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Fig 1. Replica of spectrophotometer measuring head
positioned against the sample before fabrication of
positioning jig. The positioning jig was fabricated
using rubber impression material.

Fig 2. Positioning plate fabricated in this study. In
order to reduce measurement error, the sample
and the spectrophotometer were fixed together
with the use of the positioning plate.
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Fig 3. Time line diagram showing groups. M indicates color measurement.
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Table 1. Mean CIE L'ab values according to treatment for each group

Baseline After treatment” After photoaging
Mean + SD Mean £ SD Mean + SD

Bracket bonding group

L 69.26 + 3.34 64.68 + 2.26 66.54 + 2.28

¥ ~1.35 + 0.60 -1.03 + 055 -0.71 + 062

b’ 1.87 £ 166 393 + 221 445 + 265
Primer application group

L 69.66 + 4.79 64.36 + 3.35 66.14 £ 340

: -1.36 + 0.73 -1.06 = 064 -0.81 = 0.63

b 247 + 243 463 + 291 518 + 301
Control group

L 69.33 + 462 69.23 + 458 70.72 + 498

a -1.28 + 0.66 -1.22 + 061 -091 + 062

b’ 198 + 2.36 196 + 2.66 296 + 254

" indicates after debonding in the bracket bonding group, after primer application and toothbrushing in the primer application
group, after toothbrushing in case of the control group. SD, Standard deviation.
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Fig 4. Change in mean CIE L'ab values according to treatment in each group. A, Bracket bonding group;

B, primer application group; G, control group.
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Table 2. Color difference (4E) according to treatment for each group and comparison with the standard
value of clinical detection (AE sm)

AEF ,
Mean £ SD Difference

Bracket bonding group

Debonding 527 + 221 > AE'srp'

Photoaging 480 + 211 > AE sm'
Primer application group

Primer application 394 £ 287 NS

Toothbrushing 589 + 3.35 > AE st

Photoaging 530 + 260 > AE s
Control group

Toothbrushing 074 + 046 < AEsm™

Photoaging 220 + 144 <A st

All AE” values were calculated with baseline; 4E"srp = 3.7, SD, standard deviation; NS, not significant; ' p <005 " p <005
+it
p < 0.001.

Table 3. Color difference (4AE) before and after photoaging for each group and comparison with the
standard value of clinical detection (AE sm)

AE’ .
Difference
Mean + SD

Bracket bonding group 244 + 1.83 < AB st

Primer application group ‘ 213 £ 164 < AE'sp

Control group 203 + 153 < AE'sp™
AE stp = 3.7; SD, standard deviation; " p < 0.01; ™ p < 0.001.
(AE" = 530)% YehAA T M3l 244, primer £ 2 #€3 & photoaging?l)

S primer =Xl A3 31423} photoa- o gt A gE= 213, 28] 2L 2T A photoaging )
ging®| AR AME-sL7] A8t ol AR & kA & o3 MW= 20302 Ul TE LA
3 A£4 7 photoagingS A3 g thxe) 4% A photoaging®l] g F7}AQ Mgl JdHon
Edd s 074, 18] ©]F photoaging®l] < QA& 4= e Ads) grEg 22 s Jehlisid
M= 220 =9 22 3 JeERAAT (Table 3).
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Tooth color changes associated
with the bracket bonding and debonding

Seok-Pil Kim, DDS, MSD,” In-Nam Hwang, DDS, MSD, PhD,b
Jin-Hyoung Cho, DDS, MSD,° Hyeon-Shik Hwang, DDS, MSD, PhD’

The purpose of this study was to evaluate the tooth color changes of resin bonding sites and their
adjacent sites on orthodontic bracket bonding. Sixty extracted sound premolars were used and the tooth
color was recorded according to the CIE L'ab color system using a spectrophotometer. The tooth colors
of the twenty premolars were measured and compared before bracket bonding and after removal. On
a further twenty premolars, the tooth color was measured before and after only primer application. In
the change of L’ values, according to the bracket bonding and primer application, the lightness was
decreased, and in the change of a and b™ values, the color was changed into a more yellowish color.
The color differences (AE') were calculated from the L'a’b values and compared with the standard value
of clinical detection (AE*=3.7). The color differences between before the bracket bonding and after
removal noted exceeded the standard value and those of between before and after the primer
application were not larger than the standard value. Toothbrushing was performed after application of
the primer to evaluate the color changes according to the primer abrasion. As a control, toothbrushing
was performed on the last twenty premolars. The color differences noted were larger than the standard
value after toothbrushing. Also, to evaluate the color changes of the tooth which is exposed to sun
irradiation after bracket removal, additional photoaging was performed and the color was measured for
all teeth. The additional color differences after photoaging were smaller than the standard value. The
above results suggest that the tooth color changes after fixed orthodontic treatment.
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