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Abstract

Although it is important to understand specific
colorimetric features for esthetic zone restoration, such
as that of the upper incisors, few studies have has been
conducted on the relationship between tooth color and
tooth shape. Therefore, the purpose of this study was to
determine the relationship between the colorimetric
characteristics and the corresponding thickness of the
upper anterior teeth.

Fifty-seven dental students of Meikai University
School of Dentistry who had no restorations or fillings
in their upper incisor region (males,4;females 16;mean
age,24.4 £ 2.5 years) were enrolled as subjects.
Colorimetric measurement was conducted with a dental
color measuring system (Crystaleye
Spectrophotometer®). Silicone rubber impressions were
obtained to make plaster casts for the measurement of
tooth thickness,which was conducted using digital
vernier calipers (IP67 ABS caliper®). Colorimetric
parameters were measured at nine specific points for the
right and left upper central and lateral incisors, and the
measurements of tooth thickness were conducted for the
corresponding points. Subsequently, the relationships
between the colorimetric parameters and the tooth
thickness was statistically analyzed using SPSS ver.
20.0.

Although tooth thickness and AE values varied in each
portion, the corresponding values for the right and left
teeth showed lesser differences: 0.01-0.10 mm in
thickness and 1.38-2.44 in AE.

Moderate correlative relationships were identified
between the colorimetric parameters (L*, a*, b*,

And C *) and the thickness (correlation coefficient
0.463-0.609).

In colorimetric parameter comparisons, a* and b*
values were significantly greater in the cervical portion
than in the incisal portion (p<0.05, Scheffe-test).



From a practical point of view, tooth color tends to
tinge red and yellow in proportion to the tooth thickness

of the upper incisors.

Key Words: intact tooth, thickness of tooth,
tooth color, spectrophotometer, colorimetric

analysis
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1. o BRWNE O/ B
#® R L e 94 AL oo E O W OE K R IL 3.500 *
0.0084mm (mean*SD) TH VYV, CV HIX 0.24% & %&
E LA oL 2.
SD 0.008

C V = X100 =" x 100 = 0.24 (%)
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o B g o HJ E KR

0o
B

4 Aiw 2K T, EEH T, 3.33~7.47Tmm, T R

T 2.05~4.86mm, Y B E T 1.44~2.72mm & &V, th

SHES 2 b W E I Ay, EEIETHEA L. £, —

OB SH AR & ot R B T R R o P S — B E R D A

BRO O RS, OBB LT RBCTEI DL R ER
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0.519 L FE E O FOMBENBTD L NTE.

2) R E B o R R

WEHaEeEXR TcHE LB, T xoFx] 50 2 X
B o BB (Figd)o 2 2 2 % FE L T, = O % B v

7o E o By T o i (Fig8) o s R 2 iy L 72, LW AER
Gt o S, PRE, WKk T D EEL N R

WoBERLE LT, a*, b*, C*" L oM E%ERKDLE.EERE
LT oMK E T ey ML EEEBAMAKE Figo I or 3. M
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Figure Legends

Tablel: Thickness of each portion in wupper right

central and lateral incisor teeth

Table2: L *,a*,b*,C * of each portion in upper right and

left central and lateral incisor teeth

Fig.1: Nine portions of color measurement
for an actual tooth (A)
and corresponding thickness measurement

points on a stone cast (B)

Fig.2: Whole view of Crystaleye
Spectrophotometer measuring system

Fig.3: A picture of color measurement procedure

Fig.4: Scatter plots of relationship
between thickness and L*

Fig.5: Scatter plots of relationship
between thickness and a*

Fig.6: Scatter plots of relationship
between thickness and b*

Fig.7: Scatter plots of relationship
between thickness and C*

Fig.8: Analzing points excluding mesial
and distal portions

Fig.9: Scatter plots of relationship
between thickness and L*

excluding mesial and distal portions



.10 Scatter plots of relationship

between thickness and a* excluding

mesial and distal portions

.11: Scatter plots of relationship

between thickness and b*

excluding mesial and distal portions

.12 Scatter plots of relationship

between thickness and C*

excluding mesial and distal portions

.13 Correlation coefficients of L “,a*,b*, C * in the

incisal edge of upper right central incisor teeth

.14: Correlation coefficients of L *,a*,b*,C * in the

central edge of upper right central incisor teeth

.15 Correlation coefficients of L “,a*,b*, C * in the

cervical edge of upper right central incisor teeth

.16: Correlation coefficients of L *,a*,b*,C * in the

incisal edge of upper right lateral incisor teeth

.17: Correlation coefficients of L “,a*,b*,C * in the

central edge of upper right lateral incisor teeth

.18 Correlation coefficients of L “,a*,b*,C * in the

cervical edge of upper right lateral incisor teeth

.19: Difference in thickness

between each measuring points
and cervical center of upper right

central incisor tooth as a reference point
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Fig.20: Difference in thickness between right

and left corresponding measuring points

Fig.21: Difference in thickness between center
and mesial/distal portions for each tooth

Fig.22: Color difference
between each measuring points and cervical
center of upper right central incisor tooth as a

reference point

Fig.23: Color difference
between right and left

corresponding measuring points

Fig.24: Color difference
between center and mesial/distal corresponding

portions for each tooth

Fig.25-a: Comparison of L* among incisal edge, center,

and cervical portions for each tooth

Fig.25-b: Conparison of L* among incisal teeth at same
portion of each tooth same letters indicate no
statistical significant difference in row

direction

Fig-26-a: Comparison of a* among incisal edge, center,
and cervical portions for each tooth

Fig-26-b: Comparison of a* among incisor teeth at same
portion of each tooth same letters indicate no
statistical significant difference in row

direction
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Fig-27-a: Comparison of b*¥ among incisal edge, center,

and cervical Portion for each tooth

Fig-27-b: Comparison of b* among incisal teeth at same
portion of each tooth same letters indicate no

statistical significant difference



Fig.1

(A)Nine portions for color
measurement of an actual tooth

(B)correspondingthickness
measurement points on astone cast
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{a] Nine portions for colormessurement of an actusl tooth (8] Corresponging thickness messurement pOInts On 8 stone cast
Fig.2
b -
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Thikness
Scatter piots of relstionship Detween thickness and 8*
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Fig.2
8 A

Thaness (=}

Scatter piots of reistionship Detween thickness and 8

Fig.3
D

=l 321 -328

-330 -321 -330 -324

2| A 1 12

Difference inthickness between each measuring point and cervial
center of upper right central incisor tooth asa reference point



Fig.3
D

230 321 33a| 330 328 33a

2l a1 |2

Diference in thickness Detween each measuring point and cervical center of upper right central incisor
t00th 83 & reference poInt

Fig.d
D

451 435 as0

471 428

399 369 389

10.14 965 1028 1060 9.79 1077

2| A 1 12

Color difference between each measuring point and cervicalcenter of
upper right central incisor tooth as areference point
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Fig.4
HE A
Color giference Detween each messuring point and cervical center of
upper right central inCisor tOOTh 83 & reference pont
Fig.5-a
HE A

X :p<0.05, Scheffe-tex

2| 12

Comparison of L* amongincisaledge, center, andcervical
portionsfor each tooth
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Fig.5-a

D
Comparizon of L" among incisal ecge, center, and cervical portions for each tooth

Fig.5-b

D

X :p<0.05, Scheffe-tex

2| A 1 12

Comparison of L* amongincisalteeth at same portion of eachtooth
Same letters indicate nostatistical significant difference
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Fig.5-b
a4

2l 1 |2

Comparison of L™ among incisal teeth at same POrtion of each tooth
Same letters ndicate noO SLAtSTCHI SENfcant diference

| 1

Comparison of b*® among incisal edge, center, and
cervical Portion for eachtooth

Fig.6-a
D

X :p<0.05, Scheffe-tex

|2

42



Fig.6-a
D

Comparison of D" among incisal eage, center, and Cervical POrTion for each tooth

Fig.6-b
a4

X :p<0.05, Scheffe-tex

2| A 1 12

Comparison of b* among incisal teeth at same portion ofeachtooth
Same letters indicate nostatistical significant difference
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Fig.6-b
D

2l a1 12

Comparison of b" among incisal teeth at same portion of each tooth
Same letters indicate no statistical sgnificant difierence

Fig.6-b
D

2l a1 12

Comparison of b" among incisal teeth at same portion of each tooth
Same letters indicate no statistical sgnificant difierence
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