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Abstract 

Aim: Besides the classical approach of the coxo-femural joint during physical therapy sessions, there is always space to 

improve the old methods or to create new ones. That is why this study had as purpose to optimize the hip prosthesis 

rehabilitation, by introducing a set of Swiss ball exercises especially designed for the coxo-femural joint recovery, with 

the increasing of muscular tonicity, hip mobility and stability as main objectives. The Swiss ball, also named fitness 

ball, stability ball or balance ball, made by soft rubber and having various diameters is a great tool to improve strength, 

balance and cardio-endurance in general.  

Methods: The study was conducted at the Techirghiol Balneal and Recovery Sanatorium in the summer of 2019 and 

included 4 subjects, 2 men and 2 women, all having approximatelly a 3 month post hip prosthesis surgery period. They 

were divided into two groups, control and experimental. Each subject attended a number of 15 physical therapy 

sessions, 60 minutes per session. Both groups performed a classical program of physical exercises, with analitical lower 

limbs mobilisation and only to the experimental group a set of 7 Swiss ball exercises was added, using balls with 45 cm 

and 55 cm diameters, along with the standard approach of the control group. 

Results: The obtained results were presented in the dynamics of their evolution, starting from the data recorded at the 

first evaluation, until the end of the research. The comparison between the two groups results evidentiated progress for 

both, but with higher values for the experimental group.  

Conclusions: The Swiss bal exercises helped at restoring the prosthetic hip faster, by accelerating the submission of 

local inflammatory process and improving strenghth and hip mobility and thus its stability and the subjects motor 

control and coordination. This type of exercises represent a pleasant and an easy way to perform the physical therapy 

sessions and that is why it has a positive psychological impact on patients, who see their impairment as an obstacle in 

their normal style of living. 

Medical recovery by the use of physical exercises is a very useful complex to compensate the functional and structural 

alterations that occur during the evolution of the coxo-femural joint suffering and represents the only way to ensure the 

maximum exploitation of the body potential. 
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Introduction 

An important amount of body energy goes to the 

structures involved in locomotion, which have a 

certain predilection to traumatic incidents 

comparative with the internal organs. A specific 

characteristic of these components is the fact that, 

due to the necessity of movement and interaction 

with the external medium, a disorder or a 

partial/complete loss of them transform the 

subject into a motor defficient. Besides pathology, 

the human posture could be influenced by 

multiple intrinsec and extrinsec factors, such age, 

height, sex, emotional factors, incorrect postural 

habits, lack of appropiate equipments in the 

professional fields with ergonomic essentials, 

psychological changes during life [1]. 

The cronic diseases constitute real rehabilitation 

„targets”. The cybernetic model of functionality 

of all illness which are suitable for the medical 

rehabilitation process is one of an „open 

program”, with maximum complexity, allowing 

same time a voluntary control and an automatic 

subprograms development [2]. 

Hip replacement is a surgical procedure in which 

the hip joint is replaced by a prosthetic implant 

that is hip prosthesis. Hip replacement surgery can 

be performed as a total replacement or a hemi 

replacement. Such joint replacement surgery is 
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generally conducted to relieve pain, lack of 

mobility or in some hip fractures. A total hip 

arthroplasty consists in replacement both the 

acetabulum and the femural head, while the 

hemiarthroplasty generally only replaces the 

femural head.  

Hip replacement is currently one of the most 

common orthopaedic operations, though patient 

satisfaction short- and long-term varies widely [3] 

and is related to his clinical status and the quality 

of his post-surgical rehabilitation. 

Generally, the hip rehabilitation has as objectives 

the pain anihilation, the inflammation remission, 

the increasing of hip stability and mobility, the 

improvement of patient life quality through 

psychomotric programs [4] and its education 

regarding the maintaining of a healthy life style. 

Kinetic rehabilitation programs offered as first 

line therapies aim at significantly reducing pain 

and inflammation, restoring hip stability, 

improving movement, preventing and controling 

vicious attitudes, correcting the trunk and basal 

position, by toning the lumbar paravertebral and 

lower limb muscles, educate the patient on the 

rules of life in accordance with hygiene of the hip, 

allowing him as much as independence as 

possible, as well as socio-professional 

reintegration. A kinetotherapeutic program should 

always be included in any therapeutic regimen of 

hip prosthesis. Properly dosed and controlled, 

movement is indispensable for maintainting joint 

lubrication, slowing the progressive limitation of 

the extent of joint movements and preserving or 

restoring muscles trophicity [5]. It also prevent or 

solve the problems associated with the cases of 

obesity[6] and can be always adressed and 

adapted also in education school centers [7]. 

Besides the classical approach of the coxo-

femural joint during physical therapy sessions, 

there is always space to improve the old methods 

or to create new ones. That is why this study had 

as purpose to optimize the hip prosthesis 

rehabilitation, by introducing a set of Swiss ball 

exercises especially designed for the coxo-femural 

joint recovery, with the increasing of muscular 

tonicity, hip mobility and stability as main 

objectives. The Swiss ball, also named fitness 

ball, stability ball or balance ball, made by soft 

rubber and having various diameters is a great 

tool to improve strength, balance and cardio-

endurance in general.  

Hypothesis 

The research was conturated and had developed 

with a simple and punctual approach. Its 

hypothesis was stated as follows: by adding to a 

classical program of hip prosthetic rehabilitation a 

set of Swiss ball exercises, the hip tonicity, 

mobility and stability will improve and the 

recovery will be optimized.  

Methods 

The motor performance can be assessed by using 

focused tools. Some scales are available for gait, 

balance and posture evaluation during the 

rehabilitation process [8]. The used methods for 

this study were the documentation, the 

experiment, the test methods (perimetry, range of 

motion measurements), statistical and 

mathematical method. 

The research  was conducted at the Techirghiol 

Balneal and Recovery Sanatorium in the summer 

2019 and  included 4 patients, 2 men and 2 

women, all having approximately a post surgical 

period of 3 months. They were organized in two 

groups: the control group and the experimental 

group, with 2 subjects in each group. Each subject 

attended a number of 15 physical therapy 

sessions, 60 minutes per session. 

Both groups performed a classical program of 

physical exercises, with analitical lower limbs 

mobilisation and only to the experimental group a 

set of 7 Swiss ball exercises was added, using 

balls with 45 cm and 55 cm diameters, along with 

the standard approach of the control group. 

The Swiss ball exercises are presented in images, 

as follows: 
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1. Pushing with the feet into the 55 cm diameter ball, the therapeut keeping the ball fix, 8 repetitions x 

3 series; 

 

 
 

2. Rolling the 55 cm ball with legs, by flexing and extending the knees, while the therapist sustains the 
ball, 8 repetitions x 3 series; 

 
 

3. Same position, the patient is moving one feet up and down from the ball, 8 repetitions x 3 series 

for each leg; 
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1. Laying down, face up, both knees bend, keeping the 45 cm diameter between the knees and squeezing 

it, 8 repetitions x 3 series; 

 
 

2. Sitting on the therapy bed, feet on the 55 cm diameter ball, rolling it from heels to toes, 8 repetitions x 

3 series; 

 
 

3. Same position feet push strongly the ball to the ground alternative, 8 repetitions x 3 series each foot; 

 
 

4. Sitting with the back to the wall and leaning on the 55 cm ball with the lumbar area and flexing the 
knees to 900 and extending it again, 8 repetitions x 3 series.  



Journal of Sport and Kinetic Movement No. 36,Vol. II/2020 

 

70 

 

 
 

In order to evaluate the functional balance of the 

subjects, were used the perimetry on the thighs 

and the measurement of the coxo-femural joint 

mobility on flexion, abduction and extension. An 

initial assessment was made at the admission of 

patients prior to the physical therapy sessions and 

a final one, after the last session.  

Results and discussions 

Range of motion  

The control group: flexion had a 10,5 cm 

difference between the initial and the final 

measurement, extension 5 cm, abduction 7,5 cm.  

The experimental group: flexion had a difference 

between the initial and the final measurement of 

16 cm, extension 10 cm, abduction 15 cm.  

Perimetry  

The thighs were measured at 10 cm above the 

patella. For the control group, the difference 

between the initial and the final measurement was 

0,6 cm  and for the experimental group 1,1 cm.  

The graphics for flexion, extension and abduction 

results are presented as follows: 

 

Graphic no. 1. Flexion - The comparison between control and experimental group results 

 
 

 Graphic no. 2. Extension – the comparison between the control and the experimental group results 
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Graphic no. 3. Abduction – the comparison between the control and the experimental group results 

 
The comparison between the two groups results 

evidentiated progress for both, but with higher 

values for the experimental group.  

Considering the functional consequences of the 

hip prosthetic impairment, the objectives of the 

used physical therapy program were the 

improvement of the legs muscles strength and the 

coxo-femural joint mobility and stability. 

Comparing the data of the initial evaluation of 

each test type with the data of the final ones, the 

following can be observed: 

- The extension has less progress than 
the flexion, on both groups; 

- The flexion improved more in the 

subjects of the experimental group 

than those of the control group; 
- Same situation for the abduction; 

- The perimetry does not show any 

significant improvement in muscles 
mass, most probably due to the fact 

that the physical exercises included in 

the program performed by the 
experiment subjects had not enough 

repetitions number. 

Considering the higher score obtained by the 

experimental group at each test, it can be said that 

the hypothesis is confirmed: using the Swiss ball 

exercises for the hip prosthetic rehabilitation 

optimizes the process. 

Starting from the central elements of the physical 

training, the effort and the pause (the muscular 

solicitation and the fibers recovery), the 

accomodation of higher and higher solicitations, 

the rhythmicity and the cyclicality of the physical 

tasks, the psychological processes contribution to 

the activity development, it can be deduced that 

the physical therapy principles must refflect 

exactly these valuable aspects [9]. 

Conclusions 

Mechanical disorders affecting the soft tissues and 

the joints of the human extremities are 

encountered daily by the specialists in 

rehabilitation. Whether the problems arise 

subsequent to injury or from inflammatory or 

degenerative processes, the consequences are 

pain, stiffness and limitation of function or 

activity [10]. 

The medical performances of the patients depend 

on the integrity of the morpho-functional substrate 

and the dynamic process of feedback, 

substantiated on complex aspects of instruction – 

re-instruction – re-learning engramas [1]. 
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Training the subjects from the begining of the 

recovery program on the objectives pursued and 

the effect of the exercises on the body, the 

formation of the strong motivations have led to 

optimization of the treatment through conscious 

and active participation6. 

The Swiss ball exercises helped to restore the 

prosthetic hip faster, by accelerating the 

submission of the local inflammatory process. It 

optimized strenghth and hip mobility and thus its 

stability and the subjects motor control and 

coordination. Also, as in general an active 

participatory method improves the motor ability 

[11] of the involved patients, the ball exercises 

utilised in the study increased the general 

motricity and the cardio-respiratory fitness. 

This type of exercises represent a pleasant and 

easy to perform recovery way and that is why it 

has a positive impact on patients, who see their 

impairment as an obstacle in their normal style of 

living. 

Medical recovery by the use of physical exercises 

is a very useful complex to compensate the 

functional and structural alterations that occur 

during the evolution of the coxo-femural joint 

suffering and represents the only way to ensure 

the maximum exploitation of the body potential. 

Also, the high-impact exercise is safe and 

effective in improving bone mineral density. If 

done on a regular basis, this type of training may 

be a safe and inexpensive way of preventing 

osteoporosis [12] that often could occur on the hip 

arthrosis cases due to pain and insufficient 

movement. 
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