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INTRODUCTION 

Evidence indicates that successful restoration or dental 

prosthetic approaches should adequately fulfill the 

masticatory, esthetic, and phonetic issues.1 The main 

factor that can determine the harmonization and depth of 

color restorations for the adjacent other restorations or 

other teeth is the translucency of the recent restorations.2-4 

Accordingly, it has been demonstrated that many factors 

should be considered when choosing a suitable esthetic 

restorative material, including the strength, translucency, 

and color of the used material.5 In this context, previous 

studies have focused their outcomes on the translucency 

and colors of the different restoration materials to validate 
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their effectiveness and clinical applications regarding 

their esthetic compatibility. Many factors can affect the 

translucency and color of the restoration material, 

including translucency parameter, lighting conditions, 

opacity, gloss, light scattering, and overall perception by 

the naked eye.1 Previous investigations have indicated 

that translucency is the main factor that can significantly 

contribute to the esthetic characteristics of the different 

dental restoration materials.6-8 It has been used to describe 

the efficacy of different materials and has been reported 

to significantly impact the color bending effect, masking 

ability, and light-curing degrees intended for the different 

restoration materials.9  

Contrast ratio (CR) and translucency parameter are two 

different variables that have been commonly used in the 

literature to assess translucency of the different 

restoration materials.9,10 Many studies have evaluated the 

translucency of the different restorative materials. In the 

present literature review, we aim to provide evidence 

regarding the translucency of human teeth and its relation 

to esthetic restorative materials. 

METHODS 

This literature review was based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 3rd September 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms. This was followed by the manual 

search for papers in Google Scholar while the reference 

lists of the initially included papers. Papers discussing the 

topic were screened for relevant information, with no 

limitation placed on date, language, age of participants, or 

publication type. 

DISCUSSION 

To adequately evaluate novel restorative materials, the 

translucency of the human teeth should be used as a 

reference to these materials for an adequate clinical 

evaluation before they have been validated for application 

in clinical settings. Studies in the literature have indicated 

many factors to assess the translucency of the human 

teeth, upon which the clinical evaluation of these 

materials can be adequately established.11 Some of these 

factors include if the translucency parameters are similar 

to the human enamels with no significant impaction of the 

esthetic values and if these differences between the 

different restoration materials can be noticed with the 

naked eye, indicating the significant differences of these 

materials.  

Furthermore, studies have analyzed the translucency 

differences based on the different anatomical locations of 

the maxillary human central incisors regarding the 

translucency of intact teeth. It has been demonstrated that 

a rate of 0.13 to 0.65% has been estimated for 

transmission and has been reported to significantly reduce 

between the incisal and cervical regions.12 A 

spectroradiometer has been reported to be the 

measurement tool of translucency of the central incisors 

of the human maxilla.13,14 The translucency parameter 

was also defined as the presence of color differences 

behind the intraoral tooth on black and white cloths. 

Accordingly, evidence indicates that the estimated 

translucency was significantly reduced from the incisal to 

the cervical regions as the estimated translucency 

parameter was found to be 15 at the incisal area, which 

was also observed to decrease to only five at the cervical 

area. However, it should be noted that evaluation of 

translucency in an esthetic restorative basis requires the 

application of layering techniques, and these 

aforementioned findings were based on an assessment of 

values related to the whole teeth.  

Regarding the assessment of single dentin and enamels, 

evidence shows that increasing the wavelength of the 

incidence of light was significantly associated with an 

increase in the human enamel-related light transmission 

characteristics.15,16 Besides, it has been demonstrated that 

the translucency parameter and the CR were also used for 

the assessment of the translucency of both bovine and 

human dentin and enamels.17 The authors of this 

investigation also reported that two different aperture 

sizes for their spectrophotometers, including TP3 (3 mm 

round), and TP38 (3×8 mm rectangular) apertures. The 

authors reported that the estimated mean values of TP3 for 

the included 1 mm thick bovine dentin, bovine enamel, 

human dentin, and human enamel were found to be 15.2, 

14.7, 16.4, and 18.7, respectively. The results of this 

investigation also showed that the estimated correlation 

coefficient was 0.87-0.91 as they noticed a significant 

correlation between the increase in the visible-range 

wavelength and the translucency of the included dentin 

and enamels in this study.17 When interpreting this 

translucency of human teeth, researchers and clinicians 

should also care for the optical anisotropy of the assessed 

teeth.  

Translucency consistency has been previously reported 

and indicates the consistent translucency parameters of 

the different shapes of objects under different lighting 

conditions to a certain extent. On the other hand, it has 

been demonstrated that changing the direction of lighting 

was associated with a significant impact on the 

translucency consistency of the human teeth as in some 

cases, failure was noticed.18,19  

A previous investigation compared the parallel and 

perpendicular directions of the transmitted light 

intensities concerning the proximal surface of the tooth to 

investigate the light fluxes-related directional 

dependence.20 The authors have estimated mean values of 

2.88, and 0.86 for the parallel and perpendicular 

transmitted intensities of light for dentin and enamel, 

respectively. It has been furtherly demonstrated by other 

investigations that to adequately evaluate translucency, a 

translucency parameter value of 15-19 might be 
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considered the reference range for evaluating 1 mm thick 

human enamels.13,17 

It should also be noted that translucency of the human 

teeth is hugely variable based on the used restorative 

esthetic material. In the current section, we will discuss 

some of the aspects of these variations regarding the 

commonest materials based on evidence from the 

included studies. Regarding the translucency of resin 

composites, different investigations have evaluated their 

effectiveness based on the shade, type, and brand of the 

restorative resin composite. Evidence indicates that 

translucency is significantly different between the 

different types of resin composites, including flowable 

and universal, and indirect and direct resin composites. A 

previous investigation compared the translucency of a 

direct resin composite material (Estelite Sigma, ES, 

Tokuyama, Tokyo, Japan) with an indirect one 

(BelleGlass NG, BG, Kerr, Orange, CA, USA), and the 

results were validated according to 1 mm thick models.21  

In this context, the authors reported that after curing, the 

estimated mean values for the translucency parameter 

ranged between 21.5 and 10 to the BG-enamel shade and 

the BG-opaceous dentin shade. Therefore, it has been 

concluded that the indirect resin materials were associated 

with a wider range for the mean values of translucency 

parameter as compared to the direct materials in this 

study. It has also been concluded that the differences 

were perceivable when the authors found that the mean 

value for the translucency parameter to be >2 for the 

shade and material group combinations. Another 

investigation also compared the universal and flowable 

dental resin composites that are composed of the same 

brand materials using a 2 mm thick model.22  

The authors reported that the mean translucency 

parameters were higher with the flowable resin 

composites which attributed to a significant color 

difference between the different materials that were used 

in this investigation. Other investigations have also 

evaluated the translucency parameter of the flowable 

bulk-filling resin composites.23-27 The authors of these 

investigations reported that the thickness of the specimen 

significantly impacted the mean translucency parameters.  

For instance, it has been demonstrated that translucency 

was noticed for 2-3 mm thick specimens of the 

universal/flowable composite and 5-6 mm thick 

specimens of the bulk-filling composites. Accordingly, it 

has been concluded that conventional composites were 

associated with a more masking ability than the bulk-

filling ones. Framework materials of the dental resin 

composites can also influence translucency. In this 

context, it has been demonstrated that the color of the 

prosthesis was significantly impacted by the thickness of 

the used material, although it has been reported that it 

might have similar efficacies compared to the 

conventional ones, however, this efficacy has been 

reported to be within a certain range. 

Previous investigations have also assessed the 

translucency of glass ionomer-based materials.28-31 A 

previous investigation compared the opacity of resin 

composites with glass ionomer-based materials.32 It 

should be noted that different glass ionomer-based 

materials were introduced to the clinical settings with 

more enhanced translucency effects than the initially 

reported materials.33 However, evidence indicates that 

despite these marvelous updates, a significant reduction 

in the opacity of these materials is still needed to be 

comparable with the resin composites.34  

Whether the modality was cured using acid-based 

reactions or with light-curing has been reported to 

significantly impact the translucency of resin-modified 

glass-ionomers. There has been a significant difference 

between the non-radiation exposed materials and others 

that were light-cured in terms of translucency. 

Furthermore, it has been reported that the powder shade 

and content of 2-hydroxyethyl methacrylate can 

significantly impact the translucency parameter.35,36 The 

differences in translucency by brand and shade of the 

used materials were also reported among many 

investigations in the literature. A previous investigation 

compared the values of light transmittance and the 

translucency parameters among 7 different resin brands 

among 3 different shade groups, including translucent, 

dentin, and enamel.37 It has been demonstrated that the 

translucency parameter significantly differed between the 

different brands among the included shade groups. A 

moderate correlation was also estimated for each shade 

group with translucency, and with most of the 

investigated brands.  

Another investigation also compared the translucency 

parameter of the opaque, enamel, and body shade groups 

of the resin composites at various thickness specimens, 

including 0.5, 1, 2, 3, and 4 mm, in addition to using 

white and black backgrounds.38 The authors reported that 

the translucency of the used shade groups significantly 

increased when the thickness of the specimen was 

reduced, irrespective of the shade group. Besides, the 

opaque shade group was associated with the least 

estimated value of translucency parameters as compared 

to other included shades. Finally, the estimated mean 

translucency parameter was lower in the used 1 mm thick 

enamels than the human ones, which might be attributed 

to an installation error in the used backgrounds in this 

study. 

The association between masking efficiency and the value 

of the translucency parameter was also reported. It has 

been demonstrated accordingly that the usual shade 

composites were more translucent than the opaque 

ones.39-41 Thus, evidence indicates that significant 

masking of the dark background can be successfully 

achieved by using opaque shade composites.  

In another investigation by Ikeda et al the authors used 2 

mm thick specimens to compare the translucency of 
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conventional and opaque shade resin composites.42 It has 

been demonstrated that the estimated mean value of the 

transparency parameter for the opaque shade composites 

was smaller than the conventional one. It has been 

furtherly demonstrated that a thickness of 0.5-4 mm with 

an estimated interval of 0.5 mm was adequate to mask the 

colored tooth structure and black oral cavity by the 

opaque shade resin composites.  

Another in vitro investigation also aimed to estimate the 

translucency parameter for 6 opaque dental resin 

composites using 4 different backgrounds to adequately 

evaluate the mean value for these parameters in an 

approach similar to the oral cavity. It has been indicated 

that increasing the thickness of the specimens was 

significantly associated with increased translucency 

parameters.40 Previous review studies have also evaluated 

reference ranges for the translucency parameters to be 

effectively and easily compared to others for easy 

interpretation of the findings among the different 

studies.3,43 

CONCLUSION 

Comparing the translucency of the different restoration 

materials with the naturally occurring human enamel is 

essential for adequate validation of their clinical 

application. It has been demonstrated that for 1 mm thick 

human enamel, a mean value for the translucency 

parameter of 15-19 should be considered. We have also 

highlighted the differences between the different types of 

resin composites and different shade groups, and findings 

indicate the superiority of some types and shade groups 

over others, as previously discussed. However, it should 

be noted that further research is still needed to unify the 

variously estimated values for the translucency parameter 

among the different restoration materials. This can help 

clinicians adequately interpret these data and obtain 

satisfactory clinical and patient-related outcomes. 
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