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Abstract 

 

Author: Mariam Al Sebai 

Supervisor: PhDr. Ivana Vlačilová, Ph.D 

 

 Title: Case study of physiotherapy treatment of a patient with a Total Hip Replacement  

 

Objectives: The aim of this thesis is to provide all the theoretical information about the 

hip joint from the anatomical perspective, the surgery of a total hip replacement, the 

methods of the examination used to assess the patient’s state after the surgery. And 

finally, its rehabilitation along with the applied procedures. 

 

Methods: All the methods I applied are based on the knowledge acquired during my 3-

year of studying at Charles university Faculty of Physical Education and Sport. 

 

Results: The patient's progression was satisfying; the results indicated a reduction in 

pain, increased the range of motion (ROM), increased muscle strength, relaxed the 

hypertonic muscles and improved the gait pattern. 

 

Conclusion: The therapeutic procedures that were applied were highly effective and 

showed a good results on my patient.  

 

Keywords: Hip joint, Total hip Replacement, Osteoarthtitis, Physiotherapy, 

Rehabilitation, Strength Exercises  
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Abstraktní 

 

Autor: Mariam Al Sebai 

Vedoucí: PhDr. Ivana Vlačilová, Ph.D 

 

Název: Případová studie fyzioterapeutické léčby pacienta s totální náhradou kyčle 

 

Cíle: Cílem této práce je poskytnout Vám veškeré teoretické informace o kyčelním 

kloubu z anatomického hlediska, o operaci totální náhrady kyčelního kloubu a v 

neposlední řadě o jeho rehabilitaci spolu s aplikovanými postupy. 

 

Metody: Všechny metody, které jsem aplikovala, vycházejí ze znalostí získaných 

během 3letého studia na Fakultě tělesné výchovy a sportu Univerzity Karlovy. 

 

Výsledky: Progrese pacienta byla uspokojivá; výsledky ukázaly snížení bolesti, zvýšení 

rozsahu pohybu (ROM), zvýšení svalové síly, uvolnění hypertonických svalů a zlepšení 

vzoru chůze. 

 

Závěr: Aplikované terapeutické postupy byly vysoce účinné a vykazovaly u mého 

pacienta dobré výsledky. 

 

Klíčová slova: Kyčelní kloub, Totální náhrada kyčle, Osteoartróza, Fyzioterapie, 

Rehabilitace, Silová cvičení 

 

 

 



vi 

 

List of abbreviations  

LE = Lower Extremity  

X = Not tested  

CI = Contraindication 

TFL= Tensor fascia latae muscle 

SI = Sacroiliac joint 

MTP = Metatarsophalangeal joint 

PIP = Proximal interphalangeal joint 

DIP = Distal interphalangeal joint 

CLPA = Centrum Léčby Pohybového Aparátu 

DVT = Deep Vein Thrombosis  

ADL = Activity of Daily living 

EADL = Extended Activities of Daily Living 

IADL = Instrumental Activities of Daily Living   

SIAS = Spina Iliaca Anterior Superior  

SIPS = Spina Iliaca Posterior Superior 

ABD = Abduction  

ADD = Adduction  

ER = External Rotation  

IR = Internal Rotation 

OA = Osteoarthritis 

THR – Total Hip Replacement  

THA – Total Hip Arthroplasty 

ROM = Range of Motion 

BMI = Body Mass Index  

PIR = Post Isometric Relaxation  



vii 

 

COG = Centre of Gravity 

PA = Posterior Approach  

 DLA = Direct Lateral Approach 

DAA = Direct Anterior Approach 

PNF = Proprioceptive Neuromuscular Facilitation 

LLLT = low-intensity laser Therapy 

UE = Upper Extremity 

RT = Rehabilitation Treatment  

NSAIDs = Nonsteroidal anti-inflammatory drugs 

MRI = Magnetic Resonance Imaging 

ECM = Extracellular Matrix 

L1,2,3,4,5 = Lumbar nerve  

S1,2 = Sacral nerve  

SFTR = Sagittal-Frontal-Transverse-Rotation 

CPM = Continuous passive motion 

 

 

 

 



viii 

 

Table of Contents 

1  Introduction ........................................................................................................................ 1 

2  theoretical part .................................................................................................................... 2 

2.1 Anatomy of the hip joint ................................................................................................... 2 

2.2 Biomechanics of the hip joint ............................................................................................... 8 

2.3 Osteoarthritis ....................................................................................................................... 10 

2.3.1 Epidemiology ................................................................................................................ 10 

2.3.2 Etiopathogenesis and risk factors ............................................................................... 11 

2.3.3 Classification of the osteoarthritis .............................................................................. 12 

2.3.4 Types and symptoms .................................................................................................... 13 

2.3.5 Diagnosis ....................................................................................................................... 14 

2.3.6 Treatment ..................................................................................................................... 16 

2.3.6.1 Non-pharmacological treatment .......................................................................... 16 

2.3.6.2 Pharmacological treatment .................................................................................. 17 

2.3.6.3 Surgical treatments ............................................................................................... 18 

2.4 Total Hip Replacement ....................................................................................................... 19 

2.4.2 surgical approaches ...................................................................................................... 19 

2.4.3 Complications ............................................................................................................... 20 

2.4.4 Examination and rehabilitation .................................................................................. 21 

2.4.4.1 Pre-operative examination and rehabilitation of total hip replacement .......... 21 

2.4.4.2 Post-operative examination and rehabilitation of total hip replacement ......... 22 

2.4.4.3 Occupational therapy after a total hip replacement .......................................... 24 

3 Case of study ........................................................................................................................... 26 

3.1 Methodology .................................................................................................................... 26 

3.2 Anamnesis ........................................................................................................................ 27 

3.3 Initial kinesiological examination: ..................................................................................... 30 

3.3.1 Conclusion of initial kinesiological examination: .......................................................... 40 



ix 

 

3.4 Physiotherapy plan ............................................................................................................. 41 

3.5 Therapy progress ................................................................................................................ 42 

3.5.1 Session 1   ...................................................................................................................... 42 

3.5.2 Session 2   ...................................................................................................................... 43 

3.5.3 Session 3   ...................................................................................................................... 46 

3.5.4 Session 4   ...................................................................................................................... 49 

3.5.5 Session 5   ...................................................................................................................... 51 

3.5.6 Session 6   ...................................................................................................................... 53 

3.5.7 Session 7   ...................................................................................................................... 56 

3.5.8 Session 8   ...................................................................................................................... 59 

3.6 Final kinesiological examination ........................................................................................ 62 

3.6.1 Conclusion of final kinesiological examination ............................................................. 71 

3.7 Evaluation of the therapy effect ......................................................................................... 72 

4 Discussion ................................................................................................................................ 81 

5 Conclusion............................................................................................................................... 82 

6 Bibliography .............................................................................................................................. I 

7 Attachments ....................................................................................................................... VII 

7.1 Ethical Approval .......................................................................................................... VIII 

7.2 Informed consent form .................................................................................................... X 

7.1 List of pictures ................................................................................................................. XI 

7.2 List of tables ..................................................................................................................... XI 

 

 

 

 

  



1 

 

1  Introduction  

My bachelor thesis is a case study of a patient who underwent total hip 

replacement surgery at Centrum léčby pohybového aparátu (CLPA) in Prague, from the 

8th of January 2024 to the 2nd of February 2024 and he is currently undergo of the 

rehabilitation. 

The aim of this thesis is to provide a comprehensive knowledge about the 

rehabilitation provided by a physiotherapist after a total hip replacement surgery due to 

osteoarthritis. Additionally, it includes advice from an occupational therapist regarding 

modifications at home that should be implemented, as well as recommendation for the 

ADL, making their activities easier. The thesis is divided into two main parts: 

theoretical and practical.   

The theory part provides information about the anatomy of the hip joint and its 

biomechanics, covering aspects such as kinematics and kinetic of the hip joint. It also 

contain information about osteoarthritis causes and risk factors along with its treatment 

options including pharmacological and non-pharmacological treatment. Furthermore, it 

discuss total hip replacement surgery and the possible procedures of the surgery and the 

differences in between the different types. As well as the pre-operative and post-

operative rehabilitation.  

The practical part features a case study based on the clinical work placement which I 

did. It includes a comprehensive patient history, kinesiological analysis, treatment plan, 

both short- and long-term treatment goals, and detailed documentation of therapy 

procedure. The last part includes the final kinesiological analysis to evaluate the 

effectiveness of the chosen treatment procedure.  

All the treatment procedures I applied are based on the knowledge I gained at the FTVS 

faculty and from practical lessons during my clinical practice in various hospitals, 

particularly in the rehabilitation department  
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2  theoretical part 

2.1 Anatomy of the hip joint  

The hip joint, like other joints in the body, has a specific type of a joint known as 

a ball and socket joint, formed by the femoral head and acetabulum. Pelvis consists of 

three components: the ischium, the ilium, and the pubis. These three components are 

formed together to create the cup-shaped socket known as acetabulum. It aligns with the 

four characteristics of the synovial joint: it has a joint cavity; joint surfaces are covered 

with articular cartilage; it has a synovial membrane producing synovial fluid, and it is 

surrounded by a ligamentous capsule (Byrne et al., 2010).  

The hip joint is formed by the connection between the head of the femur and the 

acetabulum. This formation connects the skeleton with the lower limbs, facilitate a 

smooth transition of the forces encountered during different movements and activities, 

so it is like a bridge allows the transfer of force from the core downward to the legs. The 

hip joint is formed by three bones which are ilium, ischium, and pubis. The cup-shaped 

acetabulum is formed by the innominate bone with contributions from the ilium 

(approximately 40% of the acetabulum), ischium (40%) and the pubis (20%). In the 

skeletally immature these three bones are separated by the triradiate cartilage (Byrne et 

al., 2010). The bones begin to fuse between 15 and 17 years of age; fusion is complete 

between 20 and 25 years of age (Moore et al., 2013). 

The labrum is a fibrocartilagenous ring surrounding the acetabulum in the hip                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

it is a rim composed of circumferential collagen fibers that surrounds the acetabulum 

and acts to deepen the hip socket and limit the extreme range of motion (Gold et al., 

2017). Inferiorly, the ends of the labrum are interconnected together by the transverse 

acetabular ligaments (see Fig.1), increasing the depth of acetabulum where the head of 

the femur is attached. The acetabulum and the acetabular labrum are separated by the 

articulate cartilage. Anteriorly, the labrum marginally attaches to the cartilage, creating 

a recess between the articular surface of the acetabulum and the labrum. The collagen 

fibers of the labrum  run  parallel  to  the  margin. The posterior region is directly 

attached  to  and  continuous  with  the  articular  cartilage. An intact labrum promotes 

more equal fluid distribution during weight bearing, resulting in less cartilage 

deformation, low- friction articulation, and less  stress  across  the  hip  joint (Hartig-

Andreasen et al., 2013). Consequently, this leads to a smoother and more comfortable 

movements during walking.  
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The femoral head is covered by a corresponding articular cartilage and it covers 

about 60 - 70%. But the central region of the femoral head is uncovered, and it is where 

the ligament teres inserted. This articulate cartilage facilitates smooth movement with 

the hip joint and effectively absorbs shock during the weight bearing activities. The 

femoral head is connected to the femoral body (femur shaft) by the femoral neck. The 

femoral neck shaft typically decreases from 150° to 125° after birth. Normally, the neck 

shaft angle is 125±5°. However, in case of any deviations occur, such as coxa valga, 

which means increasing in the angle of the femoral neck over 130°, and in case of coxa 

vara , which means decreasing  the angle of femoral neck below 120° . 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1; Hip anatomy (Acecabulum, n.d.) 

The joint capsule of the hip joint is strong. It covers the femoral head articulation 

and the acetabulum. The joint capsule has a protective role to restrain the movement of 

the femur articulating around the acetabulum and to prevent dislocation (Lunn et al., 

2016). It provides a stability by holding the bones together. And the capsular joint is 

reinforced by the existing of the ligaments which are; the iliofemoral joint, pubofemoral 

joint and ischiofemoral joint. 
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The iliofemoral joint or the Y ligament of Bigelow (Bowman et al., 2010). It is 

the strongest ligament, it is located anteriorly and it is originates from the AIIS 

(Anterior Inferior Iliac Spine) and the acetabular and inserted into the intertrochanteric 

line anteriorly (see Fig.2). It plays an important role in maintaining the static erect 

posture with the minimum muscular activity and because it taught in extension and 

relaxed in flexion thereby it avoids the pelvis from tilting posteriorly. Although a 

limitation of the extension and external rotation of the hip 

The ischiofemoral ligament, it covers the posterior aspect (Mandell et al., 2017). 

It attaches medially  from  the ischial rim and inserted into the superolateral aspect of  

the femoral neck laterally and to the greater trochanter medially (see Fig.2). The 

ischiofemoral ligament restrict internal rotation in hip joint (Ito et al., 2009), as well as 

limiting the hip adduction with flexion. 

The pubofemoral ligament is located on the anterior aspect of the hip joint, this 

ligament extends from the anterior portion of the pubic ramus to the anterior surface of 

the intertrochanteric fossa often blending with the inferior fibers of the iliofemoral 

ligament (Gold et al., 2017) (see Fig.2). The pubofemoral ligament prevent the 

excessive hip abduction and external rotation during the hip extension. 

 

 

 

 

 

 Figure 2; “The Hip Joint.” TeachMeAnatomy, teachmeanatomy.info/lower-limb/joints/hip-joint/. 

 

The hip joint is receiving the nerve supply from a different source, and each 

muscle group is innervated by a different nerve supply. And the hip joint nerves emerge 

from the lumbosacral plexus (L2-S1).  

The main nerves supplying the hip region includes the femoral nerve, sciatic 

nerve, and the obturator nerve (see Fig.3). The anterior aspect of the hip is innervated 

by the femoral nerve and obturator nerve. The femoral nerve responsible for the sensory 

innervation of the anterior and anterolateral region of the hip joint capsule (Birnbaum et 

al., 1998). The anteromedial aspect innervates by the obturator nerve. The posterior 
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aspect of the hip joint in innervated by the superior gluteal nerve, sciatic nerve, and the 

nerve to quadratus femoris. The sciatic nerve mainly supplying the posterosuperior 

region, the nerve to the inferior gemellus and quadratus femoris the posteromedial 

region, the obturator nerve the anteromedial region, and the femoral nerve the antero-

lateral region (HÉbert‐Blouin et al., 2014). Also, the gluteus medius and minimus are 

innervated by the superior gluteal nerve while it is running in to a posterior and anterior 

direction between of them.   

 

 

 

 

 

 

 

 

 

 

 

Figure 3; Lumbosacral plexus MRI protocols and planning: Indications for MRI lumbosacral plexus scan. 

mrimaster. (2023, October 5). https://mrimaster.com/plan-l-plexus/  

 

 

 

The hip joint muscles are grouped according to their location- origin and 

insertion as well as functions, and the main functions of the hip muscles are to initiate 

the movement and to stabilize the pelvis. There are 22 muscles in this group, including 

the gluteal muscles, adductor muscles, iliopsoas muscles, quadriceps muscle and the 

hamstrings. 
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Table No: 1- Muscles of the hip joint 

Action Muscle Origin Insertion Innervation 

F
le

x
io

n
 

Iliopsoas (iliacus, 

psaos major and psoas 

minor ) 

T12-L5 transverse 

processes, iliac crest, 

and sacrum 

Lesser trochanter of 

femur  

Femoral nerve  

Rectus femoris AIIS, anterosuperior 

acetabulum 

Superior patella Femoral nerve (L2- 

L4) 

Sartorius  ASIS Anteromedial tibial  Femoral nerve (L2) 

Tensor fascia latae   ASIS and iliac crest Iliotibial tract Superior gluteal 

nerve (L4, L5) 

E
x
te

n
si

o
n
 

Gluteus maximus Outer cortex ofilium, 

posterior sacrum and 

coccyx 

Posterior iliotibial tract 

and gluteal tuberosity 

Inferior gluteal nerve 

(L5, S1, S2) 

Biceps femoris Ischial tuberosity Fibular head and 

posterolateral tibial 

plateau 

Tibial branch of 

sciatic nerve (L5, S1, 

S2) 

Semitendinosus  Ischial tuberosity Anteromedial tibial 

plateau 

Tibial branch of 

sciatic nerve (L5, S1) 

Semimembranosus Ischial tuberosity Posteromedial tibial 

plateau 

Tibial branch of 

sciatic nerve (L5, S1, 

S2)  

A
b
d
u
ct

io
n
 

Gluteus medius Anterior gluteal line Lateral surface of 

greater trochanter 

Superior gluteal 

nerve (L4, L5, S1) 

Gluteus minimus  Outer cortex of ilium Anterior surface of 

greater trochanter 

Superior gluteal 

nerve (L5, S1) 

Tensor fascia latae ASIS and iliac crest Iliotibial tract Superior gluteal 

nerve (L4, L5) 

A
d
d
u
ct

o
rs

 

Adductor longus Body of pubis Middle third of linea 

aspera 

Obturator nerve (L2- 

L4) 

Adductor magnus  Inferior pubic ramus, 

ischial tuberosity 

Gluteal tuberosity and 

adductor tubercle of 

medial femur 

Obturator nerve (L2, 

L3) and sciatic nerve 

(L2-L4) 

Adductor brevis Inferior ramus and 

body of pubisInferior 

ramus and body of 

pubis 

Proximal linea aspera 

and pectineal line 

Obturator nerve (L2- 

L4) 
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Action Muscle Origin Insertion Innervation 
In

te
rn

al
 r

o
ta

ti
o

n
 

Gluteus medius  Anterior gluteal line Lateral surface of 

greater trochanter 

Superior gluteal 

nerve (L4, L5, S1) 

Gluteus minimus  Outer cortex of ilium Anterior surface of 

greater trochanter 

Superior gluteal 

nerve (L5, S1) 

Tensor fascia latae ASIS and iliac crest Iliotibial tract Superior gluteal 

nerve (L4, L5) 

E
x

te
rn

al
 r

o
ta

ti
o
n
 

Obturator internus Inner surface of 

obturator membrane 

Medial  greater 

trochanter  

Nerve to obturator 

internus (L5, S1) 

Obturator externus Outer surface of 

obturator membrane, 

pubic ramus, and 

ischium  

Trochanteric fossa Obturator nerve (L3, 

L4) 

Superior gemellus Ischial spine trochanter  Posterior greater Nerve to obturator 

internus (L5, S1) 

Inferior gemellus  Ischial tuberosity  Posterior greater 

trochanter 

Nerve to quadratus 

femoris 

Piriformis  Anterior surface of the 

sacrum and 

sacrotuberous ligament  

Posterosuperior greater 

trochanter 

Ventral rami of S1 

and S2 

Quadratus femoris  Lateral border of 

ischial tuberosity  

Quadrate tubercle Nerve to quadratus 

femoris 

Legend: L1,2,3,4,5 = Lumbar nerve  

S1,2 = Sacral nerve  

SIAS = Spina Iliaca Anterior Superior  

SIPS = Spina Iliaca Posterior Superior 
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2.2 Biomechanics of the hip joint   

The hip joint has an important biomechanical link of the upper and lower body 

part.  As the primary link between the trunk and the lower limb, the hip joint plays an 

important role in the generation and transmission of forces during routine activities of 

daily living and athletic activities alike (Polkowski et al., 2010). Biomechanical analysis 

often involves the measurement of kinematics and kinetics (Malloy et al., 2022). 

Kinematic of the hip joint describes the coordination and movement of the hip joint in 

different axes (sagittal, vertical and the transverse axis), while kinetic explains the force 

according to the joint stability, gait, and other changes which can occur. 

According to the kinematic of the hip joint, the hip joint is the proximal joint of 

the lower extremity, located deeply with the acetabulum. This deep placement allows 

different movements which gives the ability to accomplish multiaxial movements goes 

around the head of the femur in three different axes: sagittal, vertical, and transverse. 

The range of motion required in the hip during everyday tasks, such as rising from a 

chair, lifting weight from a squatting position, walking, stair climbing, mounting a 

bicycle, and sitting cross-legged (Bowman et al., 2010). 

A sagittal axis, located in an anteroposterior plane passing through the centre of 

the joint and controlling the movement of abduction-adduction (Kapandji, 2011). 

Abduction refers to the movement of the limb away from the body laterally. The typical 

range of motion for abduction is 0-45°. Conversely, adduction is moving the extremity 

back to the starting position with a typical range 0-30°.  

 A transverse axis, lying on the coronal plane for movements of flexion-

extension (Kapandji, 2011). Flexion movement is moving the thigh towards the trunk. 

Normally, the range of active flexion is 0-135° and passively could reach 145°. The 

range of flexion can vary based on the knee joint position. During flexion of the hip 

joint while the knee extended, the range will reach 90°, while during flexion while the 

knee extended, the range will reach 120°. Extension of the hip joint is moving the leg 

posteriorly, and it is restricted by the iliofemoral ligaments tension. The range of hip 

extension is 0-20° actively, and in case of passive extension could reach 30°. 

A vertical axis, it controls the movements of lateral rotation and medial rotation 

of the lower limb as a complex. The range of the lateral and medial rotation of the hip 

depends on the anteversion of the femoral head (Kapandji, 2011). Lateral rotation is 
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moving the limb with the toes are facing outward. The range of the lateral rotation is 0-

60°. In medial rotation, the toes are facing inward, the range of the medial rotation is 0-

40°. 

The human body is a well-engineered structure where the bone and soft tissue 

interact in both static and dynamic situations to maintain balance and generate 

movement (Lunn et al., 2016). 

According to the kinetic of the hip joint, the joint reactive force is the 

compressive force experienced at the femoroacetabular articulation, and it is the result 

of the need to balance the moment arms of the body weight with the pull of the hip 

abductors at the greater trochanter to maintain a level pelvis (Bowman et al., 2010). The 

primary factors which influence the joint reactive force includes: the muscular force 

produced for stabilizing the pelvis during the static standing and gait, with a small body 

wight impact. Moreover, the hip contact force, build up of two main stages. Firstly, the 

ground force which is pushing back against the body weight, and secondly, our muscles 

which are creating an internal forces during contraction. 

During the static standing position, the body weight supported equally in both 

legs therefore centre of gravity is placed in between of the two hips in the mid-line of 

the trunk, just in front of sacrum. This point is situated a little ventrally to the midpoint 

of the femoral head (Rydell, 1973). The dorsal groped muscle of the hip works to hold 

the body and prevent it from falling forward. As a result, each femoral head supports 

one-half of the body weight. So the pelvis is stable and there is no muscle reaction force 

to add (Galmiche et al., 2020). Which means the abductor muscles are not required due 

to the force which acting equally in both hip, ½ of the body weight on each hip.  

During a single leg stance, it was found that the force is acting about 2-4 times 

the body weight. So there are two forces which are acting on the hip, the first one is 

pushing down from the body weight and at the same time the second one which is 

coming from the hip abductor muscles are pulling inward and upward. The centre of 

gravity moves distally and away from the supporting leg since the non-supporting leg is 

now calculated as part of the body mass acting upon the weight-bearing hip .This 

downward force exerts a turning motion around the centre of the femoral head – the 

moment is created by the body weight, and its moment arm, a (distance from femur to 

the centre of gravity) (Byrne et al., 2010). The group of muscles which are resisting this 
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movement includes the abductor muscles which includes the upper fibre of the gluteus 

maximus, tensor fascia latea, gluteus medius and minimus, piriformis and obturator 

internus muscle. The abductor muscle force is creating a moment around the femoral 

head, the moment arm has a shorter distance than the lever arm of the body weight, this 

is why the abductor muscle should generate a greater force compared to the body 

weight to keep the pelvis stable. 

 

2.3 Osteoarthritis 

Osteoarthritis is also known as Coxarthrosis. Osteoarthritis (OA) of the knee and 

hip is among the most frequent and debilitating arthritic conditions (Adatia et al., 2012). 

Hip osteoarthritis is a chronic disease affecting the joint and surrounding musculature 

resulting in structural and functional failure of the joint and causing pain, disability, and 

reduced quality of life (Bennell, 2013).   

2.3.1 Epidemiology  

Osteoarthritis is the most common joint disorder in the world. In Western 

populations it is one of the most frequent causes of pain, loss of function and disability 

in adults (Arden et al., 2006). Research suggests that hip OA is epidemiologically 

distinguishable from OA affecting other joints.11 For example, only a small percentage 

of patients who underwent total hip arthroplasty (THA) to address primary hip OA 

required a total knee arthroplasty (3%-7%) and vice versa.12 In a prominent US-based 

population study,13 prevalence of symptomatic hip OA was reported at 9.2% among 

adults age 45 years and older, with 27% showing radiologic signs of disease; prevalence 

was slightly higher among women. A systematic review of radiographic hip OA 

prevalence demonstrated an increase in mean prevalence with advancing age for both 

men and women.10 Men have a higher prevalence of hip OA before age 50, whereas 

women have a higher prevalence thereafter (Lespasio et al., 2018). 
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2.3.2 Etiopathogenesis and risk factors 

Osteoarthritis defined as the most common chronic musculoskeletal disorder. 

OA is a disorder of diarthrodial (synovial) joints, characterized by degeneration and loss 

of articular cartilage in association with changes in the underlying subchondral bone 

and synovium (Adatia et al., 2012). 

The articular cartilage consists of a special cell called chondrocytes, which 

maintain the extracellular matrix (ECM) which is made of water, collagen, 

proteoglycans, and a small component of calcium salt. Chondrocytes are responsible for 

the development, maintenance, and repair of the ECM. The primary functions of 

articular cartilage are to lubricate the surface of synovial joints allowing for painless, 

low-friction movement of the opposing joint surfaces and to facilitate the distribution of 

loads, thereby minimizing stress on the underlying subchondral bone (Kapoor, 2015) 

Articular cartilage can be damaged by normal wear and tear or pathological 

processes such as abnormal mechanical loading or injury. During the early stages of 

OA, the cartilage surface is still intact. The molecular composition and organization of 

the extracellular matrix is altered first (Terjesen et al., 2012). In normal joints, 

chondrocytes have a low and limited capabilities to regenerative the healthy joint and 

maintain the low metabolic rate. In case of an injuries these chondrocytes start to 

increase the cell division which known as proliferative response and increasing the 

matrix production. Trying to initiate repair.   

Changes in the composition and structure of the articular cartilage further 

stimulate chondrocytes to produce more catabolic factors involved in cartilage 

degradation. As proteoglycans and then the collagen network breakdown cartilage 

integrity is disrupted (Xia et al., 2014). 

Risk factors associated with hip OA can be divided into local risk factors that act 

on the joint level and more general risk factors (Lespasio et al., 2018). The local risk 

factors include joint dysplasia which include development of disorders leads to a 

structural joint abnormality such as acetabular dysplasia and trauma such as fractures. 

On the other hand, general factors include age, sex, obesity, occupation, and genetics 

factors. According to a different studies showed that, genetics factor is really important 

to take it in concern because it increase the evidence of osteoarthritis. 
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2.3.3 Classification of the osteoarthritis  

The classification of the hip osteoarthritis was done by Kellgren and Lawrence 

(1957) and Croft et al. (1990). Both classifications are based on the radiographic 

features of osteophytes on the joint margins, cystic areas, sclerosis of subchondral bone, 

narrowing of the joint space, and altered shape of the femoral head (Terjesen et al., 

2012). 

According to Kellgren (1963), he classified the hip osteoarthritis into 4 grades, 

from 0 to 4, where 0 means normal-no signs of osteoarthritis and 4 means sever joint 

narrowing. 

Grade 0: normal – no visible sign joint space narrowing 

Grade 1: Doubtful osteoarthritis- narrowing of the joint space and possible osteophytes. 

Grade 2: Mild osteoarthritis- definite osteophytes, possible joint space narrowing and 

slight sclerosis.  

Grade 3: Moderate osteoarthritis- large osteophytes, marked joint space narrowing, 

slight osteophytes, sclerosis, and cyst formation. 

Grade 4: Severe osteoarthritis- total loss of the joint space, severe sclerosis 

According to Croft et al. (1990) classification, he classified the osteoarthritis into 5 

grades.   

Grade 0: normal – no visible sign of osteophytosis 

Grade 1: presence of osteophytosis only  

Grade 2: presence of narrowing of the joint space only   

Grade 3: presence of two of osteophytosis, joint space narrowing, subchondral sclerosis, 

and cyst formation 

Grade 4: presence of three features as above 

Grade 5: presence of the femoral head deformity. 
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2.3.4 Types and symptoms  

Osteoarthritis is categorized as two types, primary and secondary. Primary 

Osteoarthritis cause is unknown, but it is usually affecting multiple joints in elderly 

people. In contrast, the secondary osteoarthritis results from a known cause such as a 

previous injury, fracture, metabolic disorders, and others.   

The biggest problem that the patents are facing it in the osteoarthritis is pain. Hip 

joint pain of osteoarthritis is classically felt in the groin with referred pain to the knee, 

but some patients may also feel pain in the buttock or over the greater trochanter and 

can exclusively feel pain in these areas (Kean et al., 2004). The pain develops slowly 

and increasing over time or could start suddenly. Usually, stiffness is associated with 

the pain, but stiffness is lasting for a few minutes up to 30 minutes only. In the morning, 

the pain and stiffness will be felt more or after sitting. Moreover, due to the 

osteoarthritis there will be decrease in the range of motion of the hip, which will affect 

the activities of daily living such as walking. “Locking” or “sticking” of the joint and a 

grinding noise (crepitus) during movement caused by loose cartilage fragments and 

other tissues interfering with smooth hip motion (Lespasio et al., 2018). 
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2.3.5 Diagnosis 

• Anamnesis 

Taking the patient’s anamnesis is an important step in understanding the patient’s 

condition. Patients with osteoarthritis have a pain, often worse in the morning, as well 

as stiffness and swelling. Advanced OA can also cause pain at rest and nighttime pain 

severe enough to wake the patient while sleeping. Pain is usually described as deep, 

aching, and poorly localized (Dzaja et al., 2015). 

• Physical examination 

A general screening musculoskeletal exam should be performed to assess for 

other potential pathologies. Moving on to the affected extremity, a detailed and 

thorough neurovascular examination should be completed and documented. Gait 

analysis should be done because the patient’s gait will change due to the pain and it can 

be antalgic gait, related to the muscle weakness and leg length differences. The range of 

motion should be assessed actively and passively, because there will be a movement 

limitation due to the pain. 

• Imagining  

Despite the development of newer imaging techniques, the radiograph remains 

the most accessible tool in the evaluation of the OA joint (Braun et al., 2012). 

Radiograph is used to assess the development of osteophytes, subchondral sclerosis, or 

subchondral cysts in early stages of osteoarthritis. As the disease progresses, 

radiographs are used to evaluate osteophyte formation and joint space narrowing using 

grading schemes such as those established by Kellgren and Lawrence (1957) and Croft 

et al. (1990), as mentioned earlier in the previous section on ‘The classification of the 

hip osteoarthritis’. Throughout radiographic examination, we evaluate structures such as 

the anterior and posterior wall, ilioischial and iliopectineal lines, sourcil, teardrop, and 

Shenton’s line ( see fig. 4). 

Magnetic resonance imaging (MRI)- is another way which is used to assess 

osteoarthritis. Magnetic resonance imaging more useful than radiographs in detecting 

early structural changes such as focal cartilage defects and bone marrow lesions in the 

subchondral bone (Bennell, 2013). It can also reflect some of the pathological changes 
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that CT cannot, such as edema of the soft tissue and bone marrow cavity, bone 

contusion, muscle tear, and so on (Yao et al., 2020). 

CT arthrography; provides a detailed images of the hip joint and the surrounding 

structures of the hip. One of the main advantages of CT is accurate imaging of the 

subchondral bone and osteophytes. Another advantage of hip CT is that it allows 

quantification of morphological abnormalities such as femoroacetabular impingement in 

3 dimensions (Li et al., 2016). 

 

 

 

 

 

 

 

 

 

 

Figure  4; Radiographic landmarks on the anteroposterior radiograph of the pelvis in a 78 year old patient 

with osteoarthritis of the right hip (Courtney, 2014). 
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2.3.6 Treatment  

The primary goals of treatment are improved function and quality of life. 

Treatment should be tailored to the needs of the individual patient. Patient education, 

rehabilitation, exercise, modification of activities of daily living, pharmacotherapy, 

alternative medicine, and surgery are all treatment modalities that should be considered 

(Lespasio et al., 2018). 

 2.3.6.1 Non-pharmacological treatment  

Self-management programs typically include coping with behavioural change, 

educational information, and self-management techniques. Topics should cover 

knowledge and understanding of osteoarthritis; the consequences of osteoarthritis on 

function, activities, and participation; the pain experience; the role of psychological 

factors; ways to deal with complaints caused by osteoarthritis; the importance of an 

active and healthy lifestyle including exercise, weight loss and sleep; joint protection 

strategies; communicating with health providers; and stress management and relaxation. 

- Education; Patient education is a core component of hip osteoarthritis treatment 

as it is an indispensable element in promoting adequate self-management (Bennell et al., 

2013). A self-management program for osteoarthritis emphasizes understanding the 

consequences of osteoarthritis on the individual’s daily activities, the pain and how to 

deal with it, and awareness of associated risk factors. Additionally, knowing about the 

consequences of the risk factors such as body weight, there will be additional load on 

the lower extremity during the daily activity, which will affect the joint structure and 

increasing the risks of developing hip osteoarthritis. 

- Exercises; Exercise is an integral component of conservative 

nonpharmacological management of osteoarthritis and is advised by clinical guidelines 

for all patients, irrespective of disease severity, age, co-morbidity, pain severity, or 

disability (Bennell et al., 2013). Strengthening exercises targeting the hip joint muscles 

and surrounding areas are crucial as they can significantly impact the range of motion 

(ROM). Certain exercises and activities, like golf and jogging, should be avoided due to 

their twisting movements, which can exacerbate hip discomfort. Instead, it is advisable 

to replace them with activities such as yoga and aquatic exercises, which exert less 

stress on the hip joint. Aquatic exercise has been recommended as an exercise option for 

people with hip osteoarthritis by the American College of Rheumatology with the 



17 

 

choice of land- or water based exercise dependent on patient preference and ability to 

perform the exercises (Hochberg., et al 2012)  

- Physical therapy; is highly effective in managing early-stage hip osteoarthritis. 

By using various modalities, and integrating different therapeutic approaches such as 

heat, ice, electrical stimulation, alongside with the exercises, the effect of the therapy is 

enhanced and promoting progression towards optimal outcomes. The goals of the 

therapy are wide and focusing in decreasing the pain and/or trying to maintain the 

current state, strengthening the hip muscles and the muscles around and increase or 

maintain the ROM.  

- Temperature Extremes; Hot and cold treatments sometimes are effective pain 

relief modalities. Heat treatments enhance circulation and soothe stiff joints and tired 

muscles. Cold treatments slow circulation, reduce swelling, and alleviate acute pain. A 

patient may need to experiment and/or alternate use of heat and cold therapies to 

determine which is most effective (Hinton., et al 2002). 

- Manual therapy; manual therapy is effective in patients with hip osteoarthritis. 

The manual therapy comprised traction and high velocity thrust traction manipulation of 

the hip joint as well as muscle stretches of iliopsoas, quadriceps, tensor fascia latae, 

gracilis, sartorius, and the hip adductors. The exercise program aimed to improve hip 

range of motion, muscle length, muscle strength, and walking endurance (Bennell, 

2013) 

 

2.3.6.2 Pharmacological treatment  

-Acetaminophen: is recommended as a first-line medication for OA. However, 

the role of acetaminophen for short-term relief of hip OA pain (Becker, 2009). 

-Nonsteroidal anti-inflammatory drugs (NSAIDs): considered as an adjunct 

therapy for pain in addition to core treatments. NSAIDs should be used with caution to 

avoid potential complications such as gastrointestinal tract bleeding and adverse 

cardiovascular events associated with long-term use (Becker, 2009).  

-Intra-Articular Injections: Corticosteroids; hyaluronic acids; and, relatively 

recently, platelet-rich plasma injections, are the most common modalities to treat pain 

associated with hip OA. Corticosteroids offer short-term pain relief, and guidelines 
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recommend their use as an adjuvant to other nonsurgical treatment modalities (Becker, 

2009). 

2.3.6.3 Surgical treatments 

- Hip arthroscopy: Arthroscopy can be used as a less invasive surgical procedure 

to treat various intraarticular hip disorders. This procedure has had an expanding role as 

of late in the treatment of periarthritis and early arthritic hip disease. Indications for hip 

arthroscopy currently include symptomatic labral tears, early articular cartilage disease 

(chondral fl aps, chondromalacia), symptomatic hip impingement, synovitis, loose 

bodies, ligamentum teres ruptures, and diagnostic evaluation of the hip. 

Contraindications to hip arthroscopy include advanced degenerative joint disease, 

disease states that limit arthroscopic access to the joint (morbid obesity, protrusion, joint 

ankylosis, heterotopic bone) (Dzaja., et al 2015). 

- Total hip Arthroplasty (THA): THA is today’s surgical modality for patients 

with intractable pain, for those who have failed nonsurgical treatment, and for those 

with severe functional impairment. Primary care providers should advise symptomatic 

patients who fail nonsurgical treatment to avoid waiting unnecessarily to undergo THA 

because evidence demonstrates that prolonged delays correlate with worse clinical 

outcomes after THA. Progressive pain, disability, and functional impairment can cause 

further unnecessary damage to tissues and joints that affect the biomechanical 

environment in other joints. Interference with usual activities of daily living can be 

unnecessarily affected; this can be especially problematic for younger patients who 

work and are more socially and physically active. 
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2.4 Total Hip Replacement  

Total hip replacement is one of the most successful and cost-effective 

interventions in medicine. It offers reliable relief of pain and considerable improvement 

in function in patients suffering with osteoarthritis or inflammatory arthritis of the hip 

(Crawford., et al 1997). 

Regarding hip replacement surgery, there are some indication and 

contraindication of the total hip replacement. Total hip replacement surgery is typically 

recommended for individuals suffering from severe hip joint pain, often described as a 

dull ache, exacerbated by physical activity, leading to functional limitation. Patients 

commonly experiencing stiffness, walking, and climbing stairs difficulties, due to the 

capsular contractions and joint deformity, resulting in decreased range of motion in the 

hip. Additionally, radiographic changes often reflect the severity of the patient’s 

disability. These symptoms indicate the necessity for undergoing total hip replacement 

surgery. 

There are some certain contraindications which make the procedure risky or 

unstable for some patients. CI includes active infections, poor vascular supply, poor soft 

tissue cover and neuropathic disease of the hip. Though obesity and in particular morbid 

obesity are considered relative contraindications to hip replacement (Crawford., et al 

1997). 

 

2.4.2 surgical approaches  

There are three common surgical approaches used for total hip replacement, 

includes posterior approach PA , direct lateral approach DLA and the direct anterior 

approach DAA. 

Posterior approach-The posterior part of the hip is covered by two layers of 

muscles; the gluteus maximus and the external rotators (including the piriformis, 

obturator internus, superior and inferior gemellus, and quadratus femoris) (Malloy., et al 

2022). The posterior approach is the most common approach used for THR. The patient 

is in lateral decubitus position. The skin incision begins 5 cm distal to the greater 

trochanter, centred on the femoral diaphysis. The incision continues proximal to the 

greater trochanter. At that point, it curves toward the posterior superior iliac spine for 6 
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cm. The surgeon then incises the fascia latae overlying the gluteus maximus and bluntly 

splits the muscle down to the short external rotators. Following the reconstruction, the 

short external rotators and posterior capsule are repaired through trans osseous bone 

tunnels in the proximal femur or a direct repair to soft tissue (Crawford., et al 1997). 

Direct lateral approach- The lateral hip region can be divided into the upper and 

the lower part by the greater trochanter. The gluteus medius and minimus connect the 

upper lateral portion of the greater trochanter and pelvis. Vastus lateralis connects the 

lower portion and distal femur (Malloy., et al 2022). The direct lateral approach can be 

done in lateral decubitus position, same as in posterior approach, or in supine position. 

A longitudinal incision is made extending 3–5 cm proximal and about 5–8 cm distal to 

the tip of the greater trochanter. The fascia is split at the interval between the TFL and 

gluteus maximus in line with the skin incision. It has the benefit of providing an 

extensible exposure to the femur as required. A very low dislocation rate has also been 

reported in clinical follow-up (Petis., et al 2015). 

Direct anterior approach (DAA)- is done with the patient positioned supine on a 

specialized traction table. An arm board placed distally on the contralateral side of the 

table is helpful when abducting the contralateral leg and adducting the operative leg 

during femoral exposure (Petis., et al 2015). The longitudinal incision begins 

approximately 3 cm lateral and 3 cm distal to ASIS. The incision then continues distally 

toward the patient’s fibular head for approximately 6–8 cm to keep it in line with the 

belly of TFL (Petis., et al 2015). 

 

2.4.3 Complications 

Total hip replacement generally has excellent results. But there are potential 

complications post-surgery. Dislocation, which could happen in the first few months 

after the surgery. One of the benefits of the direct anterior and direct lateral surgery 

approaches is lower dislocation compared to the posterior approach. Abductor 

insufficiency is a typical complication following the direct lateral approach, where it 

causes weakness of the abductor muscle, a Trendelenburg gait or sign, and inefficient 

gait mechanics. Also fracture, can be a devastating complication resulting in increased 

duration of surgery, difficult postoperative mobilization (Petis., et al 2015). Nerve 
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injury, the prevalence of a nerve injury is about 1%, which can occur due to a direct 

trauma and compression due to hematoma.  

2.4.4 Examination and rehabilitation  

Rehabilitation treatment (RT), represented by occupational therapist and 

physiotherapist, is of great importance in patients with hip OA because it contributes 

both to increasing the level of functionality and independence and to improving the 

quality of life of the patients (Radu., et al 2022). 

The rehabilitation for patients undergoing total hip replacement will be divided 

into two stages, the pre-operative and post-operative stage. The surgical procedure 

success strongly related to the physiotherapy procedures.  

 

2.4.4.1 Pre-operative examination and rehabilitation of total hip replacement 

A detailed examination is important to be done for the patient who are going to 

have a total hip replacement. The preoperative session generally includes an assessment 

of the patient's strength (including upper-extremity [UE] potential), ROM, neurologic 

status, vital signs, endurance, functional level, and safety awareness. Any existing 

edema, contractures, and leg length discrepancies should be noted at this time, as well 

as knowledge of the patient's scar healing ability (Maxey., et al 2013). 

Regarding to the occupational therapist, If the assessment takes place in the 

patient's home, check the stairways, hallways, sidewalks, and elevators (or lack of) and 

recommend the necessary safety adaptations (e.g., moving furniture and electrical 

cords). Evaluate the need for durable medical equipment such as a shower chair, walker, 

or bedside commode (Maxey., et al 2013). 

The  pre-operative phase focuses on the following: Treatment of the affected 

joint - the goal is to correct muscle balance in the area of the affected segment and 

decrease contractures, gait training with decreased weightbearing on the affected lower 

extremity while using forearm crutches or axillary crutches, assistance with grasping, 

self-care training by the uninvolved extremity, modification of a breathing pattern, 

improvement in overall fitness and patient education- patient should be educated about 

the early post-operative period, the need for early verticalization and an active 

rehabilitation approach (Kolar, 2014). 
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Additionally, informing the patient of the contraindications following the total 

hip replacement. In case of the patient had a total hip replacement with a posterolateral 

approach, the contraindications are flexion of the hip joint over 90 degrees, adduction 

passing the body’s midline, and hip IR. After an anterolateral THR, the patient should 

avoid the hip ER (Maxey., et al 2013). 

2.4.4.2 Post-operative examination and rehabilitation of total hip replacement 

Post-operative rehabilitation is an essential part in enabling individuals to regain 

independence in their daily activities and return to work effectively. Specific physical 

therapy is based on the general principles of rehabilitation for joint surgery, the type of 

surgical procedure, type of endoprosthesis used and the physician's recommendations 

while taking into consideration each individual's specific factors (fit- ness level, age, 

other diseases such as osteoporosis, rheumatic diseases, etc.) (Kolar, 2014). 

As pre-operative assessment is necessary before undergoing surgery, post-

operative assessment is equally crucial after the procedure has been done. The 

assessment includes the following components: Localized observation (swelling, 

redness, atrophy and asymmetry of musculature, joint misalignment, etc.). Assessment 

of pain (intensity, location, etc.). Palpation (tenderness, increased warmth, muscle tone, 

etc.). Anthropometric measurement of lengths and circumferences of both legs. 

Assessment of sensation in dermatomes. Examination of ROM using a goniometer. 

Muscle strength testing on both legs around the hips and other distal joints. Muscle 

length testing (hamstrings, hip adductors, etc.). Gait and dynamic posture. Assessment 

of ADL, self-care, and independence of the patient (dressing up, bed mobility, hygiene, 

etc.) (Kolar, 2014). 

The goals of the PT program in hip OA are to reduce pain, increase stability, 

restore muscular strength, and improve walking coordination and balance and DVT 

prevention (Radu., et al 2022). The primary goal after the surgery is the prevention of 

deep vein thrombosis (DVT). Elastic compression stockings are worn to prevent the 

DVT. Additionally, prevention exercises such as ankle pumps exercise, involves a 

repetitive dorsal and plantar flexion movements are taught to the patient to prevent of 

DVT.  

Repositioning of the patient every 2 hours (with the abductor pillow in place), 

and transfer training begins by assisting the patient to change from sitting position to 
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sitting, and from sitting to standing position. As the patient maintains standing, training 

walking using the crutches begins without complete loading on the operated leg. 

To increase range of motion (ROM), a study by Liao et al. (2019) demonstrated 

that continuous passive motion (CPM) is an effective method. Due to the strong 

correlation between ROM and fascia tightness, fascia release techniques will also be 

applied. Since fascia restriction can limit muscle and joint movement, myofascial 

release is one such technique, and appears useful in physical therapy for alleviating 

muscle stiffness, reducing pain, and improving range of motion (Kuruma et al., 2013). 

Oedema is a common symptom following the total hip replacement surgery, 

which will cause limitation in the overall mobility. However, lymphatic kinesiological 

taping early in the post-operative phase significantly reduces oedema (Sobiech et al., 

2022). 

Aquatic therapies- hydrotherapy has been characterized as a central treatment 

methodology. In 1911 are beneficial in the management of patients with 

musculoskeletal problems, neurologic problems, cardiopulmonary pathology, and other 

conditions. Aquatic exercise has been successfully used to improve balance and 

coordination in older individuals, who face an increased risk of falling (Becker et al., 

2009). 

Related to the physical therapy modalities, low-intensity laser radiation is 

characterized by its ability to induce a non-thermic process (biostimulation), and it is 

monochromatic, coherent, and polarized. The intervention with LLLT appears to have a 

positive effect on the macroscopic appearance of the scars, and on old scars thickness, 

in the studied sample (Freitas et al., 2013). 

Proprioceptive Neuromuscular Facilitation (PNF); PNF was used in conjunction 

with gait rehabilitation training to restore altered movement patterns throughout the 

patient's everyday activities. This technique not only addressed structural deficiencies 

but also produced effects related to motor learning. PNF patterns were deliberately used 

to mimic and reproduce functional tasks that are frequently seen in sports and daily life. 

In this specific example, the customized PNF-based therapy that included important 

motor learning components turned out to be a useful and successful strategy (Gabada et 

al., 2024). 
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2.4.4.3 Occupational therapy after a total hip replacement  

Occupational therapy is designed differently for each patient according to their 

needs and the goal which they want to achieve. But the global goal is to give the ability 

to the patient to do the ADL independently as much as possible by training the new 

possibilities and instrumental activities which can be used (Smith et al., 2016). 

Occupational therapy interventions may vary and are patient-centred, in this 

context their general aim is to: empower people and reduce anxiety through education, 

provide advice postoperatively, maximise independence through training in extended 

activity of daily living (EADL) and instrumental activities of daily living (IADL) skills 

with a graded approach dependent on peoples' capabilities during their recovery, and 

enhance participation with increased functional capability through advice, training and 

preparation for hospital discharge (Smith et al., 2016). 

 Following THR, people have usually been provided with equipment, such as 

raised toilet seats and chairs, and educated to avoid activities that could cause the hip 

joint to be in a position of bending, twisting or where people cross their legs. These 

interventions aim to reduce the chances of dislocating the new hip, which is a painful 

and disabling event. This advice and equipment provision is often led by occupational 

therapists after a THR. We wanted to find out whether these types of treatments 

improve a person's recovery following a THR (Smith et al., 2016). 

A variety of interventions may be used to reduce the risk of prosthesis 

dislocation. These can include education on which specific movements should be 

avoided to reduce the risk of prosthesis dislocation, and the provision of equipment such 

as raised toilet seats, furniture raises, perching stools and long- handled reaches to avoid 

hip flexion over 90°. The assessment and provision of environmental adaptations, such 

as removal of trip hazards, evaluation of the layout of furniture and installation of 

handrails or grab rails, may be useful to reduce the risk of falls and facilitate functional 

capability during the recovery period (Smith et al., 2016). 

Occupational therapists use purposeful activity or interventions designed to help 

people perform activities of daily living (ADL) at home or at work. For people 
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undergoing THA, the interventions provided by occupational therapists generally aim to 

improve function and prevent dislocation following THA. These have been categorised 

as the following (Smith et al., 2016). 

- Provision of assistive devices designed to assist ADL (such as raised toilet 

seats, furniture raises, dressing aids, perching stools, long-handled reaches, and 

commodes). 

- Postoperative education in joint protection by advising on following 'hip 

precautions' that is, avoiding specific movements such as hip flexion beyond 90°, hip 

adduction beyond the midline, and internal and external rotation of the hip beyond 20° 

from neutral (Lucas, 2008). 

Environmental modifications (removal of trip hazards, layout of furniture to 

improve access around the home, installation of handrails or grab rails) (Smith et al., 

2016). 

- Training to improve basic ADL, such as washing, dressing, feeding and toileting. 

- Training to improve EADL or IADL (e.g. cooking, household activities, leisure 

pursuits and community engagement). 

- Provision of specific advice about coping strategies to manage pain. 

- Provision of specific advice on how to access other services for support following 

THA (e.g. access to other professional services for mental well-being). 

All these interventions may be provided preoperatively or postoperatively, or 

both, and may be delivered in acute hospitals, or in community or primary care (Smith et 

al., 2016). 
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3 Case of study  

3.1 Methodology  

The clinical work placement I completed for my thesis occurred at CLPA 

Hospital from 8th  of January 2024 to 1st of February 2024, under the supervision of Bc. 

Filip Hulinský, who provided invaluable guidance throughout the patient's rehabilitation 

journey. 

Before initieting any examinations, I obtained the patient agreement, which I submitted 

to the Ethics Committee of the UK FTVS faculty. Ethical aspects of the research were 

approved by the head of the department on 23.01.2024 on the basis of fulfilled 

conditions given by the EC of FTVS UK. The original Application for Approval of 

Research Ethics in Undergraduate Theses together with a template of the Informed 

Consent is in Appendix 1, 2 of the thesis. 

This part of my thesis focuses on the rehabilitation program designed for a patient who 

underwent total hip replacement surgery. The patient is 74 years old, underwent surgery 

on the 3rd of January 2024. The rehabilitation program consisted of 8 therapeutic 

sessions, each lasting 30 minutes, except the first and last session where I had to do the 

initial and final kinesiological examination with a respect of the patient condition. 

All the examination procedures which I used to do the initial kinesiological 

examinattion, were based on the knowledge aquired during my three-year physiotherapy 

program at FTVS. The examination includes postural examination, gait analysis, pelvis 

examination, assessment of breathing stereotype, palpation of the muscles, 

anthropometric measurements, goniometry examination, muscle length test examination 

according to Janda, muscle strength examination according to Janda, neurological 

examination, fascia examination and joint mobility according to Lewit and deep 

stability examination according to Prof. Kolář. 

Additionally, the aids which I used during the initial examination included a measuring 

tape, a goniometer and a neurological hammer.  

During the therapy sessions, I used the therapy procedures which I learned at FTVS 

faculty, which includes a soft tissue techniques, Post Isometric Relaxation (PIR) and 

joint mobilisations according to Lewit, PIR with stretch according to Janda, 

verticalization training ang gait training using the assistive devices , stretching and scar 

therapy.  
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During the therapy sessions, I used a wide variety of available aids and tools available 

in CLPA, including a foam ball, spiky ball, overball, gym ball, theraband, and a strap for 

stretching. 

3.2 Anamnesis  

Date 9-1-2024 

Examined person: B.M 

Gender: Male 

Year of birth: 1950, 74 years old  

Diagnosis according to ICD-10: 

Z96.6 Presence of artificial hip joint . 

Present status : 

Objective 

Height: 180 cm 

Weight: 85 cm 

BMI: 26.2 

Dominant limb: Right  

Assistive devices : 2 French crutches 

The patient is cooperative and oriented . He has a compression socks which is covering 

his both lower extremities from the toes to mid thigh. Stitches are still covering the 

wound and there is a slight oedema around the wound . 

Subjective  

Chief complaint : Pain around the wound and limitation in movement specially in  

abduction in the right hip and slow gait pattern . 

The patient is 6 days after the surgery of a total hip replacement surgery of the right side 

, which was done on the 3rd of January in CLPA .The stitches are not removed yet. The 

patient is complaining from the limitation on his ROM specially in abduction and pain 

around the wound and according to the patient he scale it 5 out of 10 and the pain is 

mainly in the morning during the movement out of the bed . 
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History about the current problem: The patient got the pain in 1992 for the first time, he 

did not take it seriously and he did not go to the doctor . Later on, in 2000 the patient 

decided to go to the doctor for a check-up and the doctor suggested him  for a surgery 

but he did not agree. So he tried to change his life style and to be more active to 

decrease the pain , even when the pain is increasing he wasn’t taking any pain killer. So 

for him walking was effective and the pain was going away immediately .Also he was 

going to Teplice for the mineral water springs to decrease the pain . However the pain 

increased again in 2020 during covid period because of the lockdown he was not able to 

go out and walk. And in 2024 he decided to do the  surgery because he was not able to 

handle the pain anymore. 

Occupational anamnesis: 

A professor, teaching at CVUT faculty. 

Medical anamnesis : 

-Hypertension  

-Diabetes Mellitus type 2 

Injury anamnesis : 

-Pain on the left shoulder in 2020 

-Amputation of the small finger to the PIP due to fulling down from the stairs  

Pharmacology anamnesis: 

Januvia 100mg /  Crapz 8mg / Allopurinolum 150mg / Glucophage 750 mg / Vigantol 

0.5mg/ml 

Surgery anamnesis: 

17 years ago the patient had an operation for the amputation of the small figure  

Family anamnesis: 

Mother had hypertension  

Social anamnesis: 

He lives in Prague with his wife, in a flat ,2nd floor and there is an elevator  
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Functional anamnesis : 

-The patient is able to do all ADL activities without any limitations such as dressing up, 

eating , walking and standing using the crutches.  

-His movements from supine to sitting and standing are slower due to the surgery . 

-He has a problem with his sleeping on his right side because of the surgery while he 

used to sleep on his right side . 

Allergy anamnesis: 

None  

Hobbies: 

Walking  

Previous rehabilitation: 

He had 5 physiotherapy sessions for his left shoulder after he got a sudden pain in 2020 

and due to the pain he had limitation in his ROM to flexion over 90 degrees so he had 

some session at CLPA . 

As a self therapy for the hip pain he was going to Teplice for the mineral water springs 

once in 2 weeks 

Abuses: 

None 

Indication of rehabilitation: 

- Decrease the pain. 

- Prevention of DVT. 

- Verticalization. 

- Gait training. 

- Stairs training . 

- Training of using the assistive devices ( 2 French crutches ). 

- Increase ROM of the right leg. 

- Scar therapy. 

- Educate the patient about the CI movements. 

- Increase muscle strength. 
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- Relax the shortened muscles. 

- Maintain and increase joint mobility. 

- Soft tissue technique for the thigh. 

3.3 Initial kinesiological examination: 

Date: 9-1-2024 / 10-1-2024  

 Posture examination 

(The patient is using his 2 French crutches while standing to assess his posture ) 

-Posterior view: 

The base of support is normal (the foot are alignment with the hip) and the right foot is 

rotated outward slightly. Due to the surgery, the patient is avoiding to overload on his 

right leg. He has a slight hypertrophy of the right calf muscles. The popliteal line on the 

left leg is slightly lower compared to the right leg. The pelvic is tilted toward the left. 

He has a slight hyperlordosis of the lumbar spine and kyphotic thoracic spine and the 

curves of the spine were obvious. His both scapula’s are prominent and the left 

thoracobrachial tringle is wider compared to the right side. The left shoulder is slightly 

elevated more than on the right. 

-Anterior view : 

The right foot is externally rotated and the patient got the tendency to put more 

wight on the left leg due to the surgery. There is a hypertrophy of the right thigh and the 

pelvic is elevated on the right side. The trunk slightly tilted to the left. The left shoulder 

is more elevated, and the rights shoulder and head are forward protracted.  

-Side view (left and right): 

The pelvic is anteriorly tilted which caused the slight hyper lordosis on his 

lumbar spine.The patient has a kyphotic position on his thoracic spine which lead to an 

upper crossed syndrome and the hyper lordosis on his cervical spine leads to a head 

protraction. 

Pelvic examination: 

The patient has an anteversion and lateral pelvic tilt to the left so the right iliac 

crest, ASIS and PSIP were higher compared to the left side.. 
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 Breathing stereotype: 

In supine, sitting and prone position , the patient had an abdominal and lower 

thoracic breathing 

Gait examination: 

The patient is walking using 2 French crutches with 3 point gait. The patient 

putting more weight on his left leg and avoiding full weight on the right leg due to the 

surgery which resulted in slow gait speed and small steps but with a periodic gait 

rhythm. The patient was able to perform all the gait phases on the right foot except the 

stance phase which was shorter and leads to an early flat foot on the left foot. And there 

was decreased in the hip extension. Additionally during the gait, the patient tends to 

have external rotation on the right foot. The thoracic spine is in a slight kyphotic 

position and the head is forward protracted and he tends to increase the kyphotic 

position to watch his steps and both shoulders are elevated, he tends to do that to focus 

more on his gait. 
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 Anthropometric measurements: 

(It was done using a measurement tape in cm) 

The examination of the anatomical length was measured from the umbilicus to the 

medial malleolus according to the supervisor recommendation because of the lateral 

pelvic tilt to left. 

Table No:2- Anthropometric measurements of the lower extremities 

LE measurements  Left Right 

Anatomical length 100 cm 101 cm 

Functional length 91 cm  92 cm 

Thigh length 46 cm 46 cm 

Calf length 45 cm 46 cm 

Circumferences   

15 degrees above the knee 48 cm 47 cm 

10 degrees above the knee 46 cm 45 cm 

Of the knee 41 cm 41 cm 

Of the calf 37 cm 38 cm 

Of the ankle 27 cm 28  cm 

Of the foot 23 cm 24 cm 

Legend: cm – centimetre 
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Goniometry (according to SFTR format, according to JANDA) 

The measurements of Adduction, external and internal rotation of the right leg 

were not done because they are CI) 

Table No:3- Goniometry 

Lower extremity AROM(L) PROM(L) AROM(R) PROM(R) 

HIP joint     S: 5-0-70     S:10-0-80    S:5-0-50    S:10-0-65 

 F: 30-0-10 F: 35-0-10 F:10-0-X F:10-0-X 

 R: 35-0-30 R: 40-0-35  R: X  R: X 

Knee joint     S: 10-0-120     S:10 -0-125     S:0-0-90     S:0-0-90 

Ankle joint S: 15-0-40 S: 20-0-45 S: 15-0-40 S:20-0-40 

 R: 15-0-30 R: 20-0-35 R:10-0-30 R:15-0-30 

Legend: X: Not tested 

SFTR = Sagittal-Frontal-Transverse-Rotation 

 

 Muscle length test according to Janda 

The hip flexor, hip abductor, piriformis muscles were not tested because of the 

surgery and the testing position of these muscles. 

Table No:4- Muscle length test 

Muscles Right LE Left LE 

Triceps Surae  Grade 1 Grade 0 

Hamstrings  Grade 2  Grade 1 

Hip Adductors   Grade 1  Grade 0 
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 Muscle strength test according to Kendall 

The muscle strength test of the right hip adductor and hip flexor muscles was 

modified due to the patient condition because the position as Kendall described was 

contraindicated from the Doctor. 

For testing the strength of the right hip flexors, the patient the patient was in supine 

position, and he moved to the edge of the bed to put the right knee down and asked to 

do a slight hip flexion and to hold the position. 

For testing the strength of the adductor muscles, the patient was in supine position and a 

pillow placed between the patient thigh and with my assist, I placed the patient leg into 

abduction, and I asked him to move it back while I am applying the resistance. 

Table No:5- Muscle strength test of the lower extremities acc. to Kendall 

Muscle Left LE    Right LE 

Gluteus Maximus 4+ 4 

Gluteus medius 4+ 3- 

Gluteus minimus 4+ 3- 

TFL 4+ 3- 

Hip adductors 5 4 

Hip flexors 4+ 4 

Hamstrings 4+ 4 

Quadriceps femoris 5 3+ 

Triceps Surae 4+ 3+ 

Peroneus longus and brevis 4+ 4 

Tibialis anterior 5 4 

Tibialis posterior 5 4 

Legend: TFL: Tensor fascia latae muscle 
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 Neurological examination 

Superficial sensation examination 

Table No: 6- Superficial sensation examination  

Dermatome  Right LE Left LE 

L1 Normal sensation   Normal sensation   

L2 Normal sensation   Normal sensation   

L3 Normal sensation   Normal sensation   

L4 Normal sensation   Normal sensation   

L5 Normal sensation   Normal sensation   

S1 Normal sensation   Normal sensation   

S2 Normal sensation   Normal sensation   

 

Deep tendon reflexes  

Table No:7- Deep tendon reflexes examination 

Reflex  Right LE Left LE 

Patellar reflex Normal  Normal  

Ankle reflex  Normal  Normal  

Medio plantar reflex Normal  Normal  

 

Superficial (exteroceptive) sensation in the lower extremities: 

Table No:8-Superficial sensation examination 

Sense Right LE  Left LE 

Tactile sensation  Normal  Normal  
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Deep (exteroceptive) sensation in the lower extremities: 

Table No:9- Deep sensation examination 

Sense Right LE  Left LE 

Sense of body movement Normal  Normal  

Sense of the joint position Normal  Normal  

 

Cortical sensory functions in the LE: 

Table No:10- cortical sensory function examination 

Sense Right LE  Left LE 

Graphesthesia  Normal  Normal  

Touch localization  Normal  Normal  

two point discrimination  Normal  Normal  

 

 Scar examination 

The patient is in 7 days after the surgery. The patient has a 16cm scar length on 

the right thigh and stitches was not removed yet and it is still covered with the sterile 

wound. However the temperature around the scar is slightly warm compared to the left 

thigh but there was no signs for inflammation, it is a bit swelling around the wound. 

  

 Fascia examination  

The examination was done according to Lewit.  

On the right leg; there was a fascia limitation in both medial and lateral side of the thigh 

into a cranio-caudal direction and in the lower part of the leg (bellow the patella) it was 

limited in a cranial direction . 

On the left leg; the limitation was found on the thigh from the lateral side into a caudal 

direction and the Achilles tendon was restricted into a lateral direction. 
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 Muscle tone palpation 

   Table No:11- Muscle tone palpation 

Muscles  Left LE Right LE 

Vastus lateralis and medialis  Normal Hypotonic  

Rectus Femoris  Hypertonic  Hypertonic  

Hamstring Normal Hypotonic 

Hip Adductor Hypertonic Hypertonic 

Gluteus Medius  Normal  Hypotonic 

Gluteus Maximus Normal Hypotonic 

Triceps Surae Normal Hypertonic 

Iliopsoas Hypertonic   Hypertonic 

Piriformis Hypertonic Hypertonic 

TFL Normal  hypertonic 

Legend: TFL- Tensor fascia latae muscle 

 

 Movement stereotype examination 

Hip extension according to Janda: 

The patient was able to do it in both sides but with the right leg the activation of the 

gluteus maximus was delayed so mainly the hamstring was initiating the movement and 

the patient tend to rotate slight while he is doing it compared to the healthy side. 

Hip abduction according to Janda: 

The patient was not able to do it on the right leg without holding the side of the bed to 

support himself more, so the movement was done by elevating the pelvic to do the 

movement and the tensor mechanism was observed. 
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 Joint play examination 

According to Lewit 

Table No:12- Joint play examination 

Examined joint Right LE Left LE 

Fibular head No restriction Restricted to ventral direction 

Knee joint Restricted to the medial 

direction 

No restriction 

Patella  No restriction No restriction 

Talocrural joint No restriction No restriction 

Subtalar joint Restricted to eversion 

direction 

Restricted to eversion 

direction 

SI joint Restriction to a ventrodorsally 

direction 

No restriction 

Chopart joint No restriction No restriction 

Lisfranc joint Restricted to ventral direction Restricted to ventral direction 

MTP Restricted to ventral 

direction  

No restriction 

PIP No restriction No restriction 

DIP No restriction No restriction 

Legend: SI: Sacroiliac joint 

MTP: Metatarsophalangeal joint 

PIP: Proximal interphalangeal joint 

DIP: Distal interphalangeal joint 

 



39 

 

Deep stabilization system examination  

according to Prof. Kolář 

Trunk diaphragm test: 

The motion of the diaphragm was not visible during observation. However  the 

patient was able to follow my instructions and during application of the pressure  on 

both sides, the patient was not able to perform it against my finger on the right side and 

on the left it was slightly felt.  
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3.3.1 Conclusion of initial kinesiological examination: 

The patient,7 days after a total hip replacement surgery of the right leg which 

was done at CLPA hospital on 03.01.2024. The patient has a 16cm scar length on the 

right thigh and stitches was not removed yet and it is still covered with the sterile 

wound but it is a bit swelling around the wound. 

During posture examination the patient was using 2 French crutches for support 

because he is not able to fully load on his right leg yet post-surgery consequently, the 

pelvis is laterally tilted to the left side with anteversion. His right foot was slightly 

rotated outward, which was more obvious during the gait analysis. The postural changes 

were combined by a slight hypertrophic of the calf and thigh muscle on the right leg 

compared to the left leg, and confirmed by muscle palpation and circumference 

measurements.  

The surgery has significantly affected the patient’s gait, resulting in decrease 

weight bearing on his right leg which leads to decrease in the stance phase and an early 

flat foot on the left foot. However, the gait speed is decreased combined with a short 

steps to maintain stability. 

 The fascia on the right leg was restricted into a cranio-caudal direction in both 

medial and lateral side of the thigh and the lower part of the leg was limited into a 

cranial direction and on the left leg it was limited into a caudal direction from the later 

side of the thigh. The restriction directly affects the ROM of the right leg, limiting the 

hip flexion, extension, and abduction as well the knee flexion and extension all 

comparing to the left leg.  

The general muscle strength on the right leg showed weakness after the 

operation resulted in changes in the movement stereotype during extension and 

abduction. While the muscle length of the right leg showed shortness of the Triceps 

Surae, Hip adductors and Hamstring.  

The joint examination reported a blockage on the knee joint, Subtalar, SI, 

Lisfranc and MTP joint on the right leg. 
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3.4 Physiotherapy plan 

Short term plan 

- Pain relief. 

- Prevention of DVT. 

- Educate the patient about the CI movements. 

- Reduce the swelling around the scar on the right thigh 

- Verticalization training. 

- Training of using the assistive devices- 2 French crutches. 

- Gait and stairs training using the 2 French crutches. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Scar therapy. 

- Increase muscle strength on the right leg of the Gluteus group muscles, , Hip 

abductors, Hip adductors, Quadriceps femoris, Triceps Surae, Hamstring and 

Hip flexors . 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL) . 

- Mobilization of the restricted joint of the right knee joint to the medial direction, 

SI joint, Subtalar joint into eversion, Lisfranc and MTP into ventral direction. 

- Stretch the shortened muscles of the Triceps Surae and Hip Adductors on the 

right LE and Hamstrings on both LE. 

- Fascia release into a cranio-caudal direction in both medial and lateral side of 

the thigh and cranial direction on the lower part of the leg. 

 

long term plan 

- Scar therapy. 

- Improve the gait pattern with increasing the length of steps.  

- Train the gait without using the crutches. 

- Ability to do all ADL activities without any limitation. 

- Maintain and increase the ROM on the right leg. 

- Maintain and improve the muscle strength. 
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3.5 Therapy progress 

3.5.1 Session 1  09/01/2024 

Present state  

Subjective: The patient is exciting to start the therapy session, but he had pain on his 

operated leg specially when he is getting out of the bed to sitting position 

Objective: the patient is in a good condition,  the wound is still covered but there is a 

slight swelling around it. He is using the crutches to walk to the exercising room and 

there is decrease in the ROM. 

Goal of the therapy unit: 

- Kinesiological examination. 

- DVT prevention 

- Decrease the swelling. 

- Instructing the patient about the CI. 

- Verticalization training, how to get in and out of the bed. 

- Gait training using the crutches. 

Description of the therapy: 

Swelling reduction- The patient is in a supine position, a soft ball was used around the 

surgical wound. STT was applied, rolling the ball in a caudo-cranial direction. I applied 

it for 5minutes. 

To prevent from DVT- In a supine position. The patient was instructed to do a 

dorsiflexion and plantar flexion movement of the ankle joint followed by circles 

movement. Then Hip abduction, Knee and Hip flexion. 10 repetitions of all the 

mentioned movements. 

Verticalization training- starting in supine position, I remind the patient about the CI 

movements, and ensure to place a pillow between your knees to avoid any external or 

internal rotation and adduction movements. As you sit up, remember that the angle 

should be less than 90 degrees of flexion. Bend your both knees, do a bridge, and move 

to the edge of the bed and use your UE for more power. Slowly put your feet to the floor 
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and slide forward to have angle less than 90 degrees of flexion. Use your arms to assist 

you to stand up. 

Gait training using the crutches- instruction for the patient about the correct gait 

pattern using the crutches with 3-point gait. Place both crutches forward, move your 

operated leg forward in between the crutches followed by the healthy leg. I showed it to 

the patient then he performed it.   

Results of today’s therapy: 

Subjective: Patient was feeling good after the session, but he was having pain during 

the hip abduction exercise. 

Objective: The patient performed well during the session, he was able to perform the 3 

point gait training without any problem, and verticalization was done without any 

difficulties, he just need time to perform it.  

Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  

I did not ask him to do hip abduction due to the difficulties in controlling it, he tends to 

externally rotate the leg. 

  

3.5.2 Session 2  10/01/2024 

Present state  

Subjective: The patient is feeling well and exciting for the session, but he still has pain 

during verticalization from sitting to standing. 

Objective: Compared to yesterday, the patient showed improvement in controlling the 

gait with 3 point crutches gait on our way to the exercising room. 

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 



44 

 

- Fascia release of the right leg into a cranio-caudal direction in both medial and 

lateral side of the thigh and cranial direction on the lower part of the leg. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

 

Description of the therapy: 

Swelling reduction- Therapy was done same as in session 1 

To prevent from DVT- Therapy was done same as in session 1 

Releasing the fascia- Patient is in a supine position. STT according to Lewit was used 

to increase the Fascia mobility on the right leg into a caudo-cranial direction from the 

medial and lateral sides of the thigh. Then the lower part of the leg into a cranial 

direction. All were done by moving the fascia to the barrier and I wait for release. 

Strengthening the Quadriceps femoris muscle and increase the ROM: Patient is in a  

supine position. With extended leg, I placed the ball under his knee, I instruct him to 

press the ball down and slightly lift the leg up to feel more the contraction. It was 

repeated for 7 times.   

-Then I placed the ball under the patient’s ankle. I instructed him to flex his knee to roll 

the ball towards his buttocks to the maximum ROM followed by knee extension. It was 

repeated for 7 times.   

Strengthening the Hip Flexors-Patient is in a supine position. He was instructed to lift 

the whole leg up with extended knee and put it back on the bed. It was done active 

assistive. It was repeated for 7 times.   

Strengthening the Hamstrings and Quadriceps muscles: Patient is in a supine 

position. The ball was placed under his heel, and he was instructed to press the ball 

down, hold for 3 seconds then relax. It was repeated for 7 times.   

Strengthening the Hamstrings muscles and increase the ROM: The patient is in a 

prone position, I placed the ball in between the ankles, I asked the patient to flex both 
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knees together aiming to keep the ball in between the ankles to reach the maximum 

ROM and then extend the knees. It was repeated for 7 times.   

Strengthening the Gluteus muscle: Patient is in supine position. Using isometric 

contraction, patient had to contract his buttocks hold for 5 seconds and then relax. It was 

repeated for 7 times. 

Strengthening the Hip Abductors: Patient is in supine position with hip and knees 

bent. A ball was placed between the knees and a yellow band placed around it. He was 

instructed to push his knees out against the resistance of the TheraBand. It was repeated 

for 7 times. 

Strengthening the Hip Adductors: Patient is in supine position. Using isometric 

contraction, I positioned the patient’s leg into a slight abduction. The patient then was 

instructed to adduct his leg, as he wanted to return his leg into the midline and to push 

against my resistance from the medial side of the leg, and the relax. It was repeated for 

7 times. 

-Then the Patient was instructed to bend both knees, and I placed the ball in between the 

knees. Using Isometric contraction, I instructed the patient to press his knees against the 

ball and then relax. It was repeated for 7 times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles to increase the ROM. 

-To stretch the Hamstrings in both sides. The patient is in supine position, I lift the 

whole leg into a flexion until I felt the resistance and I hold the position for 20 seconds. 

It was repeated for 3 times for each side. 

Results of today’s therapy: 

Subjective: Patient was feeling exhausted after the session, and he was having pain 

during the hip abduction isometric contraction. 

Objective: The patient did well during the session, the PIR technique showed a good 

result for relaxing the Rectus Femoris. However  there was no significant increase in the 

ROM yet. 
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Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  

For the Gluteus muscle, I asked the patient to perform the isometric contraction similar 

to what we done during the therapy session – repeated 3times per day each set 10 

repetitions.  

 

3.5.3 Session 3  11/01/2024 

Present state  

Subjective: The patient is feeling better than yesterday, the pain decreased a lot during 

the movement, and he is exciting for the session  

Objective: patient is able to control his gait more and he was able to correct himself. 

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

- Stretch the shortened muscles of the Triceps Surae and Hip Adductors on the 

right LE and Hamstrings on both LE. 

- Mobilization of the restricted joint of the left fibular head into ventral direction, 

right knee joint to the medial direction, SI joint, Subtalar joint into eversion, 

Lisfranc and MTP into ventral direction. 

- Train walking upstairs and downstairs with the crutches. 

 

Description of the therapy: 

Swelling reduction- Therapy was done same as in session 1 
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To prevent from DVT- Therapy was done same as in session 1 

Strengthening the Quadriceps femoris muscle and increase the ROM: Therapy was 

done same as in session 2 

Strengthening the Hip Flexors- Therapy was done same as in session 2 

Strengthening the Hamstrings and Quadriceps muscles: Therapy was done same as 

in session 2 

Strengthening the Hamstrings muscles and increase the ROM: Therapy was done 

same as in session 2 

Strengthening the Gluteus muscle: Patient is in supine position. Using isometric 

contraction, patient had to contract his buttocks hold for 5 seconds and then relax. It was 

repeated for 7 times. 

-In supine position, I instructed the patient to bend both knees and do bridging exercise 

by lifting the buttocks up, hold for 5 seconds and relax. It was repeated for 7 times   

Strengthening the Hip Abductors: Patient is in a side-lying position on the healthy 

side. A pillow was placed between the knees, the lower leg was slightly bent to increase 

the stability. He was instructed to abduct the leg against my hand and returning it to the 

starting position. It was repeated for 7 times. 

Strengthening the Hip Adductors: Patient is in supine position. Using isometric 

contraction, I positioned the patient’s leg into a slight abduction. The patient then was 

instructed to adduct his leg, as he wanted to return his leg into the midline and to push 

against my resistance from the medial side of the leg, and the relax. It was repeated for 

7 times. 

-Then the Patient was instructed to bend both knees, and I placed the ball in between the 

knees. Using Isometric contraction, I instructed the patient to press his knees against the 

ball and then relax. It was repeated for 7 times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles and increase the ROM. 
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-To stretch the Hip Adductors and increasing the Hip Abduction ROM on the right leg. 

The patient is in supine, the leg is extended and I abducted the leg until I felt the 

resistance, and I hold the position for 20 seconds. It was repeated for 3 times. 

-To stretch the Triceps Surae of the right leg. Patient placed his feet at the edge of the 

table, I placed his ankle joint into a dorsiflexion to the barrier and I hold it and wait for 

20 seconds. It was repeated for 3 times. 

-To stretch the Hamstrings in both sides. The patient is in supine position, I lift the 

whole leg into a flexion until I felt the resistance and I hold the position for the 20 

seconds. It was repeated for 3 times. 

Joint mobilization- According to Lewit. It was used to mobilize the restricted joint of 

the left fibular head into ventral direction, right knee joint to the medial direction, SI 

joint, Subtalar joint into eversion, Lisfranc and MTP into ventral direction. It was 

repeated for 20 times for each joint. 

Stairs training: 

Walking upstairs: starting with the healthy leg raising it up to the higher step, followed 

by the operated leg and then place both crutches. And I am standing behind the patient. 

Walking downstairs: starting by placing both crutches on the lower step, then the 

operated leg, followed by the healthy leg. And I am standing in front of  the patient. 

 

Results of today’s therapy: 

Subjective: Patient was feeling good after the session, he felt pain during Hip 

Abduction isometric exercise. 

Objective: The patient did well during the session, the PIR technique showed a good 

result for relaxing the muscles. There was an increase in the ROM observed in the right 

Hip Abduction. As well the swelling around the wound decreased slightly. 

Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  
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For the Gluteus muscle, I asked the patient to perform the isometric contraction similar 

to what we done during the therapy session – repeated 3times per day each set 10 

repetitions. 

 

3.5.4 Session 4  15/01/2024 

Present state  

Subjective: The patient is feeling better than yesterday, The patient doesn’t express any 

pain during the verticalization. 

Objective: The patient is excited for the session. And the stitches were removed today 

at the morning, so I add the scar therapy to today’s therapy session. 

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Scar therapy. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

- Stretch the Hamstring muscles in both LE. 

- Mobilization of the restricted joint of the left fibular head into ventral direction, 

right knee joint to the medial direction, SI joint, Subtalar joint into eversion, 

Lisfranc and MTP into ventral direction. 

- Exercising walking upstairs and downstairs with the crutches. 

 

Description of the therapy: 

Scar therapy-Starting with the scar massage around it and a slight pressure was applied 

into C and S shape, holding each part for 10 seconds. I applied it for 5 minutes. 

Swelling reduction- Therapy was done same as in session 1 
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To prevent from DVT- Therapy was done same as in session 1 

Strengthening the Quadriceps femoris muscle and increase the ROM: Therapy was 

done same as in session 3 

Strengthening the hip flexors and increase the ROM: Patient is in a sitting position 

less than 90 degrees of hip flexion. A bandage was placed around his ankle joint and 

tide it to the bed. I asked the patient to do a knee extension, hold for 5 seconds and 

relax. It was repeated 7 times for both sides. 

-In a supine position using the big ball, positioned under the patient’s ankle with both 

knees extended.  He was instructed to roll the big ball towards his buttocks  to the 

maximum ROM by flexing the knee joint, hold the position for 5 seconds and extend it. 

It was repeated for 7 times. 

Strengthening the Hamstrings muscles and increase the ROM: Therapy was done 

same as in session 3 

Strengthening the Gluteus muscle: Therapy was done same as in session 3  

Strengthening both hip Abductors and Hip Adductors: In supine position, with both 

knees bent and a ball placed between them, and TheraBand was placed around it. He 

was instructed to press his knees against the ball, and then to press outward against the 

TheraBand resistance. It was repeated for 7 times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles to increase the ROM. Therapy was done same as in session 2 and 3  

Joint mobilization- Therapy was done same as in session 3  

Stairs training: 

Therapy was done same as in session 3  

Results of today’s therapy: 

Subjective: Patient was feeling good after the session and he was more confident 

during his gait and with walking upstairs and downstairs , and he didn’t feel any pain 

during the scar therapy. 
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Objective: The patient did well during the session. There was a significant increase in 

the whole ROM observed in the right leg and the PIR technique showed a good result 

for relaxing the muscles.  

Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  

For the Gluteus muscle, I asked the patient to perform the isometric contraction similar 

to what we done during the therapy session – repeated 3times per day each set 10 

repetitions. 

Walking upstairs and downstairs. 

Hip and knee flexion exercise by moving the heel towards the buttocks. Repeated 2 

times per day each set 10 repetitions. 

 

3.5.5 Session 5  16/01/2024 

Present state  

Subjective: The patient is feeling better than yesterday, The patient doesn’t express any 

pain during the verticalization. 

Objective: The patient is excited for the session. And the stitches were removed today 

at the morning, so I add the scar therapy to today’s therapy session. 

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Scar therapy 

- Fascia release of the right leg into a cranio-caudal direction in both medial and 

lateral side of the thigh and cranial direction on the lower part of the leg. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 
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- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

-  Stretch the Triceps Surae and Hip Adductors on the right LE and Hamstrings on 

both LE. 

 

Description of the therapy: 

Scar therapy- Therapy was done same as in session 4 

Swelling reduction- Therapy was done same as in session 1 

To prevent from DVT- Therapy was done same as in session 1 

Releasing the fascia- Therapy was done same as in session 2 

Strengthening the Quadriceps femoris muscle: Patient is in supine position. With 

extended leg, I placed the ball under his knee, I instruct him to press the ball down and 

slightly lift the leg up to feel more the contraction. It was repeated for 7 times.   

Strengthening the Hamstrings: Patient is in a supine position. The ball was placed 

under his heel, and he was instructed to press the ball down, hold for 5 seconds, then 

relax. It was repeated for 7 times.   

Strengthening Gluteus muscles and the Hamstrings and increase the ROM: Patient 

is in a prone position. Starting with the healthy leg, he was instructed to squeeze his 

buttocks then lift his whole leg with the knee and hip joint extended, hold the position 

for 5 seconds and relax it, and the same was done with the right leg. It was repeated for 

5 times for each leg.   

Strengthening the Gluteus muscle: Therapy was done same as in session 3   

Strengthening the Hip Abductors: Therapy was done same as in session 3 

Strengthening the Hip Adductors: Patient is in supine position. He was instructed to 

bend both knees, and I placed the ball in between the knees. Using Isometric 

contraction, I instructed the patient to press his knees against the ball and then relax. It 

was repeated for 7 times. 

Strengthening the hip flexors and Quadriceps Femoris muscle group and increase 

the ROM-Patient is in a sitting position less than 90 degrees of hip flexion. A 

TheraBand  was placed around his ankle joint and tide it to the bed. I asked the patient 
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to do a knee extension, hold for 5 seconds and relax. It was repeated 7 times for both 

sides. 

-In a supine position using the big ball, positioned under the patient’s ankle with both 

knees extended.  He was instructed to roll the big ball towards his buttocks  to the 

maximum ROM by flexing the knee, hold the position for 5 seconds and extend it .It 

was repeated for 7 times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles and increase the ROM. Therapy was done same as in session 3  

Results of today’s therapy: 

Subjective: Patient was feeling exhausted after the session, and he was having pain 

during the hip abduction isometric contraction. 

Objective: The patient did well during the session, the PIR technique showed a good 

result for relaxing muscles. A significant increase in the Hip Flexion and Hip Abduction 

ROM was observed. 

Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  

For the Gluteus muscle, I asked the patient to perform the isometric contraction similar 

to what we done during the therapy session – repeated 3times per day each set 10 

repetitions. Walking upstairs and downstairs same as it was done during the sessions . 

 

 

3.5.6 Session 6  17/01/2024 

Present state  

Subjective: The patient is feeling well, and he is satisfied with the results so far. 

Objective: The patient is excited for the session. The swelling is almost gone  
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Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Scar therapy. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

- Stretch the Hamstring muscles in both LE. 

- Mobilization of the restricted joint of the left fibular head into ventral direction,  

right knee joint to the medial direction, SI joint, Subtalar joint into eversion, 

Lisfranc and MTP into ventral direction. 

 

Description of the therapy: 

Scar therapy- Therapy was done same as in session 4 

Swelling reduction- Therapy was done same as in session 1 

To prevent from DVT- Therapy was done same as in session 1 

Strengthening the Quadriceps femoris muscle: Patient is in supine position. With 

extended leg, I placed the ball under his knee, I instruct him to press the ball down and 

slightly lift the leg up to feel more the contraction. It was repeated for 7 times.   

Strengthening the Hamstrings: Patient is in a supine position. The ball was placed 

under his heel, and he was instructed to press the ball down, hold for 3 seconds, then 

relax. It was repeated for 7 times.   

Strengthening Gluteus muscles and the Hamstrings and increase the ROM: 

Therapy was done same as in session 5 

Strengthening the Gluteus muscle: Therapy was done same as in session 2 

Strengthening the Hip Abductors: Therapy was done same as in session 3 

Strengthening the Hip Adductors: Therapy was done same as in session 2 
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Strengthening the hip flexors and Quadriceps Femoris muscle group and increase 

the ROM- Therapy was done same as in session 5 

 

 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching and relaxing the Hamstrings muscles on both sides- Post isometric 

relaxation (PIR) with stretch according to Janda was done. The patient is in supine 

position, I lift the whole leg into a flexion until I felt the resistance and I hold the 

position, I asked the patient to not let me push his leg further and hold it for 10 seconds, 

and then deep breath in-hold breath-breath out and relax, and I will stretch it to the new 

barrier. It was repeated for 3 times. 

Joint mobilization- Therapy was done same as in session 3 

 

Results of today’s therapy: 

Subjective: Patient was feeling a bit tired after the session but no pain felt during the 

exercises. 

Objective: A significant increase in the whole ROM observed in the right leg. The 

fibular head, knee joint, and SI joint mobilization was effective but there is still a 

blockage but for the  Lisfranc and MTP joint were completely free after the treatment. 

 

Self-therapy: 

DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements of 

the ankle joint – repeated 3times per day each set 10 repetitions.  

Isometric contraction of the gluteus muscles in a supine position. Repeated 2 times per 

day each set 10 repetitions. 

Walking upstairs and downstairs  
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Hip and knee flexion exercise by moving the heel towards the buttocks. Repeated 2 

times per day each set 10 repetitions. 

While sitting at the edge of the bed with less than 90 degrees of a hip flexion, extend the 

leg-hold it and relax. Repeated 2 times per day each set 10 repetitions. 

 

3.5.7 Session 7  18/01/2024 

Present state  

Subjective: The patient is feeling well, and he is satisfied with the results so far. 

Objective: The patient is excited for the session. The overall ROM on the right leg 

increased.  

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Scar therapy. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Fascia release of the right leg into a cranio-caudal direction in both medial and 

lateral side of the thigh and cranial direction on the lower part of the leg. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

- Stretch the Triceps Surae and Hip Adductors on the right LE and Hamstrings on 

both LE. 

 

Description of the therapy: 

Scar therapy- Therapy was done same as in session 4 

Swelling reduction- Therapy was done same as in session 1. 

To prevent from DVT- Therapy was done same as in session 1 
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Releasing the fascia- Therapy was done same as in session 2 

Strengthening the Quadriceps femoris muscle: Patient is in supine position. With 

extended leg, I placed the ball under his knee, I instruct him to press the ball down and 

slightly lift the leg up to feel more the contraction. It was repeated for 7 times.   

 

Strengthening the Hamstrings and Quadriceps muscles and increase the ROM: 

Patient is in a supine position. The ball was placed under his heel, and he was instructed 

to press the ball down, hold for 3 seconds, then relax. It was repeated for 7 times.   

-Then with the big ball, positioned under the patient’s ankle with both knees extended.  

He was instructed to roll the big ball towards his buttocks  to the maximum ROM, hold 

the position for 5 seconds and extend it .It was repeated for 7 times. 

 

Strengthening Gluteus muscles and the Hamstrings and increase the ROM: Patient 

is in a prone position. Starting with the healthy leg, he was instructed to squeeze his 

buttocks then lift his whole leg with the knee and hip joint extended, hold the position 

for 5 seconds  and relax it, and the same was done with the right leg. It was repeated for 

5 times for each leg.   

Strengthening the Gluteus muscle: In a prone position. The patient was instructed to 

use isometric contraction, by contracting his buttocks, hold for 5 seconds and then relax. 

It was repeated for 7 times. 

-In supine position, I instructed the patient to bend both knees and do bridges, hold for 5 

seconds, and relax. It was repeated for 7 times   

 

Strengthening the Hip Abductors: Therapy was done same as in session 3 

 

Strengthening the Hip Adductors: Therapy was done same as in session 3 

 

Strengthening the hip flexors and increase the ROM-Patient is in a sitting position 

less than 90 degrees of hip flexion. A bandage was placed around his ankle joint and 
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tide it to the bed. I asked the patient to do a knee extension, hold for 5 seconds and 

relax. It was repeated 7 times for both sides. 

-In a supine position using the big ball, positioned under the patient’s ankle with both 

knees extended.  He was instructed to roll the big ball towards his buttocks  to the 

maximum ROM, hold the position for 5 seconds and extend it .It was repeated for 7 

times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching and relaxing the Hamstrings muscles on both sides- Post isometric 

relaxation (PIR) with stretch according to Janda was done. The patient is in supine 

position, I lift the whole leg into a flexion until I felt the resistance and I hold the 

position, I asked the patient to not let me push his leg further and hold it for 10 seconds, 

and then deep breath in-hold breath-breath out and relax, and I will stretch it to the new 

barrier. It was repeated for 3 times. 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles and increase the ROM. Therapy was done same as in session 3  

Results of today’s therapy: 

Subjective: patient was feeling good after the therapy and satisfied from increasing the 

ROM specially Hip Abduction . 

Objective: The patient did well during the session. The muscles are more relaxed, the 

swelling gone completely and there is a big improvement on his ROM 

Self-therapy: 

-DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements 

of the ankle joint – repeated 3times per day each set 10 repetitions.  

-Isometric contraction of the gluteus muscles in a supine position. Repeated 2 times per 

day each set 10 repetitions. 

-Walking upstairs and downstairs  

-Hip and knee flexion exercise by moving the heel towards the buttocks. Repeated 2 

times per day each set 10 repetitions. 
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-While sitting at the edge of the bed with less than 90 degrees of a hip flexion, extend 

the leg-hold it and relax. Repeated 2 times per day each set 10 repetitions. 

3.5.8 Session 8  19/01/2024 

Present state  

Subjective: The patient is feeling well, and he is satisfied with the results so far. 

Objective: The patient is excited for the session. It will be the last session for the 

patient.  

 

Goal of the therapy unit: 

- DVT prevention 

- Decrease the swelling. 

- Scar therapy. 

- Increase ROM of the right hip joint into hip flexion and hip abduction. 

- Strengthening exercises of the Gluteus group muscles, Hip abductors, Hip 

adductors, Quadriceps femoris, Hamstring and Hip flexors. 

- Relax the hypertonic muscles on the right leg (Rectus Femoris, Hip Adductors, 

Iliopsoas and TFL). 

- Mobilization of the restricted joint of the right knee joint to the medial direction, 

SI joint, Subtalar joint into eversion, Lisfranc and MTP into ventral direction. 

- Stretch the Triceps Surae and Hip Adductors on the right LE and Hamstrings on 

both LE. 

 

 

Description of the therapy: 

Scar therapy- Therapy was done same as in session 4. 

Swelling reduction- Therapy was done same as in session 1. 

To prevent from DVT- Therapy was done same as in session 1. 

Releasing the fascia- Therapy was done same as in session 2. 
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Strengthening the Quadriceps femoris muscle: Patient is in supine position. With 

extended leg, I placed the ball under his knee, I instruct him to press the ball down and 

slightly lift the leg up to feel more the contraction. It was repeated for 7 times.   

 

Strengthening the Hamstrings and Quadriceps muscles and increase the ROM: 

Patient is in a supine position. The ball was placed under his heel, and he was instructed 

to press the ball down, hold for 3 seconds, then relax. It was repeated for 7 times.   

-Then with the big ball, positioned under the patient’s ankle with both knees extended.  

He was instructed to roll the big ball towards his buttocks  to the maximum ROM, hold 

the position for 5 seconds and extend it .It was repeated for 7 times. 

 

Strengthening Gluteus muscles and the Hamstrings and increase the ROM: Patient 

is in a prone position. Starting with the healthy leg, he was instructed to squeeze his 

buttocks then lift his whole leg with the knee and hip joint extended, hold the position 

for 5 seconds  and relax it, and the same was done with the right leg. It was repeated for 

5 times for each leg.   

Strengthening the Gluteus muscle: In a prone position. The patient was instructed to 

use isometric contraction, by contracting his buttocks, hold for 5 seconds and then relax. 

It was repeated for 7 times. 

- In supine position, with both knees bent and a ball placed between them, then do 

bridges, and press the knees against the ball, hold for 5 seconds, relax, and press again 

with keeping the bridge exercise. It was repeated for 7 times. 

Strengthening the Hip Abductors: Therapy was done same as in session 3 

 

Strengthening the Hip Adductors: P Therapy was done same as in session 3 

 

Strengthening the hip flexors and increase the ROM-Patient is in a sitting position 

less than 90 degrees of hip flexion. A bandage was placed around his ankle joint and 

tide it to the bed. I asked the patient to do a knee extension, hold for 5 seconds and 

relax. It was repeated 7 times for both sides. 
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-In a supine position using the big ball, positioned under the patient’s ankle with both 

knees extended.  He was instructed to roll the big ball towards his buttocks  to the 

maximum ROM, hold the position for 5 seconds and extend it .It was repeated for 7 

times. 

Relaxing the hypertonic muscles- PIR principle according to Lewit was applied for 

The Rectus Femoris, Iliopsoas and hip Adductors. It was repeated 3 times for each 

individual muscle. 

Stretching and relaxing the Hamstrings muscles on both sides- Therapy was done 

same as in session 5 

Stretching the shortened muscles- Passive stretching was used for the shortened 

muscles and increase the ROM. Therapy was done same as in session 3 

 

Results of today’s therapy: 

Subjective: patient was feeling good after the therapy and satisfied from increasing the 

ROM specially Hip Abduction . 

Objective: The patient did well during the session. The muscles are more relaxed, the 

swelling gone completely and there is a big improvement on his ROM 

Self-therapy: 

-DVT prevention exercise includes dorsiflexion, plantar flexion and circle movements 

of the ankle joint – repeated 3times per day each set 10 repetitions.  

-Isometric contraction of the gluteus muscles in a supine position. Repeated 2 times per 

day each set 10 repetitions. 

-Walking upstairs and downstairs  

-Hip and knee flexion exercise by moving the heel towards the buttocks. Repeated 2 

times per day each set 10 repetitions. 

-While sitting at the edge of the bed with less than 90 degrees of a hip flexion, extend 

the leg-hold it and relax. Repeated 2 times per day each set 10 repetitions. 
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3.6 Final kinesiological examination 

 

 Final posture examination 

(The patient is using his 2 French crutches while standing to assess his posture ) 

-Posterior view: 

The base of support is normal (the foot are alignment with the hip) and the right 

foot is rotated outward slightly. The patient was able to put more weight on his right leg 

but not fully. He has a symmetrical trophy of the calf muscles. The popliteal line on the 

left leg is slightly lower compared to the right leg. The pelvic is tilted toward the left. 

He has a slight hyper lordosis of the lumbar spine and kyphotic thoracic spine and the 

curves of the spine were obvious. His both scapula’s are prominent and the left 

thoracobrachial tringle is wider compared to the right side. The left shoulder is slightly 

elevated more than on the right side. 

-Anterior view : 

The right foot is slightly externally rotated compared to the left. There is 

symmetrical trophy of the right thigh and the pelvic is elevated on the right side. The 

left shoulder is more elevated, and the rights shoulder and head are forward protracted.  

-Side view (left and right): 

The pelvic is anteriorly tilted which caused the slight hyper lordosis on his 

lumbar spine.The patient has a kyphotic position on his thoracic spine which lead to an 

upper crossed syndrome and the hyper lordosis on his cervical spine leads to a head 

protraction. 

 Final pelvic examination: 

The patient has an anteversion and lateral pelvic tilt to the left so the right iliac crest 

,ASIS and PSIP were higher compared to the left side.. 

 Final breathing stereotype: 

In supine, sitting and prone position , the patient had an abdominal and lower 

thoracic breathing 
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Final gait examination: 

The patient is walking using 2 French crutches with a 3-point gait. The patient is 

able to load more on the right leg. The speed of the patient’s gait remains the same but 

the length of his steps has increased, with a periodic gait rhythm. The patient 

successfully completed all the gait phases except the loading phase because he is not 

able to fully load on his right leg yet. And there was increasing in the hip extension 

movement. During walking the patient is able to control his gait more specially with the 

external rotation of the right foot. The thoracic spine is in a slight kyphotic position and 

the head is forward protracted, but he is not watching his steps anymore leading to 

decrease the kyphotic position which the patient tends to do it before. His both 

shoulders are elevated, he tends to do that to focus more on his gait. 
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Final anthropometric measurements : 

(It was done using a measurement tape in cm) 

The examination of the anatomical length was measured from the umbilicus to the 

medial malleolus according to the supervisor recommendation because of the lateral 

pelvic tilt to left. 

Table No:13-Anthropometric measurements of the lower extremities-- final 

kinesiological examination 

LE measurements  Left Right 

Anatomical length 100 cm 101 cm 

Functional length 91 cm  92 cm 

Thigh length 46 cm 46 cm 

Calf length 45 cm 46 cm 

Circumferences   

15 degrees above the knee 48 cm 48 cm 

10 degrees above the knee 46 cm 46 cm 

Of the knee 41 cm 41 cm 

Of the calf 37 cm 37 cm 

Of the ankle 27 cm 27  cm 

Of the foot 23 cm 23 cm 

 

Legend: cm – centimetre 
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Final goniometry (according to SFTR format, according to JANDA) 

The measurements of Adduction, external and internal rotation of the right leg were not 

done because they are CI) 

Table No:14- Goniometry- final kinesiological examination 

Lower extremity AROM(L) PROM(L) AROM(R) PROM(R) 

HIP joint     S: 5-0-70     S:10-0-80    S:5-0-70    S:10-0-75 

 F: 30-0-10 F: 35-0-10 F:20-0-X F:25-0-X 

 R: 35-0-30 R: 40-0-35  R: X  R: X 

Knee joint     S: 10-0-120     S:10 -0-125     S:5-0-110     S:10-0-120 

Ankle joint S: 15-0-40 S: 20-0-45 S: 15-0-40 S:20-0-40 

 R: 15-0-30 R: 20-0-35 R:10-0-30 R:15-0-30 

Legend: X: Not tested  

 

 Final muscle length test according to Janda 

The hip flexor, hip abductor, piriformis muscles were not tested because of the 

surgery and the testing position of these muscles. 

Table No: 15- Muscle length test- final kinesiological examination 

Muscles Right LE Left LE 

Triceps Surae  Grade 0 Grade 0 

Hamstrings  Grade 1  Grade 0 

Hip Adductors   Grade 0  Grade 0 

 

 

 



66 

 

 Final muscle strength test according to Kendall 

The muscle strength test of the right hip adductor and hip flexor muscles was 

modified due to the patient condition because the position as Kendall described was 

contraindicated from the Doctor. 

Same as in the initial examination  

Table No:16- Muscle strength test of the lower extremities acc. to Kendall- final 

kinesiological examination 

Muscle Left LE    Right LE 

Gluteus Maximus 4+ 4+ 

Gluteus medius 4+ 4 

Gluteus minimus 4+ 4 

TFL 4+ 4+ 

Hip adductors 5 4 

Hip flexors 4+ 4 

Hamstrings 4+ 4 

Quadriceps femoris 5 4+ 

Triceps Surae 4+ 4 

Peroneus longus and brevis 4+ 4 

Tibialis anterior 5 4 

Tibialis posterior 5 4 

Legend: TFL: Tensor fascia latae muscle 

 

 

 



67 

 

 Final neurological examination 

Final superficial sensation examination 

Table No:17- Superficial sensation examination- final kinesiological examination 

Dermatome  Right LE Left LE 

L1 Normal sensation   Normal sensation   

L2 Normal sensation   Normal sensation   

L3 Normal sensation   Normal sensation   

L4 Normal sensation   Normal sensation   

L5 Normal sensation   Normal sensation   

S1 Normal sensation   Normal sensation   

S2 Normal sensation   Normal sensation   

 

Final deep tendon reflexes  

Table No:18- Deep tendon reflexes examination- final kinesiological examination 

Reflex  Right LE Left LE 

Patellar reflex Normal  Normal  

Ankle reflex  Normal  Normal  

Medio plantar reflex Normal  Normal  

 

Final superficial (exteroceptive) sensation in the lower extremities: 

Table No:19- Superficial sensation examination- final kinesiological examination 

Sense Right LE  Left LE 

Tactile sensation  Normal  Normal  
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Final deep (exteroceptive) sensation in the lower extremities: 

Table No:20- Deep sensation examination- final kinesiological examination 

Sense Right LE  Left LE 

Sense of body movement Normal  Normal  

Sense of the joint position Normal  Normal  

 

Final cortical sensory functions in the LE: 

Table No: 21-cortical sensory function examination- final kinesiological examination 

Sense Right LE  Left LE 

Graphesthesia  Normal  Normal  

Touch localization  Normal  Normal  

two point discrimination  Normal  Normal  

 

 Final scar examination 

The patient has a 14cm scar length on the right thigh. The stitches were removed on 

15.01.2024. The skin temperature around the scar is symmetrical compared to the left 

leg. There were no signs of inflammations, and the swelling has significantly decreased. 

During examination of the scar mobility, it was in a good condition, without any 

resistance felt. 

 Final fascial examination  

The examination was done according to Lewit.  

On the right leg; there were no fascia limitation in both medial and lateral side of the 

thigh into a cranio-caudal direction  

On the left leg; there were no imitation found on the thigh from the lateral side into a 

caudal direction but there was a slight limitation in the Achilles tendon into a lateral 

direction. 
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 Final muscle tone palpation 

Table No:22- Muscle tone palpation- final kinesiological examination 

Muscles  Left LE Right LE 

Vastus lateralis and medialis  Normal Normal   

Rectus Femoris  Normal Normal  

Hamstring Normal Normal  

Hip Adductor Normal Normal  

Gluteus Medius  Normal  Normal 

Gluteus Maximus Normal Hypotonic 

Triceps Surae Normal Normal 

Iliopsoas Normal  Slight hypertonic 

Piriformis Hypertonic Normal 

TFL Normal  Slight hypertonic 

Legend: TFL: Tensor fascia latae muscle 

 

 Final movement stereotype examination 

Hip extension according to Janda: 

The patient was able to do it in both sides but with the right leg the activation of the 

gluteus maximus was delayed so mainly the hamstring was initiating the movement and 

the patient tend to rotate slight while he is doing it compared to the healthy side. 

Hip abduction according to Janda: 

The patient was successfully able to do it alone without any support. The movement 

was done by elevating the pelvic to do the movement and the tensor mechanism was 

observed. 
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 Final joint play examination  

According to Lewit 

Table No: 23- Joint play examination- final kinesiological examination 

Examined joint Right LE Left LE 

Fibular head No restriction No restriction 

Knee joint No restriction No restriction 

Patella  No restriction No restriction 

Talocrural joint No restriction No restriction 

Subtalar joint Slightly restricted to eversion 

direction 

No restriction 

SI joint Slight restriction to a 

ventrodorsally direction 

No restriction 

Chopart joint No restriction No restriction 

Lisfranc joint No restriction No restriction 

MTP No restriction No restriction 

PIP No restriction No restriction 

DIP No restriction No restriction 

Legend: SI: Sacroiliac joint 

MTP: Metatarsophalangeal joint 

PIP: Proximal interphalangeal joint 

DIP: Distal interphalangeal joint 
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Final deep stabilization system examination  

according to Prof. Kolář 

Trunk diaphragm test: 

The motion of the diaphragm was not visible during observation. However the patient 

was able to follow my instructions and during application of the pressure  on both sides, 

the patient was not able to perform it against my finger on the right side and on the left 

it was slightly felt.  

 

 3.6.1 Conclusion of final kinesiological examination  

following 8 physiotherapeutic sessions, the patient demonstrated notable 

progress. Evaluation of the scar indicates a good healing, measuring 14 cm length, no 

sign of inflammation. Additionally, no limitation felt during assessment the mobility of 

the scar, and the stitches were removed on 15.01.2024.  

Posture examination was done using the 2-French crutches for support, and he is 

able to load on his right leg more, but not fully. Due to the weight distribution 

adjustment, it positively impacted his gait, resulting in elongation of the steps and a 

regular rhythm. Patient was able to control his gait more, practically clear in controlling 

the external rotation of the right foot. Additionally, there was an increase in hip 

extension, symmetrical trophy of the calf and thigh muscles compared to the left leg, 

and it was confirmed by circumference measurements and muscle palpation. 

Following the fascia examination, no limitation were found resulting in an 

increase in the active ROM of the right hip, including hip flexion, extension and hip 

abduction, knee flexion and extension. 

Muscle strength examination showed a notable enhancement in the overall 

muscle strength on the right leg. Unfortunately, the movement stereotype examination 

showed similar results as the initial examination with Hip extension and Hip abduction. 

While the muscle length test of the right leg showed improvements in the Triceps surae 

and Hip adductors, but shortness lasted in the right hamstrings. 
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While examining the joints, no blockage was found in the right knee joint, 

Lisfranc and MTP joint. Unfortunately, there were a slight restriction on the right SI 

joint and Subtalar joint. 

3.7 Evaluation of the therapy effect 

The patient’s overall condition has shown significant since our first meeting, and 

the progression was confirmed by the final kinesiological examinations results. 

Throughout the therapy sessions, the patient was cooperative and satisfied with the 

therapy sessions and the progression after each therapy. The patient evaluated the pain 

as 0 on the VAS. He had 8 therapeutic sessions and during these 8 sessions, our focus 

was on achieving the short-term goals, which primarily centred on increasing the ROM 

in hip flexion and hip abduction, reducing hypertonic muscles, improving the muscle 

strength and muscle length, fascia release (see Table 30) and mobilising the restricted 

joints (see Table 32). But 8 sessions were not enough yet for the patient to return to his 

normal ADL activities without limitations, for example he is still using his both crutches 

during walking (see Table 31).  

The passive stretching technique applied to the Triceps surae and Hip adductors, 

during the therapy sessions were effective in reducing the muscle shortness (see Table 

26), resulted in increasing the ROM (see Table 25). Moreover, the prescribed 

strengthening exercise, were helpful to improve the strength of the Gluteus group 

muscles, Hip abductors, Hip adductors, Quadriceps femoris, Hamstring and Hip flexors 

(see Table 27). Although strengthening exercises using the TheraBand it helped in 

increase the volume of the thigh muscles (see Table 24). In my therapy sessions, I used 

simple analytic strengthening and stretching exercises This approach proved effective, 

and my patients found it easier to understand compared to more complex physiotherapy 

techniques. 

PIR technique which I performed according to Lewit, showed good results in 

relaxing the hypertonic muscles such as the Rectus Femoris, Iliopsoas and hip 

Adductors. For each muscle group, the technique was repeated 3 times (see Table 28) 

leading to a smoother hip and knee joint movements and the ROM in flexion, extension, 

and abduction. As a result, the patient’s gait improved significantly, allowing for greater 

hip extension than before (see Table 31), and by using of verticalization, gait training 

and stairs training also had a positive impact on improving the overall patient's gait. 
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To reduce swelling around the surgical area and improve scar mobility, a soft 

ball was used around the surgical wound. By rolling the ball in the direction of restricted 

movement, it helped release tension and improve mobility. Scar massage was also 

applied around the wound using light pressure in "C" and "S" shapes (see Table 29). 

Reducing the swelling resulted in decreasing in the volume of the patient's calf muscles 

(see Table 24). 

Joint mobilization techniques, according to Lewit, showed additional positive 

outcomes. The technique facilitated a joint restriction release, allowing for greater 

freedom of movement. In general, joint mobilization technique was done carefully, to 

ensure the patient comfort while achieving the treatment goal. And after completing 

each session, there were increased in the joint flexibility (see Table 32). Additionally, 

using the soft tissue techniques according to Lewit helped in reduce muscle tension and 

improve joint mobility, which was highly effective in promoting relaxation and 

restoring function. 

The tables below provide a detailed comparison of therapy outcomes before and 

after the intervention, which showing the effectiveness of all the therapeutic approaches 

which were used.  
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Anthropometric measurements results - before and after the therapy 

sessions  

Table No: 24- Anthropometric measurements results before and after the therapy. 

LE measurements  Before  After  

 Right LE Right LE 

Anatomical length 101 cm 101 cm 

Functional length  92 cm  92 cm 

Thigh length 46 cm 46 cm 

Calf length 46 cm 46 cm 

Circumferences   

15 degrees above the knee 47 cm 48 cm 

10 degrees above the knee 45 cm 46 cm 

Of the knee 41 cm 41 cm 

Of the calf 38 cm 37 cm 

Of the ankle 28  cm 27  cm 

Of the foot 24 cm 23 cm 

Legend: cm – centimetre 
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Goniometry results - before and after the therapy sessions  

Table No: 25- Goniometry-ROM-results before and after the therapy 

Lower extremity Before  Before After  After 

 AROM(R) PROM(R) AROM(R) PROM(R) 

HIP joint    S:5-0-50    S:10-0-65    S:5-0-70    S:10-0-75 

 F:10-0-X F:10-0-X F:20-0-X F:25-0-X 

 R: X  R: X R: X  R: X 

Knee joint     S:0-0-90     S:0-0-90     S:5-0-110     S:10-0-120 

Ankle joint S: 15-0-40 S:20-0-40 S: 15-0-40 S:20-0-40 

 R:10-0-30 R:15-0-30 R:10-0-30 R:15-0-30 

Legend: X: Not tested 

SFTR = Sagittal-Frontal-Transverse-Rotation 

 

Muscle length test- according to Janda- before and after the therapy 

sessions 

Table No: 26- Muscle length test results before and after the therapy 

Muscles Before  After  

 Right LE Right LE 

Triceps Surae  Grade 1 Grade 0 

Hamstrings  Grade 2  Grade 1 

Hip Adductors   Grade 1  Grade 0 
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Muscle strength test- according to Kendall- before and after the therapy 

sessions 

Table No: 27- Muscle strength test results before and after the therapy 

Muscle Before          After  

 Right LE     Right LE 

Gluteus Maximus 4 4+ 

Gluteus medius 3- 4 

Gluteus minimus 3- 4 

TFL 3- 4 

Hip adductors 4 4+ 

Hip flexors 4 4+ 

Hamstrings 4 4+ 

Quadriceps femoris 3+ 4+ 

Triceps Surae 3+ 4 

Peroneus longus and brevis 4 4 

Tibialis anterior 4 4 

Tibialis posterior 4 4 

Legend: TFL: Tensor fascia latae muscle 
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Muscle tone palpation- before and after the therapy sessions 

Table No: 28- Muscle tone palpation results before and after the therapy 

Muscles  Before  After  

 Right LE Right LE 

Vastus lateralis and medialis  Hypotonic  Normal   

Rectus Femoris  Hypertonic  Normal  

Hamstring Hypotonic Normal  

Hip Adductor Hypertonic Normal  

Gluteus Medius  Hypotonic Normal 

Gluteus Maximus Hypotonic Hypotonic 

Triceps Surae Hypertonic Normal 

Iliopsoas Hypertonic Slight hypertonic 

Piriformis Hypertonic Normal 

TFL hypertonic Slight hypertonic 

Legend: TFL: Tensor fascia latae muscle  
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 Scar examination on the right hip- before and after the therapy sessions 

Table No:29- scar examination results before and after the therapy 

Before  After  

The scar length is 16 cm  

The stitches was not removed yet and it is 

still covered with the sterile wound. 

Temperature around the scar is slightly 

warm compared to the left thigh but there 

was no signs for inflammation, it is a bit 

swelling around the wound. 

The scar length is 14 cm 

 The stitches were removed on 

15.01.2024.  

The skin temperature around the scar is 

symmetrical compared to the left leg. 

There were no signs of inflammation, the 

swelling has significantly decreased. 

During examination of the scar mobility, 

it was in a good condition, without any 

resistance felt. 

 

 

 

 Fascia examination of the right leg- before and after the therapy sessions 

Table No:30- Fascia examination results before and after the therapy 

Before  After  

The limitation were found on both medial 

and lateral side of the thigh into a cranio-

caudal direction and in the lower part of 

the leg (bellow the patella) it was limited 

in a cranial direction. 

There were no fascia limitation found in 

both medial and lateral side of the thigh 

into a cranio-caudal direction  
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 Gait examination - before and after the gait training  

Table No: 31- Gait examination results before and after the therapy 

Before  After  

- Avoiding to put weight on his right leg  

 

-The speed is slow 

 

-The length of steps decreased  

 

-A periodic gait rhythm.  

 

- Stance phase is missing  

leads to an early flat foot on the left foot. 

 

-Decreased in hip extension 

 

- He is able to minimal load on the right 

leg.  

-The speed a bit faster 

 

-The length of steps increased  

 

 - A periodic gait rhythm 

 

-The stance phase slightly exist  

 

 

-Increase in hip extension  
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 Joint play examination- according to Lewit- before and after the therapy 

sessions 

Table No: 32- Joint play examination results before and after the therapy 

Examined joint Before After 

 Right LE Right LE 

Fibular head No restriction No restriction 

Knee joint Restricted to the medial 

direction 

No restriction 

Patella  No restriction No restriction 

Talocrural joint No restriction No restriction 

Subtalar joint Restricted to eversion 

direction 

Slightly restricted to eversion 

direction 

SI joint Slight restriction to 

ventrodorsally direction 

Slight restriction still exists 

into ventrodorsally direction 

Chopart joint No restriction No restriction 

Lisfranc joint Restricted to ventral direction No restriction 

MTP Restricted to ventral 

direction  

No restriction 

PIP No restriction No restriction 

DIP No restriction No restriction 

Legend: SI: Sacroiliac joint 

MTP: Metatarsophalangeal joint 

PIP: Proximal interphalangeal joint 

DIP: Distal interphalangeal joint  
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4 Discussion  

The patient had 8 therapeutic sessions, during these 8 sessions we were able to 

see the improvement in this short time. 

One of the most notable improvements was in the ROM. Through the active 

exercises that the patient was doing, we achieved increased the ROM in the right hip, 

including hip flexion, extension, and hip abduction, as well as in the knee flexion and 

extension. Additionally, at CLPA hospital, the use of CPM machine aided to increase the 

ROM. According to a study by (Liao, et al., 2019), the use of CPM post-surgery not 

only helps improve ROM but also reduces pain. 

Moreover, the prescribed active exercises led to remarkable gains in the muscle 

strength, which facilitated in smoother and more controlled movements, as in hip 

flexion and extension. (Bennell, 2013) 

Employing fascia release in the right leg specially on the thigh in a cranio-caudal 

direction from both the medial and lateral sides and joint mobilising technique 

according to Lewit, played a pivotal role in increasing the ROM , reducing the stiffness 

and improving the movement quality, such as hip extension which was decreased at the 

beginning, and it was approved by (Kuruma, et al., 2013) 

Post-Isometric Relaxation (PIR), effectively relaxed the Rectus femoris and Hip 

adductor muscles as (Bose, et al., 2018) described the benefit of using PIR for muscle 

relaxation. Then with added PIR with stretching according to Janda targeted hamstring 

muscles on both sides. Additiolly, in the future I aim to combined PIR with TENS for 

the double effectiveness which the patient will get as it was described by (Podczarska, 

et al., 2016) 

In the future, I would like to use Proprioceptive Neuromuscular Facilitation 

(PNF) techniques with the patients after a total hip replacement surgery, as mentioned in 

the 'Post-operative rehabilitation' section, PNF is employed to restore movements and 

improve gait for daily activities (Gabada, et al., 2024) 

 

Furthermore, I aim to add some stability and coordination exercises into the 

rehabilitation plan, even though my patient is not experiencing any stability issues. And 

to achieve this goal, I would like to use hydrotherapy to improve stability and 
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coordination as it was mentioned in the 'Post-operative rehabilitation' (Becker, et al., 

2009). As a result, It will benefit the treatment’s progression and improvement of the 

patient’s overall condition specially the patient’s gait. I believe, it will accelerate 

improvements in the patient’s gait and decrease the risk of fall. Even using the 

prescribed methods, the final gait examination has shown positive results, including 

improvements in the stance phase compared to the beginning, and performing stability 

and coordination exercises will promote controlling the gait with applying the correct 

gait pattern. 

Regarding to use the physical therapy modalities, it would be effective to the 

therapy progression to add laser for scar therapy alongside with the manual scar 

treatment, which will make the healing process of the soft tissue faster (Freitas, et al., 

2013). 

  For the oedema, according to(Sobiech et al., 2022),  lymphatic kinesiological 

taping in the post-operative phase significantly reduces oedema.  

 

5 Conclusion  

I would like to express my heartfelt gratitude to my supervisor for her invaluable 

guidance and support throughout my journey of writing my bachelor thesis. Also, I am 

thankful to see the gradual improvement and positive results of achieving the short-term 

goal with my patient during the therapy sessions. This accomplishment refers to my 

patient, who showed motivation and cooperation during the therapy sessions.  

Although, writing my bachelor thesis provided me with the knowledge of the 

total hip replacement surgery and its therapy. Reading the new studies, promoted me 

with further consideration of the possible therapy procedures and physical therapy 

modalities. 
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