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Abstract

Title: Physiotherapy Rehabilitation After Total Hip Replacement.

Thesis aim: Application of comprehensive theoretical findings of the hip joint, coxarthrosis,

and training of practical knowledge related to total hip replacement diagnosis and following

physiotherapeutic rehabilitation care.

Clinical findings: A 59 years old male patient after total hip replacement surgery with
swollen upper thigh, reduced ROM at left hip joint for abduction and extension and at the left
knee joint in flexion and decreased muscle strength in the left lower extremity but overall no

serious complications.

Summary: The thesis includes two main sections. The first section is theoretical, consisting
of a brief overview of hip joint anatomy, biomechanics, kinesiology besides coxarthrosis as
disease and its prevention, total hip replacement surgery clinical view also its approaches, and
rehabilitation protocol for total hip replacement including all surgical care phases. The second
section consists of a description related to the patient case study, which contains a detailed
initial kinesiological examination, therapies that were applied, final kinesiological

examination, and the outcome of applied therapies.

Keywords: Coxarthrosis, Osteoarthritis, Total hip replacement, Hip arthroplasty,

Rehabilitation, Physiotherapy



Abstrakt

Nazev: Rehabilitace fyzioterapie po totalni ndhradé¢ kycle.

Cil disertacni prace: Aplikace komplexnich teoretickych poznatkli o kycelnim kloubu,
koxartrdze a procviceni praktickych znalosti souvisejicich s diagnostikou totdlni artroplastiky

kycelniho kloubu a naslednou fyzioterapeutickou rehabilitacni péci.

Klinické nalezy: 59lety muz po operaci totalni nahrady ky¢le s oteklou nohou, snizenou ROM
v levém kycelnim kloubu pro unos a extenzi a v levém kolennim kloubu pfi flexi a snizenou

svalovou silou v levé dolni konceting, ale celkové bez zavaznych komplikaci.

Shrnuti: Diplomova prace zahrnuje dvé hlavni ¢asti. Prvni Cast je teoretickd, sestava ze
stru¢ného piehledu anatomie kycelniho kloubu, biomechaniky, kineziologie kromé koxartrozy
jako nemoci a jeji prevence, klinického pohledu na chirurgicky zakrok nahrady kycelniho
kloubu 1 jeho pfistupil a rehabilitacniho protokolu pro totalni kyc€el vyména véetné vSech fazi
chirurgické péce. Druha ¢ast sestava z popisu souvisejiciho s ptipadovou studii pacienta, ktery
obsahuje podrobné¢ pocateCni kineziologické vySetfeni, pouzité terapie, zavérecné

kineziologické vySetteni a vysledek aplikovanych terapii.

Klicova slova: Koxartroza, Osteoartréza, Totalni ndhrada kycelniho kloubu, Artroplastika

kycelniho kloubu,, Rehabilitace, Fyzioterapie
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1 Introduction

The thesis aims for a better understanding of rehabilitation care provided by a
physiotherapist after total hip replacement and summarized illustration of anatomy of the hip
joint and hip osteoarthritis. The contents of my thesis are divided into two main parts, with the

first being (The general part) and the second main part is (The special part).

The General Part contains anatomical explanation of the hip joint and its biomechanics.
Brief chapter concerning hip osteoarthritis, total hip replacement common surgical approaches,

and rehabilitation procedures for patients before and after total hip replacement.

The Special Part comprises a particularised case study based on the clinical placement
which was carried out at Centrum 1écby pohybového aparatu (CLPA) in Prague, Czech

1" January 2021 to 5™ February 2021 of a patient after a total hip

Republic, during the period 1
replacement due to coxarthrosis and he is receiving rehabilitation care. The case study includes
the complete medical history of the patient and an initial kinesiological analysis which was
performed on the patient followed by establishing rehabilitation short-term goals and long-term
goals. Detailed therapy progress and therapy procedure have been documented as part of the
case study. Subsequently, as all the therapy sessions were completed, a final kinesiological

examination was done to evaluate the effects of the applied therapy on the patient.

I was educated on all the performed physiotherapy procedures during the work
placement during my bachelor’s studies in physiotherapy at the Faculty of Physical Education
and Sport of Charles University, Prague, Czech Republic. No invasive methods were

employed.



2 General Part

2.1 Anatomy of hip joint

The hip joint is a ball and socket synovial joint that consists of the articulation between
the head of the femur and the acetabulum of the pelvis. It meets the four characteristics of a
synovial or diarthrodial 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 with its inherent stability dictated primarily by its osseous
components/articulations [1]. The primary function of the hip joint is to provide dynamic
support to the weight of the trunk while facilitating force and load transmission from the axial
skeleton to the lower extremities, allowing for ambulatory and mobility functions. Allows for
movement in three major axes, all of which are perpendicular to one another. The center of the
entire axis is located at the femoral head. The transverse axis permits flexion and extension
movement. The longitudinal axis, or vertically along the thigh, allows for internal and external
rotation. The sagittal axis, or forward to backward, allows for abduction and adduction

movements [2].
2.1.1 Osteology

The cup-shaped acetabulum is formed by contributions from the ilium (approximately
40% of the acetabulum), ischium (40%), and the pubis (20%) [3]. These three bones are
separated by the triradiate cartilage, in the skeletally immature a fusion of triradiate cartilage
starts to occur around the age of 14 — 16 years and is complete usually by the age of 23 [4].
The actual articular surface appears lunate shaped when viewed observing into the acetabulum.
The central inferior acetabular fossa which is a fat-filled space that accommodates a synovial
covered fat pad and also contain the acetabular attachment of the ligamentum teres Fig. (1).
Attached to the rim of the acetabulum is the fibrocartilaginous labrum which has less of a
contribution to joint stability compared to the glenoid labrum in the shoulder. It has an
important role in distribution of forces around the joint and physiological joint development
[5, 9]. It has been also suggested that it plays a role in helping exert a negative pressure effect
within the hip joint by restricting the movement of synovial fluid to the peripheral compartment
of'the hip [6,11]. The femoral head is covered with corresponding articular cartilage regardless
the ability of the acetabular brim to accommodate the full range of motion. The covered region

forms approximately 60 to 70%.



The fovea capitis is the uncovered part on the central area of the femoral head for the
femoral insertion of the ligamentum teres that contains an important blood supply but does not

contribute in joint stability [6].

lliofermoral ligament (cut)

/Anterior inferior iliac spine
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-
. ' \‘\\ -
Articular cartilage —_ Fat in acetabular fossa

Head of femur
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Pubofemoral ligament (cut)

Oblurator artery

/ Obturator membrane
" 'f/
lliofemoral Ischiofemoral Ligament of
ligament (cut) ligament (cut) head of femur (cut) (Ligamentum teres )

Figure 1 The articulating surfaces of the hip joint — pelvic acetabulum and head of the femur.

The head of the femur is attached to the femoral shaft by the femoral neck, that differ
in length depending on body size. In the normal adult, the neck-shaft angle is usually 125+5°,
coxa valga is the condition when this value exceeds 130° and when the inclination is less than
120° the condition is coxa vara . This feature is important for facilitating freedom of joint
motion when the femoral shaft is laterally displaced from the pelvis. The lever arms used to
generate motion by the abductor muscles will either be inadequate or too large if there is
significant deviation in angle outward this distinctive range. The neck-shaft angle decreases
progressively as a result of remodeling of bone in response to stress patterns changing from
150° after birth to 125° in the adult [7]. The femoral neck rotated slightly anterior to the coronal
plane in the normal person. Femoral anteversion is referred to as medial rotation, anteversion
angle is measured as the angle between a mediolateral line through the knee and a line through

the femoral head and shaft. For femoral anteversion the common range is from 15° to 20° [8].



2.1.2 Ligaments and Capsular Anatomy

The joint capsule is firm. While the ball and deep socket configuration gives naturally
the hip great stability ,and the capsular ligaments (iliofemoral, ischiofemoral, and pubofemoral)

serve a fundamental role in balancing functional mobility and joint stability Fig(2).

The iliofemoral ligament is anteriorly to the hip in the form of an inverted ‘Y.’. It
extends from proximal attachment to the ilium to insert along the intertrochanteric line. It keeps
the pelvis from tilting posteriorly in upright stance and limiting adduction of the extended lower
limb because the iliofemoral ligament is taut in extension and relaxed in flexion. Being the

strongest ligament in the body, with a tensile strength greater than 350N [10].

The pubofemoral ligament is located inferiorly and posteriorly blending into its medial
edge to the iliofemoral ligament. It spans from its proximal attachment at the obturator crest
and superior pubic ramus to the intertrochanteric fossa. The pubofemoral ligament mergers
with the inferior band of fibers of the iliofemoral ligament at the attachment site on the lesser
trochanter, distally at the femoral attachment. It shows laxity when the hip is in an adducted

position and maximal tautness in abduction [11].

The ischiofemoral ligament posteriorly concludes the main ligamentous constraints
from its ischial attachment medially, it inserts medially to the base of the greater trochanter and
laterally on superolateral aspect of the femoral neck. Due to the length and tautness of
ischiofemoral ligament fibers with motion at the hip joint , the ligament has been suggested to
restrict internal rotation in hip joint [11 ].The ligamentum teres has minimal contribution in the
stability of the hip and in traumatic dislocations it can be torn but some propose that it enacts

in joint nutrition [12].

Anterior Posterior

lliofemoral
ligament

Ischiofemoral

ligament
Pubofemoral

ligament

Figure 2 The extracapsular ligaments of the hip joint, iliofemoral, pubofemoral and ischiofemoral ligaments [15].



2.1.3 Neurovascular Anatomy

Hilton’s law of innervation states, “The same trunks of nerves whose branches supply
the groups of muscles moving a joint, furnish also a distribution of nerves to the skin over the
insertion of the same muscles, and the interior of the joint receives its nerves from the same
source.” It is concurred that innervations to the hip joint are provided by the nerves which cross
the joint and supply the hip joint musculature. The anterior region of the hip joint capsule is
innervated by the femoral and obturator nerves, the femoral nerve contributing specifically to
the anterior and anterolateral capsular regions [14]. The anteromedial aspects of the hip joint
is innervated by the anterior and posterior divisions of the obturator nerve, and it has been
observed to contribute branches to this region of the capsule. The posterior elements of the
joint capsule receive innervation from the superior gluteal nerve, the nerve to the quadratus
femoris, and direct branches from the sciatic nerve [13,14]. Also, the superior gluteal nerve
accompanying, the inferior gluteal nerve supply both gluteus medius and minimus while
running in a posterior to anterior direction between them. This consists of the ascending branch
of the first perforating artery, branches of the medial and lateral circumflex femoral arteries,
and the descending branch of the inferior gluteal artery which originates from the lumbosacral
plexus also and exits the pelvis under the inguinal ligament near to the ASIS [14]. Along the
intertrochanteric line the lateral circumflex femoral artery runs after arising from the deep

femoral artery.Fig.3 [15]

Medial circumflex -
T 4
femoral artery \ / i

N

{

Lateral circumflex

femoral artery Femoral artery

Profunda femoris artery

Figure 3 The medial and lateral circumflex femoral arteries are the major blood supply to the hip [15].



2.1.4 Muscular Anatomy

The configuration of the hip allows rotational motions in all directions, requiring many

controlling muscles arising from a wide surface area to provide adequate stability. The 22

muscles acting on the hip joint contribute to provide the forces required for movement of the

and also contribute in hip stability [16].

Action

Muscle

Origin

Insertion

Innervation

Iliopsoas (iliacus, psoas
major, psoas minor)

T12-L5 transverse

processes, iliac crest, and

Lesser trochanter

Femoral nerve

sacrum
Rectus femoris AIIS and anterosuperior ~ Superior patella Femoral nerve (L2-
acetabulum L4)
= Tensor fascia latae ASIS and iliac crest Iliotibial tract Superior gluteal nerve
S
= (L4, L5)
=
= Sartorius ASIS Anteromedial tibial Femoral nerve (L2,
plateau L3)
Gluteus maximus Outer cortex of ilium, Posterior iliotibial Inferior gluteal nerve
posterior sacrum and tract and gluteal (LS5, S1, S2)
coccyx tuberosity
Biceps femoris Ischial tuberosity Fibular head and Tibial branch of
posterolateral tibial ~ sciatic nerve (LS, S1,
plateau S2)
Semimembranosus Ischial tuberosity Posteromedial tibial Tibial branch of
plateau sciatic nerve (L5, S1,
£ $2)
2
g Semitendinosus Ischial tuberosity Anteromedial tibial ~ Tibial branch of
&= plateau sciatic nerve (L5, S1,
S2)
Gluteus medius Anterior gluteal line Lateral surface of Superior gluteal nerve
greater trochanter (L4, L5, S1)
= Gluteus minimus Outer cortex of ilium Anterior surface of  Superior gluteal nerve
S
> greater trochanter (LS5, S1)
=
% Tensor fascia latae ASIS and iliac crest Iliotibial tract Superior gluteal nerve

(L4, L5)

10




Inferior pubic ramus, ischial

Gluteal tuberosity and

Obturatornerve (L2,

Quadratus femoris

Lateral border of ischial
tuberosity

Adductor maenus tuberosity adductor tubercle of L3)and sciatic nerve
u u i
& medial femur (L2-L4)
= Adductor longus Body of pubis Middle third of linea Obturator nerve (L2-
'% aspera L4)
S
= Adductor brevis Inferior ramus and body of Proximal linea aspera (Obturator nerve (L2-
< pubis and pectineal line L4)
Gluteus medius Anterior gluteal line Lateral surface of Superior gluteal nerve
= greater trochanter (L4, L5, S1)
=)
= Gluteus minimus Outer cortex of ilium Anterior surface of  Superior gluteal nerve
é grater trochanter (LS5, S1)
=
g Tensor fascia latae ASIS and iliac crest Iliotibial tract Superior gluteal nerve
E (L4, L5)
Obturator internus Inner surface of obturator Medial greater Nerve to obturator
membrane trochanter internus (L5, S1)
Outer surface of obturator
membrane, pubic ramus, .
Obturator externus o by Y Trochanteric fossa ~ Obturator nerve (L3,
and ischium
L4)
Superior gemellus Ischial spine Posterior greater Nerve to obturator
trochanter internus (L5, S1)
- Inferior gemellus Ischial tuberosity Posterior greater Nerve to quadratus
£ trochanter femoris
]
;2 Piriformis Anterior surface of the Posterosuperior greater [Ventral rami of S1
§ sacrum and sacrotuberous trochanter and S2
g ligament
=
=

Quadrate tubercle

Nerve to quadratus
femoris

Table 1 : Muscles of the hip joint: their origin, insertion, and innervation [16].
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2.2 Biomechanics of hip joint

Biomechanics of the hip joint includes solid biomechanics, kinematics, and kinetics.
Solid mechanics describes the mechanical properties of living organisms, including the
transmission of forces and tribology between joint surfaces. Kinematics mainly describes the
movement, coordination, and control of the musculoskeletal system. Kinetics defines the
progression of living organisms and their condition of force to understand the joint stability,

coordination, fracture healing, gait, and other changes [17].

2.2.1 Solid biomechanics

The ball-and-socket configuration of the hip joint is the main assurance for its inherent
stability. In daily activities, the hip joint is influenced by compressive stress, tensile stress,
shear stress, moment, and friction. Once it’s loaded, the force on the sacrum transmits through
the hip joint to the femoral neck and then to the lower limb. Attributable to the neck shaft angle,
the route of resultant force on femoral neck is not in line with femoral neck axis, causes the
compressive stress to be always greater than the tensile stress. The hip joint capsule is thick
and can prevent the dislocation of the hip joint during excessive activity. The three ligaments
on the capsule form a complex ligament system to maintain hip stability , as iliofemoral
ligament, limits hip hyperextension and internal rotation while pubofemoral ligament limits the
hip abduction and external rotation and ischiofemoral ligament when the hip flexes it limits the

internal rotation and adduction [17].

2.2.2 Kinematics

The hip joint is capable to perform multiaxial movement placed around the femoral
head in three axes perpendicular to each other .The line connecting the centers of the bilateral
femoral heads is horizontal axis, the movement around is the flexion and extension; the line
through the anterior—posterior direction of the femoral head is sagittal axis, the movement
around is adduction and abduction. The line connecting the center of the hip and knee joint is
the mechanical axis, or rotation axis, the movement around is an internal and external rotation.
The highest movement of the normal hip joint is on the sagittal axis, with 0—140 ° flexion and
0-15 °extension. The other ranges of motions are 0—45 ° abduction and 0-30 ° adduction, 0—
45 © external rotation, and 0—50 ° internal rotation when the hip flexes. All of hip joint

movements are restricted by bony structures and joint capsules [18].
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2.2.2.1 Femoral-on-pelvic osteokinematics

> Rotation of the Femur in the Sagittal Plane

Full hip flexion loosens the three main capsular ligaments but stretches the inferior
capsule and muscles (ex. gluteus maximus). Hip flexion is typically limited to 70° to 80°, when
the knee is fully extended due to the increased tension in the hamstring muscles. Significant
variability can be projected in this movement as a consequence of high intersubjective
flexibility in hamstring muscle [44].

The hip extends normally about 20° beyond the neutral position. The passive tension
all over the capsular ligaments increases while full hip extension especially the hip flexor
muscles and the iliofemoral ligament. Passive tension in the stretched rectus femoris, which
spans across both the hip and the knee, reduces hip extension to about the neutral position while
the knee is fully flexed during hip extension [44].

> Rotation of the Femur in the Frontal Plane

The hip abducts typically about 40°, It can be restricted primarily by the pubofemoral
ligament and the adductor muscles. The hip adducts beyond the neutral position about 25°. In
addition to interfering with the contralateral extremity, passive tension in stretched hip abductor
muscles, iliotibial tract, and superior fibers of the ischiofemoral ligament limit full adduction
[18][46].

> Rotation of the Femur in the Horizontal Plane

The degree of internal and external rotation of the hip is different among subjects. On
average, the hip internally rotates from the neutral position about 35°. when the hip is extended,
maximal internal rotation stretches the external rotator muscles, such as piriformis muscle, and
some parts of the ischiofemoral ligament [45].

The extended hip externally rotates on average about 45°. Extreme tightness in the
lateral fiber bundle of the iliofemoral ligament will lead to limitation in external rotation.

Moreover, excessive tension in any internal rotator muscle can limit external rotation [44].

2.2.2.2 Pelvic -on- femoral osteokinematics

> Pelvic Rotation in the Sagittal Plane: Anterior and Posterior Pelvic Tilting

Hip flexion arises during an anterior pelvic tilt. The direction of the tilt is based on the
direction of rotation of a point on the iliac crest, either anterior or posterior. The anterior tilt of
the pelvis occurs around the mediallateral axis of rotation through both femoral heads. The

tendency of the supralumbar trunk to follow the forward rotation of the pelvis is related to the
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increase of lumbar lordosis. Whereas, the normal adult when sitting with 90° of hip flexion can
achieve about 30° of additional pelvic-on-femoral hip flexion before its restricted by a fully
extended lumbar spine. the iliofemoral ligament notably loosens during full anterior tilt of the
pelvis as most the ligaments of the hip. Clear tightness in hip extensor muscles such as
hamstrings could limit the excesses of anterior pelvic tilt [46].

The more elongated hamstrings are more about to resist an anterior pelvic tilt during
standing (with knees fully extended), but the sum of resistance is usually insignificant unless
the muscle is physiologically impaired and produce excessive resistance to elongation[46].

The hips can be extended about 10° to 20° from the 90° sitting position through a
posterior tilt of the pelvis. During sitting, short-arc pelvic rotation would increase the length
(and consequently tension) minimally in the iliofemoral ligament and rectus femoris muscle.

As the pelvis posteriorly tilts the lumbar spine flattens or flexes [46].

> Pelvic Rotation in the Frontal Plane

Pelvic-on-femoral rotation in the frontal and horizontal planes is better described
supposing a person is standing on one limb. The weight-bearing limb is mentioned as the
support hip. By raising the iliac crest on the side of the non-support occurs abduction of the
support hip. The lumbar spine should curve in the opposite direction of the rotating pelvis, if
the supralumbar trunk remains nearly stationary. Within the lumbar area, to the side of
abducting hip, a slight lateral convexity occurs [44].

Pelvic-on-femoral hip abduction is limited to about 30°, due to the natural limitation of
lateral bending in the lumbar spine. Pelvic-on-femoral hip abduction can be limited due to the
marked tightness in hip adductor muscles or the pubofemoral ligament. In case of a marked
adductor contracture, the iliac crest on the nonsupport side of the hip remains lower than the
iliac crest of the support hip, which could interfere with walking [46].

Adduction of the support hip happens by a lowering of the iliac crest on the side of the
non-support hip. This movement results in a slight lateral concavity on the side of the adducted
hip within the lumbar region. A hypomobile lumbar spine and/or decreased extensibility in the
iliotibial tract or hip abductor muscles, such as the gluteus medius, tensor fasciae latae, or

piriformis, may restrict or affect performing this motion [46].
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> Pelvic Rotation in the Horizontal Plane

Pelvic-on-femoral rotation occurs in the horizontal plane about a longitudinal axis of
rotation. Internal rotation of the support hip occurs when the iliac crest on the side of the non-
support hip rotates anteriorly in the horizontal plane. On the contrary during external rotation,
, the iliac crest on the side of the non-support hip rotates posteriorly in the horizontal plane.
The lumbar spine must rotate (or minimally twist) in the opposite direction of the rotating pelvis
only if the pelvis is rotating beneath a relatively fixed trunk [46] [47].

The minimal range of axial rotation normally permitted in the lumbar spine notably
limit the full demonstration of horizontal plane rotation of the support hip. The complete
potential of pelvic-on-femoral rotation necessitates that the lumbar spine and trunk follow the
rotation of the pelvis , a movement plan which is more consistent with ipsidirectional

lumbopelvic rhythm [47].
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2.2.3 Kinetics of hip joint

The static loading of the hip joint has been frequently approximated with a reorganised,
two-dimensional analysis performed within the frontal plane. Once the body weight is being
held on both legs, the centre of gravity is focused between the two hips, and the force is exerted
evenly on both hips. Under these loading conditions, the body weight minus the weight of both

legs is evenly supported on the femoral heads, and the resultant vectors are vertical [19].

The actual centre of gravity in a single leg stance moves distally and away from the
supporting leg since the non-supporting leg is being calculated as part of the body mass acting
upon the weight-bearing hip. The muscles that resist this movement embraces the upper fibres
of gluteus maximus, tensor fascia lata, piriformis, hamstrings, obturator internus, gluteus
medius and minimus participate to maintain balance by improving stability at the knee and hip
joints. The magnitude of the forces for single leg stance is three times bodyweight but it varies
crucially on the lever arm ratio between the body weight moment arm and the abductor muscle
moment arm. Therefore, increasing the lever arm ratio likewise increases the abductor muscle

force mandatory for gait and subsequently the force on the head of the femur [20].

Forces acting on the hip joint will be significantly reduced by using a cane [21].
Standing up using a cane for support, does not eliminate the requirement of standing with the
center of mass (COM) with the specificity of it being vertically aligned with the base of support.
One should have the ability to maintain an upright posture when using a cane held in the hand
of the non-stance side, and the COM kept over the wide base of support. The stance hip would
be in alignment in a more direct way over the stance foot, and compared to while standing
without a cane the moment arm of the ground reaction force (GRF) would be shorter [22]. The
momentum caused by pull of the abductor muscles and the cane support produce a moment
with the same magnitude but opposite to that generated by the effective body weight, besides
the cane use on the non-stance side reduces the required force from the abductor muscles to
around 50% of body weight [22]. The joint reaction forces can be reduced by 50%, when about
15% of the body weight is applied to the cane [21]. However holding a cane on the affected
side for patients after hip replacement surgery would not reduce the gravitational torque of the
upper body around the stance hip. Consequently, the pain reduction would be minimal around

the hip implant in this position [23].

Holding the cane in a hand on the side of stance, the base of support might shift more

laterally in the direction of the stance side and might become even more further from the hip
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joint than the case where no cane is used. All of which might cause the individual to lean yet
more laterally with the purpose of maintaining the vertical alignment which ensures that the
COM is still over the base of support. The lean of the trunk would reduce the weight of HATL
(Head, Arms, Trunk, and the opposite Lower extremity) which affects the adductor moment
and the required pull moment of the abductor muscles may be reduced. Nevertheless, it requires
more activity in the other body parts muscles, and leads to an increase in the load on the knee

joints , the lumbar spine joints and other neighboring joints [22].
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2.3 Hip Joint Osteoarthritis

Hip osteoarthritis, also knows as ‘Coxarthrosis’ is manifested as degeneration of the
tissues of the hip joint, including hyaline cartilage, fibrocartilage, bone, and synovium. The hip

is the second most commonly affected joint after the knee [24].

2.3.1 Epidemiology

Worldwide, osteoarthritis (OA) is estimated to be the fourth leading cause of disability,
it’s the precipitating diagnosis for more than 90% of the increasing number of total hip joint
replacement operations being undertaken worldwide [25]. Dagenais et al. conducted a
systematic review of the prevalence of radiological primary radiographic primary hip
osteoarthritis [26]. The study was reviewed in many locations and the mean prevalence by
location was much lower in Asia (1.4%) and Africa (2.8%) than it is in Europe (7.2%) and
North America (10.1%). The prevalence of hip OA was lower in women (6.9%) than in men
(8.5%). Prevalence of hip OA correlating sturdily and raising gradually with age and reached
14% in the 85-or-above age group [26].

2.3.2 Etiology and risk factors

OA is characterized by loss of structural integrity of cartilage lining the articular
surface. Senescence of the chondrocytes within the matrix is evident within osteoarthritic
cartilage and increases with age. A combination of decreased matrix synthesis, increased
matrix degradation, and wear and tear of the weight bearing joints leads to irreparable
destruction of the articular cartilage. Destructive processes lead to swelling, decreased shock
absorbing properties (compliance), softening, fracturing, fibrillation, ulceration and ultimately

erosion of the cartilage with exposure of the subchondral bone [27].

As the disease process, forces are transmitted to the subchondral bone leading to
increased bone turnover with sclerosis and the formation of cysts and osteophytes. The bone
overlying the cysts or areas of avascular necrosis might collapse causing flattening of the
femoral head. This is associated with significant pain of sudden onset resulting in decreased
use of the limb, loss of muscle bulk and strength around the joint allowing abnormal
biomechanical forces through the joint and surrounding soft tissues and thus disrupting the
joint organ as a whole [29]. The known causes of hip osteoarthritis include primary
inflammatory arthritis, such as rheumatoid arthritis and ankylosing spondylitis; acromegaly
and various other metabolic diseases; and anatomical deformities of the joint resulting from

developmental disorders, such as congenital hip dysplasia, Perthes disease, and slipped capital
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epiphysis [30]. However, some risk factors are modifiable (e.g., body mass, training patterns,

lifestyle, hip positioning and loading) [30].

General risk factors include age, sex, and genetics [28]. Genes have been identified that
are associated with both cartilage thickness and hip shape [29]. These genes are expressed in
developing limb buds and in developing cartilage as well as being expressed in response to
increased biomechanical loads. Thus, the genes associated with hip OA could affect either the

hip shape or the cartilage microstructure [29].
2.3.3 Signs and symptoms

Patients with hip osteoarthritis classically develop pain over months to years rather than
acutely. The pain is described at first as intermittent an achy groin pain, which gets worse at
the end of the day, and/or within some related activity (predominantly when walking or
climbing stairs). In all disease stages rest and night pain may feature, but as the disease
progresses, the severity increases. hip osteoarthritis cases may be considered “severe” if
symptoms are considerable obstruction to mobility and independence [31]. Muscle spasm found
around the hip joint can promotes the joint deformity to set in. The limb could be shortened, and
the thigh could be adducted, and. Typical examination findings for OA includes groin tenderness
and decreased or painful movements [30]. The most sensitive single indicator of hip

osteoarthritis is limitation of internal rotation [32].
2.3.4 Diagnosis and classification

Osteoarthritis can be classified into two categories primary osteoarthritis which is
idiopathic and secondary osteoarthritis which is caused by an underlying disorder such as joint
trauma, Wilson’s disease, hemochromatosis, gout, and neuropathic arthropathies [49]. Hip OA
frequently diagnosed upon clinical appearance, however imaging examinations can be suitable
to both confirm a diagnosis and to monitor the disease progression. When confirmed the
clinician performs a focused clinical examination of the affected hip. The examination contains
an inspection and leg length assessment followed by comparison between the affected and
opposite side, an evaluation of joint fixed position denoting deformity, and a gait assessment.
To assess for tenderness or injuries, palpation of regional bony prominences and tendons. A
neurovascular assessment of both lower limbs and range of motion of the affected hip joint

should be performed with a comparison to the contralateral side [50].
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In 1963, Kellgren described four grades for the radiologic assessment of hip OA based
on the degree of joint space narrowing, osteophyte formation, arthritic changes affecting the

bone margins, and gross deformity as the following [24] :

+ Grade 1- (Doubtful OA) with possible joint space narrowing medially and subtle
osteophyte formation around the femoral head.

+ Grade 2 — (Mild OA) with definite joint space narrowing inferiorly with definite
osteophyte formation and slight subchondral sclerosis.

+ Grade 3 - (Moderate OA) with marked narrowing of the joint space, small osteophytes,
some sclerosis and cyst formation, and deformity of the femoral head and acetabulum.

+ Grade 4 — (Obliterated) joint space with features seen in grades 1 to 3, large

osteophytes, and gross deformity of the femoral head and acetabulum.

Numerous other radiographic classification systems exist such as Croft’s grade,
minimal joint space, and the Tonnis classification [48]. A blood test usually confirms the
diagnosis and to shows other inflammatory conditions such as rheumatoid arthritis. Among the
most common laboratory examinations that are ordered when testing for hip OA includes
complete blood count, erythrocyte sedimentation rate, C-reactive protein, rheumatoid factor,
and cyclic citrullinated peptide antibody tests. Patients with marked radiographic changes may

not essentially show severe associating clinical symptoms and vice versa [49].

2.3.5 Treatment

Hip joint OA extend over periods of a patient's life, patients with OA are expected to
be treated with a number of different pharmaceutical and nonpharmaceutical interventions,

often in combination [51].

» Nonpharmacologic treatments [52][51]

- An exercise program that does not comprise high-impact activities
frequently is advocated and is associated with pain reduction. Aquatic
exercises improve function as well. Exercises that strengthen and stretch the
muscles around the hip can support the hip joint and ease hip strain. Certain
activities and exercise that can aggravate the hip joint should be recognized

and avoided Activities that require twisting and bending at the hip such as
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golf or high impact such as jogging which should be substituted with
activities that put on less stress on the hip joint such as gentle yoga, cycling,
or swimming. Manipulation and stretching should be considered as adjuncts
to core treatments, particularly for hip OA.

- Physical therapy is the backbone of treatment in mild and early hip OA it is
aimed for strengthening hip muscles and maintaining joint mobility.
Physical therapy may provide little or no benefit, if provided during the later
stages of hip OA.

- Transcutaneous electrical nerve stimulation is considered as an adjunct to
core treatments for pain relief for patients with hip OA.

- 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.

- Proper Footwear and Bracing/Joint Supports/Insoles Patients should be
educated about appropriate footwear that features shock absorbing
properties to address lower limb.

- Assistive Devices including walking sticks, tap turners, canes, and other
devices should be considered as adjuncts to core treatments for people with
OA who have specific problems with activities of daily living.

- Patient education can help to incorporate multiple approaches into hip OA

treatment and minimize risk factors.

» Pharmacologic Treatments [52]

Acetaminophen is typically recommended as a first-line medication for OA.
However, the role of acetaminophen for short-term relief of hip OA pain remains
equivocal.

Topical Nonsteroidal anti-inflammatory drugs (NSAIDs) may be considered as an
adjunct therapy for pain in addition to core treatments. Acetaminophen and topical
NSAIDs should be considered ahead of oral NSAIDs, cyclooxygenase 2 inhibitors,

or opioids.
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- 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.

» Surgical Treatments [52]
- Hip Arthroscopy primarily performed during early OA stages, provides
temporary relief and is associated with a high conversion rate to THA

(9.5%-50%).
- Total Hip Arthroplasty surgical modality for patients with intractable pain,
for those who have failed nonsurgical treatment, and with severe functional

impairment.
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2.4 Total hip arthroplasty

2.4.1 Indications and contraindications

Total hip arthroplasty (THA) designated for patients who have failed conservative
treatment options for a deteriorated hip joint [37]. THA is primarily indicated for the patients
who continue to have persistent, debilitating pain, a significant decrease in the activities of
daily living, and some radiographic evidence ( X-ray) of joint damage. The surgery relieves
the pain and functional disability experienced by patients with moderate to severe arthritis of

the hip, improving their quality of life [41].

THA contraindications include local hip infection or sepsis, ongoing systemic infection

or bacteria and severe cases of vascular dysfunction [41].
2.4.2 Common surgical approaches

2.4.2.1 Anterior approach

The patient positioned supine on a specialized traction table. Both feet are firmly
secured to boots attached to lever arms that permit positioning of each lower extremity. The
surgical incision begins 2—4 cm lateral to the anterior superior iliac spine of the pelvis. It is
then carried distally and laterally for about 8—12 cm at 20° from the sagittal plane of the patient
toward the lateral aspect of the patient’s ipsilateral knee. The fascia overlying the tensor fascia
latae (TFL) is incised, and a plane is then developed between the TFL and sartorius. The
surgeon will then encounter the interval between the rectus femoris and gluteus medius. Hip
retractor displaces the rectus femoris medially and the gluteus medius laterally to expose the
anterior joint capsule of the hip [37]. Advocates of this approach consider its advantages to be
the muscle-sparing nature of its internervous intervals, earlier restoration of gait kinematics

and low dislocation rates [38].

2.4.2.2 Lateral approach

The patient is placed in the lateral decubitus 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
gluteus medius and vastus lateralis are split during the process and the abductor hip abductor
mechanism is compromised [37]. This approach provides adequate exposure of both the
proximal femur and acetabulum[37]. It has the benefit of providing an extensile exposure to
the femur as required. A very low dislocation rate has also been reported in clinical follow-up

[39].
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2.4.2.3 Posterior approach

The patient is placed in the 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 6cm.The surgeon then incises the fascia latae overlying the gluteus maximus and
bluntly splits the muscle down to the short external rotator [37]. This approach provides
adequate visualization of both the acetabulum and femur during both reconstructive
procedures. The approach spares the abductor muscles during surgical exposure of the
acetabulum and femur. It also has the benefit of providing an extensile exposure to the femur

and acetabulum as required [40].

2.4.3 Complications

THA following complications includes dislocation (posterior approach dislocations
frequently higher compared to other surgical approaches), abductor muscle weakness
(Common after lateral approach), nerve injury, intra-operative fractures, haemorrhage, venous
thromboembolism, fat embolism, and pulmonary embolism, discrepancy of leg length, and

pain [42].

2.5 Rehabilitation before and after total hip replacement

2.5.1 Pre-operative rehabilitation
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The pre-operative phase includes comprehensive examination of the patient which should

be done before preceding to any rehabilitation plan. The examination should include a

kinesiological examination, goniometric measurement, and a standardized evaluation of the

everyday life quality [43], and it focuses on the following :

>
>

YV V V V

Correct muscle imbalance in the hip area and decrease contractures.

Modification of breathing pattern.

Gait training with decreased weightbearing on the affected extremity while using
walking aids.

Self-care training with uninvolved limb.

Enhancement of overall fitness.

Patient instruction regarding early post-operative phase ( verticalization ).

Pain management

Also, the patient should be informed about the hip precautions (contraindicated

motions) after THA for the prevention of hip dislocation, and THA using the posterolateral

approach contraindicated movements are no hip flexion over 90° degrees, no hip adduction

past the midline of the body, and no hip internal rotation. The anterolateral approach

contraindicated movements are identical as for after the posterolateral approach, but also hip

external rotation as precaution [33].

2.5.2

Post-operative rehabilitation

At an early post-operative stage, the physiotherapist should assess the neuromuscular

and respiratory system of the patient. The assessment includes the following components [43]:

>

V V V V V V VYV V

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.
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» Assessment of ADL, self-care, and independence of the patient (dressing up, bed
mobility, hygiene, etc.).

In this phase, thromboembolic prevention is the main focus [43]. Compression stocking
are worn right after the surgery to prevent blood clots, and the prevention can be achieved with
the ankle pump exercise, in which the patient actively performs maximum dorsal flexion and
plantar flexion of the ankles repetitively or vascular gymnastics. Repositioning of the patient
and maintain the operated extremity in a safe position for the operated hip joint. A cushion
should be put between knees to prevent rotation and adduction past midline. On the first post-
operative day verticalization is allowed if the patient is in a normally good condition. Physical
therapy, for the reduction of post-operative pain and edema around the surgical area
cryotherapy with (ice packs, crushed ice, etc.) can be initiated shortly after the surgery [43].
For the prevention of post-operative pulmonary complications respiratory physiotherapy is
indicated. Muscle strength exercising with isometric or active-assisted concentric contraction
of muscles such as the quadriceps femoris, hip abductors, and gluteal muscles. In order to
increase muscle contraction and improve the musculature and control of the lower extremities
[43]. The weight-bearing resumption is up to the decision of the surgeon. On the second post-
operative day usually begin bed mobility training, transfer training, and gait training if the

patient condition allows [43].

Starting from 3™ post-operative day until discharge, hip abduction and extension
exercises in the prone position should begin, and daily repositioning is essential for the
prevention of muscle contractures [43]. The therapist should confirm that the patient is
sustaining the post-operative precautions. Training the upper extremities should start in order
to conserve or improve muscle strength and correct muscle imbalance. As the stitches are
removed the scar therapy should be initiated to prevent the development of scar contractures
and adhesions. The patient should also become independent with transfers and with gait using
assistive devices, ability to demonstrate 3-point gait with relief of loading of the operated leg
and train stairs climbing after the first week of operation [43]. the patient should be taught to
do some home exercises and the therapist should ensure that the patient is able to do the
exercise program independently before being discharged from the hospital [43]. The involved
extremity can be fully loaded usually after 3-6 months of the surgery and in this phase sensory-

motor training for improvement of posture and balance can be introduced.
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3 Case study

3.1 Methodology

The clinical work placement for writing this dissertation took place in the
orthopedic department of Centrum LéCby Pohybového Aparatu in Prague, Czech
Republic, from the 11" of January 2021 till the 5% of February 2021. All the therapy
procedures which I applied to the patient were performed under the supervision of Bc.

Tereza Lavingerova.

The case study has one male participant aged 59 years and diagnosed with
M16.0 Coxarthrosis sin grade 4. The patient underwent total hip replacement surgery

after all the conservative therapies failed. The total amount of applied sessions were 8.

This thesis project was approved by the Ethics Committee of the Faculty of
Physical Education and Sport of Charles University under the registration number
073/2021, and the patient was alerted and aware of my position as a student, and his

agreement to participate in the therapy is for the aim of fulfilling my bachelor’s thesis.
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3.2 Anamnesis

Date 19-1-2021

Examined person: M.J

Gender: Male

Date of birth: 06-05-1961
Diagnosis according to ICD-10 :
- M16.0 Coxarthrosis sin.

- 796.6 Presence of artificial hip joint. Total hip arthroplasty sin.

3.2.1 Present Status

Objective

Height: 185cm

Weight: 84kg

BMI: 24.5 Kg/m2.

Somatotype: Ectomorph

Cognition: physiological

Assistive devices: 2 French crutches, Glasses for reading.

The patient is oriented, cooperative, eloquent, and apyretic with normal breathing
intensity. Compression socks covering both lower extremities from metatarsals to mid-thigh,
with no signs of hematoma. Stitches are present and it's covered with adhesive sterile wound

dressing. Slight edema around the operation site.
Subjective
Chief complaint: Pain around the surgical wound and decreased mobility in the left hip.

STP: The patient is after TEP of the left side with anterolateral approach. The surgery was
done in CLPA on the 12" of January after being diagnosed with grade 4 coxarthrosis. The
stiches planned to be removed on the 25" of January. At the moment the patient is complaining

from decreased mobility and decreased muscle strength accompanied with pain grade 3-4 on
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visual analog scale during the performance of active movements in the left hip . He is able to

eat , dress up and go to the toilet with help of the two crutches.

3.2.2 Occupational Anamnesis:

Retired electrician who used to work in big factories to fix engines.

3.2.3 Medical Anamnesis:

Chronic asthma

3.2.4 Pharmacological Anamnesis :

Airflusan 25mg  1-0-1.

3.2.5 Surgery Anamnesis :

None.

3.2.6 Family Anamnesis :

The mother has Hypertension and diabetes mellitus type II.

The father had rheumatoid arthritis and coxarthrosis.

3.2.7 Social Anamnesis :

The patient lives with his wife and son.

3.2.8 Functional Anamnesis :

-The patient is able to perform all ADL, stand and walk with assistance of crutches.
-The patient prior to the surgery, used to play sports three times a week.
-He Lives on the 1% floor with 30 stairs.

-Sleeping hours are not affected after the surgery but, he cannot sleep on the side of operated
hip due to the pain, and must have the pillow between legs during sleep to avoid adduction

across the mid line.

-The patient mustn’t flex the hip over 90°, perform hip adduction cross the midline of the body

nor external rotation due to the hip operation.

3.2.9 Allergy Anamnesis :

None
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3.2.10Hobbies :
Climbing, golf and handball.

3.2.11 Abuses:

Non smoker, alcohol occasionally.

3.2.12 Previous rehabilitation:

None.

3.2.13 Indication of rehabilitation:

— Prevention of postoperative complications.
— Prevention of musculoskeletal changes.

— Pain relief.

— Verticalization.

— Scar care.

— Improve muscle strength.

— Maintain mobility of the joints.

— Educate the contraindicated movements.

— Gait and stairs training.

— Use of assistive devices ( crutches ) training.

— Maintain range of motion in physiological ranges.
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3.3 Initial kinesiological analysis

Date:19-1-2021

3.3.1

Postural Examination ( Static )

“The patient is standing and supporting more on the right side using two forearm crutches

13

— Posterior view:

3.3.2

The patient has slight narrow base of support, with both feet externally rotated. The
patient is bearing most of his weight on the medial side of right foot. He has general
hypotrophy of calf muscles, thigh muscles and gluteal muscles on the left side
compared to the right side, with flexed knee joint on the left side. The shoulder gridle
is slightly elevated, protracted and the scapula is abducted with internal rotation of

inferior angle, while the head is in protracted.
Side view :

The left knee and hip is in semiflexion position. Increased lumbar lordosis with
prominence of spinous process from L2/L4 and slightly increased thoracic kyphosis.
Trunk in slight rotation towards the left side. shoulders and head in slight protraction

position.
Anterior view :

Both feet are in external rotation position, and the toes are slightly pressed to the floor.
The patient is bearing weight more on the right side resulted in slight flexion of the left
knee joint. The shoulders are elevated, protracted and the head is in a protraction

position.

Gait Examination

The patient is using 2 forearm crutches during walking to decrease the weight-
bearing on the operated leg as he is allowed to load it only 70%. The width of support
is normal not wide nor narrow, asymmetrical rhythm during the gait as he tends to move
the right leg first quickly and drag the left leg on the floor , The speed of his gait is
relatively fast with short stride length . The patient has covered all phases of the gait
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3.3.3

3.34

except loading response phase as he tends to avoid loading of the left leg which has
slight flexion position of knee and hip and decreased extension of the left hip. The
whole trunk was steady deprived of unwanted movements but the patient has a tendency
to watch his steps resulted in slight kyphotic posture with protraction and flexion of the
head and elevation of shoulders.

Typology of gait according to Janda: Distal gait pattern.

Pelvis Palpation :

The iliac crest, anterior superior iliac spine (ASIS), and posterior superior iliac

spine (PSIS) were all higher on the right side.

Pelvis position:: The pelvis is in anteversion position with a lateral tilt to the left side.

Breathing Stereotype :
The patient has abdominal breathing in sitting and standing while in supine
position mostly he was using upper chest. the breathing frequency was 13 breath per

minute. and no prominent activity of accessory muscles. the trunk was stable in all

positions.
3.3.5 Vele Test:
-Grade 1 ( Both sides )
3.3.6 Anthropometric measurements (Measured using a Linen Measuring
Tape)
Measured Left Right
Anatomical length 97 cm 98 cm
Functional length 101 cm 102 cm
Thigh length 55 cm 56 cm
Calf length 45 cm 45 cm

Table 2: Lengths of the lower extremities-Anthropometric measurements-Initial kinesiological analysis

Measured Left Right
The circumference of the 15 cm above the patella
thigh 44 cm 46 cm
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10 cm above the patella

40 cm 42 cm
The circumference of the | 37 cm 37 cm
knee joint
The circumference of the calf | 36 cm 37 cm
The circumference of the | 32 cm 33 cm
ankle
Circumference Foot 28 cm 28 cm

Table 3: Circumferences of the lower extremities- Anthropometric measurements-Initial kinesiological

analysis

3.3.7 Measurement of range of motion (SFTR format, goniometry
according to Janda)

- Adduction, internal rotation, and external rotation of the left hip joint were not

measured as its contraindication .

AROM PROM
Left Right Left Right
Hip Joint S 5-0-55 S 10-0-90 S 10-0-70 S 10-0-100
F 15-0-CI F 35-0-10 F 30-0-CI F  45-0-15
R CI-0-CI R 35-0-30 R CI-0-CI R 40-0-35
Knee Joint S 0-0-100 S 0-0-120 S 0-0-105 S 0-0-130
Ankle joint S 10-0-30 S 10-0-40 S 10-0-35 S 10-0-45
R 15-0-30 R 15-0-30 R 15-0-30 R 20-0-35

CI=Contraindication .

Table 4: Measurement of range of motion—lInitial kinesiological analysis

3.3.8 Muscle length test (according to Janda)

Hip flexors, hip abductors and piriformis muscles weren’t tested because the testing

positions for these muscles require the patient to have his hip joint in a position that is

contraindicated by the surgeon.
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Muscle Left Right
Triceps Surae 1 0
Hip Adductor 1 0
Hamstring 1 1

Table 5: Muscle length test- Initial kinesiological analysis

3.3.9 Manual muscle strength testing ( according to Kendall )

— The testing position for the left hip adductor and hip flexor muscles described by
Kendall methodology is contraindicated by the surgeon for the patient . Therefore the

testing position was modified to match the patient abilities .

— For testing left hip adductor muscles the patient is in supine position having wedge
pillow between thighs to prevent adduction , with the help of the therapist the patient
places his leg in abduction , and then asked to return back the leg while the therapist

applies resistance

— For testing left hip flexor muscles the patient was in supine position with his knee at

the edge of the table and then asked to flex his hip slightly and hold from the position.

Tested Muscle Right Left
Extremity | Extremity

Gluteus Maximus 4+ 3
Gluteus medius 4+ 3
Gluteus minimus 4+ 3
Hip adductors 4+ 3
Hip flexors 4+ 3
Hamstrings 4+ 3+
Quadriceps femoris 4+ 3
Triceps Surae 4+ 4
Peroneus longus et brevis 4+ 4
Tibialis anterior 4+ 4
Tibialis posterior 4+ 4

Table 6: Muscle strength tesing- Initial kinesiological analysis
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3.3.10Neurological Examination

Deep Tendon Reflexology of Upper & Lower Extremities

Right Left

Normal Patellar reflex (L 2 — 4) Normal

Normal Ankle jerk (L 5—-S 2) Normal

Normal Medio plantar reflex (L5 — | Normal
S2)

Table 7: Deep Tendon Reflexology of Upper & Lower Extremities- Neurological Examination- Initial

kinesiological analysis

Superficial (exteroceptive) sensation in the lower extremities

Right

Sense

Left

Normal

Tactile sensation

Normal

Table 8: Superficial (exteroceptive) sensation in the lower extremities-Neurological Examination- Initial

kinesiological analysis

Superficial (exteroceptive) sensation in the lower extremities

Right Sense Left
Normal Sense of body movement | Normal
Normal Sense of joint position Normal

Table 9: Superficial (exteroceptive) sensation in the lower extremities-Neurological Examination- Initial

kinesiological analysis

Cortical sensory functions in the lower extremities:

Right Sense Left

Normal Graphesthesia Normal
Normal Two point discrimination | Normal
Normal Touch localization Normal

Table 10: Cortical sensory functions in the lower extremities-Neurological Examination- Initial

kinesiological analysis
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3.3.11 Palpation of muscle tone

Muscle Right Left

Quadracepis femoris Normal Hypotonic

Hamstrings Normal Hypotonic

Adductor muscles Hypertonic Hypertonic

Abductor muscles Hypertonic Hypotonic

Gluteus maximus Normal Hypotonic

Triceps surae Normal Hypertonic

Rectus abdominis Hypotonic

Iliopsoas Hypertonic Hypertonic

Piriformis Hypertonic Hypertonic

Quadratus lumborum Normal Normal

Table 11: Palpation of muscle tone- Initial kinesiological analysis

3.3.12 Joint play examination according Lewit

Examined joint Right Left

Head of fibula Normal Restricted in ventral direction

Patellofemoral Normal Restricted in caudal and

lateral direction

Talocrural Normal Normal

Subtalar Restriction in direction of | Restriction in direction of
eversion eversion

SI Restricted Normal

Transverse tarsal (Chopart) Normal Normal

Tarsometatarsal (Lisfranc) Normal Restricted

Metatarsophalangeal (MTP) | Normal Normal

Proximal interphalangeal | Normal Normal

(PIP)

Distal interphalangeal (DIP) | Normal Normal

Table 12: Joint play examination- Initial kinesiological analysis
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3.3.13 Scar examination

The patient has 11 cm long scar which is 8 days old . It is located in the
anterolateral part of the left thigh , with stitches and covered with sterile wound
dressing. No signs of inflammation nor hematomas , but slight swelling around the scar.

Upon palpation around the scar the temperature is warm and increase resistance of the

skin .

3.3.14 Fascia examination

lateral directions .

Examined fascia Right Left
Upper leg No restriction in medial or | Restricted mobility in
lateral directions . both medial and lateral
directions
Lower leg No restriction in medial or | No restriction in medial or

lateral directions .

Achilles tendon

No restriction in medial or

lateral directions .

No restriction in medial or

lateral directions .

Table 13: Fascia examination- Initial kinesiological analysis

3.3.15 Deep stabilization system examination (Prof. Kolai Approach )

— Extension test: The patient was extensively activating his paravertebral muscles

round the lumbar region. Supported on umbilicus. Hyperactivity of the hamstrings.

— Trunk diaphragm test: the diaphragm motion wasn’t visibly observable during

aspection but the patient could activate the diaphragm against pressure but its not

engaging with abdominals and pelvic floor muscles.
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3.3.16 Initial kinesiological examination conclusion

The patient is 7 days after hip replacement surgery. The incision is warm with
present stitches, visible swelling around the surgical site on the left thigh, and increased
resistance of the upper leg fascia around the scar. The left lower extremity cannot bear
weight yet as instructed by the surgeon therefore, the patient tends to keep it in flexion
position at hip and knee joint accompanied by external rotation of the both feet and
flexion of toes as Vele test graded 1 which indicates instability of the foot, while the
patient during the gait tends to look toward his steps which caused increase kyphosis
of thoracic spine, protracted head, and shoulder. The anterolateral approach of the
surgery resulted in decreased strength in gluteus maximus, gluteus medius, gluteus
minimus, hip flexors, hip adductors, hamstrings and quadriceps femoris as all the
mentioned muscles graded 3 according to Kendall and hypotonicity of quadriceps
femoris, hamstrings, gluteus maximus and abductor muscles as a consequence some
functions were altered such as inability of the patient to perform full extension in the
left leg during walking, decreased active range of motion in abduction, flexion and
extension at left hip joint and flexion at left knee joint. On the other hand, it had a
consequence on the circumference measurement of the left thigh and calf as there was
found a difference of 2 cm less on the left side, regardless the swelling that’s only
around the surgical wound, which is 35cm above the patella.

The joint restriction was found in the left head of fibula, patellofemoral joint,
Lisfranc joint, and subtalar joint on both sides. The overloading of the right side due to
the surgery resulted in restriction of sacroiliac joint right side left lateral tilt of the
pelvis, and hypertonicity of iliopsoas caused anteversion of the pelvis. All of the
mentioned findings are physiological after total hip replacement. Upon palpation of
muscle tone examination the patient felt discomfort when quadratus lumborum muscle
was palpated on the right side. The patient was using crutches during all the

examinations that require the patient to stand.
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3.4 Physiotherapy plan

3.4.1

Short term plan

DVT Prevention

Pain relief

Scar therapy

Reduce swelling around the scar on the left leg .

Strengthen hip adductors , hip flexors , quadriceps femoris and hamstrings on the left

side .
Improve ROM of left hip joint into flexion, extension and abduction .
Relaxation of hypertonic muscles ( adductors,triceps surae,iliopsoas) on the left side.

Mobilization of head of fibula in ventral direction , patellofemoral joint in caudal
direction, Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar

joint on both sides .

Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on

both sides .

Release fascia of upper leg .

Verticalization training

Posture correction

Gait training accompanied with stairs climbing
Crutches use training

Long term plan

Eliminate pain

Improve walking patterns and reduction use of walking aids .

Restore ROM in LE to physiological .
Improvement of overall physical condition

Maintain muscles condition of LE

Scar care and restore skin mobility

Ability to perform ADL and return to sports ( climbing , golf and handball ) .
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3.5 Therapy progress
3.5.1 Session 1
Date: 20-01-2021

Duration: 45 minutes

Subjective: The patient is excited and motivated to exercise as his goal is to have the

ability of performing all ADL without restrictions and return to his hobbies . At the

moment the patient doesn’t feel pain .

Objective : The patient is in a good mood and overall condition too , there is slight

swelling around the scar on the left hip , decreased ROM , weakness of lower extremity

muscles .

Goal of today’s therapy unit:

-  DVT prevention

- Reduction of swelling of the left thigh.

- Pain relief

- Verticalization training .

- Release fascia of upper leg .

- Increasing the ROM of the left hip into flexion, abduction and extension

- Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

- Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris ,
gluteus maximus and hamstrings on the left side .

- Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

- Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

Procedure:

- For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

- STT was applied on the left thigh to reduce swelling around the scar. The patient is in
supine position , gentle massage around the surgical wound was performed using a foam
ball . The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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- To strengthen quadriceps femoris and improve ROM the patient was in supine
position with overball under his knee and he was instructed to press his knee on the ball
slightly lift the leg above the mat as it contracts , for strengthening of flexors the patient
had overball under his ankles and was instructed to flex his leg ,as for strengthening
adductors the patient flexed knee joint of both legs , placed overall ball between knees
and asked to squeeze the ball and relax . each exercise was repeated 10 times .

- To strengthen abductors . the patient is in supine position and instructed to abduct his
left leg actively to the side and return to the starting position . The exercise was repeated
10 times.

- Strengthening of gluteus maximus muscle using isometric contractions. The patient is
in prone position and was instructed to contract his buttock isometrically and exert
maximum force of contraction for 5 seconds and then relax. The exercise was
repeated 10 times.

- For strengthening hamstrings using overball ,the patient is in prone and he was told
to put the ball between his ankles and to perform active flexion in the knee joint. As
reaching the maximal ROM , he slowly returns his feet on the table .This was
repeated 8 times.

- Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

- To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

- Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

- Passive stretching is used to stretch shortened muscles and increase ROM in the left hip
joint. For stretching the hip adductors and increase of range of motion into abduction
on both sides, the patient is supine . It was stretched by performing abduction with

extended leg. It was repeated for 4 times , each repetition 30 seconds .
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For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

Verticalization and mobilization of the patient from supine to sitting to standing with
assistance of crutches , he was informed about the contraindicated movements and
cushion should be between two legs when resting in bed and getting out of bed in

order to maintain a safe position of the left hip joint.

Results of today’s therapy unit:

Objective:

PIR method decreased the hypertonicity of muscles, also the strengthening exercises
for weak muscles were completed as necessary, there was no restriction subsequently
as mobilization of the blocked joints was performed. he was able to demonstrate the

self-therapy and understood the instructions for contraindicated movements.

Subjective:
Patient was performing good during therapy session , he was able to perform all

exercises but he felt slight pain during performing abduction.
Self-therapy:

- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session.
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3.5.2 Session 2
Date: 21-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session and is feeling better today as the pain

during active movements decreased.

Objective: The patient is in a good mood and overall condition too , decreased swelling

around the scar on the left hip , slight improvement of ROM , weakness of lower extremity

muscles .

Goal of today’s therapy unit:

DVT prevention

Swelling reduction of the left thigh.

Pain relief

Release fascia of upper leg.

Increasing the ROM of the left hip into flexion, abduction and extension

Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side,
sacroiliac joint on the right side and subtalar joint on both sides

Strengthening of hip adductors, hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

Relaxation of hip abductors, adductors, iliopsoas and triceps surae .

Stretching of triceps surae muscle, hip adductors on the left side and hamstrings on both
sides .

Gait training and crutches using.

Procedure:

For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

STT was applied on the left thigh to reduce swelling around the scar. The patient is in

supine position , gentle massage around the surgical wound was performed using a foam

ball .The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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To strengthen quadriceps femoris and improve ROM the patient was in supine

position with overball under his knee and he was instructed to press his knee on the ball

slightly lift the leg above the mat as it contracts , for strengthening of flexors the patient

had overball under his ankles and was instructed to flex his leg ,as for strengthening

adductors the patient flexed knee joint of both legs , placed overall ball between knees

and asked to squeeze the ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in supine position and instructed to abduct his
left leg actively to the side and return to the starting position . The exercise was repeated
10 times.

Strengthening of gluteus maximus muscle using isometric contractions. The patient is
in prone position and was instructed to contract his buttock isometrically and exert
maximum force of contraction for 5 seconds and then relax. The exercise was repeated
10 times.

For strengthening hamstrings using overball ,the patient is in prone and he was told to
put the ball between his ankles and to perform active flexion in the knee joint. As
reaching the maximal ROM , he slowly returns his feet on the table .This was repeated
8 times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip
joint. For stretching the hip adductors and increase of range of motion into abduction
on both sides, the patient is supine . It was stretched by performing abduction with

extended leg. It was repeated for 4 times , each repetition 30 seconds .
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For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

By the end of the session, the patient was trained and instructed for the correct gait in

the hallway of orthopaedic department in CLPA .

Results of today’s therapy unit:
Objective:
The hypertonicity of muscles was decreased by performed PIR, improved ROM of the

left knee in flexion and the patient has less tendency to overload right leg .

Subjective:
Patient performed all exercises without pain , he was happy because we walked but he
felt exhausted at the end .
Self-therapy:
- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.
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3.5.3 Session 3
Date: 22-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session, the pain during active movements

decreased .

Objective : The patient is in a good mood and overall condition too , decreased swelling

around the scar on the left hip , weakness of lower extremity muscles .

Goal of today’s therapy unit:

DVT prevention

Swelling reduction of the left thigh.

Pain relief

Release fascia of upper leg .

Increasing the ROM of the left hip into flexion, abduction and extension

Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

Gait training .

Stairs climbing training

Procedure:

For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

STT was applied on the left thigh to reduce swelling around the scar. The patient is in

supine position , gentle massage around the surgical wound was performed using a foam

ball. The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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To strengthen quadriceps femoris and improve ROM the patient was in supine position

with overball under his knee and he was instructed to press his knee on the ball slightly lift

the leg above the mat as it contracts , for strengthening of flexors the patient had overball

under his ankles and was instructed to flex his leg ,as for strengthening adductors the patient

flexed knee joint of both legs , placed overall ball between knees and asked to squeeze the

ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in supine position and instructed to abduct his
left leg actively to the side and return to the starting position . The exercise was repeated
10 times.

Strengthening of gluteus maximus muscle using isometric contractions. The patient is
in prone position and was instructed to contract his buttock isometrically and exert
maximum force of contraction for 5 seconds and then relax. The exercise was repeated
10 times.

For strengthening hamstrings using overball ,the patient is in prone and he was told
to put the ball between his ankles and to perform active flexion in the knee joint. As
reaching the maximal ROM , he slowly returns his feet on the table .This was
repeated 8 times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip
joint. For stretching the hip adductors and increase of range of motion into abduction
on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of

treatment table , with one hand I grabbed the patient’s foot and brings it into
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dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

By the end of the session ,the patient was trained for the gait in the hallway , and for
climbing the stairs he was instructed for correct pattern when climbing up and down

after that he practiced it within two floors both ways .

Results of today’s therapy unit:

Objective:

The hypertonicity of muscles was decreased by performed PIR, improved ROM of the
left hip in abduction ,

Subjective:
Patient performed all exercises without pain and he felt the release after PIR .
Self-therapy:

- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.
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3.5.4 Session 4
Date: 25-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session ,he expresses the pain 0 on VAS .
Objective : The patient is in a good mood and overall condition too and the stiches were
removed today .

Goal of today’s therapy unit:

- DVT prevention

- Swelling reduction of the left thigh.

- Pain relief

- Scar Examination

- Release fascia of upper leg .

- Increasing the ROM of the left hip into flexion, abduction and extension

- Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

- Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

- Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

- Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

Procedure:

- For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

- STT was applied on the left thigh to reduce swelling around the scar. The patient is in
supine position , gentle massage around the surgical wound was performed using a foam
ball. The massage was done by rolling the ball straight lines in caudocranial direction and
in a circular motion for 10 minutes.

- To strengthen quadriceps femoris and improve ROM the patient was in supine position

with overball under his knee and he was instructed to press his knee on the ball slightly lift

the leg above the mat as it contracts , for strengthening of flexors the patient had overball

under his ankles and was instructed to flex his leg ,as for strengthening adductors the patient
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flexed knee joint of both legs , placed overall ball between knees and asked to squeeze the

ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in side lying position and instructed to abduct
his left leg actively to the side and return to the starting position with cushion between
the knees and the therapist is fixing the iliac crest with one hand . This was repeated
for 8 times.

To strengthen gluteus maximus muscle The patient is in prone position and was
instructed to lift his left leg above the mat and keeping it extended at knee and hip joint
and bringing it back to the mat . This was repeated 10 times.

For strengthening hamstrings using overball ,the patient is in prone position and a
fitness weight of half kilo was attached around the left ankleand he was instructed to
to perform active flexion in the knee joint. As reaching the maximal ROM , he slowly
returns his feet on the table .This was repeated 8 times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip
joint. For stretching the hip adductors and increase of range of motion into abduction
on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.
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- The patient has removed the stitches today , the wound is slightly red , the temperature

is higher around it and slight swelling .

Results of today’s therapy unit:

Objective:

Improved muscle length of hamstrings on both sides and triceps surae on the left .
Subjective:

The patient feels more strong and confident compared to previous days .

Self-therapy:

- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.

51



3.5.5 Session 5
Date: 26-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session ,he expresses the pain 0 on VAS .

Objective : The patient is in a good mood and overall condition too .

Goal of today’s therapy unit:

DVT prevention

Swelling reduction of the left thigh.

Pain relief

Scar therapy

Release fascia of upper leg .

Increasing the ROM of the left hip into flexion, abduction and extension

Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on

both sides .

Procedure:

For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

STT was applied on the left thigh to reduce swelling around the scar. The patient is in

supine position , gentle massage around the surgical wound was performed using a foam

ball. The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.

Scar massage was applied with slight pressure around all the scar massaging it to S and
C shape and holding for each point 5 seconds . The overall time is for this procedure is
5 minutes .
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To strengthen quadriceps femoris and improve ROM the patient was in supine position

with overball under his knee and he was instructed to press his knee on the ball slightly lift

the leg above the mat as it contracts , for strengthening of flexors the patient had overball

under his ankles and was instructed to flex his leg ,as for strengthening adductors the patient

flexed knee joint of both legs , placed overall ball between knees and asked to squeeze the

ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in side lying position and instructed to abduct
his left leg actively to the side and return to the starting position with cushion between
the knees and the therapist is fixing the iliac crest with one hand . This was repeated
for 8 times.

To strengthen gluteus maximus muscle The patient is in prone position and was
instructed to lift his left leg above the mat and keeping it extended at knee and hip joint
and bringing it back to the mat . This was repeated 10 times.

For strengthening hamstrings using overball ,the patient is in prone position and a
fitness weight of half kilo was attached around the left ankleand he was instructed to
to perform active flexion in the knee joint. As reaching the maximal ROM , he slowly
returns his feet on the table .This was repeated 8 times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip
joint. For stretching the hip adductors and increase of range of motion into abduction
on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of

treatment table , with one hand I grabbed the patient’s foot and brings it into
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dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

Results of today’s therapy unit:
Objective:
Improved muscle length of hamstrings on both sides and triceps surae on the left .
Subjective:
The patient feels more strong and confident compared to previous days .
Self-therapy:

- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.
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3.5.6 Session 6
Date: 27-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session and he is willing to train the stairs

today .

Objective : Improved ROM of abduction in the left hip joint,the swelling is almost

diminished.

Goal of today’s therapy unit:

DVT prevention

Swelling reduction of the left thigh.

Pain relief

Scar therapy

Release fascia of upper leg .

Increasing the ROM of the left hip into flexion, abduction and extension

Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

Gait training .

Stairs climbing training

Procedure:

For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

STT was applied on the left thigh to reduce swelling around the scar. The patient is in

supine position , gentle massage around the surgical wound was performed using a foam

ball. The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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Scar massage was applied with slight pressure around all the scar massaging it to S and
C shape and holding for each point 5 seconds . The overall time is for this procedure is
5 minutes .

To strengthen quadriceps femoris and improve ROM the patient was in supine position

with overball under his knee and he was instructed to press his knee on the ball slightly lift

the leg above the mat as it contracts , for strengthening of flexors the patient had overball

under his ankles and was instructed to flex his leg ,as for strengthening adductors the patient

flexed knee joint of both legs , placed overall ball between knees and asked to squeeze the

ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in side lying position and instructed to abduct
his left leg actively to the side and return to the starting position with cushion between
the knees and the therapist is fixing the iliac crest with one hand . This was repeated
for 8 times.

To strengthen gluteus maximus muscle The patient is in prone position and was
instructed to lift his left leg above the mat and keeping it extended at knee and hip joint
and bringing it back to the mat . This was repeated 10 times.

For strengthening hamstrings using overball ,the patient is in prone position and a
fitness weight of half kilo was attached around the left ankleand he was instructed to
perform active flexion in the knee joint. As reaching the maximal ROM , he slowly
returns his feet on the table .This was repeated 8§ times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip

joint. For stretching the hip adductors and increase of range of motion into abduction
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on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

By the end of the session ,the patient was trained for the gait in the hallway , and for
climbing the stairs he was instructed for correct pattern when climbing up and down

after that he practiced it within two floors both ways .

Results of today’s therapy unit:

Objective:
The patient gait pattern and posture has improved .
Subjective:
The patient states that his overall condition is significantly improving .
Self-therapy:
- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.
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3.5.7 Session 7
Date: 28-01-2021

Duration: 45 minutes

Subjective: The patient is excited to start the session .

Objective : Improved ROM of abduction in the left hip joint,the swelling is almost

diminished.

Goal of today’s therapy unit:

DVT prevention

Swelling reduction of the left thigh.

Pain relief

Scar therapy

Release fascia of upper leg .

Increasing the ROM of the left hip into flexion, abduction and extension

Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

Gait training .

Stairs climbing training

Procedure:

For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

STT was applied on the left thigh to reduce swelling around the scar. The patient is in

supine position , gentle massage around the surgical wound was performed using a foam

ball. The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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Scar massage was applied with slight pressure around all the scar massaging itto S and
C shape and holding for each point 5 seconds . The overall time is for this procedure is
5 minutes .

To strengthen quadriceps femoris and improve ROM the patient was in supine position

with overball under his knee and he was instructed to press his knee on the ball slightly lift

the leg above the mat as it contracts , for strengthening of flexors the patient had overball

under his ankles and was instructed to flex his leg ,as for strengthening adductors the patient

flexed knee joint of both legs , placed overall ball between knees and asked to squeeze the

ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in side lying position and instructed to abduct
his left leg actively to the side and return to the starting position with cushion between
the knees and the therapist is fixing the iliac crest with one hand . This was repeated
for 8 times.

To strengthen gluteus maximus muscle The patient is in prone position and was
instructed to lift his left leg above the mat and keeping it extended at knee and hip joint
and bringing it back to the mat . This was repeated 10 times.

For strengthening hamstrings using overball ,the patient is in prone position and a
fitness weight of half kilo was attached around the left ankleand he was instructed to
perform active flexion in the knee joint. As reaching the maximal ROM , he slowly
returns his feet on the table .This was repeated 8§ times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip

joint. For stretching the hip adductors and increase of range of motion into abduction
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on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

By the end of the session ,the patient was trained for the gait in the hallway , and for
climbing the stairs he was instructed for correct pattern when climbing up and down

after that he practiced it within two floors both ways .

Results of today’s therapy unit:
Objective:
The patient gait pattern and posture has improved .
Subjective:
The patient states that his overall condition is significantly improving .
Self-therapy:
- Ankle exercises as in the therapy session.

- Isometric contractions of the gluteus maximus as in the therapy session 1.
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3.5.8 Session 8

Date: 29-01-2021

Duration: 45 minutes

Subjective: The patient is excited to go back home , he is feeling good and has no
complications.

Objective : it’s the last session, notable improvement of ROM and muscle strength in the
left lower extremity

Goal of today’s therapy unit:

- DVT prevention

- Swelling reduction of the left thigh.

- Pain relief

- Scar therapy

- Release fascia of upper leg .

- Increasing the ROM of the left hip into flexion, abduction and extension

- Mobilization of head of fibula, patellofemoral joint, Lisfranc joint on the left side ,
sacroiliac joint on the right side and subtalar joint on both sides

- Strengthening of hip adductors , hip abductors ,hip flexors , quadriceps femoris , gluteus
maximus and hamstrings on the left side .

- Relaxation of hip abductors, adductors , iliopsoas and triceps surae .

- Stretching of triceps surae muscle , hip adductors on the left side and hamstrings on
both sides .

- Qait training .

- Stairs climbing training

Procedure:

- For prevention of DVT , the patient performed ankle movement exercises. In supine
position, the patient was told to perform dorsiflexion, plantarflexion ,eversion and
inversion actively for both of his ankles approximately 5 minutes .

- STT was applied on the left thigh to reduce swelling around the scar. The patient is in
supine position , gentle massage around the surgical wound was performed using a foam
ball. The massage was done by rolling the ball straight lines in caudocranial direction and

in a circular motion for 10 minutes.
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Scar massage was applied with slight pressure around all the scar massaging itto S and
C shape and holding for each point 5 seconds . The overall time is for this procedure is
5 minutes .

- To strengthen quadriceps femoris and improve ROM the patient was in supine
position with overball under his knee and he was instructed to press his knee on the ball
slightly lift the leg above the mat as it contracts , for strengthening of flexors the patient
had overball under his ankles and was instructed to flex his leg ,as for strengthening
adductors the patient flexed knee joint of both legs , placed overall ball between knees
and asked to squeeze the ball and relax . each exercise was repeated 10 times .

To strengthen abductors . the patient is in side lying position and instructed to abduct
his left leg actively to the side and return to the starting position with cushion between
the knees and the therapist is fixing the iliac crest with one hand . This was repeated
for 8 times.

To strengthen gluteus maximus muscle The patient is in supine position and was
instructed to bend both, knees in full flexion and feet flat on the bed and close to the
buttock. Then the patient lifts hip off the bed towards the ceiling and contract glutes
muscles and then rest back on the bed .This was repeated 6 times.

For strengthening hamstrings using overball ,the patient is in prone position and a
fitness weight of half kilo was attached around the left ankleand he was instructed to
perform active flexion in the knee joint. As reaching the maximal ROM , he slowly
returns his feet on the table .This was repeated 8 times.

Joint play mobilization according to the principles of Lewit were applied to mobilize
the left head of fibula in ventral direction , patellofemoral joint in caudal direction,
Lisfranc joint on the left side , sacroiliac joint on the right side and subtalar joint on
both sides in direction on eversion .

To relax hypertone muscles. Principle of PIR according to Lewit was applied for hip

adductors , iliopsoas , and triceps surae, but special modifications were made to meet the

patient’s actual condition and his ability to cooperate . The procedure was repeated 3

times for each individual muscle.

Joint play mobilization according to the principles of Lewit were applied to mobilize

head of fibula in ventral direction , patellofemoral joint in caudal direction, Lisfranc joint

on the left side , sacroiliac joint on the right side and subtalar joint on both sides .

Passive stretching is used to stretch shortened muscles and increase ROM in the left hip

joint. For stretching the hip adductors and increase of range of motion into abduction
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on both sides, the patient is supine . It was stretched by performing abduction with
extended leg. It was repeated for 4 times , each repetition 30 seconds .

For stretching of gastrocnemius, patient is in supine position with feet at the edge of
treatment table , with one hand I grabbed the patient’s foot and brings it into
dorsiflexion at ankle joint until I feel the resistance and hold for 20 seconds and then
10 seconds of relaxation was allowed. This was repeated 10 times. For stretching

hamstring similar procedure was used.

By the end of the session ,the patient was trained for the gait in the hallway , and for
climbing the stairs he was instructed for correct pattern when climbing up and down

after that he practiced it within two floors both ways .

Results of today’s therapy unit:
Objective:

After PIR hypertonic muscles condition was improved, patient doesn’t feel
tension around hip joint or pain during exercises. Scar therapy didn’t cause pain, after
joint mobilization there was no more restriction found, the patient gait pattern and
posture has improved .

Subjective:

The patient is happy to be home tomorrow, he will continue exercising everyday
as instructed and he is willing to take off the crutches and return to normal life .
Self-therapy:

- Ankle exercises as in the therapy session.
- Bridging exercise as in the therapy session .
- Exercising with the overball as demonstrated in therapy session.

- Stretching left hamstrings with stretch rope as instructed in therapy session .

3.6 Final kinesiological analysis

Date:29-01-2021

3.6.1 Postural Examination ( Static )

“The patient is standing and supporting on 2 forearm crutches “

Posterior view:
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The patient has normal base of support , feet are positioned width apart and slight external
rotation . Weight bearing appear to be even on right side however left side is not fully loaded
and symmetrical muscle trophy of calf muscles, thigh muscles and gluteal muscles on both
sides . Minimal elevation of the right hip. The trunk is in optimal position without any rotations
.The shoulder gridle is slightly elevated protracted and the scapula is abducted with internal

rotation of inferior angle on both sides and the head is in protracted .
— Side view :

The left knee in semiflexion position . Increased lumbar lordosis and slightly increased thoracic

kyphosis. The trunk is not rotated ,shoulders and head in protraction position .
— Anterior view :

Both feet are in external rotation position and the toes are slightly pressed to the floor. The
patient is bearing additional weight on the right side resulted in semiflexion of the left knee

joint .The shoulders are elevated , protracted and the head is in protraction position .

3.6.2 Gait Examination

The patient is using 2 forearm crutches during walking to decrease the weight bearing
on operated leg . the width of support is normal not wide nor narrow , symmetrical rhythm
during the gait .The speed of his gait is normal with normal stride length . The patient has
covered all phases of the gait except loading response phase as he doesn’t fully load the left
leg which has resulted in minimal semiflexion position of knee, and extension of the left hip is
not performed in the full range of motion but improved . The whole trunk was steady deprived
of unwanted movements but the patient has to be informed constantly to up right the trunk.

Protraction and flexion of the head and elevation of shoulders .

Typology of gait according to Janda: Distal gait pattern.

3.6.3 Pelvis Palpation:

The iliac crest, anterior superior iliac spine (ASIS), and posterior superior iliac spine

(PSIS) were all higher on the right side.

Pelvis position: The pelvis is in anteversion position with a lateral tilt to the left side.

3.6.4 Breathing Stereotype:
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The patient has abdominal breathing in sitting and standing while in supine position

mostly he was using upper chest. the breathing frequency was 13 breath per minute. and no

prominent activity of accessory muscles. the trunk was stable in all positions.

3.6.5 Vele Test:

-Grade 1 ( Both sides )

3.6.6 Anthropometric measurements (Measured using a Linen Measuring

Tape)
Measured Left Right
Anatomical length 97 cm 98 cm
Functional length 101 cm 102 cm
Thigh length 55 cm 56 cm
Calf length 45 cm 45 cm

Table 14: Lengths of the lower extremities-Anthropometric measurements-Final kinesiological analysis

Measured Left Right
The circumference of the 15 cm above the patella
thigh

46 cm 46 cm

10 cm above the patella

42 cm 42 cm
The circumference of the | 37 cm 37 cm
knee joint
The circumference of the calf | 37 cm 37 cm
The circumference of the | 32 cm 33 cm
ankle
Circumference Foot 28 cm 28 cm
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Table 15: Circumferences of the lower extremities- Anthropometric measurements-Final

kinesiological analysis

3.6.7 Measurement of range of motion (SFTR format, goniometry

according to Janda)

- Adduction, internal rotation, and external rotation of the left hip joint were not

measured as its contraindication .

AROM PROM
Left Right Left Right
Hip Joint S 10-0-70 S 10-0-90 S 15-0-75 S 10-0-100
F 25-0-CI F 35-0-10 F 35-0-CI F  45-0-15
R CI-0-CI R 35-0-30 R CI-0-CI R 40-0-35
Knee Joint S 0-0-120 S 0-0-120 S 0-0-125 S 0-0-130
Ankle joint S 10-0-30 S 10-0-40 S 10-0-35 S 10-0-45
R 15-0-30 R 15-0-30 R 15-0-30 R 20-0-35

CI=Contraindication .

Table 16: : Measurement of range of motion—Final kinesiological analysis
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3.6.8 Muscle length test (according to Janda)

Hip flexors, hip abductors and piriformis muscles weren’t tested because the testing

positions for these muscles require the patient to have his hip joint in a position that is

contraindicated by the surgeon.

Muscle Left Right
Triceps Surae 0 0
Hip Adductor 0 0
Hamstring 1 0

Table 17: Muscle length test- Final kinesiological analysis

3.6.9 Manual muscle strength testing ( according to Kendall )

— The testing position for the left hip adductor and hip flexor muscles described by

Kendall methodology is contraindicated by the surgeon for the patient . Therefore the

testing position was modified to match the patient abilities .

— For testing left hip adductor muscles the patient is in supine position having wedge

pillow between thighs to prevent adduction , with the help of the therapist the patient

places his leg in abduction , and then asked to return back the leg while the therapist

applies resistance

— For testing left hip flexor muscles the patient was in supine position with his knee at

the edge of the table and then asked to flex his hip slightly and hold from the position.

Tested Muscle Right Left
Extremity | Extremity

Gluteus Maximus 4+ 4

Gluteus medius 4+ 4

Gluteus minimus 4+ 4

Hip adductors 4+ 4
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Hip flexors 4+ 4
Hamstrings 4+ 4+
Quadriceps femoris 4+ 4
Triceps Surae 4+ 4+
Peroneus longus et brevis 4+ 4
Tibialis anterior 4+ 4
Tibialis posterior 4+ 4

Table 18: Muscle strength tesing- Final kinesiological analysis

3.6.10Neurological Examination

Deep Tendon Reflexology of Upper & Lower Extremities

Right Left

Normal Patellar reflex (L 2 — 4) Normal

Normal Ankle jerk (L 5-S 2) Normal

Normal Medio plantar reflex (L5 — | Normal
S2)

Table 19: Deep Tendon Reflexology of Upper & Lower Extremities- Neurological

Examination- Final kinesiological analysis

Superficial (exteroceptive) sensation in the lower extremities

Right Sense Left

Normal Tactile sensation Normal

Table 20: Superficial (exteroceptive) sensation in the lower extremities-Neurological

Examination- Final kinesiological analysis
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Superficial (exteroceptive) sensation in the lower extremities

Right Sense Left
Normal Sense of body movement | Normal
Normal Sense of joint position Normal

Table 21: Superficial (exteroceptive) sensation in the lower extremities-Neurological

Examination- Final [ kinesiological analysis

Cortical sensory functions in the lower extremities:

Right Sense Left

Normal Graphesthesia Normal
Normal Two point discrimination | Normal
Normal Touch localization Normal

Table 22: Cortical sensory functions in the lower extremities-Neurological Examination- Final

kinesiological analysis

3.6.11 Palpation of muscle tone

Muscle Right Left
Quadracepis femoris Normal Normal
Hamstrings Normal Normal
Adductor muscles Hypertonic Normal
Abductor muscles Hypertonic Normal
Gluteus maximus Normal Hypotonic
Triceps surae Normal Normal
Rectus abdominis Hypotonic

[liopsoas Hypertonic Hypertonic
Piriformis Hypertonic Hypertonic
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Quadratus lumborum Normal Normal

Table 23: Palpation of muscle tone- Final kinesiological analysis

3.6.12 Joint play examination according Lewit

Examined joint Right Left

Head of fibula Normal Normal

Patellofemoral Normal Restricted in lateral direction

Talocrural Normal Normal

Subtalar Normal Restriction in direction of
eversion

SI Normal Normal

Transverse tarsal (Chopart) Normal Normal

Tarsometatarsal (Lisfranc) Normal Normal

Metatarsophalangeal (MTP) | Normal Normal

Proximal interphalangeal | Normal Normal

(PIP)

Distal interphalangeal (DIP) | Normal Normal

Table 24: Joint play examination- Final kinesiological analysis

3.6.13 Scar examination

The scar is 10 cm long , It is located in the anterolateral part of the left thigh . The
stitches and the sterile wound dressing are removed . No signs of inflammation nor hematomas
, and the swelling around the scar is decreased more like diminished , upon palpation around
the scar the temperature is same as other parts , slightly increase resistance of the skin only

around the scar and the sensation is intact .
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3.6.14 Fascia examination

Examined fascia

Right

Left

Upper leg No restriction in medial or | No restriction in medial or
lateral directions . lateral directions .
Lower leg No restriction in medial or | No restriction in medial or

lateral directions .

lateral directions .

Achilles tendon

No restriction in medial or

lateral directions .

No restriction in medial or

lateral directions .

Table 25: Fascia examination- Final kinesiological analysis

3.6.15 Deep stabilization system examination (Prof. Kolai Approach )

— Extension test: The patient was extensively activating his paravertebral muscles

round the lumbar region. Supported on umbilicus. Hyperactivity of the hamstrings.

— Trunk diaphragm test: the diaphragm motion wasn’t visibly observable during

aspection but the patient could activate the diaphragm against pressure but its not

engaging with abdominals and pelvic floor muscles.
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3.6.16 Final Kinesiological examination conclusion

The patient is 18 days after hip replacement surgery with reporting grade 0 on VAS.
The stitches, sterile wound dressing are removed, and no more edema is present around the
scar but slightly increased resistance of the skin around. As the patient is instructed not to load
fully the left operated extremity, therefore, he still tends to keep the left knee joint in
semiflexion position, which result in right side pelvis elevation. and alteration of stability which
was confirmed by grade 1 of Vele test on both sides . the muscle strength of gluteus maximus,
gluteus medius, gluteus minimus, hip flexors, hip adductors, hamstrings, and quadriceps
femoris of all the mentioned left sided muscles significantly improved as it was graded 4
according to Kendall it had a positive consequence on growing muscle volume as the
circumference difference decreased to Ocm. All mentioned along with decreased tonus of
hypertonic muscles, affected the active range of motion to increase in the hip joint into
abduction, flexion, and extension and the left knee joint in flexion . The typology of the gait
according to Janda is distal gait pattern, the patient is using 2 forearm crutches for support. He
has symmetrical rhythm, normal speed but without fully loading the left side and tendency to
watch his steps which increase the thoracic kyphosis and head protraction. The joint mobility
in the left patellofemoral joint, head of fibula, right subtalar joint, sacroiliac joint, and Lisfranc
joint is not restricted. The patient’s condition is physiologically excellent as expected to be in
the postoperative phase, but he still has to continue the self-therapy exercises for improvement
of shortness of left hamstrings, range of motion in hip joint into flexion, extension, and
abduction and complete the planned rehabilitation plan to improve the achieved results from

the performed therapy session.
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3.7 Evaluation of therapy effect

The patient overall condition has significantly improved. Pain level decreased to 0 on
VAS , he has removed the stitches .The swelling around the scar is gone ,and he is able to walk
for longer distance without any pain .Passive stretching was effective to decrease shortness in
adductors and triceps surae which influenced the range of motion to increase in the left hip
flexion , extension and abduction . Strengthen exercises which was provided in the sessions
has improved the strength of glutei muscles , hip adductors , hip flexors , hamstrings ,
quadriceps femoris and triceps surae . PIR technique was helpful to decrease the tonus in

adductors and triceps surae .

The session applied weren’t enough to achieve all the goals which allows the patient
to go back to normal life and return to his hobbies therefore he is excited to join the group
exercising and to complete the rehabilitation plan which should be focused on specific
improvements such as range of motion in hip joint into flexion , extension and abduction and
improve the gait pattern, decrease shortness in hamstrings and correctness of the posture. If the

patient would still have pressed toes sensory motor stimulation should be performed.

During all the sessions the patient was cooperative , instructed , always smiling and finally

satisfied with all achieved results .

3.7.1 Anthropometric measurements

Measured ( Left side ) Initial examination Final examination
The circumference of the 15 cm above the patella
thigh

44 cm 46 cm

10 cm above the patella

40 cm 42 cm

The circumference of the calf | 36 cm 37 cm

Table 26 Anthropometric measurements- Evaluation of therapy effect
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3.7.2 Measurement of range of motion

AROM PROM

Hip Joint ( left side ) Initial Final Initial Final
Examiation | Examination | Examiation | Examination
S 5-0-55 S 10-0-70 S 10-0-70 S 15-0-75
F 15-0-CI F 25-0-CI F 30-0-CI F 35-0-CI

Knee Joint ( left side ) S 0-0-100 S 0-0-120 S 0-0-120 S 0-0-125

Table 27 Measurement of range of motion- Evaluation of therapy effect
3.7.3 Muscle length test

Tested Muscle Left Right
Initial Final Initial Final
examination | examination | examination | examination

Triceps Surae 1 0 0 0

Hip Adductor 1 0 0 0

Hamstring 1 1 1 0

Table 28 Muscle length test - Evaluation of therapy effect

3.7.4 Muscle strength test

Muscle

Left side

Initial examination

Final examination

Gluteus maximus 3 4
Gluteus medius 3 4
Gluteus minimus 3 4
Hip adductors 3 4
Hip flexors 3 4
Hamstrings 3+ 4+
Quadriceps femoris 3 4

Table 29 Muscle strength test- Evaluation of therapy effect
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3.7.5 Palpation of muscle tone

Muscle Left side
Initial examination Final examination

Quadriceps femoris Hypotonic Normal
Hamstrings Hypotonic Normal

Adductor muscles Hypertonic Normal

Abductor muscles Hypotonic Normal

Gluteus maximus Hypotonic Hypotonic
Triceps surae Hypertonic Normal

Table 30 Palpation of muscle tone - Evaluation of therapy effect

3.7.6 Joint play

Right Left
Initial Final Initial Final
Examination | Examination | Examination | Examination
Normal Normal Restricted in | Normal
Head of fibula ventral
direction
Patellofemoral joint Normal Normal Restricted in | Restricted in
caudal and | lateral
lateral direction
direction
Subtalar Restricted in | Normal Restricted in | Restricted in
direction of direction of | direction of
eversion eversion eversion
SI Restricted Normal Normal Normal
Tarsometatarsal (Lisfranc) Normal Normal Restricted Normal

Table 31Joint play - Evaluation of therapy effect

3.7.7 Scar

Initial Examination

Final Examination

The scar is 11 cm long scar, with stitches and

covered with sterile wound dressing . No

The scar is 10 cm long ,
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signs of inflammation nor hematomas , but
slight swelling around the scar , upon
palpation around the scar the temperature is

warm and increase resistance of the skin .

The stitches and the sterile wound dressing
are removed . No signs of inflammation nor
hematomas , and the swelling around the scar
is decreased more like diminished , upon
palpation around the scar the temperature is
same as other parts , slightly increase
resistance of the skin only around the scar

and the sensation is intact .

Table 32 Scar - Evaluation of therapy effect

3.7.8 Fascia

Examined fascia ( Left

side )

Initial Examination

Final Examination

Upper leg

directions

Restricted mobility in

both medial and lateral

No restriction in medial or

lateral directions .

Table 33 Fascia- Evaluation of therapy effect
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3.7.9 Gait

Initial Examination

Final Examination

Asymmetrical rhythm Symmetrical rhythm
Fast pace gait decreased

Short stride length Normal

Lack hip extension Increased

Avoiding to contact the left foot with the

floor .

Ability to minimally load the left foot .

Inability to use the crutches in correct way

Understood and able to demonstrate 3 point

gait and stair climbing with crutches .

Trunk in hyperkyphosis

Ability to keep the trunk straighten up for a

while

Table 34 Gait- Evaluation of therapy effect

3.7.10Pain level

Initial Examination

Final Examination

4 on VAS

0 on VAS

Table 35 Pain level- Evaluation of therapy effect
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4 Conclusion

Writing this bachelor thesis has improved my knowledge in a better understanding of
hip osteoarthritis, its treatment and also total hip replacement pre-operative care and post-
operative care . [ am grateful for taking the clinical placement where I had the chance to express
my knowledge .The aim of this thesis has been achieved as the physical state of my patient has
improved after all the therapy sessions. I am absolutely delighted to see this progress and it has
been inspiring and educational experience for me.

Finally, I would like to thank all my professors , instructors, and patients for all support,

cooperation, and patience they presented.
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6.3 List of abbreviations

ADL = Activity of daily living

AROM = Active range of motion

ASIS = Anterior superior iliac spine

AIIS = Anterior inferior iliac spine

BMI= Body mass index

COM = Center of mass

GRF = Ground reaction force

HATL = Head, arms, trunk, and the opposite lower extremity

ICD-10 = International Statistical Classification of Diseases and Related Health Problems
10th edition

L.1/2/3/4/5 = 1st/2nd/3rd/4th/5th lumbar nerve

LE = Lower extremity

NSAID = Non-steroidal anti-inflammatory drug

OA = Osteoarthritis

PIR = Post-isometric relaxation
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PROM = Passive range of motion

PSIS = Posterior superior iliac spine

ROM = Range of motion
S.F.T.R = Sagittal-Frontal-Transverse-Rotation
STP = Status post

STT = Soft tissue techniques

THA = Total hip arthroplasty
THR = Total hip replacement

VAS = Visual analogue scale

xxx = Not tested
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6.5 Sample Informed Consent Form

UNIVERZITA KARLOVA
FAKULTA TELESNE VYCHOVY A SPORTU

INFORMOVANY SOUHLAS

VazZena pani, vaZeny pane,

v souladu se V3eobecnou deklaraci lidskych prav, nafizenim Evropské Unie &. 2016/679 a
zakonem ¢. 110/2019 Sb. — o zpracovani osobnich udajt, Helsinskou deklaraci, pfijatou 18.
Svétovym zdravotnickym shromaZdénim v roce 1964 ve znéni pozd&j$ich zmén (Fortaleza,
Brazilie, 2013) a dal§imi obecné zdvaznymi pravnimi pfedpisy Vas Z4dam o souhlas
s prezentovanim a uvefejnénim vysledkd vy3etfeni a priibéhu terapie provadéné v ramci praxe
7 IR pel oy W O T . Rl Y = kW 1 , kde Vas pfisluing kvalifikovana osoba seznamila
s Vasim vySetienim a naslednou terapii. Vysledky Vaseho vy3etfeni a pritbéh Vasi terapie bude
publikovan v ramci bakalafské prace na UK FTVS, s ndzvem .....................

Cllem teto bak Al FSKENTACE E -t mi ot s bes i b et iwas et e am S LS e e e omeh e

Ziskané udaje, fotodokumentace, pribéh a vysledky terapie budou uvefejnény v bakalaiské
praci v anonymizované podobé. Osobni data nebudou uvedena a budou uchovana v anonymni
podobg. V maximdlni mozné mife zabezpedim, aby ziskand data nebyla zneuZita.

Jméno aprifment TeSitele. .o mmism g aimes marssasssan BOOPISh o e
Iméno a pffjmeni osoby, kterd provedla pouceni.........ccccvvrncrecrerannns Podpis: s

Prohla3uji a svym niZe uvedenym vlastnoruénim podpisem potvrzuji, Ze dobrovolng souhlasim
s prezentovanim a uvefejnénim vysledkid vySetfeni a prib&hu terapie ve vySe uvedené
bakalafské praci, a Ze mi osoba, kterd provedla poudeni, osobng vse podrobng vysvétlila, a ze
jsem mél(a) moZnost si Fadné a v dostateéném Case zvazit vSechny relevantni informace, zeptat
se na vie podstatné a Ze jsem dostal(a) jasné a srozumitelné odpovédi na své dotazy. Byl(a)
jsem poucen(a) o pravu odmitnout prezentovani a uvefejnéni vysledkit vySetfeni a pribéhu
terapic v bakalaf'ské praci nebo sviyj souhlas kdykoli odvolat bez represi, a to pisemné zaslanim
Etické komisi UK FTVS, ktera bude nasledné informovat fesitele.

Misto, datamn .....ocmi

Jimiénoa primeni PACICHLA) woneununnsisimmimavsawenaniss  BOGDIS PACIERIAT i

Jméno a piijmeni zAkonneho ZASTUPCE ....ccvveerevrreenrenereereenaeeneanne eane

Vztah zdkonného zastupee k pacientovi .....ooo.coeveveerencncvceneene. POdpis: oo,
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