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ABSTRACT 

 
Aim of the study: The objective of this study is to analyze the techniques and methods of loading devitalized teeth 

used in mixed and hybrid prosthetic restorations. The study aims to identify the most effective prosthetic solutions 

for ensuring the stability and durability of restorations, considering the additional risks associated with using 

devitalized teeth as support.. Materials and methods: Synthesis of bibliographic information found in the 

evaluation of the specialized literature by the techniques and methods of loading devitalized teeth used in mixed and 

hybrid prostheses. Narrative synthesis based on relevant articles, selected from search engine results from PubMed, 

PubMed Central, Medscape, who, Google Scholar database. Priority publications have been selected over the last 

10 years. 

Results: The results of the study highlighted that the restoration of devitalized teeth with hybrid and mixed 

prostheses can be successfully achieved when appropriate reinforcement techniques, such as endodontic posts, are 

applied. Metal-ceramic crowns were identified as the preferred solution for restorations on devitalized teeth in 

posterior areas, while all-ceramic crowns were used in anterior regions where aesthetics are more important. A 

significant improvement in the durability and stability of prostheses was observed when precise loading techniques 

and reinforcement methods were applied to the remaining tooth structure. 

Conclusions: The study demonstrated that the restoration of devitalized teeth in mixed and hybrid prostheses is a 

viable and effective solution when appropriate materials and techniques are used. The application of endodontic 

posts for reinforcing the devitalized tooth and the careful selection of prosthetic materials (metal-ceramic or all-

ceramic) are crucial for achieving durable and aesthetic restorations. 
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INTRODUCTION 

 

Dental prosthetics is a fundamental field in 

dentistry, aimed at restoring both the 

functionality and aesthetics of the oral cavity. 

There are numerous prosthetic solutions 

available today, but the use of devitalized teeth 

as supports for prostheses remains a crucial 

method, especially in cases where teeth are 

affected by advanced caries or trauma. 

Devitalized teeth possess specific 

biological and mechanical characteristics that 

influence how they are restored, and modern 

techniques have significantly advanced to 

improve the durability and effectiveness of 

these restorations. 

 

A devitalized tooth undergoes structural 

changes once the dental pulp is removed, 

making it more prone to fracture. For instance, 

Bender et al. (2017) emphasize that 

devitalized teeth are much more susceptible

to fractures due to the loss of elasticity and the 

reduction in nutrient supply from the dental 

pulp. After devitalization, the tooth becomes 

more rigid and more prone to fissures under 

pressure. The process of loading devitalized 

teeth for mixed and hybrid prosthetic 

restorations is a critical aspect of modern 

dentistry, particularly when restoring teeth that 

have undergone endodontic treatment. 

 

As compared to vital teeth, the substantial 

amount of diminution of dental tissues, 
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dentinal desiccation, and obturation pressure 

increases the vulnerability of an 

endodontically treated teeth. Transient 

contacts between instruments and radicular 

dentin are created from the instrumentation of 

the root canals during cleaning and shaping 

that produces dentinal stresses like craze lines 

and microcracks. The usage of various kinds 

of intracanal irrigants and medicaments as an 

adjunct  to  chemo-mechanical  preparation 

remodels the structure of dentinal collagen 

which in turn precipitates fatigue crack 

propagation thereby increasing the 

susceptibility to vertical root fracture. 

 

MATHERIALS AND METHODS 

 

Search Strategy: To identify relevant studies 

for this meta-analysis, we conducted a 

systematic search in PubMed, PubMed 

Central, Medscape, who, Google Scholar 

database. Searches were limited to articles 

published from 2014 to 2025. Search terms 

included combinations of devitalized teeth, 

prosthetic restoration, mixed prosthetics, 

hybrid prosthetics, endodontic posts.

 
 

 

 
Fig. 1. The illustration demonstrates that the ferrule reduces the lever arm and 

the structure stress. (a) Tooth restored with a post without a ferrule. It is 

possible to notice that the lever arm is further away from the fulcrum; (b) 

Tooth containing a ferrule restored with a post. The fulcrum is located on the 

ferrule, reducing the distance to the lever arm (fretted line). 

 
Fig.2. illustration demonstrating some ferrule types. (a)no ferrule; (b) 

complete ferrule; 

(c) incomplete ferrule missing proximal axial wall; (d)incomplete ferrule missing 

proximal buccal wall. 
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RESULTS AND DISCUSSIONS 

 

Restoring devitalized teeth presents several 

challenges, primarily related to the tooth’s 

altered mechanical properties. One of the most 

significant concerns is the risk of fracture. 

Johnson et al. (2019) indicate that the lack of 

pulp in devitalized teeth increases their 

susceptibility to cracking, especially under 

heavy masticatory forces. Therefore, the 

restoration process must include measures to 

reinforce the tooth structure to ensure long- 

term durability. 

 

The second challenge involves the integrity of 

the root canal system. The process of 

endodontic treatment often weakens the 

tooth’s root, making it more susceptible to 

fracture or failure under load (Kurtzman et al., 

2020). According to Smith and Wright (2016), 

the use of endodontic posts, which are inserted 

into the root canal, is essential to enhance the 

mechanical strength of devitalized teeth. The 

posts provide additional support for crowns or 

other fixed prostheses, helping distribute 

occlusal forces evenly across the tooth 

structure. 

 

The loading of devitalized teeth for prosthetic 

restoration presents several challenges: 

-Increased Risk of Fracture: The reduced 

elasticity and increased rigidity of devitalized 

teeth make them more prone to fractures, 

especially under masticatory forces. 

 

-Microcracks:The instrumentation during root 

canal treatment, as well as the use of various 

intracanal irrigants and medicaments, can 

cause microcracks and craze lines in the 

dentin. These cracks increase the risk of 

vertical root fractures and compromise the 

integrity of the tooth. 

 

-Dentin Collagen Remodeling: The chemical 

changes induced by endodontic treatment alter 

the collagen fibers in the dentin, reducing the 

tooth's structural integrity. 

 

Mixed and hybrid prostheses are becoming 

more commonly used for restoring devitalized 

teeth, combining the advantages of fixed and 

removable prostheses According to Smith and 

Wright (2016), mixed and hybrid prosthetic 

restorations offer a number of advantages, 

including increased stability and more 

predictable outcomes, particularly in cases of 

partial tooth loss. The use of devitalized teeth 

as supports in these prostheses is common, as 

they can provide reliable anchors when 

appropriately reinforced. 

 

To ensure successful prosthetic restorations, 

devitalized teeth need to be reinforced. Several 

methods are employed to strengthen these 

teeth and make them suitable for supporting 

mixed and hybrid prosthetic restorations. 

Endodontic posts are a common solution for 

reinforcing devitalized teeth. Endo et al. 

(2018) explain that endodontic 

 

 

posts are inserted into the root canal of the 

devitalized tooth to provide additional support 

for crowns or bridges. The posts help to 

strengthen the weakened tooth structure and 

provide a stable base for the prosthetic 

restoration. Posts can be made of various 

materials, including metal, titanium, and fiber-

reinforced composites. The type of post 

chosen depends on factors such as the location 

of the tooth, the amount of remaining tooth 

structure, and aesthetic considerations. 

 

Metal Posts: Provide excellent strength but 

may not be aesthetically pleasing for visible 

teeth. Fiber Posts: Offer better aesthetic 

outcomes and are often used for anterior teeth 

due to their translucency, which mimics the 

natural tooth color. Furthermore, post 

systems can be customized to fit the exact 

dimensions of the root canal, ensuring a better 

fit and improved load distribution. This 

customization helps reduce the risk of post-

fracture or failure. 

 

Mixed and hybrid prosthetic restorations 

combine elements of fixed and removable 

prostheses. Devitalized teeth often serve as the 

support for fixed prostheses like crowns and 

bridges, while implant-supported restorations 

may be incorporated into the design for a 

hybrid approach. 

 

In mixed restorations, natural teeth and dental 

implants work together to support a single 

prosthetic unit. For example, in a partial 
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denture, devitalized teeth can act as abutments 

for a fixed bridge, while implants may be used 

to support other areas of the restoration. The 

advantage of mixed restorations is the ability 

to utilize existing teeth while providing 

additional support with implants. 

 

Hybrid prosthetics is an elegant and efficient 

alternative to removable prostheses, the 

influences of dento-stomato-facial esthetics in 

the context of the progress made in the last 

decades, in corroboration with the patients’ 

requirements, conferring another approach to 

this segment of gnatoprosthetic 

therapy. The evaluation of the clinico- 

biological indices represents a decisive 

starting point in the elaboration of a pertinent 

therapeutic plan, a valid aspect for the 

therapeutic variant of choice. 

 

Hybrid restorations combine both fixed and 

removable elements. A hybrid prosthesis 

might include a fixed framework supported by 

devitalized teeth, with a removable component 

that attaches to the framework. This approach 

is particularly useful for patients with partial 

edentulism, where some teeth are still present 

and functional. The use of hybrid prostheses, 

which integrate implants with natural teeth, 

has become a popular choice in modern 

restorative dentistry. In these cases, 

devitalized teeth can serve as reliable supports 

for fixed components, while implants provide 

additional stability and support. Santos et al. 

(2020) argue that the combination of implants 

and devitalized teeth in hybrid prostheses 

offers enhanced stability and better long-term 

outcomes compared to using natural teeth 

alone. 

The flexibility of hybrid prosthesis is also a 

significant advantage. As Franzen et al. (2015) 

highlight, these prostheses allow for 

adjustments over time, accommodating 

changes in the oral cavity due to bone 

resorption or other factors. This makes them 

an ideal choice for patients with partial tooth 

loss or those who require restorations in both 

the anterior and posterior regions. 

 

Proper loading protocols are essential to avoid 

damaging devitalized teeth and ensure the 

success of the prosthetic restoration. The 

following considerations should be taken into 

account: 

-Gradual Loading: For devitalized teeth, it is 

often recommended to gradually load the 

restoration. Initially, the prosthesis may be 

designed with reduced contact or force to 

avoid excessive stress on the weakened tooth. 

-Stress Distribution: The prosthetic design 

should aim to evenly distribute the occlusal 

forces to prevent concentrated forces on the 

devitalized tooth, reducing the risk of fracture. 

 

-Regular Follow-Up: Regular monitoring of 

the restoration is necessary to ensure that no 

complications arise, such as loosening of the 

prosthetic or damage to the supporting tooth. 

 

 
Table 1. Comparative Table: Vital Tooth vs. Devitalized Tooth 

Characteristic Vital 

Tooth 

Devitalized 

Tooth 

Elasticity Hight Low 

Fracture Risck Low Higher 

Self defense capability Present Absent 

Dyrability on 
prosthetics 

Higher Lower 
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CONCLUSIONS 

 

One of the primary conclusions drawn from 

the current literature is that the long-term 

success of mixed and hybrid prostheses largely 

depends on the reinforcement of devitalized 

teeth. Without proper reinforcement through 

methods such as endodontic posts, devitalized 

teeth are more susceptible to fracture and 

failure, which can compromise the entire 

prosthetic system. Studies consistently show 

that with the correct use of post-and-core 

systems, devitalized teeth can support 

prosthetic restorations effectively for extended 

periods. 

 

Hybrid prosthetic systems offer better 

adaptability to the changing dynamics of the 

patient’s oral cavity, as they can accommodate 

the shifting of teeth, bone resorption, and other 

factors (Franzen et 

al., 2015). This feature makes hybrid systems 

particularly useful in older patients or those 

with significant bone loss, as the prosthesis 

can be adjusted over time, improving the 

patient’s comfort and reducing the need for 

additional surgical interventions. 

 

Despite the promising advantages, challenges 

remain in the restoration of devitalized teeth. 

For instance, the risk of root fractures and 

complications in post placement continue to 

pose challenges in certain clinical scenarios. 

Additionally, some prosthetic restorations 

may require more frequent adjustments over 

time, depending on the material used and the 

location of the devitalized tooth in the oral 

cavity. 
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