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VitaLumin vacuum shede guide (Vidert Inc., Cdifornia, USA)
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Fig. 1. Al and B1 shade tabs of Vita Lumin vacuum
shade guide (Vident Inc., California, USA).
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Fig. 2. ShadeEye-NCC"® dental chroma meter (Shofu
Inc., Koyto, Japan).

Cheta|mhe Hats(x] 20094 473 1%



Mz MEb A|ABIS 0|25t shade guide?] 4z &4

'Q_

19 plasticcap A1 21211} o] plasticcapoli= ] b
ZBAF- 3 10- 20 mm 9], LA 02 F4F9 )
A9 Y= %%01 ShadeEye-NCC*¢| S 90| 5L+
9ol 14| = =5 etk (Fg. 3).

CEERE

ShadeEye-NCC® #| ZA}7} XAl gF HPH ) 2 cdibrating
Cx L= tooth mode2} porceain mode0ﬂlﬂ 220 23 &

(8 el o 41 & st
capel] Eolee o] U 2HH

4. SAXE

SPSSV. 120 KO (SPSS Inc,, Chicago, USA)E- AFE-3FA
on, AHE 7te] F2/ v wE ) A& v
WE 93 wAEA 2l Pearson's chi-square tet=- A 3§ 5
Aom, 21543} 7)1 F a0l AMgshE A E 7he] H)
WE Sl = B EA HitA] v 2 1 Man-Whitney
U tes= 7|3 5} t}. Tooth mode2} porcelain mode 7+2] %k

ol W E QA v 43 JéiLZ] H] 721 Wilcoxon
Sgned Ranks TesZ- A]3) 5153 T 95%2] oo
24539
2}

1. A 1

Shade teb AL} B1S 7 714 modez 53] 34 5}o]

A%, B, 4ge2] 22} 160 7)) AHE A9l (Tele
D). o 353 5% A 28] o]’¢ ThE ghol Utk ASE

3] 3 43]7} 919 o™ 43] 2 tooth mode= VFEFyETY.
2. 49 2
Shadetab A17} Bl 7 714 mode= x| 2} 21 54 12 3

I} X3} 7 A 12 3, F 2402 MA RN A=, P,
Mg 27k 96 )9 e ATt (Teble D). 2 o] &2
shede teb& S 315l 2 S kel A B 2|71 Bl
AL EF AU

3. SAIXE

(EE:R|

AR 7] Aol 2 A S| HeliA vd S &
A <1 Pearson's chi - souare test S A ) 5151 2.1, 95%¢]
frelyEoz AZsgn

Shadetab A1¥} B19] = 7FA] modedl| A A== 25
o]k zpo] 7} T2 E T} (P < .05) (Table III). Shade teb A1
7} B19] F 7}A] modeol| M ® = B £-2] g Ajo )
F2E T} (P < .06) (TableIV). Shadetab A1} B1e] T 7}
2] modef| A A2 B fro g 2fo] 7} B Tk

-

(P<.05) (TadleV).

o3l AytE MARL HE A, B, oA fo
& 2o 7} El%z?—i AA Tt o] gk &}o] = tooth mode
s} porodain mode 79| 274 Aol A RF f-o|H]
Uhehte,

@442

2} 2 24} 2|9} 7] 520l AL B A 2hel
ol & B3] alA] v wa A v]3e) Mam

Fig. 3. Plastic cap and shade tab.
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Fig. 4. Measuring process.
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Table L. Results of shade analysis on Experiment 1
time
vitashede mode  source 1 2 3 4 5
S \Y H S \Y H S \Y H S V H S V H
1 15 +0 R2 15 +0 R2 15 +0 R2 15 +0 R2 15+0 R2
2 15 +0 R2 15 +0 R2 15 +0 R2 15 +0 R2 15+0 R2
3 5 1 R2 5 1 R2 15 1 R2 15 1 R2 15 1 R2
tooth 4 2 =*0 R2 2 +0 R2 2 *0 R2 2 +0 R2 2 +t0 R2
5 5 1 R1 5 1 R1 15 1 R1 15 1 R1 15 1 Rl
6 15 +0 R1 15 1 R2 2 0 SID 2 -1 R1 15+0 R1
7 5 1 R1 1 +0 R1 15 1 R1 15 +0 R1 15+0 R1
Al 8 2 -1 R2 2 -1 R3 2 -1 R3 2 -1 R3 2 1 R3
1 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2
2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2
3 15 -2 R1 15 -2 R1 15 -2 R1 15 -2 R1 15 2 Rl
porcdain 4 15 -1 R1 15 -1 R1 15 -1 R1 15 -1 R1 15 -1 Rl
5 1 1Yl 15 -1 Y1 5 -1 VY1 1 -1 Y1 1 -1 Y1
6 15 -1 SID 15 -1 Y1 15 -1 Y1 15 -1 Y1 5 -1 Y1
7 1 -1 SID 1 -1 SID 1 -1 SID 1 -1 SID 1 -1 §SID
8 15 -2 R2 15 -2 R3 15 -2 R3 15 -2 R3 15 2 R3
1 15 +0 R2 15 +0 R2 15 +0 R2 15 +0 R2 15+0 R2
2 15 +0 R2 15 +0 R2 15 +0 R2 15 +0 R2 15+0 R2
3 5 1 R2 5 1 R2 15 1 R2 15 1 R2 15 1 R2
tooth 4 2 =*0 R2 2 +0 R2 2 =*0 R2 2 +0 R2 2 +0 R3
5 5 1 R1 15 1 R1 15 1 R1 15 1 R1 15 1 Rl
6 15 +0 R1 15 1 R2 2 0 SID 2 -1 R1 15+0 R1
7 5 1 R1 1 +0 R1 15 1 R1 15 +0 R1 15+0 R1
B1 8 2 -1 R2 2 -1 R3 2 -1 R3 2 -1 R3 2 1 R3
1 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2
2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2 15 -1 R2
3 15 -2 R1 15 -2 R1 15 -2 R1 15 -2 R1 15 2 Rl
porcdain 4 15 -1 R1 15 -1 R1 15 -1 R1 15 -1 R1 15 -1 Rl
5 1 1Yl 15 -1 Y1 15 -1 VY1 1 -1 Y1 1 -1 Y1
6 15 -1 SID 15 -2 Y1 15 -2 Y1 15 -2 Y1 15 2 Y1
7 1 -1 SID 1 -1 SID 1 -1 SID 1 -1 SID 1 -1 §SIb
8 15 -2 R2 15 -2 R3 15 -2 R3 15 -2 R3 15 2 R3

S=dhade, VV =vdue, H =hue
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Table II. Results of shade analysis on Experiment 2

Al source tooth mode porcdanmode Bl souce tooth mode porcdain mode
\Y% H S V H V H S \% H
1 15 +0 R2 1 -2 R1 1 15 -1 R2 1 -2 R2
2 15 +0 R2 15 -2 R1 2 15+0 R1 1 -2 SID
3 1 +0 R1 1 -1 SID 3 15 -1 R2 15 -2 R2
4 15 +0 R2 1 -1 R1 4 15+0 R2 1 -2 R1
5 15 +0 R1 1 -1 R1 5 15 -1 R2 1 -2 R1
6 15 +0 R2 1 -1 R1 6 15 -1 R3 15 -2 R2
7 15 +0 R2 1 -2 R1 7 15 -1 R2 1 -2 R2
8 15 +0 R1 1 -2 SID 8 15 -2 R2 1 -3 R2
9 2 -1 R2 15 -2 R2 9 15 -2 R2 15 -3 R2
10 15 1 R1 1 1 Y1 10 15 -1 R3 1 -2 R2
1 2 -1 R2 15 -2 R2 n 2 -2 15 -2 R2
12 15 2 R2 1 1 R2 12 15 -2 R2 1 -2 R2
13 15 1 R2 1 -2 SID 13 15 -1 R2 1 -2 R3
14 15 -1 R1 15 -2 SID 14 15 -1 R1 1 -2 R1
15 15 +0 R2 15 -1 R2 15 15 -1 R2 15 -2 R2
16 15 +0 R2 1 -1 R1 16 15 -1 R3 1 -2 R2
17 15 +0 R2 15 -2 SID 17 15 -1 R2 1 2 R1
18 2 +0 R2 15 -2 R1 18 2 -1 R2 15 -2 R1
19 2 -1 R2 15 -2 R1 19 15 -1 R2 15 -2 R2
20 2 +0 R2 15 -2 R2 2 2 -1 R3 15 -2 R2
21 15 +0 R1 15 -1 Y1 21 15 -1 R2 1 -2 R2
2 15 -1 R1 15 -2 R1 2 15 -1 R2 1 -2 R1
23 2 -1 R2 15 -2 R2 23 15 -1 R2 1 2 R1
24 1 +0 R1 1 -1 SID 24 15+0 R1 1 -2 SID
S=dhade, VV =vdue, H =hue
source 1 - 12 = dentd dlinic, 13 - 24 = dentd |ab.
Table II1. Results of Chi-Square Tests for shade
Shade guide number Mode Vdue df Asymp.Sig.(2-5ded)
Pearson Chi-Sguare 66.4 21 .00
Likelihood Retio 64.95 21 .00
Toothmode Linear-by-Linear 77 1 3
Assodiation N of Valid Casss 40
Al Pearson Chi-Square 140.20 28 00
. Likelihood Retio 11416 28 .00
Pocdanmode | e by-Lineer 236 1 2
Assodiation N of Valid Cases 40
Pearson Chi-Sguare 5746 14 .00
Likelihood Ratio 6259 14 .00
Tooth mode Linear-by-Linesr 102 1 3
B1 Assodiation N of Valid Cases 40
Pearson Chi-Sguare 10367 21 00
Porcdlain mode Likelihood Ratio 9383 21 .00
Linear-by-Linesr 215 1 14
Asoddion N of Vaid Cases 40
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Table IV. Results of Chi-Square Tests for value
Shade guide number Mode Vdue df Asymp. Sig. (2-sded)
Pearson Chi-Square 6394 14 00
Likdlihood Retio 62.82 14 .00
Tooth Linear-by-Linear 320 1 07
Al Asocigtion N of Vid Cases 40
Pearson Chi-Square 3648 7 00
Porodain mode L!kellhOOdeIO 46.79 7 .00
Linear-by-Linear 522 1 02
Asodiaion N of Vaid Casess 40
Pearson Chi-Square 80 14 .00
Likelihood Ratio 7795 14 .00
Tooth Linear-by-Linear 27 1 61
Bl Asodiation N of Vaid Casess 40
Pearson Chi-Square 1806 14 01
Porodain mode Likelihood Ratio 16.68 14 02
Linear-by-Linear 179 1 18
Asodiaion N of Vaid Cases 40
Table V. Results of Chi-Square Tests for hue
Shade guide number Mode Vdue df Asymp. Sig. (2-sded)
Pearson Chi-Square 4104 14 .00
Toothmode Likdlihood Retio 4576 14 .00
Linear-by-Linesr 447 1 03
Al Asodiion N of Vaid Cases 40
Pearson Chi-Square 3250 7 .00
Porcelain mode Likdlihood Retio 3330 7 .00
Linear-by-Linesr 569 1 02
Asodiion N of Vaid Cases 40
Pearson Chi-Square 66.07 14 .00
Toothmode Likdlihood Retio 56.49 14 .00
Linear-by-Linesr 135 1 25
Bl Asodiion N of Vaid Cases 40
Pearson Chi-Square 40,00 14 .00
Porcelain mode Likdihood Retio 5293 14 .00
Linear-by-Linesr 310 1 08
Asodiion N of Vaid Cases 40
A 2 0] thEA 9 o= Munsdl A 0 7 A-G Az} L*, a", b* gho= Al Aztie] AdAE A= 714
4 QAo 2o olg) FHsm el I el g
=, A%, Vg o 2 BAshe olth /| Al E o &3 A ol2)gh 24 Wy ol Aol vt Ee AR
ol E 343 A7 9 B3 BEA (spectroph- & 0] 48] S<ko.7 Hokst A w]mate] Alofe] M4
domete)/} ¢} 345 A OE (HAZRALE) & AR W& AHeshaL e Ad Ao B 44
NN HAT HE FAS ZANA SARL Tl ozt @ AAR A} Aol gk A 23} o] FE =
712 AHESt S S 6ke 7] 7otk R E A A o) A2 7P Hibeka daf g 24 $2 of
Hg AbEol ZAkele] A 7P B Aol AAM 27t tolthea MR Ba) A 1908 Blacke A-E A%
of sl e PHWALET BREREE sl s Aol FEel FRAS A% B AR
CIE3AIFA] X, Y, 25 4-& $ 58H4 Wy o 93l CIE AFstsith 1980 ) Clake] A4 2}8tel] Uit A&
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Table VI. Results of Mann-Whitney U test

Shede guide number Mode Shade Vdue Hue
MannWhitney U 61.00 5650 7200
Wilcoxon W 139.00 13450 150.00
z 77 104 00
Toothmode AsympSig. (2-tailed) " 20 100
Exect Sg. 5 38 100
[2*(1-taled Sg)]
Al Mann-Whitney U 36.00 60.00 5950
Wilcoxon W 114.00 13800 13750
Porcdia z -240 -81 -7
anmoe AsympSig. (2-taled) 016 & 44
Bxect Sg. o 51 8
[2*(L-tailed Sig)]
Mann-Whitney U 66.00 56.00 67.00
Wilcoxon W 144.00 134.00 145.00
z -60 -116 -36
Tooth Asymp.Sg. (2-tailed) 55 25 72
Bxact Sg 76 3 0
[2*(L-tailed Sig)]
B1 Mann-Whitney U 7200 60.00 60.00
Wilcoxon W 150.00 138.00 138.00
Porcdain mode z 00 -115 79
Asymp.Sg. (2-tailed) 100 15 43
Bxact Sg 100 51 51
[2*(L-tailed Sig)]
Table VII. Results of Wilcoxon Signed Ranks Test for two mode
shede vaue hue
Z -5.92 -6.20 -490
Asymp. Sg. (2- tailed) 00 00 00
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ORIGINAL ARTICLE

Evaluation of shade guide using digital shade

analysis system

Seung-Taek Lee!, DDS, Jong-Hyuk Leg*, DDS, MSD, PhD,

Sooyeon Shin?, DDS, MSD, PhD
'Graduate Student, *Assistant Professor, Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem: There are two methods of color choice for the esthetic restoration. One is visual shade matching which draws a comparison between shade guide and
teeth in dentist’s own eye and the other is using a digital shade analysis system recently introduced. Although the visual shade matching has a lot of problems, decision of color by
this visual shade matching and the ways of expression for the decided color are still applicable to clinical dentistry. Purpose: This study is designed to investigate shade guides
used in the dental clinics and laboratories have the same value using ShadeEye-NCC® dental chroma meter (Shofui Inc., Kyoto, Japan) using shade guide are evaluated. Material
and methods: At the first experiment, eight Vita Lumin Vacuum shade guides (Vident Inc., California, USA) were collected from the dental clinics. Al and B1 shade tabs are
chosen and the colors are analyzed five times each in both tooth and porcelain modes by digital shade analysis system, ShadeEye-NCC¥. In the second experiment, twelve Vita
shade guides using practically in the dental clinics and laboratories were collected and also Al and B1 shade tabs are chosen and the colors of Al and B1 are analyzed one time
each in both tooth and porcelain modes by ShadeEye-NCC®. Results and conclusion: There were significant differences among eight shade guides in terms of shade (chroma),
value and hue in both of A1 and BI (P <.05). Shade guides using in present both dental clinics and laboratories did not show significant differences, except A1 in the porcelain
mode, it showed significant differences (P <.05) in the shade even though the shade tab has the same name. (/ Korean Acad Prosthodont 2009;47:1-11)
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