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Color distribution of maxillary primary incisors using a dental spectrophotometer
in Korean children
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The purpose of this study was to analyze the color distribution of the maxillary primary central and lateral incisors using
a dental spectrophotometer.

Color measurements of maxillary primary central and lateral incisors of 32 pediatric patients aged 2 to 6 years were per-
formed using SpectroShade Handy Dental Type 713000 (Serial No. HDL2678, MHT, Verona, Italy) by one researcher in the
same clinic. CIE L* a* b* values of total surfaces and cervical, middle, incisal region were recorded.

L* values were higher and a* values were lower in the primary central incisors than those in primary lateral incisors, but
b* values didn’t show statistical difference. L* values of the middle region were the highest, and a* and b* values decreased
from the cervical region to the incisal region. There were significant color differences between each region, and AE*,, be-
tween each region were greater than AE*, between the primary central and lateral incisors.

For esthetic restorations of primary incisors, it is necessary to consider the color differences between each region rather
than those between the primary central and lateral incisors.
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Table 2. Comparison of the color distribution between maxillary primary central and lateral incisors (n=32) T

=

Central Incisor Lateral Incisor delta E® fr’gl’

Mean (SD) p-value® Mean (SD) Range o%_

L 7493 (1.33) 73.89 (1.69) (0.001 0

Total a* 3.32(0.61) 3.83(0.71) {0.001 1.89 (1.00) 1.63-2.25 r;|>d

b* 10.10(1.29) 9.99(1.27) 0.493 '—:

L* 7316 (1.54) 71.90 (1.97) {0.001 I

Cervical a* 6.02 (0.82) 6.82 (1.08) {0.001 2.54(1.26) 2.08-2.99 Fljé[

b* 11.43(1.42) 11.89(1.73) 0.028 =2

L+ 7559 (1.33) 74.33(1.75) (0.001 s

Middle a* 3.26 (0.60) 3.86(0.70) {0.001 2.04(1.08) 1.65-2.43 [ﬁ
b* 10.19 (1.49) 10.30 (1.40) 0.613
L* 72.79(1.77) 72.27 (1.85) 0.007

Incisal a* 2.31(0.72) 2.57(0.78) 0.002 1.86 (0.75) 1.59-2.13

b* 9.04(1.14) 8.25(1.19) (0.001

*paired t test between the central and lateral incisors
%delta E between the central and lateral incisors
¥95% confidence interval range

Table 3. Comparison of the color distribution between tooth regions (n=32)

. o delta E°
p-value r .
Mean (SD) Range

L* {0.001 0.807%*

Middle-Cervical a* {0.001 0.806** 4.04(0.82) 3.74-4.33
b* {0.001 0.741**
L* {0.001 0.763**

Central Incisor Middle-Incisal a* 0.001 0.812%* 3.45(0.87) 3.14-3.77
b* {0.001 0.614%*
L* 0.366 0.614**

Incisal-Cervical a* {0.001 0.558** 4.77(0.75) 4.50-5.04
b* {0.001 0.464**
L* {0.001 0.738**

Middle-Cervical a* {0.001 0.782** 4.39(1.29) 3.92-4.85
b* {0.001 0.714%*
L* {0.001 0.733**

Lateral Incisor Middle-Incisal a* (0.001 0.820%* 3.48(0.78) 3.20-3.76
b* {0.001 0.660%*
L¥ 0.497 0.452**

Incisal-Cervical a* 0.001 0.643** 6.04(1.21) 5.61-6.48
b* {0.001 0.453**

#Analysis of variance between the tooth segments (Post hoc: Tukey)
®Pearson correlation coefficients (** means p {0.001), *delta E between the tooth regions
*95% confidence interval range

[H3HR|2HOIArEIX| KI5 MBS 2020 | 481



ORIGINAL ARTICLE

| AfoloflA BAIZ C= o5t Zpol 7} 9l
HE BAFCR Fofoby =g AT
AE Bt f5EA0AE AE,7F2.7 o1 A
$7FM-C, M-1, I-CellA 242+ 96.9, 78.1, 100%= Lret
wom, AE ) HthgkS 247 5.8,5.1, 6.3 ©ISitE.
ZAANAE AF7F 2.7 ORI A7 M-C, M-,
[-ColA 22} 93.8%, 78.1%, 100% o1, AE 2] ]
hREe 2471 9.1, 4.8, 8022 6.8014H01 AL 63%,
0%, 37.5%ct.

e 3 K
lo rr
2
N iy
i

o

v. 1%

A ZHAFAL] Sfsto] of7| AL o] ofsto] s
AEE A9 E24 zolH, X|ofo] AARE. o]
EAcks o] B4, viEtEs 2k, QI X[ot & A%
Z10] WA} 5 g2 89lo] ofate] P wh=r. 4lv]
$Eo]| Qo] 7H 83 3F %1 F Shb= Ko A4
O] AERt AFo|H, o5 PIsiA= W] F780] Hg
3] o]FofxJof 3t} Vitapan Classical shade guideS
o-§3t Ao £ A5 o W AFARE] 9
5to] golden standard® AREE|GL.2H, G| A = O]
25t shade guidell 7]Z5t0] A|ZH4 TF E= V)4
2 27 977t Wol o|FojA Jrfed), Qe g
A5 o2 AI2HH shade guides F-2191419] AAY

|1of| AH5HA] R o, ol= {2 FFA] Atelof A
A} Zpo] 7k &2 517 WOtk RAl= FEA|of
Tl o] 813 Amrt S o2 g A Qoo ®
shade guidet= A} X|olof| A Q] AA| MR HyxE H
T om, UG X A AE ARESl= A FAF A
oJofl A= o] 5 Holil, S7gAe] o] fYE = 3l
o ZHATE YA =7t HP). wEbA] shade guided]
71 %3 w2 SHAVE gloH, 2 AtoME e

H

o T oo
S5 dw

ral
ek

A2t CIELAB #& #MAE o]-85to] Aot A58 2%
FEAA| ) A EASHI

Z|oto] M= QlFo] whet thErtal 4 A UoH
1718 245k 7] A0l wEbM = &7 At ohEA b
B 4= QIoH Y, A2 B AFoA 25 FEA
oF AR M 2] [¥, a*, b* 3 247 75594133,
3.26£0.60, 10.19£1.499} 74.33£1.75, 3.86+0.70,
10.30+£1.402%, AAAE ol&ste] Higtel= 4of
A Aot 5 EAe 5EA] U Y 1/3 79
o] MzE =439 Hyun 599 ol vlske] ['gh
2 OhA A, g%} b* gh2 thas =4 S U E3
2 AFoA FH-A TY ¥ &, b* a2 74.93+1.33,
3324061, 10.10£1.29 °|glem, of= E3F=A
(ShadepilotTM system)& Arg-5}0] tfghal= Ao} 3t
2] 95229 AA| A MRS E43tYi 5209 o
FollA] B1E 75.0+1.1,3.1+06, 11.5+1.49} ¥] w5}
= o 9t a* gk v AR oY b g o
4 S ettt o2fek 57 Ao Aol spot 578
WAL A 2SS gHof S5k WA Ato]Q] Ajo]
o 2 2™, Spot 42 ©1831 0/0 gt
2] Q| EE ARE-5= VITA Easyshade Easyshade®}
A AW Z7gshH 45/0 33t A QH ERE AME9]
+ SpectroShade= 25 3 BEA YL A& HHE
27925 Hol= 7o & dajA ok, g, A X

£ 237t e A2 S4o] o|Fold &3t 7t 7]
719] AA| Apolof] ZAR AR BZHATt 3 7
U A AEske $4717+9 27171 22 spot $49]

- o] ZARE= AHO| HA o] Ko} upg ofE A9
edge loss @/go] YEhm, o] & QI8 ¥, a* b* gko] *
Al UreRdth?. o= Hyun 579] &Atol] Hlste] &
FolA a* g3t kel A Yehvs A YAJsh= 2

482 | THBHR(ZIOIAIREIX| RIBSH KI8S 2020




ORIGINAL ARTICLE

o], [* ghol WA Urefh= 212 edge loss &
oz dge] offrt. W I ghe A x]cg_
ol S83k= Bl EFF=AVT A 2ol=

St XAl A3 50k Ghethe W1t 7
A0 AZE|H AR Z B ATLo)A Fate] &
02 Qlsto] X20] 4 7|77} 3] FEEX

ll

S~
Q.

)

-

¢

[o
off

5

¢

el rl; JN
BN oo
L X0 mx
N flo e rE

§

l' >’I'U
_O|L

A positioning guidance system®l] Wt Ags| =
oA Zake A 1 ol ol S SR AL T
olat 2= 9Jol a1, ATst 2ALS odz] B3l Ao gL

ol Al Al skt
FFAA = AEEA o Hloko] [* g2 =, a* 2
AR o= A Uepton, ol 4547 54
of vlste] Hrer} o =il AA0] w7t AA Leld
ojgtet 9k bk F5 AR §544] Aol
Z}o| & Ho]A| oo}, Hyun 599] Ao} U235}
AE Btk A2 F5EA Alel9] AFY,
2 Figre] 5.5 ol o thF-Ee] B%- 2.7 o=
WA 02 S GATRE AAY AfolE Bt
FEEXYL REEA BF M ER19 [gle] T2 &
1ol Hlsto] =R, g* T} bt 7 2GRN At
H& 295 445180, o= 5% 1/39] H=rt A

T s
;ﬂ, Io

1/35 X143 1/380 £or, XRolA dusa
248 A 0] w7t PATHS LEhdct, B

BE Xo} B9 A= L AuAE Bgow coH
Kjolo] ka0l ulstod M1, Mk C Ao ] 47
471 ¥ 57 Saick ol el dolol 458

A)o) Hzg BAT Vi 529 7ot YXIsHe Aol
o, SIS T SAAAE $99] e
0] Fjol7} E3HGHS OJrIFe?. ofiz ks A
ofalo] M= T Webd B4 AU o, He
o] spgolAl] Alehe S Zlo}

SHAIgE, Aot Hoke] 44

A< Adord el Ao wEt

3
o Enisty A
of o] wlulat HTL

al

o 4 9F= A

Aato] th Al LRt Akl o 2 22 Ao
o] Hl&o] HobX FLrt EobA| 1L A Fof| L
T5 2| 20] M zo]| Gk vron, oj2fek g 74
OF Aol A TP,

ER FSEA Rt EEA] B 19 C ARl [ g
AlRlskile K 79 AleloflA A2 o & fFofet 2t
ol Eth 5 EAet F5ER| B ZF 59 Afo] 9]
AE* 7} 2.7 ol W&ol ulf- oL, 5 EAIe}
4] Ao9] AEF0l Hlste] ZA TEE ol
Sk |oFe] Fro] wE A4 Zjo] i} Z|of 1 o] F-9jof]
T2 A Zpol7t H A1, Z|ote] -EA] Fejof| &
ZolE Hrt o a2sfof $hE omtt}. F-5EA] o)A
= A9 ZTRES 6301415 TR Aol &
T oliE Ut oy, f54XoA= &3] I-C Ale]
oA AE*,7F6.8 o131 A7t 37.5%= 4 5] =5k
t}. o= F5EA 0 Hlsle] F5EA|2] =277} A
02 Zlo} 2|23} Q1Y FE2EC| Ato] nX|= gl
O& 3A e o gziwm®), 2 ol &
Ugt EFF=AE ARS3E Karamouzos 579] 9170
A ARl Ao vlste] F7]71 Z-L st A x| 9] A%
7 AlF| 7 B35 HAlsigi:

B 01:?-__ X—LQ]—EQ— A]ﬂE]]— =0 /\__E OFE:]X] x]
FFYEA F o2l SpectroShade s ©]-851
%‘%5_}3: StoflA] ot T o] AR} Tl Axof 8
2] ARt FEAX 9] At B S4Z XY
SHlth=dl o7 et ey tiehy ol dshk=
4o SERFo] 494 Aot A A]of 4], HA o4t
9ol Ad Y= A7F LA ot Tt 7t B
A @itk Aol 7 A9 A & BT E]F Spec-
troShades= A A[H= gHof &Jst7] fisto] 2hat
O] AZ7} " Aol 4rofo] 4t 20 Hlsta] 2 5
g 7152 Qlsto] RE gAlo|A FERE 2717F ol

11, 749] Sk AR 5F S40] X E]Inh Y

%

CHSIRIZIOIALRISIX| HI58H KBS 2020 | 483




ORIGINAL ARTICLE

S EFFEARE JTFAY ME S AT Aol V. A&

A slot x| e} o] x|ote] H717} A2 AL &4 7

7o) A7|= Qlste] AFE Q= 40l oS KL o] AT ot FFEAY F5EA +HY R

S} v} Q). of w2 AL BEE SpectroShade £33 =42} CIE
AT BT A AP ARGSH= B LAB ¥ FAAE o]83lo] BAsto] thel 72 A

Aol vlsto] Z3o] il 17go] E7FsTE AHAX|oe] £ 8t

Az Z7o] 7Fs stk o] Aolu, S84 %4

I, X|ofe] Z3o|ut = o et 4 At I T dA = R5EA 0 vloto] [ g2 =4, a* 4=

S S & Qlks SHAVE U2, gk fx] 9] A SAACE WA B O, b gk TRt Al & B

Z E4Z HolM= B A2 &4 7|HE ol8Rt 717] ofZ] oottt FojHE BlwsiHoke O FE5EX|et F

7HEast Ao R A7V, T oM HA AES et SEX] BRoA Ak 1/39 X AR 1/3 Al [F 3k

Hof| sk AHHh= spot 4= o8 AHI7E AlYstale BE F9] AfojoA BAACE ot &

FAA Y Az Eof FET 4= ek o] B W = ol7FQUeH, T 1/39] L* Fhol 7Y =L, a* w

O SRSt o E TRt 7171E o83t 7 A7 I} b gk A ROIA AREE A5E A4Sl 7t

2705 A7t 59l Aol BAACE FORt 2 ATHAE B

s

o} 5|9 §2UX) Aolo] AR, BT 7} Xjo} 2
9] Afo19] AR*,7H H A Lk, $54] Hojo] 55
of wh2 A Zjo] Hrks Helo] T Hjol S B 17
sfor g B azt ek

484 | THBHR(ZIOIALREIX| RIBSH KI8S 2020



ORIGINAL ARTICLE

D

1. Woo D, Sheller B, Williams B, Mancl L, Grembowski D. Dentists and
parents' peroeptions of health, esthetics, and treatment of maxillary
primary incisors. Pediatr Dent 2005;27(1):19-23.

2. Paravina RD, Majkic G, Stalker JR, Kiat=Amnuay S, Chen JW. Devel-
opment of a model shade guide for primary teeth. Eur Arch Paediatr
Dent 2008;9(2):74-78.

3.Hom DJ, Bulan-Brady J, Hicks ML. Sphere spectrophotometer
versus human evaluation of tooth shade. J Endod 1998;24(12):786~
790.

4. Hyun HK; Lee YK, Kim YJ, Kim JW, Jang KT, Kim CC, Hahn SH, Lee
SH. Color distribution of maxillary primary incisors in Korean children.
Color Research & Application 2010:35(2):153-158.

5. Ragain Jr. JC, Johnston WM. Color acceptance of direct dental re—
storative materials by human observers. Color Research & Applica—
tion 2000:25(4):278-285.

6. Bak BJ, Oh KS, Kim JG, Yang ChH. The comparative study on the
oolor of the deciduous teeth and restorative materials. J Korean Acad
Pediatr Dent 2002;29(3):376-381.

7. Karamouzos A, Papadopoulos MA, Kolokithas G, Athanasiou AE.
Precision of in vivo spectrophotometric colour evaluation of natural
teeth. J Oral Rehabil 2007:34(8):613-621.

8. Schwabacher WB, Goodkind RJ. Three—dimensional color coordi-
nates of natural teeth compared with three shade guides. J Prosthet
Dent 1990:64(4):425-431.

9. Chu SJ, Trushkowsky RD, Paravina RD. Dental color matching in—
struments and systems. Review of clinical and research aspects. J
Dent 2010;38(2):62-16.

10. Paul S, Peter A, Pietrobon N, Hammerle CH. Visual and spec—
trophotometric shade analysis of human teeth. J Dent Res
2002;81(8):578-582.

11. Khurana R, Tredwin CJ, Weisbloom M, Moles DR. A clinical evalu-
ation of the individual repeatability of three commercially available
colour measuring devices. Br Dent J 2007;203(12):675-680.

12. Ardu S, Braut V, Di Bella E, Lefever D. Influence of background on
natural tooth colour coordinates: an in vivo evaluation. Odontology
2014;102(2):267-271.

13.0h MH, Kim DE, Lee KH, Ra JY. Study on the colors of primary

o

Mo
rek

incisors using digital shade analysing system. J Korean Acad Pediatr
Dent 2006;33(3):429-437.

14. Kim J, Paravina R, Chen JW. In vivo evaluation of color of primary
teeth. Pedliatr Dent 2007;29(5):383-336.

15. Meera R, Shieh J, Muthu MS. In vivo evaluation of the color of ante—
rior primary teeth. J Dent Child 2011;78(3):154-158.

16. Joiner A, Luo W. Tooth colour and whiteness: A review. J Dent
2017:67S:S3-S10.

17. Clark P, Powers J, Seybold S, Fay R, Johnson R. Primary teeth color
in African—American, Caucasian, and Hispanic patients. J Dent Res
1999;78.

18. Haralur SB, Dibas AM, Aimelhi NA, A=Qahtani DA. The tooth and
skin colour interrelationship across the different ethnic groups. Int J
Dent 2014:2014:146028.

19. Khashayar G, Dozic A, Kleverlaan CJ, Feilzer AJ. Data com-
parison between two dental spectrophotometers. Oper Dent
2012:37(1):12-20.

20.YiSS, Jang JH, Lee DW, Yang YM, Kim JG. Color distribution analy—
sis of maxillary primary central incisors using a spectrophotometer.
J Korean Acad Pediatr Dent 2019;46(1):93-100.

21. Llena C, Lozano E, Amengual J, Forner L. Reliability of two color se—
lection devices in matching and measuring tooth color. J Contemp
Dent Pract 2011;12(1):19-23,

22. Dozic A, Kleverlaan CJ, Aartman IH, Feilzer AJ. Relation in color of
three regions of vital human incisors. Dent Mater 2004;20(9):832-
838.

23. Ardu S, Feilzer AJ, Braut V, Benbachir N, Rizcalla N, Mayoral JR,
Krejci |. Pilot in vivo image spectro-photometric evaluation of opti-
cal properties of pure enamel and enamel-dentin complex. Dent
Mater 2010;26(7):¢205-6210.

24. He WH, Park CJ, Byun S, Tan D, Lin CY, Chee W. Evaluating the
relationship between tooth color and enamel thickness, using twin
flash photography, cross—polarization photography, and spectro—
photometer. J Esthet Restor Dent 2020;32(1):91-101.

25. McDonald R, Avery D. Dentistry for the child and adolescent. 8th
edition. MO: Mosby; 2004

AT

B
rot

re

CHSIRIZIOIALRISIX| HI58H KBS 2020 | 485




