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to the nosology and localization of the purulent-inflamma-
tory processes (see TABLE 1). Average means of the
microcrystallization data of the oral fluid in groups of pa-
tients according to the nosology and localization of the pu-
rulent-inflammatory processes and received while exami-
nation made by ourselves are classified in the TABLE 2.
Authentic difference from the control data 2,12±0,13 which
made p<0,01 for the patients of the I-st group and p<0,001
for the patients of the II-nd group was found during exami-
nation in modification [5] of the data for both patients groups.
When we used our own modification, difference with data
of control made p<0,001 for patients of the I-st and II-nd
groups. Authentic   difference   was   not   found   in   both
variants  of  examination  when  we   have compared
microcristallization   data   of   the   oral fluid of the exam-
ined groups of patients. But clear tendency (t=1,83) was
evident to the lowest degree crystals organization of the
oral fluid for the patients of the II-nd group. Comparative
appreciation of the microcrystallization data of the I-st and
II-nd groups patients during different modifications of the
examination showed the tendency to the authentic differ-
ence of the received data according to the results of the I-st
group and significant difference p<0,05 according to the
received data of the II-nd group.

Conclusion

According to the mentioned above information we see
more of authenticity and objectivity of our modification for
microcrystallization examination of the oral fluid for patients
with purulent inflammatory processes in cranio-maxillofa-
cial area. It is to be used widely in practice medicine and
research work.
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Introduction

As yet used total replacements of a hip joint take some
negative events that influence endurance of  total replace-
ment. The aim our effort is evolution of a new design of  an
acetabular component of a total replacement of a hip joint
that  those negative events  will minimize or eliminate in a
better case. New shape of cup is symmetrical towards the
hip joint stress. This cup was designed based on a math-
ematical models of a distribution of contact stress. We used
finite element method for a verification of a new design of a
hip cup. We compute with the finite element method distri-
bution of the contact stress on the acetabular surface. We
evaluate computed models based on results of the contact
stress distribution on the acetabular surface and we have
effort to achieve the most homogenous contact stress dis-
tribution and reduction of maximal value contact stress.

Materials and methods

We used mathematical models of a contact stress distri-
bution [1,2,3,4] for a determination of a contact stress dis-
tribution with an indirect measuring. Three basic mathemati-
cal models of the contact stress distribution was derived. It
was a mathematical model with uniform a contact stress
distribution, a model with linear descent of a contact pres-
sure in a plane perpendicular to a resultant hip joint force
and a model with a cosinus distribution of a contact stress
[5]. From these three basic models, the model with the
cosinus contact stress distribution on the acetabular sur-
face (FIG.1) was chose as suitable.
 We compared the results of the contact stress distribution

TABLE 2. Average means of the
microcristallization data of the oral fluid in groups
of patients according to the nosology and
localization of the purulent-inflammatory
processes of the cranio-maxillofacial area.

Patients 

groups 

Average means  

of the 
microcristallization  

data  

of the oral fluid 

Frequency  

 

from 1 to 1,44 4,6% 

from 1,45 to 2,44 31,8% 

I-st group  
(ptherygoideus  
mabdibularis) 

from 2,45 to 3 63,6% 

from 1 to 1,44 4,8% 

from 1,45 to 2,44 33,3% 

II-nd group  
(mylohyoideus  
area abscess) 

from 2,45 to 3 64,9% 

 

TABLE 1. Microcristallization types of the oral fluid
classified in the patients groups according to the
nosology and localization of the purulent-
inflammatory processes.

Patients groups 
Type of oral fluide 

 microcrystallization 

 

Frequency  
 

I  type 9,1% 

II type 27,3% 

I-st group  
(ptherygoideus  

mabdibularis) 
III type 63,6% 

I  type 4,8% 

II type 23,8% 

II-nd group  
(mylohyoideus  

area abscess) 
III type 71,4% 
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created based on known dimension. The hollow was situ-
ated near the non-weigh bearing area of the hip joint and
consistent with the mentioned condition that it was situated
symmetrical towards the hip joint stress. A dimension of the
hollow was optimized with calculations of few models.

Results

 Finite element model of the cup with the hollow was
computed as a contact job between an acetabular compo-
nent of a hip joint and a femoral head. A resultant contact
stress distribution is shown in FIG.2.
 The contact stress distribution of the cup with the hollow is
more uniform then the contact stress distribution of the ba-
sic hip cup. It is evidently from the comparison of the results
of the contact stress distribution in the FIG.2 and the FIG.3.

Discussion and conclusion

We compared the mathematical model with cosinus con-
tact stress distribution on the acetabular surface with the
numerical model from the finite element analysis and indi-
cated that it is possible to use the finite element method for
the modeling the non-weigh bearing part of the total replace-
ment of the hip joint.
We chose the most suitable design of the hip cup. It is the
cup with hollow. We created the finite element model of the
cup with the hollow and we computed contact stress distri-
bution for different dimensions of the hollow. The results
from these models was compared with the model of the
basic cup and we determined if the contact stress distribu-
tion is more uniform.
We achieved more uniform contact stress distribution form
design of the non-weigh bearing area of the hip joint.
A maximal value of the contact stress at the model cup with
the hollow is greater. That was evoked with an extreme of
the contact stress in a margin of this hollow. The extreme
should be eliminated by a margin fillet.
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acquired from this mathematical model with the results of
the numerical model from the finite element analysis of the
contact stress distribution (FIG.3). From the comparison,
we found out that both of them are very similar. We indicate
on the basis of the comparison results, that it is possible to
use the finite element method for the modeling of the non-
weigh bearing part of the total replacement of the hip joint
 The point of this technical solution of the new hip cup is to
design such a shape of the joint surface that will be sym-
metrical towards the hip joint stress [6]. This shape is de-
signed as the basic mathematical models of the distribution
of the contact stress. Three basic forms of this shape was
designed: a cup with a hollow, a tapered cup and a cup with
a medial asymmetrical joint surface. The cup with the hol-
low was chose as the most suitable.
The finite element model of the cup with the hollow was

FIG.3.  FEM model of the classic cup.

FIG.1. Mathematical model with cosinus
distribution.

FIG.2. FEM model of the cup with hollow.
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