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ABSTRACT  

Introduction Dental colour is mainly formed as a result of the interaction of light with the enamel that dispels it 

in the blue range of colour and together with the dentine where the absorbtion and reflection of light takes place. 

The process of choosing the appropriate dental colour is a difficult one, that we have to undertake on a daily 

basis in our individual dental practice both when restoring just one tooth but also when dealing with more 

difficult complex cases. Aim of the study The aim of the present paper is to appreciate the precision technique 

in determining the brightness of two modern colour keys like 3D keys, Toothguide 3D Master and Linearguide 

3D Master, using as comparative models the values resulted from the usage of the VITA Easy Shade Advance 

spectophotometer. Material and methods 252 frontal teeth were carefuly selected according to strict criteria. 

The colour was selected both visualy using the Toothguide 3D Master and Linearguide 3D Master keys as well 

as the VITA Easy Shade Advance. The brightness was focused by using the CIELAB values. The difference in 

brightness for each group of frontal teeth were calculated. Results After analysing the differences in brightness 

for each group of teeth it has been determined that these differences were lower in the case of Toothguide 3D 

Master key than for the Linearguide 3D Master key. Conclusions The differences in brightness are better 

highlighted with the help of the Toothguide 3D Master key as compared to the Linearguide 3D Master key.  
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INTRODUCTION 

The process of choosing the appropriate 

dental colour is a difficult one that we have to 

undertake on a daily basis in our individual 

dental practice both when restoring just one 

tooth but also when dealing with more 

difficult complex cases. 

Dental colour is mainly formed as a result 

of the interaction of light with the enamel that 

dispels it in the blue range of colour and 

together with the dentine where the 

absorbtion and reflection of light takes place. 

The main features of the colour or the 

ranges of colour consist of shade, 

concentration and brightness, along side the 

other visual characteristics as opalescence, 

fluorescence and translucence (Vâlceanu et 

al., 2006; Dudea, 2010). 

The shade is rendered by range of the 

monochromatic radiation. The concentration 

is determined by the density of the colour, 

representing the quantity proportion of the 

spectral colour and white colour, which 

combined produce the considered colour. The 

brightness or glossiness of the colour is 

defined as the quantity of white and black of 

the respective shade. 

Intense colours denote a great value of 

purity. For exemple, the canine tooth presents 

a greater purity as compared to the incisor 
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tooth of the same pacient (Romînu et al., 

2003; Mount et al., 1999). 

Brightness is the most important feature. If 

chosen correctly, the chances of obtaining a 

less visible restored work to the human eyes, 

are greater. As such, this represents the basis 

for the 3D keys, according to which the 

sample grouping is done according to 

brightness (Dudea, 2010; Mount et al., 1999 

). 

In determining the appropriate colour, 

either the visual or instrumental methods are 

chosen. 

The aim of the present paper is to 

appreciate the precision technique in 

determining the brightness of two modern 

colour keys like 3D keys, Toothguide 3D 

Master and Linearguide 3D Master, using as 

comparative models the values resulted from 

the usage of the VITA Easy Shade Advance 

spectophotometer. 

 

MATERIAL AND METHODS 

252 frontal teeth were carefuly selected 

according to strict criteria. The colour was 

selected both visualy using the Toothguide 

3D Master and Linearguide 3D Master keys 

as well as the VITA Easy Shade Advance. 

The brightness was focused upon by using the 

CIELAB values. The difference in brightness 

for each group of frontal teeth were 

calculated. 

A preliminary Ishihara test, for 

determining the colour sensibility, was 

conducted by the examiners. 

The visual choice of the colour was done 

according to the following conditions: 

• A neutral chromatic environment was 

chosen. 

• Make-up products were cleaned from 

the face of the patient and brightly coloured 

articles of clothing were covered up. 

• The pacient's head was positioned in 

such a way that the medical doctor could have 

direct visibility. 

• The colour was chosen in a relatively 

short period of time, that of five seconds, 

interchanging the samples and eliminating the 

unappropriate ones. 

• During the choosing process the 

palpebral fissure narrowed down in order to 

reduce the light quantity that reached the cone 

cells and allowed the rodlet cells to 

differenciate the colour of the brightness. 

• Different environment conditions 

were used like, different light sources, dry 

and wet environment (Romînu et al., 2003). 

The colour was determined as follows: 

Determining the colour by using the 

Toothguide 3D Master key : 

• Setting the brightness (glossiness).  

• A group is selected from the 5 already 

present within the key, using the 1M1, 2M1, 

3M1, 4M1, 5M1 colours. 

• Within a group there are 7, 3 or 

respectively 2 teeth that have the same 

brightness but different colours (shades) or 

concentration. 

• The concentration is established by 

taking out from the selected group the middle 

column (that contains 3 teeth) and opening it 

as a fan display. 

• All the teeth from this middle group 

have the same brightness (glossiness) and 

shade (colour). The concentration differs. 

• Tooth 1,2 or 3 that has the 

concentration closest to the natural tooth is 

chosen. 

• If, after the brightness and 

concentration have been determined, there are 

differences from those of the natural tooth, 

then we proceed with choosing the shade 

(colour). 

• Teeth from the right side of the 

middle column ( R ) either slightly red or 

from the left side, slightly yellow are 

selected. 

• Either one of these columns present 

the same brightness as the main one. 

In determining the colour, using the VITA 
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Linearguide 3D Master key, different and 

more reduced sets of colour samples are used, 

in a different order from that of the 3D 

Master system. 

• First, a sample set of Vita Valueguide 

brightness is used: 

• The colours used are 0M2, 1M2, 

2M2, 3M2, 4M2, 5M2,  

• The difference from the initial system 

is that the M2 colours and not the M1 colours 

are used  

• Even if the brightness is the same, the 

colour quantity difference (concentration) 

between M1 and M2 (M2>M1) makes the 

process of choosing brightness more easy 

• Then, the reduced sample set Vita 

Chroma/Hueguide from the selected sample 

group is used 

• The colours are liniary arranged 

according to their colour concentration 

degree, starting with the lowest concentration, 

from left side (x)M1, (x)L1.5, (x)R1.5, 

(x)M2, (x)L2.5, (x)R2.5, (x)M3 

(http://www.vita). 

The instrumental colour determining 

process using the VITA Easy Shade Advance 

was done as follows: 

• The infections were covered by a 

protection foil. 

• The device was calibrated using the 

special ceramic block found at the base of the 

apparatus;  

• The operational mode used in 

determining the colour in a certain point was 

selected. 

• The tip of the device is applied on the 

tooth; it is very important that the contact is 

done in an uniform manour with the surface 

of the tooth and the tip of the probe be at a 

minimum 2 mm distance from the incisal 

margin and the collected limit. 

• Measurement process conducted. 

• Selecting the display mode of the 

colour according to the 3D Master key and in 

the CIELAB system. 

RESULTS AND DISCUSSIONS 

The different values of brightness were 

calculated for the central incisor teeth, side 

incisor teeth and canine teeth group. The 

values are presented in table 1 and 2 where  

Δ L*= L*probe (natural tooth) - L*sample 

and Δ Lm=Δ L1+Δ L2+... Δ Ln/n 

Table 1. The medium values of the CIELAB 

values for teeth measured with the VITA 

Linearguide 3D – Master key 

Tooth  Δ Lm* 

1.1 3.09 

1.2 1.23 

1.3 -3.58 

Table 2. The medium values of the CIELAB 

values for teeth measured with the VITA 

Toothguide 3D – Master key 

Tooth  Δ Lm* 

2.1 1.95 

2.2 0.77 

2.3 -0.31 

 

Below are the graphics (fig.1,2 and 3) 

obtained for the evaluation measurement 

results adherent to brightness – statistically 

calculated. 

 

 

Figure 1. The difference in brightness 

measured with the Linearguide and 

Toothguide keys for central incisor teeth 



Romanian Journal of Oral Rehabilitation 

Vol. 7, No. 3, July – September 2015 

 

31 

 

Figure 2. The difference in brightness 

measured with the Linearguide and 

Toothguide keys for sideways incisor teeth 

 

Figure 3. The difference in brightness 

measured with the Linearguide and 

Toothguide keys for canine groups 

After analysing the differences in 

brightness for each group of teeth, it has been 

determined that these differences were lower 

in the case of Toothguide 3D Master key than 

for the Linearguide 3D Master key. 

The visual analysis is totally subjective, as 

it is based on the visual analysor - the human 

eye, that has a variable perception capacity 

according to the time of the day, fatigue, age 

and individual experience in determining the 

dental colour. The instrumental analysis is 

more quicker and more precise (Mount et al., 

1999, Ionaş et al., 2010). 

The devices are one of three types: 

spectrophotometer, digital colour analyser, or 

colorimeter. These devices basically consist 

of a detector and signal conditioner and 

software that processes the signal to make the 

data usable in the clinic (Brewer et al., 2004; 

Bahannan, 2014). 

The spectrophotometric shade analysis is 

more accurate and more reproducible 

compared with human shade assessment (Paul 

et al., 2002).  

Starting from this premisis, the 

instrumental value was considered as the base 

value and it has been compared to the visual 

one. 

After using the Toothguide VITA 3D 

Master system, there were certain difficulties 

in identifying the colour determining process. 

A new concept was developed, using the 

colour key based on a different placement of 

the colour samples, that allows for a more 

easy and precise choice. As such the VITA 

Linearguide 3D Master was implemented that 

uses a reduced number of colour samples 

within the determining process stages (Baciu 

et al., 2007; Paravina, 2009). 

Based on the facts mentioned above, it is 

expected that the visual results to be more 

effective in determining the colour with the 

help of VITA 3D Linearguide than those of 

the Toothguide 3D Master key. The research 

in the field backs up this premisis (Paravina, 

2009; Paravina et al., 2007). 

However, there are research papers that 

prove that a similar performance can be 

obtained in determining the dental colour 

using the two 3D colour keys (Corcodel et al., 

2010). 

Our study reveals a measurement of 

lightness more appropriate to the instrumental 

system, with key called VITA Toothguide 3D 

Master, rather than Linearguide key one.  

A possible explanation can be that 

instruments also have limitations (Della Bona 

et al., 2009). 

Due to the fact that the data presented in 

specialised research papers are divergent, new 

studies need to be conducted in determining 

the colour with 3D keys. 
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CONCLUSIONS 

1. In our study, differences in brightness are 

better detected with Toothguide 3D Master 

key comparative with the key Linearguide 3D 

Master. 

2. The most useful measurement process is 

the 3D-Master visual colour key, due to its' 

efficiency of conducting measurements in the 

CIELAB system.  

The results obtained through colour 

instrumental measurements in dental restoring 

works have an important impact by correctly 

matching the shade for all patients with dental 

problems. 
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