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Abstract

Shade Matching Identification of in Vivo Natural Teeth
and Porcelain-Fused-to-Metal Crowns

Hong-Kyu Cho
Dept. of Dental Lab. Technology, Gwangju Health College

The purpose of this study was to evaluate shade selection using conventional visual assessment in
vivo natural teeth and porcelain-fused-to-metal (PFM) crown.

Maxillary central incisors, lateral incisors and canines of one hundred twenty four college women
were used as vivo natural teeth. Fifty one PFM crown for maxillary central incisor fabricated by
dental laboratory were used as experimental materials.

Using Vitapan Classical Shade Guides, shade selection of natural teeth was measured by each
college woman and shade selection of PFM crown was measured by three ceramists with more than
ten years career. Both natural teeth and PFM crown shade selection were measured through Shade
Eye-Ex. From the shade selection comparing, following results were obtained.

The results were as follows:

1. The shade matching identification of natural teeth between the shade selection using Vitapan
Classical Shade Guides and the shade selection using Shade Eye-Ex was 27.4% in maxillary
central incisor, 13.7% in lateral incisor and 18.5% in canine.
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2. Among the shade selection of PFM crown by three ceramists, the shade evaluation of three
ceramists were same only in ten cases. In twenty case, those of two ceramists were same.

3. The shade matching identification of PFM crown between the shade selection using Vitapan
Classical Shade Guides and the shade selection using Shade Eye-Ex was 38.6% in average.

These results suggest that the shade selection using conventional visual assessment should be

dealt with care in clinic and need a credible method for shade matching color.

« Key word : shade matching, Shade Eye-EX, Vitapan Classical Shade Guides.
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A2 =T AR Al #Zof AAIE Al
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17TH@4%) o, =AY H2+= 5 vjgk 27
H(53%), 5~109 13(25%) 181l 109 ©]
& NH@22%) 0= Hat 749 649 271o]Sitt,
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powder+= % Vintage powder, Noridake
powder 183l Ceramco powder©|%th
(Table, 1).
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(Table |) Porcelain powder using PFM Crown fabrication(n=51)

Powders Opaque Dentine Enamel T powder
Vintage 14 22 24 24
Neridake 23 17 15 15
Ceramce 9 6
Others 3 6
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(Fig. 1) Shade Eye—EX, Shofu and its application
method.

(Fig. 2) Printing record from Shade Eye—EX
tooth mode.



(Fig. 3) Shade Eye—EX/ Vintage Halo Color Mixing Chart.

Y EQth, o] &3tHl= Vintage Halo
Porcelain System®] opaque porcelain, body
porcelain, enamel porcelain®] 23| & e}
Wckfig, 2).
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sHSATH(fig. 3).
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(Fig. 4 Vitapan Classical Shade Guides and it's
application method.
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1. XIAX|Q| Az MEH

A A (Vitapan Classical Shade Guides)2]
7lolEE= A B, C, DAERE ER7Eo] 167
shade tabsZ 445 0] Qltt, AAEL reddish—
brownish, BAE2 reddish—yellowish, CZ|
dL grayish shades, DAIE2 reddish—gray
o] M5 717} vepith

gt FAA ] Ygk AZE MrdEe Z
124% % Vita Shades®] AAQ 72(58.1%), B
AE 33(26.6%), CAE 9(7.2%), DA<
108.0%)2 ©]Fo] oY Shade Eye-EXO
o)t Mz AEL Vita Shades? AAE
94(75.8%), CAIE 4(3.2%), DAL 26(21.0%)
2 717} o]RojA] MEAE U= 34(27.4%)
2 Yepgton] tiRE AN dAstt
(Table T). 53] A|Zt3] MzAe oz BAHO
= MelE ¥bH Shade Eye—EXolA1 9] BAE

(Table 11) Shade identity of maxillary central incisor between visual selection and Shade Eye—Ex (N=124)

VITA Visual selection Shade Eye-EX Shade

shades frequency  percent(%) frequency  percent(%) identity
A series

1 24 194 41 33.1 15

2 41 33.1 43 34.7 17

3 7 56 8 6.5 1

35 - - 2 1.6 -

4 — — — — —
B series

1 12 9.7 - - -

2 17 13.7 - - -

3 4 3.2 - - -

4 —_ — — — —
C series

1 5 4.0 4 3.2 1

2 3 2.4 - - -

3 1 0.8 - - -

4 _ — — — —
D series

2 7 56 18 14.5 -

3 3 24 8 6.5 -

4 — —




2. AR A e AR E ] QLT o]
A= AAE9l reddish—brownish A]z0f A
%31 grayish—brown A}z
the AY Aot sds

2

124% % Vita Shades®] AAIE 75(60.5%), B
AE 26(20.9%), CAE 15(12.0%), DAE
8(6.4%) & o]20] H oL} Shade Eye—EXo]| <]
ot Mz AEL2 Vita Shades® AA <

Apeizoh wAao] Hhat AEAHY F94 - xE7 | 41

83(66.9%), CAE 5(3.0%), DAIE 36(29.0%)
2 717} o| ol MzAY A2)= 17(13.7%) =
Uebgow, A tiFE AAFollA AR5
tHTable II).

ot Axjo] gt AZHA Mz 124
1 % Vita Shades®] AAE 88(71.0%), BAIZ
26(20.9%), CAE 5(4.0%), DAE5(4.0%) =
o]F0] H o} Shade Eye—-EXol &gt MzA
&1 Vita Shades® AAE 91(73.4%), CAY
8(6.4%), DAE 25(20.1%)= 22+ o]Fof#] A

(Table I Shade identity of maxillary lateral incisor between visual selection and Shade Eye—Ex (N=124)

VITA Visual selection Shade Eye—-EX Shade
shades frequency  percent(%) frequency  percent(%) identity
A series
1 22 17.7 11 8.9 4
2 36 29.0 24 19.4 7
3 16 12.9 33 26.6 4
35 1 0.8 13 10.5 -
4 - - 2 1.6 -
B series
1 7 5.6 - - -
2 14 1.3 - - -
3 5 4.0 - - -
4 — — — —_ —
C series
1 6 48 2 1.6 -
2 6 48 2 1.6 -
3 3 2.4 - - -
4 - - 1 0.8 -
D series
2 5 4.0 18 14.5 1
3 3 2.4 18 14.5 1

4 — —
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8.5%) % Vet om, i
AA Gl A Uz I'S} tH(Table IV).

2oz o] gk MzAEe] ATtz Alob 24
Aol gt AJZHA Mz Aeo
Shade Eye-EXol &Jal] A2AEl} Ax|k=
w7} 212 27.4%, 13.7%, 18.5%S Hoi50]
AAH o2 19 9%9 MZAXNE HALh Az
2 Mz /\]Sﬂz‘s} /\]—Elo] FNER 0]201

A oIA Tl
1z

A, S48,

—

A

o)
Ko

. £3] Shade Eye—EX¢| 2J3t B
o ok M= g B glov A7
ol Al HtHo g 28Tol A A Q]
Shade Eye-EXollA DAGL HHzog
2950l A e E|Qlou A2t o 2= 7. 70
A A Qleh & BAIEY yellow M= Al
Aoz gol Aesiglovy, dAlZs DAZEY
gray MAFelS Shade Eye-EXZ &<l 3 4
ASITt,

1= o=

o= e K
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s

(Table V) Shade identity of maxillary cuspid between visual selection and Shade Eye—Ex (N=124)

VITA Visual selection Shade Eye-EX Shade

shades frequency  percent(%) frequency  percent(%) identity
A series

1 4 3.2 - - 6

2 17 18.7 - - 15

3 42 33.9 19 15.3 -

35 25 20.2 61 492 -

4 - - il 8.9 -
B series

1 _ — — — —

2 5 40 - - -

3 17 13.7 - - -

4 4 3.2 - - -
C series

1 —_ — — — —

2 2 1.6 3 2.4 -

3 2 1.6 2 1.6 -

4 1 0.8 3 24 -
D series

2 - - 4 32 -

3 5 4.0 21 16.9 2

4 _ _
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8(80%)7 -0l YA|et=(Paul et al, 2004
o vlaf o 2 UAHFEE HolEal Qlrt
3o EAAE7I9} Shade Eye-EXE o]&-3]
AEeh Mz WE7F dXsts e o
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2 @A3to] Shade Eye-EXE o|-8-3l Aeist
Aot vl wstH 30 - 5 14(46.7%) 7350l
A AT L Qi EAAETE EAA IR
ZEo] B 109 ol dolE Estal EAA
27t A3t AlZHA Mz AdE o] YR Et ol
A 23S HoJFal Qlal Shade Eye—EXQ}
A7 e g wrob AJZHA Az Ao gt ¢
A AL wlg- aefEofjof & A oR AR
CHTable V).

Ao gt EAHEZE AE 16(31.4%), =
AAE7E B= 25(49.0%), EAAE7L C=
18(35.3%) % Shade Eye—EXo| 2|3t Mz} 7}
ZF A2k, 3o =AMEEY] Hat P

AEIE FY A2 SARS HE Az
=)
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e Ho o
KOE
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(Table V—1) Actual shade of PFM crown selected by three ceramists and used to Shade Eye—Ex (N=51)

Ceramist Ceramist

Case g ode Eye-EX Case g ade Eye-EX

no. A B C no A B C
1* A2 c2 A2 C2 14t A2 Co A2 A2
2 Al BI Al Ci 15" B1 Al C1  Cf
3* B1 c1oA2 A2 16 A2 Al A2 A2
4 c2 c1 2 A2 17 A3 A2 A3 C2
5 A2 DI A2 Al 18 A3 A2 A3 A2
6 A2 A2 A2 A2 19* c2 A35 A3 A35
7 c2 D2 D2 D2  20* Al BI Bl Al
g* C D2 A2 A2 21 c2 C3 A3 A3
9* A3 A3 A3 D2 22 A2 c1 A2 D2
10%* A2 A2 A2 A2 23 B1 Bl Al Cf
11* A2 A2 A2 A2 24 C BI Ci1 Cf
12* A3 A35 A2 A35 5% Ct c1 ¢l ci
13 A3 c2 A3 A2 26 Al A2 A2 Al

* Shade selection matched only two ceramists.

** Shade selection matched for all three ceramists,
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A= 19.7(38.6%)= UEHTE AAEAA ]
e pAz]of gk AlZHA Aol A9} 2o
P Botow, EolstAl CAGol A9 4
of vl AHE| &S HojFal Qlrt, 3D

AdolAl A2 Hee o

N
i

X o

|49] Al ZH2] Mz deo) At Mz A etstA
A= Qletar & 4= glck(Table VD)

gl
2 =50 AHEH Shade Eye—EX—‘: A 24
H S ] FokE whA| ot
A B MEE ARESHY O *—‘15—5 Aesh=
FP7F Aloh A HES AAE S5t
+= Ao] ote}t AT 0.5~1mmF-ol A A=
FOEN dF FAE HAFIAL Qe £ =4

ol g MxAEL 71A A A4 Vitapan
classical shade guides® WEH A &L
mixing chartol|A] o2 A3+ MZE AlH]
Sto] ARSI A = LrehdTt, whebA] AlZH
Az b2 v e 4= Qlom ZHASHH A
T At Mg An)7L e o] kol A
SHHH £ 9 Al MzAdg e A4S &4
AR ET Yo7t ¢
Ao g MA| 2Ate] A} HAEnty 27
Bl AlZHA 3} HrE M Algstal =

5 9 @ 4 e goz

>
o 4
s
2
=2
N
ofN
T8
i
el
X,
5
o

(Table V—2) Actual shade of PFM crown selected by three ceramists and used to Shade Eye—Ex (N=51)

Case  grode Eyeix — oramet Case g ode EyeEx — orame!
no. A B C no. A B C
27 B3 A2 C2 D3 40 A2 A2 D2 A3
og** A2 A2 A2 A2 At B3 c3 C3 3
29+ A3 A3 A3 A3 42 A2 A2 D2 A3
30" A2 A2 A2 A2 43 A2 A2 C2 C3
31+ B2 A2 A3 A2 asF A3 A2 D3 D3
32 c2 c2 D2 A3 45 A2 A3 D3 A3
33 A3 A2 A3 D2 46* A3 A3 D3 A3
34%* A2 A2 A2 A2 47 A3 A35 D3 A3
35 c2 c3 A2 D3 48 A2 A3 D3 A
36* A3 A3 D2 A3 49 A3 A2 D3 A3
37 c3 A2 D2 A3 50 c2 Al C2 A2
38" c2 c3 C2 A3 5 c2 A3 D3 A3
39 c2 A2 C2 D3

* Shade selection matched only two ceramists,

** Shade selection matched for all three ceramists.
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(Table VI) Shade identity of PFM Crown between Shade Eye—Ex and three ceramists (N=51)
VITA Shade Ceramist Shade identity
shades Eye-EX A B C A B C
A series
1 3 3 2 3 - 1 2
2 16 19 15 16 9 11 9
3 12 7 10 13 4 7 5
35 - 3 - 2 - - -
4 —_ —_ — — — —_ —
B series
1 3 4 1 - 1 - -
2 1 - - - - - -
3 2 - - - - - -
4 —_ — — — — —_ —
C series
1 3 4 3 5 1 2 2
2 10 4 6 2 1 4 -
3 1 4 1 2 - - -
4 —_ — — — — —_ —
D series
2 - 3 6 4 - - -
3 - - 7 4 - - -
4 — — — — — — —
V. 7‘__._1 = PFM(Porcelain—Fused—to—Metal) =A<
Ao g Aelx)s SPYER ol EAT
zﬂxmaﬂ 109 o)A} 30l9] EAIA LA} o}oq:
B ol 21 x|9t PFM EAjae] gist 712 A A&(Vitapan Classical Shade Guides)&
of Ao} gl Al MaAug Hrjey] OISOl AA Aas MRAES AYES 5
918 A=A, A SUT ALYk EARE Aok 4
oA} HAY 194 0] Aot A7) 2@z A (Shade Eye-EX, Shofu)2 747 MzAld

Lol H ARE e EAT ke, AuE Az ANHES HiLs

SEREE
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