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Abstract

The aim of this study was to compare reliability and validity in color measurement of spectrophotometer
and intraoral scanners. Three sets of brand-new VITA classical and VITA 3D master shade guides were cleaned with
ultrasonic cleaner and three similar color of each shade guide were put in gum shade guide. The color of middle
shade guide was measured at middle third area in the black box for simulating intraoral environment. Experimental
groups were divided to 3 groups of color measurement devices which were VITA Easyshade® V spectrophotometer,
TRIOS 3shape intraoral scanner and CEREC Omnicam intraoral scanner. Color calibration of each device was done every
nine times of measurement and the data was recorded. Data were analyzed using Randolph kappa for reliability and
chi’s square for validity. The reliability of VITA Easyshade® V spectrophotometer and CEREC Omnicam intraoral scanner
were in the very good strength of agreement (between 0.8-1) and of TRIOS 3Shape intraoral scanner was in the
good strength of agreement (between 0.61-0.8). The validity of VITA Easyshade® V spectrophotometer was 85.4 %
when measured VITA Classical shade guides and 82.8 % when measured VITA 3D Master, TRIOS 3Shape intraoral
scanner was 37.5 % when measured VITA Classical and 44.8 % when measured VITA 3D Master and CEREC Omnicam
intraoral scanner was 62.5 % when measured VITA Classical and 48.4 % when measured VITA 3D Master. Chi’s square
(McNemar correlation) test showed significantly difference of validity between VITA Easyshade® V spectrophotometer
and TRIOS 3Shape intraoral scanner (P value=0.001) and CEREC Omnicam intraoral (P value=0.036). It can be concluded
that reliability in color measurement of VITA Easyshade® V spectrophotometer and CEREC Omnicam intraoral scanner
was very good while TRIOS 3Shape intraoral scanner was good. Validity of both of intraoral scanners was significantly
lower and different from spectrophotometer whereas validity of CEREC Omnicam intracral scanner and TRIOS 3shape

intraoral scanner was no significantly different.
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Received Date: May 31, 2021 Revised Date: Jun 18, 2021 Accepted Date: Jul 20, 2021
doi: 10.14456/jdat.2022.21

fAnstaiieafiuunaana:

Saywun Yaauzdnd MAdTuensIuinnns AuevuRLINerans IadnsamTIne1ds 34 0.8530 e wwaeTdlv Unuiu nganme 10330 Usemelng
Tnséwsi: 02-218-8795, 099-895-3568 Biula: toeeyyy@gmail.com

Correspondence to:

Tanchanok Puranapakdee Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University, 34 Henri-Dunant Road,
Patumwan, Bangkok, 10330 Thailand. Tel: 02-218-8795, 099-895-3568 Email: toeeyyy@gmail.com

o
UNu
Tngusrasindnvesnurunnssuysaisiio mysaieity 1oty uaglnsaszanvilu MllauauTRlunislikasdesiny
Tilasusain ansnsaldondd uaslianuameny Jenumenui. gawa viseaeviounauliunsdiu saulufednuaeiiui anula

Wuaamilaennmseitusssunatsneasdenunn lngenzisea YpflukazAYDINUNES dIUNTUBIALEANINNNNTTIKEIRIN
Y098 AflusssuvAveyudinaINMITINiTeItadeuiiy urasndeannsenuiuInguaIaEiauNngnn na1RInty

Puranapakdee et al., 2022 197



muazaNzauINiuiiowastoyavesuasdilasuly
naneuisng q Jedemanildmalminauenlunsden
dnaiusnssy’
nsidenditufiazysalilndifssuaznaunduriu
Husssuridosednisussdiuandiiufiodstenasdeasiv
Fraviunnssy’ Geanunsaviildvanss wu luauiieud (shade
guide) Taualnsnlafinos (spectrophotometer) wazld
fiataeiiiins (colorimeter) F7ldsummlisumnndensidyn
Wieud Tngerdanisuesenivesiununmeiiesegn s 35
mstfentosfuvaetady ﬁu’qﬂﬁamﬂu@hyﬂﬂa W Uszaunsal
ANNTILNGY WazALMTBsENERTURLIME Tndsaduneuen
W AazuamNFsiIndes? SmsAnyeunti® wuh suysaiy
mutanamilouiiuiinisidendininnia Seeas 44-63 Il
nswaneSesietndituliun aalnsinlafinesuasiaiaes
fimesiu eanladesing q fidanasenisind
awalysinflafimesanunsainUsauauasadud

2e B0

ANSALVOUNGUNINEPAIANNTENUAIUUNUR IV’ 1ASD9T

a

USENOUMIBUUAIAILEALAS SYUUTALES LaysyuuUsaiana
AN50LARINALLSZUU CIE lab Uare1auaning kuuszuUaan 4
19 1w 01 panad@na (VITA Classical) wag 361 137 d1anes
(VITA 3D-MASTER) FaileiSsuiiieuifuamensnudnui awa
Tnsllafiwesimuuiuduandondlalndidostuingiu 4
NN uenannd SstinsAnsiefueuidesunasany
\WissnsaveaeiesindluriosufiRnisinuii inTesindaa
Insllafimesifeuitomuslimeuiosiufiguarlndifotu
Tusesuinnnindoas 96 winnuifissnssthdimuuanseiu
Tngogluta $osas 6793 dmsudaaniiinesiu annsa
WS UBnauadifimsasTisundusnmendsmnnsenuiuiues
fulaudeivaalnsilniines wafaaesinesyinnis
AsITURINE IR AUTB suasYInTUlduAT e
ANNEIAALTBLATALAS Teauaztndulagendeiinges uas
Taudissnsalifiviadalnslilndnese’

Tt a.e. 2017 Tadnswauimaluladgnisingly
w3osaunuiasmelutesnn daduedosiililianzinnzas
Tuns¥nd widuedesfinantuitetuiinsoasdonnely
feanisiunazifolfousnalndidssdesyuuiinea dle
Wasuisufunsisivnuuusapuwuienanetef
wilendn wu ananududuvesnsliTaniuivnuazyunas
anauliauevesithe awnsaldategredivsednsaim

10-12

1111712 50 ludeantun aunsvneu anunsadeansiueng

v

VesuuRnmsuaziUielanuu > wenwdloanauause
lunstuiinnessiBeameluteshnisituasiodeuion
Tn&iAes wedesaunuiueimeluresnunasdosansoiunm
vosiluvaizshnsaunuLazasnsaifisudiiuiidesnisandeya
AfulY madeuaindnmsvihaumioulusun s
Tnefmuagafidiasnisuunm induaiosasyhnsUssnana
\ieuteyadlndiAsstudiiuinniian egnslsfay sndded
Ntuieesaunuueimeludeshnlutagiiudusnnagfinm

WnenfuANLug1vaINsRunUn Y falinsAnwfinediu

mMsiteualalinntin®®?

M3ANYIVBY Gotfredsen Kea® $1897UM
Ussdvsnmmyindvsaesesaunuueinelutesiniioui
fuRalaesiwesiazn1sindmeaen nsAnwwes Hyung-In
wazanz® U Anuitetuveeiasawnuues meludosUin
wazdalaesinesulidfinun umniisinsweuedes
aunuiueineluresniusiliduindefiern fidelfiauet
AsinmsAnwiieyssiiuUsyans nnwsaaiosaunuesly
foannifitanniy drunsAnwves Brandt wazaay Tul
A, 20177 wuh UssAvsnmusaeSesaunuiuesnielu
Fosnininsiadssasnuasifieuminedesindsem
3%anlil (VITA Easyshade® V) agslsfimu nsfnwifingm
Fsduinmsvegeulszansanlunsindveaiesaunuues
JisuuieesileTadau 1 lngldrwanana CIE Lab 1undn
LazlUSeulieuaienIsmIAIANULANAUed (delta E)
Lwiﬂ’lsﬂﬁﬁ”ﬁam‘luwmﬂaﬁﬂﬁummmﬁ’ﬂﬂﬁy’u nsdeansiu
FaviumnssuieaTlndidssnnitganldedlussuuimn
AANEARA 1303 V3 wnawes uavdsdidyiidesdild
TunsifisudseniasdieTndfife anudesiu (reliability)
fuansdannulidsunlamwediitnlalufogiaioiu
dievinnsingn 9 uazALLiBns (validity) fuansdanin
ansnvenadasiielunstndlignies® nsfnwiied
i’mqﬂﬁzmﬁﬁ%m waziSeudisuanudety wazAiy
Wiesnssszmnaalnsnlnfiwesiudesaunuuasngly

o

Yasnlunsindyaievaniedldlundinyiunnssy

TanaunIallayisn1sidy

wsaediafildluauide

1. w3esaalnsinlndwesisnddanlnd VITA
Easyshade®V U3®W VITA Zahnfabrik, Germany

2. wsesaunuiuesmeludestnviiesavdam TRIOS
U3¥N 3Shape, Denmark

198 J DENT ASSOC THAI' VOL.72 NO.1 January - March 2022



3. Lﬂ%l'e]\iﬁLLﬂ‘LJLu@%ﬂ’l&liu“lﬁl@\‘iﬂ’]ﬂ%ﬁﬂaamﬁLLﬂll
CEREC Omnicam U3¥% Dentsply sirona, USA

4. yaisuEisn Aa1adda Vita Classical 16 waud u3em
VITA Zahnfabrik, Germany

5. Yonfleudisn V3R anawes Vita Toothguide
3-D Master 29 WU USE VITA Zahnfabrik, Germany

6. %;mﬁ&mﬁmdéaﬂ Shofu gummy U3 Shofu, Japan

7. edonhauazeniilindueuigs Ultrasonic
cleaner: 5210, HEIDOLPH, Germany

Tanidluauide

1. F@laurtinied (putty silicone) UTEN DMG,
Germany
3511539

1. Wy guEIen AaadAa (16 waud) wayien vish
nawes (29 uaud) yalval (DnGn w.e. 2562 nnee w.e. 2567)
ndalsirunisldnuuegnme 3 90 ianuayeniienIes
° gy A a & a
anuazaaildnduaudas Wuna 15 undl

2. duaudnaeimsinnddeiuanyaieua
11 3 galdasluiigniiieuduiten udnsguniludnuagaiuugiu
aa A Y a ° o A A ~ a
Falauiweseuld (3UT 1) wagyinnsindvseawnunniiuaud
1Y) | Ao A& o | 8
dunanslunassdnivednassaniiglugesin

PUTTY —p

JU T uamstuauuuyaLigudienneuyiinising

Figure 1 shade guides on gingival shade guide before color

measurement

v oy fa ¥ aa

3. myindmeaiasaalnslvladi
#he (nguil 1) Ysuesadlildunmsgiunaunsin udmldlnue
w3l (training tooth) lauuuaalaudauagsuTnfnataity

| @ a A o oa P ¢ a a
wwawhivaensedloTnd (Wurrudnans 6 Tadiuns)
AUULAVFDUNA 119Ua8LAT 0930 TRERAIRINAURIYDY

a o Y] v a ~ O = | MY o o
waud v sinlagldnatussunn 2 3wl wasduiinendils vingn

224 f19vnn5I9ATU 9 ASIAEUSU

3 A59 agl@ANdsuIu 3 An
wisadhilaumsgiuneunisinaswioly
MR 99U1AN3
vawn (nguil 2) Ysuasedlildunsgiunewiinisda vinnns
Y  a . o a
ALNUAIUINEUIN (labial area) YDILAUADUNANY NINUIIN
Yaneilu (incisal area) udausamaiiy (cervical area) 31U
3 A5 waztuiindoyasuuaudils 1w 3 5U 9nuu
o a = Ao | a
nupgAUTHMANaNTeLaudsunadlusiassuU (59 2)

224\ i9vinnng

o U 1 U = 1 = F7) a o 1
asinawazTuiinend aglaandsnuiu 3 A
Tansu 9 AsvazUsunIadliliunsgiuneunsinaswely

5. msindmeaIasaknuuasaelutasngida
a oA o A 9 | ° o o
oaviluay (Ngudl 3) Uiunseslilaunasgiunewyinnsin i
% a = o a
AFALAUMUSURUINYDILOUEDTUNAS nUSaIUaNeHy
U  a ° & o e Y Aal v
Wdsusnuneiiu 91w 3 A waztufinteyaguuaudila
1 3 5U f\nﬂﬁuﬁmummﬁnmﬁmmwmLmuﬁé’uﬂaw
Tuusiar gy (5UN 2) in1sinauaytuiinend aelarddnuou
23,24

3 A ieviinsdinasu 9 assazUsuasedbaliunsgiu

AouMsInAsIsald

uanIMIIaNTInFINgUNEMAINSAUNY AaeiASesaunues

sU 2
v v

melusesnisaesuansias
Figure 2 The area of color measurement after scanning from both

of intraoral scanners

6. NINAABUANUITBNULALANUTINTIALIINAT
NAFDUANUANT AR 1

Puranapakdee et al., 2022 199



AI5NI 1 UARINGUNAADY TIUIULOVA UazTIuaunITin Tunsfnwl

Table 1 sample group, number of shade guides and number of color from each shade guide measurement

Reliability test

Validity test

Number of shade

guides

Number of color
from each shade

guide measurement

Number of shade

guides

Group Color measurement
method Number of color
from each shade
guide measurement
1 Spectrophotometer 3
VITA Easyshade® V
2 Intraoral scanner 3
TRIOS 3shape
3 Intraoral scanner 3

CEREC Omnicam

1. 29 shade guides
of Vita Toothguide
3D-MASTER

2. 16 shade guides

of Vita classical

3

1. 29 shade guides
of Vita Toothguide
3D-MASTER

2. 16 shade guides

of Vita classical
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Table 2 Percent overall agreement, Free-marginal Kappa and Asymptotic 95% confidence interval of spectrophotometer VITA

Easyshade ® V, TRIOS 3Shape intraoral scanner and CEREC Omnicam intraoral scanner

Intra-rater agreement

Percent overall agreement

Free-marginal Kappa

Asymptotic 95% confidence interval

Classical 3D-MASTER classical 3D-MASTER classical 3D-MASTER
VITA Easyshade® V 91.67 93.10 0.91 0.93 [0.79, 1.00] [0.85, 1.00]
TRIOS 3shape 77.08 64.37 0.76 0.63 [0.57, 0.94] [0.50, 0.76]
CEREC Omnicam 81.25 81.61 0.80 0.81 [0.62, 0.98] [0.68, 0.94]
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Table 3 Validity in percentage of spectrophotometer VITA Easyshade ® V, TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner divide into 2 groups from type of shade guide

VITA Easyshade® V TRIOS 3shape CEREC Omnicam

Classical 3D-Master classical 3D-Master Classical 3D-Master
Al correct 12 (75%) 22 (75.9%) 5(31.3%) 10 (34.5%) 8 (50%) 12 (41.4%)
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Table 4 Validity in percentage of spectrophotometer VITA Easyshade ®V, TRIOS 3Shape intraoral scanner and CEREC Omnicam

intraoral scanner divide into 2 groups from type of shade guide

VITA Easyshade® V

TRIOS 3shape

CEREC Omnicam

Classical 3D-Master classical 3D-Master Classical 3D-Master
Correct 41 (85.4%) 72 (82.8%) 18 (37.5%) 39 (44.8%) 30 (62.5%) 42 (48.3%)
Incorrect 7 (14.6%) 15 (17.2%) 30 (62.5%) 48 (55.2%) 18 (37.5%) 45 (51.7%)
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Table 5 p value from Chi-square (McNemar correlation) when comparison between spectrophotometer VITA Easyshade © V, TRIOS

3Shape intraoral scanner and CEREC Omnicam intraoral scanner * shows significance difference

McNemar

P value

VITA Easyshade® V / TRIOS 3shape
VITA Easyshade® V / CEREC Omnicam
TRIOS 3shape / CEREC Omnicam

0.001*
0.036*
0.296
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