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Abstract: Post and core buildups are important for damaged or endodontically 

stabilized teeth. Zirconia is a common material for these restorations due to its 
exceptional mechanical properties, biocompatibility, and aesthetic appeal. This 

study presents a case of a 47-year-old female patient, where the tooth was 

reconstructed and improved its appearance using zirconia bars and implants and 

was fabricated using Exocad software exactly as it was done in that process. 
Although zirconia offers impressive advantages, including durability and natural 

appearance, it presents challenges such as high cost and possible cracking risks. 

Studies establish how effective zirconia is at emphasizing the restoration of 

integrity while acknowledging its limitations.  
Keywords: Post and core dental buildups, zirconia, aesthetics, biocompatibility, 

mechanical strength. 
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INTRODUCTION 
In the field of dentistry, the restoration of 

damaged or endodontically treated teeth poses a 
significant clinical challenge [1]. Post and core buildups 

emerge as a pivotal technique in rebuilding and 

supporting teeth that have undergone extensive trauma 

or root canal therapy [2, 3]. These buildups restore the 
tooth's structural integrity and serve as a foundation for 

the final crown restoration, ultimately contributing to the 

patient's oral health, function, and aesthetic satisfaction 

[4,5]. As such, understanding the importance of post and 
core restorations in dental practice becomes paramount, 

highlighting the need for meticulous consideration in 

material selection to ensure optimal outcomes [6]. The 

success of post and core buildups depends on the proper 
material selection. The materials selected have to 

combine mechanical strength, biocompatibility, and 

aesthetic needs, be capable of meeting the functional 

requirements in the oral environment, ensure stability 
over longer periods, and stimulate patient satisfaction 

[7]. Zirconia In this case, it is one of the most popular 

materials used thanks to its phenomenal mechanical 

strength, biocompatibility, and aesthetic properties. 
Nevertheless, the process of decision-making requires 

profound knowledge of zirconia's advantages and 

disadvantages as well as clinical outcomes to deliver the 

best outcomes in dental practice [8].  
 

This article aims to showcase the effectiveness 

of zirconia as a material for post and core buildups, 

highlighting its mechanical properties, aesthetic appeal, 
and biocompatibility while discussing its limitations and 

giving alternative material possibilities. 

 

CASE PRESENTATION 
The patient, a 47-year-old female, presented 

with advanced caries that necessitated the extraction of 

tooth 25 and the depulpation of tooth 24. The patient is 

still in generally good health despite having suffered a 

severe crown loss. 
 

https://www.easpublisher.com/
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To prioritize the restoration of dental aesthetics 
and chewing function, the dentist chose to fabricate a 

post and core using zirconia materials. 

 

Zirconia was selected for its exceptional 
strength, biocompatibility, and aesthetic properties, 

making it an ideal choice to restore the tooth's structural 

integrity and enhance its natural appearance. 

The procedure started after scanning the 
maxillary and mandibular jaws. Exocad was opened to 

input patient and dentist details, ensuring easy access 

when needed (Fig. 1). Next, tooth 24, along with its 

antagonist, tooth 34, were selected for the procedure 
(Fig. 2). 

 

 
Figure 1:Exocad Case Management Dashboard 

 

 
Figure 2: Selection of Teeth and Antagonists 

 

Zirconia was selected as the future post and core 
material. Additional parameters could be selected as 

well, such as the block shade and cement gap (Fig. 3). 

Then the scan data were imported into the software, 
starting with the maxillary jaw moving to the 

mandibular. 
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Figure 3: Choosing the materials 

 
The next step was to adjust the digital data 

orientation to achieve optimal vision of the occlusal 

surfaces. (Fig. 4). Then, the marginal line was identified 

for a perfect fit (Fig. 5). 

 

 
Figure 4: Orientation adjustment 

 

 
Figure 5: Limit detection 

 

The insertion axis was selected to minimize undercuts (Fig. 6). Added to that, the cement space was adjusted to 

0.05 mm for optimal fit and retention (Fig. 7). 
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Figure 6: Settings of cement space 

 

 
Figure 7: Axis insertion 

 

Modeling began with pre-designed post-and-

core customized within the software (Fig. 8). The design 

was refined to meet specifications and aesthetics before 

transitioning to the fabrication software for production 
(Fig. 9).  

 

Zirconia was chosen as the material. Then, the 

disc dimensions and shade were introduced into the 

software (Fig. 10). A 1.2500 scale was adopted to 

compensate for zirconia shrinkage during the sintering 

process and ensure a precise level of dimensions. 

 
An inlay/onlay was selected as the restoration 

type because there was not a specific option for post and 

core dental restoration (Fig. 11). 
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Figure 8: Modeling of the post and core 

 

 
Figure 9: The final post and core 3D design 

 

 
Figure 10: Selection of the material 
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Figure 11: Selection of the restoration 

 

With the parameters set, the design of post and 
core restorations was placed into the virtual disc (Fig. 

12). Then, supporting pegs were attached to the design; 

they serve as guides, ensuring a secure anchorage within 
the disc and a smooth milling process (Fig. 13). 

 

 
Figure 12: Placing the design into the virtual disc 
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Figure 13: Adding the supporting pegs to the design 

 
The file was transmitted to the milling machine 

for the fabrication of the post and core. After miling, the 

zirconia restoration received a sintering process at a high 

temperature to strengthen the post and core buildup. 
 

Then the pegs were removed from the post-

pathways, and the surfaces of the buildup were finished 

and polished to improve aesthetics and ensure that it met 

excellent standards of fit to be able to leave all patients 
satisfied with their new restoration (Fig. 14). 

 

 
Figure 14: Zirconia post and core 

 

DISCUSSION 
The primary constituent of zirconia post and 

core systems is called ZrO2, which stands for zirconium 

dioxide in chemical terms [9]. These materials often 

incorporate stabilizers such as yttria (Y2O3) to enhance 

mechanical properties and ensure phase stability [10]. 
 

Due to its very outstanding mechanical 

properties and high biocompatibility, zirconia belongs to 

the leading materials for dental restorations, particularly 
post- and core-buildups. 

 

Several studies have reported that zirconia has 
excellent mechanical properties, with flexural strength of 

900 to 1,200 MPa, fracture toughness of 7–10 

MPa·m1/2, and very high resistance to bending. These 

properties are relevant for post and core buildups that 
involve large masticatory forces, especially in posterior 

teeth, where stability for the long term is needed. 

Additionally, the high resistance to wear of zirconia 

guarantees the survival of the restoration, so this material 
can be used in places with increased stress [11]. 

 

Aesthetically, research reveals that, as a post- 

and core-restorative material, zirconia fulfills all 
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aesthetic demands. It allows the material to blend 
particularly well with adjacent teeth, matching their 

natural translucency and shades of tooth [3, 4]. In fact, 

it's especially critical with an anterior post and core 

buildups where visibility is greater and the restoration 
should blend perfectly [12]. Zirconia posts and cores are 

made to enhance the aesthetic outcomes of the final 

restoration, providing a more natural appearance 

compared to metal-based alternatives [13]. 
 

Zirconia is additionally biocompatible, as 

evidenced by clinical research studies, adding another 

layer to its advantages. Zirconia is also a great choice to 
use when patients have metal allergies or sensitivities [6, 

14]. Added to that, zirconia materials are highly resistant 

to corrosion in the oral environment, ensuring the long-

term stability and performance of the restorations [15]. 
 

Some important constraints about zirconia post 

and core restorations have been shown in studies as 

follows, although with numerous benefits. The fracture 
toughness is one of the primary limitations; despite its 

high mechanical strength properties, zirconia could be 

exposed to fractures, especially in compact and 

unsupported regions, leading to a loss of longevity for 
restorations [16]. Additionally, zirconia compounds are 

generally more expensive than traditional options, 

making them less common for patients who cannot 

afford a very high-end treatment solution [17]. 
Moreover, the high elastic moduli of zirconia, compared 

to dentin, can contribute excessive force transmissions to 

the tooth structure and possibly cause damage during 

loading [16]. 
 

Furthermore, while this material is commonly 

used in this type of buildup, there are new options 

available for post- and core dental restorations, such as 
PEEK (polyetheretherketone) or fiber-reinforced 

composites [17]. 

 

CONCLUSION 
Zirconia post and core buildups are important to 

maintain the integrity and function of future crown 

restorations thanks to their high mechanical properties, 

biocompatibility, and aesthetic appeal. However, it also 

has disadvantages that should be considered depending 
on the clinical case to ensure the best possible results. 
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