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inflammation of the pulp is a particular problem in 

are treated endodontically that is root canal therapy. 

 

methods used in the process of reconstruction of the 

metal endodontic posts-and-cores that belong to the 

group of monosegmental fixed dentures and constitute 

a foundation for restoration. There are a lot of different 

-

high retention in the root canal and a small pressure 

found that the largest value of the equivalent stress 

occurred for zinc-phosphate cement. The value in this 

-

used for other elements of the dental post-and-core 

provide a valuable methodology for proper designing 

the mechanical properties and an optimal degree of 

metallic biomaterial strengthening.

restoration of teeth after endodontic 
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-

wykorzystanie go do dalszej odbudowy. Pozostawienie 

 

-

-

 

-

-

-

-

-

-

-

 

-

 

-

stomatologicznej [12].

firmy Essential Dental Systems o rozmiarze nr 2, wykonany 

-

The one of the problems in conservative dentistry is the 

destruction of tooth crowns with the simultaneous occur-

are treated endodontically. After the treatment the tooth be-

comes dead, does not have a pulp. However a healthy root 

is a natural implant that can be used for further restoration. 

Leaving cured and properly secured root’s canal may avoid 

or minimize alveolar bone loss. A post-and-core is a type 

of monosegmental dental restoration that is utilized when 

there is inadequate tooth structure remaining to support  

a traditional restoration. Posts-and-cores are usually made 

the same time should retain physiological transfer way of 

stresses exerted during mastication [2,3]. The endodontic 

posts consist of the crown part which is a substitute for 

damaged tissue of tooth and root part which is embedded 

in the tooth canal. Because of the fabrication method these 

restorations can be divided into individual cast and prefab-

ricated posts [4,5]. 

In the case of prefabricated posts the effectiveness of 

prosthetic rehabilitation equally depends on its geometric 

form and material, from which it was made, and on the 

type of used cement. There are many types of dental post-

and-cores and dental cements commercially available.  

The Flexi-Post was selected to realize research. This post 

has high retention in the root canal and small emphasis on 

the root wall. In order to facilitate the selection of optimal 

tooth system (for three variants of dental cements) was 

carried out. 

Little attention has been devoted in the literature on  

into account displacements, strains and stress state. To date, 

-

ent types of dental cements [6-11]. For this reason, the aim 

of the work was to determine effects of the type of cement 

strains and stresses have been designated in the analysis.

This kind of analysis is the basis to optimization both 

the characteristics of geometry of the implant and the 

mechanical properties of the biomaterial. This work is  

a part of research carried out by the authors concerning 

improvement of functional properties of endodontic posts 

used in dental prosthetics [12]. 

The geometrical model of a tooth was modeled, main-

canine model with fully reconstructed crown was analyzed. 

 

simulated. In the canal the post was inserted. To the coro-

nal part of post-and-core a composite material (rebuilding 

tooth stump) was applied. The next step was to simulate the 

crown imposed on the tooth stump. Around the periodontal 

tooth root with a thickness of about 0.2 mm was modelled. 

Geometrical models of analyzed system were created in 
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-

 

-

-

-

-

Dla tak opracowanych modeli geometrycznych wygene-

-

 

 

-

 

w kierunku osi X, Y i Z.

-

meshes were generated. Numerical models were prepared 

calculations it was necessary to evaluate and establish initial 

and boundary conditions which imitate phenomena in real 

system with appropriate accuracy. The following assump-

along post-and-core,

- the positioning of the support prevented the periodontium 

movement in the direction of X, Y and Z axis. 

The numerical calculation taken into account material 

data of model components available in a professional lit-

erature and manufacturers’ data (TABLE 1). 
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Young’s modulus [GPa] Poisson’s ratio

Post-and-core (Titanium alloy)
110 0.31

18.6 0.31

Korona (ceramika tlenku cyrkonu)

Crown (Zirconium oxide ceramics)
210 0.30

Cement szklanojonomerowy [Wariant I]

Glass ionomer cement [I Variant]
4 0.35

Cement kompozytowy Variolink (Ivoclar) [Wariant II]

Variolink composite cement (Ivoclar) [II Variant]
8.3 0.35

Cement fosforanowo-cynkowy [Wariant III]

Zinc-phosphate cement [III Variant]
22.4 0.35

Odbudowa kikuta (kompozyt Ti-Core Natural)
Reconstruction of the stump (Ti-Core Natural composite)

22.2 0.30

0.00069 0.45

0.0689 0.45

 

Post-and-core Root Periodontium

Korona

Crown
Cement

Gutaperka

Gutta-percha

Odbudowa kikuta

Reconstruction 

of the stump

Total displacement, mm
0.02 0.01 0.01 0.03 0.01 0.005 0.02

max 

0.05 0.2 6 0.01 0.1 0.02 0.02

max, MPa
65 34 5 25 5 0.03 5

XY, MPa
15 7 1 6 2 0.01 1

YZ, MPa
8 4 1 4 2 - 2

XZ, MPa
8 2 0.5 4 1 0.007 0.5

 
Post-and-core

 
Root Periodontium

Korona

Crown
Cement

Gutaperka

Gutta-percha

Odbudowa kikuta

Reconstruction 
of the stump

Total displacement, mm
0.02 0.01 0.01 0.03 0.01 0.005 0.02

max 

0.05 0.18 6 0.01 0.08 0.02 0.02

max, MPa
65 34 5 25 7 0.03 5

XY, MPa
12 7 1 6 3 0.01 1

YZ, MPa
6 4 1 4 2 0.009 2

XZ, MPa
6 2 0.5 4 1 0.01 0.5
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-

przedstawiono w TABELACH 2-4. Natomiast na RYS. 4-6 

 

-

-

-

max

max

-

 

max

-

The results of analysis of displacements, strains and 

stresses in each element of the post-and-core system are 

presented in TABLEs 2-4. In FIGs. 4-6 examples of the 

results of the displacements, strains and stresses (II vari-

ant) are shown. 

Analysis of the obtained results points on diverse distri-

bution of the displacements, strains and stresses in each 

elements of the system. On the basis of the analysis it can 

be noticed that the maximal displacements are localized 

in crown (in incisal tooth surface) regardless of the applied 

cement. The maximal value of displacement was equal to 

were minimal, what provides the adequate stability and stiff-

ness of the analyzed system. In all cases, maximal strain 

max

membrane (in crown and root part, near tongue). Strains in 

the periodontal membrane remain unchanged for all applied 

of the equivalent stress for all considered variants were 

localized in post-and-core, near tongue, and were equal 

max

values of equivalent stress for tested cements were also 

noticed. The highest values of the equivalent stresses were 

observed for zinc-phosphate cement. The value was equal 

max

with root. In addition, slight differences of the shear stresses 

for analyzed dental cement were observed.

Post-and-core
 

Root Periodontium

Korona

Crown
Cement

Gutaperka

Gutta-
percha

Odbudowa kikuta

Reconstruction

of the stump

Total displacement, mm
0.02 0.01 0.01 0.03 0.01 0.005 0.02

max

0.05 0.18 6 0.01 0.07 0.02 0.02

max, MPa
65 33 5 25 17 0.03 4

XY, MPa
9 7 1 6 4 0.001 1

YZ, MPa
5 4 1 4 2 0.004 2

XZ, MPa
4 2 0.5 4 1 0.007 0.5
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-
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-

 

korzeniowy 

-

ence of applied dental cement for functional properties of 

models that applied in the same way as in the presented 

studies thus the possibility of comparison results provided 

by various authors is limited. Type of applied cement, size 

of applied force and location of its application could be dif-

ferent [6-12,14-16]. The similar researches were presented 

levels in selected posts, depending on the applied dental 

with the force of 50 N at an angle 45° at the inicisal was 

selected for research purposes. Based on the results of 

research it was found that application of the composite 

comparison with phosphate cement [8]. On the other hand, 

research by Oguza Ersalana et al. [14] showed the need 

to use phosphate cement. On the basis of their results,  

it was stated that the best properties were for titanium post 

with the use of higher elasticity module cement. As may be 

noted, these results are very diverse, so that the problem 

remains unsolved. For that reason, the authors undertook 

to carry out numerical analysis to unambiguously determine 

the effect of the type of the cement for the work of the post-

 



20

przypadku zastosowania cementu fosforanowo-cynkowego, 

-

-

tu zastosowanego cementu dentystycznego, uzyskane  

p0,2

-

-

 

 

-

 

-

 

-

On the basis o the results, it was found that the maxi-

mal values of equivalent stresses were observed when 

zinc-phosphate cement was applied. That value was three 

times higher in comparison to glass ionomer cement and 

-

the equivalent stresses in post-and-core did not exceed the 

yield strength of the metallic biomaterial (Rp0,2  

regardless of the applied dental cement. This guarantees 

deformations of the post-and-core in the elastic range. 

Moreover, it was found that values of the equivalent stresses 

observed in the other components of analyzed system 

did not exceed their compressive strength. The results  

of the analysis shown that post-and-core is characterized 

by substantial retention in root and low pressure at the wall 

of the root, regardless of applied dental cement.

Further studies will cover numerical analysis of other 

forms of post-and-core, taking into account phenomena 

occurring stomatognathic system (e.g. bruxism). In ad-

actual dimension of the human mandible will be modeled.  

In the next step experimental research will be carried out. 

Such comprehensive study will be valuable source of knowl-

edge for dentists.
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