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Сажетак 

Поступак избора боје зуба у рестауративној стоматологији могућ је применом визуелне и инструменталне методе. Визуелна метода подразумева упоређивање са неким већ познатим физичким стандардом и у основи је то примена кључа боја. Врста примењног кључа боја, индивидуална способност одабира боје и услови у којима се избор боје одвија, имају утицаја на поузданост и прецизност поступка, те постоји неопходност увођења инструменталне методе у свакодневни рад. Спектрофотометрија као савремена технологија  може се применити у сврху инструменталног одређивања боје зуба. Одређивање боје зуба применом спектрофотометра испуњава све предуслове за избор боје у складу са физиологијом колорног вида и науком боји и са сигурношћу представља садашњост и будућност естетске стоматологије.

Кључне речи : боја зуба, спектрофотометрија, кључ боја

Abstract 

The procedure of choosing a dental shade in restorative dentistry is done by visual and color determination. Visual method means to compare a shade with some known physical standard and basically this is the choice of shade using shade guide. The kind of shade guide, individual ability to choose shades and the conditions under which the choice is made, all influence the reliability and accuracy of the procedure, so it is necessary to introduce instrumental color determination in everyday work. Spectrophotometry as a advanced technology can be used as a instrumental method. Shade matching by using spectrophotometer fulfills all the necessary conditions for the choice of shade required by the physiology of color vision and the science of color surely represents the present and the future of restorative dentistry.    
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INTRODUCTION

Color is a special type of psycho-physical sensation in the eye caused by visible light. Incoming light stimulates highly sensitive sensors in the eye and triggers a nerve impuls which is transmitted to the brain. The brain is an interpreter that associates a nerve impuls with a certain color. The science of color (colorimetry) has been developed from this need for an objective assessment which cannot be based on human perception of color alone but is quantified and expressed in numbers. It is a multidisciplinary science with elements of other fundamental sciences: physics, chemistry, physiology and psychology. In order to understand colorimetry, one must have knowledge of physical properties of light and physiological and psychological processes that enable color perception. Constant technological advances in the field of dentistry materials and consequent aesthetic improvements of direct and indirect restorations require of us to be trained to make the right choice of shade. However, the appropriate choice of shade for the future restoration is not that simple. One of the main goals of cosmetic dentistry is to achieve morphological, optical and biological form of the restoration which also means to achieve satisfactory reproduction of the shade of the natural teeth [1].

By definition, the shade of teeth is a subjective perception of the quality of light, and colorimetry is a scientific discipline which deals with measuring and specification of shade [2,3]. It is very important to have the basic knowledge about shades in order to make the right choice. Even in 1900. Munsell wrote about tri-dimensional properties of colors and parameters like hue, chroma and value or lightness [4].

The procedure of selecting shade in cosmetic dentistry can be done by visual or instrumental color determination. Visual color determination means to compare a shade with some known physical standard which is accepted as such and basically, it means to use color atlas or shade guide in more or less controlled conditions [3,5,6,7]. Instrumental color determination requires devices such as spectrophotometers, tri-stimuli colorimeters, spectroradiometers as well as digital cameras [3,5,8,9]. 


MATERIAL AND METHODS

Spectrophotometer is mostly used to measure surface color. These devices are constructed to measure the ratio of the reflected light from a sample and reflected light from a white reference surface, namely the visible light in the intervals of 5, 10 or 20 nm [8].  Results show spectral reflection as a function of wavelength. Spectrophotometers are important instruments for measuring surface color. They are often used for color quality control and the preparation of receipts for mixing colors. They can be used for the assessment of metamerism. They are stable over time, reliable and precise with regards to absolute standards  [10]. There are spectrophotometers for laboratory and clinical use. 

The device which stands out in the group of spectrophotometers used in dental practice is surely optoelectric device VITA Easyshade Compact for its clinical performances (Figure 1). Functions of this device are to determine an overall tooth shade, to determine the shades of each third of the tooth - cervical, middle and incisal, as well as to check the shade of the restoration (Figure 2). VITA Easyshade Compact is able to measure a wide range of colors which include VITA Lineаrguide 3D-Master, VITA Toothguide 3D-Master and VITAPAN A1-D4 classical shades. There is a possibility to adjust the device to measure interpolar 3D shades, i.e. shades formed by mixing one or more porcelain materials. When a shade of a restoration is checked, every patient receives thorough and precise data about any inconsistency with the wanted shade. To choose a shade using this spectrophotometer one needs to perform an automatic or manual calibration with protective foil and then to choose the appropriate functions from the menu (depending whether one wants to check an overall tooth shade, certain third of the tooth - cervical, middle and incisal or the restoration). Probe tip is set horizontally and equally on the surface of the tooth, it should be no less that 2 mm away from the incisal edge and 2 mm from the gingival edge. It is necessary to avoid contact with existing restorations (Figure 3). VITAPAN Classical and VITA 3D-Master shades appear as a result of measuring (Figure 4).


RESULTS AND DISCUSSION

Considering that the kind of a shade guide, individual ability to choose shades and the conditions under which the choice is made can all influence the reliability and accuracy of the procedure, it is necessary to introduce instrumental color determination in everyday work [11]. When determining the choice of shade using a shade guide, the conditions like lighting, part of the day, weather conditions, surrounding, and factors connected with the person choosing the shade (age, work experience, tiredness, emotional state) definitely influence the final result [1,12]. Some chronicle diseases as well as long - time use of certain medications can influence the perception of color. [4,8] On the other hand, the results of some clinical studies show that the gender of the person making the choice of shade, eye color or whether the person wears glasses or contact lenses do not influence the choice when using a shade guide [13,14]. Taking all this into consideration, it can be said that the choice of shade using a shade guide is highly subjective. VITA Easyshade Compact provides and shows results which are not influenced by the conditions under which the choice is made or the person who makes it.

Spectrophotometers, instruments for determining tooth shade, make it possible to measure and compare reflected light from a sample and reflected light from a white reference surface. Laboratory spectrophotometers measure diffuse reflectance when the sample is beamed with monochromatic light of 380 - 700 nm wavelengths at an angle of 45º, and detect diffuse reflected light at an angle of 0º through a sample surface [3,8,15]. It is very easy to work with VITA Easyshade Compact because of its innovative technical concept. It is cordless which gives the user mobility and freedom of movements. Its shape is practical, its design is thin and round and makes it easier to use. One of the important advantages of this device is also that it stores successful shade measurements. It enables us to see L*C*h* a*b* coordinates in CIEL* a* b* color space for the measured tooth area (Figure 5), and it also shows additional information about the shade i.e. the difference between the color of a measured tooth area and approximate VITAPAN Classical A1-D4 shade in tri - dimensional color space (Figure 6). 

Regardless of what way of instrumental shade determination is done, reliability and accuracy of this device is the most important. Some of the research made in this field during 2009. examined reliability and accuracy of four devices for instrumental shade determination, SpectroShade (spectrophotometer), Shade Vision (digital camera and colorimeter), VITA Easyshade (spectrophotometer) and Shade Scan (digital camera and colorimeter) and the results showed that only VITA Easyshade measurements were 90% reliable and accurate [8,15]. Research done by Dozic in 2007. points out the fact that Easyshade is the most reliable instrument for shade determination under in vitro and in vivo conditions [16].


CONCLUSIONS

Main concern of highly developed spectrophotometry is to determine tooth shade and get an unambiguous and precise result in a second, and in that way to control the shade of tooth restoration. Shade matching by using spectrophotometer fulfills all the necessary conditions for the choice of shade required by the physiology of color vision and the science of colour and surely represents the present and the future of restorative dentistry.
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Figure 1. VITA Easyshade Compact device
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Figure 2. Functions of VITA Easyshade Compact device
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Figure 3. Clinical use of VITA Easyshade Compact device
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Figure 4. Result of  measuring.

[image: image5.jpg]



Figure5.  L*C*h* a*b* coordinates
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Figure 6. The difference between the color of a measured tooth area and approximate VITAPAN Classical A1-D4 shade in tri-dimensional color space 

