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SUMMARY

One of many challenges in cosmetic dentistry is to accomplish appropriate and satisfactory reproduction of natural
shade of teeth and in that way to make successful restoration. The procedure of choosing a shade can be performed
using visual method or by an instrument. The kind of shade guide, individual ability to choose shades and condi-
tions the choice is made under, all have influence on reliability and accuracy of the procedure. Therefore, it is neces-
sary to introduce instrumental color determination in everyday work. The instrumental color determination method
considers use of a spectrophotometer, a colorimeter and a digital camera or even the combination of all three in
shade matching. The purpose of this article was to present all amenities and advantages of the instrumental color
determination in shade matching through the demonstration of the clinical performances of an intraoral spectro-
photometer VITA Easyshade Compact device. VITA Easyshade Compact device provides fast and reliable measuring
and gives results that are not influenced by the conditions under which the shade was chosen or by the person who
made choice. Shade matching using a spectrophotometer meets all the requirements for choosing the shade by vision,

therefore it is recommended for clinical work.
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INTRODUCTION

Continuous technological improvements of dental mate-
rials and consequent aesthetic enhancement of direct and
indirect restorations require trained practitioner able to
choose the right shade. However, the path to the appro-
priate choice of shade for future restoration is not simple.
Achieving the satisfying morphological, optical and biolog-
ical form of a restoration is one of the most important goals
of esthetic dentistry and dentistry in general [1].

By definition, color is subjective perception of the qual-
ity of light and colorimetry is a scientific discipline which
enables measuring and specifying the color [2, 3]. Basic
knowledge about shades is prerequisite to make the right
choice. In 1900, American painter and teacher of art Albert
Henry Munsell wrote about tri-dimensional property of
color and parameters such as: hue, chrome and value or
lightness [4].

The procedure of selecting shade in cosmetic dentistry
can be done by visual or instrumental color determina-
tion. Visual color determination considers comparing the
shade with already known physical standard accepted as
a reference. Basically, it is the use of color atlas or shade
guide in more or less controlled conditions. [3, 5, 6, 7].
The most common and widely accepted way to choose
shade is by the shade guide. The shade guide is a collec-
tion of shade samples offered by a manufacturer or shades
that he provides components for. The sample from the
shade guide should match the shade one would get using

appropriate materials to make the restoration [2]. The
first shade guide “Tooth Color Indicator”, made by Clark,
contained 60 porcelain samples of shades. By 1950, there
were numerous guides for choosing shades on the market
[8, 9]. Years back “Vitapan Classic Shade Guide” was the
gold standard in choosing shades. Although still in use
today, it shows various shortcomings successfully over-
come in new guides [8, 9]. The first person to point out
the necessity to include all three parameters of color
when choosing a shade was Hall in 1991. His work was
base for the development of “Vitapan 3D-Master Shade
Guide” which was the first commercial system for deter-
mining and reproduction the shades based on the prin-
ciples of colorimeter classification. It is highly improved
compared to the classic shade guides with better organi-
zation, wider range and uniform distribution of shades [8,
10]. A new version of VITA Toothguide 3D-Master called
“Linearguide 3D Master” is also available. It has a practical
linear structure of shades more suitable for dentists who
use Vitapan Classic shade guide which also has a linear
structure of shades [8].

The instrumental color determination requires devices
such as spectrophotometers, tri-stimuli colorimeters,
spectroradiometers as well as digital cameras [3, 5, 11, 12].

The purpose of this article was to present all ameni-
ties and advantages of instrumental color determination
in shade matching through demonstration of the clinical
performances of an intraoral spectrophotometer VITA
Easyshade Compact device.
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CHOOSING SHADES

VITA Easyshade Compact is the device that meets the great-
est number of requirements for choosing the shades in clin-
ical settings (Figure 1). The device can be used to deter-
mine an overall tooth shade, the shade of each third of the
tooth- cervical, middle and incisal, as well as to confirm
the shade of the restoration (Figure 2). VITA Easyshade
Compact is able to measure a wide range of colors which
include VITA Linerguide 3D-Master, VITA Toothguide
3D-Master and VITAPAN A1-D4 classic shades. There
is a possibility to adjust the device to measure interpolar
3D shades, i.e. shades obtained by mixing one or more
porcelain materials. During the procedure of confirm-
ing a shade of restoration, a user receives thorough and
precise data about any inconsistency with wanted shade. To
choose a shade using this spectrophotometer, one needs to
perform an automatic or manual calibration with protec-
tive foil and to choose the appropriate functions from
the menu (overall tooth shade or shade by thirds - cervi-
cal, middle or incisal third of the restoration). The tip of
the machine is set perpendicularly and uniformly on the
surface of the tooth, at least 2 mm away from the incisal
edge and 2 mm from the gingiva (Figure 3). It is neces-
sary to avoid contact with existing restorations. VITAPAN
Classic and VITA 3D-Master shade appears as a result of
measuring (Figure 4).

DISCUSSION

Considering that the kind of a shade guide, individual abil-
ity and the conditions under which the shade is chosen can
influence the reliability and accuracy of the procedure, it is
necessary to introduce instrumental color determination in
everyday work [13]. The conditions such as lighting, time
of the day, weather conditions, surroundings and factors
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Figure 1. VITA Easyshade Compact device
Slika 1. Aparat VITA Easyshade Compact

asyshade Compact
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Figure 2. The device features: overall tooth shade determination, de-
termination of the tooth shade for each third and verification of the
shade of restoration

Slika 2. Funkcije aparata: odredivanje boje celog zuba, odredivanje
boje zuba po tre¢inama i provera boje restauracije
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Figure 3. Clinical use of VITA Easyshade Compact device
Slika 3. Klinicka primena aparata VITA Easyshade Compact

Figure 4. The result of shade determination: VITAPAN Classic and
VITA 3D-Master shade
Slika 4. Rezultat merenja: VITAPAN klasi¢na i VITA 3D-Master boja



Figure 5. The difference between determined shade for tooth area
and approximate VITAPAN Classic A1-D4 shade in tri-dimensional co-
lor space

Slika 5. Razlika u boji izmedu izmerenog podrucja zuba i priblizne
VITAPAN Klasi¢ne A1-D4 boje u trodimenzionalnom prostoru boja

related to age, work experience, tiredness and emotional
state of the person who chooses the shade can have a great
impact on the final result [1, 14]. Some chronic diseases as
well as long-time use of certain medications can influence
the perception of color [4, 11]. On the other hand, results
of some clinical studies show that the gender of the person,
eye color or whether the person has glasses or contact
lenses do not influence the choice when using the shade
guide [15, 16]. Taking these into consideration, it can be
concluded that the choice of shade using the shade guide is
highly subjective. VITA Easyshade Compact enables results
not influenced by the conditions in which measuring was
done or by the person who made the choice.
Spectrophotometers, instruments for determining tooth
shade compare the light reflected from a sample and the
light reflected from the white reference surface. Laboratory
spectrophotometers measure diffuse reflectance by high-
lighting the sample with monochromatic light (380-700
nm wavelengths) at the angle of 45 degrees and detect
diffuse light reflected from the sample surface at the angle
of 0 degrees [3, 11, 17]. VITA Easyshade Compact follows
very simple procedure. Being cordless, it gives the user
mobility and freedom of movements. Its shape, light and
round design make its use straightforward. One of the most
important advantages of this device is that it can store
successful shade measurement data. It enables viewing
L*C*h*a*b* coordinates in CIEL*a*b* color space for the
measured tooth area giving the additional information
about the shadei.e. the difference between the color of the
measured tooth area and approximate VITAPAN Classic
A1-D4 shade in tri-dimensional color space (Figure 5).
Regardless of the way how the instrumental shade
determination is done, reliability and accuracy of those
devices are the most important. Several studies performed
in this field in 2009 evaluated reliability and accuracy
of four devices for instrumental shade determination:
SpectroShade (spectrophotometer), Shade Vision (digital
camera and colorimeter), VITA Easyshade (spectropho-
tometer) and Shade Scan (digital camera and colorimeter).

Stomatoloski glasnik Srbije. 2010,57(4):225-229

The results showed that only VITA Easyshade measure-
ments were 90% reliable and accurate [11, 17]. Some stud-
ies point out the fact that Easyshade is the most reliable
instrument for shade determination in in vitro and in vivo
conditions [18].

CONCLUSION

Shade matching by using spectrophotometer meets all the
requirements for successful choice of shade in accordance
to the physiology of color vision and the science of color.
That method for shade determination is recommended
in everyday practice and surely characterizes the present
and the future of restorative dentistry.
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KRATAK SADRZA)

Jedan od izazova estetske stomatologije je i odgovarajuca i zadovoljavajuca reprodukcija boje prirodnog zuba, $to je znadajan fak-
tor uspeha buduce restauracije. Postupak izbora boje mogu¢ je primenom vizuelne i instrumentalne metode. Vrsta primenjenog
klju¢a boja, individualna sposobnost odabira boje i uslovi u kojima se izbor boje odvija mogu uticati na pouzdanost i preciznost
postupka, pa je stoga neophodno uvodenje instrumentalne metode u svakodnevni rad. Radi objektivizacije terapijskog postup-
ka, instrumentalna metoda odredivanja boje zuba podrazumeva primenu spektrofotometra, tristimulusnih kolorimetara, digital-
nog analizatora boja, kao i njihovu kombinaciju. U ovom radu prikazane su pogodnosti i prednosti primene instrumentalne me-
tode u postupku odredivanja boje zuba kroz prikaz klinickih performansi intraoralnog spektrofotometra. Aparat VITA Easyshade
Compact omogucava brzo i pouzdano merenje, pokazuje rezultate koji su potpuno nezavisni od uslova u kojima se izbor boje vr-
Si i iskljucuje subjektivnost terapeuta. Odredivanje boje zuba primenom spektrofotometra ispunjava sve preduslove za izbor bo-
je uskladu s fiziologijom kolornog vida i moze se preporuditi u rutinskom klinickom radu.

Kljuéne reéi: boja zuba; klju¢ boja; spektrofotometar

uvoD

Stalna usavr$avanja na polju tehnologije stomatolokih mate-
rijala i sledstveno pobolj$anje estetskih odlika direktnih i indi-
rektnih restauracija zahtevaju obucenost terapeuta u procesu
pravilnog izbora boje. Medutim, put do odgovarajuceg izbora
boje buduce restauracije nije jednostavan. Postizanje morfolo-
Ske, opticke i bioloske estetike restauracije jedan je od vaznih
ciljeva i estetske i stomatologije uopste [1].

Boja je subjektivni dozivljaj kvaliteta svetlosti, a kolorime-
trija nauc¢na disciplina koja omogucava merenje i specifikaciju
boje [2, 3]. Osnovno znanje o bojama vazno je za pravilan po-
stupak odabira boje u stomatoloskoj ordinaciji, o ¢emu je jos
1900. godine pisao americki slikar i profesor umetnosti Albert
Henri Mansel (Albert Henry Munsell). On je pisao o trodimen-
zionalnosti boje, o parametrima kao $to su osnovna boja (hue),
zasicenost (chroma) i svetlina (value ili lightness) [4].

Postupak izbora boje u restaurativnoj stomatologiji moguc je
primenom vizuelne i instrumentalne metode. Vizuelna metoda
podrazumeva uporedivanje s nekim poznatim fizickim stan-
dardom koji je prihvacen kao referentan, a u osnovi je to pri-
mena kolor atlasa ili klju¢a boja u manje ili vi$e kontrolisanim
uslovima [3, 5, 6, 7]. Najsire prihvacen i najces¢e primenjivan
nacin izbora boje u praksi je primenom klju¢a boja. To je skup
uzoraka koje proizvoda¢ nudi ili za ¢iju izradu obezbeduje po-
trebne komponente i specifikaciju. Uzorak iz kljuca boja treba
realno da predstavlja boju koja ¢e se dobiti primenom odgo-
varaju¢ih materijala za izradu restauracije [2]. Prvi klju¢ boja
Tooth Color Indicator, koji je 1933. kreirao Klark (Clark), sa-
drzavao je ukupno 60 keramickih uzoraka boje, a do 1950. go-
dine na trziStu su predstavljeni razni sistemi za izbor boje [8,
9]. Godinama je VITAPAN Classical Shade Guide bio tzv. zlat-
ni standard u izboru boje, koji, iako se i danas primenjuje, po-
kazuje niz nedostataka koji su razvojem novih sistema uglav-
nom prevazideni [8, 9]. Prvi koji je ukazao na potrebu da se
u postupku izbora boje ukljuce sva tri parametra boje bio je
Hol (Hall) 1991. godine. Njegov rad predstavljao je osnovu za

razvoj Vitapan 3D-Master Shade Guide Kljuca boja, prvog ko-
mercijalnog sistema za odredivanje i reprodukciju boje zasno-
vanog na principima kolorimetrijske zakonitosti. Organizaci-
jom, $irim opsegom i uniformnom raspodelom boje pokazuje
ogromne prednosti u odnosu na klasi¢ne kljuceve [8, 10]. Ra-
di dodatnog pojednostavljenja postupka izbora boje, dostupna
je inova verzija VITA Toothguide 3D-Master klju¢a pod nazi-
vom Linerguide 3D Master. Zbog prakti¢nog linearnog raspo-
reda boja, pogodniji je za lekare koji su naviknuti na VITAPAN
Classical klju¢, sa takode linearnom organizacijom boja [8].

U svrhu instrumentalnog odredivanja boje svoju primenu
pronasli su spektrofotometri, tristimulusni kolorimetri, spek-
troradiometri i digitalne kamere [3, 5, 11, 12].

Cilj ovog rada je bio da se na nekoliko slu¢ajeva iz klinicke
prakse prikazu sve pogodnosti i prednosti primene instrumen-
talne metode u postupku odredivanja boje, kroz prikaz klini¢-
kih performansi intraoralnog spektrofotometra.

1ZBOR BOJE

Za odredivanje boje u grupi ordinacijskih spektrofotometara na-
lazi se VITA Easyshade Compact (Slika 1), koji svojim klinickim
preformansama zadovoljava najve(i broj zahteva. Naime, ovaj
aparat se moze Koristiti za odredivanje boje celog zuba, odre-
divanje boje zuba po tre¢inama i za proveru boje restauracija
(Slika 2). Takode ima mogu¢énost merenja $irokog spektra bo-
ja koji uklju¢uje VITA Linerguide 3D-Master, VITA Toothgui-
de 3D-Master i VITAPAN Klasi¢ne A1-D4 boje. Postoji moguc-
nost podesavanja aparata za merenje interpolarnih trodimen-
zionalnih boja, odnosno boja koje se dobijaju mesanjem vise
keramickih masa. Pri proveri boje restauracije korisnik dobi-
ja detaljne i precizne podatke o eventualnim odstupanjima od
zeljene boje. Postupak izbora boje primenom ovog spektrofoto-
metra podrazumeva prethodnu automatsku ili ru¢nu kalibraci-
juuz primenu zastitne folije, a nakon toga odabir odgovarajuce
funkcije iz menija (proveru boje celog zuba, pojedinih trec¢ina



ili restauracije). Merni vrh aparata se postavlja uspravno i rav-
nomerno na povrsinu zuba tako da bude udaljen najmanje 2
mm od incizalne ivice i 2 mm od ivice gingive (Slika 3). Neo-
phodno je voditi racuna i izbegavati kontakt s eventualno ve¢
postojecim restauracijama. Kao rezultat merenja prikazuju se
VITAPAN Klasi¢na i VITA 3D-Master boja (Slika 4).

DISKUSIJA

Buduci da vrsta primenjenog klju¢a boja, individualna sposob-
nost odabira boje i uslovi u kojima se vrsi odredivanje boje mo-
gu uticati na pouzdanost i preciznost postupka, sve vise je neo-
phodna primena instrumentalnog nacina izbora boje u svako-
dnevnoj praksi [13]. U postupku odredivanja boje primenom
klju¢a vazni su i uslovi u kojima se vrsi odredivanje boje (osve-
tljenje, doba dana, vremenske prilike, okruzenje) i faktori u vezi
sa staro$¢u, radnim iskustvom, zamorom i emocionalnim sta-
njem onoga ko odreduje boju [1, 14]. Neka hroni¢na oboljenja,
kao i dugotrajna primena odredenih lekova takode se dovode u
vezu s kvalitetom percepcije boje [4, 11]. S druge strane, rezul-
tati nekih klinickih studija pokazuju da pol onoga koji vrsi iz-
bor boje, boja o¢iju i podatak da li nosi naocare ili so¢iva za ko-
rekciju vida nemaju uc¢inak na rezultat izbora boje primenom
klju¢a boja [15, 16]. Imajuci u vidu prethodno navedeno, mo-
ze se zaklju¢iti da je udeo subjektivnosti u izboru boje korisée-
njem klju¢a boja veoma vazan. Aparat VITA Easyshade Com-
pact, osim $to omogucava brzo i pouzdano merenje, obezbedu-
je i potpuno nezavisne rezultate od uslova u kojima se izbor bo-
je vr$i, odnosno od onoga ko obavlja ovaj postupak.
Spektrofotometri, kao oblik instrumenta za odredivanje bo-
je zuba, svojom konstrukcijom omoguc¢avaju merenje odnosa
reflektovane svetlosti s uzorka i reflektovane svetlosti bele re-
ferentne povr$ine. Laboratorijski spektrofotometri mere difu-
znu refleksiju tako $to se uzorak obasja monohromatskom sve-
tlod¢u talasne duzine 380-700 nm pod uglom od 45 stepeni, a
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detektuje difuzno reflektovana svetlost pod uglom od 0 stepeni
u odnosu na povrsinu uzorka [3, 11, 17]. Svojom inovativnom
tehnickom koncepcijom nacin rada s aparatom VITA Easysha-
de Compact je maksimalno pojednostavljen. Cinjenica da je be-
zi¢an pruza korisniku ve¢u mobilnost i slobodu kretanja. Svo-
jim prakti¢nim oblikom, tankim i zaobljenim dizajnom olaksa-
va klini¢ku primenu. Jo$ jedna od pogodnosti koju ovaj aparat
pruza jeste mogucnost zapisa i memorisanja uspesno izmere-
nih rezultata. Pruzaju se i mogu¢nost prikaza L*C*h*a*b* ko-
ordinata u CIEL*a*b* prostoru boja za izmereno podruéje zu-
ba i dodatne informacije o boji u smislu razlika u boji izmedu
izmerenog podrucja zuba i priblizne VITAPAN klasi¢ne A1-D4
boje u trodimenzionalnom prostoru boja (Slika 5).

Nezavisno od toga koji nacin instrumentalnog odredivanja
boje zuba se primenjuje, pouzdanost i preciznost ovih aparata je
najvaznija. S tim u vezi, neka od istrazivanja iz ove oblasti izve-
dena tokom 2009. godine proverila su pouzdanost i preciznost
Cetiri aparata za instrumentalno odredivanje boje zuba: Spec-
troShade (spektrofotometar), ShadeVision (digitalna kamera i
kolorimetar), VITA Easyshade (spektrofotometar) i ShadeScan
(digitalna kamera i kolorimetar) [11, 17]. Rezultati su pokaza-
li da je VITA Easyshade jedini aparat za instrumentalno odre-
divanje boje zuba s vrednostima ve¢im od 90% za pouzdanost
i preciznost merenja. Pojedina istrazivanja ukazuju na ¢injeni-
cu da je ovaj aparat najpouzdaniji instrument za odredivanje
boje zuba u uslovima in vitro i in vivo [18].

ZAKLJUCAK

Odredivanje boje zuba primenom spektrofotometra ispunja-
va sve preduslove za pravilan izbor boje u skladu s fizioloskim
osobinama kolornog vida i naukom o boji. Ovaj nacin odredi-
vanja boje se moze preporuciti za rutinsku klini¢ku primenu i
sigurno ¢ini sadasnjost i buduénost restaurativne stomatologije.
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