass and surgical risk, has to be done. All these factors can 

modify the surgical decision 
(19)

. 



46 

 

2.5.7 Results of the treatment    

 It is important to identify whether the information on the long term morbidity, after 

a patella fracture, is contradictory. Patients after partial patellectomy, are known to have 

normal function in a percentage up to 50% of all cases. However, the good results might be 

due to the fact that the primary injury was less severe 
(3)

. 

 

 Furthermore, excellent findings are reached with anatomic replacement of the 

fragments mainly when the traction is the primary cause of the patella fracture. Also 

because of the traction, after internal fixation and anatomic reduction, a full repair of the 

function can be expected 
(3)

. 

 

Some scientists, after their researches, mention that out of a specific amount of 

patients which were treated by osteosynthesis, the 79% of the results were excellent or 

good. On the other hand the conservative treatment which was applied in the properly 

selected patient, up to 99% of the results was confirmed as excellent 
(3)

. 

 

2.5.8 Postoperative rehabilitation  

Rehabilitation and postoperative treatment depend on the stability of the fracture 

restoration. In case of stable fracture fixation, the patient by the time she uses extension 

knee orthoses, she can provide early active ROM and partially load the injured LE 
(20)

. 

 

Exercises of active and passive ROM can help the patient to improve the final 

clinical picture and should be delayed until the time that the soft tissue is healed. In 

addition exercises, in which the patient has to raise the injured LE in straight position, can 

be started within a week. However, isometric exercises for the m.quadriceps femoris and 

the ROM help to maintain the tone of the muscle 
(20)

. 
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By the time that the X-ray shows that the fracture is healed, approximately four to 

six weeks, exercises against light resistance should be starting. Furthermore, according to 

the individual`s situation, the orthoses is removed gradually. Sport or dynamic activities 

should not take place until rehabilitation is complete 
(20)

. 

 

An extension knee orthoses can be used for about three to six weeks in order to 

immobilize the limb. This can be performed in cases of comminuted fractures without 

stable fixation or with an indirect cerclage wire. The X-ray indicates the state of fracture 

healing and allows performing passive F. Clinical examination and evaluation of the union 

will permit the percentage of the weight bearing 
(20)

. 

 

Rehabilitation after partial patellectomy depends on the tendon to bone healing and 

restoration. On the other hand a prolonged immobilization is required in case of a large 

extensor mechanism repair. Therefore a wide rehabilitation period might be essential to 

achieve the maximal ROM and strength 
(20)

. 

 

2.5.9 Complications   

 Infection  

 

Generally infection of a patella fracture is not so common but in an open fracture 

there is a percentage of 10.7% for infection. However osteomyelitis of the knee joint and 

postoperative wound infections should contain debridement of every necrotic soft tissue, an 

assessment of the fixation stability and the use of intravenous antibiotics 
(19)

. 

 

Breakage of wires, loss of fixation and refracture 

 

The tension band may be ruptured due to early motion but it is unusual for this to 

happen before healing of the fracture. If the fracture is healed the wire or screws may be 

removed if they cause symptoms. More often during isometric exercises, separation of the 

fragments emerges. A refracture must be treated as a fresh fracture 
(19)

. 
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Delayed union and non-union 

 

Usually two months after the fracture, the trabercular bone fails to connect the 

fracture gaps. Prolonged immobilization or postoperative fracture gap, larger than 2mm, 

may go ahead to delayed union in which a revision surgery has to be carried out.  More 

often, non-unions can be found in transverse fracture and also can be present in 

comminuted fracture without steady internal fixation. In such a case, however, a period of 

decreased motion is the optimal treatment 
(20)

. 

 

 Loss of knee motion  

 

The tension band wiring allows early passive and active ROM. However, if the F of 

the knee joint is still limited, intensive postoperative physiotherapy and manipulation under 

anaesthesia must be followed. Because a rupture of the repair may occur more easily, 

manipulation is usually performed on the patient who has patellectomy. Also after total 

patellectomy, the extensor mechanism is applied for too long and it might result in limited 

E of the knee joint 
(19)

. 

 

Posttraumatic osteoarthritis 

 

Patellofemoral arthritis is caused by patellar enlargement, resulting from excessive 

bone formation during comminuted fracture healing. Furthermore, osteoarthritis may occur 

when the apical pole of the patella rotates posteriorly after an incorrect reattachment of the 

patellar tendon 
(20)

. 

  

Tendon rupture after total patellectomy 

 

Rather rarely, rapture of the extensor mechanism might be present after total 

patellectomy. Usually this happens at the proximal border of the patellar tendon while 

tension tearing, direct trauma, metabolic abnormalities, collagen disease, repetitive 

microtrauma, or frequent adrenocorticoid injections are present 
(19)

. 
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2.6  FRACTURE HEALING 
 

 Fracture healing actually refers to the bone healing (Figure 19). It is a proliferative 

physiological procedure in which the body stimulates the repair of a bone fracture. The 

duration of the process depends on the level of the injury 
(13)

. 

 

 During a bone fracture, necrosis of the osteocytes, haematoma and oedema is 

present around the injured area. While the fracture is in the process of healing, several 

phases of recovery facilitate the proliferation and protection of the areas around the 

fracture. Macrophages remove the substances of the injury. Periosteum and endosteum 

create a connective tissue which covers the fracture by an intense multiplication of the 

precursor cells. Furthermore, this connective tissue turns into a bony tissue and ossification 

of the small parts of the cartilage is present. These small parts are located on the connective 

tissue of the fracture. Then the two ends of the fracture are connected together with an 

irregularly shaped and immature bony tissue in order to create the woven bone. Finally step 

by step the primary bony tissue is substituted with trabecular bone and as a result the bone 

gradually regenerated 
(13)

. 

 

 
Figure 19 - Step by step the healing process of a bone fracture. The new bony tissue is being created from the 

multiplication of the cells of the periosteum and endosteum, according Mpaltopoulos, P 
(13)

. 
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2.7  RELATED INJURIES   
 

Patellar tendinitis  

 

Patellar tendinitis is also known as “jumper`s knee”. Chronic and repetitive traumas 

are the main causes of the patellar tendon inflammation. The most common part which is 

affected is the proximal third of the tendon on the posterior aspect. The patellar tendinitis is 

usually present in jumping sports like basketball and volleyball. The patient may suffer 

from pain either after or during the activities but without any problem during the 

performance. However, tenderness can be present over the tendon especially over the apical 

pole of the patella 
(2)

. 

 

Patellar tendon injuries  

 

Rapture of the patellar tendon is the major sign. It is present frequently in elderly 

people who suffer from repeated inflammation and degenerative tendinosis. Conversely 

uncommon is in young athletes, as for example in cases of excessive load lifting. The main 

symptom in such a case is the complete disruption with inability to bear weight and 

displacement of the basal pole of the patella. Furthermore, one of the signs is the 

haemarthrosis and an unstable patella can be present with limited E of the knee joint 
(2)

. 

 

Patella dislocation  

 

Lateral dislocation of the patella usually occurs due to sudden contraction of the 

m.quadriceps femoris or a direct trauma on it. Swelling of the knee joint is the very first 

sign after an injury. Furthermore, some other symptoms are the tenderness over the medial 

retinaculum and the lateral epicondyle of the femur. Pain also is present while the patella is 

passively moved laterally 
(16)

. 
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Chondromalacia of patella  

 

It is also known as “runner`s knee” because it is a common injury for runners 

resulting from an irritation of the surface below the apex of the patella. Excessive running, 

a blow to the patella or an extreme F the knee joint, can cause chondromalacia. The main 

sign is the knee pain at the anterior aspect of it which gets worse after sitting for a long time 

or during climbing the stair 
(11)

. 

 

Osgood – Schlatter disease  

 

The Osgood – Schlatter disease is very common in jumping sports. It is caused by 

traction apophysitis of the insertion of the patellar tendon, on the tibial tuberosity which 

occurs during repetitive microtrauma. It can also be present during contraction of strong 

extensor mechanism. The patient has tenderness and pain around the patella and the 

m.quadriceps femoris can be tight with limitation of the E of the knee joint 
(2)

. 

 

Abnormal ossification of the patella 

 

At birth, the patella is cartilaginous and becomes ossified throughout the third and 

sixth years. The ossification of the patella is formed from several ossification centres in 

order to form the bone. However, if these centres are not connected together and remain 

separate, a bipartite or tripartite patella may result 
(11)

. 

 

Quadriceps tendon rupture 

 

The rupture of the quadriceps tendon belongs to the extensor mechanism injuries. 

The same forces which cause the transverse patella fracture can also cause the rapture of 

the quadriceps tendon. It occurs primarily in the tendon of m.rectus femoris and the patient 

has pain or effusion. One possibility is for the rapture to be present but the E of the knee 

joint is not affected. A second risk is the damage to the tendon and also limitation of the 

knee E as well 
(2)

. 



52 

 

2.8  PSYCHOLOGICAL ASPECT  
 

A patient`s condition depends on the physical parameters and symptoms related to 

the fracture. However, the attitude and the current situation of the patient are being 

influenced in an important level by psychological factors. Some of these factors can be the 

anxiety, depression, stress and the patient`s inability to relax. The most important parameter 

which results in a significant deficit of the motor function is the pain. Pain is the most 

common and major symptom after an injury 
(9)

. 

 

 Generally injuries are serious sources of stress daily as the patient manages her 

routine to deal with the disabilities and their limitations. The patient fears that she would 

never have a healthy LE and that she would probably be injured again. Furthermore, there 

are some worries about the sufficiency of therapeutic and rehabilitation procedures. Lots of 

negative emotional reactions may consist of lack of self-esteem and confidence in daily 

routine activities 
(4)

. 

 

 Nevertheless, in my view, a friendly and fully confident cooperation between the 

patient and the physiotherapist must be exists. In these circumstances, the positive 

therapeutic effects are likely to increase and the negative emotional reactions are expected 

to decrease. Finally social support is very important due to the fact that the patient more 

easily sets up task goals for the rehabilitation procedure.  
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3.1  METHODOLOGY  

 

 The clinical work practice was done in C.L.P.A. (Centrum léčby pohybového 

aparátu). It started on Monday 9
th

 of January 2012 and finished on Friday 20
th

 of January 

2012. Each day had the duration of eight hours. The total amount of the hours of my 

practice was eighty. 

 

 My clinical practice was supervised by PhDr. Edwin Mahr, Ph.D. My patient had a 

nondisplaced stellate patella fracture and I was able to have seven sessions with her during 

the outpatient hours. Monday 9
th

 of January 2012 was the first therapeutic session 

combined with the initial kinesiology examinations. Our last therapeutic session was on 

Friday 20
th

 of January 2012. The final kinesiology examinations took place on the same day 

as well. All sessions managed to be done at the same time of the day. 

 

 The examination procedures took place mainly in the individual therapy room. I 

used mostly my hands for the examination and therapy. Furthermore, for the examination 

procedures the instruments which I used were scale (kg), goniometer and measurement 

tape. The patient was using the forearm crutches for walking. 

 

 On the other hand the therapeutic procedures mainly took place on the fitness center 

and the main instruments that I used were an overball (Figure 73), posturomed device 

(Figure 74), bosu ball (Figure 75), wobble board (Figure 76), swiss ball (Figure 77), elastic 

band (Pictures 78), small pillows, laser device with point application, cycle ergometer and a 

weight of 1kg. Nevertheless, I want to mention that during the sensomotoric stimulation 

exercises, my tactic was to perform in each session some exercises which were done 

previously. The main goal of this tactic was to evaluate the condition of my patient in order 

to continue with new exercises.   

 

 Finally a consent form was signed by the patient and me. My clinical practice was 

approved by the Ethics Committee of the Faculty of Physical Education and Sport at 

Charles University, under the approval number 005/2012. 
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3.2  ANAMNESIS         

 

 Examined person:  D.I. (female)      

 Date of birth: 1974 

 Diagnosis: Fracture of left patella  Code: S82.0 

3.2.1 Present state 

 Measurements which were taken from the first session: Height: 1,72cm,       

Weight: 60kg, BMI: 20.3 (normal), HR: 85 beats per minute, breathing frequency: 20 

times per minute, BP: 130mmHg (systolic) - 85mmHg (diastolic),  

   

 The patient had a nondisplaced stellate patella fracture of the left knee joint. On 30
th

 

of September 2011 while bicycling she fell down and due to the direct blow her patella was 

damaged. For a better prognosis she had a conservative treatment, with an orthoses to be 

used, for three months. On 28
th

 of December the orthoses was taken off. The result from the 

X-ray was that her patella healed without any complications. On 3
rd

 of January 2012 she 

visited the physiotherapy department to manage her rehabilitation program and today (9
th

 of 

January) is her first session. She now walks with forearm crutches, even though she can 

take five to six steps without the crutches by overloading her right LE. However, the 

motion of the left knee joint is restricted and hypotrophy of the muscles of the left LE is 

visible. Furthermore, she is in a joyful and good mood.  

 

Subjective information 

 

- Pain and limitation of the motion while she provides F and E of the left knee.  

- The pain level is 5/10 in a scale from 1(min) to 10(max). 

- Also the patient sometimes feels an acute pain in her lower back area.   

- She drives an automatic car, so she can attend her work and the physiotherapy  

department.  

- She can do all her personal daily living activities (ADL) (e.g. toilet, bathing,  

dressing) independently and she can work normally without facing any difficulties.   
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3.2.2 Personal anamnesis 

 She did not have any kind of injury before or any laboratory test. On the other hand 

she mentioned that she just had all the common childhood diseases (chickenpox). 

3.2.3 Previous rehabilitation 

 The patient did not have any previous rehabilitation.  

3.2.4 Operation anamnesis 

 She had arthroscopy of the left knee joint due to tear of the articular cartilage. The 

operation was performed in 2002 and without any postoperative rehabilitation.    

3.2.5 Gynaecological anamnesis 

 Her menarche was at the age of fifteen. She has a physiological, twenty eight day 

menstrual cycle. Furthermore she did not have any gynaecological problem before.   

3.2.6 Family anamnesis 

 Both her mother and brother had an arthroscopy for medial meniscus of the left 

knee joint. Her father injured his left knee while doing sport activities and also had stomach 

cancer but he had it removed and now he is healthy.   

3.2.7 Social anamnesis 

 The patient is single and she is living in a house with two roommates. She has to go 

up twenty steps to reach her room, which may be a problem for her because of her injured 

LE. On the other hand she does not face many difficulties when walking up and down the 

stair because of the help of her roommates. Despite her injury, she is in a very good mood 

without stress.    
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3.2.8 Occupation anamnesis 

 The patient works in a television production company and she spends many hours in 

a sitting position. So her injury will not be a disadvantage to her while working, especially 

as she goes to work by car.    

3.2.9 Hobbies 

 The patient does a lot of sports activities but not in a professional level. As a hobby 

she likes to do cycling, swimming, snowboarding and also to read books and watching TV. 

3.2.10 Allergic anamnesis 

 The patient does not have any allergies.  

3.2.11 Medication - Abuses 

 The patient does not take any medicaments and does not have any social abuse.  

3.2.12 Statement from the patient’s medical documentation 

 The patient had X-rays and CT for her left knee joint on the date she had the 

accident, but I have not received the results.  

3.2.13 Physician`s prescribe 

 The patient injured her left knee joint after falling from a bicycle. The proximal part 

of the tibia bone is without displacement. There is no haematoma around the injured knee 

joint. The muscles of the left LE are hypotrophic and without pain during palpation. Lateral 

collateral ligaments are not affected by the injury. Furthermore there is no neurological 

deficiency in both LEs. After removing the orthoses, the patient has to walk carefully for 

another two weeks with forearm crutches and gradually loading her left LE.  
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3.2.14 Indication of rehabilitation 

- Improve F and E of the left knee joint.  

- Light strengthening and sensomotoric stimulation exercises for both LEs.  

- Hydrotherapy.  

3.2.15 Differential Diagnosis 

 The patient complains about pain and restriction of the knee joint motion. This is 

probably caused from the long term immobilization and musculoskeletal imbalance. On the 

other hand, other reason could be from soft tissue restriction or from trigger points which 

might be present on the muscles connected to the injured knee joint.  

  

 Pain in the lumbar area is probably caused from the possible faulty posture and gait 

as she is overloading her right side. Additionally the pain around the lumbar spine might be 

present due to blockage of the lumbar vertebras or of the sacroiliac joint.  
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3.3  INITIAL KINESIOLOGY EXAMINATIONS 
 

 

3.3.1 Observation 
(9)

 

 

- She walks by using the forearm crutches and overloads her right LE.  

- While standing she supports herself on the right LE.  

- Skin colour, around the left knee joint, is normal and without any changes.  

- There is no oedema in the area around the injured knee joint.   

- The muscles of the left thigh are hypotrophic. 

- Her psychological status is very good.  

- She is well communicated, oriented and she follows my instructions.  

Table 8 - Observation of the initial situation of the patient.  

 

3.3.2 Postural examination (observation -  palpation) 
(7) 

 

Note: the patient is not able to load full her left LE.   

 

Posterior view (Figure 20) 

- Small base of her body.   

- Physiological arches of both feet.  

- Valgosity of both ankle joints (bigger on the right one).   

- Right heel and Achilles’ tendon are more stressed.  

- Fossa poplitea on the right knee joint is lower than on the left one.  

- Gluteal line on the right LE is lower than on the left one.  

- Gluteal muscles of the left LE are hypotrophic.  

- Small thoraco-humeral triangles on both sides, but the distance are equal.  

- Left scapula is more abducted from the spine than the right one and with small 

ER of the lower angle.  

- Right shoulder joint is slightly higher than the left one.  

- Head is in a neutral position and there is no tilt on any side.  

- Whole trunk is slightly bended on the right side.   

Table 9 - Initial postural examination, posterior view. 
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Lateral view (Figure 21,22) 

- More weight bearing on the lateral side of both feet.  

- Left knee joint is in a semiflexed position. 

- Right knee joint is in a neutral position.   

- Small hyperlordosis of the lumbar spine.  

- Physiological kyphosis of the thoracic spine.  

- Physiological lordosis of the cervical spine.  

- Both elbows are in a semiflexed position. 

- There is no protraction of any shoulder joint. 

Table 10 - Initial postural examination, lateral view. 

 

 

Anterior view (Figure 23) 

- Small base of her body.   

- Physiological arches of both feet.  

- Valgosity of both ankle joints (bigger on the right one).   

- Postural bowlegs are observed.  

- Patella of the left knee joint is in a more caudal position than on the right one.  

- Both hip joints are in a neutral position.  

- Small thoraco-humeral triangle on both sides but they have equal distance. 

- Right clavicle is slightly higher than the left one.   

- Right shoulder joint is slightly higher than the left one.  

- Head is in a neutral position and there is no tilt on any side.  

- Whole trunk is slightly bended on the right side.   

- Physiological breathing pattern (first breathing stage starts from the lower and upper 

abdominal area and then continues to the upper chest area). 

Table 11 - Initial postural examination, anterior view. 

 

Conclusion of observation and postural examination 

 

 Whole trunk is bended to the right side and she has small body base. Valgosity of 

both ankles and postural bowlegs are present. Right Achilles’ tendon and heel are stressed. 

Right knee joint is in a semiflexed position. Muscles of the left LE are hypotrophic. Right 

shoulder joint and clavicle are higher than the left one and left scapula is more ABD.  
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3.3.3 Dynamic test 
(9)

 

 

 Note: The dynamic test is done to see if scoliosis is present. Due to her injury, the 

hamstrings are affected and then perhaps the pelvis position will be affected as well and as 

a result the patient will develop scoliosis. While bending the trunk, the normal distance 

between tips of fingers to the floor has to be 0cm. 

 

Pattern Results 

Flexion - There is no evidence of scoliosis in thoracic or lumbar spine. 

- Although the patient performs the test with physiological motion of the 

cervical, thoracic and lumbar spine. 

- The distance between her tips of fingers to the floor is 13cm. 

Table 12 - Results of the initial dynamic test for the flexion pattern. 

  

 Conclusion of dynamic test 

 The patient has not scoliosis, she has physiological motion in all segments of the 

spine, but the distance between the tips of fingers to the floor is not physiological (13cm). 

This might be a sign of short hamstring muscles.  

 

3.3.4 Two scales test 
(32)

 

 

Left side Right side 

20kg 40kg 

Table 13 - Result of the initial two scales test.  

 

 Conclusion of two scales test 

 

 The difference between both LEs is 33,3%. This result indicates that the patient is 

overloading her right LE. The physiological ratio is till 10% -15% of the total body weight.  
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3.3.5 Special tests 

3.3.5.1 Stability test 
(27)

 

 

Sinister Dexter 

Able to provide it but with instability in 

the ankle joint. 

Able to provide it with stability in the 

ankle joint. 

Table 14 - The results of the initial stability test in each LE. 

 

 

3.3.5.2 Trendelenburg test 
(7)

 

 

Sinister Dexter 

Not able to provide it due to instability on 

the ankle joint. 

Able to provide it with stability on the 

ankle joint. 

Table 15 - The results of the initial Trendelenburg test in each LE. 

 

 Conclusion of special tests 

 

 The patient has instability on the left LE and she cannot provide the Trendeleburg 

test with the left LE, because of the ipsilateral ankle joint instability. 

 

3.3.6 Gait examination 
(29)

 

 

 Note: she walks with the use of forearm crutches. She is placing firstly the crutches, 

then the injured LE and after the non-injured LE (three points type) (Figure 25). 

 

Posterior view 

- Stiffness of whole spine and pelvis while walking. 

- There is no torsion of the trunk and no motion of the pelvis while walking. 

- Her trunk is slightly bended to the right side.   

Table 16 - Initial gait examination, posterior view. 
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Lateral view 

- Right foot has physiological contact with the floor. First contact point is the heel, 

followed by the lateral side of sole, whole sole and metatarsal heads and last contact 

point are the toes.  

- Left foot has not physiological contact with the floor. She places on the floor 

simultaneously the heel and the whole sole with the toes.  

- Lengths of steps are not symmetrical. The right step is larger than the left one. 

- Limited E on left knee and hip joint.   

Table 17 - Initial gait examination, lateral view. 

 

Anterior view 

- There is no torsion of the trunk and no motion of the pelvis while walking. 

- Her trunk is slightly bended to the right side.   

- There is no deviation to any direction while walking and she walks with confidence.  

Table 18 - Initial gait examination, anterior view. 

 

 Conclusion of gait examination 

 

 The patient walks with the forearm crutches, but with confidence. Her right foot has 

physiological contact with the floor, but on the left one she places simultaneously the heel 

and the whole sole with the toes. Lengths of the steps are asymmetrical with right one to be 

larger than the left one. The E is limited on the left knee and hip joint. Torsion of the trunk 

and motion of the pelvis is not present while walking. 
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3.3.7 Evaluation of basic movement patterns 
(23)

 

 

 The patient performs secondary movement patterns of the hip E and ABD. 

 

Type of pattern Sinister Dexter 

Hip extension  - Lumbar spinal extensors 

(contralateral). 

- Lumbar spinal extensors 

(homolateral). 

- Thoracolumbar spinal 

extensors (contralateral). 

- Thoracolumbar spinal 

extensors (homolateral). 

- Shoulder griddle muscles 

with m. upper trapezius. 

- Hamstrings. 

- m. gluteus maximus. 

- Lumbar spinal extensors 

(contralateral). 

- Lumbar spinal extensors 

(homolateral). 

- Thoracolumbar spinal 

extensors (contralateral). 

- Thoracolumbar spinal 

extensors (homolateral). 

- Shoulder griddle muscles with 

m. upper trapezius. 

- Hamstrings. 

- m. gluteus maximus. 

 

Hip abduction Tensor mechanism Tensor mechanism 

 

Table 19 - Secondary movement patterns during initial kinesiology examination. 

 

 Conclusion of movement patterns evaluation 

 

 The patient has altered movement pattern of the hip E and ABD. On the hip E there 

is a compensation mechanism from the whole trunk. On the hip ABD there is a 

compensatory hip F instead of pure ABD of the hip which is known as the tensor 

mechanism.  
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3.3.8 Anthropometric measurements examination 
(26)

 

 

LOWER EXTREMITIES - LENGTH 

Part Sinister Dexter 

Anatomical 89cm 89cm 

Functional 

a. superior anterior iliac spine – lateral malleolus 

b. umbilicus – lateral malleolus 

 

a.95cm 

b.102cm 

 

a.95cm 

b.102cm 

Thigh 47cm 47cm 

Middle leg 42cm 42cm 

Foot 22cm 22cm 

Table 20 - Initial anthropometric measurement of the length of the LEs (cm). 

 

LOWER EXTREMITIES - CIRCUMFERENCES 

Part Sinister Dexter 

Thigh (15cm cranial from patella) 45cm 52cm 

Knee 

a. above patella 

b. middle of patella 

c. below patella 

 

a.39cm 

b.38cm 

c.34cm 

 

a.39cm 

b.39cm 

c.34cm 

Calf 32cm 37cm 

Ankle 24cm 24cm 

Foot 24cm 24cm 

Table 21 - Initial anthropometric measurement of the circumferences of the LEs (cm). 

 

 Conclusion of anthropometric measurements examination 

 

 There is no difference between the length of both LEs and of their body parts. Only 

the circumferences of the left thigh and calf are different between the left and the right LE, 

because of the muscle atrophy (mainly m.quadriceps femoris). Swelling is not present on 

the left knee joint. 



66 

 

3.3.9 Soft tissue examination of the left LE, by Lewit 
(9)

 

 

Examined part Direction Location Results 

Skin  

- Caudal  

- Cranial  

- Medial 

- Lateral  

 

-Thigh  

-Knee joint area 

-Calf 

No restriction and are elastic. 

Subskin No restriction and are elastic.  

 

Fascia 

Restriction and no elasticity, 

only in the area of the m.vastus 

medialis to the lateral and 

medial direction. 

Table 22 - Initial examination and results of soft tissue of the LE in all direction. 

 

 Conclusion of soft tissue examination 

 

 There is a soft restricted barrier of fascia in the area of m.vastus medialis to the 

medial and lateral directions of the left LE. 

 

3.3.10 Range of motion examination, by Kendall 
(7)

 

 Note: Evaluation by SFTR method. 

 

TRUNK 

Plane Sinister Dexter 

Rs 0 – 65 0 – 65 

Table 23 - Initial examination of the ROM, of the trunk in both sides (
o
). 

 

HIP JOINT 

Plane Sinister Dexter 

 Active 

Movement 

Passive 

Movement 

Active 

Movement 

Passive 

Movement 

S (E of knee joint) 5 -0-
 
80 10 -0-

 
90 5 -0-

 
80 10 -0-

 
90 

S (F of knee joint) 5 -0-
 
110 10 -0-

 
120 5 -0-

 
110 10 -0-

 
125 

F 35 -0- 5 45 -0- 10 40 -0- 10 45 -0- 10 

Rs90 40 -0- 25
 

45 -0- 35
 

40 -0- 25 45 -0- 35 

Table 24 - Initial examination of the ROM, of both hip joints (
o
). In sagital plane one possibility is with  

the ipsilateral knee joint extended and the second one with the knee joint to be flexed. 
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KNEE JOINT 

Plane Sinister Dexter 

 Active 

Movement 

Passive 

Movement 

Active 

Movement 

Passive 

Movement 

S -5-
 
110 -5-

 
125 0 -0-

 
130 0 -0-

 
140 

Table 25 - Initial examination of the ROM, of both knee joints (
o
). 

 

ANKLE JOINT 

Plane Sinister Dexter 

 Active 

Movement 

Passive 

Movement 

Active 

Movement 

Passive 

Movement 

S 15 -0-
 
30 20 -0-

 
40 15 -0-

 
30 20 -0-

 
40 

Rs 20 -0- 30 25 -0- 35 20 -0- 30 25 -0- 35 

Table 26 - Initial examination of the ROM, of both ankle joints (
o
). 

 

 Conclusion of ROM examination 

 

 The left knee joint is in a 5
o
 semiflexed position. E of the knee joint was not able to 

perform any active or passive movements. Limitation of 15
o
 in F of passive ROM is present 

only on the left knee joint. The ROM of the other examined joints in both LEs is 

physiological.   
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3.3.11 Muscle tone (palpation)
 (31)

 

 

 Note: Skin temperature on the region of the injured knee joint is physiological.  

 

Examined muscle Sinister Dexter 

Quadratus lumborum Eutone Hypertone 

Iliopsoas Eutone Hypertone 

Rectus femoris Hypertone Eutone 

Vastus lateralis Hypertone Eutone 

Vastus medialis Hypertone Eutone 

Semitendinosus 

Semimembranosus 

Hypertone Eutone 

Biceps femoris Hypertone Eutone 

Tensor fasciae latae Eutone Hypertone 

Tibialis anterior Hypertone Eutone 

Gastrocnemius Hypertone Eutone 

Soleus Eutone Eutone 

Gluteus maximus Eutone Eutone 

Piriformis Hypertone Eutone 

Table 27 - Initial muscle tone examination and result of each examined muscle. 

 

 Conclusion of muscle tone examination 

 

 Most of the muscles of the left LE are hypertonic. The rectus femoris muscle, 

m.vastus lateralis and medialis, m.semitendinosus, m.semimembranosus, m.biceps femoris, 

m.tibialis anterior, m.gastrocnemius and the m.piriformis of the left LE, have high tone. 

Also the m.tensor fasciae latae, m.iliopsoas and the m.quadratus lumborum of the right side 

are hypertonic. However no trigger points were found and the patient does not feel any pain 

during palpation.  
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3.3.12 Muscle length test, by Janda 
(30)

 

 

LOWER EXTREMITIES AND TRUNK GRADE 

Examined muscle Sinister Dexter 

Quadratus lumborum 0 0 

Iliopsoas 0 0 

Rectus femoris 1 0 

Sartorius 0 0 

Hamstrings 1 1 

Gastrocnemius 1 1 

Soleus 1 1 

Tibialis anterior 0 0 

Tensor fascia latae 0 0 

Hip adductors 1 0 

Gluteus maximus 0 0 

Piriformis 0 0 

Table 28 - Initial muscle length test and the grade of shortness of each examined muscle.  

 

 Conclusion of muscle length test 

 

 The muscles which do not have the proper length are the m.rectus femoris and hip 

adductors on the left LE, hamstrings, m. gastrocnemius and the m.soleus on both LEs.  
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3.3.13 Muscle strength test, by Kendall 
(7)

 

LOWER EXTREMITIES GRADE 

Examined muscle Sinister Dexter 

m. gluteus maximus 4 5 

m. gluteus medius anterior f. 

m. gluteus minimus 
4 5 

m. gluteus medius posterior f. 4 5 

External rotators of the hip joint 4 5 

Internal rotators of the hip joint 4- 5 

Hip adductors 4 5 

m. tensor fasciae latae 4 5 

m. sartorius 4- 5 

m. iliopsoas 5 5 

m. quadriceps femoris 3+ 5 

m. biceps femoris 4- 5 

m. semitendinosus 4- 5 

m. semimembranosus 4- 5 

m. popliteus Able to provide it Able to provide it 

m. gastrocnemius 4 5 

m. soleus 4 5 

m. tibialis posterior 4- 5 

m. tibialis anterior 4- 5 

m. extensor digitorum longus and brevis 4 5 

m. flexor digitorum longus 4 4 

m. extensor hallucis longus 3+ 4 

m. flexor hallucis longus 4 4 

Table 29 - Initial muscle strength test and the grade of the strength for the muscles of the LEs.  

 

 Conclusion of muscle strength test 

 Most of the muscles of the left LE are weak and they have less strength than the 

muscles of the right LE. 
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3.3.14 Examination of joint play, by Lewit for left and right LEs 
(9)

 

 

Joint Direction Result 

Patella  Medial Not restricted 

Lateral Not restricted 

Caudal Not restricted 

Cranial Not restricted 

Tibiofibular Dorsal Not restricted 

Ventral Not restricted 

Talocrural  Dorsal Not restricted 

Lisfranc Dorsal Not restricted 

Ventral Not restricted 

Chopart Dorsal Not restricted 

Ventral Not restricted 

Calcaneus – Talus Lateral Not restricted 

Cuboid - Navicular Dorsal Not restricted 

Plantar Not restricted 

Metatarsophalangeal  

1
st
 – 5

th
 toe 

Dorsal Not restricted 

Plantar Not restricted 

Lateral Not restricted 

Interphalangeal  

1
st
 – 5

th
 toe 

Dorsal Not restricted 

Plantar Not restricted 

Lateral Not restricted 

Hip  Post isometric traction Not restricted 

Sacroiliac   Springing test in supine lying position Not restricted 

Springing test in prone lying position Not restricted 

Spine sign Negative 

Table 30- Examination and results of joint play for both LEs and sacroiliac joint.  

 

 Conclusion of joint play examination 

 

 There is not any blockage in the joints of both LEs or in the sacroiliac joint.   
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3.3.15 McMurray test for meniscus 
(10)

 

 

Sinister Dexter 

Medial meniscus Lateral meniscus Medial meniscus Lateral meniscus 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

negative 

(no snap, no pain) 

Table 31 - Examination and result of both menisci for both LEs.  

 

 Conclusion of special test for meniscus 

 

 There is no pain and no evidence of meniscus torn in both LEs.  

 

3.3.16 Conclusion of all examinations 

 The patient three months ago had an accident. Due to a direct blow the patella of her 

left knee joint was fractured and she had a three months conservative treatment. As a result 

most of her body structures and functions were affected. Objective results were taken 

throughout the kinesiology examinations.   

 

 Occasionally she feels pain on her lumbar spine probably caused by the altered 

posture. She has her whole trunk bended to the right side because of her injury and 

overloading the right LE. The muscles of the left LE are hypotrophic. The left knee joint is 

in a semiflexed position.  

 

 While walking she uses the forearm crutches, but with confidence in three points 

type of walking. Asymmetrical lengths of the steps are observed, with the right step to be 

larger than the left one. E is limited on the left knee and hip joint. There is no torsion of the 

trunk and no motion of the pelvis when she walks.  
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 The patient has an altered movement pattern of the hip E and ABD. On the hip E 

there is a compensation mechanism from the whole trunk. On the hip ABD the tensor 

mechanism is present. 

      

 The left knee joint is in a 5
o
 semiflexed position. Limitation of 15

o
 in F of the 

passive ROM is present only in the left knee joint and also the E could not be performed 

either in active or passive movement.  

 

 In the left LE, the fascia on the area of vastus medialis muscle is restricted to the 

medial and lateral direction.   

 

 The rectus femoris muscle, m.vastus lateralis and medialis, m.semitendinosus, 

m.semimembranosus, m.biceps femoris, m.tibialis anterior, m.gastrocnemius and 

m.piriformis of the left LE are hypertonic. Also m.tensor fasciae latae, m.iliopsoas and 

m.quadratus lumborum of the right side are hypertonic. However no trigger point was 

found and the patient did not feel any pain during palpation.  

 

 Also the rectus femoris muscle and the hip adductors on the left LE, hamstrings, 

m.gastrocnemius and the soleus muscles on both LE are short. In addition most of the 

muscles of the left LE are weak and they have less strength than the muscles of the right 

LE. The glutei, hamstrings and the triceps surae muscles must especially be strengthened.  

 

 Finally the patient has not any blockage on the joints of both LEs or on the 

sacroiliac joint.  

 

3.3.17 Examination proposal 

 Plumb line examination. This examination is often used as a reference to alignment 

for the body when examining the posture. A plumb line is a string suspended overhead with 

a small weight, or plumb bob, which is attached at the end near the floor. The therapist 

observed the patient in posterior, anterior and in both lateral views 
(7)

. 
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3.4  SHORT AND LONG TERM REHABILITATION PLAN 

Short term plan 

 

 Increase ROM of the injured knee joint, especially the E and F patterns 

(contraindication is the pain).  

 Release the soft barrier of the fascia on the m.vastus medialis area. 

 Stretching of the short muscles in order to have the proper length. 

 Improve the trophy of muscles by strengthening the individual weak muscles.  

 Post Isometric Relaxation (PIR) technique by Lewit, for hypertonic muscles. 

 Light sensomotoric stimulation exercises without overloading the injured knee 

joint are very important for improving the balance and the coordination of it. 

 Education and instructions as to what is the proper way of placing the crutches, 

even while ascending and descending the stair. Also, because the patient at the end of the 

first week of my clinical practice will stop using the crutches, re-education and exercise of 

the proper physiologic gait are essential. 

 Post Neuromuscular Facilitation technique (PNF), by Kabat, 1
st
 and 2

nd
    

diagonals, F and E patterns for both LEs. Both LEs and whole body coordination will 

improve as they are adapted to normal life movements.      

 

Long-term plan 

 

 Maintain the strength and the length of the individual muscles.  

 Maintain her general condition and coordination of both LEs.  

 Indication and exercises for improving her faulty posture.  

 Sensomotoric stimulation exercises to improve even more, not only the condition 

of the injured knee joint, but also of the whole body (see notes above No.1).      

 The patient must be able to provide all personal ADL independently. 

 PNF technique by Kabat 1
st
 and 2

nd
 diagonals, F and E patterns, against the 

resistance of a yellow colour elastic band for both LEs (see notes above No.2).      

 Finally, because swimming is one of her hobbies, is a recommendation for her 

but in low intensity. Swimming training is good for exerciss and strengthen against water 

resistance and helps not only the whole trunk but also LEs and UEs (see notes above No.3).  
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Notes:  

1. Three sensomotoric stimulation exercises which are recommended for her: 

 

i.  A mat is placed on the floor. The patient tries to balance only on one LE. The 

exercise is performed for both LEs, in three sets for each leg, for ten seconds per set. 

 

ii. The patient does the previous exercise but she tries to balance on one LE, while 

she stands on a bosu ball. The exercise is performed for both LEs, in three sets each leg, for 

ten seconds per set. 

 

iii. The patient stands on a wobble board and she has to balance on one LE. The 

exercise is performed for both LEs in three sets, for ten seconds per set. 

 

 

2. Colour of the elastic band according to the resistance (Figures 78).  

 

COLOUR RESISTANCE 

 

Tan Extra Thin 

Yellow Thin 

Red Medium 

Green Heavy 

Blue Extra Heavy 

Black Special Heavy 

Silver Super Heavy 

Gold Max 

  Table 32 - Different types of the elastic bands according their resistance 
(37)

 

 

3. The patient was recommended to avoid breaststroke and front crawl swimming 

because there is a risk to increase hyperlordosis, due to her lordotic posture. Also there is a 

risk to increase hyperlordosis of the cervical spine. For her situation the best swimming 

stroke is the backward. Swimming must start after full recovery of the ROM and muscle 

strength, in order for not compensating the movements and overload her injured knee joint.   
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3.5  THERAPY PROGRESS 

 

3.5.1 Session: 1
st
                     Date: 9

th
 of January 2012 – 10:00 a.m. 

 

Subjective information: They are written on the anamnesis part, on present state. 

 

Objective information: They are written on the initial kinesiology examinations part.  

 

 

 Goal of today’s therapy unit 

 

 The primary goal for today`s therapy is to increase the ROM of the left knee joint 

for the E and F pattern, to provide soft tissue technique on the area of the left m.vastus 

medialis and to release hyperetonicity of the muscles. The secondary target for today`s 

session is to stretch adductors, hamstrings, gastrocnemius and soleus muscles. Light 

sensomotoric stimulation exercises, while supporting herself on both LEs, will be 

performed, in order to avoid overloading the injured knee joint. Isometric strengthening 

exercises of the muscles which are connected to the left knee joint must be done. 

Furthermore, I will provide a non-specific mobilization technique for the feet and sacroiliac 

joints for relaxation. It is very important to instruct the patient how to perform the proper 

gait stereotype with the crutches. Finally the patient will have hydrotherapy at the end of 

the session for twenty minutes.   

 

 Procedure 

 

1. Soft tissue technique, by Lewit 

 

The technique is performed for releasing the soft barrier which is present on the 

fascia of m.vastus medialis of the left LE, to the medial and lateral direction.  
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2. Increase ROM of the left knee joint, E and F  

 

i. Increase the E: The patient is in prone lying position. Her knee joint is at the 

edge of the (physiotherapeutic) bed and as a result the lower leg is not being supported. The 

gravity force is present on the lower leg. By this antigravity position, the lower leg is 

moving in a caudal direction towards the floor and as a result the knee joint is extending 

continuously (Figure 32). This procedure is performed three times, for one minute during 

each time.  

 

ii. Increase the F: The patient is in prone lying position. The therapist provides 

passive F of the injured knee joint, below the pain threshold. By using the PIR technique 

(Lewit) for the m.quadriceps femoris, the F of the left knee joint is expected to improve 

(Figure 34). This procedure is repeated three times.  

 

3. Mobilization technique for relaxation 

 

i. Non specific mobilization for feet. 

ii. Mobilization technique by Lewit, for sacroiliac joint, springing movements in 

side and prone lying position 
(9)

. 

 

4. PIR technique by Lewit, to release hypertonicity (3 times each muscle) 
(9)

. 

 

Muscle Side 

Quadratus lumborum Dexter 

Iliopsoas Dexter 

Tensor fasciae latae Sinister 

Tibialis anterior Sinister 

Hamstrings Sinister 

Gastrocnemius Sinister 

Piriformis Sinister 

      Table 33 - Muscles which were treated by PIR technique. 
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5. Seonsomotoric stimulation exercises 

 

i. The patient is standing on the floor on two legs. She is trying to support her body 

on three points under the foot which is also known as “tripod” 
(32)

 (calcaneus bone, 1
st
 

metatarsal head and 5th
 
metatarsal head). Both knee joints must be in semiflexed position, 

ER of both hip joints and pelvis in a neutral position. The spine has to be elongated with 

shoulders being depressed and the head in a neutral position. The main goal of this exercise 

is to balance on the floor and to try loading both LEs, as much as equally (Figure 53). The 

exercise is performed in five sets for ten seconds during each set.       

 

ii. The patient places only her left LE on the “posturomed” device so that the whole 

sole of the foot and toes are in contact with the plate. The right LE is on the floor and her 

trunk must be straight. The patient tries to move the plate forwards and backwards and then 

to change direction to the sides (Figure 54). The exercise is performed in five sets for each 

group of directions and for ten seconds per set. 

 

iii. The patient stands with both feet on the posturomed device holding the handles. 

She tries to support her body on the tripod. Both knee joints must be in semiflexion 

position, ER of both hip joints and pelvis in a neutral position. The spine has to be 

elongated, with shoulders being depressed and head in a neutral position (Figure 55). The 

main goal of this exercise is to balance on the plate. The exercise is performed in five sets 

for ten seconds during each set.    

      

iv. The patient has the same starting position as the previous exercise, but the main 

goal of this exercise is to move the plate forwards and backwards and then change direction 

to the sides. The exercise is performed in five sets for each group of directions and for ten 

seconds during each set.     
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6. Isometric strengthening exercises 

 

i. Rectues femoris muscle: the patient is in supine lying position. An overball is 

placed under the injured knee joint with the ipsilateral hip joint in a neutral position. The 

patient is providing E of the knee joint against the overball, without elevating the foot from 

the floor, resulting in the isometric contraction of the rectus femoris muscle (Figure 38). 

The exercise is performed in three sets of ten repetitions per set.  

 

ii. Vastus medialis muscle: the patient is in supine lying position. An overball is 

placed under the injured knee joint and with IR of the ipsilateral hip joint. The patient 

applies pressure to the overball, without elevating the foot from the floor, resulting in the 

isometric contraction of the vastus medialis muscle (Figure 39). The exercise is performed 

in three sets of ten repetitions during each set.  

 

iii. Vastus lateralis muscle: the patient is in supine lying position. An overball is 

placed under the injured knee joint and with ER of the ipsilateral hip joint. The patient 

applies pressure to the overball, without elevating the foot from the floor, resulting in the 

isometric contraction of the vastus lateralis muscle (Figure 40).  The exercise is performed 

in three sets of ten repetitions per set.  

 

iv. Triceps surae muscle: the patient is in supine lying position. An overball is 

placed under the left foot with the ipsilateral hip joint in a neutral position. The patient 

provides plantar flexion (PF) against the overball, resulting in the isometric contraction of 

the triceps surae muscle (Figure 41). The exercise is performed in three sets of ten 

repetitions per set. 

 

v. Adductor muscles: the patient is in supine lying position with semiflexed knee 

and hip joint of both LEs. An overball is placed between the two knees. The patient 

provides adduction (ADD) of both hip joints against the overball, resulting in the isometric 

contraction of the adductor muscles (Figure 42). The exercise is performed in three sets of 

ten repetitions during each set. 
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vi. Abductor muscles: the patient is in supine lying position with semiflexed knee 

and hip joint of both LEs. An overball is placed between the two knees for stabilization. 

The patient`s LEs are placed between the therapist`s legs who is standing in front of her. 

The patient provides ABD of both hip joints against the mild resistance of the therapist`s 

legs, resulting in the isometric contraction of the abductor muscles (Figure 43). The 

exercise is performed in three sets of ten repetitions per set. 

 

7. Passive stretching exercises applied by the therapist, combined with the patient`s  

breathing 

 

i. Hamstrings: The patient is in supine lying position. The therapist provides 

passive F of the left hip joint with a straight knee joint until the patient feels her hamstrings 

stretch. The same procedure is also used for the right LE, for one minute on each LE.    

  

ii. Adductor muscles: The patient is in supine lying position. The therapist provides 

passive ABD of the left hip joint with a straight knee joint until the patient feels her 

adductor muscles stretch and with fixation of the opposite hip joint. The right LE is in a 

neutral position. The same procedure is also used for the right LE, for one minute on each 

LE.    

 

iii. Gastrocnemius muscle: The patient is in supine lying position. The therapist 

provides passive dorsal flexion (DF) of the left ankle joint with a straight knee joint until 

the patient feels her gastrocnemius muscle stretch (Figure 35). The same procedure is also 

used for the right LE, for one minute on each LE.    

 

iv. Soleus muscle: The patient is in supine lying position. The therapist provides 

passive DF of the left ankle joint with a semiflexed knee joint until the patient feels her 

soleus muscle stretch. The same procedure is also used for the right LE, for one minute on 

each LE.    
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8. Indication and instructions of gait (three points walking type) 

 

 The patient is instructed how to use the forearm crutches in relation with the three 

points walking type (Figure 25) and how to place them properly, even while ascending and 

descending the stairs. While the patient is walking she tries to provide the physiological 

gait pattern by using the crutches. During taking a step she is placing first of all the 

crutches, with the injured LE is placed at the same level with them to support herself. 

Afterward the patient places the non affected LE in front of the crutches, by providing a 

step.   

 

 Furthermore, she has to concentrate on the movements of her LEs. Hip and knee 

joints of both LEs have to provide F and E physiologically (injured knee joint as much as 

possible). Also important is how she is placing her feet on the floor. First contact point with 

the floor must be the heel, then slightly the lateral part of sole, after that the whole sole and 

head of metatarsals and the last contact point must be the toes.    

 

 Ascending stairs: first she must place her healthy LE for support, then the injured 

LE and finally the crutches (Figure 26). 

 

 Descending stairs: first she must place the crutches for support, then the injured LE 

and finally her healthy LE (Figure 27). 

 

9. Hydrotherapy 

 

 The patient stands for twenty minutes in the bath with the water covering both her 

LEs at a level of 20cm above the knee joints. Water temperature is 37
o
C. During the 

procedure the patient does small static steps (Figure 31).     
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 Results 

 

Subjective: 

 

 She feels more stable especially around the left knee and ankle joint. She also 

mentions that she is not afraid of using her left leg, as she was before.  

 

Objective: 

 

 There is no barrier on the fascia of the m.vastus medialis in any direction. 

Hypertonicity of the muscles which were treated is released, except for the vasti muscles, 

m.rectus femoris and hamstrings. On the other hand the active and passive ROM of the left 

knee joint is still limited. The ROM of the active and passive E it is not changed. The ROM 

for the active F is 110
o
 and for the passive one is 125

o
. The length of the hamstrings, 

m.triceps surae and adductors is improved. Finally the patient walks by using the three 

points type of gait, without any problem or any pathological movement, except for the full 

E in the left knee joint.  

 

 Self-therapy 

 

I have advised her to perform the same procedure as we did in the physiotherapy 

department to improve the ROM for the E of the injured knee joint (procedure No.2, 

exercise No.i). I have also demonstrated an exercise to the patient, in order to improve the 

range of F of the injured knee joint. In prone lying position and by using an elastic band or 

a towel, which is placed around her left foot, she provides F of the left knee joint, combined 

by her breathing (Figure 71).  

 

 Note: 

 

 1. The hamstrings, m.rectus femoris, vastus medialis and lateralis will be able to be 

relaxed simultaneously with the procedure which is used for the improvement of the ROM 

of the left knee joint. 
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3.5.2 Session: 2
nd

                Date: 11
th

 of January 2012 – 10:00 a.m. 

 

 Subjective information: The patient feels much better today. She mentioned that 

she does not feel a lot of weakness on the left LE. Furthermore there is no pain on the knee 

joint and around her low back area. 

 

 Objective information: The patient uses the physiological three points walking 

type without any problem, except for the full E on the left knee joint. The soft tissue in the 

area of left m.vastus medialis is not restricted. All the muscles, which were hypertonic and 

treated by PIR technique, have normal tone apart from the left m.rectus femoris, m.vastus 

medialis and lateralis and hamstrings. Furthermore the active and passive E and F of the 

left knee joint are still limited. The ROM of active and passive E is without any change. 

The ROM for the active F is 110
o
 and for the passive is 125

o
. The hamstrings, adductors 

and m.triceps surae are still present with limited length.  

 

 Goal of today’s therapy unit 

 

 The main goal for today`s therapy is to improve the ROM of the left knee joint. 

The secondary target for today`s session is to stretch adductors, hamstrings, gastrocnemius 

and soleus muscles. Light sensomotoric stimulation exercises, supporting herself on both 

LEs will be performed, to avoid overloading the injured knee joint. Isometric strengthening 

exercises of the muscles which are connected to the left knee joint must be done. Also the 

patient will be instructed and trained on the four points type of walking. However, the 

patient has hydrotherapy for twenty minutes, before the session. 

 

 Procedure 

 

1. Hydrotherapy 

 

 Twenty minutes with the water temperature at 37
o
C. The procedure is the same as it 

was in the first session.       
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2. Increase ROM of the left knee joint, E and F 

 

i. Increase the E: The patient is in prone lying position. Her knee joint is at the 

edge of the (physiotherapeutic) bed and as a result the lower leg is not being supported. 

Around her left ankle joint, a weight of 1kg is placed to increase the gravity force which is 

present on the lower leg (Figure 33). As a result the left knee joint is extending 

continuously. This procedure is performed three times, for one minute during each time. 

 

ii. Increase the F: The therapist uses the same procedure as on the first session 

(procedure No2.ii).  

 

3. Seonsomotoric stimulation exercises 

 

i. The patient does the same exercise as at the first session (see 1
st
 session, 

procedure No5, exercise No.i.). 

 

ii. The patient places only her left LE on the “posturomed” device so that the whole 

sole of the foot and toes are in contact with the plate. The right LE is on the floor and her 

trunk must be straight. The patient tries to move the plate forward and backward and then 

changes direction to the sides while holding the handles. The exercise is performed in five 

sets for each group of directions, for ten seconds during each set. 

 

iii. The patient does the same exercise as on the first session (see 1
st
 session, 

procedure No5, exercise No.iii.). 

 

iv. The patient stands with both feet on the “posturomed” device but without holding 

the handles and tries to support her body on the tripod. Both knee joints must be in a 

semiflexion position, ER of both hip joints and pelvis in a neutral position. The spine must 

be elongated with shoulders being depressed and head in a neutral position. The main goal 

of this exercise is to balance on the plate. The exercise is performed in five sets for ten 

seconds per set.         
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v. The patient stands with both feet on the “posturomed” device, having the same 

posture as the previous exercise and she does the same exercise as on the first session (see 

1
st
 session, procedure No5, exercise No.iv.).  

 

vi. The patient does the previous exercise (No.v) again, but the main goal of this 

exercise is to move the plate forwards and backwards and then to change direction to the 

sides, without holding the handles. The exercise is performed in five sets for each group of 

directions, for ten seconds during each set.     

 

vii. The patient stands with both feet on the “posturomed” device, but without 

holding the handles and tries to support her body on the tripod. Both knee joints are 

semiflexed, both hip joints are in ER and pelvis in a neutral position. The spine has to be 

elongated with shoulders being depressed and head in a neutral position. The main goal of 

this exercise is to balance on the plate while the therapist applies light local pressure on 

different points on her body. The exercise is performed in five sets, for ten seconds per set.         

 

viii. The patient stands with both feet on the “posturomed” device having the same 

posture as the previous exercise (No.vii). The main goal of this exercise is to balance on the 

plate while she is performing movements of both UEs simultaneously in different 

directions. The exercise is performed in five sets, for ten seconds each set.         

 

4. Isometric strengthening exercises 

 

 The patient must improve the strength of the rectus femoris, vastus medialis, 

vastus lateralis, triceps surae, adductors and abductors muscles. In order that the patient has 

to perform all the exercises that she did on the first session (see 1
st
 session, procedure No6, 

exercises No.i - vi). 
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5. Passive stretching exercises applied by the therapist, combined with the patient`s 

breathing 

 

 The patient must improve the length of the hamstrings, adductors, m.soleus and 

m.gastrocnemious. So that, she has to perform all the exercises that she did on the first 

session (see 1
st
 session, procedure No7, exercises No.i - iv). 

 

6. Indication and instructions of gait (four points walking type) 

 

 The patient is instructed how to use the forearm crutches in relation with the four 

points walking type and what is the proper way for placing them. While the patient is 

walking she is trying to use the physiological gait pattern by using the crutches. During 

taking a step she is using one LE with movement of the contralateral UE and in addition of 

placing forwards the crutch. It is very important that during this type of walking, the patient 

must provide slight torsion movement of her trunk. Furthermore she has to concentrate on 

the movements of her LEs. Hip and knee joints of both LEs have to provide F and E 

physiologically (injured knee joint as much as possible). Also important is how she is 

placing her feet on the floor. First contact point with the floor must be the heel, then 

slightly the lateral part of sole, after that the whole sole and head of metatarsals and the last 

contact point must be the toes (Figure 28).    

 

 Method of ascending and descending the stair will be the same as before (see 1
st
 

session, procedure No.8). 
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 Results 

 

Subjective: 

 

 The patient noticed that she was feeling even more stable than at the previous 

session and especially around the left knee joint. She is very happy now about her new type 

of walking because it is similar to the physiological one without the crutches. Pain is not 

present on the injured knee joint.  

 

Objective: 

 

 Hypertonicity is still present on the m.quadriceps femoris and hamstrings of the left 

LE. Also the active and passive E and F of the left knee joint are still limited. The ROM of 

the active and passive E is not changed. The ROM for the active F is 110
o
 and for the 

passive one is 125
o
. Despite that, during the sensomotoric stimulation exercises, she had 

more stability on the left ankle and knee joints. Also during strengthening exercises there 

was no pain and she performed them easily without any problem. There is an improvement 

of the length of the hamstring, adductors and the m.triceps surae.   

 

 Self-therapy 

 

 The patient has to do the same exercise as she was advised at the last session so to 

improve the ROM of the injured knee joint. I suggested to her to perform the same 

procedure as we did in the physiotherapy department to improve the E pattern of her 

injured knee joint (procedure No.2, exercise No.i). Also while is in the prone lying position 

and by using an elastic band or a towel, which is placed around her left foot, she provides F 

of the left knee joint, combined by her breathing (Figure 71).  
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3.5.3 Session: 3
rd

                  Date: 12
th

 of January 2012 – 10:00 a.m. 

 

 Subjective information: The patient does not feel any pain on the left LE, even on 

her low back. She also mentioned that she is feeling more comfortable with her body.   

 

 Objective information: Her walking pattern with crutches (four points type) is 

physiological except the E of the injured knee joint. Soft tissue on the area of left m.vastus 

medialis is elastic with very good mobility. Muscles of the left and right LEs have normal 

tone, except of the left m.quadriceps femoris and hamstrings which are hypertonic. 

Furthermore the active and passive E and F of the left knee joint are still limited. The 

patient cannot provide active and passive E. Active F is 110
o
 and passive is 125

o
. The 

length of the hamstring, adductors and the m.triceps surae is improved but is still not 

physiological.    

 

 

 Goal of today’s therapy unit 

 

 The main goal for today`s therapy is to increase the ROM of the left knee joint for 

the E and F pattern. The secondary target for today`s session is to stretch the hamstrings, 

adductors, gastrocnemius and the soleus muscles. Light sensomotoric stimulation exercises, 

supporting herself on both LEs, will be performed, so as to avoid overloading the injured 

knee joint. Close chain strengthening exercises will also be performed for the muscles 

which are connected to the injured knee joint. Furthermore, the patient has hydrotherapy for 

twenty minutes, before the session.  

 

 Procedure 

 

1. Hydrotherapy 

 

 Twenty minutes with water temperature at 37
o
C. The procedure is the same as it 

was on the previous sessions.    
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2. Increase ROM of the left knee joint, E and F 

 

i.   Increase the E: The patient is in prone lying position. Her knee joint is at the edge 

of the (physiotherapeutic) bed and as a result the lower leg is not being supported. The 

therapist applies light force on the lower leg, in the direction towards the floor, resulting in 

the knee joint extending continuously. This procedure is performed three times, for one 

minute during each time. 

 

ii. Increase the F: The patient is in prone lying position. The therapist provides 

passive F of the injured knee joint, below the pain threshold. By using the PIR technique by 

Lewit, for the m.quadriceps femoris, the F of the left knee joint is expected to improve 

(Figure 34). This procedure is repeated three times.  

 

3. Seonsomotoric stimulation exercises 

 

i.  The patient does the same exercise as at the previous session (see 2
nd

 session, 

procedure No3, exercise No.iv). 

 

ii. The patient does the previous exercise (No.i) again, but the main goal of this 

exercise is to move the plate forwards and backwards and then to change direction to the 

sides, without holding the handles. The exercise is performed in five sets for each group of 

directions, for ten seconds per set.     

 

iii. The exercise from the 2
nd

 session, procedure No.3, exercise No.vii, is done. 

 

iv. The exercise from the 2
nd

 session, procedure No3, exercise No.viii, is done. 

 

v. Two small pillows are placed on the floor. The patient has to stand on them by 

placing one LE on each pillow and without holding onto anywhere. The main goal of this 

exercise is to balance on the pillows (Figure 56). The exercise is performed in three sets for 

ten seconds per set.   
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4. Close-chain strengthening exercises  

 

i.   The patient places only her back on a swiss-ball, with her pelvis being up in the 

air. Hip joints must be in a neutral position, knee joints must be flexed 90
o
 and opened to 

the width of the shoulder joints. Feet must be fixed on the floor, in a neutral position, 

without providing any movement. Her head must be held on in a neutral position (Figure 

44). The main goal is to strengthen the muscles around the knee joints by trying to hold the 

pelvis in a stable position for ten seconds and simultaneously to balance on the ball. By 

doing this exercise, she is also exercising the trunk muscles. The exercise is performed in 

three sets, for ten seconds during each set 
(1)

.   

 

ii. The patient stands only on her right LE and a swiss-ball is placed near it. The left 

lower leg is placed on the top of the ball in such a position that the ipsilateral knee joint is 

semiflexed and the anterior side of the lower leg is in contact with the ball. At the same 

time the patient supports herself on the wall (Figure 45). The main goal is to strengthen 

mainly the m.rectus femoris of the left LE by providing E of the ipsilateral knee joint 

against the resistance of the ball.  The exercise is performed in three sets for ten repetitions 

per set 
(1)

.   

 

iii. The patient supports herself by holding onto the edge of the (physiotherapeutic) 

bed. Her spine must be straight and pelvis in a neutral position. Both knee joints must be 

semiflexed and both hip joints in a neutral position. The LEs are opened to the width of the 

shoulder joints and must not be moved. She tries to support her body on the tripod (Figure 

46). The main purpose of this exercise is to strengthen both m.quadriceps femoris, by doing 

very slowly semi-squats. Very important is the ROM of the knee joints while doing the 

squats. The F of the knee joint must be between 0
o 

and 40
o
. The exercise is performed in 

three sets of five repetitions during each set 
(1)

. 
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5. Passive stretching exercises applied by the therapist, combined with patient`s 

breathing 

 

 Improve the length of the hamstrings, adductors, and the m.triceps surae. She has to 

do the stretching exercises from the 1
st
 session, procedure No7, exercises No.i - iv. 

 

 Results 

 

Subjective: 

 

 The patient mentioned that she is feeling stable during sensomotoric stimulation 

exercises. During strengthening exercises she also notices that at the beginning of the 

exercises she was feeling weak, but on the last set of them, she was feeling much better. 

Finally no pain is present during and after the session.  

 

Objective: 

 

 There is normal tone of the left m.quadriceps femoris and hamstrings. The ROM of 

the left knee joint is increased. The patient provided 1
o
 of active and 3

o
 of passive E. The 

ROM of the active F is 115
o
 while in passive is 130

o
. The length of hamstrings, adductors 

and the m.triceps surae is improved. Despite that, during the sensomotoric stimulation 

exercises, she was even more stable. While walking, the E and F of her left knee joint are 

improved more.  

 

 Self-therapy 

 

 The patient improve the F of the knee joint by using an elastic band or a towel, just 

as she was advised to do from the previous sessions. For improvement of the E pattern I 

demonstrated a new exercise for her. The patient is in supine lying position. An overball is 

placed under her left heel and the left LE must be straight. As a result the knee joint is not 

supported on the bed and due to the gravidity, the E of the injured knee is expected to 

improve (Figure 72). 
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3.5.4 Session: 4
th

                          Date: 13
th

 of January 2012 – 9:30 a.m. 

 

 Subjective information: The patient came to the physiotherapy department with a 

lot of energy and she is very cheerful. She mentioned that she is satisfied because she is 

recovering very well. She also feels no pain in her left LE. 

 

 Objective information: The tone of m.quadriceps femoris and the hamstrings of 

the left LE are normal. The patient can provide 1
o
of active E and 3

o 
for the passive one. The 

ROM of the active F is 115
o
 and for the passive is 130

o
. Her walking pattern with crutches 

is physiological but it is still missing full E and F of the injured knee joint. On the other 

hand, while walking, the motion of her left knee joint is more free than from the previous 

sessions.  

 

 Goal of today’s therapy unit 

 

The main goal for today`s therapy is to increase more the ROM of the left knee 

joint. Furthermore, as the physician suggested, she must now start walk without the use of 

the crutches. The secondary target for today`s session is to stretch the hamstrings, 

gastrocnemius and the soleus muscles. Light sensomotoric stimulation exercises supporting 

herself on both LEs, will be performed, in order to avoid overloading the injured knee joint. 

Close chain strengthening exercises will take place for the muscles which are connected to 

the left knee joint. Finally the patient has hydrotherapy for twenty minutes, before the 

session.  

 

 Procedure 

 

1. Hydrotherapy 

 

 Twenty minutes with the temperature of the water at 37
o
C. The procedure is the 

same as it was at the previous sessions.    

 



93 

 

2. Increase ROM of the left knee joint, E and F 

 

 Improve E and F of her left knee joint. The same procedures as at the previous 

session will be performed for both patterns (see 3
rd

 session, procedure No2, exercise No.i, 

ii). 

 

3. Seonsomotoric stimulation exercises 

 

i. The patient does the same exercise as on the first session (see 1
st
 session, 

procedure No5, exercise No.ii). 

 

ii. The patient does the same exercise as the previous one (No.i). The main 

difference is that she places her left foot on an unstable surface which is placed on the 

“posturomed” device (Figure 57). The exercise is performed in five sets for each group of 

directions, for ten seconds during each set. 

 

iii. The patient does the same exercise as on the previous session (see 3
rd

 session, 

procedure No3, exercise No.v). 

 

iv. The patient stands on two feet on the bosu ball. She supports herself by holding 

the bar which is fixed on the wall, in front of her. The main goal of this exercise is to 

balance on the unstable surface (Figure 58). The exercise is performed in three sets for ten 

seconds per set.   

 

v. The patient does the same exercise as the previous one (No.iv) with the 

difference that she is not supporting herself on the bar. The main goal of this exercise is to 

balance on the bosu ball. The exercise is performed in three sets, for ten seconds per set.   
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4. Close-chain strengthening exercises  

 

i. The patient is in a standing position, with her feet fixed on the mat. A yellow 

colour elastic band is placed on the posterior side of her injured knee joint and then the two 

ends of it are fixed onto a stable point (Figure 47). The main goal of this exercise is to 

strengthen mainly the m.vastus medialis by providing maximum E of the knee joint against 

the resistance of the band (see note No.2 on the long term physiotherapy plan, page 75). 

The exercise is performed in three sets, for ten seconds each set 
(1)

.   

 

ii. The patient trains on a static cycle ergometer for five minutes. It is very 

important to control the sitting position of the patient. The height of the seat must be in 

such a position that, during F and E of the injured knee joint, it will not be painful for her 

(Figure 48). The main goals of this exercise are to strengthen the muscles of LEs, to 

increase the ROM of the injured knee joint and also to improve her aerobic condition 
(1)

.  

 

5. Passive stretching exercises applied by the therapist, combined with the patient`s 

breathing 

 

Improvement of the length of the hamstrings, m.gastrocnemious and the m.soleus. 

She has to do the exercises from the 1
st
 session, procedure No7, exercises No.i, ii, iv. 

 

6. Re-education of the proper gait stereotype without using the crutches 

 

While walking the patient tries to perform the physiological gait pattern. During 

taking a step she uses one LE with movement of the contralateral UE. It is very important 

that while the patient is walking, she must provide slight torsion movement of her trunk. 

Furthermore she has to concentrate on the physiological movements of the E and F of both 

shoulder joints. Then the hip and knee joints of both LEs have to provide F and E 

physiologically. First contact point with the floor must be the heel, then slightly the lateral 

part of the sole, after that the whole sole and the head of the metatarsals and the last contact 

point must be the toes (Figure 29).    
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 Results 

 

Subjective: 

 

The patient mentions that she is feeling stable and familiar with the sensomotoric 

stimulation and strengthening exercises. Also no pain is present during or after the session. 

Finally she is excited with the fact that she starts to walk alone again without crutches. 

 

Objective: 

 

The patient provided 1
o
 of active and 3

o
 of passive E. The ROM of the F is 

increased for the active movement to 120
o
 and for the passive one to 135

o
. However, during 

providing the new sensomotoric stimulation and strengthening exercises, she was stable 

and without any pain. Despite that, she walks without the crutches, but there is almost no 

motion in the shoulder joints. Her trunk is stiff with slight torsion and her steps are 

asymmetrical with the left one being smaller. She is also placing the whole foot on the 

floor. The positive thing is that she is not overloading her left LE.  

 

 Self-therapy 

 

Improvement of the F of the knee joint by using an elastic band or a towel, as she 

was taught from the previous sessions. To improve the E pattern the patient is told to do the 

same exercise as on the previous session, with the overball placed under her heel.   
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3.5.5 Session: 5
th

                      Date: 16
th

 of January 2012 – 10:00 a.m. 

 

 Subjective information: The patient mentions that she is feeling light, continued 

pain [pain level: 3/10 in a scale from 1(min) to 10(max)] on the medial side of her injured 

knee joint. She also notices that during the weekend she did a lot of walking without the 

crutches and this is probably the reason for the pain. However she is not facing any other 

problems with her knee joint or with her low back.  

 

 Objective information: The tone of m.rectus femoris of the left LE is slightly 

increased, conversely the vastus medialis and lateralis, hamstrings, triceps surae, adductors 

and abductors muscles have normal tone. The patient can provide 1
o
of active E and 3

o 
for 

the passive one. The ROM of the active F is 120
o
 and for the passive is 135

o
. She came to 

the physiotherapy department by using the crutches (four points walking) because of the 

pain. There is not full E and F of the injured knee joint and she is slightly overloading her 

left LE while walking with crutches. 

 

 Goal of today’s therapy unit 

 

 The main target for today`s therapy is to decrease the pain which is present in the 

left knee joint and to release hypertonicity of the left m.rectus femoris. Our primary goal 

still is to increase the ROM of the left knee joint for E and F pattern. The secondary target 

for today`s session is to stretch the hamstrings, gastrocnemius and the soleus muscles. Light 

sensomotoric stimulation exercises, supporting herself on both LEs will be performed, so as 

to avoid overloading the injured knee joint. Then the close chain strengthening exercises 

for LEs will take part. Finally it is very important to train the patient on PNF which will 

help a lot the patient to improve the whole body coordination and to adapt it to normal life 

movements. Hydrotherapy will be applied for twenty minutes before the beginning of our 

session.  
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 Procedure 

 

1. Hydrotherapy 

 

 Twenty minutes with the temperature of the water at 37
o
C. The procedure is the 

same as it was on the previous sessions.    

 

2. Phototherapy for decreasing the pain 

 

 Laser therapy with point application. Pulsed procedure with intensity 8-10Hz for 

three minutes.  

 

3. PIR technique by Lewit, to release hypertonicity of the left m.rectus femoris 
(9)

. 

 

4. Increase ROM of the left knee joint, E and F 

 

Improve E and F of her left knee joint. The same procedures as at the previous 

sessions (see 3
rd

 session, procedure No2, exercise No.i, ii). 

 

5. Seonsomotoric stimulation exercises 

 

i.  The same exercise as on the 2
nd

 session, procedure No3, exercise No.ii, is done. 

 

ii. The same exercise as on the 4
th

 session, procedure No3, exercise No.iv, is done. 

 

iii. The same exercise as on the 4
th

 session, procedure No.3, exercise No.v, is done. 

 

iv. The patient stands with both feet on the bosu ball, holding a small ball. The main 

goal of this exercise is to balance on the unstable surface while trying to transfer the ball 

over her head, from one hand to the other by providing ABD and ADD of her both 

shoulders so as to create a circle on the air (Figure 59). The exercise is performed in three 

sets, doing ten circles in each set.   
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6. Close-chain strengthening exercises  

 

 The patient has to continue with the same close-chain exercises as those on the 

previous session (see 4
th

 session, procedure No.4, exercises No.i, ii). The condition of her 

injured knee joint is expected to improve.   

 

7. PNF technique by Kabat, against therapist`s light resistance, for both LEs  

 

i. First diagonal movement, F and E patterns 
(25)

. The exercise is performed in three 

sets for five repetitions during each set.   

 

ii. Second diagonal movement, F and E patterns 
(25)

. The exercise is performed in 

three sets for five repetitions during each set.   

 

8. Self stretching exercises combined with the patient`s breathing 

 

i. Hamstrings: The patient places her left LE straight onto the edge of the bed. The 

other LE is in a neutral standing position. Her back must be straight and head in a neutral 

position. Slowly she has to bend her trunk forward and touch her left ankle joint with her 

UEs. The patient bends forward until she feels her hamstrings stretched (Figure 36). The 

same procedure is also used for the right LE for one minute on each LE.    

 

ii. Gastrocnemius muscle: To stretch the left m.gastrocnemius, the patient stands on 

a stretch board with the left LE straight. The board is placed in such a position that a small 

inclination of 5
0
 is present to make DF of the ankle joint and her right knee joint to be 

semiflexed so as to relax the right LE. She supports herself by using the wall and stays in 

this position for one minute. The same procedure is used for the right m.gastrocnemius. 

 

iii. Soleus muscle: For stretching the left m.soleus, the patient stands on a stretch 

board with the left knee joint in a semiflexion position. The board is placed in such a 

position that a small inclination of 5
0
 is present to make DF of the ankle joint and with her 

right LE to be relaxed (Figure 37). She supports herself by using the wall. She stays in this 

position for one minute. The same procedure is used for the right m.soleus.  
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 Results 

 

Subjective: 

 

The patient notices that the pain is less [pain level: 1/10 in a scale from 1(min) to 

10(max)]. She is also very excited because she has full ROM on the injured knee joint.  

 

Objective: 

 

The tone of m.rectus femoris on the left LE is normal. However, the passive ROM 

of the left knee joint is improved at a full range (E= 0
o
 and F= 140

o
). The active ROM is    

E= 0
o
 and F= 125

o
. Good stability is present and without pain during sensomotoric 

stimulation exercises. While she is in the act of walking without the crutches, the motion of 

UEs from shoulder joints is limited but much better than the previous session. A slight 

torsion is present on her trunk and also a small rotator movement of the pelvis. However, 

her steps are asymmetrical with the left one being smaller and she is placing the whole foot 

on the floor. The positive thing is that she is not overloading her right LE and there is full E 

of the knee and hip joint of the left LE during the gait.  

 

 Self-therapy 

 

I advised her not to overload her injured LE and to do the self therapy, for the E and 

the F, from the previous session from keeping the full ROM of the left knee joint. She also 

has to do self stretching for the hamstrings, gastrocnemius, and soleus muscles.  

 

Notes:  

1. I instructed the patient before and while providing the stretching exercises. 

 

2. The patient before performing the PNF technique against the resistance was first 

given instructions and performed the optimal passive and active movement of both 

diagonals. An important point is that she did not feel any pain during the passive and active 

movements. 
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3.5.6 Session: 6
th

                      Date: 18
th

 of January 2012 – 10:00 a.m. 

 

 Subjective information: She does not feel any pain on her left knee joint. The 

patient also mentions that she is walking with more confidence without the crutches and 

she is feeling more stable.   

 

 Objective information: The patient came to the physiotherapy department without 

the crutches and walking physiological without any limitation. Also she is not overloading 

her left LE and the lengths of the steps are symmetrical while walking, but she is still 

placing the whole sole and the toes simultaneously on the floor. The tone of the left 

m.rectus femoris is normal. Furthermore the ROM of the injured knee joint is full. The 

ROM of the active movement is E= 0
o
 and F= 130

o
 and for the passive one is E= 0

o
 and    

F= 140
o
. 

 

 Goal of today’s therapy unit 

 

 The main target for today`s therapy is to exercise on light sensomotoric stimulation 

exercises supporting herself on both LEs so that she does not overload the injured knee 

joint. Today`s goal also is to stretch the hamstrings, gastrocnemius and soleus muscles. 

Furthermore, she will be trained in isotonic strengthening exercises with the use of a yellow 

colour elastic band, mainly for the left LEs and she will continue on PNF technique against 

the resistance of the thin elastic band. It is very important also to be familiar with the 

proper gait stereotype, especially in placing the foot on the floor physiologically. However, 

hydrotherapy will be applied for twenty minutes before the beginning of our session.  

 

 Procedure 

 

1. Hydrotherapy 

 

Twenty minutes with the temperature of the water at 37
o
C. The procedure is the 

same as it was at the previous sessions.    
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2. Seonsomotoric stimulation exercises 

 

i. The patient does the same exercise as on the fourth session (see 4
th

 session, 

procedure No3, exercise No.v). The exercise is performed in five sets, for ten seconds each 

set.   

 

ii. The patient does the same exercise as on the previous session (see 5
th

 session, 

procedure No5, exercise No.iv). The exercise is performed in five sets, for ten seconds per 

set.   

 

iii. The patient stands with both feet on the bosu ball, holding a small ball. The main 

goal of this exercise is to exchange passes with the therapist and simultaneously to balance 

on the unstable surface (Figure 60). The exercise is performed in three sets by exchanging 

ten passes during each set.   

 

iv. The patient stands with both feet on a wobble board (Figure 61). The goal of this 

exercise is to balance on the board for ten seconds without supporting herself. The exercise 

is performed in three sets for ten seconds per set.     

 

v. The patient stands with both feet on a wobble board. The therapist applies light 

pressure to different points on her body. The goal of this exercise is to balance on the board 

against the therapist`s pressure, for ten seconds without supporting herself. The exercise is 

performed in three sets for ten second during each set.     
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3. Isotonic Strengthening exercises 

 

i. Glutei muscles: The patient is in a standing position, facing the wall. A yellow 

colour elastic band is placed around her left ankle joint and then it is attached to a fixed 

point. She must have a neutral position in her hip joint, a straight knee joint and DF of the 

left ankle joint. She must also be careful not to provide hyperlordosis of the lumbar and 

cervical spine or hyperkyphosis of the thoracic spine while exercising. The patient supports 

herself by using the wall (or by holding onto a chair which is placed in front of her), then 

she provides E of the left hip joint against the resistance of the band. A short wooden step is 

placed under the right foot and as a result a small space is present under the left foot so as 

to perform the exercise without bending her trunk to the side (Figure 49). The exercise is 

performed in three sets, for ten repetitions during each set.    

 

ii. Rectus femoris muscle: The patient is in a standing position with her back facing 

the wall. A thin elastic band is placed around her left ankle joint and then it is attached to a 

fixed point. She has the same upright posture as on the previous exercise. The patient 

supports herself by holding the therapist (or by holding onto a chair which is placed in front 

of her) then she provides F of the left hip joint against the resistance of the band. A short 

wooden step is placed under the right foot and as a result a small space is present under the 

left foot so as to perform the exercise without bending her trunk to the side (Figure 50). The 

exercise is performed in three sets, for ten repetitions per set.    

 

iii. Adductor muscles: The exercise is performed by using the same procedure as the 

previous exercise (procedure No.3, exercise No.ii). The difference is that the patient is in a 

side standing position with the wall and the left LE is on the medial side, close to the wall, 

as we look at the patient from the anterior view. The patient supports herself by using the 

wall (or by holding onto a chair which is placed in front of her), then she provides ADD of 

the left hip joint against the resistance of the band (Figure 51). The exercise is performed in 

three sets repeating it ten times during each set. 
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iv. Abductor muscles: The same procedure as the exercise No.iii (procedure No.3) is 

used. The difference is that the patient is on the opposite side standing position so as to 

provide ABD of the left hip joint against the resistance of the band (Figure 52). The 

exercise is performed in three sets with ten repetitions during each set. 

 

4. PNF technique by Kabat, against the resistance of a yellow colour elastic band, 

for both LEs  

 

i. First diagonal movement, F and E patterns 
(25)

 (Figures 63-66). The exercise is 

performed in three sets with five repetitions during each set.   

 

ii. Second diagonal movement, F and E patterns 
(25)

 (Figure 67-70). The exercise is 

performed in three sets with five repetitions during each set.   

 

5. Self stretching exercises combined with the patient`s breathing 

 

The patient has to do all the stretching exercises that she did on the previous session 

(see 5
th

 session, procedure No 8, exercises No.i - iii). Stretching must be done in every 

session, so that the length of the hamstrings, m.gastrocnemius and the m.soleus to be in a 

physiological level and as a result, to support the full ROM of the knee joint.  

 

6. Re-education of the proper gait stereotype without the crutches 

 

While walking the patient tries to perform the physiological gait pattern as she was 

indicated on the previous session (see 4
th

 session, procedure No.6). Especially she must 

focus on placing her foot on the floor. First contact point with the floor must be the heel, 

then slightly the lateral part of the sole, after that the whole sole and the head of the 

metatarsals and the last contact point must be the toes.    
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 Results 

 

Subjective: 

 

The patient is very happy because she manages to walk without crutches and most 

importantly for her, is that she does not feel any pain. Also she notices that her LEs are 

more stable and that she has more strength.  

 

Objective: 

 

A very good stability is present, without pain during sensomotoric stimulation 

exercises. She also performed all the strengthening exercises and the PNF technique with 

very good condition and without any pain in her left LE. Furthermore while walking 

without crutches, the motion of UEs from the shoulder joints is improved and torsion of her 

trunk and rotator motion of the pelvis is present. Her steps are symmetrical and finally our 

target for this session is a success, because she is placing physiologically her feet on the 

floor.   

 

 

 Self-therapy 

 

I advised her again not to overload her left LE. Also I mentioned to her to do the 

self therapy that she was taught on previous session for the ROM of the injured knee joint 

and the self stretching for the hamstrings, gastrocnemius and soleus muscles. Finally it is 

important that all the strengthening exercises that we did on the physiotherapy department, 

by using the yellow colour elastic band, should be done by her, twice a day.  
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3.5.7 Session: 7
th

                           Date: 20th of January 2012 – 10:30 a.m. 

  

 Subjective information: The patient mention that yesterday she was walking 

without the crutches and she did not feel any pain nor had any difficulty.  

 

 Objective information: Full passive ROM (E= 0
o
 and F= 140

o
) is present on the 

left knee joint. Her walking pattern without the crutches is physiological without any 

limitation of the E and F of the injured knee joint. Also she is not overloading her right LE 

and while walking she is placing physiologically both feet on the floor.    

 

 Goal of today’s therapy unit 

 

 The main goal for today is to provide some sensomotoric stimulation exercises for 

both LEs and without overloading the injured knee joint. The patient will be trained on the 

isotonic strengthening exercises with the use of a yellow colour elastic band, mainly for the 

left LE and she will continue on PNF technique against the resistance of the thin elastic 

band. Stretching of the hamstrings, gastrocnemius and soleus muscles will take part. 

However, the patient will be practice walking on a mat, which will help her improve her 

coordination and balance while walking. Hydrotherapy will be applied for twenty minutes 

before our session. Since today is the last day of my clinical practice, at the end of the 

session the final kinesiology examinations will take place. 

 

 Procedure 

 

1. Hydrotherapy 

 

Twenty minutes with the temperature of the water at 37
o
C. The procedure is the 

same as it was in the previous sessions.    
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2. Seonsomotoric stimulation exercises 

 

i. The patient does the same exercise as in the previous session (see 6
th

 session, 

procedure, No2, exercise No.iv). The exercise is performed in five sets, for ten seconds 

during each set.   

 

ii. The patient does the same exercise as in the previous session (see 6
th

 session, 

procedure, procedure No2, exercise No.v). The exercise is performed in five sets, for ten 

seconds per set.   

 

iii. The patient does the same exercise as on the previous session (see 6
th

 session, 

procedure No2, exercise No.iii). The exercise is performed in five sets, for ten seconds 

during each set.   

 

iv. The patient stands with two legs on the bosu ball and she holds a yellow colour 

elastic band. The starting position of the patient must be in semiflexed position of both 

knee joints, neutral position of both hip joints and pelvis. The trunk must be straight and 

her head in a neutral position. Her elbows must be semiflexed and always in contact with 

the trunk. The forearms are also in a neutral position with both hands holding the band 

(Figure 62). The main goal of this exercise is to balance on the unstable surface and 

simultaneously to provide ER of both shoulders against the resistance of the band. The 

exercise is performed in three sets, for ten repetitions per set.   

 

3. PNF technique by Kabat against the resistance of a yellow colour elastic band, for 

both LEs  

 

 The patient does the same procedure as on the 6
th

 session, procedure No.4i - ii.  

 

4. Isotonic Strengthening exercises 

 

The patient does the same exercises as on the 6
th

 session, procedure No.3i - iv. 
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5. Self stretching exercises combined with the patient`s breathing 

 

The patient has to do all the stretching exercises that she did on the 5
th

 session, 

procedure No 8, exercises No. i - iii. The main difference is that on the stretch board, the 

inclination has to be 10
o
. Stretching must take place in every session, so as to keep the 

length of the target muscles in the optimal level.   

 

6. Walking on a mat (Figure 30).  

 

 The patient while walking provides the physiological gait pattern. It is vital that she 

must provide torsion of her trunk and rotator movement of the pelvis, as well as the UEs 

and LEs must follow the physiological movement. It is also important to place 

physiologically her feet to the floor.   

 

 Results 

 

Subjective: 

 

The patient is very happy because, after two weeks of therapy she succeeded to 

walk without crutches, to have more stability on her whole body and the most important 

thing for her is that she does not feel any pain more.  

 

Objective:  

 

 They are written on the final kinesiology examinations part.  

 

 Self-therapy 

 

 As it is the last day of my clinical practice and also the last session for the patient, I 

advised her to continue with the isotonic strengthening exercises by using the thin elastic 

band. I also advised her to perform the sensomotoric stimulation exercise which is 

indicated on the long term rehabilitation plan. Also it is very important for her to keep the 

physiological length of the hamstring, m.triceps surae, and quadriceps muscles by 

stretching them.   
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3.6  FINAL KINESIOLOGY EXAMINATIONS 
 

3.6.1 Observation 
(9)

 

 

- She supports herself on both LE. 

- She walks without crutches and without overloading the right or left LE.  

- Muscles of the whole left LE have more trophy, related to the initial examination. 

- Her psychological status is very good.  

Table 34 - Observation of the final situation of the patient.  

 

3.6.2 Postural examination (observation -  palpation) 
(7)

 

Posterior view 

- Her body base is improved. Feet are on the width of the shoulder joints.  

- Physiological arches of both feet.  

- Valgosity of both ankle joints (bigger on the right one).   

- Right heel and Achilles’ tendon are not any more stress.  

- Fossa poplitea of both knee joints are on the same level.  

- Gluteal line of the right LE is lower than on the left one.  

- Gluteal muscles of the left LE have more trophy, related with the initial examination   

- Small thoraco-humeral triangles on both sides, but the distance are equal. 

- Left scapula is more abducted from the spine, than the right one, with small ER  

of the lower angle and both shoulder joints are on the same level.  

- Whole trunk and head are in a neutral position and there is no tilt to any side.  

Table 35 - Final postural examination, posterior view. 

 

Lateral view 

- Weight bearing on both feet is equal and localised on the whole sole.  

- Both knee joints are in a neutral position. 

- Small hyperlordosis of the lumbar spine.  

- Physiological kyphosis of the thoracic spine. 

- Physiological lordosis of the cervical spine.  

- Both elbows are in a semiflexed position and shoulder joints are not protracted. 

Table 36 - Final postural examination, lateral view. 
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Anterior view 

- Her body base is improved and the feet are on the width of the shoulder joints.  

- Physiological arches of both feet.  

- Valgosity of both ankle joints (bigger on the right one).   

- Postural bowlegs are observed.  

- Both patellas are on the same level.   

- Both hip joints are in a neutral position.  

- Both clavicles are on the same level.   

- Both shoulder joints are on the same level.  

- Small thoraco-humeral triangles on both sides, but they have equal distance. 

- Head is in a neutral position and there is no tilt on any side.  

- Whole trunk is in a neutral position.    

- Physiological breathing pattern (first breathing stage starts from the lower and upper 

abdominal area and then continues to the upper chest area). 

Table 37 - Final postural examination, anterior view. 

 

 3.6.3 Pelvis position (palpation) 
(9, 33)

 

 

Standing and lying (supine - prone) position  

-Posterior superior iliac spines are on the same level. 

-Posterior inferior iliac spines are on the same level. 

-Anterior superior iliac spines are on the same level. 

-Slightly anterior tilt of the pelvis and both iliac crests are on the same level. 

Table 38 - Final pelvis examination in standing and lying position. 

 

 Conclusion of observation, posture and pelvis examination 

 

 The patient does not bend her trunk in any direction and her body base is wider. Left 

Achilles’ tendon and heel are not stressed. Both knee joints are in a neutral position. The 

pelvis is in a slightly anterior tilt position but without tilting on lateral sides, rotation to any 

direction or torsion. The muscles of the left LE have less trophy than those on the right one. 

Shoulders and clavicles are on the same level. Also her left scapula is still more abducted 

than the right one. 
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3.6.4 Dynamic test 
(9)

 

 

Note: While bending the trunk, the normal distance between tips of fingers to the 

floor has to be 0cm. 

 

Pattern Results 

Flexion - There is no evidence of scoliosis in thoracic or lumbar spine. 

- Although the patient performs the test with physiological motion of the 

cervical, thoracic and lumbar spine. 

- The distance between her tips of fingers until the floor is 5cm. 

Table 39 - Results of the final dynamic test for the flexion pattern. 

 

 Conclusion of dynamic test 

 

 The patient has not scoliosis. The distance between her tips of fingers to the floor is 

not physiological but is much more improved (initial kinesiology examinations = 13cm).  

 

 

3.6.5 Two scales test 
(32)

 

 

Left side Right side 

30kg 30kg 

Table 40 - Final result of two scales test. 

 

 Conclusion of two scales test 

 

 There is equal weight bearing on both LEs, which means that the patient does not 

overload any one of her LEs. Physiological difference between the both LEs has to be till 

10% - 15% of the total body weight.    
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 3.6.6 Special tests 

3.6.6.1 Stability test 
(27)

 

 

Sinister Dexter 

Able to provide it with stability on the 

ankle joint. 

Able to provide it with stability on the 

ankle joint. 

Table 41 - The results of the final stability test in each LE. 

 

3.6.6.2 Trendelenburg test 
(7)

 

 

Sinister Dexter 

Able to provide it with stability on the 

ankle and hip joint. 

Able to provide it with stability on the 

ankle and hip joint. 

Table 42 - The results of the final Trendelenburg test in each LE. 

 

 Conclusion of special tests 

 

 The patient has very good stability on both LEs. 

 

3.6.7 Gait examination 
(29)

 

 

Posterior view 

- Torsion of the trunk and slight rotator motion of the pelvis is present while walking. 

- She does not bend her trunk to any side. 

- Light and good quality of contact with the floor.   

Table 43 - Final gait examination, posterior view. 

 

Lateral view 

- Her feet have physiological contact with the floor. First contact point is the heel, 

followed by the lateral side of the sole, then the whole sole and metatarsal heads and 

last contact point are the toes.  

- Lengths of the steps are symmetrical.  

- Full E of both knees and hip joints is present while walking.   

Table 44 - Final gait examination, lateral view. 
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Anterior view 

- Torsion of the trunk and slight rotator motion of the pelvis is present while walking. 

- She does not bend her trunk to any side.  

- There is no deviation in any direction while walking.   

- She walks with confidence. 

Table 45 - Final gait examination, anterior view. 

 

 Conclusion of gait examination 

 

 The patient walks without the crutches and with a lot of confidence. Her feet have 

physiological contact with the floor and with symmetrical length of steps. There is full E of 

both knees and hip joints. Torsion of the trunk and slight rotator motion of the pelvis are 

present while walking. 

 

3.6.8 Evaluation of basic movement patterns 
(23)

 

 

 The patient provides secondary movement patterns of the hip E and ABD.   

 

Type of pattern Sinister Dexter 

Hip extension  - Lumbar spinal extensors 

(contralateral). 

- Lumbar spinal extensors 

(homolateral). 

- Thoracolumbar spinal 

extensors (contralateral). 

- Thoracolumbar spinal 

extensors (homolateral). 

- Shoulder griddle muscle 

with m. upper trapezius. 

- Hamstrings. 

- m. gluteus maximus. 

- Lumbar spinal extensors 

(contralateral). 

- Lumbar spinal extensors 

(homolateral). 

- Thoracolumbar spinal 

extensors (contralateral). 

- Thoracolumbar spinal 

extensors (homolateral). 

- Shoulder griddle muscle with 

m. upper trapezius. 

- Hamstrings. 

- m. gluteus maximus. 

Table 46 - Final evaluation of movement patterns for the hip E.  
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Type of pattern Sinister Dexter 

Hip abduction -m. gluteus minimus and 

medius. 

-m. tensor fascia latae (prime 

mover). 

-m. quadratus lumborum 

(stabilize pelvis). 

-m. gluteus minimus and 

medius. 

-m. tensor fascia latae (prime 

mover). 

-m. quadratus lumborum 

(stabilize pelvis). 

Table 47 - Final evaluation of movement patterns for the hip ABD. 

 

 Conclusion of movement pattern evaluation 

 

 The patient still has altered movement pattern of the hip E. On the hip E there is a 

compensation mechanism from whole trunk. Despite that, the hip ABD on both LEs is 

physiological.   
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3.6.9 Anthropometric measurements examination 
(29)

 

 

LOWER EXTREMITIES - LENGTH 

Part Sinister Dexter 

Anatomical 89cm 89cm 

Functional 

a. superior anterior iliac spine – lateral malleolus 

b. umbilicus – lateral malleolus 

 

a.95cm 

b.102cm 

 

a.95cm 

b.102cm 

Thigh 47cm 47cm 

Middle leg 42cm 42cm 

Foot 22cm 22cm 

Table 48 - Final anthropometric measurement of the length of the LEs (cm). 

 

LOWER EXTREMITIES - CIRCUMFERENCES 

Part Sinister Dexter 

Thigh (15cm cranial from patella) 48cm 52cm 

Knee 

a. above patella 

b. over patella 

c. below patella 

 

a.39cm 

b.38cm 

c.34cm 

 

a.39cm 

b.39cm 

c.34cm 

Calf 35cm 37cm 

Ankle 24cm 24cm 

Foot 24cm 24cm 

Table 49 - Final anthropometric measurement of the circumferences of the LEs (cm). 

 

 Conclusion of anthropometric measurements examination 

 

 There is no difference in the length between the two LEs and of their body parts. 

The circumferences for the left thigh and calf are still different between the left and the 

right LE, because of the small trophy of the muscles. However, in comparison with the 

initial kinesiology examination, there is an improvement of these two body parts on the left 

side. Also there are no differences on the circumferences between the other body parts.   
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3.6.10 Soft tissue examination of the left LE, by Lewit 
(9)

 

 

Examined part Direction Location Result 

Skin - Caudal  

- Cranial  

- Medial 

- Lateral  

 

-Thigh  

-Knee joint area 

-Calf 

No restriction and are elastic. 

Subskin No restriction and are elastic 

Fascia No restriction and are elastic.  

Table 50 - Final examination and results of soft tissue of the LE in all direction. 

 

 Conclusion of soft tissue examination 

 

 Soft tissues of both LEs are elastic and moveable, without any restriction.  

 

3.6.11 Range of motion examination, by Kendall 
(7)

 

 

Note: Evaluation by SFTR method. 

 

KNEE JOINT 

Plane Sinister Dexter 

 Active 

Movement 

Passive 

Movement 

Active 

Movement 

Passive 

Movement 

S 0 -0-
 
130 0 -0-

 
140 0 -0-

 
130 0 -0-

 
140 

Table 51 - Final examination of the ROM, of both knee joints (
o
). 

 

 Conclusion of ROM examination 

 

 There is no limitation of ROM of the left knee joint. Physiological ROM of the F 

and E pattern for both active and passive movements is present.    
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3.6.12 Muscle tone (palpation) 
(31)

 

 

Examined muscle Sinister Dexter 

Quadratus lumborum Eutone Eutone 

Iliopsoas Eutone Eutone 

Rectus femoris Eutone Eutone 

Vastus lateralis Eutone Eutone 

Vastus medialis Eutone Eutone 

Semitendinosus 

Semimembranosus 

Eutone Eutone 

Biceps femoris Eutone Eutone 

Tensor fasciae latae Eutone Eutone 

Tibialis anterior Eutone Eutone 

Gastrocnemius Eutone Eutone 

Soleus Eutone Eutone 

Piriformis Eutone Eutone 

Table 52 - Final muscle tone examination and the result of each examined muscle. 

 

 Conclusion of muscle tone examination 

 All the muscles which were examined they have normal tone.   

 

3.6.13 Muscle length test, by Janda, for the muscles of the LEs 
(30)

 

 

Examined muscle Sinister Dexter 

Quadriceps femoris  0 0 

Adductors 0 0 

Gastrocnemius 0 0 

Soleus 0 0 

Hamstrings 0 0 

Table 53 - Final muscle length test and the grade of shortness of each examined muscle.  

 

 Conclusion of muscle length test: Optimal length of the m.quadriceps femoris, 

adductors, m.gastrocnemius, m.soleus and of the hamstrings on both LEs. 
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3.6.14 Muscle strength test, by Kendall 
(7)

 

 

LOWER EXTREMITIES GRADE 

Examined muscle Sinister Dexter 

m. gluteus maximus 5 5 

m. gluteus medius anterior f. 

m. gluteus minimus 
5 5 

m. gluteus medius posterior f. 5 5 

External rotators of hip joint 5 5 

Internal rotators of hip joint 5 5 

Hip adductors 5 5 

m. tensor fasciae latae 5 5 

m. sartorius 5 5 

m. iliopsoas 5 5 

m. quadriceps femoris 5 5 

m. biceps femoris 5 5 

m. semitendinosus 5 5 

m. semimembranosus 5 5 

m. popliteus Able to provide it Able to provide it 

m. gastrocnemius 5 5 

m. soleus 5 5 

m. tibialis posterior 5 5 

m. tibialis anterior 5 5 

m. extensor digitorum longus and brevis 4+ 5 

m. flexor digitorum longus 4 4 

m. extensor hallucis brevis 4 4 

m. extensor hallucis longus 4 4 

m. flexor hallucis longus 4 4 

Table 54 - Final muscle strength test and the grade of the strength for the muscles of the LEs. 

 

  Conclusion of muscle strength test: Most of the muscles on the left LE have more 

strength compared with initial kinesiology examinations.  
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3.7  EVALUATION OF THE EFFECT OF THE THERAPY 
 

 A female patient had a fracture of her left patella on 30
th

 of September 2011 

therefore a conservative treatment followed for three months. After she removed the 

orthoses from her knee joint, she did not have any rehabilitation program at all, till she 

came to the physiotherapy department (9
th

 of January 2012).  

 

 From my initial kinesiology examination I estimated that there were some 

limitations referring to her movements, muscles, soft tissues, posture and gait. 

 

 The effects of the therapy are positive for my patient as there is an improvement in 

all the above fields. Through the therapeutic procedures which have been chosen there is an 

equal weight bearing on both LEs, which means that the patient does not overload one LE. 

The left knee joint has full ROM. The strength of the weaker muscles and relaxation of the 

hypertonic muscles are improved and as a result it helps to the progress of the ROM. 

Shortened muscles are also stretched and there is not a stopper for her. Furthermore fascia 

around the area of the left knee and thigh is elastic and mobile.  

 

 Also an important parameter of my therapy is the fact that the patient has very good 

stability on both LEs and she does not feel any pain on her left knee joint or even on her 

lumbar spine.  

 

 All the above factors helped the patient to correct her posture and gait also through 

my instructions and commands. After some sessions the patient started to have more of a 

physiological posture and she was walking comfortably and more freely with her crutches. 

During the first week the patient was walking in four points walking in a physiological way 

and by the beginning of the second weeks she was able to walk physiologically without the 

crutches.  

 

 Despite that, an altered motion pattern of the hip ABD is still present, but on the 

other hand the hip E it is performed in a physiological way.  



119 

 

 According to the goals and the results of the therapy, the most effective procedure 

was the PIR technique which is used for the improvement of the ROM and the 

sensomotoric stimulation exercises. Improvement of both F and E of the knee injured knee 

joint was achieved. Consequently the primary target which was to restore the full ROM at 

the left knee joint was accomplished. Furthermore the patient gained a very good stability 

and coordination of her whole body due to training on the sensomotoric stimulation 

exercises. 

 

3.8  PROGNOSIS 
 

 The patient had seven sessions of rehabilitation after a patella fracture in her left 

knee joint. All the targets and instructions defined and given by me were successfully 

accomplished. According to the positive behaviour of the patient and the very good 

cooperation between me and the patient, the prognosis must surely be very good and her 

general situation will be fully improved very soon. Nevertheless the patient has to continue 

with the strengthening, stretching and sensomotoric stimulation exercises in order to 

improve even more the stability of her left knee joint as well as her overall condition.    
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4 CONCLUSION 
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4  CONCLUSION 

 

 The two weeks that I had my practice were really helpful for me. I tried to use most 

of the techniques that I have learned through my studies. I can say that the patient helped 

me a lot with her willingness to recover faster. A very encouraging thing was that day by 

day she was getting even better.   

 

 I had a great cooperation with my patient and her positive attitude made me try even 

harder to help her to get better. I believe that the task and the goals of this bachelor thesis 

are accomplished and I am satisfied with the results. Generally musculoskeletal problems 

are very common especially in sport injuries, a unit in which I want to deal with in the 

future.  

 

 Finally, my supervisor in C.L.P.A. (Centrum léčby pohybového aparátu), PhDr. 

Edwin Mahr, Ph.D. guided and helped me during this practice in a friendly, but also in a 

professional way. That was really determined by the therapy success and by the fulfillment 

of the goals of this practice. 
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