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Abstract 
Discoloration of aesthetic restorative materials poses a significant challenge in 
dentistry, impacting both the longevity and visual appeal of dental restorations. This 
review examines the effects of various finishing systems on the surface roughness and 
staining susceptibility of different aesthetic restorative materials, including composite 
resins, ceramics, and glass ionomer cements. Discoloration can occur through intrinsic 
mechanisms, such as chemical degradation and the release of unreacted monomers, as 
well as extrinsic factors, including dietary habits and oral hygiene practices. The surface 
roughness of restorative materials plays a crucial role in their susceptibility to staining, 
with rougher surfaces tending to accumulate plaque and stain more readily than 
smoother surfaces. The review highlights the importance of finishing and polishing 
techniques in determining the surface characteristics of restorative materials. Various 
finishing systems, such as diamond burs, silicone polishing points, and polishing pastes, 
are evaluated for their effectiveness in reducing surface roughness and enhancing stain 
resistance. Research indicates that a combination of diamond burs followed by silicone 
polishing points yields smoother surfaces, thereby minimizing staining potential. 
Additionally, the use of polishing pastes can further improve surface smoothness and 
resistance to discoloration. The interaction between the finishing systems and the 
chemical composition of the restorative materials is also discussed, emphasizing the 
role of stain-resistant formulations in mitigating discoloration. The findings underscore 
the need for dental practitioners to select appropriate finishing techniques to optimize 
the aesthetic performance of restorations. Furthermore, patient education regarding 
oral hygiene and dietary choices is essential for maintaining the aesthetic integrity of 
restorative materials. In conclusion, understanding the mechanisms of discoloration and 
the impact of finishing systems on surface roughness and staining susceptibility is vital 
for enhancing the longevity and aesthetic outcomes of dental restorations. Future 
research should focus on developing innovative materials and techniques to further 
improve the aesthetic performance of restorative dentistry 
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Introduction 

The quest for aesthetic excellence in dentistry has led to the development of a wide array 

of restorative materials designed to mimic the natural appearance of teeth. These materials, 

which include composite resins, ceramics, and glass ionomer cements, are frequently used 

in various dental procedures, including fillings, crowns, and veneers. The increasing 

demand for aesthetic restorations has prompted dental practitioners to seek materials that 

not only provide functional benefits but also maintain their visual appeal over time. 

However, one of the significant challenges faced by dental practitioners is the discoloration 

of these materials over time, which can compromise their aesthetic appeal and, 

consequently, patient satisfaction. Discoloration can result from various factors, including 

the intrinsic properties of the materials, the oral environment, and the finishing and 

polishing techniques employed during the restoration process. 

Discoloration can be particularly problematic in anterior restorations, where aesthetics are 

paramount. Patients often seek dental treatments that not only restore function but also 

enhance their smile. Therefore, understanding the factors that contribute to discoloration is 

essential for improving the longevity and aesthetic performance of restorative materials. 

The surface roughness of restorative materials plays a crucial role in their staining 

susceptibility. Rougher surfaces tend to accumulate plaque and stain more readily than 

smoother surfaces. Therefore, the finishing and polishing systems used on these materials 

are critical in determining their long-term aesthetic performance. Various finishing 

systems, including diamond burs, silicone points, and polishing pastes, can influence the 

surface characteristics of restorative materials, affecting both their roughness and their 

ability to resist staining. 

This review article aims to explore the discoloration of different aesthetic restorative 

materials, focusing on the effects of various finishing systems on surface roughness and 

staining susceptibility. By examining the current literature, we will discuss the mechanisms 

of discoloration, the impact of surface roughness on staining, and the effectiveness of 

different finishing techniques in enhancing the aesthetic longevity of restorative materials. 

Additionally, we will consider the implications of these findings for clinical practice and 

future research directions in the field of restorative dentistry. 

Mechanisms of Discoloration 

Discoloration of aesthetic restorative materials can occur through intrinsic and extrinsic 

mechanisms. Intrinsic discoloration refers to changes in the material itself, often due to 

chemical reactions, degradation, or the incorporation of pigments during the curing 

process. For instance, the polymerization of composite resins can lead to the formation of 

free radicals, which may react with chromogenic substances in the oral environment, 

resulting in discoloration. Additionally, the degradation of the resin matrix over time can 

lead to the release of unreacted monomers, which can also contribute to color changes. The 

chemical composition of the restorative material, including the type and concentration of 

pigments, can also influence its susceptibility to intrinsic discoloration. 

Extrinsic discoloration, on the other hand, is primarily caused by external factors, such as 

dietary habits, oral hygiene practices, and the presence of chromogenic substances in food 

and beverages. Common staining agents include coffee, tea, red wine, and tobacco, which 

can adhere to the surface of restorative materials, leading to visible discoloration. The 

extent of extrinsic staining is influenced by the surface roughness of the material; rougher 
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surfaces tend to trap more stain-producing substances, making them more susceptible to 

discoloration. The oral environment, including factors such as pH, temperature, and the 

presence of saliva, can also play a significant role in the staining potential of materials. For 

example, acidic beverages can erode the surface of restorative materials, increasing their 

roughness and, consequently, their susceptibility to staining. 

The interaction between restorative materials and the oral environment is complex and 

multifaceted. Factors such as the presence of biofilm, the composition of saliva, and the 

frequency of exposure to staining agents can all influence the discoloration process. 

Understanding these mechanisms is essential for developing strategies to minimize 

discoloration and enhance the longevity of aesthetic restorations. Furthermore, the role of 

patient education in maintaining oral hygiene and dietary habits cannot be overlooked, as 

these factors significantly impact the aesthetic performance of restorative materials. 

Surface Roughness and Its Impact on Staining 

Surface roughness is a critical parameter that influences the aesthetic performance of 

restorative materials. It is defined as the texture of a surface, characterized by the presence 

of peaks and valleys. In dental materials, surface roughness can affect not only the aesthetic 

appearance but also the mechanical properties and the biological response of the material 

in the oral cavity. The relationship between surface roughness and staining susceptibility 

is particularly relevant for composite resins, which are commonly used in anterior 

restorations where aesthetics are paramount. 

Research has shown that increased surface roughness correlates with higher staining 

susceptibility. Rough surfaces provide more surface area for plaque accumulation and stain 

retention, leading to visible discoloration over time. The accumulation of biofilm on rough 

surfaces can create a microenvironment conducive to staining, as the biofilm can trap 

chromogenic substances and promote discoloration. Additionally, rough surfaces may be 

more challenging to clean, further exacerbating the staining issue. The relationship between 

surface roughness and staining susceptibility is particularly relevant for composite resins, 

which are commonly used in anterior restorations where aesthetics are paramount. 

Several studies have investigated the effects of different finishing and polishing techniques 

on the surface roughness of aesthetic restorative materials. For instance, the use of diamond 

burs for initial contouring followed by silicone polishing points has been shown to produce 

smoother surfaces compared to other finishing methods. The smoother the surface, the less 

likely it is to retain stains, thereby enhancing the aesthetic longevity of the restoration. 

Moreover, the choice of finishing system can also influence the wear resistance of the 

material. Some finishing techniques may create a smoother surface but at the expense of 

the material's integrity, leading to increased wear over time. This wear can further 

exacerbate staining susceptibility, creating a cycle of deterioration that compromises the 

restoration's aesthetic appearance. 

In addition to the mechanical properties of the finishing systems, the chemical composition 

of the restorative materials also plays a crucial role in their staining susceptibility. For 

instance, some composite resins are formulated with stain-resistant properties, which can 

mitigate the effects of extrinsic staining agents. The interaction between the finishing 

systems and the material's chemical composition can influence the overall aesthetic 

performance of the restoration. Furthermore, the surface treatment methods, such as the 

application of hydrophobic coatings, can also enhance the stain resistance of restorative 

materials by reducing the surface energy and preventing the adhesion of staining agents. 
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Finishing Systems and Their Effects on Surface Characteristics 

The finishing and polishing of aesthetic restorative materials are critical steps in the 

restorative process. These procedures not only enhance the aesthetic appearance of the 

restoration but also play a significant role in determining its long-term performance. 

Various finishing systems are available, each with its unique characteristics and effects on 

surface roughness. 

Diamond burs are commonly used for the initial contouring of restorative materials. They 

are effective in shaping and reducing the bulk of the material but can leave a relatively 

rough surface. Following the use of diamond burs, silicone polishing points are often 

employed to refine the surface. These points are designed to smooth out the roughness left 

by the burs, resulting in a more polished finish. Studies have demonstrated that the 

combination of diamond burs followed by silicone points yields a significant reduction in 

surface roughness compared to using diamond burs alone. This smoother surface is less 

prone to plaque accumulation and staining, thereby enhancing the aesthetic longevity of 

the restoration. 

Polishing pastes are another finishing option that can be utilized after the initial contouring. 

These pastes contain abrasive particles that help achieve a high-gloss finish on the surface 

of restorative materials. The use of polishing pastes can further reduce surface roughness 

and improve the material's resistance to staining. However, the effectiveness of polishing 

pastes can vary depending on the type of restorative material and the specific formulation 

of the paste used. Some pastes may contain fluoride or other agents that can provide 

additional benefits, such as enhancing the material's resistance to acid attack and promoting 

remineralization of adjacent tooth structures. 

In addition to the mechanical properties of the finishing systems, the chemical composition 

of the restorative materials also plays a crucial role in their staining susceptibility. For 

instance, some composite resins are formulated with stain-resistant properties, which can 

mitigate the effects of extrinsic staining agents. The interaction between the finishing 

systems and the material's chemical composition can influence the overall aesthetic 

performance of the restoration. Moreover, the use of advanced materials, such as 

nanocomposites, can further enhance the aesthetic outcomes by providing improved 

surface smoothness and reduced staining potential. 

Clinical Implications and Future Directions 

The findings from this review have significant implications for clinical practice in 

restorative dentistry. Dental practitioners should be aware of the importance of selecting 

appropriate finishing and polishing techniques to optimize the aesthetic performance of 

restorative materials. The choice of finishing system can have a profound impact on the 

surface roughness and staining susceptibility of the restoration, ultimately influencing 

patient satisfaction and treatment outcomes. 

Furthermore, patient education regarding oral hygiene practices and dietary habits is 

essential in maintaining the aesthetic integrity of restorative materials. Dental professionals 

should provide guidance on the types of foods and beverages that may contribute to 

staining and recommend effective oral hygiene practices to minimize plaque accumulation 

on restorations. Regular dental check-ups and professional cleanings can also help maintain 

the aesthetics of restorative materials over time. 
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Future research should continue to explore the relationship between finishing systems, 

surface roughness, and staining susceptibility, with a focus on developing innovative 

materials and techniques that can further improve the aesthetic outcomes of restorative 

dentistry. As the field evolves, the integration of advanced technologies and materials 

science will play a pivotal role in addressing the challenges associated with discoloration, 

ultimately leading to improved patient satisfaction and clinical outcomes. Additionally, 

studies investigating the long-term performance of various finishing systems in clinical 

settings will provide valuable insights into their effectiveness and guide best practices in 

restorative dentistry. 

Conclusion 

The discoloration of aesthetic restorative materials is a multifactorial issue that poses 

significant challenges in dental practice. The effects of various finishing systems on surface 

roughness and staining susceptibility are critical considerations for enhancing the aesthetic 

longevity of restorations. By understanding the mechanisms of discoloration and the 

impact of surface characteristics, dental practitioners can make informed decisions 

regarding the selection of finishing techniques and materials. In conclusion, the interplay 

between intrinsic and extrinsic factors contributing to discoloration highlights the need for 

a comprehensive approach to restorative dentistry. The choice of materials, finishing 

systems, and patient education all play vital roles in maintaining the aesthetic integrity of 

dental restorations. As research continues to advance, the development of new materials 

and techniques will further enhance the ability of dental professionals to provide high-

quality, aesthetically pleasing restorations that meet the expectations of patients. 

Ultimately, the goal is to achieve not only functional restorations but also to ensure that 

these restorations retain their beauty and contribute positively to the overall oral health and 

satisfaction of patients. 
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