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The effect of the Nd -YAG Laser irradiation time

on non-vital tooth bleaching
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Table 1. Groups classification by Laser irradiation and application time

Table 2. The vita value-oriented shade guide with 16 shades ranked

from the lightest color on the left to the darkest color on the right

Table 3. The design of shade test and shade matching

Table 4. Shade value of each group according to the time (Mean #*

Table 5. Shade changes by 1st shade matching (Mean = SD)

Table 6. Shade changes by 2nd shade matching (Mean % SD)
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Fig 1. Graphic representation of shade matching by 1st shade

Fig 2. Graphic representation of shade matching by 2nd shade
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ABSTRACT

The effect of the Nd -YAG Laser irradiation time

on non-vital tooth bleaching

Kang, Seung Bok
Advisor @ Prof. Min, Jeong-Bum
Department of Dentistry,

Graduate School of Chosun University

The purpose of this /7 wvizro study was to evaluate the effect of the
Nd-YAG laser irradiation time on non-vital tooth bleaching. Forty
extracted human mandibular premolars with intact crowns were used.
After endodontic treatment of these teeth, the canal filling was removed
2mm below the CEJ and covered with a 2mm thick glass—-ionomer. The
mixture of sodium perborate and 309 hydrogen peroxide were placed in
the pulp chamber. The teeth were randomly divided into 4 groups of 10
specimens and Nd-YAG Laser irradiation treatment was performed
differently; Group 1 was not irradiated and Group 2, 3, 4 were irradiated
for 10, 20, 60 seconds each.

Fresh bleaching agent was replaced at every 7 days and then, Nd-YAG
Laser was also irradiated. Then, shade change was measured at 7, 14, and
21 days. To evaluate the degree of shade change, 1 evaluator recorded the
shade of each teeth using Spectrophotometer (Shadepilot, DeguDent, Inc.,

Hanau, Germany).
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To evaluate the effect of Nd-YAG laser irradiation time, obtained shade
values were analyzed by two shade matching. The first shade matching
was defined as comparison between 2 color values which measured before
and 1 week after laser irradiation and the second shade matching was
defined as comparison between 2 color values which measured before and
right after laser irradiation.

In the first shade matching, irradiated teeth showed brighter shade than
the non-irradiated teeth. Though group 2 showed the greatest shade
change among the groups, the difference between Group 4 was not
significant. The results of second shade matching showed that the teeth
shade measured right after initial laser irradiation showed statistically
significant changes compared to non-irradiated teeth, but there were no
differences after 1 week.

In conclusion, this study demonstrates that Nd-YAG laser irradiation has

influence on the degree of shade change of non-vital bleached teeth.
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APt Az ot AL 2RFAAY HE e

Aop WA} A AT AN=e LA AT ASEH g, 1947 S
o]F wAg Ao g mwo] A Bt 18849 Harlan'& w9
A Fas s (H029) A4S AS dFHon, Stewart” = A 57l 7}
g% 30% A4S A 43 thermocatalytic bleaching techniques X i
3k vl gltl. A9k thermocatalytic bleaching techniques Z &3 X o}9]
%04 1~8d F AAE gFF7 ARG AFAP. 1961d
v AELE e sE Rugded e AYEEF (sodium perborate
/NaBO3 - 4H0) % F/F5¢ &£3& mwAE A5Ae A&, 1 +
Nutting”# Poe® 7} ZH4 W4l 30% #HAst5a=z dixste] 445950
o] A o] ‘walking bleaching’ °]® T AgA7} EFHozx YL F7Aql
A7t vepgtha s

gk, Light (3) Amplification (%) by Stimulated (%) Emission (%
%) of Radiation (FAhZt= @59 FoEAd #olA (LASER)=
Einstein®] =93 o2& nlgtoz suts ol 1960 Maiman''?el] <
g FH ol AvE AL JNEE olF e T/ 1A (Nd-YAG, Er-YAG
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4o EE 9T Fokdd oAM= 2 T

FAol = thFe FokollA HFAHoR AFHIL e Aol A I Y

AA doldt Fz FALEL oY Argoz AgHE JEAQ



H ol A o= Nd-YAG #@ o]l A, Er-YAG @l o] A, CO; oA 7} glow zhzthe]
Zol A EAo uwal ol L£x7 =gl

A wAE AgAE wEr] HE b dird o A gHE WY
walking bleaching®} thermo/photo bleaching <2} olt}. sFx gt L&A oA F3

AAE E7]F+yY A7171 75 o] £33 thermocatalytic bleaching technique©]
kst w AR s SIAE F YA Hakstead dE FHekA A
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A ool 7h mjelgls dubAel dYdHtt o Wy shdstr] wiEo] Ao}
2 ol Ao 7 wA gertin FHE/|E drh 53 Nd-YAG @
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dolAE AeWe W, FAA del 4 A W Erbo] WAL oS
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ARG APE 7hA of T Mo (Vita shade A2 o) x| ¥ shet A+
2 ARSI AT AW 2o e EE AANY AF
Al IALE A A 2o 2ADER AokE AlFHSAT. A&
FEHE wE7]) s A5

Ballaigues, Switzerland) A% 53 YA-HElw Y& o] §3te] F271A
2% QS APt o] & continuous wave techniqued ©] 83t 7 ¥
HAZ S FAdATG. AAF FFE5 od¥str] s AAFE 9o
2 AA (CEJ) 2 mm 3H7hA 7F9 ¥ plugger2 AHBAES AAG &, &
EAX0l dE FY2otolewnHE 2 mm FAE wWeot Wa A w3o 7

Az et A

& N % vk 2 Protaper (Dentsply-Maillefer,

(1) = =2

WA= HEAUGEF (sodium perborate)® 35% At AS o 2 g/ml
o] powder/liquid Hl &2 &3] ZE Hojo] FAsA H&sdnt. =34
WA S o}l L7t A2 XG0 XA 7] cotton pelletSZE o] H o E
718 AA F, vUAZ AFAe] sWoeR GAHEE Stk Nd-YAG
Laser (SDL-3300EN, B&B system, Seoul, Korea)Z A}83to] wave 1.06,
pulse rate 20 Hz, energy %2 100 m], power <2 20 W= TYsA A4
sto ZAbe At m Al AL F HolAE AFAelA lem Hol A FAFSA
ok Hop B Xop F9 XA 2% AFo] wE FALS HAFAT]T] 9
] FZAEE AE 1022 3, 371302 102 A2 2 cooling times
ZFATH dHolA ZAE g & wlwE AHIAIZke] mE IRM  (Dentsply,
=

Milford, USA)S H4A3 3mm FAZ HEAA UA 7153 AH. o] F Fo}
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HPGAUHEF (sodium perborate)# 35% A4St FAE £ vWAE 4
|8 F 4070 AotE& #olA A AZtel wel #HolAE 0%, 10%, 20x%
0% XA 71 o® FREASH #olA XA AIFE 1022 U3}
sFA T (Table 1). #lo]AHE 20%, 60x XA +2 dolAd ZA & 10x 3+

ox}

© 2 cooling timeg 7}A

Table 1. Groups classification by Laser irradiation and application

time
Group Number of teeth(n) Laser irradiation(sec)
1 10 No Laser irradiation
2 10 10s
3 10 20s
4 10 60s

Al A2 Spectrophotometer (Shadepilot, DeguDent, Inc., Hanau, Germany)Z
Abgatel ZAe . A grtel 2AS Fdety] Hate] AL 18~
2071, 3% st A 1% HrkAbel &) o] FojxTh. Zk Xote] A} b
+ Vita Value-oriented Shade GuideE ©|§3to] 714 ¥ BlollAl 7} of
T8 CAR 7F 1914 16744 A= #ake gk (Table 2).

e g el i xop M ghe] HUb= ABAA A vuA B A
A8 F 15, 25, 3577 BT F5 £t T 7H AP H AT (Table 3).
731o] MY g Wb A A7 29 wiAS B delAe] adE w45
= d 29tk A WA Shade matchinge "5 velhvsE 4 njyw gy =
ol 7] 3t A (A-B-C)ol%lx, & WAl Shade matching Z+ oA
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Table 2. The Vita Value-oriented Shade Guide with 16 Shades

Ranked From the Lightest Color on the Left to the Darkest
Color on the Right

Bl Al B2 D2 A2 Cl1 C D4 A3 D3 B3 A35 B4 C3 A4 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

“Vita Shade Guide is manufactured by Vident, Brea, Calif.

Table 3. The design of shade measurement and shade matching

Period 0 week 1 week 2 week 3 week
prepared| bleaching bleaching bleaching
Treat .
non-vital agent k| ok agent * o agent * *
-ment
teeth |+irradiation +irradiation +irradiation
Group 1 m m
) 1) 0
2, 3, 4 %
Shade
measure (1) (2)(3) (4)](5) 6) (1)
-ment
Ist Shade A=)
matchin ’ () ‘
£ C:(5)-(7)
2nd Shad
na onadge D:(1)-(2) E:(3)-(4) F:(5)-(6)
matching

m . teeth without bleaching agent
. teeth with bleaching agent
\ . Laser irradiation
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(1) dlolA FAF Al gbol] W& w7 3}

373k AFA o] wE Aolef M4} Fhe] Wsl= Table 4, 5 ¢ Z2th
RE AP vuA A8 & A A el wel Ao} AAfo] grolxE A&
#ZE 4 9t (Table 4). @lo] A XA Albell W& wjw] ga& dolH 7
Y& Al sk 1st shade matching 23, 273 4o A vlwl & 15 25 3+
7hA e g ASE s 4 T UAAAT A gl wE A wstEs A4
Haste FAS B (Table 5, Fig. 1).

LY dlol A EARAIZEO]l Hop wHel] mA = d ¥ dolE S dw, oA
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W A AAAOR 23] 3¢, 4R ¥ & W
Fo Holal oy 473 v = W FAGH R Fo|F Ao]E HolA

= %9t (p > 0.05)(Table 5, Fig. 1).

Table 4. Shade value of each group according to the time ( Mean *
SD)

Week

Baseline 1 week 2 week 3 week
Group

1 6.20£2.348" | 4.70+1.889" | 3.20+1.317° | 3.10£1.101°
2 9.50+3.064% | 350+1.958" | 250+0.527° | 1.80+0.422"
3 6.50£1.780% | 2.90+1.197" | 2.10+0.316° | 2.20+0.632"¢
4 8.70£2.627% | 450+3.206" | 35042550 | 2.80+2.098"

Friedman test : p < 0.05
The same uppercase letters are not statistically significant.

Capital letters were used to compare duration of treatment in each group.



Table 5. Shade changes by Ist shade matching (Mean + SD)

Week 1 week 2 week 3 week =
Group (A) (B) (C)

1 1.50+1.080* 1.50+1.5814 0.10+0.738%* | 0.014

2 6.00+1.826" 1.00+1.826" 0.70+0.675" 0.000

3 3.60+1.838"¢ 0.80+0.919" -0.10£0.568*" | 0.000

4 4.20+2.098%"¢ 1.00+1.826" 0.70£0.675"* | 0.003

P 0.000 0.551 0.012

Friedman test and Kruskal-Wallis test: p < 0.05
The same uppercase letters are not statistically significantly different.
Capital letters were used to compare duration of treatment in each group and small

letters were used to compare groups.

Fig. 1 Graphic representation of shade changes by Ist shade
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matching

shade change
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A

L= L LA - T - - B |

Baseline 1week 2week 3week

(2) @lol A =AF 25 Ao} wH} 7 3}

dlol A A A5 Aop ww gaE dotrr] 93 A FF 2nd shade
matching 23, 1o Bla} #o]AE XA 2, 3, 4ol A A S #HolA A4
A% (D) FAGHoR Fo4d UA WEFol A dEEY (p <
0.05)(Table 6). A=t 15 (E), 25 (F)A #olA A A% 2, 3, 473 13

kel A wWslgre EASHow FHoi zolE Kolx gtk (p >



ARE ke A WaheFe vas) W 4ol A

0.05)(Table 6). o] A=

=
Ag Al 2 deld Ag AF AY AHT Az SRS o)

Aolg mgoi} BA%HoR fo

Fig. 2).

Table 6. Shade changes by 2nd shade matching (Mean + SD)

Week 0 week 1 week 2 week e
Group (D) (E) (F)
1 0.20+0.422° 0.30+0.483 0.00+0.000 0.174
2 1.90+1.792"" 0.60+0.699" 0.40+0.699" 0.032
3 1.70+1.636*" 0.40+0.516" 0.00+0.000¢ 0.003
4 3.00+2.055"" 0.10+0.316" 0.30+0.483" 0.003
P 0.003 0.243 0.076

Friedman test and Kruskal-Wallis test: p < 0.05

The same uppercase letters are not statistically significant.

Capital letters were used to compare duration of treatment in each group and small

letters were used to compare groups.

Fig. 2 Graphic representation of shade changes by Z2nd shade

matching

shade change
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A& v A  muMAE SASAT= VIHE A T OMAERA
Thermocatalysis®} Photolysiso] tH”. o] ujwlze] ZAlEH we] xRy}
FaEo] o] wW TASE duUAle €2 HAIHY. F Thermocatalysis®
[H202+211k]/mol—>2HO19] &2o we} dgke o] o3 2% s wjiol
peroxide®l 4| hydroxyl-radicals W&°] 7I&sHE Aoy e
hydroxyl-radicals®] =7} v a2 FHAAZY. = &2 714
photolysis= #4bsh 24 (H202)0 A hydroxyl-radicals®] &2 Aol g
AHAA A5E FIAE 7tesittE Aol™ [Ha02+hy—2HO" (h=Planck 7%
el Aol s 54 Fag yo Hlo] F5EW Aikstaea (H:02)7F 2
hydroxyl-radicals= A% &do] AT 5 9t} o uf Q35+ dyA=
22 1F3 (248 nm)Y lightol o3& Al¥F 7}5 3ot

A o S 7hAA doew, A g HolAR A Wol ARSI
A+ Nd-YAG #olA (1,064 nm), Er-YAG @ °]A (2,900 nm), CO, # ] A
(10,600 nm) SA| Zzt v G dE 74 ok kARt @Al el Al
HE RrE9 maz 3= plasma arc lamp (380~580 nm) T+ LED
(430~490 nm)®| FxAF o] grA Al#E L glo] o Al 7EA] o] A =
g7 A Fev AU sE A g oA e Tdojuts SA4S
o] &3l m ¥ A activations 7IHlE G Utk wekA o] Aol A A&

do] Ao 93 &3+ Photolysis 7] Bt Thermocatalysis 7] Aol & ¢

7Mval & o vk sHARE Er-YAG #lolAv COx #lol A+ AN &
= oAl Fasks Aol o] Aotel A RS Faste] 718, dx

b o 2A0] g QA Hol A B Aop 9 249 &4 A=
AL = g7l wEel AL vwEoly A& vwid]l Er-YAG #@o]l Au
COz #olA7F FA%g o] f7F vt =g Er-YAG #@lolA, CO: #HolA=

Wiz A5 Agerlol= H2Adel £
g AW Nd-YAG #olA= Fie F56hA goern sio] &of 44

AL (FA) FFE7] A9 AT dRde] FrHE Ao delA



lom, Wapdy e MA7E ERete Fedd U ol adAow 2489
O AG 7 Nd-YAG #olA= "4 Fdre Ho o 2 A5x4 W
Er-YAG #@olA, CO; elol ARt Het7]7h felstth. webs] o] ol
= dlol Aol o A+
ez Adgsilon golA A Ao} g FoxHo E4E H4Ed
= Nd-YAG #ol4% 2839t B2 Nd-YAG @l A% 4713 2418
Aok FHEAM dFS & F A7 "ol o] A= 1024 xAbs)
deE HAALseta A 5 10%9] cooling time
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= WHol|= Vita shade guide tapS 9o 2 H7lst= W Ay 47
7191 Spectrophotometertt Colorimeter 52 ©]-&3l¢] H7lst= WHol ).
o] Aol on Aol &kow HUE gy N AV NE HIE
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of A= WWMAE A4 F FrHH02 Nd-YAG #lolA FAbel] wg v
D RN P R % ol & M (Vita
shade A2) o]/de]l LAd Qo] atet A7 40707 2 HFE A3 ARE
st

ol Ao HF7HE AR 0, 1, 2, 3 FollA zF o 2] FATEA 4S5 9
3 FAEA Z2 9l SPSS ver. 160 o] &3t own ZF Ayt oA AlRE
o] W& shade W]+ Friedman Test® Wilcoxon Signed Ranks TestE, 2229
i+ 7+ shade W3l# BlwE Kruskal-Wallis test®} Mann-Whitney TestZ

I3}
=
ol &t om v B ARE Ak

F HolAE FAME F& wMARE HEE o] wE] AnkA
Z29Es B2t (p < 0.05).

m]
2. HolAE FANG 5 FToAAE 1025 ZAMAS o 7MY S A9 @

(p > 0.05).
3. S dolAE A T A S SAIS o SATgHeRE Fogd
v WglsFo] e AN (p < 0.05), 1
(p > 0.05).
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