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Effect of two dentin desensitizers and Er,Cr:YSGG laser for dentinal tubule occlusion

Department of esthetic restorative dentistry,
Graduate School of Clinical Dentistry at Korea University

Na Song Kim, Jeong Kyung Kang, Jae Jun Ryu

The purpose of this study was to evaluate the effect of two dentin desensitizers and Er,Cr:YSGG laser for dentinal tubule
occlusion. Twenty recently extracted single-rooted human teeth were used to obtain root dentinal fragments. The crowns were
cut approximately Imm below the cementum enamel junction(CEJ). A second cut was used to remove the apex of the root.
Subsequently, a longitudinal cut was made in order to obtain 2 fragments from each root sample. The cementum from the
cervical portion was removed using a high-speed diamond-coated bur in order to expose the dentin. To open dentinal tubules,
forty samples were treated with 50% citric acid for 2 min and then rinsed under distilled water for 1 min. These were divided
into four groups of ten samples each. The first group served as a control group. In group 2, the samples were irradiated with
the Er,Cr:YSGG laser(Waterlase MD, Biolase, USA). In group 3, the samples were treated with Bisblock and ONE-STEP
PLUS(Bisco, USA). In group 4, the samples were treated with Gluma comfort bond & Desensitizer(Heraeus Kulzer,
Germany).

All the samples were examined using Scanning electron microscopy(Hitachi, S-4700, Japan) with two different
magnifications(X2000, X5000). These images were assessed by one examiner who was blind to the experimental procedure,
using the index of smear layer removal. The distribution of smear layer removal grades was tested using Fisher’s exact test. On
the order hand, in order to evaluate the occluding effect of two dentin desensitizers and Er,Cr:YSGG laser, the number of
exposed dentinal tubules was counted in each group. These were evaluated using the Kruskal-Wallis test with significance pre-
determined at «=0.05.

There were statistically significant differences between the three groups(Er,Cr:YSGG laser, Bisblock+ONE-STEP PLUS,
Gluma comfort bond & Desensitizer) and control group.

Key words: Dentinal tublue occlusion, Er,Cr:YSGG laser, Bisblock and ONE-STEP PLUS, Gluma comfort bond &
Desensitizer, Scanning electron microscopy
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Oslen(1981)2 low-level laser therapy(LLLT)
7t HERE 7124 A A2 A5k Azt
sodium/potassium pumpE A=sh= E9E o
ggickn Aok}, Sodium/potassium pumpE
A3 whg RT3 AA AF Y] JAE F7HI7
1, E3 559 gR = ST AAZE L Qi)

Cox 5(1994)2 Scheinen¥ Kantola(1969)7t
CO2 lasers ANl {2 Jobd BHES 9
A §geto] RITES WETHE AT RAR U
pulsed Nd:YAG laserE g} Aopdo] A&
3lo] Bt McCarthy 5(1997)2 Fotona
Twinlight Dental Laser{[Fotona d.d.
Stegene, Ljubljana, Slovenia][Nd:Yag,
Er.Yag, HeNel)& AM&-3lo] thafdt &8olA A2
FHI Aobd AlHoAe] EIHE vlaFch Er.Yag
#olAE 60 mJ, 80 md, 100 mJlA 2 Hz¢] 5
R 1027 RARRE o, Aol AlHA A= A
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Fojx 2 279 X & 22l wal 5~100%7HA] th
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garnet(YAG) laser, erbium:YAG laser®t
galium-aluminium-arsenide low level laser
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B. A2 : Er,Cr:YSGG laser (Waterlase
MD, Biolase, USA) ZA}

C. M3+ : BisBlock + ONE-STEP PLUS 3
& (Bisco, USA)

% folloke 9OSAID'3 felvlely i ly BA0R 152 2M0 olvle RivIoR

Root. sssple praparation

Fig 1. Graphical representation of the sample preparation',

Fig 2. Specimen.
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D. Al4< : Gluma comfort bond & Desensitizer

(Heraeus Kulzer, Germany)

A 1d 2
50% citric acid A2 & A|He]| o}F Az 317
=

A 2 : Er,Cr:YSGG laser
@ Cleaning 2=(0.25 Hz, Water 20%, Air

16%) & go|A & 1} g 29 9L 284
A 2mm = AZE F1 4027 ZARSIGIT,

@ Opening 2E(0.25 Hz, Water 20%, Air
8%)2 DI} 22 YHoR 4027t HolAE =
Ak}t

® Sealing 2=(0.1-0.25 Hz, Water 0%, Air
0%) & O 22 WY 2 4027 Fo|HE =
Apatgict,

A 37 : BisBlock + ONE-STEP PLUS

@ 32% phosphoric acid(UNI-ETCH, Bisco,
USA)Z 1527t AHRAISHITE 4] 3 ™o
Eo] ol JuE 2~327F ARAH

@ BisBlockZ 30&7F H83l%lth. M & wet
bonding & $j8f EH] o7t o] HEE
A FT

@ ONE-STEP PLUS(Bisco, USA) HzHAE
g5k,

A 47+ : Gluma comfort bond & Desensitizer

® 20% phosphoric acid(Gluma Etch 20 Gel,
Heraeus Kulzer, Germany)& 2027} Ak
AJst9ict,

@ A & gentle air2 AZ3M9t,

@184 22 Gluma comfort bond &
DesensitizerS Z3X3}9T}

e 4

@ 2027t FFsIA

2) otuiztel M M 2HE

E AJ#2 ion coater(Eiko, IB-5)oA Wig2
2 393l9c}. Scanning electron microscopy
(Hitachi, S-4700, Japan)Z ARE3te] 271A] Hj
£(X2000, X5000)°l14] #u)gARE ATH15.0
kV, 12.0~12.9m). ©] &u3 AXE A ZX
8 Z2E 3 go] = AA AFE(index of
smear layer removal) 2 F7IcP" 9,

Grade 1: =%3o0] 913] AAH, Aot €8

Grade 2 : £3F20] 43| AAHE, Aot
smear plugZt EEA &A%

Grade 3 : EUZ0] REHOoZ AAH, AopdH

|2
Grade 4 : Aol Eolof =23 &2, ZE Aot
Al A4
=5 AA 559 #E+ SAS 9.1 Version
(SPSS Inc., Chicago, USA)| Al Fisher s

exact test2 H715Fth

v 535 Hrielr] YA 2 ZollA +Ed
£ Al & SPSS 14.0 Versmn(SPSS
Inc., Chicago, USA) Z213& 0|83 ¢=0.05
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200081& A Z 29 =EUF AA AR FF2
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(P<a). Ttz 5] Wpsiel whet 2 2 70 Aol A7
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Table 1. Distribution of observed smear layer removal
grades(X2000)

Control 2 8 0 0
Er,Cr:YSGG laser 0 8 2 0
Bishlock 0 0 6 4
Gluma 0 1 8 1
12 12
FJ rodet
S sradez
W Graces
X Grades
Lontrol Er.Cr:vsea ieser Bisblock Gluma
Fig 3 Distribution of observed smear layer removal grades
{(x2000). ;
rHTable 1, Fig 3).
50008k&oA 2t 9] wiF AA Ax 539 &

XEE Fisher' s Exact Test& £7] 223t 23} P3}
21,1692 {95 3.06280 Zong AR7LA
= 7148 5 AP, debA 7 e B4
2 123t 2ko]7} §itiTable 2, Fig 4).

Table 2. Distribution of observed smear layer removal

grades(X5000)
Control 7 3 0 0
Er,Cr:YSGG laser 0 3 6 i
Bisblock 0 0 5 5
Gluma 0 0 6 4
20004004 F25 Aot =5 A4 At

At FOBEL 0202 §o4F 0.05 sholla] 89
FEEG %942%01 ZHFTHP0.05), AFE/MIE

12 12
10 _% 10
8 K T8 F aragen
> __’ L B arade2
6 1 & 8 orsoe?
4 -4 & Gradea
21 2
) : Lo
Contro} Er CriVSHE tessr Bisblock Btune

Fig 4. Distribution: of observed:smear layer- reroval -~
grades(X5000).

A4 % Qonz 7t 3ol 5T

Table 4Db).

Table 3. Number of exposed tubules{X2000)

AL Aot = 5
AXoR §ost x|z} Qlth(Table 3, Table 4a,

 Grouwp  Mea
Control 4 5 1015 9 2 7 11 16 12 107
ErCrySCGlaser 15 2 5 3 2 0 7 1 6 3 44
Bisblock 0 0 0 © 0 0 0 1 0 0 01
Gluma 2 2 0 06 2 0 1 0 0 0 07

Table 4. Statistical analysis for the number of exposed
tubules using the Kruskal-Wallis test{X2000)

GI’OB{)
Control
Er,Cr:YSGG laser 10 25.30
Bisblock 10 9.45
Gluma 10 13.65
Total 40
(a)
Chi-Square 28.546
af 3
Asymp. Sig. .000
(b)
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Table 5. Number of exposed tubules{X5000)

Control 2 2 2 2 4 2 2 2 2 3 23
EOrYSGGlaser 30 0 1 P2 1 1t 3 2 14
Bishock ¢ 0 0 0 0 0 O O O 0 O
Gluma 6 0 ¢ 0 1 ¢ 0 ¢ 0 0 01

Table 6. Statistical analysis for the number of exposed
tubules using the Kruskal-Wallis test(XSOOO)

 Group ,  Mean Rerk
Control 10 33.00
Er,Cr.YSGG laser i0 25.70
Bisblock 10 11.00
Gluma 10 12.30
Total 40
(a)
L | Number
Chi-Sauare 29,762
df 3
Asymp. Sig. .000
(b)

50008&ol A FEH oA 5 5 A=i%
23 FOFE2 028 Fo4=F 0.05 slolA §9
SR FoghEo] AQTHP0.05). AFHEE
7128 4 QIOBR ZF 3o & AoHT = F
AZoR {2ogt 2lo]7t riTable 5, Table 6a,

Table 6by).

2 FATRE0E A

50% citric acid Hel& 3 dj2atE =EFo] A
A= AorA o] AurEol A tH(Fig 5)
Er,CriYSGG lasers AR AlE-2 7] eleig e 4
AEo| Aot HHE Gl 9= FAolqlet, FlolA7t

= Fol
ZALE F9je] oAl Ut sl
Qa BEAoR HME Xk TEHUNFig 6).
BisBlock® ONE-STEP PLUS 285 AlH& 2
Ao} oA tREe] AdotAlto] 1w Uit
(Fig 7). Gluma comfort bond & Desensitizerg =
EgH Al o 118]& gho] AtobAl ke WltH(Fig
8).
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=
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X
V. 3%

*e

Ayob Azk Il QAFelA] £ B = Qe B4
o2 Aot 217} 3HLE Hoje z[otof xp=o] 7ty
AW Aet B5o] AV} Brinnstrom 2 A
obd x|z} & Kol o] AobAlahe: FHE

okl B 15} 0 Pashley+ AoHa el 2|z}
W AR AobgEe] Asfo] ejs) 2YEcky

o]
b

Fig 5. SEM-micrograph of the control group.
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X2000

X5000

Fig 6. SEM-micrograph of the surface irradiated with Er,Cr:YSGG laser.

m oy e 0k S0

X5000

Fig 7. SEM-micrograph of the, surface treated with BisBlock and ONE-STEP PLUS.

X2000
Fig 8. SEM-micrograph of the surface treated with Gluma comfort bond & Desensitizer.

Pashley®} Greenhill 52 oxalate”} Aol
Wit 2R8519 calcium oxalate® FAFTHL 8}
1, Pashley®} Gallaway = 0|23t 24 npgo] =
5 Ags Ao AT 5= okl Pk
2 Ao AH&3 Bisblock (Bisco, USA)X

o2

X5000

oxalateE 7|{ko 2 3p= Afo}al 2]z 7l X 2] #|0)
t}. BisblockS T8 AHE FAPAA Ao R
WS A3} calcium oxalate® F4%HE AAo
ForAlEtE Hafstal e S wEE S Ak

Gluma comfort bond & Desensitizer
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(Heraeus Kulzer, Germany)+ 35% HEMA
(hydroxyethylmethacrylate)?} 5% glutaraldehyde
£ R Gluma®] 94 adh= Aot e
dentin fluid protein®| coagulationol 2j3) ¢
U= o2 BuE1 QeP?, Bergenholz52&
Glumas #-&AZ1 d50]9 Aofdo)A serum
albumin®] &JH29] Fo] &A3] FAHE= A
Btk I8y albumin E+= fibrinogend
HAE oJaf) g Jotald ¢4s] vigz oz
o] fA419] 35& 9A X3tk 319k HEMAE
AT W= glutaraldehydeQ—] ENE 223
glutaraldehyde+ “dotAlo] £48= dentin
fluidoA 87 dAe] 39 S8 doy= A=
A A o] P,

&2 Aol 7 & =8 AA ARE SFE )
71 3, Fisher exact testZ J7I3t A3} 20008)
3 50000&0lA 25 diz2at FAZHOE §9
g Zol7k ATt &, Er,Cr:YSGG laser,
BisBlock¥} ONE-STEP PLUS, Gluma
comfort bond & Desensitizer All 7+ 25 Ao
 HH 2t Qe AR 2T £ tkHEL, B
2). SHAt Q& Aot SAE 5o o7 Rl 23
A ZobAlt Hl4 Aol wstol digh iz Ql A+
AR R KR 74 22

Kruskal Wallis testA= A & 25 =}
TAALE ROgt Aozt Sl ACE YERt ®
4a8} & 6acllAl AAE - 7] Bt £HE AuEy
Er,Cr:YSGG laser, BisBlock¥ ONE-STEP
PLUS, Gluma comfort bond & Desensitizer Al
29 Bt 9= d22Y B «YE Hrt & A
o 2% o3 5t Qlckn AEUR 4 9l

J8Y Er,Cr:YSGG lasers AR AJ A FA}
A ARLS T8 B o] A7) who] 2AME

FE2 B39 2ol FAE A, HojA =
ApEFo] AE BEL AE oo s ol I
o} AAo] Aol U2 T JH=AL A9 o
7] AR 4= loka @A ofFth diel
A Azt #E A2E 918l Er,CriYSGG laser&
AT Aol 2AFE7E AAAA oA M 2A
ok A8 ATE Y o e Ao= AlRHh

£ AdoAs Aot 477t A= d=A] A7
TS AT 4= AQ7] iRl AdobAlE e H4
£ I 4 Qe SRR A Hed AR At
2HTh B3 SAE Aok ol &A=t 4 Aot
A A7) D A7 ZE Z[oojlA TSR] o, |
JotA|E o] AxFE Adefoll A At TA7F Ut
urebA 7t o] BAAA A AJotel| A9 |zt 2
T A2 A o] E2a e} 2jol7} gl Ao AHEE
2 & o 93 271 @ A et 22 A4 3
A= Aol AT Ao AtrHL,

V.2 B

& Aol B2 239 Aobd A7 oA 242
Er,Cr:YSGG laser?] Aot = E9-E E3
Ford A4 HF A& aitE 78 R Atk

Er,Cr:YSGG laser$} Bisblock+ONE-STEP
PLUS, Gluma comfort bond & Desensitizer

- EAYR A2 EF A2 $AYeE Fo 2}

o7} ATt & Al o BT Aot Ha &t it
I HEYE 5 Qich

wetA] QAdollA] Aot A2k AlF-E T A6l gt
A+ X729 Er,Cr:YSGG laser$} Bisblock+
ONE-STEP PLUS, Gluma comfort bond &
Desensitizer2] AH8-& S48 wa)},
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