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Abstract
The abstract of my study concerns the treatment of the case of my patient who had an
operation of total hip replacement on the right hip joint, caused by rheumatoid arthritis.
My practice was performed at Revmatologický Ústav Albertov. Physiotherapy program
started on Monday 4th of February 2013 and ended on Friday 15th of February 2013.
My Bachelor Thesis is divided in two parts: 1) Theoretical part 2) Practical part
In the theoretical part I analyse everything concerning the hip joint, muscles, joints,
bones, ligaments, nerves, arteries, veins as well as the biomechanical and kinesiological
point of view of the hip joint. In the practical part I analyse every procedure I have done
with my patient, all the examinations, conclusions, therapies and results.
The patient was operated in Kladno hospital at 14th of January, and was transfered to
Revmatologický Ústav in Albertov at 24th of January 2013. Since the patient transferred
at Revmatologický Ústav in Albertov, was following a special physiotherapeutic
treatment.
Goals of the therapy was to decrease pain, decrease swelling, increase range of motion
of the movement, increase mobility and elasticity of skin and also improve strength of
the operated right hip according to the examinations I provided to the practical part.
Finally at the last physiotherapeutic session of my patient, in compared with the first
one it was obvious that L.H was significantly improvemed. Pain was decreased to 2/10
according to VAS scale, swelling was reduced, range of motion (ROM) of the
movements and muscle strength were also improved, as well as the mobility and
elasticity of skin and fascias of the right hip. The results of the final examinations
showed that the stability and the endurance of the patient in walking with crutches were
improved, and very soon the patient will be fully recovered and able to perform all the
activities of daily living (ADL).
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Souhrn
Souhrn mé práce týkající se léčby pacienta, kterému byl při operaci kompletně vyměněn
pravý kyčelní kloub z důvodu revmatoiodní artritidy. Má praxe byla provedena v
Revmatologickém ústavu Albertov. Program fyzioterapie byl zahájen v pondělí
4.2.2013 a skončil na 15. pátek února 2013.
Bakalářská práce je rozdělena do dvou částí: 1 ) Teoretická část 2) Praktická část
V teoretické části rozebírám svaly, klouby, kosti , vazy , nervy, tepny , žíly kyčelního
kloubu a stejně tak biomechanické a kineziologické hledisko kyčelního kloubu. V
praktické části jsem se analyzoval veškeré postupy, které jsem prováděl s mým
pacientem , všechna vyšetření , závěry, terapie a výsledky .
Pacient byl operován v kladenské nemocnici

14.ledna

a potom byl převezen na

Revmatologický ústav v Albertově 24.ledna 2013. Od převozu do Revmatologického
ústavu v Albertově , podstoupil speciální fyzioterapeutickou léčbu.
Cílem léčby bylo snížit bolest , snížit otok , zvýšit rozsah pohybu kloubu , zvýšit
mobilitu a pružnost pokožky a také zlepšit sílu operované pravé kyčle dle vyšetření,
které jsem prováděl v praktické části.
Nakonec při posledním setkání s mým pacientem bylo zřejmé, že v porovnání s prvním
setkáním se stav pacienta výrazně zlepšil. Bolest byla snížena na 2/ 10 podle VAS
stupnice a snížily se také otoky. Zlepšil se rozsah pohybu ( ROM ), síla svalů, mobilita,
pružnost pokožky a fascie pravého kyčle . Výsledky závěrečných zkoušek ukázaly, že
stabilita a odolnost pacienta při chůzi o berlích byla zlepšena a velmi brzy se pacient
zotaví a bude schopen vykonávat všechny běžné denní aktivity .
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1. Introduction
My physiotherapy program took place at Revmatologický Ustav in Albertov.
Physiotherapy program started on Monday 4th of February 2013 and ended on Friday
15th of February 2013.
The case study of physiotherapy treatment that I chose was Total Hip
Replacement caused by Rheumatoid Arthritis. The patient was operated in Kladno
hospital at 14th of January, and was transfered to Albertov hospital at 24th of January
2013.
Goals of the therapy were to decrease pain and swelling, increase range of
motion, and strength of the operated right hip.
For the theoretical part of this case study, I analyzed the anatomy of the hip as
well as the biomechanical and kinesiological point of view of the hip joint. The reader
will also find information about examinations of the patient as well as the the
physiotherapeutic sessions, that took place during my practice.
For the practical part I analyze all the possible available informations about the
patient’s anamnesis, previous rehabilitation, physicians prescribe, indication of
rehabilitation, initial kinesiology examination, short-term and long-term rehabilitation
plan ,therapy progress, final kinesiology examination, conclusion of examination and
evaluation of the effect of the therapy.
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2. General part
2.1 Anatomy of the hip joint
The hip joint is a ball and socket synovial joint. This adjustment gives the hip a
large amount of motion necessary for daily activities like walking, stair climbing and
squatting. The ball is the femoral head, which articulates with the socket called
acetabulum. The hip joint is the artriculation of the pelvis with the femur, which
connects the axial skeleton with the lower extremity. [4,9]
The articular cartilage on the head of the femur is thicker at the center than at the
circumference, and covers the whole surface exept the fovea capitis femoris, to which
the ligament of the head of femur (ligamentum teres) is attached, that on the
acetabulum, and forms a curved crescent-moon shaped surface, the lunate surface of the
acetabulum. [9]
2.1.1 Bones of the hip joint
The hip bone, is formed by the merge of the ilium, the ischium, and the pubis.
The two hip bones form the pelvis, along with the sacrum and the coccyx, and
connecting anteriorly by the pubic symphysis. The hip bone forms a socket structure
called acetabulum, on which femoral head fits in. [1,5,9]
The femur is the longest and heaviest bone in the human body. The superior end
of the bone (the femoral head) is the articulating side of the femur to the acetabulum.
[5,9]
The superior end of the femur consists of a head, a neck, and greater and lesser
trochanters. The head of the femur is angled superomedially and slightly anteriorly
when articulating with the acetabulum. The head is attached to the femoral body by the
neck of the femur. [9]
The superior border of the neck begins just lateral to the femoral head and ends
distally at the greater trochanter. The inferior border of the neck begins lateral to the
femoral head and extends to the inferior trochanter. The head and neck are normally at
an angle of 130º to the shaft. [9]
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The greater trochanter is a bony prominence on the anterolateral surface of the
proximal shaft of the femur, distal to the femoral neck. It serves as the insertion site for
the gluteus medius and gluteus minimus. The lesser trochanter is a bony prominence on
the proximal medial aspect of the femoral shaft, just distal to the femoral neck. It serves
as the iliopsoas insertion site. [1,9]
2.1.2 Ligaments of the hip joints
The hip joint contains a strong and dense fibrous capsule mostly referred to as
capsular ligament.

That attaches proximally to the acetabulum and transverse

acetabular ligament and distally to the neck of the femur anteriorly at the greater
trochanter. Posteriorly, the fibrous capsule crosses to the neck 1-1.5 cm proximal to the
intertrochanteric crest. Some fibers go around the neck, forming the orbicular zone,
which holds the femoral neck in the acetabulum, but most of the fibers go from the hip
bone to the intertrochanteric line. The anterior capsule of the hip is the strongest and
thickest part. [9]
This capsule composed of 3 ligaments:
The iliofemoral ligament, sometimes referred to as the Y ligament of Bigelow,
attaches to the anterior inferior iliac spine and the acetabular rim proximally and takes an
inferolateral direction to insert on the intertrochanteric line distally. It is the strongest part of the
capsule, prevents hyperextension of the hip joint during standing by holding the femoral

head within the acetabulum. [4]
The ischiofemoral ligament arises from the posterioinfirior margin of the
acetabulum, and its fibers, passing laterally to the capsule, spiral upwards and are
continued into a band of fibers that run in the capsule transversly around the neck of
femur, and they form zona oblicularis. This ligament, like the iliofemoral, also prevents
hyperextension and holds the femoral head within the acetabulum. [1,4]
The pubofemoral ligament reinforces the capsule anteriorly and inferiorly, and
passes from iliopubuc eminence and obturator crest to the capsule on the inferior part of
the neck of the femur. This ligament prevents over-abduction of the hip joint. [1,4]
The ligamentum teres femoris is a small ligament, located into the anterosuperior part of the fovea capitis femoris, and connects the very tip of the femoral head
12

to the acetabulum. The ligament is made tense when the thigh is semiflexed and the
limb then addacted or rotated outward. On the other hand, relaxed when the limb is
abducted. However it has a little influence as a ligament. [1,4]

Picture 1: Ligaments of the hip joint [21]

Picture 2: Ligament of the head of femur and other structures surrounding. [22]
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2.1.3 Synovial membrane, cartilage, and labrum of the hip joint
Because the hip joit is a weight-bearing structure, it is protected with articular
cartilage, which is a thin, tough, flexible, slippery surface which is lubricated by
synovial fluid secreted by synovial membranes commencing at the margin of the
cartilaginous surface of the head of the femur. The synovial fluid is both viscous and
sticky lubricant. Synovial fluid is what allows us to flex our joints under great pressure
without wear. [1,4,5]
The Glenoidal Labrum also called cotyloid ligament, is a fibrocartilaginous rim
attached to the margin of the acetabulum, the cavity of which it deepens. This is a layer
of cardilage which surrunds the outer part of the acetabulum, and make the socket
deeper and so helping provide more stability. Also it protects the edge of the hip bone,
and fills up the inequalities of its surface. It bridges over the notch as the transverse
ligament, and thus forms a complete circle, which closely surrounds the head of the
femur and assists in holding it in its place. Its two surfaces are invested by synovial
membrane, the external one being in contact with the capsule, the internal one being
inclined inward so as to narrow the acetabulum, and embrace the cartilaginous surface
of the head of the femur. It is much thicker above and behind than below and in front,
and consists of compact fibers. [1,4,5]
2.1.4 Muscles surrounding the hip joint
Gluteals muscles: The gluteals are the muscles cover the buttocks. The gluteals
(gluteus maximus, gluteus minimus and gluteus medius) are the three muscles attached
to the posterior surface of the pelvis called ilium and insert into the greater trochanter of
the femur. Gluteus maximus extends and laterally rotates the hip joint, and gluteus
medius and minimus providing abduction and medial rotation of the hip joint [4,5]
Musculus Quadriceps femoris: The four quadricep muscles (vastus lateralis, medialis,
intermedius and rectus femoris) are located at the front of the femur. All four attach
inferiorly to the tibial tuberocity. The rectus femoris originates at the anterior inferior
iliac spine. The three other quadriceps attach around the greater trochanter of the femur
and just below it. [5]
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Musculus Iliopsoas: Iliopsoas consists of three parts, and refers to the combination of
the psoas major and the iliacus at their inferior ends. Iliopsoas attach the lower part of
the spine and pelvis, then cross the joint and insert into the lesser trochanter of the
femur. [4,5]
Musculi Hamstrings: The three muscles (semitendinosus, semimembranosus, and
biceps femoris)

at the posterior thigh are called the hamstrings. All three attach

superiorly to the ischial tuberosity, the lowest part of the pelvis. Semitendinosus and
semimembranosus inserts tibia, while biceps femoris insert to the head of fibula. [5]
Groin muscles: The groin or adductor muscles consists of adductor brevis, adductor
longus, adductor magnus, gracilis and pectineus. They are attach to the pubis and run
down the inside of the thigh, exept of gracilis which inserts tibia. [5]
Some other deep muscle in relation with the hip joint are the lateral rotators consist of:
The Piriformis, Gemellus superior, Obturator internus, Gemellus inferior, Obturator
externus, and Quadratus femoris. [5]

Picture 3: Gluteus medius and maximus [23]
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Picture 4: Iliopsoas and hip adductors [24]

Picture 5: Musculi hamstrings and sciatic n

2.1.5 Nerves surrounding hip joint
Superior clunial nerve (L1–L3): This nerve, starts from the 1st and follows through
3rd lumbar spinal nerves. It crosses the iliac crest to supply to the skin over the
buttocks. [6]
Middle clunial nerve (S1–S3): This nerve, starting from the 1st through 3rd sacral
spinal nerves. It runs to the gluteal region to supply the skin over the buttocks. [6]
Inferior clunial nerve:

This nerve consists of nerve branches starting from

the posterior cutaneous nerve of the thigh, to the inferior border of the gluteus maximus.
It also supplies the skin over the buttocks. [6]
Sciatic nerve (L4–S3): The sciatic nerve is the longest and widest nerve in the human
body. This nerve branches by the combination of the fourth and fifth lumbar nerves and
the first three nerves in the sacral spine. from the sacral plexus and passes through the
greater sciatic foramen to enter the gluteal region. From there it traverses underneath the
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biceps femoris and splits into the tibial and common fibular nerves at the knee. The
sciatic nerve supplies sensation and strength to the leg as well as the reflexes of the leg.
Also innervate hamstring muscles in the back of the thighs, and muscles in the lower leg
and feet, through its division. [5,6]
Posterior cutaneous nerve of the thigh (S1–S3): This nerve begining at the sacral
plexus, and runs through the greater sciatic foramen and under the gluteus maximus,
before traveling down the thigh deep to the tensor fasciae latae. It innervates the skin of
the buttock, and the skin of the posterior thigh and calf. It also has a perineal branch that
innervates the perineum and upper medial thigh. [6]
Superior gluteal nerve (L4–S1): This nerve runs from the sacral plexus through the
greater sciatic foramen and between the gluteus medius and minimus. It innervates
those two muscles along with the tensor fasciae latae. [5,6]
Inferior gluteal nerve (L5–S2): This nerve runs from the sacral plexus though the
greater sciatic foramen, this nerve then divides into several branches that innervate the
gluteus maximus. [5,6]
Nerve to quadratus femoris (L4–S1): This nerve runs from the sacral plexus through
the greater sciatic foramen and innervates the hip joint, inferior gemellus, and quadratus
femoris. [1,5,6]
Pudendal nerve (S2–S4): Running from the sacral plexus through the greater sciatic
foramen, it enters the perineum through the lesser sciatic foramen, and it innervates the
perineum. [6]
Nerve to obturator internus (L5–S2): This nerve runs from the sacral plexus, through
the greater sciatic foramen, and enters the lesser sciatic foreman to the obturator
internus. It innervates the superior gemellus and obturator internus muscles. [6]
The three nerves running through the region of the anterior and medial thigh:
Femoral nerve (L2–L4): This nerve descends from the lumbar plexus in the
abdomen through the psoas major muscle, and past the inguinal ligament to enter the
femoral triangle. It has two branches that innervate some of the anterior thigh muscles
and the hip joint. It innervates pectineus, iliacus, sartorius as well as quatriceps femoris
muscle. [5,6]
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Obturator nerve (L2–L4): This nerve runs along the psoas major through the obturator
foramen, where it divides into anterior and posterior branches. It innervates the adductor
longus, adductor brevis, gracilis, pectineus, obturator externus, and adductor magnus.
[5,6]
Saphenous nerve: This nerve is the terminal cutaneous branch of the femoral nerve. It
accompanies the femoral artery and innervates the skin and fascia of the knee, leg, and
foot. [6]
2.1.6 Blood supply of the hip joint
The arteries supplying the hip joint arise from:
The femoral artery: The large femoral artery begins deep within the pelvis. It passes
by the front of the hip area and goes down toward the inner edge of the knee. [10]
Profunda femoris artery: Is a branch of femoral artery. Is major importance deep
artery which branches the medial circumflex femoral as well as the lateral circumflex
femoral arteries that supplies the hip joint. [10]
Superior gluteal artery: A large branch of superior gluteal artery supplies the gluteus
medius muscle. A small branch of this passes through the deep gluteal muscle to run
anteriorly on the surface of the periosteum covering the shaft of the ilium. This branch
descends to supply three or four twings to the lateral aspect of the hip joint capsule. [10]
Inferior gluteal artery: The cranial gluteal artery arises as one of the terminal branches
of the internal iliac artery. A small branch leaves its ventral surface at the level of the
lesser sciatic foramen, closed to the origin of the inferior gluteal artery. This branch
goes through the groove between the deep gluteal and gemelli muscles, and pierces the
capsule of the hip joint, at the level cranial to the greater trochanter of the femur. Two
large branches enter the femur at this point, and supply small twings of the capsule on
its cranial and caudal surfaces. [10]
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Picture 6: Femoral artery and blood supply of the hip joint [26]

2.2 Biomechanics of the hip joint
The biomechanics of total hip replacement are different from other surgical
procedures used in bone fixation, because other kinds of implants provide only partial
support and only until the bone unites. Total hip components must with- stand many
years of loading equal to at least three times body weight. A basic knowledge of the
biomechanics of the hip and of total hip arthroplasty is needed to perform the procedure
properly, to manage the problems that may arise during and after surgery successfully,
to select the components intelligently, and to support patients according to their physical
activities. [2,3]
2.2.1 Forces acting on the hip joint
The body weight can be considered as a load applied to a lever extending from
the body’s center of gravity to the center of the femoral head. The abductor muscles,
19

acting on a lever extending from the lateral aspect of the greater trochanter to the center
of the femoral head, must exert an equal moment to hold the pelvis level when in a onelegged stance and a greater moment to tilt the pelvis to the same side when walking. [3]
The estimated load on the femoral head in the stance phase of gait is equal to the
sum of the forces created by the abductors and the body weight and has been calculated
to be three times the body weight, and the load on the femoral head during straight-leg
raising is estimated to be about the same. [3]

Picture 7: Forces acting on the hip joint [27]

By taking into consideration the facts of forces acting on the hip, a total hip
replacement surgery needs a careful design and selection of total hip components,
regarding to the modulation and selection of various materials and a multitude of
designs. Properly selected and implanted total hip components of most designs can be
expected to yield satisfactory results in a high percentage of patients. [3]
Few implant designs prove to be clearly superior or inferior to others. Certain
design features of a given implant may provide an advantage in selected situations. No
implant design or system is appropriate for every patient, and a general knowledge of
the variety of component designs and their strengths and weaknesses is an asset to the
surgeon. Selection is based on the patient’s needs, the patient’s anticipated longevity
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and level of activity, the bone quality and dimensions, the ready availability of implants
and proper instrumentation, and the experience of the surgeon. [3]

Picture 8: Artificial implants desings [28]

Picture 9: Total hip prosthesis [29]

2.3 Kinesiology of hip joint
The length of the neck of the femur and its inclinations to the body of the bone
have the effect of converting the angular movements of flexion, extension, adduction,
and abduction partially into rotatory movements in the joint. [4]
When the hip is flexed or extended, the head of the femur, on account of the
medial inclination of the neck, rotates within the acetabulum with only a slight amount
of gliding to and fro. The forward inclination of the neck similarly affects the
movements of adduction and abduction. Conversely rotation of the hip which is caused
by the upward inclination of the neck of femur in the acetabulum, is not a simple
rotation of the head of femur in the acetabulum, but is accompanied by a certain amount
of gliding. [1,4]
The hip-joint presents complete mechanical arrangements for its security and for
the limitation of its movements. In the hip joint, the head of the femur is closely fitted to
the acetabulum which is almost half a sphere, so that the head of the femur is held in its
place by the ligaments even when the fibers of the capsule have been quite divided. [4]
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The iliofemoral ligament is the strongest of all the ligaments in the body, and is put on
the stretch by any attempt to extend the femur beyond a straight line with the trunk.
This ligament is the chief agent in maintaining the standing position without muscular
fatigue for a vertical line passing through the center of gravity of the trunk falls behind
the centers of rotation in the hip-joints, and therefore the pelvis tends to fall backward,
but is prevented by the tension of the iliofemoral ligaments. [4]
The muscles surrounding the hip, are provide triplanar movement and stability between
the femur and acetabulum. I choose to explain below, each movement seperately,
which muscles acting on each movement, as well as other notable informations. [4]
Extension and flexion of the hip joint, are the two movements taking place about
coronal axis in a sagittal plane. [8]
• Extension of the hip, is the movement in which the whole lower extremity
moves in posterior and cranial direction. Extension is controlled by the tension
of the iliofemoral ligament. The ROM (range of motion) of this movement is

about 10⁰. Extension is controlled by the tension of the iliofemoral ligament.

Extension is mainly performed by the Gluteus maximus, assisted by the
hamstring muscles exept the short head of biceps femoris. [4,8]
• Flexion of the hip, is the movement in which the whole lower extremity moves
in anterior and cranial direction. When the knee is extended, flexion of the hip is
arrested by the action of the hamstring muscles, however when the knee is
flexed, flexion of the hip-joint is arrested by the soft parts of the thigh and
abdomen being brought into contact.

The ROM (range of motion) of this

movement is about 90⁰ with extended knee, and about 125⁰ with flexed knee.
The muscles providing flexion are the Iliopsoas, Rectus femoris, Sartorius,
Pectineus, Adductores longus and brevis, Gracilis and the Tensor fascia latae.
[4,7,8]
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Abduction and adduction of the hip joint, are the two movements taking place about
sagittal axis in a coronal place. [8]
• Abduction of the hip joint, is the movement in which the whole lower extremity
shifts laterocranially. Abduction is controlled by the medial band of the
iliofemoral ligament and the pubocapsular ligament. The ROM (range of
motion) of this movement is 45⁰. The muscles providing hip abduction are
Gluteus medius and minimus, as well as Tensor fascia latae. [4,7,8]
• Adduction of the hip joint, is the movement in which the whole lower extremity
shifts mediocranially. Adduction is controlled by the thighs coming into contact,

and the ROM (range of motion) of this movement is about 10⁰. Adduction is

performed by Adductores magnus, longus, and brevis, the Pectineus, and the
Gracilis, and lower part of the Gluteus maximus [4,7,8]
External and internal rotation of the hip joint, are movements about longitudinal axis in
transverse plane. [8]
• External rotation of the hip joint, is the movement in which the femur rotates in
lateral direction. External rotation is controlled by the lateral band of the
iliofemoral ligament. The ROM (range of motion) of this movement is 45⁰. The
muscles which rotate the thigh outward, are the Piriformis, Obturatores externus
and internus, Gemelli superior and inferior, and Quadratus femoris. [4,7,8]
• Internal rotation of the hip joint, is the movement in which the femur rotates in
medial direction. Internal rotation is controlled by the ischiocapsular ligament
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and the posterior part of the capsule. The ROM (range of motion) of this
movement is 30⁰. The muscles which rotate the thigh inward are the Gluteus
minimus and the anterior fibers of the Gluteus medius, and the Tensor fascia
latae. [4,7,8]

2.4 Rheumatoid arthritis
Rheumatoid arthritis (RA) is an autoimmune disease that causes chronic
inflammation of the joints. Autoimmune diseases are illnesses that occur when the body
is mistakenly attacked by its own immune system. Rheumatoid arthritis can also cause
inflammation of the tissue around the joints, as well as in other organs in the body. It is
a chronic illness, and it means that can last for years, and patients may experience long
periods without symptoms. Typically, however, rheumatoid arthritis is a progressive
illness that has the potential to cause painful joint destruction and functional disability.
[10]
Hip joint involvement by rheumatoid arthritis is less common and occurs later
than other major joints such as the carpal joints or knees. As with any joint in the body
the hip joint can be destroyed by rheumatoid arthritis. This can lead to pain stiffness and
disability. Pain associated with destruction of the hip joint typically occurs in the groin
upper outer thigh and/or buttock. In the early stages of the disease pain occurs, and it is
aggravated by weight bearing activity. Later it occurs at rest and can interfere with
sleep. [10,11]
2.4.1 Symptoms of the RA
In early stage of rheumatoid arthritis, the small joints of the hands, and wrists are
typically inflamed in both sides of the body. In active stage of the desease symptoms
can include fatigue, lack of appetite, low-grade fever, muscle and joint pain, and
stiffness. Muscle and joint stiffness are usually most notable in the morning and after
periods of inactivity. Also the joints frequently become red, swollen, painful, and
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tender. This occurs because the lining tissue of the joint (synovium) becomes inflamed,
resulting in the production of excessive joint fluid (synovial fluid). The synovium also
thickens with inflammation (synovitis). [10]
2.4.2 Diagnosis of RA
When a patient present symptoms of rheumatoid arthritis, is introduced a doctor
with special training in arthritis and related diseases, called a rheumatologist. The
doctor reviews the history of symptoms, examines the joints for inflammation and
deformity, the skin for rheumatoid nodules, and other parts of the body for
inflammation. Certain blood and X-ray tests are often obtained. The diagnosis will be
based on the pattern of symptoms, the distribution of the inflamed joints, and the blood
and X-ray findings. Several visits may be necessary before the doctor can be certain of
the diagnosis. The distribution of joint inflammation is important to the doctor in
making a diagnosis. [10]
2.4.3 Treatment of RA
There is no known cure for rheumatoid arthritis. The goal of treatment in
rheumatoid arthritis is to reduce joint inflammation and pain, maximize joint function,
and prevent joint destruction and deformity. Early medical intervention has been shown
to be important in improving outcomes. Aggressive management can improve function,
stop damage to joints, and prevent work disability. Optimal treatment for the disease
involves a combination of medications, rest, joint-strengthening exercises, joint
protection. Regular range of motion exercises and weight bearing activity are important
in maintaining muscle strength and overall aerobic (heart and lung) capacity and help
prevent the development of osteoporosis which can complicate later treatment. [10,11]
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3. Special Part (Case Study)
3.1 Methodology
The clinical work practice was done in Revmatologický ústav, Albertov, Praha. It
started on Monday 4th of February 2011 and finished on Friday 15th of February 2013
(10 days of practice). Each day had a duration of 8 hours. The total amount of hours of
practice was 80 hours.
My clinical work placement was supervised by Mgr Maja Spiritovic. The number of
sessions with my patient were five. They started on Monday 4th of February 2013 and
they continued day to day until 8th of February 2013.
The therapeutic procedures I used, were mostly manual therapy which took place in an
individual therapy and exercise room. I used mostly my hands for the therapeutic
procedures, however I used also Swedish balls, and soft balls for some exersices. Some
instruments such as Goniometer, measurement tape, neurological hammer, and blumb
line were used for the examination procedures. The patient was using crutches for
walking, in all therapeutic sessions.
The patient was fully aware of the examination and therapeutic procedures at any
given time and a proposed informed consent was also assigned by the patient and me.
My work has been approved by the Ethics Committee of the Faculty of Physical
Education and Sport at Charles University.

3.2 Anamnesis
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3.2.1 Personal anamnesis: As she mentioned when she was 4O years old she got pain
on the shoulders and carpal joints. She went to the doctor where she got some
examinations, but she doesn’t remember what kind of examinations. The doctor
diagnosed her with Rheumatoid Arthritis. After that she didn’t receive any medical care
for many years, and only used to take pain killers when the pain was strong. However
the pain on the shoulder and carpal joints was released after four years. Then her feet
started to be painful and kept treating the problem by receiving pain killers. A few years
(5-6) later the pain on the feet was also released.
Since 1998, she is receiving special medical care (Arava 20 mg, Prednison 5 mg), for
Rheumatoid Arthritis under the supervision of a doctor. Furthermore she is being
monitored by a cardiologist for heart valve disease, arrhythmia and hypertension.
Hospitalization on the 03/2011:

She had alternate disturbances and the levels of

Rheumatoid activity was high. Because of that she was placed in clinical trial with
tocilizumab and her condition had improved. At the same time she was diagnosed with
bilateral coxitis. During hospitalization Ibuprophen was added for coxitis. The infusions
administered during hospitalization were without complications. The patient was
released to outpatient care, cardiopulmonary compensated afebrile and overly in a good
state. (not specified how long she had been hospitalized).
Hospitalization on the 09/2012: The patient at this time was treated with Avata 20 mg
and Prednison 5mg. She was admitted for progressive coxalgy for further examinations
(not specified what kind of examinations and not specified how long she had been
hospitalized).
3.2.2 Family anamnesis: Nobody from her family had Rheumatoid Arthritis. Her father
died at the age of 74 from cancer of lungs. Her mother died at the age of 81 from cancer
of pancreas. Her brother is healthy as well as her daughters and her son.
3.2.3 Social anamnesis: She is married and lives with her husband in a house. There
are 3 stairs in the main entrance. Their flat is on the sixth floor with elevator.
3.2.4 Occupational anamnesis: She is retired. She used to work as an accountant.
3.2.5 Gynecological anamnesis: She never suffered from any gynecological disease.
Physiological menstrual cycle. She gave birth three times and one abortion.
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3.2.6 Operation anamnesis: Total knee replacement (left knee) 2004, Osteosynthesis
of the left humerus in 2005.
3.2.7 Pharmacological anamnesis: Previous pharmacological anamnesis: At 1993 she
got around 10 Tauredon injections to improve arthritis. At 1996 used MTX
(methoytrexate), but she quit after a few months because of GTI complications,
however we don’t know why she was taking that drug. From 1996 until 2000 she didn’t
use any other medications except painkillers.
Current medication uses: Since 2000, she is receiving special medical care (Arava 20
mg, Prednison 5 mg), for Rheumatoid Arthritis under the supervision of a doctor. Also
Zoren 5 mg and Amprilan 5 mg for hypertension. Last 4 moths she is taking Humira
Bio-injections twice per month.
3.2.8 Previous rehabilitation: In 2004 after operation of total knee replacement on the
left knee, she had been hospitalized for nine days, where she followed a rehabilitation
program. A month and a half later she visited a health resort with spa, where she
attended daily therapies.
In 2005 after operation of osteosynthesis of the left humerus, she followed a
rehabilitation program for 14 days.
3.2.9 Indication for rehabilitation: Doctor suggested a physiotherapeutic program
twice a day that includes first of all verticalization of the patient- improved walking
stereotype and breathing exercises. Then condition exercises and joint mobilization and
isometric exercises for gluteal muscles, quadriceps and abductors. Also active and
passive exercises for R hip and soft tissue techniques for muscles and scar. Motor splint,
swimming and ergotherapy
3.2.10 Subjective feeling of the patient: She feels good. She feels pain on the right hip
when she is sitting.
3.2.11 Previous injuries and trauma: None
3.2.12 Allergies: None
3.2.13 Hobbies: Cycling, watching TV, reading books.
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3.2.14 Abuses: She is not a smoker and she had never been a smoker. She drinks
alcohol only occasionally, approximately twice per month.
3.2.15 Present state: The patient is in a good mood and feels good. She is also well
orientated and cooperative. She doesn’t feel pain on the operated leg when she is lying,
but sometimes it turns to be a little painful only when she is moving the affected leg.
The pain is categorized according to Visual Analog Scale (VAS), as 3 out of 10 (only
sometimes when she moves the affected leg). She had an operation of total hip
replacement, caused by the Rheumatoid Arthritis at Kladno hospital 14/1/2013. She
walks with crutches and doesn’t feel pain in any other part of the body. The patient’s leg
was covered by a bandage from metatarsal bones up to approximately 10 cm above
patella for thromboembolic prevention. The scar is 18 cm and there are still stiches.
There was also a big edema all around the scar and there is accumulation of hematoma
in posterior side above popliteal line of the lower tigh.
Personal characteristics of the patient:
Height: 1.62 m, Weight: 90 kg, BMI: 34.3 (obesity)
HR: 75 beats/min
BP: 130/90 mmHg

3.3 Initial kinesiologic examination
• Postural examination (by Kendall) [8]
• Observation
• Anthropometric measurements [15]
• Muscle Tone examination (palpation) [20]
• Soft tissue examination (by Lewit)
• Gait examination [18]
• ROM examination (by Kendall) [8,16]
• Muscle strength test (by Kendall) [8,19]
• Muscle length test (by Janda)*
• Joint Play examination (by Lewit) [13]
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• Breathing examination
• Neurological examination
*Muscle length test (by Janda) was not examined because the patient wasn’t feeling
comfortable

3.3.1. Postural examination
The patient was standing with crutches during postural examination.
Posterior view:
•

Slight valgosity of both ankles.

•

Both popliteal fossas on the same level.

•

Right gluteal line is slightly higher than left.

•

Lumbar and lower thoracic spine are flat.

•

Slight elevation of the right shoulder.

•

Head in neutral position.

Anterior view:
•

Slight valgosity of both ankles.

•

Laterally deviated left patella and deformity of knee joints
because of Rheumatoid Arthritis.

•

Slight external rotation of the left leg.

•

Large protraction of the belly.

•

Slight elevation of the right shoulder.

•

Head in neutral position.

Lateral view:
•

Deformity of ankles because of Rheumatoid Arthritis.

•

Slightly flexed knees, and deformity of both knee joints because of
Rheumatoid Arthritis.
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•

Anterior tilt of pelvis.

•

Lordosis of lumbar spine.

•

Lower part of thoracic spine is flat, but the upper part increased flexion.

•

Head slightly tilted forward.

3.3.2 Observation

• Big edema on the right thigh and calf
• Scar with stiches 18 cm
• The color of the skin is slight red around the scar, and there is
accumulation of hematoma on the lower posterior part of the thigh.

3.3.3 Anthropometric Measurements
Lower extremities length:
Left

Right

Functional length

82 cm

82 cm

Anatomical length

91 cm

91 cm

Table 1- Anthropometric measurements for length of lower extremities.

Lower extremities circumference:

Thigh

Left

Right

57 cm

54 cm
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Knee

41 cm

44 cm

Calf

32 cm

31 cm

Table 2- Anthropometric measurements for circumferences of lower extremities.

3.3.4 Muscle Tone Examination- palpation (by Lewit)

Tested muscle

Left

Right

Quadriceps femoris

Hypertonic +

Hypertonic +++

Adductors (brevis, longus,
magnus, pectineus, gracilis)

Normal

Hypertonic +

Musculus Iliopsoas

Normal

Normal

Tensor fasciae latae

Normal

Hypertonic +++ (maybe
because of edema)

Gluteus maximus- minimus

Hypotonic

Hypotonic

Normal

Hypertonic +++ (maybe
because of edema)

Gluteus medius

Musculi Hamstrings

Piriformis
Erector spinae
Quadratus lumborum

Hypertonic +

Hypertonic +++ (lower part
accumulation of haematoma)

Hypertonic +

Hypertonic ++

Normal

Normal

Normal

Normal
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Table 3- Muscle tone examination, by Lewit
Evaluation of hypertonicity: + slight hypertonicity, ++ more hypertonicity, +++ high
hypertonicity

3.3.5 Soft tissue examination (by Lewit)
•

Examination of fascia of lower extremities: Restricted barrier of right thigh
anteriorly and medially. The lateral part of the thigh was not examined because of
the stitches of the scar.

•

Superficial layers of the skin: Restricted skin on the whole anterior, medial and
lateral thigh. The posterior part thigh was normal.

•

Scar: Not examined because of stiches.

3.3.6 Gait examination
The patient provides walking with crutches ( 3 point crutch type of walking).
The walking pattern was not so good, because the patient was leaning forward
and the patient said it’s more comfortable for her.

• During walking there was forward bending of the trunk and the left
shoulder was slightly elevated.
• The left leg had the tendency for rotation in external rotation, while she
was trying to keep the right leg in neutral position.
• During walking with the crutches, there was approximately 90 per cent
of the loading on the left lower extremity.
3.3.7 Evaluation of Range Of Motion (ROM), by Kendall

HIP JOINT
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Left

Right

Plane
Active
Movement

Passive
Movement

Active Movement

Passive
Movement

S

5⁰-0⁰-90⁰

10⁰-0⁰-90⁰

0⁰-0⁰-70⁰

5⁰-0⁰-80⁰

F

45⁰-0⁰-10⁰

45⁰-0⁰-15⁰

20⁰-0⁰-0⁰*

30⁰-0⁰-0⁰*

* Adduction of the operated hip is contraindication.
Table 4- Range of motion examination (hip joint), by Kendall

KNEE JOINT

Plane

S

Left

Right

Active
Movement

Passive
Movement

Active Movement

Passive
Movement

0⁰-0⁰-110⁰

0⁰-0⁰-110⁰

0⁰-0⁰-90⁰

0⁰-0⁰-100⁰

Note: The patient felt little pain during passive flexion of R knee.
Table 5- Range of motion examination (knee joint), by Kendall.

ANKLE JOINT

Plane

Left

Right
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S

Active
Movement

Passive
Movement

Active Movement

Passive
Movement

30⁰-0⁰-20⁰

35⁰-0⁰-20⁰

30⁰-0⁰-20⁰

35⁰-0⁰-20⁰

Table 6- Range of motion examination (ankle joint), by Kendall

3.3.8 Muscle Strength Test (by Kendall)
Tested Muscle
Gluteus maximus and
minimus
Hip abductors (gludeus
medius, tensor fasia latae)
Adductors
Quadriceps femoris
Hamstrings
Ankle plantar flexors

Left

Right

3

2

4

3-

3

2

4+

3+

4

3+

4+

4+

4+

4+

Ankle dorsal flexors
(tibialis anterior, extensor
halluces longus, extensor
digitorum longus, peroneus
tertius)

Table 7- Muscle strength examination, by Kendall
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3.3.9 Examination of joint play (by Lewit)
JOINT

Left

Patella (cranial, caudal ,

Restriction in all directions

medial, lateral)

(cranial, caudal, medial,
lateral).

Tibiofibular joint in dorsal

Right
Restricted only in medial
and cranial directions.

Restricted in both

Restricted in both

directions

directions

Restriction in both

Restriction in both

directions

directions

cuneiforms and cuboid

Restricted in both

Restricted in both

articulate with metatarsal

directions

directions

Restricted in both

Restricted in both

directions

directions

No restriction in dorsal and

No restriction in dorsal and

and ventral direction
Taloclurar joint in dorsal
and ventral direction
Lisfranc joint (1st- 2nd- 3rd

bones) dorsal and ventral
Chopart joint (calcaneus
and cuboid bone, talus and
navicular bone) in dorsal
and ventral directions
Interphalangeal joints of
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toes, in all the directions

plantar directions. Slightly

plantar directions. Slightly

(dorsal, plantar and lateral

restricted in lateral

restricted in lateral

side)

direction

direction

Metatarsophalangeal joints,

No restriction in dorsal and

No restriction in dorsal and

in all the directions (dorsal,

plantar directions. Slightly

plantar directions. Slightly

plantar, and lateral side)

restricted in lateral

restricted in lateral

direction

direction

Table 8- Joint play examination, by Lewitt

3.3.10 Breathing examination
• Good deep breathing.
• Abdominal breathing.
• Not good mobilization of thorax.
3.3.11 Neurological examination
Superficial sensation
Dermatomes examination

Dermatome of
L1 segment
Dermatome of
L2 segment
Dermatome of
L3 segment
Dermatome of
L4 segment
Dermatome of
L5 segment

Left

Right

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation
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Dermatome of
S1 segment
Dermatome of
S2 Segment

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Table 9- Neurological examination-dermatomes examination
Note: There was no any neurological complication that affects sensitivity. The patient
could recognize touch in different intensities and localize them.
VAS (pain examination): According to this examination the patient feld pain 3 out of
10.
Lasseque test: Negative- not painful
Reverse Lasseque test: Negative- not painful
Gaenslen’s test: Negative- not painful

3.4 Conclusion of examination
According to the examinations, I conclude that the patient has a pain which is
located on the operated hip, when she is sitting, and according to VAS examination
is characterized as 3 out of 10. There is also edema at the region of the scar. There is
weakness mostly on the right lower extremity, but also on the left lower extremity
there are some weak muscles. The gluteus maximus and gluteus medius are
hypotonic. Hypertonisity of muscles on right lower extremity (rectus femoris, vastus
medialis, intermedialis and lateralis, tensor fasciae latae, hamstrings). The ROM is
decreased in direction of F,E,ABD of hip joint and F of knee joint of right lower
extremity. The tibiofibular joints in dorsal and ventral direction, as well as the
interphalangeal and metatarsophalangeal joints in dorsal, plantar and lateral
directions are restricted. Also calcaneus, navicular and cuboid bones in all directions
(lateral and ventral, dorsal and plantar) restricted. Bad mobility of soft tissue on the
right thigh, less elasticity and extensibility in all directions (cranial, caudal, medial,
lateral).The scar not examined because of the stitches. Wrong Gait with crutches.
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3.5 Short-term and Long-term rehabilitation plan
3.5.1 Short-term rehabilitation plan
• Thromboembolic prevention.
• Decrease edema.
• Improve mobilization of the scar, but after remove of the stitches.
• Improve mobility of fascias of the right thigh and increase elasticity and
mobility of the superficial and deep layers of the skin.
• Improve mobilization of restricted tibiofibular joint, MTP, IP joints and
cuboid, calcaneus and navicular tarsal bones.
• Increase ROM in hip, knee and ankle joints.
• Strengthen the weak muscles.
• Improve walking with crutches.
• Release tension for hypertonic muscles.
• Give advices to the patient about contraindication of adduction, hip

flexion more than 90⁰, hyperextension of the hip and external rotation of

the hip.
3.5.2 Long-term rehabilitation plan
• Maintain and improve good results from short rehabilitation plan.
• Improve walking pattern of patient.
• Help patient to gain her independence by good functioning of the
operated lower extremity.
• Improve the general physical condition of the patient.

3.6 Date: Monday 04/02/2013
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3.6.1 Goals of today’s therapy

• Decrease edema of the right thigh.
• Improve the mobility of fascia and skin of the right thigh and calf.
• Improve the mobility of restricted joints, in all directions where restriction occur.
•

Improve range of motion in all joints of both lower extremities, where
restriction occurs.

• Relax hypertonic muscles and improve the muscle tone in hypotonic muscles.
• Strength the weak muscles of both lower extremities.
• Instructions to correct walking and advices to avoid some movements which
may be harmful for her.

3.6.2 Therapeutic procedure- Execution
1. Thromboembolic prevention exercises in supine lying position: active plantar
and dorsal flexion in both ankles and circle movements.
2. Lymphatic massage to decrease edema of the right thigh and calf.
3. Soft tissue techniques to improve the mobility of fascia and skin on the right
thigh and calf where restriction occurs.
4. Joint play mobilization of restricted joints:
a. Knee joints:
i. I provided mobilization of right patella in all directions (cranial,
caudal, medial, lateral), and also mobilization of left patella
mostly in medial and cranial directions.
ii. Mobilization of tibiofibular joint was also provided in dorsal and
ventral directions, for both right and left tibiofibular joints.
iii. I provided traction of both knees.
b. Taloclural joint mobilization in ventral and dorsal directions for both legs
because of restriction.
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c. Mobilization of Lisfranc’s joint in dorsal and ventral directions in both
lower extremities.
d. Mobilization of Chopart’s joint in dorsal and ventral directions in both
lower extremities.
e. Mobilization of interphalangeal joints in lateral direction, in both lower
extremities.
f. Mobilization of metatarsal bones by scissor’s technique in both lower
extremities.
g. Mobilization of metatarsophalangeal join’s in lateral direction, in both
lower extremities.
5. Passive movements to increase the range of motion of the hip joints, as well as
knee joints and ankle joints:
I.

Three sets of fifteen passive repetitions of both flexion of the hip joint up

to 90⁰ and extension of the hip only up to 10⁰.

II.

Three sets of fifteen passive repetitions for flexion and extension of the
knee joints.

III.

Three sets of fifteen passive repetitions for plantar and dorsal flexion of
the ankle joints.

6. The patient provided the following strengthening exercises under my supervision

(Swedish balls were used for some exercises):
I.

For strengthening of hip adductors, the patient had the Swedish ball
between the knees, and she was lying in supine lying position with
flexed knees. She provided three sets of fifteen isometric contractions
against the Swedish ball.

II.

For strengthening of quadriceps:
a. I placed a Swedish ball under the patient’s knee, and

the patient was in supine lying position with stretched
knees. She provided three sets of fifteen isometric
contractions against the Swedish ball, with extended
knee joint and dorsal flexed ankle joint.
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b. The patient in supine lying position with flexed knees

had the Swedish ball between the knees, and provided 3
set of 8 repetitions of active extension of the knee.
III.

The patient was in supine lying position with flexed knees, and had the
Swedish ball between the knees, and provided active elevation of pelvis,
for strengthening of low back muscles and gluteal muscles.

IV.

For strengthening of hip abductors, she provided active movements of
hip abduction in supine lying position, by sliding her foot on the
mattress.

V.

For strengthening of gluteal muscles, she provided free isometric
contractions in prone lying position.

7. Post isometric relaxation for hypertonic muscles: hip adductors, quadriceps and

hamstrings.
3.6.3 Results
Objective:
• This was the first therapy. The range of motion was slightly increased in knee
flexion after passive movement repetitions.
• The patient was able to perform verticalization with no great effort.
• Right thigh fascia was restricted, with high tension because of accumulation of
lympha.
• She could easily manage to change positions from supine to side-lying on
healthy side and to prone.
• Walking pattern was incorrect, and she refused to follow my instructions.
Subjective:
• Patient got tired easily.
• She followed my commands with no specific problems.

3.7 Date: Tuesday 05/02/2013
3.7.1 Goals of today’s therapy
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• Decrease edema of the right thigh.
• Improve the mobility of fascia and skin of the right thigh and calf.
• Improve the mobility of restricted joints, in all directions where restriction
occur.

• Improve range of motion in all joints of both lower extremities, where
restriction occurs.

• Relax hypertonic muscles and improve the muscle tone in hypotonic
muscles.

• Strength the weak muscles of both lower extremities.
• Instructions for correct walking.
3.7.2 Therapeutic procedure- Execution
1. Thromboembolic prevention exercises in supine lying position: active plantar
and dorsal flexion in both ankles and circle movements.
2. Lymphatic massage to decrease edema of the right thigh and calf.
3. Soft tissue techniques to improve the mobility of fascia and skin on the right
thigh and calf where restriction occurs.

4. Joint play mobilization of restricted joints:
a. Knee joints:
i. I provided mobilization of right patella in all directions (cranial,
caudal, medial, lateral), and also mobilization of left patella
mostly in medial and cranial directions.
ii. Mobilization of tibiofibular joint was also provided in dorsal and
ventral directions, for both right and left tibiofibular joints.
iii. I provided traction of both knees.
b. Taloclural joint mobilization in ventral and dorsal directions for both legs
because of restriction.
c. Mobilization of Lisfranc’s joint in dorsal and ventral directions in both
lower extremities.
d. Mobilization of Chopart’s joint in dorsal and ventral directions in both
lower extremities.
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e. Mobilization of interphalangeal joints in lateral direction, in both lower
extremities.
f. Mobilization of metatarsal bones by scissor’s technique in both lower
extremities.
g. Mobilization of metatarsophalangeal join’s in lateral direction, in both
lower extremities.
5. Passive movements to increase the range of motion of the hip joints, as well as
knee joints and ankle joints:
I. Three sets of fifteen passive repetitions of flexion of the hip joint until

90⁰ and extension of the hip joint up to 10⁰.

II. Three sets of fifteen passive repetitions for flexion and extension of the

knee joints.
III. Three sets of fifteen passive repetitions for plantar and dorsal flexion of

the ankle joints.
6. The patient provided the following strengthening exercises under my supervision

(Swedish balls were used for some exercises):
I. For strengthening of hip adductors, the patient had the Swedish ball

between the knees and she was lying in supine lying position with
flexed knees. She provided three sets of fifteen isometric contractions
by squeezing the Swedish ball between her knees.
II. For strengthening of quadriceps:
a. I placed the Swedish ball under the patient’s knee, and

the patient was in supine lying position with stretched
knees. She provided three sets of fifteen isometric
contractions against the Swedish ball, with extended
knee joint, and dorsal flexed ankle joint.
b. The patient in supine lying position with flexed knees

had the Swedish ball between the knees, and provided 3
set of 8 repetitions of active extension of the knee.
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III. The patient in supine lying position with flexed knees had the Swedish

ball between the knees, and provided active elevation of pelvis, for
strengthening of low back muscles and gluteal muscles.
IV. For strengthening of hip abductors, she provided active movements of

hip abduction in supine lying position, by sliding her foot on the
mattress.
V. For strengthening of gluteal muscles, she provided freely isometric

contractions in prone lying position.
7. Post isometric relaxation for hypertonic muscles: hip adductors, quadriceps and

hamstrings.
3.7.3 Results
Objective:
• The range of motion was slightly increased in knee flexion after passive
movement repetitions.
• The patient was able to perform verticalization with no great effort.
• There was less tension on the right thigh fascia after the therapeutic session.
• She could easily manage to change positions from supine to side-lying on
healthy side and to prone.
• Walking pattern was still incorrect.

Subjective:
• Patient got tired.
• She was cooperating, except in walking. She refused to follow my instructions to
correct the walking pattern, because she told me that walking with her own way
was more comfortable.

3.8 Date: Wednesday 06/02/2013
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3.8.1 Goals of today’s therapy

• Decrease edema of the right thigh.
• Improve the mobility of fascia and the superficial layers of the skin of the right
thigh and calf.

• Today the stitches were removed and the incision looks in a good condition, so
we could provide mobilization of the scar to improve the mobility of the skin, as
well as use biolamp for the scar therapy.

• Improve the mobility of restricted joints, in all directions where restriction
occurs.

• Improve range of motion of all joints of both lower extremities, where restriction
occurs.

• Relax hypertonic muscles and improve the muscle tone of hypotonic muscles.
• Strength the weak muscles of both lower extremities.
3.8.2 Therapeutic procedure- Execution
1. Thromboembolic prevention exercises in supine lying position: active plantar
and dorsal flexion in both ankles and circle movements.
2. Lymphatic massage to decrease edema of the right thigh and calf.
3. Soft tissue techniques to improve the mobility of fascia and skin of the right
thigh and calf where restriction occur, as well as soft tissue techniques for the
scar, because the stitches are removed and the scar looks ready to be mobilized.

4. Joint play mobilization of restricted joints:
a. Knee joints:
i. I provided mobilization of right patella in all directions (cranial,
caudal, medial, lateral), and also mobilization of left patella
mostly in medial and cranial directions.
ii. Mobilization of tibiofibular joint was also provided in dorsal and
ventral directions, for both right and left tibiofibular joints.
iii. I provided traction of both knees.
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b. Taloclural joint mobilization in ventral and dorsal directions for both legs
because of restriction.
c. Mobilization of Lisfranc’s joint in dorsal and ventral directions in both
lower extremities.
d. Mobilization of Chopart’s joint in dorsal and ventral directions in both
lower extremities.
e. Mobilization of interphalangeal joints in lateral direction, in both lower
extremities.
f. Mobilization of metatarsal bones by scissor’s technique in both lower
extremities.
g. Mobilization of metatarsophalangeal join’s in lateral direction, in both
lower extremities.
5. Passive movements to increase the range of motion of the hip joints, as well as
knee joints and ankle joints:
I. Three sets of fifteen passive repetitions of both flexion of the hip joint

until 90⁰ and extension of the hip joint up to 10⁰.

II. Three sets of fifteen passive repetitions of flexion and extension of the

knee joints.
III. Three sets of fifteen passive repetitions for plantar and dorsal flexion of

the ankle joints.
6. The patient provided the following strengthening exercises under my supervision

(Swedish balls were used for some exercises):
I. For strengthening of hip adductors, the patient placed the Swedish ball

between the knees and she was lying in supine lying position with
flexed knees. She provided three sets of fifteen isometric contractions
toward the Swedish ball.
II. For strengthening of quadriceps:
a. The patient was in supine lying position with stretched

knees, and I placed the Swedish ball under the patient’s
knee. She provided three sets of fifteen isometric
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contractions against the Swedish ball, and she was
extended knee joint and dorsal flexed ankle joint.
b. The patient was in supine lying position with flexed

knees, and had the Swedish ball between the knees, and
provided three set of eight repetitions of active
extension of the knee.
III. The patient was in supine lying position with flexed knees, and had the

Swedish ball between the knees, and provided active elevation of
pelvis, for strengthening of low back muscles and gluteal muscles.
IV. For strengthening of hip abductors, she provided active movements of

hip abduction in supine lying position, by sliding her foot on the
mattress.
V. For strengthening of gluteal muscles, she provided free isometric

contractions in prone lying position.
7. Post isometric relaxation for hypertonic muscles: hip adductors, quadriceps and

hamstrings.
3.8.3 Results
Objective:
• The range of motion was increased, compaired to the last two sessions.
• Right thigh fascia was in better condition, and tension was slightly released after
the therapeutic session.
• The scar therapy was proved effective.
Subjective:
• Patient got tired, but felt better after the session.
• She followed my commands with no problems.

3.9 Date: Thursday 07/02/2013
3.9.1 Goals of today’s therapy

• Decrease edema of the right thigh.
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• Improve the mobility of fascia and skin of the right thigh and calf.
• Provide mobilization of the scar, as well as biolamp for the scar.
• Improve the mobility of restricted joints, in all directions where restriction occur.
• Improve range of motion of all joints of both lower extremities, where
restriction occurs.

• Relax hypertonic muscles and improve the muscle tone of hypotonic muscles.
• Strength the weak muscles of both lower extremities.
3.9.2 Therapeutic procedure- Execution
1. Thromboembolic prevention exercises in supine lying position: active plantar
and dorsal flexion in both ankles and circle movements.
2. Lymphatic massage to decrease edema of the right thigh and calf.
3. Soft tissue techniques to improve the mobility of fascia and skin of the right
thigh and calf where restriction occurs. Soft tissue techniques for the scar.
4. Joint play mobilization of restricted joints:
a. Knee joints:
iv. I provided mobilization of right patella in all directions (cranial,
caudal, medial, lateral), and also mobilization of left patella
mostly in medial and cranial directions.
v. Mobilization of tibiofibular joint was also provided in dorsal and
ventral directions, for both right and left tibiofibular joints.
vi. I provided traction of both knees.
b. Taloclural joint mobilization in ventral and dorsal directions for both legs
because of restriction.
c. Mobilization of Lisfranc’s joint in dorsal and ventral directions in both
lower extremities.
d. Mobilization of Chopart’s joint in dorsal and ventral directions in both
lower extremities.
e. Mobilization of interphalangeal joints in lateral direction, in both lower
extremities.
f. Mobilization of metatarsal bones by scissor’s technique in both lower
extremities.
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g. Mobilization of metatarsophalangeal join’s in lateral direction, in both
lower extremities.
Passive movements to increase the range of motion of the hip joints, as well as
knee joints and ankle joints:
I. Three sets of fifteen passive repetitions for both flexion of the hip joint

up to 90⁰ and extension of the hip up to 10⁰.

II. Three sets of fifteen passive repetitions of flexion and extension of the

knee joints.
III. Three sets of eight passive repetitions for plantar and dorsal flexion of

the ankle joints.
5. The patient provided the following strengthening exercises under my supervision

(Swedish balls were used for some exercises):
I. For strengthening of hip adductors, the patient placed a Swedish ball

between the knees and she was lying in supine lying position with
flexed knees. She provided three sets of fifteen isometric contractions
by squeezing the Swedish ball between her flexed knees.
II. For strengthening of quadriceps:
c. The patient was in supine lying position with stretched

knees and I placed a Swedish ball under the patient’s
right knee. She provided three sets of fifteen isometric
contractions against the Swedish ball, with extended
knee joint, and dorsal flexed ankle joint.
d. The patient was in supine lying position with flexed

knees placed the Swedish ball between the knees, and
provided three sets of eight repetitions of active
extension of the knee.
III. The patient was in supine lying position with flexed knees, and placed

the Swedish ball between the knees, and provided active elevation of
pelvis, for strengthening of low back muscles and gluteal muscles.
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IV. For strengthening of hip abductors, she provided active movements of

hip abduction in supine lying position, by sliding her foot on the
mattress.
V. For strengthening of gluteal muscles, she provided free isometric

contractions in prone lying position.
6. Post isometric relaxation for hypertonic muscles: hip adductors, quadriceps and

hamstrings.
3.9.3 Results
Objective:
• The range of motion was slightly increased in knee flexion after

passive

movement repetitions.
• The right thigh fascia was in better condition after the therapeutic session, and
the patient felt that the tension was slightly released.
• Felt more comfident and stronger in walking.
• The scar was quite flexible, better than before.
Subjective:
• Patient seemed to get used, and didn’t get tied easily.
• She followed our commands with no problems.
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3.10 Date: Friday 08/02/2013
3.10.1 Goals of today’s therapy

• Decrease edema of the right thigh.
• Improve the mobility of fascia and skin of the right thigh and calf.
• Provide mobilization of the scar.
• Improve the mobility of restricted joints, in all directions where restriction occur.
• Improve range of motion in all joints of both lower extremities, where
restriction occurs.

• Relax hypertonic muscles and improve the muscle tone in hypotonic muscles.
• Strength the weak muscles of both lower extremities.
3.10.2 Therapeutic procedure- Execution
1. Thromboembolic prevention exercises in supine lying position: active plantar
and dorsal flexion of both ankles and circle movements.
2. Lymphatic massage to decrease edema of the right thigh and calf.
3. Soft tissue techniques to improve the mobility of fascia and skin of the right
thigh and calf where restriction occurs, and soft tissue techniques for the scar.
4. Joint play mobilization of restricted joints:
a. Knee joints:
i. I provided mobilization of right patella in all directions (cranial,
caudal, medial, lateral), and also mobilization of left patella
mostly in medial and cranial directions.
ii. Mobilization of tibiofibular joint was also provided in dorsal and
ventral directions, for both right and left tibiofibular joints.
iii. I provided traction of both knees.
b. Taloclural joint mobilization in ventral and dorsal directions for both legs
because of restriction.
c. Mobilization of Lisfranc’s joint in dorsal and ventral directions in both
lower extremities.
d. Mobilization of Chopart’s joint in dorsal and ventral directions in both
lower extremities.
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e. Mobilization of interphalangeal joints in lateral direction, in both lower
extremities.
f. Mobilization of metatarsal bones by scissor’s technique in both lower
extremities.
g. Mobilization of metatarsophalangeal join’s in lateral direction, in both
lower extremities.
5. Passive movements to increase the range of motion of the hip joints, as well as
knee joints and ankle joints:
I. Four sets of fifteen passive repetitions of both flexion of the hip joint up

to 90⁰ and extension of the hip up to 10⁰.

II. Four sets of fifteen passive repetitions for flexion and extension of the

knee joints.
III. Three sets of fifteen passive repetitions for plantar and dorsal flexion of

the ankle joints.
6. The patient provided the following strengthening exercises under my supervision

(Swedish balls were used for some exercises):
I. For strengthening hip adductors, the patient was in supine lying position

with flexed knees, and placed the Swedish ball between the knees. She
provided four sets of fifteen isometric contractions by squeezing the
Swedish ball between her flexed knees.
II. For strengthening of quadriceps:
a. The patient was in supine lying position with stretched

knees, and I placed a Swedish ball under the patient’s
right knee. She provided four sets of fifteen isometric
contractions against the Swedish ball, with extended
knee joint and dorsal flexed ankle joint.
b. The patient was in supine lying position with flexed

knees had the Swedish ball between the knees, and
provided four sets of eight repetitions of active
extension of the knee.
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III. The patient was in supine lying position with flexed knees, and had the

Swedish ball between the knees, and provided active elevation of
pelvis, for strengthening of low back muscles and gluteal muscles.
IV. For strengthening of hip abductors, she provided active movements of

hip abduction in supine lying position, by sliding her foot on the
mattress.
V. For strengthening of gluteal muscles, she provided free isometric

contractions in prone lying position.
7. Post isometric relaxation for hypertonic muscles: hip adductors, quadriceps and

hamstrings.
3.10.3 Results
Objective:
• Today was the last session with the patient. She generally improved the range of
motion in hip and knee flexion, as well as in hip abduction. Also she was more
strong and comfident in walking, even if she didn’t improve the walking pattern.
• The tension and pain were released from the right thigh, and felt better.
• The scar was quite flexible, and in really good condition.
Subjective:
• The patient thanked me, and was satisfied from the therapeutic sessions.
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3.11 Final kinesiology examination
• Postural examination
• Observation
• Anthropometric measurements
• Muscle Tone examination (palpation)
• Soft tissue examination, by Lewit
• Gait examination
• ROM examination, by Kendall
• Muscle strength test, by Kendall
• Joint Play examination, by Lewit
• Breathing examination
• Neurological examination
3.11.1 Postural examination
The patient was standing with crutches during postural examination.
Posterior view:
•

Slight valgosity of both ankles.

•

Both popliteal fossa’s on the same level.

•

Right gluteal line is slightly higher than left.

•

Lumbar and lower thoracic spine are flat.

•

Slight elevation of the right shoulder.

•

Head in neutral position.

•

Slight valgosity of both ankles.

•

Laterally deviated left patella and deformity of knee joints

Anterior view:

because of Rheumatoid Arthritis.
•

Slight external rotation of the left leg.
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•

Large protraction of the belly.

•

Slight elevation of the right shoulder.

•

Head in neutral position.

•

Deformity of ankles because of Rheumatoid Arthritis.

•

Slightly flexed knees, and deformity of both knee joints because of

Lateral view:

Rheumatoid Arthritis.
•

Anterior tilt of pelvis.

•

Lordosis of lumbar spine.

•

Lower part of thoracic spine is flat, but the upper part increased flexion.

•

Head slightly tilted forward.

3.11.2 Observation

• Reduction of edema on the right thigh and calf
• Stitches of the scar are removed and the incision of the scar now looks
very thin.

• The color of the skin is normal around the scar and on the whole anterior
thigh, but there is accumulation of hematoma on the lower thigh.
3.11.3 Anthropometric Measurements
Lower extremities length
Left

Right

Functional length

82 cm

82 cm

Anatomical length

91 cm

91 cm

Table 1- Anthropometric measurements for length of lower extremities.
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Lower extremities circumference
Left

Right

Thigh

55 cm

54 cm

Knee

41 cm

44 cm

Calf

31 cm

31 cm

Table 2- Anthropometric measurements for circumferences of lower extremities.

3.11.4 Muscle Tone Examination- palpation (by Lewit)
Tested muscle

Left

Right

Hypertonic

Hypertonic

Adductors (brevis, longus,
magnus, pectineus, gracilis)

Normal

Normal

Iliopsoas

Normal

Normal

Tensor fasciae latae

Normal

Hypertonic ++ (maybe
because of edema)

Gluteus maximus- minimus

Hypotonic

Hypotonic

Quadriceps femoris

Gluteus medius
Hamstrings
Piriformis
Erector spinae
Quadratus lumborum

Normal
Hypertonic ++

Hypertonic +++ (maybe
because of edema)
Hypertonic + (lower part
accumulation of haematoma)

Hypertonic ++

Hypertonic ++

Normal

Normal

Normal

Normal
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Table 3- Muscle tone examination, by Lewit
Evaluation of hypertonicity: + slight hypertonicity, ++ more hypertonicity, +++ high
hypertonicity
3.11.5 Soft tissue examination (by Lewit)
•

Examination of fascia of lower extremities: Slight restricted barrier of right thigh
anteriorly and medially but improved compared to initial examination. The lateral
part of the thigh as well as the scar was also examined this time and it was slight
restricted.

•

Superficial layers of the skin: Slight restricted skin on the whole anterior, medial
and lateral thigh but also improved compared to initial examination. The posterior
part of the thigh was normal.

•

Scar: The scar was examined this time and it was in a quite good condition. The
upper part of the scar was restricted but the middle and lower part was very slight
restricted.

3.11.6 Gait examination
The patient provides walking with crutches (3 point crutch type of walking). The
was quite confident, but the walking pattern was not so good, because the patient
was leaning forward and the patient said it’s more comfortable for her walking that
way. She refused to improve the walking pattern with crutches.

• During walking there was forward bending of the trunk and the left
shoulder was slightly elevated.
• The left leg had the tendency for external rotation, while she was trying
to keep the right leg in neutral position.
• During walking with crutches, there was approximately 80 per cent of
the loading on the left lower extremity.
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3.11.7 Examination of ROM (range of motion), by Kendall

HIP JOINT

Left

Right

Plane
Active
Movement

Passive
Movement

Active Movement

Passive
Movement

S

5⁰-0⁰-90⁰

10⁰-0⁰-90⁰

5⁰-0⁰-80⁰

5⁰-0⁰-80⁰

F

45⁰-0⁰-10⁰

45⁰-0⁰-15⁰

30⁰-0⁰-0⁰*

40⁰-0⁰-0⁰*

* Adduction of the operated hip is contraindication.
Table 4- Range of motion examination (hip joint), by Kendall

KNEE JOINT

Plane

Left

Active
Movement

Right

Passive
Movement
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Active Movement

Passive
Movement

S

0⁰-0⁰-110⁰

0⁰-0⁰-110⁰

0⁰-0⁰-100⁰

0⁰-0⁰-110⁰

Table 5- Range of motion examination (knee joint), by Kendall

ANKLE JOINT

Left

Right

Plane

S

Active
Movement

Passive
Movement

Active Movement

Passive
Movement

30⁰-0⁰-20⁰

35⁰-0⁰-20⁰

30⁰-0⁰-20⁰

35⁰-0⁰-20⁰

Table 6- Range of motion examination (ankle joint), by Kendal.
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3.11.8 Muscle Strength Test, by Kendall
Tested Muscle
Gluteus maximus and
minimus
Hip abductors (gludeus
medius, tensor fasia latae)

Left

Right

3

3

4

3

3

3

4+

3+

4

3+

4+

4+

4+

4+

Adductors (brevis, longus,
magnus, pectineus,
gracilis)
Musculus quadriceps
femoris
Musculi Hamstrings
Ankle plantar flexors
(gastrocnemius, soleus,
flexors hallucis longus and
digitorum longus)
Ankle dorsal flexors
(tibialis anterior, extensor
halluces longus, extensor
digitorum longus, peroneus
tertius)
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Table 7- Muscle strength examination, by Kendall

3.11.9 Examination of joint play (by Lewit)
JOINT

Left

Patella (cranial, caudal ,

Restriction in all directions

medial, lateral)

(cranial, caudal, medial,
lateral)

Tibiofibular joint in dorsal
and ventral direction
Taloclurar joint in dorsal

Restricted in both
directions

Right
Restricted only in medial
and cranial directions
Restricted in both
directions (ventral
direction improved)

Restriction in both

Restriction in both

directions

directions

cuneiforms and cuboid

Restricted in both

Restricted in both

articulate with metatarsal

directions

directions

Restricted in both

Restricted in both

directions

directions

No restriction in dorsal and

No restriction in dorsal and

plantar directions. Slightly

plantar directions. Slightly

restricted in lateral

restricted in lateral

direction

direction

and ventral direction
Lisfranc joint (1st- 2nd- 3rd

bones) dorsal and ventral
Chopart joint (calcaneus
and cuboid bone, talus and
navicular bone) in dorsal
and ventral directions
Interphalangeal joints of
toes, in all the directions
(dorsal, plantar and lateral
side)

62

Metatarsophalangeal joints,

No restriction in dorsal and

No restriction in dorsal and

in all the directions (dorsal,

plantar directions. Slightly

plantar directions. Slightly

plantar, and lateral side)

restricted in lateral

restricted in lateral

direction

direction

Table 9- Joint play examination, by Lewit

3.11.10 Breathing examination
• Good deep breathing.
• Abdominal breathing.
• Not good mobilization of thorax.
3.11.11 Neurological examination
Superficial sensation
Dermatomes examination
Left
Dermatome of
L1 segment
Dermatome of
L2 segment
Dermatome of
L3 segment
Dermatome of
L4 segment
Dermatome of
L5 segment
Dermatome of
S1 segment
Dermatome of
S2 Segment

Right
Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation

Normal sensation
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Table 10- Neurological examination-dermatomes examination
Note: There was no any neurological complication that affects sensitivity. The patient
could recognize touch in different intensities and localize them.
VAS (pain examination): According to this examination the patient feld pain 2 out of
10.
Lasseque test: Negative- not painful
Reverse Lasseque test: Negative- not painful
Gaenslen’s test: Negative- not painful

3.12. Conclusion:
The therapy provided to patient was effective in compare with the results of the initial
and final kinesiology examination. In the end of each session the patient was feeling
better than before. The findings we have from the final kinesiology examination, keep
me and the patient satisfy. According to the VAS scale the pain is reduced. The edema
and swelling located all around the hip joint have reduced, and the sensation of
palpation of the right thigh is much better, since it seems that the excessive high tension
have released. The superficial tissue, skin and fascia have improve through soft tissue
techniques, and also I could work with the scar, since the stitches were removed. The
strength of the weak muscles have improved. Also the hypertonic muscles through PIR
exercises have improved, especially the adductors of the right hip. The range of motion
ROM increased in ABD and F of the hip joint and also increased in other joints. The
mobilization of the joints remained almost the same but have slightly improved in
several joints such as the tibiofibular joint of the right knee. The one think I couldn’t
improve at all was the style of walking (bending in front), however the endurance of the
patient was significantly improved.

3.13. Effectiveness of therapy
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Through my therapeutic sessions, I helped my patient to regain her confidence, although
the patient seemed to be confident enough from the beginning. The therapy provided to
patient was effective in compare with the results of the initial and final kinesiology
examination. The patient in the end of each session was feeling better that before. I am
very satisfy because all the knowledge’s I acquired through hard studying the last four
years, gave me all the qualifications to deal in every situation and every problem that
my patient faced. During practice I gained experiences, learnt how to encourage my
patients in all possible ways and realized how much I love my job. I am ready to learn
more, and ready to work harder. There is a great amount of things still to be learned.
Many thanks my parents who were always supporting me through my studies, and
always standing by me. Also thanks to my supervisor and my instructor for their
valuable help and support during my practice and of course a huge thank to my patient.
Thanks to all teachers of our faculty, who educated me and helped me to reach the end.

3.14. Prognosis
My personal point of view for the prognosis of the patient, is that if the patient
keep up exercising, following my advices and taking care about her right hip joint, soon
will be able to recover and walk without crutches.
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A.W, A.W.M Mitchell (2010), Gray’s anatomy for student (2nd edition),
Churchill livingstone, Elsevier Inc, p.575, ISBN: 978-0-443-06952-9
25) Picture 5: Musculi hamstrings and sciatic nerve: Available in book: Drake R.L,
Volg A.W, A.W.M Mitchell (2010), Gray’s anatomy for student (2nd edition),
Churchill livingstone, Elsevier Inc, p.534, ISBN: 978-0-443-06952-9
26) Picture 6: Femoral artery and blood supply of the hip joint, Online available at:
http://www.msdlatinamerica.com/ebooks/RockwoodGreensFracturesinAdults/si
d1221637.html
27) Picture 7: Forces acting on the hip joint, Online available at:
http://boneandspine.com/hip-replacement-mechanics-of-the-hip/
28) Picture 8: Artificial implants designs, Online available at:
http://suffolkcountyjointreplacement.com/patient_education/frequently_asked_q
uestions_before_hip_replacement_surgery
29) Picture 9: Total hip prosthesis, Online available at:
http://www.englewoodortho.com/total-hip-replacement-englewood-ortho.html
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6. Abbreviations:
• F: Flexion
• E: Extension
• ABD: Abduction
• ADD: Adduction
• ROM: Range of motion M.M.L.:
• PIR: Post isometric relaxation
• PNF: Proprioceptive neuromuscular facilitation
• Min: minimum B/min: beat per minute Kg: Kilogram M.: Mus
• VAS: Visual Analog Scale
• GTI: Gastrointenstinal
• Mg: Miligram
• n: Nerv
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7. Photo documentation:
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Postural examination:

Observation:
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Walking with crutches:
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Strengthening exercises with swedish ball:
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Biolamp:
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INFORMOVANÝ SOUHLAS

V souladu se Zákonem o péci o zdraví lidu (§ 23 odst. 2 zákonac.20/1966Sb.) a
Úmluvou o lidských právech a biomedicíne c. 96/2001, Vás žádám o souhlas
k vyšetrení a následné terapii. Dále Vás žádám o souhlas k nahlížení doVaší
dokumentace osobou získávající zpusobilost k výkonu zdravotnického povolání v rámci
praktické výuky a s uverejnením výsledku terapie v rámci bakalárské práce na FTVS
UK. Osobní data v této studii nebudou uvedena.

Dnešního dne jsem byla odborným pracovníkem poucena o plánovaném vyšetrení a
následné terapii. Prohlašuji a svým dále uvedeným vlastnorucním podpisem potvrzuji,
že odborný pracovník, který mi poskytl poucení, mi osobne vysvetlil vše, co je obsahem
tohoto písemného informovaného souhlasu, a mela jsem možnost klást mu otázky, na
které mi rádne odpovedel. Prohlašuji, že jsem shora uvedenému poucení plne
porozumela a výslovne souhlasím s provedením vyšetrení a následnou terapií.
Souhlasím s nahlížením níže jmenované osoby do mé dokumentace a s uverejnením
výsledku terapie v rámci studie.

Datum:………………………………………

Osoba, která provedla poucení:………………………………………

Podpis osoby, která provedla poucení:……………………………………

Vlastnorucní podpis pacienta /tky:…………………………………….
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