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ABSTRACT: 
Background: To study and evaluate different post and core materials on stress distribution in radicular dentin. Materials & 

methods: A total of 4 models were enrolled. The models were divided into groups as Ni-Cr post-and-core restored with 
metal-ceramic restorations (MCRs). Data was collected and stress distribution was measured. The models were analyzed 
with regard to the stress distribution in dentin. Results were analysed using SPSS software. Results: A total of 4 central 
incisor models were analysed. Stress was examined. The VMS shows the location of the maximum stress without 
determining its nature. In all the models, stress concentration was detected at two areas of the root: the junction of the middle 
and cervical thirds of the root and at the gingival border. Conclusion: Cast posts induce lower stresses in dentin. ACRs 

caused the maximum stresses in dentin. 
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INTRODUCTION 
An endodontically treated tooth is significantly 

weaker than a vital tooth and presents challenges in 

restoring it to form and function. Often, because of the 

minimal remaining tooth structure, posts are inserted 

to aid in the retention of the core. There are a number 

of options available in terms of materials for both the 

post and core, posts can be prefabricated or custom-

made. The characteristics of the post include material 

elastic modulus, diameter, and height, which 

contribute greatly to the resistance to fracture of the 

restored tooth. 1 The selection of specific materials 

and techniques for the restoration of endodontically 
treated teeth is influenced by the changes that 

accompany root canal therapy, which include the 

amount of remaining tooth structure, physical changes 

in tooth structure, the anatomic position of the tooth, 

the occlusal forces on the tooth, the restorative 

requirements of the tooth, and the aesthetic 

requirements of the tooth. 2 

Restoration of endodontically treated teeth is 
challenging. Since the time Pierre Fauchard used gold, 

silver, or wooden dowels to retain crowns, various 

types of post-and-core systems have been introduced 

to dentistry. 3 Endodontic posts may be cast with the 

core, such as gold and nickel-chromium (Ni-Cr) posts, 

or they may be prefabricated, such as titanium and 

stainless steel posts. Recently, non-metallic posts such 

as fiber-reinforced composite (FRC) and ceramic 

posts have been introduced as theoretically acceptable 

alternative materials. 4,5 One of the functions of post-

and-core systems is to improve the tooth’s resistance 

by dispersing the functional forces along the root 
length. The material of a dental post is one of the 

factors affecting the stress distribution in dentin.6,7 

Another important factor is the reduced root fracture 

susceptibility when using these posts, since fracture of 

the post or cementation interface may occur prior to 

root fracture, allowing of restoration of the tooth. 8 

However, despite all these benefits of glass fiber posts 
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(GFP), their selection and indication are still not fully 

understood. 9 Little information exists regarding the 

selection of glass fiber post diameter for use in flared 

root canals. 10 For example, it is unclear whether a 

large- or small-diameter post should be used with 
large diameter canals. 10,11 Hence, this study was 

conducted to compare and evaluate different post and 

core materials on stress distribution in radicular 

dentin. 

 

MATERIALS & METHODS 
A total of 4 models were enrolled. The models were 

divided into groups as Ni-Cr post-and-core restored 

with metal-ceramic restorations (MCRs). The second 

group is glass fiber post with composite cores restored 

with MCRs. The third group included zirconia post-

and-core restored with all-ceramic restorations 
(ACRs), and zirconia post with composite cores and 

ACRs. Data was collected and stress distribution was 

measured. The models were analyzed with regard to 

the stress distribution in dentin. Results were analysed 

using SPSS software.  

 

RESULTS 

A total of 4 central incisor models were analysed. 

Stress was examined. The VMS shows the location of 

the maximum stress without determining its nature. In 

all the models, stress concentration was detected at 

two areas of the root: the junction of the middle and 

cervical thirds of the root and at the gingival border. 

The Ni-Cr post core has the minimal stress around 18 

between the middle and cervical one-third of root. The 

VMS in models is higher in zirconia post and 

composite core with ACR was 23.9 at the gingival 

border. 

 

Table: maximum von mises stress (VMS) in models 

Models Max VMS (MPa) 

Post Core Crown At the gingival border Between the middle and 

cervical one-third of root 

Ni-Cr Ni-Cr MCR 17.8 18 

Glass fibre Composite MCR 22 19.3 

Zirconia Zirconia ACR 23.2 19.4 

Zirconia Composite ACR 23.9 19.2 

Ni-Cr: nickel chromium, MCR- metal ceramic restoration, ACR- all ceramic restoration 

 

DISCUSSION 

The survival of endodontically treated and restored 

teeth depends on the amount of remaining coronal 

structure, restorative procedures, and material 

selection.12 In particular, the preservation of at least 

one residual coronal wall or a circumferential 2-mm 
ferrule effect may contribute to overall tooth 

mechanical resistance.13 Posts can be classified based 

on the elastic modulus, with metallic posts 

(prefabricated or cast metal posts), ceramic posts, and 

carbon fiber posts presenting high values and glass 

fiber posts presenting low elastic modulus.14 The time 

needed for preparation, application, and esthetic 

performance have become important issues in daily 

practice, however, the strength and reliability of the 

system used are even more important.15 During post 

and core treatment to restore a compromised 
endodontically treated tooth, the space is filled with a 

material that has a definite stiffness, unlike the pulp 

tissue and this creates an unnatural stress distribution 

within the tooth. Posts that are stiff materials, unlike 

pulp tissue, create unnatural stresses on restored teeth. 
16Hence, this study was conducted to compare and 

evaluate different post and core materials on stress 

distribution in radicular dentin. 

In the present study, a total of 4 central incisor models 

were analysed. Stress was examined. The VMS shows 

the location of the maximum stress without 

determining its nature. In all the models, stress 
concentration was detected at two areas of the root: 

the junction of the middle and cervical thirds of the 

root and at the gingival border. A study by Nokar S et 

al, studied twelve 3D models of a maxillary central 

incisor were simulated in the ANSYS 5.4 software 

program. The models were divided into three groups. 

Each specimen was subjected to a compressive load at 

a 45-degree angle relative to its longitudinal axis at a 
constant intensity of 100 N. The first group showed 

the lowest stress levels in the cervical region, while 

the stress levels detected in the second group were 

higher than those in the first group and lower than 

those found in the third group. Fiber-reinforced posts 

induced a higher stress concentration between the 

middle and cervical thirds of the root compared to 

other posts. 17 

In the present study, the Ni-Cr post core has the 

minimal stress around 18 between the middle and 

cervical one-third of root. The VMS in models is 
higher in zirconia post and composite core with ACR 

was 23.9 at the gingival border. Another study by 

Lazari PC et al, studied six models which were built 

using micro-CT imaging data and SolidWorks 2007 

software, varying the root canal (C) and the glass fiber 

post (P) diameters. Maximum principal stress (σmax) 

values were evaluated for the root dentin, cement 

layer, and glass fiber post. The most evident stress 

was observed in the glass fiber post at C3P1 (323 

MPa), and the maximum stress in the cement layer 

occurred at C1P1 (43.2 MPa). The stress on the root 

dentin was almost constant in all models with a peak 
in tension at C2P1 (64.5 MPa). 18 
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CONCLUSION 

Cast posts induce lower stresses in dentin. ACRs 

caused the maximum stresses in dentin. 
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