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sheta 2 Halw a, Boby g Btelede o B3
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1) A1 A2}

A2 6704 ol 2AH 472 279 X 2 7
1704 P2 47) 1F0 = e 5 100mm x 15mm
x 15mme] 271 (Ortho-Jt*, Lang Dertd, USA) &= 2
olo] ok H e AARE 7| Fo 2 Hekd £ro] Ho| %
% 143 Kol cHg ez) 2 wjv| 4 (B4 v g
N2 Auteta AE A& AR S50l Baskath

2) Al ob m A o E A = A

2o} u] W #f| = 35% 4k} 4 (Power Bleeching Gd®,
Orartech, USA)E AH8-311 1L, B4 E3AE vl B
31l Cavity shidd® (5% NaF, 3V ESPE) 9} A E}g1¢] pH 7
Gd® (29 NaF, Pascdl, Canada) & A1-2-3151

975 89

8h5-2 B 73] (Sabucks USA) 60 g o144
£2 F B SRS 10000 S A9 29 )
s

Table I. Experimental grouping (N =44)

H AP EF
7} 152 Tedlel 2} o] a3 ch

1) =] o} m] ¥ 2] 2] &

z)oke] wjwl X 2] = n|WA] & 2o} el dU A
E=¥35t3, 379 Ultralite 180A Plasma® (Rolence,
Tawan)S BL10 ¥H2] © 2 10 B-7F ZA}ale] njulz| & &
A3 ZATE o] mEA S A =R A AstaL nHAE
AEE 3 F BN 10 27 A e B4 S 23 o Wt
B Al sl F 30231 Al S =263 T v A2
7t ed T 5 2E Bl FEeR slEA R zho] njy
A& AAS L, 37C FHFNA FF Bt Hisii)
ol¢} 22 I & 1Y 1HA 0 = 3Y 3 Al skt

e =X A&

F 37T TR Estt 719 AsaL"
oA Heg] g ol&A g o] BEAS A A6t
379 &4 A&

BEANHE AY o] 7Y A A|A DT 2=
Z A, 719 &2 weksk gl

D ESE

Az 2 m A, e -, 7)0] g 281,357
d F A A 4 S fal AR 2=

VITA Easyshade® (VITA Zahnfabrik, Bad Sakingen, Germany,
Fig. )= =% F74°] 5 mm, 39U F 4 Q0 A3
D65, AJofzt-2 2 ° o]l a1, EHS] Fe o} FHH s b=
o mE A o] 2ol 7hA] 23 (Spectrd exdusve)st == st
ATh EF 2GS T AHS A 9ol £l

274 §g Aoh o] £1 0 2 QA AA AT T v

Group Sample Bleaching agent Topical fluoride Coffee solution
1 11 None None Done
2 11 35% hydrogen peroxide None Done
3 11 35% hydrogen peroxide 5% NaF, Cavity shield® Done Fig. 1. VITA Easyshade®™ (VITA Zahnfabrik, Bad Sakingen,
4 11 35% hydrogen peroxide 2% NaF,pH7 Gel® Done Germany).
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/\ﬂ /\1— ;(] FE= 011 Al 5-51—1';_/\1
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T {3 (AL), A=

W3} (AC), M4 M3l (Ah)= w2 =2 ANOVA ¢}

Tukey SHSDZ £ 319 a1, w| o] 2] &

P e g

W 3}, A & ¥ 5}, A4 ¥ 51 Oneway ANOVA S} Tukey s

HSD= -9} 4= 0059 A 2413131
R,

njd Fo} 73] 28 1,3574
WA} A} ASHE nelA =3
0 o2 ATt} (Tdlell-IV).

3% Itk n| e 1
+ 378,908 + 390,954 + 202&

2,3, 4= 1wl % 809
W57k 37k o

Table I1. Difference of lightness (/L) during the experiment

715] A4 sheiA] At wh} Wt 2Hael A L, 719
28 7Y Tl = 1437 + 457, -1457 + 4.36, -13.74 +
3582 7L/\»=]_oﬂ1;]. 1:1] Hﬂ;q = Eﬁg]_;q o}p, j_E' 18 1
22340 Z e =2 A] -031 + 1822 2k7F 7HA
a9l 3, 719 28 7Y o] -1503 + 3508 At
(Tablell, Fig. 2).

15 2 3,40l A u] 2 -325 + 2.66,-253 + 3.64,-505
+ 3972 A7} tAstgth 28 2,45 A9 A4 1,3
d 7 A=) Fasierh 5 d R Sk
IF3IEAYHEL1L & XHJP B S7kelti 3
893, 5Y T = =Tkt 28 2, 3,4= 7
79 3 A=} 161+375 -2.35+ 515,-1.78 +
A65% 7rAetith vA & T oA 2 1 12 1
F23409 Z e 23 A] 025 + 152% | 7} kgt
Z71et 1, An A8 79 3 -153 + 2972 7H45HS
T} (Tablelll, Fg. 3).

18 2,3, 404 m]¥] 2208 + 168,207 + 174,293
+ 139% 473 X7} ~7}o}MJJr 75 A8 st
A AG7t AR HaED, AT 487 FolE -
515 + 3.75,-487 + 296,-502 + 2447 71431t 1
WA S B3F 1A & 15 1S 15 23,409 & 4%

—_

Investigation Group 1 Group 2 Group 3 Group 4
Baseline 0 0 0 0
After bleaching 031 +1.82 8.09 £3.78 9.08 +3.90 9.54 +£2.02
Coffee immersion for 1 day 872 £336 401 £3.13 535 +£3.13 4.70 £ 2.66
Coffee immersion for 3 days -12.69 + 344 -11.29 £3.16 -11.37 £3.04 -10.06 £ 3.10
Coffee immersion for 5 days -14.99 + 4.07 -13.04 = 4.60 -13.84 +2.84 -13.40 £ 3.03
Coffee immersion for 7 days -15.03 & 3.50 -1437 £ 457 -14.57 + 436 -13.74 4 3.58
Table I11. Difference of Chroma (A C) during the experiment
Investigation Group 1 Group 2 Group 3 Group 4
Baseline 0 0 0 0
After bleaching 025+ 1.52 -3.25 £2.66 253 +£3.64 -5.05 +3.97
Coffee immersion for 1 day 241 +2.79 448 = 4.80 -1.30 = 5.74 -4.59 +3.28
Coffee immersion for 3 day -3.00 =220 -5.53 £5.10 -5.82 +£6.38 -6.20 = 4.61
Coffee immersion for 5 day -1.07 £2.76 250 £5.33 -2.67 £5.50 242 +463
Coffee immersion for 7 day -1.53 £297 -1.61 +£3.75 235 +£5.15 -1.78 + 4.65
Table IV. Difference of hue (Ah) during the experiment
Investigation Group 1 Group 2 Group 3 Group 4
Baseline 0 0 0 0
After bleaching -038 £0.75 2.08 & 1.68 207 + 174 293 +1.39
Coffee immersion for 1 day -1.07 £ 1.67 -0.75 £229 242 £3.01 -0.11 £ 1.94
Coffee immersion for 3 day 265153 267 £3.11 -2.07 £3.08 -1.98 £2.71
Coffee immersion for 5 day -4.80 +2.25 -4.90 + 3.50 434 +3.70 -528 +2.59
Coffee immersion for 7 day 499 + 1.64 =515 +3.75 -4.87 +2.96 -5.02 +244

CHEHA|ntE A ES|X| 20094 473 3%

259



Yot MTH - FHE

22 T} o X2|E xlote] Mgistof ojx|E ¥

Delta L - values

3 10
2 5[= 3 *= Growp |
S ey L
1 W, = GAroun
- " | Grousad
o 10 ——m ar3:
@ -15 —
)

1 2 3 4 5 6

Investigation No.

Fig. 2. AL-values during the experiment. Investigation No.1; Baseline,
No.2; After bleaching, No.3; Coffee immersion for 1 day, No.4; Coffee
immersion for 3 days, No.5; Coffee immersion for 5 days, No.6; Coffee
immersion for 7 days.
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Fig. 4. Ah-values during the experiment. Investigation No.1; Baseline,
No.2; After bleaching, No.3; Coffee immersion for 1 day, No.4; Coffee
immersion for 3 days, No.5; Coffee immersion for 5 days, No.6; Coffee
immersion for 7 days.

=7 A] 038 + 0752 A4t x| 427} <z} 74439t} 7
o] Agsir A sk, 7Y §-49 £ 1642
A A7t arast i (TeblelV, Fig. 4)

4% Wt o gk whE 27 ANOVA Z 2 ol & 3%
Al *17“’11 uhE B Wshs $AH o R fFolstA v

Table V. Repeated Measures ANOVA of AL
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Fig. 3. AC-values during the experiment. Investigation No.1; Baseline,
No.2; After bleaching, No.3; Coffee immersion for 1 day, No.4; Coffee
immersion for 3 days, No.5; Coffee immersion for 5 days, No.6; Coffee
immersion for 7 days.

o (P<.05), 15T ARt 4% 248 Eotw A4
° 2 Fo ot Yttt (P<.08). L2} B &= Wistel tf
A TF B AR A 2w el e FAR LR o
2}o] 2 Ho| x| &gkt} (P> .05 TaleV).

A = W 3}o)| o 8} wkE =% ANOVA 23} tha & A%
Al Azt w2 A= sk BAH o2 o shA YE
o (P<.05), 15T AR 45 2H8 Bot = BAIA
O 2 frof oAl ekttt (P<.09). L2t A &= ¥ St o
S RA 2F B A Al LF Aol = BAIA R e
Afo| & Kol #] g3ttt (P> .06, TebleVI).

A7 v stol tf gk Wk 27 ANOVA 2 2} ohd g 7%
Al A Ztel] 2 A W sle SAA o2 ol stA vE

o (P<.05), 15 AR B35 A8 e EAA
O 2 oot YEbstT (P <.08). L2} A4 Wistel tf
A IF B AR A 25 elle FAH LR o
Z}o] & Ho| ] ek} (P> .05, Tehle V).

njw S W% sl Ay Hshe W 1F 2 3,49

Multivariate test of AL
Effect Value F Hypothesis df Error df Sig.
Time Pillai’ s trace 0.98 465.81 5 36 0.000
Wilks' s Lamda 0.02 465.81 5 36 0.000
Hotelling s trace 64.70 465.81 5 36 0.000
Roy s greatest root 64.70 465.81 5 36 0.000
Time Pillai’ s trace 0.96 3.60 15 114 0.000
* Wilks' s Lamda 0.20 537 15 99.8 0.000
Group Hotelling' s trace 333 7.69 15 104 0.000
Roy s greatest root 3.08 23.39 5 38 0.000
* Pvalue of Mauchly s Test of Sphericity is lower than 0.05.
Test of between-subjects effect of AL
Source Type Il sum of squares df Mean square F Sig.
Intercept 1421670 1 1421669.993 10623.32729 0.000
Group 65.79121 3 21.93040404 0.163873375 0.920
Error 5353.012 40 133.825303
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Mot M - FAHE 2 £37} oja M2/ Hofe] Hgisio] oixiz 23

nllslA] 958 E 1Ajold] SAHCR feld AolE  glo] AR )3 Aol E HolA it} P> 0
B P<05), A% Mk Fole Aol 8 Mol gk (TaleVIIL IX)
oh (P> 06). W = W, A= W3], 43 Wahe v i 25

Table VI. Repeated Measures ANOVA of AC

Multivariate test of AC
Effect Value F Hypothesis df Error df Sig.
Time Pillai s trace 09 488 5 36 0.000
Wilks s Lamda 0.1 488 5 36 0.000
Hotelling' s trace 6.8 488 5 36 0.000
Roy s greatest root 6.8 488 5 36 0.000
Time Pillai s trace 09 32 15 114 0.000
* Wilks s Lamda 0.3 3.7 15 99.8 0.000
Group Hotelling' s trace 1.8 4.1 15 104 0.000
Roy s greatest root 13 102 5 38 0.000

* Pvalue of Mauchly s Test of Sphericity is lower than 0.05.
Test of between-subjects effect of AC

Source Type III sum of squares df Mean square F Sig.
Intercept 369601.8 1 369601.83 6207.33 0.00
Group 129.4124 3 43.14 0.72 0.54
Error 2381.711 40 59.54277273

Table VII. Repeated Measures ANOVA of Ah

Multivariate test of Ah
Effect Value F Hypothesis df Error df Sig.
Time Pillai s trace 0.94 107.07 5 36 0.000
Wilks' s Lamda 0.06 107.07 5 36 0.000
Hotelling' s trace 14.87 107.07 5 36 0.000
Roy s greatest root 14.87 107.07 5 36 0.000
Time Pillai s trace 1.08 427 15 114 0.000
* Wilks' s Lamda 023 471 15 99.8 0.000
Group Hotelling' s trace 213 493 15 104 0.000
Roy s greatest root 133 10.09 5 38 0.000

* Pvalue of Mauchly s Test of Sphericity is lower than 0.05.
Test of between-subjects effect of Ah

Source Type III sum of squares df Mean square F Sig.
Intercept 1759100 1 1759100.38 39594.361 0.000
Group 40.51242 3 13.50 0.304 0.822
Error 1777.122 40 4443

Table VIIIL. One-way ANOVA table for AL, AC, Ah after bleaching

Variable Sum of squares df Mean square F Sig.
AL Between groups 712.14 3 237.38 25.683527 0.000
Within groups 369.7 40 9.2425
Total 1081.84 43
AC Between groups 160.0061 3 5333538 5.5632495 0.003
Within groups 383.4836 40 9.587091
Total 543.4898 43
Ah Between groups 67.34614 3 2244871 10.759497 0.000
Within groups 83.45636 40 2.086409
Total 150.8025 43
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Table IX. Tukey s HSD for pairwise comparison between groups; After
bleaching, Numbers represent P-values
Immersion in coffee solution for 7 days

Comparison AL AC Ah
Group 1 - Group 2 0.000 0.104 0.001
Group 1 - Group 3 0.000 0.221 0.002
Group 1 - Group 4 0.000 0.051 0.000
Group 2 - Group 3 0.829 0.946 0.999
Group 2 - Group 4 0313 0.529 0.523
Group 3 - Group 4 0.807 0.238 0.514
Ik
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ORIGINAL ARTICLE

The effect of fluoridation on discoloring of bleached teeth

Hyang-Ah Jang', DDS, Kyu-Won Suh’, DDS, MSD, PhD, Jae-Jun Ryu**, DDS, MSD, PhD
'Graduate student, *Professor, Department of Esthetic Restorative Dentistry, Graduate School of Clinical Dentistry, Korea University, Korea

Statement of problem & Purpose: To study the effect of different fluoridation methods after in-office bleaching on the color of teeth during severe staining with coffee.
Material and methods: 44 specimens were randomly divided into four groups. Group 1 (no bleaching, no fluoride, coffee) was served as control for the influence of coffee on
the color of untreated teeth. Group 2, 3 and 4 were undergone bleaching with 35% H.0: for 30 minutes a day on 3 consecutive days. Group 2 was remained without fluoridation.
Group 3 and 4 were fluoridated for 1 hour with either Cavity shield® or pH 7 Gel®. All of groups were immersed in coffee solution for 7 days. Color determination was accom-
plished using the spectrophotometer (VITA Easyshade®). Results: AL and Ah increased, whereas AC decreased in the bleached groups. Pairwise comparisons with Tukey s
HSD showed that there were statistically significant differences for AL and Ah between the bleached groups and the non-bleached group (P <.05). AL and Ah decreased con-
tinuously, while AC showed an increase after a decrease in all of groups during immersion in coffee solution. After immersion in coffee solution for 7 days there were no statisti-
cally significant differences for AL, AC and Ah between the groups (P>.05). Also there were no statistically significant differences for AL, AC and Ah between the group 3
treated with Cavity shield® and the group 4 treated with pH 7 Gel® (P > .05). Conclusion: It was concluded that fluoridation was not beneficial to the prevention of extrinsic
stains after bleaching. (J Korean Acad Prosthodont 2009;47:257-65)
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