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Abstract 

         
Title 

EN: Stage after Total Hip Joint Replacement Operation 

CZ: Stav po Totální Endoprotéze Kyčelnho Kloubu 

 

Thesis Aim 

This thesis discusses the rehabilitation after total hip replacement in oosteoarthritis. In 

the theoretical part it is discussed the pathophysiology, clinical image and the 

management of the osteoarthritis and the relation of it with the total hip replacement. 

The practical part concerns a woman, age 68, in the state after 6 days of total hip joint 

replacement due to osteoarthritis of the hip. It aims to describe examination, therapeutic 

approach and conclusions. 

 

The goals 

The goals are to increase the range of motion not only of the operated hip, but also the 

non operated because it is affected from the disease as well. Also decrease the muscle 

hypertonus and increase the muscle strength in the muscles around both hips and 

restoration of disability and return of patient back to her normal life.  

 

Methods 

The methods I used include: Soft tissue techniques for the therapy of the scar, post 

isometric realxation to release the hypertonus, mobilisation techniques to increase the 

range of motion and strengthening techniques (isometric contractions, active and active 

resistive movements) to increase the strength of the muscles around the hip. 

 

Results 

The range of motion of the operated hip increased in all functional directions, also there 

was increasing in the muscle strength as well with decreasing of the pain. 

 

 

 



Conclusion 

The patient started the rehabilitation at the Revmatologický ústav. However for only 

rwo weeks of therapy the patient showed progress. For short term rehabilitation plan the 

prognosis is excellent.   
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1 Preface  

 

The main goal of the program of therapeutic rehabilitation for patients after operation of 

total hip joint replacement (THR), is to achieve motion and functionality of limbs 

without symptoms, restoration of disability and return of patient back to his/her normal 

life.  

 

World’s Health Organization defines health as “A state of complete physical, 

social and mental wellbeing and not merely the absence of disease or infirmity”. Health 

is a resource for everyday life, not the object of living. Furthermore, health is 

considered as a fundamental human right.   

 

For the most effective application of a therapeutic exercise in a patient, therapist 

should have knowledge about the basic principles and effect of exercise in 

musculoskeletal, neuromuscular, cardiovascular and respiratory system. In addition, the 

therapist should be able to provide an efficient assessment of the patient (physically and 

psychologically), should know the correlation of anatomy and kinesiology of the treated 

area and understand the condition of the injury, pathology or surgical approach as well 

as the possible rhythm of recovery, complication, preventions and contraindications. 
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2. General part 

 

The hip region is located lateral to the gluteal region, inferior to the iliac crest, and 

overlying the greater trochanter of the thigh bone. 

The hip joint, scientifically referred to as the acetabulofemoral joint, which is between 

the femur and acetabulum of the pelvis and its primary function is to support the weight 

of the body in both static as standing and dynamic as walking. 

 

2.1 General anatomy of hip joint 

 

In this chapter we will perform a general review of the hip anatomy focusing on the  

major structures that influence the hip joint and its functions.  

 

 

 

Articulation 

 

The hip joint is a synovial joint formed by the articulation of the rounded head of the 

femur and the cup-like acetabulum of the pelvis. It forms the primary connection 

between the bones of the lower limb and the pelvis. Both joint surfaces are covered with 

a strong but lubricated layer called articular hyaline cartilage. The cup-like acetabulum 

forms at the union of three pelvic bones - the ilium, pubis, and ischium. (Faller, 

Schuenke & Schuenke, 2004) The Y-shaped growth plate that separates them, the 

triradiate cartilage, is fused definitively at ages 14-16. (Atlas, 2006) It is a special type 

of spherical femoral head is largely contained within the acetabulum and has an average 

radius of curvature of 2.5 cm. (Atlas, 2006) The acetabulum grasps almost half the 

femoral ball, a grip augmented by a ring-shaped fibrocartilaginous lip, the acetabular 

labrum, which extends the joint beyond the equator. (Faller, Schuenke & Schuenke, 

2004)   

The head of the femur is attached to the shafty by a thin neck region that is often 

prone to fracture in the elderly, which is mainly due to the degenerative effects of 

osteoarthritis. 
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The acetabulum is oriented inferiorly, laterally and anteriorly, while the femoral neck is 

directed superiorly, medially, and anteriorly. 

The transverse angle of the acetabular inlet can be determined by measuring the angle 

between a line passing from the superior to the inferior acetabular rim and the 

horizontal plane; an angle which normally measures 51° at birth and 40° in adults, and 

which affects the acetabular lateral coverage of the femoral head and several other 

parameters. The sagittal angle of the acetabular inlet measures 7° at birth and increase 

to 17° in adults. (Atlas, 2006)  

 The angle between the longitudinal axes of the femoral neck and shaft, called 

the caput-collum-dia-physeal angle or CCD angle, normally measures approximately 

150° in newborn and 126° in adults (coxa norma). A decreased angle is known as coxa 

vara and an increased angle as coxa valga. (Platzer, 2004) 

 

Capsule  

 

 The capsule attaches to the hip bone outside the 

acetabular lip which thus projects into the capsular 

space. On the femoral side, the distance between 

the Sad’s cartilaginous rim and the capsular 

attachment at the base of the neck is constant, 

which leaves a wider extracapsular part of the 

neck at the back than at the front. (Platzer, 2004) 

 The strong but loose fibrous capsule of the hip 

joint permits the hip joint to have the second 

largest range of movement (second only to the shoulder) and yet support the weight of 

the body, arms and head. 

Figure 1 Capsule of hip joint (Gray’s, 2010) 

The capsule has two sets of fibers (longitudinal and circular), the circular fibers 

form a collar around the femoral neck called the zona orbicularis and the longitudinal 

retinacular fibers travel along the neck and carry blood vessels. 
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Ligaments  

 

The hip joint is reinforced by five ligaments, of which four are extracapsular and one 

intracapsular. 

The extracapsular ligaments are the iliofemoral, ischiofemoral, and pubofemoral 

ligaments attached to the bones of the pelvis (the ilium, pubis, and ischium 

respectively). All three strengthen the capsule and prevent an excessive range of 

movement in the joint. Of these, the Y-shaped and twisted iliofemoral ligament is the 

strongest ligament in the human body. (Platzer, 2004) 

In the upright position, it prevents the trunk from falling backward without the 

need for muscular activity. In the sitting position, it becomes relaxed, thus permitting 

the pelvis to tilt backward into its sitting position. The ischiofemoral ligament prevents 

medial rotation while the pubofemoral ligament restricts abduction in the hip joint. 

(Diab, 1999) The zona orbicularis, which lies like a collar around the narrowest part of 

the femoral neck, is covered by the other ligaments that partly radiates into it. The zona 

orbicularis acts like a buttonhole on the femoral head and assists in maintaining the 

contact in the joint. (Diab, 1999) 

 

                                  

 

 

The intracapsular ligament, the ligamentum teres, is attached to a depression in 

the acetabulum (the acetabular notch) and a depression on the femoral head (the fovea 

of the head). It is only stretched when the hip is dislocated, and may then prevent 

further displacement. (Diab, 1999) It is not that important as a ligament but can often be 

vitally important as a conduit of a small artery to the head of the femur.  

Figure 2 Ligaments of hip joint (MMG, 2003) 

 
Figure 3 Ligaments of hip joint (MMG, 2003) 
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This arterial branch is not present in everyone but can become the only blood supply to 

the bone in the head of the femur when the neck of the femur is fractured or disrupted 

by injury in childhood. (Atlas, 2006) 

 

Muscles and movements  

 

Although movements of the femur are primarily due to rotation occurring at the hip 

joint, the pelvic girdle functions similar to the shoulder girdle in positioning the hip 

joint for effective limb movement. Unlike the shoulder girdle, the pelvis is a single non-

jointed structure, but it can rotate in all three planes of movement. The pelvis facilitates 

movement of the femur by rotating so that the acetabulum is positioned toward the 

direction of impending femoral movement. For example, posterior pelvic tilt, with the 

anterior superior iliac spine tilted backward with respect to the acetabulum, positions 

the head of the femur in front of the hip bone to enable ease of flexion. Likewise, 

anterior pelvic tilt promotes femoral extension, and lateral pelvic tilt toward the 

opposite side facilitates lateral movements of the femur. Movement of the pelvic girdle 

also coordinates with certain movements of the spine. (Hall & Hill, 2006) 

 

 

Flexion 

 

The six muscles primarily responsible for flexion at the hip are those crossing the joint 

anteriorly-the m.iliacus, m.psoas major, m.pectineus, m.rectus femoris, m.sartoruis, and 

m.tensor fascia latae. Of theses, the large m.iliacus and m.psoas major (often referred to 

jointly as the Iliopsoas because of their common attachment to the femur) are the major 

hip flexors. (Hall & Hill, 2006) 

 

 Because the rectus femoris is a two-joint muscle active during both hip flexion 

and knee extension, it functions more effectively as a hip flexor when the knee is in 

flexion, as when a person kicks a ball. The thin, straplike m.sartorius, is also a two-joint 

muscle.  Crossing from the superior anterior superior iliac spine to the medial tibia just 

below the tuberosity, the m.sartorius is the longest muscle in the body. (Hall & Hill, 

2006) 
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Extension 

  

The hip extensors are the m.gluteus maximus and the three m.hamstrings (m.biceps 

femoris, m.semitendinosus, and m.semimembranosus). The m.gluteus maximus is a 

massive, powerful muscle that is usually active only when the hip is in flexion, as 

during stair climbing or cycling, or when extension at the hip is resisted. The 

m.hamstrings derive their name from their prominent tendonds, which can readily be 

palpated on the posterior aspect of the knee. These two-joint muscles contribute to both 

extension at the hip and flexion at the knee and are active during standing, walking, and 

running. (Hall & Hill, 2006) 

 

 

Abduction 

 

The m.gluteus medius is the major m.abductors acting at the hip, with the m.gluteus 

minimus assisting. These muscles stabilize the pelvis during the support phase of 

walking and running and when an individual stands on one leg. For example, when 

body weight is supported by the right foot during walking, the right hip adductors 

contract isometrically and eccentrically to prevent the left side of the pelvis from being 

pulled downward by the weight of the swinging left leg. This allows the left leg to move 

freely through the swing phase. If the hip abductors are too weak to perform this 

function, then lateral pelvic tilt and dragging of the swing foot occurs with every step 

during gait. (Hall & Hill, 2006) 

 

 

Adduction 

 

The hip m.adductor are those muscles that cross the joint medially and include the 

m.adductor longus, m.adductor brevis, m.adductor magnus, and m.gracilis. The hip 

m.adductors are regularly active during the swing phase of the gait cycle to bring the 

foot beneath the body’s center of gravity for placement during the support phase.  
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The m. gracilis, a long relatively weak strap muscle, and the three Adductor muscles 

also contribute to flexion and internal rotation at the hip, particularly when the femur is 

externally rotated. (Hall & Hill, 2006) 

 

 

Internal and External rotation of the femur 

 

Although a number of muscles contribute to external rotation of the femur, six muscles 

function solely as external rotators. These are the m.piriformis, m.gemellus superior, 

m.gemellus inferior, m.obturator internus, m.obturator externus, and m.quadratus 

femoris. Although we tend to think of walking and running as involving strictly sagittal 

plane movement at the joints of the lower extremity, outward rotation of the femur also 

occurs with every step to accommodate the rotation of the pelvis. 

 The major internal rotator of the femur is the gluteus minimus, with assistance 

from the m.tensor fascia latae, m.semitendinosus, m.semimembranosus, m.gluteus 

medius, and the four m.adductor muscles. Internal rotation of the femur is usually not a 

resisted motion requiring a substantial amount of muscular force. The internal rotators 

are weak in comparison to the external rotators, with the estimated strength of the 

medial rotators only approximately a third that of the external rotators. (Hall, 1999) 

 

 

Horizontal Abduction and Adduction 

 

Horizontal abduction and adduction of the femur occur when the hip is in 90° of flexion 

while the femur is either abducted or adducted. These actions require the stimultaneous, 

coordinated actions of several muscles. Tension is required in the hip flexors for 

elevation of the femur. The hip abductors can then produce horizontal abduction and 

from a horizontally abducted position, the hip adductors can produce horizontal 

adduction.  

 The muscles located on the posterior aspect of the hip are more effective as 

horizontal abductors and adductors than the muscles on the anterior aspect because the 

former are stretched when the femur is in 90° of flexion, whereas tension in the anterior 

muscles is usually reduced with the femur in this position. (Hall, 1999) 
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Blood and nerve supply 

 

The hip joint is supplied with blood from the medial circumflex femoral and lateral 

circumflex femoral arteries, which are both usually branches of the deep artery of the 

thigh (profunda femoris), but there are numerous variations and one or both may also 

arise directly from the femoral artery. There is also a small contribution from a small 

artery in the ligament of the head of the femur which is a branch of the posterior 

division of the obturator artery, which becomes important to avoid avascular necrosis of 

the head of the femur when the bloody supply from the medial and lateral circumflex 

arteries are disrupted (e.g. through fracture of the neck of the femur along their course). 

(Atlas, 2006) 

 

  

 

The hip has two anatomically important anastomoses, the cruciate and the trochanteric 

anastomoses, the latter of which provides most of the blood to the head of the femur. 

These anastomoses exist between the femoral artery or profunda femoris and the gluteal 

vessels. (Clemente, 2006) 

                                            Figure 4 Blood supply of hip joint 
(G ’ 2005)

 The hip joint is supplied by a number of nerves (proprioception, nociception, 

etc...) including the femoral nerve, the obturator nerve, superior gluteal nerve, and the 

nerve to quadratus femoris. 
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2.2 Kinesiology of hip joint 

 

Actions of the hip joint during gait 

 

Acceleration and heel strike 

 

Restraining the forward movement of the lower limb occurs during this interval through 

the eccentric contractions of hamstring and gluteus maximus muscles acting on the hip 

joint. This restraining action leaves the hip in a flexed position. 

The gluteus medius and gluteus minimus contract concentricly abducting the reference 

limb from a weight bearing position. This involves moving the iliac crest of the 

reference limb away from the midline (abduction). The iliac crest moves instead of the 

femur because at heel strike, the foot of the reference limb is in contact with the ground 

and in a weight bearing position. The femur cannot move so the muscles act on the iliac 

crest, which can move. Concomitantly, the non weight bearing hip is "hiked" upward 

counterbalancing the effect that gravity wants to exert on the non reference limb which 

is about to attain a non weight bearing position without the concentric contraction of the 

hip abductors on the weight bearing reference limb, the opposite hip would tilt 

downward making it very difficult to swing the limb forward in order to take a step. 

This type of gait is called "Trendelenburg Gait". (Palastanga, Field & Soames, 2006) 

 

 

Heel strike to midstance 

 

The torso is being pulled over the center of the reference limb as the non-reference limb 

swings forward. This puts the hip in a neutral position without any direct actions of 

muscles acting on the hip. (Palastanga, Field & Soames, 2006) 

 

Midstance to toe off 

 

The non-reference limb is in a non-weight bearing stage and is swinging forward as a 

step is taken. This process "drags" the torso in front of the reference limb forcing the hip 

joint of the weight bearing reference limb into an extended position. Once again, this 

occurs without the direct action of the muscles acting on the reference limb.  
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Toe off to acceleration 

 

During this interval, the reference limb goes from a weight bearing to a non-weight 

bearing position as the reference limb begins to swing forward ahead of the torso as a 

step is being taken. Powerful concentric contractions of the hip m.flexors, mainly the 

m.iliopsoas with help from the m.adductor bring the hip into a position of flexion. 

The hip adductor also helps the swinging limb move in an inward direction. This 

enables the foot to be placed under the pelvis rather than in a position that would be 

parallel with the shoulder. (Bergmann, Graichen & Rohlmann, 1993) 

 

 

The effect of nerve lesions on the hip joint during gait 

  

Superior gluteal nerve 

Trendelenburg Gait: marked downward tilting of the hip on the non-weight bearing side 

due to inability of the m.gluteus medius and m.minimus to actively abduct the hip on 

the weight bears side during walking. 

Trendelenburg sign: Clinical test to determine the integrity of the superior gluteal nerve. 

Patient's hip tilts down when the limb is non-weight bearing because of superior gluteal 

nerve is damaged on weight bearing side. (Anderson, Hall & Martin, 2000) 

 

Obturator nerve 

Waddling gait: Hip is in a marked abducted position due to paralysis of hip adductor 

muscles. When walking, the foot on the affected side, cannot be placed under pelvis. 

Patient has to "throw" their weight laterally when taking a step thus, waddling to the 

affected side. (Anderson, Hall & Martin, 2000) 

 

Lumbar and lumbosacral nerve root involvement 

L 1, 2: These roots are mainly involved with innervating the iliopsoas muscle. Damage 

to these roots would result in very weak hip flexion. To test for the integrity of these 

roots, ask the patient to sit. Then have them try to flex the hip from a sitting position. 

Weak hip flexion indicates a problem with the L 1, 2 nerve roots. (Anderson, Hall & 

Martin, 2000) 
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L 2, 3: These roots are concerned with the innervations of the hip m.abductors. Damage 

to these roots can lead to a waddling type of gait. To test for the integrity of these roots, 

have the patient lie on their side with their body in a straight line. Place the upper hip 

into abduction and place each hand on the inside of each thigh. Have the patient try and 

bring the hips into adduction. Weakness could indicate a lesion of the L 2, 3 nerve roots. 

(Anderson, Hall & Martin, 2000) 

 

L 5: This is the main root innervating the m.gluteus medius and m.minimus. A positive 

Trendelenburg Sign could indicate damage to this root. (Anderson, Hall & Martin, 

2000) 

 

 

2.3 Biomechanics of  hip joint 

 

There are wide ranges of movements that can be done in the hip.  The hip can move up 

to 160° degrees of flexion, 15 degrees of extension, 90° degrees of internal and external 

rotation, and 90° degrees of abduction.  The hip can also move into a wide range of 

circumduction, which is reliant upon flexion, extension, abduction, and adduction.  In 

the standing position, the hip becomes a major weight-bearing joint because of the 

amount of force of the structures above the hip, as well as the amount of tension from 

the strong hip muscles. During the normal walking gait, the forces can increase to at 

least six times the person’s body weight. (Hall & Hill 2006) 
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2.4 Hip joint osteoarthritis 

 

Hip osteoarthritis is a chronic condition characterized by mechanical disturbances due 

to degradation of joints. It is the most common form of arthritis, and the leading cause 

of chronic disability. 

 

                 

 

 
            Figure 5 Normal joint (NIAMS, 2009) Figure 6 Joint affected by osteoarthritis (NIAMS, 2009) 

Hip osteoarthritis is non-inflammatory degenerative joint disease, characterized by 

degeneration of the articular cartilage, hypertrophy of bone at the margins and changes 

in the synovial membrane. It is accompanied by pain and stiffness, particularly after 

prolonged activity.  

 

There can be swelling, warmth, and creaking of the affected joints. Pain and stiffness of 

the joints can also occur after long periods of inactivity, for example, sitting in a theater. 

In severe osteoarthritis, complete loss of cartilage cushion causes friction between 

bones, causing pain at rest or pain with limited motion. 

 

Osteoarthritis can affect any joint as spine, 

shoulder, elbow, hand, knee and hip. 

 

 

 

 

 

 

 

 
Figure 7 Joints affected by osteoarthritis (ADAM, 2010) 
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Symptoms of hip joint osteoarthritis 

Pain is the main symptom of hip osteoarthritis is joint pain that is worse with activity 

and relieved by rest. In severe cases, the pain may also occur at rest or at night. The pain 

usually occurs near the affected joint, the pain may be referred to other areas. For 

example, the pain of osteoarthritis of the hip may actually be felt in the knee. 

Morning stiffness is a common symptom of osteoarthritis. This stiffness usually 

resolves within 30 minutes of rising, but it may recur throughout the day during periods 

of inactivity. Some people note a change in symptoms related to the weather. 

Osteoarthritis may cause a type of joint swelling called an effusion, which 

results from the accumulation of excess fluid in the joint. 

Movement of a joint affected by osteoarthritis may cause a crackling or grating 

sensation called crepitus. This sensation likely occurs because of roughening of the 

normally smooth surfaces inside the joint. 

Osteoarthritis often causes outgrowths of bone called osteophytes or bone spurs. 

These bony protuberances can be felt under the skin near joints, and typically enlarge 

over time. (Hchberg, 1996) 

 

 

Causes of hip joint osteoarthritis 

 

No one knows for sure what causes of osteoarthritis, although scientists are well on their 

way to understanding the events that lead to the breakdown of cartilage. Researchers 

now think that there are several factors that may increase your risk for getting 

osteoarthritis. Key risk factors include genetics; age; excess weight; previous injury; 

complication of another type of arthritis and wear & tear. (Arthritis society, 2010) 
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Figure 8 Degenerated cartilages in hip joint (Ortho, 2010) 

 

 

Genetics 

 

Exactly how much heredity or genetics contributes to the cause of arthritis is not well 

understood. However, there are likely genetic variations that can contribute to the cause 

of arthritis. 

 

Age 

 

Cartilage becomes more brittle with age and has less of a capacity to repair itself. As 

people grow older, they are more likely to develop arthritis. 

 

Excess weight 

 

Excess weight puts extra stress on the weight-bearing joints, especially the knees and 

hips.  

 

Previous joint injury 

 

Joint damage can cause irregularities in the normal smooth joint surface. Previous major 

injuries can be part of the cause of arthritis. 
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Complications of another type of arthritis 

 

Sometimes osteoarthritis is caused by damage from a different kind of joint disease that 

occurred years before. For example, people with rheumatoid arthritis can develop 

osteoarthritis in those joints in which the rheumatoid inflammation has largely burnt 

out. 

 

Wear and Tear 

 

Osteoarthritis used to be thought of as the inevitable result of wear and tear on the 

joints. Research now shows that normal wear does not actually cause “tear.” Normal 

activity and exercise is good rather than bad for joints and does not cause osteoarthritis. 

 

 

Physical examination of hip joint 

 

Examination of a painful hip is succinct. Much of the examination focuses on assessing 

for extraarticular sources of hip pain 

Common extraarticular sources of hip related symptoms begin remote from the 

joint itself. These complaints include symptoms referred from the lumbar spine, 

sacroiliac joint, and sciatic nerve. Hamstring and ischial symptoms are usually readily 

differentiated. 

However, hip m.flexor or m.adductor strains may closely mimic hip joint 

symptoms. Lateral symptoms such as trochanteric bursitis or hip abductor muscle injury 

are usually characteristic. Deep tendinous involvement such as the piriformis or 

iliopsoas tendon may be difficult to differentiate from mechanical hip symptoms and 

may occur in conjunction with osteoarthritis. 

An occult femoral hernia produces groin symptoms. Pain localization suggests 

hip osteoarthritis, but symptoms are not generated by examination of the hip. Nor do 

symptoms correlate with weight bearing or walking as much as with Valsalva type 

maneuvers. 
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Consequently, it is often a challenge to differentiate musculoskeletal problems from 

visceral or nervous system disorders. After determining that the problem is 

musculoskeletal, the next step is to differentiate intraarticular (or intracapsular) sources 

from extraarticular disorders. Even then, many intraarticular sources of hip pain are not 

amenable to arthroscopic intervention. 

 Examples include femoral neck stress fracture seen in active individuals, early 

stage avascular necrosis frequently plaguing the younger population, and advanced 

arthritic disorders that are usually apparent radiographically. Thus, various imaging 

studies are often important in ruling out some of these disease states as much as in 

confirming a diagnosis. (Byrd, 2005) 

 

History  

 

Because there are various disorders that can result in a painful hip, the history may be 

equally varied as far as onset, duration, and severity of symptoms. For example, acute 

labral tears associated with an injury have gone undiagnosed for decades, presenting as 

a chronic disorder. Conversely, patients with a degenerative labral tear may describe the 

acute onset of symptoms associated with a relatively innocuous episode and gradual 

progression of symptoms. 

In general, a history of a significant traumatic event is a better prognostic 

indicator of a problem potentially correctable with arthroscopy. Insidious onset of 

symptoms is a poorer prognostic indicator. This situation suggests either underlying 

degenerative disease or some predisposition to injury. Patients may recount a minor 

precipitating episode such as a twisting injury; however, even under these 

circumstances. 

Mechanical symptoms such as locking, catching, popping, or sharp stabbing in 

nature are better prognostic indicators of a problem correctable by arthroscopy. Simply 

pain in absence of mechanical symptoms is a poorer predictor. However, the presence 

of a pop or click is an often-overrated feature of the hip examination. This sensation 

may indicate an unstable lesion inside the joint, but many painful intraarticular 

problems never demonstrate this finding, and popping and clicking can occur due to 

many extraarticular causes, most of which are normal. 
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There are characteristic features of the history that often indicate a mechanical hip 

problem. These signs are helpful in localizing the hip as the source of trouble but are not 

specific for the type of osteoarthritis. As expected, the pain is worse with activities, 

although the degree is variable.  

Straight plane activities such as straight ahead walking are often well tolerated 

while twisting maneuvers such as simply turning to change direction may produce sharp 

pain, especially when turning toward the symptomatic side, which places the hip in 

internal rotation. Sitting may be uncomfortable, especially if the hip is placed in 

excessive flexion. Rising from the seated position is especially painful, and the patient 

may experience an accompanying catch or sharp stabbing sensation. Symptoms are 

worse with ascending or descending stairs or other inclines. Entering and exiting an 

automobile is often difficult with accompanying pain as this loads the hip in a flexed 

position along with twisting maneuvers. Dyspareunia is often an issue due to hip joint 

pain; this is commonly a problem among female patients, but may be a difficult for 

male patients as well. Difficulty with shoes, socks, or hose may simply result from pain 

or may reflect restricted rotational motion and more advanced hip joint involvement. 

Based on the information obtained in the history, a preliminary differential 

diagnosis should be formulated. The history assists the examiner in performing an 

appropriately directed physical examination. (Byrd, 2005) 

 

Physical examination  

 

The information obtained in the history is just a screening tool. It helps direct 

the examination, but it should not unduly prejudice the approach. The examiner must be 

systematic and thorough to avoid potential pitfalls and missed diagnoses. In reference to 

examination of the hip. (Byrd, 2005) 
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Inspection  

 

The most important aspect of inspection is stance and gait. The patient’s posture is 

observed in both the standing and seated positions. Any splinting or protective 

maneuvers used to alleviate stresses on the hip joint are noted. While standing, a 

slightly flexed position of the involved hip and concomitantly the ipsilateral knee is 

common. In the seated position, slouching or listing to the uninvolved side avoids 

extremes of flexion. 

An antalgic gait is often present, but dependent on the severity of symptoms. Typically, 

the stance phase is shortened and hip flexion appears accentuated as extension is 

avoided during this phase.  

Varying degrees of abductor lurch may be present as the patient attempts to 

place the center of gravity over the hip, reducing the forces on the joint. 

Observation is made for any asymmetry, gross atrophy, spinal malalignment, or 

pelvic obliquity that may be fixed or associated with a gross leg length discrepancy. 

(Byrd, 2005) 

 

Measurements  

 

Certain measurements should be recorded as a routine part of the assessment. Leg 

lengths should be measured from the anterior superior iliac spine to the medial 

malleolus. Significant leg length discrepancies (greater than 1.5 cm) may be associated 

with a variety of chronic conditions. Typically, if this appears to be a contributing 

factor, we try to correct for half of the recorded discrepancy in the course of 

conservative treatment, preferably with an insert that is cosmetically more acceptable 

than a built up shoe. 

Thigh circumference, although a crude measurement, may reflect chronic 

conditions and muscle atrophy. It is important to measure the involved compared with 

the uninvolved side. Sequential measurement on subsequent examination may be 

helpful as an indicator of response to therapy. Again, this is a crude measure that only 

indirectly reflects hip function, but hip disease conversely usually affects the entire 

lower extremity. 
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It is important to accurately record range of motion of the hip in a consistent and 

reproducible fashion. Although reduced range of motion itself is rarely an indication for 

arthroscopic intervention, it is often a good indicator of the extent of disease and 

response to treatment. 

The degree of flexion and the presence of a flexion contracture are determined 

by using the Thomas test. Extension is recorded with the patient in the prone position, 

raising the leg. 

There are several effective mechanisms for recording rotational motion of the 

hip. It is important to select one and be consistent. Flexing the hip 90 degrees and then 

internally and externally rotating the joint is an easy and reproducible method for 

recording rotationa lmotion. Abduction and adduction are recorded as well. (Byrd, 

2005) 

 

Symptom localization  

 

The One-Finger Rule 

 

Although this is less well applied to the hip than to other joints, such as the knee, it is 

still important to ask the patient to use one finger and point to the spot that hurts the 

worst. This test provides much useful information before beginning palpation. It allows 

the examiner to discern the point of maximal tenderness. Consequently, this area is 

reserved until last when performing the examination. This forces the examiner to be 

more systematic, exploring uninvolved areas first, and enhances the patient’s trust by 

not stimulating pain at the beginning of the examination. 

Hilton’s law 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”. Although this may ensure physiologic harmony among the various 

structures, it also explains why muscle spasms and cutaneous sensations may 

accompany joint irritation. 

Classic mechanical hip pain is described as being anterior, typically emanating 

from the groin area. The hip joint receives innervation from branches of L2 to S1 of the 

lumbosacral plexus, predominantly L3. (Byrd, 2005) 
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Figure 10 the L3 dermatome (Byrd, 2010) 
  

 

Figure 9 Innervation from branches of L2 to 
S1 of the lumbosacral plexus (Byrd, 2010) 

Consequently, hip symptoms may be referred to the L3 dermatome, explaining the 

presence of symptoms referred to the anterior and medial thigh, distally to the level of 

the knee. 

Intracapsular hip osteoarthritis usually has a component of anterior hip pain. 

There may also be a sensation of deep, lateral discomfort or posterior pain, but usually 

only in conjunction with a predominant anterior component. (O’leary, Berned & Vail, 

2001) 

 

The C Sign 

The classic complaint of patients with hip osteoarthritis is groin pain. However, the 

patient cups his or her hand above the greater trochanter when describing deep interior 

hip pain. The hand forms a C and thus this has been termed the C sign. Because of the 

position of the hand, this can be misinterpreted as indicating lateral pathology such as 

the iliotibial band or trochanteric bursitis, but quite characteristically, the patient is 

describing deep interior hip pain. (Byrd, 2005) 
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Palpation 

 

Palpation is usually unrevealing as far as any specific areas of discomfort related to an 

intraarticular source of hip symptoms. Palpation is used more to assess potential sources 

of hip type pain, other than the joint itself. It is important to be systematic, palpating the 

lumbar spine, sacroiliac (SI) joints, ischium, iliac crest, lateral aspect of the greater 

trochanter and trochanteric bursa, muscle bellies, and even the pubic symphysis, each of 

which may elicit information regarding a potential source of hip symptoms. (Hal & 

Brody, 2005) 

 

Muscle strength 

 

Manual muscle testing is a crude measure of hip function, but it may elicit useful 

information. If injury to a specific muscle group is suspected, resisted contraction 

should reproduce localized symptoms. 

Active range of motion and resisted active range of motion may also reproduce joint 

symptoms. However, when carefully interpreted, a distinction can be made between 

symptoms of a muscle strain and hip pain. This differentiation may be least clear with a 

strain of the hip flexors. In this setting, active hip flexion reproduces pain while passive 

flexion should not. (Hal & Brody, 2005) 

 

Special tests 

 

Special tests include those maneuvers used to define other sources of symptoms as well 

as those used to define symptoms localized to the hip. There also needs to be an 

appreciation of how tests for other sources may also affect a painful hip. 

The straight leg raise is important for assessing signs related to lumbar nerve 

root irritation. It may also provoke local joint symptoms. The Patrick or Faber test 

(flexion, abduction, external rotation) has been described both for stressing the SI joint 

looking for symptoms localized to this area and for isolating symptoms to the hip.  
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The single most specific test for hip pain is log rolling of the hip back and forth. This 

test moves only the femoral head in relation to the acetabulum and the surrounding 

capsule. There is no significant excursion or stress on myotendinous structures or 

nerves. Absence of a positive log roll test does not preclude the hip as a source of 

symptoms, but its presence greatly raises the suspicion. 

Forced flexion combined with internal rotation is a more sensitive maneuver that may 

elicit symptoms associated with even subtle hip osteoarthritis. Sometimes there may be 

an accompanying pop or click, but more important is whether the maneuver reproduces 

the type of hip pain that the patient experiences with activities. This maneuver may 

normally be uncomfortable, so it is important to compare the response on the 

symptomatic and asymptomatic sides. Alternatively, forced abduction with external 

rotation sometimes produces symptoms. 

An active straight leg raise or straight leg raise against resistance also often 

elicits hip symptoms. This maneuver generates a force of several times body weight 

across the articular surfaces and actually can generate more force than walking. (Byrd, 

2005) 

 

Radiography  

 

X ray examination is provided to see how structural changes are and follow up 

progression of those changes. X rays of the affected joint can show such things as 

cartilage loss, bone damage, and bone spurs.  

However, there often is a big difference 

between the severity of osteoarthritis as shown 

by the x ray and the degree of pain and 

disability felt by the patient. In addition, x rays 

may not show early damage, before much 

cartilage loss has taken place. (Byrd, 2005) 

 

 

 

 

Figure 11 An x ray and illustration showing an 
arthritic hip joint (Byrd, 2010) 
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2.5 Types of rehabilitation 

 

Conservative treatment 

There are many methods of symptom reduction and possibly even disease modification 

for osteoarthritis. (Cooper, 2005) 

Weight reduction: Weight reduction is very important. Increased weight puts continual 

stress on the joints. If overweight patients decrease their weight, they often notice a 

marked improvement in symptoms.    

Diet: There are specific, anti-inflammatory diets that may be very helpful in decreasing 

the symptoms of arthritis. Basic principles of the diet include eating more fruits and 

vegetables and consuming more omega-3 fatty acids (e.g. small, cold water fish, green 

leafy vegetables) and less omega-6 fatty acids (e.g. red meat).    

Avoiding painful activities: It is also important to eliminate or reduce activities that 

cause excessive pain. In osteoarthritis, pain is a good guide as to what the patient should 

and should not be doing. If the patients of osteoarthritis are doing jogging every 

morning and jogging causes a great deal of pain. 

Rest: Resting the painful joint or joints for very short periods of time, using ice or heat, 

allows the inflammation a chance to quiet down.    

Exercise: While rest and avoidance of painful activities is important, it is also very 

important that the patient do not become inactive. Exercise is excellent not just for the 

osteoarthritis but for the health in general. Most forms of exercise do not aggravate 

osteoarthritis symptoms when performed at moderate intensity levels. Swimming and 

other aquatic exercises is a terrific way to exercise. While the patient in the water, the 

effect of gravity on the joints is counterbalanced and the joints do not undergo the same 

stresses as they do on land. Cycling, running on an elliptical machine, and other non-

impact activities are particularly well suited for people with osteoarthritis. The elliptical 

machine or other weight bearing exercise is especially beneficial because it will help to 

build bone mass and fight osteoporosis. However, the patient should be sure to consult 

with his individual doctor for an exercise regimen that is right for the patient. 
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Ergonomic aids: Patients with osteoarthritis are at increased risk for developing daily 

pains. Therefore, it is that much more important to focus on body biomechanics at home 

and at work. Simple things like a properly adjusted chair and workstation are very 

helpful. A back support made of memory foam, or other adjustable back support such as 

one with air support can also be helpful to provide support that contours the lower 

back.   

Supportive Devices: For some people, a supportive device such as a cane, walker, 

splint, or brace may be helpful. People with hip osteoarthritis often use a cane to help 

unload stress from the hip joint. In this case, the cane should be used in the hand 

opposite the painful hip (e.g. cane in right hand for left hip pain). If indicated, the 

physical therapist will fit the patient for a cane and instruct you on how to use it. 

Physical therapy: It is important to stretch and strengthen the core muscles in the trunk 

and spine as well as the muscles surrounding the painful joint or joints. By 

strengthening the core muscles, the patient improves the posture, use the body more 

efficiently, and ultimately decrease unnecessary load on the individual joints. In a 

similar manner, strengthening the muscles around the painful joint(s) takes the load off 

the joint(s). Stretching and keeping limber is likewise important because contracted, 

tight, or stiff muscles pull unnecessarily on the joints causing increased wear and 

tear.         

Occupational therapy: Occupational therapists are particularly suited to help with hand 

splints and other splints and exercises to help with activities of daily living.   

Modalities: Physician, chiropractor, physical therapist, and/or occupational therapist 

may use modalities as part of their treatment for the patients with osteoarthritis. These 

include ultrasound, heat, ice, electrical stimulation, and massage. Heat and/or ice may 

be helpful for the patient to use at home before and after activities. Certain heating pads 

are available that the patient can fit over his/her hands and feet. Some patients find these 

particularly useful. If the patients are considering a heating pad, we may consider 

getting one with herbal aromatherapy built in as many patients find this very 

soothing. If the patient has impaired sensation from a peripheral neuropathy or other 

cause, only use heating and cooling pads under a doctor’s supervision.   
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Oral Supplementation: Certain supplements have been found to be very effective for 

treating osteoarthritis. Glucosamine and chondroitin sulfate have evidence to support 

their use in the treatment of the symptoms of osteoarthritis. Fish oil supplements and 

tart cherry supplements may also be beneficial.  

These supplements may interfere with medications patient are already taking. 

The patient should check with his physician to discuss which supplement may be right 

for him/her. 

Oral medications: The patients should always check with their physician before starting 

any medication. Even mild pain relievers such as acetaminophen (Tylenol) can be 

dangerous in people with liver conditions and other medical problems. However, in 

general, acetaminophen is well tolerated in low dosages and is effective for certain 

people with mild to moderate symptoms of osteoarthritis.   

Non-steroidal anti-inflammatory drugs (NSAIDs) such as ibuopren and 

naproxen also may reduce pain and inflammation. The problem with these medications 

is that they may cause stomach problems, increase blood pressure, and cause kidney 

problems. Meloxicam (Mobic) is an NSAID that requires a doctor’s prescription and 

may be useful for the pain caused by osteoarthritis.   

Recently, Cox-2 inhibitors have received a lot of attention. Cox-2 inhibitors are 

similar to NSAIDs but are designed to reduce stomach side effects. Cox-2 inhibitors 

require a doctor’s prescription. Examples of Cox-2 inhibitors include Celebrex, Vioxx, 

and Bextra. First, these medications received attention because they seemed to reduce 

pain better than NSAIDs without many of the potential side effects of NSAIDs. Next, 

these medications received media attention because they were feared to cause even 

more side effects. Vioxx and Bextra have since been pulled from the market and 

Celebrex remains under increased scrutiny. The true picture of benefit-to-side effect 

ratio may be more complicated and will be discussed in another section. As with any 

medication, consult with the doctor before starting Cox-2 inhibitors.   
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Tramadol (Ultram) is another medication that can be used for the pain of osteoarthritis.  

Tramadol is a prescription medication that is also packaged in a combination form with 

acetaminophen. This combination pill is called Ultracet. Ultram and Ultracet are 

generally well tolerated and can be used for mild-severe pain. A benefit of Ultram and 

Ultracet over narcotics is that they do not have as much sedating qualities as 

narcotics. In addition, Ultram and Ultracet do not carry the same addictive qualities as 

do narcotics. All medications, without exception, have some potential side effects and 

the patient should consult with his doctor before starting them.   

Because of the side effects of oral medications, topical sprays and oral 

supplements with generally well tolerated supplements such as glucosamine, 

chondroitin, tart cherries, and fish oils may be preferable. The patients should always 

talk with his/her physician for individual recommendations. 

Injections: For people with knee and/or hip pain from osteoarthritis, there are two types 

of injections that doctors may offer for them. Both injections involve the doctor placing 

a needle, under sterile conditions, into the affected joint. A corticosteroid injection 

introduces the steroid directly to the site of inflammation. Steroids are powerful anti-

inflammatory medications. Because steroids cannot be repeatedly injected more than 3-

4 times per year, these injections are reserved for moderate-severe pain. Another 

injection procedure is an injection series of hyaluronic acid (e.g. Synvisc, OrthoVisc, 

Euflexxa, and Hyalgan). Hyaluronic acid is a fluid substance that bathes the joint and 

keeps it well lubricated. It can be injected into the affected knee, hip, or shoulder. 

Currently, it is typically only injected into the knee in most clinics. However, academic 

institutions are experimenting with the injection for hip and shoulder osteoarthritis as 

well. When it is injected into the hip or shoulder, it is generally injected under x-ray or 

ultrasound guidance. Many patients receive good pain relief with these injections.  

However, the relief is temporary and the injections will generally need to be repeated 

periodically. As with any injection procedure, there is always a small risk of bleeding 

and infection. For this reason, it is important that the doctor use sterile technique and 

that the patient have an open discussion with his/her doctor about the potential risks and 

benefits. 

 

28 | P a g e  
 



 

Surgical treatment  

 

Total endoprosthesis of hip in patients with osteoarthritis it occurs when there is 

stiffness, limitation of the range of the motion and pain in the hip joint. If patient will 

not be operated there will be changes in the hole posture (bending forwards) and it will 

accentuate the trunk kyphosis. It 

consists of replacement of both 

acetabulum and femoral head with 

artificial meterials. The femoral head 

is replaced with a metal ball which is 

attached to a stem which enters the 

femoral shaft and the acetabulum is 

reamed out to take a cup.  

 

 

 

 

 

 

Figure 12 Site of surgical removal of the femoral 
neck in total hip arthroplasty (Byrd, 2005) 

 

Indications for surgery  

 

The most common condition for which total hip arthroplasty is done is severe 

osteoarthritis of the hip, accounting for 70% of cases. The primary indication for this 

procedure is severe pain and the limitation in activities of daily living that it causes. To 

warrant doing total hip replacement, pain must be refractory to conservative 

measures such as oral nonsteroidal anti-inflammatory medication, weight reduction, 

activity restriction, and the use of supports such as a cane. It is generally preferred that 

total hip arthroplasty be done in patients older than 60 years because at this age, the 

physical demands on the prosthesis tend to be fewer and the longevity of the operation 

approaches the life expectancy of the patient. 
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Other conditions for which the procedure may be indicated and which predispose to the 

development of secondary osteoarthritis include developmental dysplasia of the hip, 

Paget's disease, trauma, and osteonecrosis of the femoral head. Patients with rheumatoid 

arthritis, other collagen diseases such as systemic lupus erythematosus, and ankylosing 

spondylitis may benefit as well. The large number of operations performed each year 

reflects the fact that more than 90% of appropriately selected patients achieve complete 

pain relief and notable improvement in function. (Siopack & Jergesen, 1995) 

 

 

Contraindications for surgery  

 

Many contraindications exist for hip arthroscopy for reasons other than the hip itself. 

Medical illness or disease may preclude the patient from being an adequate risk for 

surgery. An active focus of infection contraindicates this relatively elective procedure. 

However, these contraindications are not unique to hip arthroscopy. 

The clearest contraindication to hip arthroscopy is ankylosis of the joint characterized 

by a fixed position on attempted range of motion. Lesser degrees of arthrofibrosis or 

capsular constriction may, similarly, preclude arthroscopy when the joint cannot be 

adequately distracted or distended for introduction of the instruments. Marked limitation 

of rotational motion is often a harbinger of this type of process. Acetabular protrusio 

may also be a radiographic indicator of limited distractability of the joint, which can 

make it difficult to safely place the instruments. 

Open wounds, ulcerative lesions, and superficial infections contraindicate the 

passage of arthroscopic instruments into the joint due to risk of secondarily creating a 

pyarthrosis. Similarly, other sources of soft tissue compromise may contraindicate 

instrumentation of the joint when there may be a concern regarding potential wound 

healing. Heterotopic ossification within the surrounding soft tissues may also create 

difficulties for access. 

Appreciation of the bony architecture and neurovascular anatomy about the hip 

is critical to safe arthroscopy and, thus, any significant alteration in the normal anatomy 

of the bones or soft tissues, whether from previous trauma or surgery, may 

contraindicatearthroscopy. 
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One must also keep in mind potential stress risers in the bone, whether from disease, 

trauma, or previous surgery. A significant stress riser that could propagate a fracture 

may contraindicate the use of distraction forces often necessary for arthroscopy. 

Severe obesity may be a relative contraindication to hip arthroscopy, more than 

arthroscopy for any other joint. Extra-length instruments are routinely needed, even for 

moderate-sized patients, and extremely dense soft tissues may overcome the effective 

operating length of currently available instruments. 

Advanced disease states with destruction of the hip joint are also a 

contraindication to arthroscopy. This reflects poor patient selection and emphasizes the 

importance of proper indications. (Byrd, 2005) 

 

Types of hip replacement  

 

There are different types of total hip replacement but most of them have a femoral part 

which is made from stainless steel or a chrome cobalt molybdenum alloy and a cup 

made of high density polyethylene.  

The artificial materials used of total hip replacement are Charnley hip replacement with 

a great trochanter reattachment, Muller type replacement with larger femoral head, Ring 

type replacement using a long threaded acetabular component without cement and the 

uncemented prosthesis with sintered surfaces and screw in acetabular prosthesis. 

 

 

 

 

 

 

                           

 

 
Figure 13 Hip implants Charnley type (MMG, 1996) Figure 14 Hip implants Muller type (MMG 1996) 
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The artificial hip joint called prosthesis; there are two major types of artificial hip joint: 

cemented prosthesis and un-cemented prosthesis. Both types are widely used, the type 

of prosthesis used for the surgery is usually decided upon by the surgeon based on the 

age, lifestyle of the patient and the surgeon past experience. (Sculo, 1992) 

Cemented total hip arthroplasty 

Conventional cemented total hip arthroplasty dramatically improves a patient's function 

and quality of life. The original Charnley hip arthroplasty provided a good to excellent 

clinical result in 80% to 85% of patients observed for at least 15 to 20 years. The 

clinical failures, such as symptomatic aseptic loosening leading to revision arthroplasty, 

occur at a rate of about 1% per year of follow-up. Radiographic loosening occurs at 

twice that rate, affecting a third of hip recipients by 15 years. With contemporary 

prostheses and modern cementing techniques, the rate of femoral loosening appears to 

be substantially reduced. Regardless of the cementing technique, mechanical loosening 

occurs more commonly in young, heavy, active men and with certain prosthetic designs. 

 

 

 

 

 

 

 

 

 

 
  Figure 15 Cemented prosthesis (MMG 1996)  

 

In patients with rheumatoid arthritis, the clinical failure rate of total hip arthroplasty, 

which may be as high as 25% at 12 years, is generally higher than in those with 

osteoarthritis. In patients with rheumatoid arthritis, the incidence of delayed wound 

healing and sepsis may be increased as well. These patients tend to be younger 

and to have osteoporosis.  
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In patients with Paget's disease, total hip arthoplasty is usually associated with a 

satisfactory result, although excessive bleeding from hypervascular bone may 

complicate the surgical procedure. Total hip arthroplasty may be the only viable 

treatment alternative in patients with advanced avascular necrosis; some investigators 

have reported inferior longterm results in these patients, presumably because of their 

younger age and increased physical demands. In patients with ankylosing spondylitis, 

total hip arthroplasty is associated with a higher incidence of heterotopic ossification; 

preexisting soft-tissue contractures may limit hip motion postoperatively. 

An important cause of clinical failure leading to surgical revision in cemented 

total hip arthroplasty is biologic loosening due to aggressive osteolysis. (Sculo, 1992) 

 

 

Non-cemented total hip arthroplasty 

 

Noncemented total hip arthroplasty was developed in response to evidence that cement 

debris plays an important role in promoting bone lysis and loosening. Prosthetic devices 

have been developed that achieve fixation without cement either by "press-fit" or by 

biologic ingrowth. With the press-fit technique, stabilization is achieved by interference 

fit of the implant into the femur.  

With biologic ingrowth, fixation occurs by bone ingrowth into a porous surface. Non-

cemented devices are most frequently used in young patients with high physical 

demands where a revision surgical procedure in 

the future will be more likely. Preliminary data suggest that non-cemented total hip 

arthroplasties have a relatively low revision rate and excellent prosthetic durability for 

as long as 15 years. Compared with cemented hip arthroplasties, however, patients have 

a higher incidence of low grade, temporary thigh pain. Although short-term results 

appear to be less satisfactory compared with cemented hip arthroplasty, after 5 to 20 

years, the results in the two procedures are similar. As mentioned, despite the absence 

of cement debris in non-cemented total hip arthroplasties, femoral osteolysis may still 

occur in as many as 5% of patients as a result of the formation of polyethylene wear 

debris.  
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Non-cemented total hip arthroplasty, whether of the press-fit or biologic ingrowth 

variety, requires a more exacting surgical insertion technique than does cemented 

arthroplasty because maximum contact between prosthesis and bone must be achieved. 

Even in the best of circumstances, complete contact may be difficult to achieve.  

 

Some manufacturershave dealt with the problem by creating a variety of 

implants to better match the various internal shapes and sizes of different femurs. 

Unfortunately, this approach creates a logistical and cost problem because of the large 

inventory of implants that must be kept available. 

 

The biologic ingrowth designs are now used extensively. Studies of animals 

have shown excellent ingrowth of bone into the porous surfaces of both cobaltchrome 

and titanium implants. One method used to produce a porous ingrowth surface in 

cobalt-chrome prostheses is to fuse metal beads 250 to 400 ,um in diameter onto the 

surface of implants. Small pores are present between the beads. Studies have shown that 

bone ingrowth into porous surfaces begins within the first 6 to 12 weeks after 

implantation. Implant-retrieval studies in humans have confirmed that ingrowth of bone 

and fibrous tissue does occur. Even in prostheses shown radiographically to be well 

fixed, however, a surprisingly low percentage of available surface area is involved with 

the ingrowth of bone. Despite concerns about how much ingrowth actually takes place, 

clinical studies have shown that some noncemented porous-ingrowth designs are as 

successful as cemented implants. 

 

Figure 16 Non-cemented prosthesis (MMG, 1996)  
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Some investigators have cautioned that metal ion release from the porous coating of the 

prosthesis may cause an osteolytic reaction in adjacent bone. Others have suggested that 

bone fixation can be enhanced by coating the implant with hydroxyapatite or tricalcium 

phosphate, both of which closely resemble natural bone mineral.  

These agents may further serve as a barrier to elemental ion transfer from the prosthetic 

device into the surrounding tissues. Because early reports noted an increased rate of 

acetabular loosening relative to femoral loosening in cemented arthroplasties, the 

concept of the "hybrid" total hip arthroplasty has been adopted by many surgeons. 

The hybrid total hip arthroplasty consists of a cemented femoral stem and a  

non-cemented acetabular cup. Cementing the stem using contemporary techniques 

allows earlier unrestricted weight bearing and yields a lower incidence of low-grade 

thigh pain. Leaving the acetabular component uncemented avoids the consequences 

of cement fragmentation and loosening. In many centers, hybrid total hip arthroplasty is 

now the preferred technique for primary hip arthroplasty in patients older than 60. 

Results in patients observed for two to four years show that the hybrid arthroplasty 

performs as well as cemented total hip arthroplasty in the short term. (Sculo, 1992) 
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2.6 Postoperative physiotherapy 

 

Physiotherapy is a very important part of the postoperative treatment and will help 

speed up patient recovery and discharge from hospital. After a total hip replacement the 

physiotherapy rehabilitation will consist of: 

 

Range of motion management  

 

Soft tissue technique  

  

Free mobility of fascia is essential for normal muscles and joint function where we can 

apply a soft technique which includes massages and stretching for skin, subcutaneous 

tissue and fascia. 

- Stretching of soft tissue can be applied on the patient for stretching subcutaneous 

tissues and fascia around the thigh. We can use the shifting techniques to provide 

stretching for fasciae over the tensor fasciae late and gluteus fascia. For stretching 

of the gluteus fascia we use respiratory synkinesis to improve the stretching. 

- Massage for the muscles of the thigh, quadriceps femoris, adductors, and 

hamstrings. 

- We can start the management of the scar when the stitches are removed, by 

applying soft massage and by (S) shape shifting or (C) shape. 

 

The goals of the soft tissue techniques are to improve the fascia elasticity, therefore 

improving the function of the muscles and joints. By applying soft tissue techniques we 

improve the blood circulation and it helps fast recovery of the patient. 

 

Joint Play 

 

Joint play is accessory movements that can be produced passively at a joint but cannot 

be isolated actively.  

Joint play is essential for full movement, joint lubrication movement in several planes. 
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Passive movements 

 

Is created entirely by an external force with the absence of voluntary muscle activity on 

behalf of the patient. This external force may be applied by the physiotherapist or by a 

machine like (continuos passive motion). Passive exercises are typically employed in 

the early stages of rehabilitation. By performing passive movements we prevent 

thromboembolism and improve blood circulation, and improving range of motion. 

 

 

Post isometric relaxation (PIR) 

 

The technique relieves muscle spasm, stiffness and muscles hypertonicity. In the case 

after total hip joint replacement operation, usually Iliopsoas, tensor fasciae latae, 

adductors, and hamstrings muscles get hypertonic. We apply PIR with modification of 

the position to make it more comfortable with the patient and without risk of 

dislocation. E.g. while applying PIR for iliopsoas we put a pillow under the lumbar 

spine and we use breathing with the help of gravity to stretch the muscle.  

 

 

Strengthening management  

 

Assisted movements exercises 

 

Are exercises in which the movement is produced in part by an external force, but is 

completed by use of voluntary muscle contraction. By performing assisted movements 

exercises we prevent thromboembolism and improve blood circulation, protection and 

improving range of motion, strengthening weak muscle and allowing the individual to 

maintain control. 
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Active movements exercises 

 

These are activities in which the movements produced by the individual's voluntary 

muscle action. The goals of active movements exercises are: 

Strengthening muscles which are more than grade 2 on the Oxford scale 

Prevent thromboembolism, improve blood circulation and relieve edema 

Protection and improving range of motion of the whole leg 

Prevention of muscle atrophy and improving muscle strength. 

 

Proprioceptive neuromuscular facilitation (PNF) 

 

These techniques are used to facilitate or train an inhibited or weak muscle. The 

therapist provides the resistance with precise patient positioning and movement which 

gives the therapist full control to a degree not possible with machines or free exercises. 

Manual contact also allows for proprioceptive stimulation to facilitate an inhibited 

muscle during active resistance. The goals of PNF are: 

Increase muscle strength and improve coordination.  

 

Physical therapy 

 

After total hip joint replacement operation, it is fine to use some physical therapy to 

enhance the rehabilitation program and speed up healing process. Hydrotherapy is a 

proper physical agent used to increase the muscle power, increase the blood supply 

around the operated area. Another physical agent we can use after the operation is low 

power laser for management of the scar and the speeding up of healing. 
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Aid recommendation  

  

Walking with cane or crutch 

 

A walker is often used first to help the balance and to avoid falls. A cane or a crutch is 

then used until the full strength and balance skills have returned.  

Use the cane or crutch in the hand opposite the operated hip. When the patient is ready 

to use a cane or single crutch when he/she can stand and balance without the walker, 

when the weight is placed fully on both feet, and when there are no longer leaning on 

the hands while using the walker.   

  

 

Stair climbing and descending 

 

The ability to go up and down stairs requires both flexibility and strength. At first, the 

patient will need a handrail for support and he/she  will only be able to go one step at a 

time.  

The patient should always lead up the stairs with the non operated leg and down the 

stairs with the operated leg. The patient may need a help until the he/she will achieved  

most of the strength and mobility.  

Stair climbing is an excellent strengthening and endurance activity. The patient should 

not try to climb steps higher than those of the standard height.  
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Life after total hip arthoplasty 

 

The patient has to follow some cautions and instructions after total hip arthoplasty I 

summarize them in the following points: 

 

To sit from supine, the patient should support the operated leg with the healthy leg and 

move them out of the bed and then put the operated leg down the bed. 

To change the position from supine to prone position patient should put a pillow 

between the legs when he/she is turning. 

To stand from sitting the patient should use crutches; in sitting the patient should not 

flex the hip more than 90°; this includes sitting on soft couch and driving a car. 

Patient should not move his operated hip towards his chest (flexion) any more than a 

right angle of 90°. 

Patient should not sit on a chair without arms he must support his arms. 

Patient should not cross his operated legs across the midline of the body (in towards the 

other leg). 
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3 Special Part 

 

3.1 Methodology 

 

The clinical work practice was performed at “Revmatologický ústav”. It is located at      

Na slupi 450/4, 128 00  Praha-Nové Město. 

The duration of the clinical practice was ten days between the 8th of February and 19th 

of February of 2010. Each day had the duration of 8 hours. The total amount of hours of 

practice was 80 hours. 

 

My study was supervised by Bc. Dita Nemcova and all examinations and therapeutical 

procedures were done in cooperation with her.  

 

The clinic specializes in rehabilitation of rheumatologic disorders. The clinic offers a 

wide range of therapeutical techniques and methods, including electrotherapy and  a big 

room with separated parts for individual therapy.  

 

The work has been approved by the Ethics Committee of the Faculty of Physical 

Education and Sport at Charles University in Prague, under the approval number 

073/2010. 
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3.2 Anamnesis  

 

Patient: I.F, Female, 1942 

Present medical diagnosis: Stage total hip replacement left side (M16) 

Family anamnesis: N/A  

Personal anamnesis 

 Injuries: None 

 Childhood disease: None 

 Operations: Total hip replacement right side on 2004 for osteoarthritis 

 Gynecologic: Menstrual cycle started at 12th years old, menopause at 1994                                  

 Pharmacological: Condrosuf, Nesteriod antibiotics (NSA), Lokren 20mg,      

 Abuses: Smoking, coffee and alcohol occasionally 

 Allergies: None 

 

Professional anamnesis 

She used to work as an officer in private company for many years. Now she is retired, 

but she is occupied with housekeeping. She performed her work at home by her self.  

 

Social anamnesis 

She is widow. She lives alone in an apartment on the 1th floor, elevator is available. She 

has neither special hobbies nor sport activity. She practices normal daily walking. 

 

Medical documentation 

There are no medical documentation  

 

Previous physiotherapy 

She had rehabilitation and treatment of her osteoarthritis of the hip before 6 years after 

total hip replacement of the right hip, she had general muscle strengthening which it had 

good effect at the patient physical condition. 
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Indication of rehabilitation 

• Conservative treatment for Total hip replacement for osteoarthritis 

• Physical therapy for increasing ROM of hip, for increasing strength of muscles of the 

leg- 8 sessions 

• Thromboembolic prevention to decrease the loading on the non-operated leg 

• Reeducation of walking  

 

Present status 

• Physical characteristics 

◦ Weight - 88 kg 

◦ Height - 160 cm 

◦ BMI - 34.37  (the patient is in the range that is classified as obese) 

◦ Temperature - 37 ° C 

◦ Blood rate - 130/90 mm Hg 

◦ Respiratory rate - 19 breaths per minute  

 

• Clinical characteristics 

◦ State after total hip replacement of the left hip in Revmatologický ústav 

for osteoarthritis, the operation applied on 2nd of February 2010. 

◦ Using axillary crutches  

 

• Main complaint  

◦ Decrease range of motion of the left leg 

◦ Night pain in the operated leg 

◦ Edema left leg 

 

 

Subjective findings 

On the 08/02/2010 patient was asked to indicate on the analogue scale of pain how she 

feels the pain.  

The pain level was - 4 (scale of 1 - 10) 
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3.3 Initial kinesiology examinations 08.02.2010 

We had the initial kinesiology examination after the sixth day of the operation 

 

Observation  

Through the first sight we can see edema on area of the thigh and knee on operated leg 

(left), combined with redness of the thigh on the lateral side. There was big area of 

hematoma on the thigh around the scar. 

 

Standing evaluation  

Standing evaluation performed after six days of the surgery, the patient were using 

axillary crutches during the evaluation, from the first sight we can see loading on the 

right leg. 

 

Anterior view Description 

Sole Weight bearing Asymmetrical, more loading on the right leg 

Transversal sole arch Physiological 

Longitudinal sole arch Physiological 

Patella, knee 

Valgoid knee: Bilaterally 

ERof knee: 0 

IR of knee: 0 

Umbilicus Slight deviation sin. 

Sternum Middle line 

Nipples Symmetrical 

Clavicles Symmetrical 

Shoulder position Protraction of shoulder 

Head position Middle line 

Table 1- Standing evaluation (anterior view) 
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Posterior view Description 

Achilles tendon thickness Thicker sin. 

Calf Hypertrophy sin. 

Iliac crest Higher sin. 

Tilt of pelvis Anterior tilt 

Symmetry of spinous 

processes 
Asymmetrical, lower dx. 

Inferior scapula angels Lower dx. 

Scapula alata Abducted, bilaterally 

Auricles Symmetrical 

Table 2- Standing evaluation (posterior view) 

 

Side view Description 

Knee joint position Hyperextension bilaterally 

Lumber part of spine Hyperlordosis the peak in (L2-L3) 

Thoracic part of spine Hyperkyphosis the peak in (Th7-Th8) 

Cervical part of spine Hyperkyphosis the peak in (Th7-Th8) 

Shoulder position Protraction, bilaterally 

Head position Forward-drawn position 

Table 3- Standing evaluation (side view) 

 

Conclusion from standing evaluation 

According to anterior & posterior view of the patient there were pathological finding 

which was the shoulder position. According to the side view, there were hyperextension 

of the knees. There was hyperkyphosis in thoracic part, lumbar hyperlordosis and 

cervical hyperlordosis. 

 

Gait analysis 

• Restricted synkinesis of both upper limbs 

• Limping on the right side caused by reduced ROM and pain in left hip 

• Good pelvic stability and movement of spine 

• Short length of gait cycle - approximately 20 cm 
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Anthropometrical measurements  

 

Examination of lower extremity Dx. Sin. 

Anatomical length 77 cm 76 cm 

Functional length (umbilici. med malleolus) 101 cm 100 cm 

Length of thigh 42 cm 41 cm 

Length of middle leg 35 cm 35 cm 

Circumference of the thight (15 cm above knee) 51 cm 56 cm 

Circumference of knee 45 cm 50 cm 

Circumference of calf (highest level) 40 cm 44 cm 

Circumference of ankle 24 cm 24 cm 

Circumference of foot 21 cm 21 cm 

Table 4- Anthropometrical measurements of the lower extremity 

 

Conclusion from anthropometrical measurements 

From the anthropometrical measurements we can conclude that there is a edema on the 

left thigh, knee due to the operation. 
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Palpation 

  

Muscle Dx. Sin. 

Gastrocnemius Hypertonus Hypertonus 

Soleus Normotonus Normotonus 

Tibialis anterior Normotonus Normotonus 

Hamstrings Hypertonus Hypertonus 

Gluteus maximus 
Slight 

Hypertonus 
Hypotonus 

Adductors Hypertonus Hypertonus 

Rectus femoris Hypertonus Hypotonus 

Triceps brachii Hypotonus Hypotonus 

Rectus abdominis Hypotonus Hypotonus 

Transverse abdominis Hypotonus Hypotonus 

Oblique abdominis (internal & external) Hypotonus Hypotonus 

Paravertebra 
Trigger points 

on ThL 

Trigger points 

on ThL 

Table 5- Muscle palpation (Upper, lower and back muscles) 

 

Skin drag examination: During the examination of the skin drag in the thoracic and 

lumber area,  hyperalgesic zones (HAZ) were found on that area.  

 

Subcutaneous tissue examination: During the examination of the subcutaneous tissue 

in the thoracolumbar area, hyperalgesic zones (HAZ) were found on the 

m.paravertebral. 

 

Fascia examination: During the examination of the fascia there was restriction on the 

thoracolumbar area to cranial direction. 
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Conclusion from palpation examinations 

According to these examinations hyper-tonicity were existing in m.hamstrings in both 

sides, m.rectus femoris right side, m.gastrocnemius both sides, m.adductors both sides, 

and slight on right m.gluteus maximus. Trigger points are present in the m.paravertebral 

(thoracolumber) area.  

Hypo-tonicity were exists on m.rectus abdomens, m.transverse abdominis, m.oblique 

abdominis and m.triceps brachii.  

Hyperalgesic skin zones were found in the m.paravertebral and restriction of the 

connective tissue were found in the thoracic and lumber area to cranial direction. 

 

Scar Examination 

 

Will not provide now due to the stitches, according to the physician the stitches will be 

remove on the 15th of February. 

 

    

Range of Motion-Active Movement (Goniometry) 

  

Hip joint Dx. Sin. 

Flexion 80° 60° 

Extension 10° 5° 

Abduction 30° 25° 

Table 6 (a) - Goniometry of active movement of hip joint 

 

Knee joint Dx. Sin. 

Flexion 120° 100° 

Extension 0° 0° 

Table 6 (b) - Goniometry of active movement of knee joint 

 

Ankle joint Dx. Sin. 

Dorsal flexion 20° 20° 

Planter extemsion 40° 35° 

Table 6 (c) - Goniometry of active movement of ankle joint 
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Range of Motion-Passive Movement (Goniometry) 

 

Hip joint Dx. Sin. 

Flexion 85º 60° 

Extension 10° 5° 

Abduction 30° 25° 

Table 7 (a) - Goniometry of passive movement of hip joint 

 

Knee joint Dx. Sin. 

Flexion 125º 100° 

Extension 0° 0° 

Table 7 (b) - Goniometry of passive movement of knee joint 

 

Ankle joint Dx. Sin. 

Dorsal flexion 25º 20° 

Planter extension 40° 35° 

Table 7 (c) - Goniometry of passive movement of ankle joint 

 

Note: The measurement of range of motion in external, internal rotation and adduction 

was not performed because it was contraindications from the doctors. 

 

Conclusion from the examination: 

The range of motion (ROM) in the left hip joint is restricted in all functional directions; 

also the range of motion of the left knee flexion is restricted.  
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Neurological examination 

 

Superficial sensation lower extremity Dx. Sin. 

Touch Normal Normal 

Hot Normal Normal 

Cold Normal Normal 

Table 8- Neurological sensation (superficial sensation) 

 

Deep sensation lower extremity Dx. Sin. 

Vibration Normal Normal 

Sensation of position Normal Normal 

Sensation of movement Normal Normal 

Table 9- Neurological sensation (deep sensation) 

 

2-Point-discrimination test 

Negative, the patient able to distinguish one and two point in her lower extremity 

 

Graphestesia test  

Negative, the patient able to distinguish the numbers even the alphabetic draws 

 

Position of the legs test 

Negative, the patient able to know where her legs 

 

Oppenheim test 

Negative, there were no extension in the big toe 

 

Tendon reflexes lower extremity Dx. Sin. 

Patellar reflexes Physiological Physiological 

Achilles reflexes Physiological Physiological 

Medioplanter reflexes Physiological Physiological 

Table 10- Neurological reflexes (tendon reflexes) 
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Neurological examination of upper extremities 

 

The neurological examination of upper extremities has negative findings. NO 

neurological defects are presents. The superficial sensation, deep sensation and the 

tendon reflexes are normal and the same on both extremities.  

 

Conclusion from the neurological examination 

There were negative results of the neurological examinations; the tendon reflexes results 

were physiological on both sides. 

 

 

Joint play examination (according to Lewit) 

 

Right leg Description 

Lisfrank joint Physiological barrier (lateral & medial) 

Chopart’s joint Physiological barrier 

Upper ankle Physiological barrier 

Tibiofibular Physiological barrier 

Knee joint Restraction to ventro – dorsal direction 

Patella Physiological barrier 

Table 11- Joint play examination (right leg) 

 

Left leg Description 

Lisfrank joint Physiological barrier (lateral & medial) 

Chopart’s joint Restraction to dorsal direction 

Upper ankle Physiological barrier 

Tibiofibular Physiological barrier 

Knee joint Restraction to ventro – dorsal direction 

Patella Physiological barrier 

Table 12- Joint play examination (left leg) 
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Conclusion from the Joint play examination 

After the joint play examination we found that there were restriction in the knee to the 

ventro-dorsal direction on both knees, there was stiffness in Chopart’s joint to dorsal 

direction. 

 

 

Muscle strength examination (according to Kendal) 

     

Muscle Dx. Sin. 

Gluteus maximus 4 3 

Gluteus medius 4 3 

Hamstrings 3 -3 

Tibialis anterior 3 3 

Triceps sure 3 -3 

Adductors -3 3 

Flexor digitourm longus 4 3 

Flexor digitourm brevis 3 3 

Oblique abdominal 3 3 

Triceps brachii 3 3 

Deep neck flexors 3 3 

Table 13- Muscle strength test (according to Kendal) 

 

 

Conclusion from the muscle strength test 

From the muscle strength we can conclude that there are general weakness of the lower 

extremity muscles on the left leg as m.gluteus maximus, m.gluteus medius, m.tibialis 

anterior, m.triceps sure, m.flexor digitourm brevis, m.oblique abdominal, m.triceps 

brachii, m.deep neck flexors, which we need to exercise them for the rehabilitation. 
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3.4 Conclusion of initial kinesiology examination 

 

Patient is after stage of total hip replacment of the left hip due to osteoarthrithis. This 

has affected the hip joint. Due to the operation the patient is using axillary crutches 

during standing and walking, also there were loading on the right leg. During the 

walking the patient was limping to the right side with restricted synkinesis of both upper 

limbs. 

Furthermore, changing of the position from supine to prone and prone to supine is good 

without difficulties. Also, changing of the position from sitting to standing and standing 

to sitting is good without difficulties or pain.  

Additionally, there was pain on the operated leg. She feels the pain during the day when 

she standing for long time, the level of the pain was 4 (scale of 1-10).  

Also, during the palpation it was found that there is hypertonicity of m.hamssting on 

both sides, m.gastrocnemius, and m.adductors.  

Moreover, there was restriction in the range of motion of the hip joint in the operated 

leg to flexion, extension and abduction. Also, there was restriction in the knee join of 

the operated leg to flexion direction (Table 6 (a), (b)).  

Furthermore, there were lossing in strength muscels of the operated leg in the m.gluteus 

maximus, m.gluteus medius, m.tibialis anterior and m.adductors (Table 13). 

Moreover, in joint play examination, it was found that there is restriction in the 

Chopart’s joint in the left extremity to the dorsal direction and restriction of the knee in 

both sides to the ventro-dorsal direction (Table 10, 11). 

Finally, although after the examination of sensation there was not any lack of sense, due 

to the Total Hip Replacement there is less proprioception coming from the hip joint. 
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3.5 Short term and long term rehabilitation plan 

 

According to the patient clinical condition we elaborated the following goals for the 

short and long term plans. 

 

Short term 

 

For short term rehabilitation plan is very important to gain back the functionality of the 

operated leg. Also, in the non operated leg should be held in a physical condition  

To achieve this we need to: 

- Decrease the pain 

- Decrease the edema  

- Remove joint restriction from knee and Chopart’s joint 

- Increase of muscle power of weak muscles  

- Increase the range of motion of the restricted joint 

- Instructing the patient for good posture during sitting and sleeping 

- Instructing the patient how to provide correct auto therapy exercises 

- Improve proprioception due to the operation there is less proprioception coming 

from hip joint  

 

 

Long term 

 

- Maintain the muscles power 

- Maintain the range of motion  

- Improve the activity of daily living activity 

- Sensomotoric stimulation of feet  

- Weight control  
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3.6 Rehabilitation sessions 

In this chapter I will present the plans for each treatment sessions. Ms.I.F. has gone to 

my therapy 8 times for 1 hour and 30 minutes, from the period of 09/02/2010 to 

18/02/2010. Each plan is marked by date and by the number of the therapy session. 

 

First session (09.02.2010) 

 

Subjective findings: Pain on the operated leg (left), edema in left knee and left thigh 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Increase range of motion of left hip joint 

- Reduce edema of left knee and left thigh 

- Reduce pain 

- Reduce the hematoma 

 

Procedure: 

- Thromboembolic prevention: the patient provided active dorsal flexion and 

plantar flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Active-Passive movement in hip joint to improve the ROM 

- Bio Lamp, wavelength 700nm, 2 cm, on the side of the left thigh for 7 minutes 

to reduce the hematoma  

- Massage to knee and thigh to reduce the edema 

 

Result: 

- Patient felt tired after 35 minutes of therapy 
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Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 8reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 8reps during the day 

- Avoid external rotation and adduction movement 

 

 

Second session (10.02.2010) 

 

Subjective findings: Pain on the operated leg (left), edema in left knee and left thigh 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Increase range of motion of left hip and knee joint 

- Improve muscle strength 

- Reduce edema of left knee and left thigh 

  

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Active-Passive movements in knee and hip joints to improve the ROM 

- To improve muscle strength: 

- Concentric contraction of m.quadriceps in different angles of knee 

flexion 3x 8reps in supine position 

- Concentric contraction of m.hamstrings in different angles of the knee 

flexion  3x 8reps in prone position 

- Isometric contraction of m.gluteus maximus 3x 8reps 12 in prone 

position 

- Isometric contraction of m.gluteus medius 3x 8reps in side lying position 
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- Massage to knee and thigh to  reduce the edema 

- Reeducation of patient the walking with crutches 

 

Result: 

- Improve of  active ROM in hip joint to abduction direction, less than 5°  

- Improve of the muscles power of the operated leg (left) 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 8reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 8reps during the day 

- Avoid external rotation and adduction movement 

 

 

Third session (11.02.2010) 

 

Subjective findings: decrease of the pain and edema on the left thigh  

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Increase range of motion of left hip and knee joint 

- Improve muscle strength 

- Decrease the restriction of the joint play 

- Reduce the hematoma  

 

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Active-Passive movements in hip and knee joint to improve the ROM 
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- To improve muscle strength: 

- Isometric contraction of m.gluteus medius 3x 8reps in side lying position 

- Isometric contraction with soft ball for m.adductors 3x 8reps in supine 

position 

- Active with resistance plantar flexion and dorsal flexion of the feet in 

supine position 3x 8reps from supine position  

- Mobilization of the knee and Chopart's joint 

- Bio Lamp, wavelength 700nm, 2 cm, on the side of the left thigh for 7 minutes 

to reduce the hematoma  

- Reeducation of patient the walking with crutches 

 

Result: 

- Improve of ROM in hip joint to flexion and abduction direction, less than 5° 

- Improve of the muscels power of the operated leg 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 8reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 8reps during the day 

- Avoid external rotation and adduction movement 

 

 

Fourth session (12.02.2010) 

 

Subjective findings: The patient in good condition  

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Increase range of motion of left hip joint 

- Improve muscle strength 
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- Decrease the restriction of the joint play 

- Soft tissue techniques  

- Walking reeducation  

 

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Active-Passive movements in hip joint to improve the ROM 

- To improve muscle strength: 

- Concentric contraction of m.quadriceps in different angles of knee 

flexion 3x 8reps in supine position 

- Concentric contraction of m.hamstrings in different angles of the knee 

flexion  3x 8reps in prone position 

- Isometric contraction of m.gluteus maximus 3x 8reps in prone position 

- Isometric contraction of m.adductors 3x 8reps in supine position 

- Isometric contraction of m.gluteus medius 3x 8reps in side lying position 

- Concentric contraction of m.triceps brachii in different angles of elbow 

flexion 3x 8reps in sitting position  

- Mobilization of the knee and Chopart's joint and knee joint  

- Soft tissue techniques for the m.paravertebra to decrease the restriction at the 

fascia and connective tissues in the thoracolumbar area 

- Reeducation of patient the walking with crutches in the stairs  

 

Result: 

- Improve of ROM in hip joint to flexion and abduction direction 5°  

- Improve of the muscles power of the operated leg (left) 

- Decrease of the restriction in knee and Chopart's joint in all the direction 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 10reps during the day 
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- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 10reps during the day 

- Walking in the hospital corridor with the crutches three times during the day 

- Avoid external rotation and adduction movement 

 

 

Fifth session (15.02.2010) 

 

Subjective findings: The patient in good condition  

 

Objective findings: After removing the stitches I applied scar examination, and the 

result was restriction of the scar in all the directions. 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Soft tissue techniques for the scar 

- Increase range of motion of left hip and knee joint 

- Improve muscle strength 

- Walking reeducation  

  

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Soft tissue techniques for the scar was applied with cream to increase the heeling 

of the scar 

- Active-Passive movements in hip joint to improve the ROM 

- To improve muscle strength: 

- Concentric contraction of m.quadriceps in different angles of knee 

flexion 3x 10reps in supine position 
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- Concentric contraction of m.hamstrings in different angles of the knee 

flexion  3x 10reps in prone position 

- Isometric contraction of m.gluteus maximus 3x 10reps in prone position 

- Isometric contraction of m.adductors 3x 10reps in supine position 

- Isometric contraction of m.gluteus medius 3x 8reps in side lying position 

- Concentric contraction of m.triceps brachii in different angles of elbow 

flexion 3x 8reps in sitting position 

- Soft tissue techniques for the m.paravertebra to decrease the restriction at the 

fascia and connective tissues in thoracolumbar area 

- Reeducation of patient walking with crutches in the stairs  

 

Result: 

- More confidence while walking in the stairs, without fair to try 

- The patient satisfied with the therapy  

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 10reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 10reps during the day 

- Walking in the hospital corridor with the crutches three times during the day 

 

 

Sixth session (16.02.2010) 

 

Subjective findings: The patient in good condition without pain 

 

Objective findings: Decrease of the hematoma around the scar 

 

Muscle length test applied to the patient after decreasing of the pain on the left leg, the 

table below shows the result of the examination: 
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Muscle length examination (according to Janda) 

    

Muscle Dx. Sin. 

Rectus femoris 0 1 

Iliopsosas 0 1 

Hamstrings 0 1 

Gasrocnemius 0 1 

Table 14- Muscle length testing (according to Kendal) 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Soft tissue techniques for the scar 

- Increase range of motion of left hip and knee joint 

- Improve muscle strength 

- Improve muscle length  

- Decrease the restriction of the joint play 

- Walking reeducation  

 

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Soft tissue techniques for the scar was applied with cream to increase the heeling 

of the scar 

- Active-Passive movements in hip joint to improve the ROM  

- To improve muscle strength: 

- Concentric contraction of m.quadriceps in different angles of knee 

flexion 3x 10reps in supine position 

- Concentric contraction of m.hamstrings in different angles of the knee 

flexion  3x 10reps in prone position 

- Isometric contraction of m.gluteus maximus 3x 10reps in prone position 
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- Isometric contraction of m.adductors 3x 10reps in supine position 

- Isometric contraction of m.gluteus medius 3x 8reps in side lying position 

- Concentric contraction of m.triceps brachii in different angles of elbow 

flexion 3x 8reps in sitting position 

- PIR of m.rectus femurs, m.iliopsosas, m.hamstrings and m.gastrocnemius (right 

and left) 

- Mobilization of the knee and Chopart's joint and knee joint  

- Swedish massage for the upper extremity and the back to relax the muscles 

- Reeducation of patient walking with crutches in the stairs  

 

Result: 

- The patient feels good after applying the swedish massage and thankful  

- Decrease of the restriction in knee and Chopart's joint in all the direction 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 10reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 10 reps during the day 

- Concentric contraction of m.quadriceps in different angles of knee flexion  

            3x 10reps in supine position 

- Isometric contraction of gluteus maximus 3x 10reps in prone position 

- Isometric contraction of adductors 3x 10reps in supine position 

- Walking in the stairs with the crutches for one time 
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Seventh session (17.02.2010) 

 

Subjective findings: The patient in good condition 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Soft tissue techniques for the scar 

- Increase range of motion of left hip and knee joint 

- Improve muscle strength 

- Improve muscle length  

 

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion plantar flexion 

in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Soft tissue techniques for the scar was applied with cream to increase the heeling 

of the scar 

- Active-Passive movements in hip joint to improve the ROM 

- Active movement-Isometric exercises for the m.quadriceps femoris for both legs 

in supine position 

- Active movement-Isometric exercise for m.adductors muscles in supine position 

- PIR of m.rectus femurs, m.iliopsosas, m.hamstrings and m.gastrocnemius (left 

and right) 

 

Result: 

- Mobility of the scar in all the direction (cranial, caudal, medial and lateral) 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 10reps during the day 
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- Activation of dorsiflexion - plantarflexion of both legs for thromboembolic 

prevention 5x 10reps during the day 

- Concentric contraction of m.quadriceps in different angles of knee flexion  

            3x 10reps in supine position 

- Isometric contraction of m.gluteus maximus 3x 10reps in prone position 

- Isometric contraction of m.adductors 3x 10reps in supine position 

- Walking in the stairs with the crutches for one time 

 

 

 

Eighth session (18.02.2010) 

 

Subjective findings: The patient in good condition 

 

Goal of today's therapy unit: 

- Thromboembolic prevention 

- Improve the proprioception 

- Soft tissue techniques for the scar 

- Increase range of motion of left hip and knee joint 

- Decrease the restriction of the joint play  

- Improve muscle strength 

 

Procedure: 

- Thromboembolic prevention: she provided active dorsal flexion and plantar 

flexion in both legs 

- Massage by small ball with pins to increase proprioception in both feet (planter 

surface) 

- Soft tissue techniques for the scar was applied with cream to increase the heeling 

of the scar 

- Active-Passive movements in hip joint to improve the ROM 

- Active movement-Isometric exercises for the m.quadriceps femoris for both legs 

in supine position 

- Active movement-Isometric exercise for m.adductors in supine position  
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- Mobilization of the knee and Chopart's joint 

 

Result: 

- The patient satisfied with the therapy 

 

Self therapy: 

- Active movements of the hip joint on the bed (abduction, flexion and extension)  

5x 10reps during the day 

- Activation of dorsal flexion and plantar flexion of both legs for thromboembolic 

prevention 5x 10 reps during the day 

- Concentric contraction of m.quadriceps in different angles of knee flexion  

            3x 10reps in supine position 

- Isometric contraction of m.gluteus maximus 3x 10reps in prone position 

- Isometric contraction of m.adductors 3x 10reps in supine position 

- Walking in the stairs with the crutches three times a day  

 

 

Ninth session (19.02.2010)  

Final initial kinesiological examination 
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3.7 Final Kinesiology Examination 

 

Pain 

Pain level -1 (scale of 1 - 10), improvement regarding to the intial examination 

 

Aspection 

Decrease of the hematoma around the scar and decrease of the edema around the left 

thigh and knee 

 

Standing evaluation 

 

Anterior view Description 

Sole Weight bearing Asymmetrical, more loading on the right leg 

Transversal sole arch Physiological 

Longitudinal sole arch Physiological 

Patella, knee 

Valgoid knee: Bilaterally 

ERof knee: 0 

IR of knee: 0 

Umbilicus Slight deviation sin. 

Sternum Middle line 

Nipples Symmetrical 

Clavicles Symmetrical 

Shoulder position Protraction of shoulder 

Head position Middle line 

Table 15- Standing evaluation (anterior view) during final kinesiology examination 
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Posterior view Description 

Achilles tendon thickness Thicker sin. 

Calf Hypertrophy sin. 

Iliac crest Higher sin. 

Tilt of pelvis Anterior tilt 

Symmetry of spinous 

processes 
Asymmetrical, lower dx. 

Inferior scapula angels Lower dx. 

Scapula alata Abducted, bilaterally 

Auricles Symmetrical 

Table 16- Standing evaluation (posterior view) during final kinesiology examination  

 

 

Side view Description 

Knee joint position Hyperextension bilaterally 

Lumber part of spine Hyperlordosis the peak in (L2-L3) 

Thoracic part of spine Hyperkyphosis the peak in (Th7-Th8) 

Cervical part of spine Hyperkyphosis the peak in (Th7-Th8) 

Shoulder position Protraction, bilaterally 

Head position Forward-drawn position 

Table 17- Standing evaluation (side view) during final kinesiology examination  

 

 

Gait analysis 

• Slighted restricted synkinesis of both upper limbs 

• Limping on right hip - improvement regarding initial examination  

• Good pelvic stability and movement of spine 

• Short length of gait cycle - approximately 22 cm - improvement regarding initial 

examination  
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Anthropometrical measurements 

  

Examination of lower extremity Dx. Sin. 

Anatomical length 77 cm 76 cm 

Functional length (umbilici. med malleolus) 101 cm 100 cm 

Length of thigh 42 cm 41 cm 

Length of middle leg 35 cm 35 cm 

Circumference of the thight (15 cm above knee) 51 cm 56 cm 

Circumference of knee 45 cm 
47 cm 

Improvement 

Circumference of calf (highest level) 40 cm 
42 cm 

Improvement 

Circumference of ankle 24 cm 24 cm 

Circumference of foot 21 cm 21 cm 

Table 18- Anthropometrical measurements of the lower extremity during final kinesiology 

examination 
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Palpation 

  

Muscle Dx. Sin. 

Gastrocnemius Hypertonus Hypertonus 

Soleus Normotonus Normotonus 

Tibialis anterior Normotonus Normotonus 

Hamstrings Hypertonus Hypertonus 

Gluteus maximus 
Slight 

Hypertonus 
Hypotonus 

Adductors Hypertonus Hypertonus 

Rectus femoris Hypertonus Hypotonus 

Triceps brachii Hypotonus Hypotonus 

Rectus abdominis Hypotonus Hypotonus 

Transverse abdominis Hypotonus Hypotonus 

Oblique abdominis (internal & external) Hypotonus Hypotonus 

Paravertebra 
Normotonus 

Improvement 

Normotonus 

Improvement 

Table 19- Muscle palpation (Upper, lower and back muscles during final kinesiology examination 

 

Scar Examination 

 

There is improvement of the mobility of the scar in all the directions 

 

Range of Motion-Active Movement (Goniometry) 

  

Hip joint Dx. Sin. 

Flexion 80° 
70º 

Improvement 

Extension 10° 5° 

Abduction 30° 25° 

Table 20 (a) - Goniometry of active movement of hip joint during final kinesiology examination  
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Knee joint Dx. Sin. 

Flexion 120° 
100º 

Improvement 

Extension 0° 0° 

Table 20 (b) - Goniometry of active movement of knee joint during final kinesiology examination  

 

Ankle joint Dx. Sin. 

Dorsal flexion 20° 20° 

Planter extemsion 40° 35° 

Table 20 (c) - Goniometry of active movement of ankle joint during final kinesiology examination  

 

Range of Motion-Passive Movement (Goniometry) 

 

Hip joint Dx. Sin. 

Flexion 85º 
75º 

Improvement 

Extension 10° 
10º 

Improvement 

Abduction 30° 
30º 

Improvement 

Table 21 (a) - Goniometry of passive movement of hip joint during final kinesiology examination  

 

Knee joint Dx. Sin. 

Flexion 125º 
115º 

Improvement 

Extension 0° 0° 

Table 21 (b) - Goniometry of passive movement of knee joint during final kinesiology examination  

 

Ankle joint Dx. Sin. 

Dorsal flexion 25º 
25º 

Improvement 

Planter extension 40° 35° 

Table 21 (c) - Goniometry of passive movement of ankle joint during final kinesiology examination  
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Joint play examination (according to Lewit) 

 

Right leg Description 

Lisfrank joint Physiological barrier (lateral & medial) 

Chopart’s joint Physiological barrier 

Upper ankle Physiological barrier 

Tibiofibular Physiological barrier 

Knee joint 
Physiological barrier 

Improvement 

Patella Physiological barrier 

Table 22- Joint play examination right leg (according to Lewitt) during final kinesiology 

examination 

 

Left leg Description 

Lisfrank joint Physiological barrier (lateral & medial) 

Chopart’s joint 
Physiological barrier 

Improvement 

Upper ankle Physiological barrier 

Tibiofibular Physiological barrier 

Knee joint 
Physiological barrier 

Improvement 

Patella Physiological barrier 

Table 23- Joint play examination left leg (according to Lewitt) during final kinesiology examination 

  

 

 

 

 

 

 

 

 

73 | P a g e  
 



 

Muscle strength examination (according to Kendal) 

     

Muscle Dx. Sin. 

Gluteus maximus 4 
4 

Improvement 

Gluteus medius 4 3 

Hamstrings 3 -3 

Tibialis anterior 3 3 

Triceps sure 3 -3 

Adductors -3 
4 

Improvement 

Flexor digitourm longus 4 
4 

Improvement 

Flexor digitourm brevis 3 
4 

Improvement 

Oblique abdominal 3 3 

Triceps brachii 3 
4 

Improvement 

Deep neck flexors 3 3 

Table 24- Muscle strength test (according to Kendal) during final kinesiology examination  

 

Muscle length examination (according to Janda) 

    

Muscle Dx. Sin. 

Rectus femoris 0 
0 

Improvement 

Iliopsosas 0 1 

Hamstrings 0 1 

Gasrocnemius 0 1 

Table 25- Muscle length test (according to Janda) during final kinesiology examination  
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3.8 Conclusion of final kinesiology examination 

 

Our final kinesiology examination let us believe that the therapy procedures had 

successful results regarding the patient’s initial complains and condition at the 

beginning of this study. 

 

There were decreasing of the pain to the level- 1 (scale 1 -10). 

 

Additionally, there were pain on the operated leg. She feels the pain during the day 

when she standing for long time, the level of the pain was 4 (scale of 1-10).  

Also, during the palpation there were improvement of the m.paravertebra, there were no 

trigger poins in the thoracolumber area. 

Moreover, there were improvement in the range of motion of the hip joint in the 

operated leg to flexion. Also, there were improvement in the knee join of the operated 

leg to flexion direction (Table 20 (a), (b)).  

Furthermore, there were improvement in strength muscels of the operated leg in the 

m.gluteus maximus, m.gluteus medius, m.tibialis anterior, m.adductors, and 

m.hamstrings (Table 24). 

Moreover, in joint play examination, there were improvement found in the Chopart’s 

and knee joints.  (Table 22, 23). 
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3.9 Therapy effect evaluation 

 

Below I present values that represent the main goals of therapy for the duration of this 

study. Those goals are: reducing the pain and increasing the range of motion of the hip 

joint, increase muscle strength and muscle length.  

 

I present a comparison of the data obtained at the initial kinesiological examination, 

performed in 08.02.2008, with the data obtained in the final kinesiological evaluation 

performed in 19.02.2008. The values presented are for “Pain”, “ROM”, “Muscle 

Strength” and “Muscle Length”.  

 

 

Pain 

 

The patient was asked to quantify his levels of pain according to a 0-10 point scale of 

pain being the 0 the lowest level and the 10 the highest level of pain.  

 

The table below shows the results of pain levels quantified by the patient 

 08.02.2010 19.02.2010 

Pain level 4 1 

Table 26- Pain assessment comparison between initial and final kinesiology examination  
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Range of motion  

In this section I present a comparison between passive and active movement during 

initial and final kinesiological examination 

 

 Passive 

08.02.2010 

Passive 

19.02.2010 

Active 

08.02.2010 

Active 

19.02.2010 

 Left Right Left Right Left Right Left Right

Hip flexion 60º 85º 75º 85º 60º 80º 70º 80º 

Hip extension 5º 10º 10º 10º 5º 10º 5º 10º 

Hip abduction 25º 30º 30º 30º 25º 30º 25º 30º 

Knee flexion 100º 125º 115º 125º 100º 120º 110º 120º 

Knee extension 0º 0º 0º 0º 0º 0º 0º 0º 

Ankle dorsal flexion 20º 25º 25º 25º 20º 20º 20º 20º 

Ankle planter flexion 35º 40º 35º 40º 35º 40º 35º 40º 

Table 27 - Range of Motion comparison between initial and final kinesiological examination 

 

 

Muscle Strength 

In this section I present a comparison of muscle strength between during initial and final 

kinesiological examination 

 

 08.02.2010 19.02.2010 

 Left Right Left Right 

Gluteus maximus 3 4 4 4 

Gluteus medius 3 4 4 4 

Quadriceps femurs 4 4 4 4 

Hamstrings -3 3 3 3 

Tibialis anterior 3 3 3 3 

Triques sure -3 3 3 3 

Adductors 3 -3 4 4 
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Flexor digitorum longus 3 4 4 4 

Flexor digitorum brevis 3 3 4 4 

Triques braceei 3 3 4 4 

Table 28 - Muscle Strength comparison between initial and final kinesiological examination 

 

Muscle Length 

In this section we present a comparison of muscle length during initial and final 

kinesiological examination 

 16.02.2010 19.02.2010 

 Left Right Left Right 

Rectus femurs 1 0 0 0 

Iliopsosas 1 0 1 0 

Hamstrings 1 0 0 0 

Gastrocnemius 1 0 0 0 

Table 29 - Muscle Length comparison between initial and final kinesiological examination 

The final kinesiology evaluation showed very good progress regarding the patient 

rehabilitation process. 

 

The main evolution corresponded to the pain sensibility of the patient. After the therapy 

sessions the patient had a pain level reduced to 1 level. 

 

Regarding the range of motion of the hip joint, the patient showed improvement in the 

direction of all functional directions. 

 

Regarding to the improvement of the position of the patient body, through the increase 

the range to motion of the hip, improved the gait by decreasing the limping allowing the 

patient to have more stable posture during the gait cycle. 

According to the final kinesiological examination large improvements were visible in 

the muscle strengthening , scar mobility, joint restriction, skin and connective tissue 

adhesion. 
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Conclusion  
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4 Conclusion  

This study was performed in “Revmatologický ústav”, in Prague as part of the third year 

of bachelor studies of physical therapy in FTVS – UK in Prague. It was comprised of 80 

hours of work divided in ten working days each with 8 hours between the 8th and 19th 

of February 2010. 

The main subject of this study is a patient with a total hip replacement. In this study we 

demonstrated the clinical features and treatment protocols for a patient with such 

diagnostics. 

The patient was in a state after total hip replacement for osteoarthritis. She presented 

herself with pain, thigh and knee edema and restricted range of motion in the hip joint.  

The short term goals of our rehabilitation plan were to reduce pain, to reduce the edema 

and to increase the range of motion.  

For long term plan we purposed major goals which are to maintain  strength ability 

focusing on muscle balance of lower limbs and maintain the range of motion. 

 

After the final therapy session we repeated the kinesiological examination in which we 

obtained the following results: the pain levels indicated by our patient were reduced to 

1, the range of motion increased and the strengthening of the major muscles increased. 

 

Patient comments were : « After each therapy i feel better in my whole body. The words 

of the patient were very important because my goal was to relief the patient.  

I am extremely pleased, because I fulfill two main goals of my thesis. And I proved that 

I can use the physiotherapeutic knowledge that I have gained through my studies at 

Charles University at FTVS in Prague.  

 

The most important is that I proved that physiotherapy is an important field in medicine 

or so called a “medical allies”.  We are able to heal the patient after serious 

complications through their lives and we are able to help the patient to get back to their 

life without any aids from any person. 
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V souladu se Zákonem o péči o zdraví lidu (§ 23 odst. 2 zákona č.20/1966 Sb.) a 

Úmluvou o lidských právech a biomedicíně č. 96/2001, Vás žádám o souhlas k vyšetření 

a následné terapii. Dále Vás žádám o souhlas k nahlížení do Vaší dokumentace osobou 

získávající způsobilost k výkonu zdravotnického povolání v rámci praktické výuky a 

s uveřejněním výsledků terapie v rámci bakalářské práce na FTVS UK. Osobní data v této 

studii nebudou uvedena.  

 

Dnešního dne jsem byla odborným pracovníkem poučena o plánovaném vyšetření a 

následné terapii. Prohlašuji a svým dále uvedeným vlastnoručním podpisem potvrzuji, že 

odborný pracovník, který mi poskytl poučení, mi osobně vysvětlil vše, co je obsahem 

tohoto písemného informovaného souhlasu, a měla jsem možnost klást mu otázky, na 

které mi řádně odpověděl. 

Prohlašuji, že jsem shora uvedenému poučení plně porozuměla a výslovně souhlasím 

s provedením vyšetření a následnou terapií. 

Souhlasím s nahlížením níže jmenované osoby do mé dokumentace a s uveřejněním 

výsledků terapie v rámci studie. 

 

Datum:……………………………………… 

 

Osoba, která provedla poučení:……………………………………… 

 

Podpis osoby, která provedla poučení:…………………………………… 

 

Vlastnoruční podpis pacienta /tky:……………………………………. 

 

  

 

 

 


	Rest: Resting the painful joint or joints for very short periods of time, using ice or heat, allows the inflammation a chance to quiet down.   
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