
Biomedical & Pharmacology Journal, June 2019. Vol. 12(2), p. 915-923

Published by Oriental Scientific Publishing Company © 2019

This is an    Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

Overview of Modern Approaches to the Restoration of the 
Anatomical and Functional State of the Hip Joint in Various 

Pathologies

S.V. Shmeleva1, Ya.V. Shimanovskaya2, A.V. Romanova2,
A.N. Vakulenko1, S.B. Kachalov3 and N.V. Logachev3

1K.G. Razumovsky Moscow State University of Technologies and Management 
(the First CossackUniversity), Moscow, Russia.

2Russian State Social University, Moscow, Russia.
3FGBOVO State University of Management (GUU), Moscow, Russia.

*Corresponding author E-mail: ilmedv1@yandex.ru

http://dx.doi.org/10.13005/bpj/1717

(Received: 17 March 2019; accepted: 11 April 2019)

 An important element of the human musculoskeletal system is the hip joint, it has 
a complex structure. The hip joint is very vulnerable and can sometimes be severely affected. 
Injuries, degenerative processes in cartilage, and excessive physical exertion create conditions 
for destructive changes in the structures of the hip joint. Degenerative-dystrophic changes in 
the structure of the joint form the need for endoprosthetics. After endoprosthetics, a complex 
rehabilitation process is needed, which should be based on regular dosed physical exercises, 
which do not allow weakening the muscles, which provide movement in it, and rationally 
combine them with massage and hydro-procedures. In this way, it is possible to return the 
optimal motor ability of the limb after hip joint arthroplasty and to ensure a person’s return to 
his normal life. Improving the efficiency of recovery after hip arthroplasty can be continued 
with further research in this direction.
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 Ontogenesis is often accompanied 
by the development of various dysfunctions 
and pathological processes1,2. The reasons for 
their appearance are the adverse effects of the 
environment on the human body3, a decrease in 
its reactivity and a hereditary predisposition to 
the development of various diseases4,5. Often, the 
developmental disorders in the body can be the 
musculoskeletal system and especially the joints6,7.
 According to statistics, pathological 
changes in the hip joint occur at any age8,9. Their 
severity is so great that endoprosthesis of this joint 
can be prescribed to the patient10,11. This operation 

is quite difficult and requires subsequent long-term 
and systematic physical rehabilitation12.
 Of great importance in the process of 
physical rehabilitation after hip joint arthroplasty, 
therapeutic physical training, as well as hydro-
rehabilitation, physiotherapy and massage, is of 
great importance. Exercise in such patients should 
be aimed at improving muscle tone and improving 
motor function, especially in the area of   the 
implanted joint, this has a positive effect on the 
recovery of patients after this operation13.
 The main factor that determines the 
type and nature of physical therapy for total hip 
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replacement is the state of the muscular system of 
this node of the body. Long-term abandonment of 
joints without effective treatment leads to muscle 
degradation. This is characteristic of both injuries 
and diseases - arthritis, arthrosis14.
 Physical rehabilitation in the post-
immobilization period plays a major role throughout 
the treatment cycle. It is an important way to restore 
not only the physical condition of the patient, but 
also his psycho-emotional attitude15.
 Further development of options for the 
effective physical rehabilitation of individuals who 
have undergone hip joint arthroplasty, which could 
bring them back to normal life in a short time is 
very important.
 Considering the importance of the 
problem, the following goal has been set: to 
consider the issues of restoring the anatomical and 
functional state of the hip joint after endoprosthesis 
replacement.

Material and Methods

 The material of the study served 69 
literary sources.  As methods of the study, methods 
of analysis and synthesis, methods of induction and 
deduction, and a method of generalization were 
used.
research results
 Morpho functional features of the hip joint 
on the background of high muscular activity
 The structure of the hip joint provides 
unhindered flexion of the hip - upto contact with 
the front surface of the body. Such a movement 
can easily be performed by any person — not even 
playing sports, if the lower leg is bentat the knee 
joint by 90° or more. When the leg is significantly 
extended, there are difficulties associated with 
the manifestation of passive in sufficiency of the 
muscles of the posterior surface of the thigh and 
the pelvic region. However, systematic training will 
help to overcome these difficulties: after 3 months, 
14-15-year-olds can perform max forward with 
their legs extended in full16,17.
 When the thigh of a jog leg is retracted 
at the moment of crossing the barrier, a different 
situation arises. For ballet dancers and gymnasts 
the abduction of the supine thigh reaches 150-
160°. Due to the rotation of the femur outwardly, 
the large skewer retreats back and bypasses the 

upper edge of the acetabulum, which projects 
most outwardly. Runners across the barriers in 
the position characteristic of crossing the barrier, 
supination is practically absent18.
 The lowest passage of the center of gravity 
of the athlete’s body over an obstacle is provided 
by a 90° thigh abduction. However, the combined 
action of the restraints (bones) and movement 
brakes (tension on the pubic-femoral and medial 
parts of the iliophora ligament) stops it at the border 
of 62-71°. This is the limit to which an athlete can 
be reached with the complete elimination of passive 
insufficiency of the muscles of the inner surface 
of the thigh - antagonists to movement. Runners 
at 110 m compensate for the lack of lead by some 
curvature of the spine in the lumbar spine (and with 
a strong limitation in the chest) and by raising the 
corresponding half of the pelvis. In women who 
overcome barriers with a height of 76.2 cm, isolated 
lead is enough. However, the absolute majority of 
athletes still tilt the pelvis in the direction of the 
jogging leg, whose knee runs at a height of 15-
20 cm from the barrier. The elimination of these 
unmotivated movements is a certain reserve of the 
running speed19.
 Due to the difficulties in achieving the 
required range of hip abduction, the inclination 
of the body forward at the moment of passing 
the barrier plays an important role. It not only 
allows you to lower the trajectory of the center of 
gravity, but also facilitates the supination of the 
thigh. Even a slight supination shifts back the big 
spit and increases the hip abduction almost to the 
required 90°. Rigidly fixing the iliac crests and 
giving the body an inclined position characteristic 
of the hurdlers over the obstacle, we determined 
that the average passive abduction of the thigh of 
the jogging leg in 10 male masters of sports is 82.9 
°. Withdrawal of the other hip from them was only 
73.7 ° - with a high confidence of the differences in 
the scope of this movement on the jog and swing 
leg. However, at the moment of running this limit, 
the athlete cannot be reached, since he is actively 
withdrawing his hip. The active lead, measured in 
the laboratory with the same hurdler, was: on the 
jog leg - 75.4 °, on the fly leg - 68.9 °. Consequently, 
the inclination of the pelvis toward the jogging 
foot when passing high barriers is objectively 
necessary20.
 The first problem is solved quite easily. 
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Regular use of appropriate exercises for 3 months 
increases the elasticity of the adductors to such 
a level that they no longer offer resistance to hip 
abduction. This limits the effect of these exercises. 
However, the advantage of hurdler over non-sports, 
as well as the excess of the scope of this movement 
with the jogging leg compared to the flywheel, 
proves the possibility of a deeper, arbitrary 
correction of limiting hip abduction21.
 One of the most difficult elements 
in gymnastics is the “cross splits”, where it is 
necessary to simultaneously withdraw both thighs 
by 90°. This eliminates the possibility of lateral 
tilt of the pelvis and the friendly bending of the 
spine. The gymnast compensates for the lack of 
abduction of the hip by a large inclination of the 
pelvis forward and the associated deep deflection 
in the lumbar spine, as well as supination of the 
legs. These movements bring the big skewer back, 
where the acetabulum is sloped down-in, and the 
movement stops come in contact much later. In 
addition, in the “transverse splits” hip abduction 
is performed passively - under the action of body 
weight. Still, this element is performed only by 
those gymnasts who are characterized by a high 
level of general flexibility and adequate individual 
characteristics of the structure of the hip joint22,23.
 In many sports, the degree of extension of 
the hip at the hip joint is of great importance. Limit 
its scope is necessary when performing longitudinal 
“splits”, jump “ring” and many other elements in 
the gym; with the last two steps in the high jump; 
when the bar is pulled in a “scissors” way; when 
pushing away in a pole vault; with a deep lunge in 
fencing - so as not to lose visual control over the 
situation22,24.
 The scope of this movement ranges from 
57 to 15°. Such a significant scatter of data is 
explained by the degree of accuracy and validity of 
measurements - in particular, by subtracting from 
the general arc of the movement of the friendly 
extension of the spine and pelvic tilt. In this regard, 
active extension, accompanied by overcoming the 
passive resistance of the quadriceps, will be even 
less15,25.
 Thus, it turns out that active training 
does not have a direct effect on the hip joint. 
Moreover, an attempt to directly influence it (for 
example, extending the femur while tilting the 
pelvis backwards in a lunge) quickly leads to pain 

in the anterior inferior iliac spine and inter-invertal 
line - at the sites of attachment of the ilio-femoral 
ligament (in the extension process, it stretches and 
twists)26,27. It becomes clear that regular exercise 
can create conditions for destructive changes in the 
articular cartilage of the hip joint and the formation 
of an early need for its endoprosthesis.
traumatic injuries of the hip joint
 Joint injuries are a large group of injuries 
that differ in their consequences as well as 
severity. They include ligament damage, bruises, 
dislocations, intra-articular fractures, etc.28. 
Causes of joint injuries can be sports or domestic 
injuries, accidents, criminal incidents, industrial 
accidents, natural or industrial disasters. Constant 
symptoms of injury are: pain, swelling and limited 
movement13,29.
 Failures and dilutions in most cases are 
caused by a pressure on a constricted thigh, or a 
force applied to a pelvic bone. This is most often 
caused during dormant traffic situations, fatigue or 
jumping from a height. The front end is a critical 
condition that requires immediate displacement.
The burden of reversing the wake-ups of the system 
is affected by the flow of the affected vascular 
systems, and the high development of the hubs. 
This condition is especially dangerous for elderly 
people, whose fracture of the structures of the hip 
joint is diagnosed several times more often than in 
young people30.
 Coxitis of the hip joint (arthritis of the 
hip joint) is an inflammatory process that occurs 
in the tissues of the joint. This disease can be 
caused by systemic infections that reach the joint 
with blood flow, excessive stress on the joint, 
metabolic disorders. In addition, coxit can develop 
as a complication of influenza, acute respiratory 
viral infection and other acute or chronic infectious 
processes. Often the cause of the pathology of the 
hip joint can be the following conditions.
 Aseptic necrosis is a partial or complete 
death of the tissues of the femoral head, developing 
against the background of alcohol abuse, a long 
course of treatment with hormonal drugs, injuries 
left without treatment31.
 Hip dysplasia is a congenital dislocation 
caused by bone development defects. These include 
underdevelopment, “flattening” of the acetabulum, 
irregular size or shape of the femoral articular head, 
improper mutual position of bone structures, and 
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excessive elasticity of ligaments that are unable to 
hold the femoral heads in the acetabulum32,33.
 Dislocations and subluxations in most 
cases are caused by falling on the bent thigh, on 
the knee or applying force to the pelvic bone. Most 
often this occurs during road accidents, falls or 
jumps from a height34.
 Fracture of the hip joint is an extremely 
dangerous condition that requires immediate 
medical attention. The severity of fractures of the 
hip joint is due to the passage of important blood 
vessels next to it, and a high risk of bleeding or 
thrombosis. This condition is especially dangerous 
for elderly people, in whom the fracture of the hip 
joint structures is diagnosed several times more 
often than in young people35.
 Tendinitis-inflammation of the tendons of 
the femoral muscles attached to the hip joint occurs 
due to excessive loads, injuries or as a complication 
of the inflammatory process in other structures left 
untreated36.
 Stretching the ligaments of the hip joint is 
one of the most common States of traumatic origin 
among professional athletes. Excessive amplitude 
of hip movement and a large number of loads 
combined with lack of rest are the most common 
causes of stretching36,37.
 Ligament rupture – complete or partial — 
is a rare condition for the hip joint. To break needs 
to be applied a large enough force in combination 
in violation of the axis of the body (for example, 
direct the position of the body c sharp abduction 
of the hips to the side). Most often, such injuries 
are diagnosed after road accidents. Any injury to 
the hip joint leads to the beginning of dystrophic 
changes in it with the development of degenerative 
changes and deterioration of functioning36,38. 
 Thus, it is clear that the hypotrophy of the 
leading and diverting muscles of the thigh leads to 
the loss of a large area of the vascular network that 
feeds the joint. Traumatization of structures is an 
important cause of its morphofunctional changes, 
which will require a serious therapeutic effect.
the problem of joint replacement
 Joint replacement is one of the main 
methods of surgical treatment of patients with 
joint diseases39. Such surgical intervention is a 
mandatory component of rehabilitation therapy 
of patients with degenerative diseases of the 
musculoskeletal system. This makes it possible 

to relieve pain and improves the quality of human 
life, returning mobility to his joints13.
 Determining the indications and 
contraindications for surgery, it is necessary 
to assess a number of factors:the patient’s 
consent to the operation, changes in the data 
of x-ray examination; saturation of pain in the 
joints;information about the patient (somatic 
condition, age, nature of previous surgical therapy, 
sex);the level of severity of functional damage40,41.
 In the process of choosing a method 
of treatment, the phase of the disease is of great 
importance. The main clinical symptom of joint 
damage is the intensity of the pain syndrome. 
At the same time, the pain is accompanied by 
various functional pathologies and radiological 
manifestations, which become strongly expressed 
in the final phases of the disease16.
 Thus, it is necessary to conduct a 
comprehensive diagnosis in a hospital, and surgery 
should be done at the stage of remission. Limitation 
of limb functioning due to joint damage, together 
with intense pain, is considered a significant 
indicator for joint prosthesis42.
 To date, human age is not a factor 
affecting joint replacement. More important is 
the assessment of the patient’s somatic condition, 
needs, level of activity, lifestyle and desire to lead 
a full life. There are a number of indications for 
joint replacement surgery39: osteoarthritis 3-4 x-ray 
phase; intense pain and impaired functionality 
of the limbs in the case of no effectiveness of 
conservative therapy and the detection of x-ray 
changes,aseptic necrosis of the femoral head, in 
which there is a strong deformation of the head, 
bone and fibrous ankylosis. Also, endoprosthesis 
is carried out when there is damage to the articular 
tissues in the presence of rheumatoid arthritis, 
initial chronic arthritis and other rheumatoid 
pathologies, in which radiological bone-destructive 
changes occur. Joint replacement is carried out in 
the case of post-traumatic changes, in which there is 
severe pain and there is a violation of the supporting 
functions43. In addition, endoprostheticsis carried 
out in the case of clinical detection of shortening 
of the limb, where the joint surfaces are affected. 
Aseptic necrosis of the femur and tibial condyles 
with progressive varus or valgus deformity is 
another indication for joint replacement surgery44,45.
 Contraindications to endoprosthesis 
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Fig. 1. Diagram of hip arthroplasty Fig. 2. Rehabilitation after arthroplasty- long process

include a negative somatic state of the patient, the 
probability of postoperative and intraoperative 
consequences and the presence of severe 
concomitant diseases that increase the anesthetic 
risk, as well as the detection of infectious foci46,47.
 In some cases, options for phased surgical 
treatment with prior restoration of the functionality 
of other joints are considered. Due to this, the 
patient is able to stand and use crutches while 
walking 15,48.
 The most common complications that can 
develop as a result of endoprosthesis replacement 
include instability of prosthesis elements49,50. Also, 
the negative factors in joint replacement include 
bone regeneration disorders that occur due to the 
progression of secondary osteoporosis51,52.
 It was found that the occurrence of 
osteoporosis and the probability of instability of 
the endoprosthesis in rheumatic disease caused 
by the influence of the underlying disease, the 
complexity of functional disorders, the intensity 
of inflammation. Moreover, instability often 
occurs after taking drugs that violate the process 
of adaptation of bone tissues to heavy loads and 
inhibit local growth factors. For these reasons, 
the probability of endoprosthesis instability 
is significantly increased 53,54. In the event of 
instability, in which there is severe pain and a 
violation of the supporting capabilities of the 
limb, it is often necessary to carry out revision 
arthroplasty of the hip joint13,55.
 The following types of arthroplasty are 
currently performed39:
1) Partial prosthetics. Removal of the femoral head 
and neck. The articular bed is made with the help 
of materials of artificial origin. Applying a special 
pin, a prosthesis is attached to the femur.
2) Total joint replacement. It involves the 
replacement of the hip joint. The endoprosthesis 
can be made of different materials. Now there 

are more than 200 different designs. Selected 
prosthesis individually, be sure to take into account 
the age, weight and health of the patient (figure 1).
3) Replacement of joint surfaces. Minimal surgical 
intervention is carried out. Is articulate the bed, 
the head of the femur fits over the hood, ensuring 
normal movement of the joint.
Thus, the pathology of the hip joint is often expressed 
very strongly, which requires replacement. This 
type of surgery is not very simple. After such an 
operation, the patient needs a rational physical 
rehabilitation.

discussion

 Rehabilitation after hip replacement is 
an integral stage of postoperative treatment aimed 
at restoring muscle tone and leg functionality. 
Rehabilitation is to limit (the features of) exercise 
in the period after the operation and during 
execution of the therapeutic physical training56,57.
In rehabilitation after the endoprosthesis there are 
three periods: early, late and remote. For each of 
them a certain complex of gymnastics has been 
developed58. After hip replacement, an individual 
recovery plan consisting of different stages is 
developed for patients. This ensures the restoration 
of the patient’s adaptation to the prosthesis and 
the training of movements with it. Rehabilitation 
usually takes about two months. In older people, 
rehabilitation time can reach six months. Moving 
with crutchesis allowed in the first week after 
surgery59.
 The basic principles of the recovery period 
after hip replacement are: early onset; individual 
approach during rehabilitation; sequence; 
continuity; integrated approach30.
 The absence of rehabilitation after 
endoprosthesis threatens with the appearance of 
dislocation of the endoprosthesis head due to the 
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weakness of the ligaments, periprosthetic fracture, 
development of neuritis and other complications43.
 Rehabilitation after any type of joint 
surgery, including hip replacement for an 
endoprosthesis, is performed by a rehabilitation 
doctor and (or) a physical therapy doctor. He will 
make an individual program taking into account 
the physical condition of the patient, the degree of 
adaptation to physical activity, his age, the presence 
of concomitant diseases.
 Persistence, desire to get better, clearer 
implementation of the recommendations of 
doctors – the main criteria of a positive outcome 
of rehabilitation after surgery arthroplasty59.
 Late rehabilitation after hip replacement 
begins 8-10 weeks after surgery and lasts up to 3 
months. The duration of rehabilitation for each 
patient varies slightly depending on his age and 
other factors (figure 2)34,66.
 Rational motive mode during rehabilitation 
involves training the patient to physical activity 
in everyday life. Therapeutic physical culture is 
supplemented by physiotherapy (mud or paraffin 
applications, balneotherapy, laser therapy)and 
massage60,61.
 Adaptive motor mode in the long-term 
period is expanded at the expense of physical 
therapy on simulators. By this time, the ligaments 
and muscles have become stronger enough after 
surgery, so the intensity of the loads can be 
increased62.
 Hydro-rehabilitation is the improvement 
of a person with the help of water, in order to form 
a qualitatively new higher level of his motor and 
social activity. In the process of hydrorehabilitation 
use of the ability of water treatments that have on 
the human body a complex effect. The effects of 
water itself (chemical, temperature and physical 
effects) are important, which is supplemented by 
hydrotherapy63,64.
 Most often hydrotherapy includes: 
showers (Charcot, contrast, Vichy, Underwater 
shower-massage) and baths (hydromassage, 
pearl). Very popular therapeutic physical culture 
in the water – hydro-Kinesis therapy56. It provides 
maximum relaxation of all muscle groups, reduces 
the load on the body and facilitates exercise. These 
classes are suitable for people who find it difficult 
to perform classical exercises because of muscle 
weakness, severe pain. The main task of stimulating 

motor activity in water is the restoration of normal 
physical condition through active and passive 
movements. Staying in the water accelerates 
metabolism, increases thermogenesis, accelerates 
blood vessels, develops the respiratory system. In 
some cases (in case of serious injuries and diseases 
of the musculoskeletal system, paralysis), the 
facilitation of exercise is achieved by increasing 
the water temperature65.
 Physical activity in water has a restorative 
effect on the body, increases joint mobility, 
develops muscles and relieves pain. In addition, 
at low temperature Aqua gym hardens the 
body, and at high promotes muscle relaxation. 
Effective use ofhydrokinesotherapy in the form of 
therapeutic swimming66. Pool water (t-30-33°C) 
has a positive effect on blood circulation in the 
area of the operated joint. Movements performed 
in water, require less effort of the patient due to the 
apparent loss of weight of a body that facilitates the 
contraction of weakened muscles, greatly reduces 
stress and allows in the short term to achieve 
greater range of motion67. Resistance to water jet 
also has a healing effect. In addition, during classes 
in the pool, a certain psychotherapeutic effect is 
achieved. Light and painless movements in the 
water environment improve the health of patients 
and inspire them to believe in recovery68. After 
discharge from the hospital, the patient is supposed 
to keep a diary of physical activity. Physical activity 
should be regular. They should be combined with 
breathing exercises69.
 Thus, anatomical and functional recovery 
of the hip joint after endoprosthesis replacement 
should be based on regular physical activity. 
They are possible on simulators, air and water 
environment with the use of physiotherapy and 
massage.

conclusion

 The hip joint plays an important role in 
human movement. It has a perfect structure. Despite 
this, this joint is very vulnerable and can sometimes 
be severely affected. Injuries, degenerative 
processes in the cartilage and excessive exercise 
can create conditions for destructive changes in 
the structures of the hip joint. The appearance of 
degenerative-dystrophic changes in the structure of 
the joint forms the early need for endoprosthetics. 
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Subsequently, a complex rehabilitation process is 
required, which should be based on regular dosed 
physical exercises that do not allow the muscles 
to weaken, providing movement in it, they should 
be rationally combined with massage and hydro 
procedures. This effect is able to return the optimal 
motor ability of the limb after hip replacement and 
provide a person with a return to his normal life. 
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