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ABSTRACT

Effects of bleaching and fluoride application

on white spot lesions

Cho A Ra
Advisor: Prof. Kim dong kie, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The objective of this study was to evaluate the effect of external
bleaching and fluoride treatment on teeth with white spot lesions(WSLs)
as means for improving aesthetic with minimizing tooth damage. One
hundred and forty extracted teeth(the third molar), without caries, cracks,
fractures, abrasions, white spot lesions, staining, and restorations in the
buccal enamel surface were used as experimental specimens. The
specimens were divided into a sound enamel specimen and a white spot
lesion specimen and were bleached with 1526 hydrogen peroxide or 35%
hydrogen peroxide. The specimens with bleaching treatment were
examined for color difference and demineralization after fluorine gel
application. The L *, a “ and b * values of the CIELAB system were
measured using a spectrophotometer, Vita Easyshade®V (Vita Zahnfabrik,
Bad Sickingen, Germany) and the color difference(AE) was calculated.
Before and after the fluoride treatment, specimens were taken with
QLF-D Biluminator™ 2+ (QLF-D, Inspector Research System BV,
Amsterdam, The Netherlands). Using QLF image analysis program (QA2
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v.1.25), the relative fluorescence loss (AF) of lesions compared to sound
enamel was analyzed. Statistical significance was tested using t-test and
ANOVA using the IBM SPSS Statistics 20.0 program (IBM Corporation,
Armonk, NY, USA). The difference in color value (AE) between the 15%
H>0- bleached enamel and 15% H>O, bleached white spot lesion was 2.47.
15% H20: bleaching treatment on white lesions can improve esthetics.
There was no significant relationship between tooth demineralization and
bleaching(p>0.05). But applying fluorine gel at bleaching treatment has
remineralization effect(p<0.05). It was concluded that fluoride application
after treatment of a bleaching agent with white spot lesions is effective

in improving esthetics and remineralizing teeth.

Collection @ chosun



A

1=}
T

EHol

H 4 (white spot lesion) &

ul AH
b B |

e

NJo
O

~
V,O

o

i)
il

= Jeng

o
o] L Fet A HA

gl

o)
=<}

ul
-

It

Al

Rl

3 HFE=E %
=] o}

€}
=

pr
4
o
=
=
)
o
et
pr

5o} Lhehybey.

N

el
iz

gt

s

’

IR

’

w) A v}

Al

o #xlo] &3]

|

el

N

e

eF3} 5F 2 (silicon carbide) A < nlA) ¢}

o} e

—_
o)

o|7F 0.2¢14 0.3
Anl AA = 7

1

Nl

29

T
B

3l

= AA

. shgol AAHAY B4 w

4

=
|

Eis

mmE HA &olof

7] (lightness) %ol

el
(=)

el

Collection @ chosun



A7 B aE

-
L

287t o & olFolAn

A
X

9 1ol

o

el

ox
—_
fie)

H]_ﬁl

shake o],

Jo} W=

5(

Ao} e vjuA o] FAEE ol

=
W

Tor

S B )

1o w B Aoy

AlA,

5% ~35%¢] Hydrogen

-
.

] ) 4] 2

-
.

| 2ol A AF-8-5]

5(

o A wEoZP,

5ol gk
T EEE !

peroxide, 10~35%2¢2] Carbamide peroxide, Sodium perborate

g

5
T

g

2 Aol A

2+ 38} 2 (H202, Hydrogen peroxide)

A Rw o} 7

e ATFES

v A7 H A Aobd

=0
o

ok}, Joiner A.”

o)
S

o7 Hel7} ol oA

o

44
7o

el
00

o
=

]

H

]

/O

2=
v

T vMAZ A% 7

olthir &9dth. 22y} Dahl JEY

=
T

ul o
1=

)

p

z‘ﬂ_

il 2y

0] 3]

=]

E

o

~
23]

O‘I 5}9.11)'

7HA] FEe] HoO, "W Al A A&

)

Tor

T 7 xS HO, WWAE

Collection @ chosun



Quantitative light-induced fluorescence (QLF) HH]Z

M, ) B £¥} Aoje] vAE GBS

WA s A B AR BEAS HRE

Collection @ chosun



AT A=

1.

A

O Z 140 NE

SEREREE

A el

5] 9]
CUDHIRB 1710

2]

313 4l

]

5(

ol

Tor

o

T
N
N

o

PN
<<l

=] A 20173

2

046).

0

B

A7 AA

7}.

—_
fie)

Tor

v
_q]

}s9tt . Group 15-E Group 57HA]+=

v A 3]

H

oo
<
o)
oF

o

N

23

o] 1L Group 4% € Group 7-& m]® H3F

o] tH(Fig. 1).

30

15% H,O, WA=
°E

Fem 37 C

S

o
T

Group 1

R F

S

Bbel 2 24 AJZkvith LA

—_

st Group 2© 35% H20

ot

w7

tod Group 13 #

°]-&3%

=
=

N

o
T

Group 3

F93 .o

S

24 Al zkmpe} |

93 gole

Collection @ chosun



=2 F=gA sohl stk

<
)
—_

FA T

Group 49 5% <F 2] H

=
Eot=

15%, 35% Hz0-

z}

ot Group 49 5% Z+

S

B

9% etel

=il
=

uH
sl

Pt m

S

Group 13} #o]

Group 33

KR
T

Group 63 7

Nr

Z7]

A9

ZfA srobiith Al

1=}
T

atE AZR=Z

A 5

=
=

A

&

Faem 37 C

S

24 A Zrmpch LA

ol &
A

& E

Collection @ chosun



120 specimens

Group 1 Group 2
(n=20) (n=20)
Sound” Sound”

[ [
15%, 35%,_
H202" H202"

Group 3 Group 4 Group 5 Group 6 Group 7
(n=20) (n=20) (n=20) (n=20) (n=20)
Sound" WSL™ WSL® WSL WSL
[ [ [ [ [
a 15%% 35% 15%, 35%,
WSL O™ 0" RO RO
[ [
| | | F*gelb ‘ | F*gelb ‘

‘Color measurement ‘ ‘

: ; color measurement by Vita Easyshade \%

; mineral loss measurement by QLF-D Biluminator

WSL ; White spot lesion

2+

Figure 1. Flow chart of the study experimental design.
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Figure 2. An example of a tooth specimen buried in a acrylic resin block
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Figure 3. CIELAB color space
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t}. Vita Easyshade®V(Vita Zahnfabrik, Bad Siackingen, Germany): Tuj
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AR =7k glo]l £ Fa olsd & vk 34 HS e 5 mmA =9
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Figure 4. Color measurement using Vita Easyshade®V.
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QLF-D(Quantitative light-induced fluorescence—digital) BiluminatorTM
2+(QLF-D, Inspektor Research System BV, Amsterdam, The Netherlands)
S 2l WA $ATE BASEE AeHn o OLF
gl 2o PR3-S @71] Hed 23d HEgd

A#A Y windowE QLF 7}‘31]‘“/}«] TGl AAAIA oW AE
QLFo 93] 7125 oJu]x]E= QLF AZE¢ 9 (QA2 verl.25)ZE =3 White
spot lesion®] & 24 FHAF)S A #3lste] A3 cH(Fig. 5

Figure 5. An example of white spot lesion analysis prodecure using QLF

and QLF software
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a7 A4 A

stol A F o BRSOl A w7 Sk AS F9E 5 ok Group
S Group 19 B8] o =LA Z=7}38FtH(p<0.001)(Table 1).

A Hagdol 35% Ho0: 71 X8 Group 2= L° gkol H+t 1391 &
7hskdar, WA W aol 35% H:0, v A A g Group 5= L° gkol 475 57t
tolA o BFA w7 Sk As 1 Ak Group 2914 LT
2 Group 59l Hls] o =LA F7FsFA tH(p<0.001)(Table 1).

Group 394+ WA WHA7F AAEHEA Lgko]l 713t (Table 1).

Table 1. Comparison of L° value between baseline and after bleaching

treatment among the groups (MeantSD)

Group Baseline Treatment Difference
159 BL(Group 1) 85.36 (#4.19)  89.11 (£3.77) 3.75(£1.82) .
35% BL (Group 2) 78.90 (£5.46)  92.81 (£2.56) 13.91(+5.89) -
WSL (Group 3) 80.43 (£2.72)  83.94 (£2.97) 3.51(+2.28)
WSL + 15% BL (Group 49 75,14 (£4.68)  83.95 (£4.09) 8.81(+3.08)
WSL + 35% BL (Group 5 71.80 (£7.65)  76.54 (+5.65) A75(£3.67) ——

ANOVA, *; p<0.05
BL; HsO: bleaching, WSL; white spot lesion

_14_
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s HaEgdol 15% H.0, w9 A X Group 12 a’

28k ar, WAl W e 15% HOp v A X8k Group 4%

st A4 A4

(p>0.05)(Table 2).
Group 3olA = W4
2).

BE AEdA a’
Cogke] foe Az atelE
‘Oﬂ 35% HyO, w2 X3 Group 2+ a
H 2ol 35% HoOr "™ 2 X3+ Group 5% a’
HAastAFY. Group 292 Group 53Fel ol

Wark AdE W oa g

g}o] Bt 2.02
T oZkol Hit 1.64
e 7raskenh 18y Group

A Hp>0.05)(Table 2).

CEE S

Hat 324 7+
e "Wt 332
AT

M7 A gl th(Table

Table 2. Comparison of a“ value between baseline and after bleaching

treatment among the groups (MeantSD)

Group Baseline Treatment Difference
15% BL(Group 1) 4.73(+1.44) 2.71(£1.04) -2.02(+1.64)
35% BL (Group 2) 5.27(+1.16) 2.23(£0.52) -3.24(+0.92) -
WSL (Group 3) 5.04(+0.89) 5.08(£0.78) 0.04(+0.60)
WSL + 15% BL (Group 4) 5.73(+1.15) 4.08(+0.85) -1.64(+0.58)
WSL + 35% BL (Group 5) 6.14(+1.74) 2.82(£0.93) -3.32(£1.97) ——

ANOVA, - p>0.05

BL; HsO: bleaching, WSL; white spot lesion
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Axg Hegde] 15% Hx0p v A X8k Group 1> b~ gkel 1 563 7+
28k ar, WAl W e 15% HeOp v 3 X138+ Group 4= b~ #kol Hit 1.64
stk v X2 F BE AECA b g2 FASIATE Group 104
b" #& Group 4° ®]3} Fn kA 743 tHp<0.001)(Table 3).

Axds Wl 35% HoOp W M A gk Group 2= b~ gkel Hit 62 7
AL, WA el 35% HyO, WM A A3 Group 5% b° gkl ¥t 874
ARk Group 5914 b e Group 28]&  Fom|EAl HAEATH
(p=.005)(Table 3).

Group 3°llA4= 2 24 Wizt A4dE o b- @2 ¥shyh A ik
(Table 3).

Table 3. Comparison of b" value between baseline and after bleaching

treatment among the groups (MeantSD)

Group Baseline Treatment Difference
15% BL(Group 1) 48.75(+2.94) 43.12(+3.26) -5.63(£1.78) .
35% BL (Group 2) 48.29(£2.02) 42.09(+x1.91) -6.20(£1.39) -
WSL (Group 3) 48.38(£2.27) 49.63(+2.30) 1.25(+1.15)

WSL + 15% BL (Grouwp 4 4840(£2.72)  46.76(+3.15)  -1.64(+3.40)
WSL + 35% BL (Growp 5 45.32(£3.78)  36.58(+4.16)  -8.74(+3.55) ——

ANOVA, *; p<0.05
BL; H>O: bleaching, WSL; white spot lesion
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AAdg Hgdol 15% H0, w¥ AAg Group 1= AE grol i 7.31
ol a1, wiAH Aol 15% H0: W¥W A A3 Group 4= AE kol it 9.79 <]
t}. Group 4ol AE & Group 1o w8l FosA  WHIEATh
(p=.002)(Table 4).

A4 Mddel 35% HyOp W A A& Group 2= AE gtel H+ 1579
olar, WMAw Ao 35% HoO. W A X8k Group 5 AE #kol Hit 11.21 ©]
tt. Group 2°14 AE #e Group 5ol HlE] FosA  WIEdTh
(p=.002)(Table 4 & Fig. 6).

Group 3°1A4= 13 24 Wi 2 u] AE & 4.16 ¥3}sle] =
AT T 7HE AA Wskstdoh A AR A HO: MW HAE st
AEe] ®W3al= f93% Aoz yerwtth Group 3 & Group 4, Group 3 &
Group 5 7+9] 914 o] A2 (p<0.001), Group 4 & Group 5 Ztell A
o] glermg wuAl Fef WA WA Az wsige JAVE gl

(p=0.377)(Table 4 & Fig. 6).
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rn
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ol
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Table 4. Comparison of AE between baseline and after bleaching treatment

among the groups (MeanSD)

Group Mean(SD)
1596 BL(Group 1) 7.31(£1.71) ]«
35% BL (Group 2) 15.79(£5.37)
WSL (Group 3) 4.16(£1.85) - %
]
WSL + 15% BL (Group 4) 9.78(£2.75) o — -
WSL + 35% BL (Group 5) 11.21(£3.58)
ANOVA, *; p<0.05, —; p>0.05
BL; H20O: bleaching, WSL; white spot lesion
AE
24
22
20
18 A(Group 1); 15% bleaching

i6

B(Group 2); 35% bleaching

14

C(Group 3); white spot lesions

12 HAE

0 D(Group 4); white spot lesions
P — + 15% bleaching
6 1 E(Group 5); white spot lesions +
] i 35% bleaching
5
0 - T T T T

A B C o E

Figure 6. Comparison of AE between baseline and after bleaching

treatment among the groups
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2. 83 F Hst

7}, A W Ao wWlA =X A AF Ft v 1L

Group 40l A # A ® Aol 15% H0. W A2 & AF g2 Bt -8.83°]
a, v A A S gt 8197 EFo]l 25 A8tk Group 5914 WA
el 35% H:0, vW A2 d AF %M Pt -8390m, v A F o
T -891% &3|Fo] 27 ZUtegY. T & EF H0, 1 Hx AT &3
Fol Mk FAACE fFoskA etk ERF HO, Al o] wE ©
3% vl A= 5 atghe] ojW A e A %ﬁku‘r(Table 5 & Fig. 7).
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Table 5. Comparison of AF between baseline and after bleaching

treatment among the groups (mm* %) (Mean+SD)

Group Baseline Treatment Difference

WSL + 15% BL (Group 49 -8.83 (+2.51) -819 (£1.78) -8.83(+251)  p>0.05
WSL + 35% BL (Group 5)  -8.39 (+2.33) 891 (£2.04) -8.19(+1.78)  p>0.05

paired t-test, p<0.05
BL; bleaching, WSL; white spot lesion

-5
-6
- — Group 4
_ — G 5 . .
8 roup Group 4; white spot lesions +
>< 15% bleaching
= Group 5; white spot lesions +
35% bleaching
-10
Baseline Treatment

Figure 7. Comparison of AF between baseline and after bleaching

treatment among the groups
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Group 62 WA W 4o 15% H,O, m¥ 2] 3
0

Zoll B =X F Gt -8,
28k Xolo] BAE A uw &3
A A H(p<0.001). v} muiA] F

A tH(Table 6 & Fig. 8).
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Table 6. Comparison of AF between baseline and after fluoride application

treatment among the groups (mm* %) (Mean+SD)

Group Baseline Treatment Difference

WSL + 15% BL (Group 49 -13.62 (£4.07) -7.72 (+1.77) -8.83(+251)  p<0.05
WSL + 35% BL (Group 5 -12.69 (¥4.24) -8.64 (£1.93) -8.19(+1.78)  p<0.05

paired t-test, p<0.05
BL; bleaching, WSL; white spot lesion

-5

-7

= — Group 6

-1 = Group 7 Group 6; white spot lesions +
15% bleaching + fluoride

-13 Group 7; white spot lesions +
35% bleaching + fluoride

-15

Baseline Treatment

Figure 8. Comparison of AF between baseline and after fluoride treatment

among the groups
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