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Introduction. Osteoarthrosis nowa-
days could be considered the most wide-
spread for of articular pathology. Annually in 
Ukraine over 34 500 patients are registered 
due to the initial diseases of joints. At that 
according to V.N. Kovalenko, O.P. Bort-
kevych (2003) distribution of arthritis equals 
to 2200.6 per 100 thousand of population [1].  

In connection with the general ageing 
of population, and Ukrainian population as 
well, the matter of diagnostics, prevention, 
and treatment of coxarthrosis becomes espe-
cially topical for modern traumatology and 
orthopedics. Indeed, ageing is connected with 
the reasonable increase in the frequency of 
this disease. Dispersion of coxarthrosis 
among the residents of the USA over 30 years 
old makes 3%, and in Western countries x-
ray signs of this diseases are observed in the 
majority of persons over 65 years old and 
approximately in 80% of persons over 75 
years old [3, 4, 8]. 
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 Among the matters not resolved 
regards the coxarthrosis, the matter of the 
mechanisms of the development and 
progression of this disease still remains. At 
that, damage of acetabular labrum and joint 
cartilage could be considered the most 
frequent and the most important reason for 
development of posttraumatic and idiopathic 
coxarthrosis, leading to distortion of a joint’s 
congruency.   

 Nowadays researches, devoted to the 
prevalence of damage of acetabular labrum 
and hip joint are not single ones. Frequency 
of damage thereof according to I. Mc.Carthy 
et al. (2003), based on the study of cadaver 
material, makes up to 93%. Simultaneously, 
there is an assumption that dilacerations of 
acetabular labrum are the most frequent 
pathologies, observed while arthroscopy due 
to coxarthrosis [5, 6, 7, 9]. According to the 
by us received results of histologic studies of 
the particles of acetabular labrum, extracted 
during partial arthroscopic resection of the 
mentioned in 105 patients with coxarthrosis 
at the 1st-2nd stages and/or femoroacetabular 
impingement, it has been defined that in 
94.3% of cases there are morphologic 
changes estimating damages of acetabular 
labrum of traumatic origin, and only in 5.7% 
of the entire cases idiopathic coxarthrosis is 
observed, characteristic of initial dystrophic-
necrotic changes and destruction of articular 
cartilage [2]. These data allow coming to very 
important conclusions. Inasmuch it is 
considered that acetabular labrum is a 
stabilizing structure, dilacerations thereof 
could promote the development of 
coxarthrosis. If one considers the possibility 
of simultaneous damage of articular cartilage, 
the risk of the development of the disease 
with further loss of function becomes 
extremely real [10]. 

Understanding  of  the  role  of  aceta- 
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Equations of equilibrium in rectangle 
Descartes’s coordinate system appear as fol-
lows: 
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Dependences between deformations 
and  movements appear as follows: 
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  u , v, w –   -
   x, y, z . 

    
      

  ’  -
   :  

–   xx, yy, 
zz, xy, yz, zx; 

–   xx, yy, 
zz, xy, yz, zx; 

–   u , v, w. 

where  u , v, w – parts of the vector of move-
ments in the respective directions x, y, z. 

The task of defining the tension in the 
entire points of the joint’s surface requires 
defining the following fifteen functions at the 
prescribed loading:  

– components of loadings xx, yy, zz, 
xy, yz, zx; 

– components of deformations xx, yy, 
zz, xy, yz, zx; 

– components of movements u , v, w. 
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Above functions in each point of a 
body satisfy the following fifteen equations: 3 
equations of equilibrium (2); 6 interrelations 
between tensions and deformations (1); 6 
interrelations between deformations and 
movements (3). 

To solve the task, it is required to 
solve the system of equations 3.1-3.3, consid-
ering the limiting conditions. To solve this 
task, we used the specialized software com-
plex ANSYS, based on finite-element analy-
sis. Computer simulation was performed ac-
cording to the following procedure: creation 
of 3-D analogues of a hip joint; prescribed 
certain physic-mechanical features; men-
tioned extent of freedom and location of 
joint’s bones in the space; generated  finite-
element analogue of a system; simulated 
loading, affecting a joint while functioning 
and period of affect thereof etc.; performed 
the calculation of resulting values (defor-
mation, tension etc.) with further presentation 
of the received data in form of graphs, tables, 
stress fields etc. 
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Pic.2. Elementary volume of joint’s surface, used to record the equations of equilibrium. 
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MATHEMATICAL REASONING ON THE RISK OF THE ACETUBULAR 
LABRUM DAMAGE IN DEVELOPMENT AND PROGRESSMING OF THE 

POSTTRUMATIC AND IDIOPATHIC COXARTHROSIS 
Lutsyshyn V.G., Kalashnikov A.V., Maiko O.V., Maiko V.M., Savulyak V.I. 

In order to study and substantiate the role of acetabular labrum damage in the devel-
opment of coxarthrosis, a mathematical modeling of the interaction of the basic elements of 
the hip joint in norm and at the break of the acetabular labrum was performed. To solve this 
problem, a specialized software package ANSYS was used, which is based on a finite-element 
analysis. Computer  simulation included  the  construction of a 3-D analog hip joint; introduc- 
tion of certain physical and mechanical properties of materials, degrees of freedom and loca-
tion of joint bones in space, the creation of a finite-element analogue of the system, the im-
plementation of loads acting on the joint during operation, and the time of their operation, 
etc., calculation of the resulting quantities (deformation, stress, etc.). It is proved that in the 
case of violation of the integrity of the acetabular labrum a part of the synovial fluid flows, 
and the articular surfaces of the bones begin to converge to the moment of contact. 

    2017    3-4 (9-10) 84 



__________________________________________________________________________________________ 
 
The tension in the hip joint with the damaged acetabular labrum becomes 8.8-11 times 

larger in comparison with the stresses in the healthy joint. This causes the formation of signif-
icant frictional forces, wear and gradual degradation of the articular cartilage, which in turn 
leads to the development and progression of osteoarthrosis of the hip joint. 

Key words: coxarthrosis, hip joint, acetabular labrum, mathematical modeling. 
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Relevance. Fractures of the radial 
bone distal metaepiphisis (RBDM) are the 
most common fractures of the extremities and 
range from 15 to 40% of cases, according to 
different authors (Motovilov D.L., 2009, On-
oprienko G.A. et al., 2006, Ismail, A.A. et al., 
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