- 196 -

AOfs&mBAE 2017FE3AR %255 F3H

[ DOI ]10.12016/j.issn.2096-1456.2017.03.012

Er,Cr:YSGG iyt Z oF fE 23 20 fh #2145 B 22 M

HUBF SR 2t B

FH R, BT TR
LEHKRFPEFR, S &R 7 M(510623);

2. M T REXILERESF P ES PO, &R 7 M(510632)

(ZE]  Er, Cr: YSGGH#HOL LA REGS 2 2 O 5 Hu 1) 1) 5 PACBE 25 2310 A 30T 4F SR OE 2 B4 B BF T A o

Er, Cr: YSGG OGRS )5 R 4 2N R I 25 oy e S5 34 e A I AR, sk S8 AR AR ) s S8 S B RDR: 4
e B AR ARSI o A SO Er, Cr: YSGG HOEH T A A8 H 2D FI L] 7L 2 R 254 ¢ 1 L Er,
Cr: YSGG B4k 3%t 3L 28 24 VR B 41 UK 92 71 B B W) \Exr, Cr: YSGG 3078 JL#E 11 s U FH 1) 42 4k A 34
KB —45ik

(X8] Er,Cr:YSCGHOL; FUFARB; FUAAAD; Atk

(FESES] RR788.2 [X##iREH A [XEHS] 2096-1456(2017)03-196-04
(SIAZFRERX] B2, BRI, Er, CrYSGG HOL X 2L 2 B 4H SURG 3 M R 52w (9 A 58 3 J ()], 11 R0 Bl i,
2017, 25(3): 196-199.

Research progress on the bonding strength of primary teeth after Er, Cr: YSGG laser irradiation LIANG
Yun'’, CHEN Ke”. 1. School of Medicine, Jinan University, Guangzhou 510632, China; 2. Center of Dentistry, Guang-
zhou Women and Children Health Care Center, Guangzhou 510632, China

Corresponding author: CHEN Ke, Email: dentchenke@sohu.com, Tel: 0086-20-38076376

[Abstract] With many advantages such as safety, effective cutting of enamel and dentin, Er, Cr: YSGG laser has
gained more and more attention in recent years. After irradiation, the morphology, composition, and structure of tooth
surface has changed, yet, the effect of these alterations to the bonding strength of the subsequent material is controver-
sial. The paper has made a review from the following four aspects: Mechanism for tooth hard tissue cutting with Er, Cr:

YSGG laser; The structure characteristics of primary teeth; The enamel bonding strength of primary teeth after Er, Cr:

YSGG laser treatment; Safety, superiority and expectation for the application of Er, Cr: YSGG laser in primary teeth.

[Key words] Er, Cr: YSGG laser; Enamel of primary teeth; Dentin of primary teeth; Bonding strength

H 1998 4F 32 [E £ i 25 4 8 3L sy B A I Er,
Cr: YSGG # % (erbium, chromium ; yttrium scandium
gallium garnet laser) 7] N FH T 2 Bl T | F A< T Je &%

(lFm B HA) 2016-01-24; [1&[E B H#I] 2016-04-07

(E2TB R4 A ARRHAHE S (S2013010014879) 5 )N T BH
114135 H (201510010160)

(1EE BN 28, A58/, Email : 472850355@qq.com

UEIRAES ] Bl 282  FATE I, B+, Email: dentchenke@sohu.

com

A 7 & 0 V) BRI YT, Er, Cr: YSGG 306 DL H:
RE 22 4 A ff b D) 1) 2 1A B A4 2 T A R T AT R B
B 2E o A LTS B | A A S
RUIE T A AR B, U H R A A R RVIEURE /Y AR
JLo Er,Cr: YSGG PO R G J5 2 (A f 20 21 1) 3R 1
T o K S5 F kA e s B NANE A 22
HRIF A EBFSE , SR 1M, Ex, Cr: YSGG BOGAL HFL
oF 2 T 0 AH A I8 A X 5> o AR SCHLER Er, Cre:
YSGG WOt AL B 5 FL A 7F R 40 21 548 52 b bR 42
PERE AT SR A O, A — AT E 2504



Oz %mBAiE 2017FE3 A %255 H3H

+ 197 -

1 Er,Cr:YSGG #t A FF A H LA V2 AHLH

Er, Cr: YSGG ¥ )6 /& th #1486 8k 5% A i A
s AR M T 2 AR O MK R 278 pm (2
SE KB 0% 0 i (3 wm) B 200 Hz, Tk 5
140 ~ 200 ws, §i I E 0~ 6 W, £ T 47 4 1%
g0
JEHE W K 2l Jy 2R R il BRSOk
AL 3 B W R 2= S— KRB W 0k &
I G 11 25 Ak K Ok, il H o B R S BE Y
KATF Ko T e AR T L I AL 41 2, 513k
TR, MG R 8 o AR 2 4

O 145 5 R SRR LR B 1) 2 1iT 2
I, TR AL T H A K Ay G TR K S R
W RE B JE YRR IR K, % )2 A2 R O XS
TR R, BB TR SR Z R 5l
W (1) 114 3 s R K B 28 %, S BUROR B, AT 5 1
TR AU I o R T A B AN R L
BASTORE o Bt S 7K 2 S0k T B R 405 A o K 3, A
PR IE H 28U [R] B 7 A A0 R 461 4 21 174 e
J\:ﬁ'[l,4.5]o

2 FLFHEARNSEERER

FLA 00 H 2R L) N E S 1 12, A UL & =
Z THEZF 0 AR BE LU A G, P B 0 4200 TR F
AR A, JORAE R SR i TOK B & e, OB
PHFL A Rl BT ) A A B L LR AR T, 4E TG R I
A B (Vicker’ s microhardness, VHN) {19 %22 H1F 52 FL
B RhBTRE FE WO 2% . FLOF A B 2%, 2
HFLA R Z 1710, #0lE RIG ST AR 55 DTHI, Rz /)
OBRAE, DA AN 002 M 5 B ot 22 1 2H 2 o 1
HNEERES

T L E R R A o ) A S5 R R 2
SPAFTEW 22 5, S BOH B P RGeS o i
NEPEAN ], PRI, E BRI T 2 BT A5 45 RN e e R
B TELE, Rt &% 0

3 Er,Cr: YSGG #5¢ b 32 34 3L 5F oF {58 4H 4R kb 35
pak:ob-A

FLAF R4 2K % — e = W Er, Cr:
YSGG WO RS 5 Y6 5E T 2% AUOHLRE B2 3 m , B A8
RO 5 S S ) T e RORE R R T, T ES S
2 RhAE e AR B/ INVE D IR T AR S
AT X AR S S48 R 2
50 H BTSRRI

WOt Ak B F AR 20 2 )5 R D0 P 48 A 2 B
4G R0 S5 R HE A ) (R0 B D r A5 B DA &
SRS
3.1 B bpdaAh R AR R R A by Ah iR

P R AL 5 2 (R ) 1) BY U] r A i R O A
WA £z 1 1) FE R A, 5 W48 SRS 42 1Y) 3 1 1if IR
B . Sungurtekin-Ekei ' 58 VA 280k 2.5W Al
3.5W % Er, Cr: YSGG 3Ot 5l 5% 5K A 1% St R 1ok %)
LA il 5 5 0 i R s 3 s PAT R0 )R 2 5 A 52
M, B0 3.5W HOGIE G R 1M (13.04 + 3.62 MPa) AJ
PR ARG R (12.18 + 3.95 MPa) AL HR 77
Masoumeh " 255651 A Fl i #E47 2W 19 Er, Cr: YSGG 7%
SRS b b RS R, b H S e v B R )
KERER E . 450 R Er, Cr: YSGG 30 MR 5 A1 2
5T 5 4350 37 9% Wl 1R 2 ol A T PR e B G I
25, Cafer 2 R4 W OGRS 16 58 W2 1k
(48.00 + 13.86 MPa) [ Kl 25 5 . 25 = T 37% Wk
MR R 1 (38.95 + 20.07 MPa) . Garbui'"” 258 58 AN [
ZH(0W; 0.5W; 1.0 W; 1.5W) (19 Er, Cr: YSGG i
A ARG 5B B A ), RIS HCR
0.5 W,20 Hz,25 mJ, 4% 71 F /54 10.50 + 0.84 MPa.
A3 AT DR R SO R Tl i) R T T Z BTS2 F
T 0 2 BROR &5 4 2 P4 T 0 R R K A AR
O I T R R S | & K R R L 2V HL o)
ZRR MR BR 20, A2 JE GO, 51 A2 TCHL I 1 i IR
FRHRRMAMNIE SFEAZEREE A, iR
£ Er, Cr: YSGG WO K ST 2L 4R X B e, 1
B IK R LB IR A 1) A A B 28 2 v B WA, iy LA
LT A8 1 2 Rl 5 2 1 R 7 AR 5 A% SR R Tl 2R RIE S
ANGE A AR R R Al AR R i B 5 SO IR AT AR
VL T I ORGSR, LT B T ST B il
JoT & 1] RN I A A oINS A R TR . AR
Er, Cr: YSGG #56  Jik w [v] B £ 38t B3 A A2 30 R
SR DX, 2 W R R o MG 5 1RGP AR B Y
— TR AR e ] 2 2 Rl T )2 O Rl A
Ll , il i A BT 2w, T A RE SEAIR T ALY A
o MRIZMTTE GRS Rl SRR S 5T,
DAL S TR s A SR M5 o 3L R O R 1 TG A il A
P2 HHRPURR ph AR B O RE s . PRk, R
(A4 1 T 2R T AT ) R e L Rl o

SRIMT , Malekafzali™ 55 LS00 1.5 W, 20 Hz
() Er, Cr: YSGG B4 . 37% 4 i 12 43 53 b 3 7L, 25 ik
Jo3 I 5 % i e SRR 1) SRR AR B 5 R B A e
TR 25 5 W 7R OB 2H (18.55 + 6.41 MPa) B &K T



- 198 -

ARG 2017638 $25% H3H

ik it 2H (24.62 + 5.56 MPa) , th 1 {#i F Er, Cr: YSGG
R b L 2 i o O AN BEIARAZ B (R ok vk o A T
o 5 4 Jig 22 R0 (AR 2 0 B~ TR ot J RS 2 1 )
MUK [E A7 o FL 2 FE 2 2540 2Z 6] 19 25 5, gL 2
Hh L JEL (1 G A Rl AR 2 2 5 e AT 1) [ AL Y
Dundar 55 ' & AL G0 e 1l T 15 85 52 98 % i =
(15.4 + 3.8 MPa) , 0 (2.5 W, 20 Hz) [R5 BX 5 15
5% R et BT A5 (E B IR (11.5 + 4.6 MPa) , N W 1%
5% 1R ok NG A 0L Ly AR S ) 1 R 4
SR i 2 0 b B ML A e 43 1) ) o B G B T 22 [
DA I & =11 B W2 7 B NI TR 1 v ) B VA
/b, LUR A B R E A 5T R © Ferreira '
2% AL G LA L Er, Cr: YSGG #40% (4W, 20 Hz,
200 mJ) \Er: YAG #5%6 (1W, 4Hz, 250m] ) 7l £ 4 A%
W5 5 2 AR B B fr s B & AL e LR 4
(22.3 + 4.5 MPa) .3 & THO6 4 .
32 RaEer

— BRI A5 Y Er, Cr: YSGG O 45 I 7T 3k
5 55 4% 48 7 1 AL B 2 0 4 () R TR T 4 Ak
Oznurhan 2™ 9% Er, Cr: YSGG 156451 L - fl
51 :6.0W,20 Hz; FLAFAC BT : 3.5 W, 20 Hz) XPREFE 5
T 490 K AR5 e 140532 ) 8 A 1 AP AR 28 AR 20 A 3
JEAF TS PR BAR IR D, 45 3 BRSOt &R A8
BB TE5 7% . Rossic % ¥4l Er, Cr:
YSGG Ot (Bl .3 W,20 HZ; A i : 1.5 W, 20 Hz)
AL G )y ik W& AL A &R G, TR G B 58 5 1
FIUR I e M 3 38 B8 T I s T 14 0, K B, Cr:
YSGG ¥t nT Ay FL 2 55 1 0 704 4 146 — A~ S5 500
Tk o POBALBE 2 1 5L A 2 R il R T 5 A
JE BOORG 322PE 9B 3B Pk 5 RELRE BE 384 in T SR B
TE ) AR B /N RE AR SR & DX I 1, JEC 8
K270 138 B 1R A Xk 1) 28 1, B8 M 4 1Y) g
FHM AR T VARG H2 58 1 M T4 5 T SHL bR & T,
HE 8 T FO ) RN A 2 [R) Y 45 A FIORS B AR
JE o AH 2, ELf 45 " Al Er, Cr: YSGG #0'% 51l
(2.5 F13.5 W, 20 Hz) S 3K A W5 2 12 1oh b B X6 L 8
R 55 75 ) 8 DA 300 S v G )k SE AR & ER B R
FiR ol 40 14035 U 5. F IR T Er, Cr: YSGG 30 B Ab #
2, NN Er, Cr: YSGG BOGAR B IS 2 il o1 22 BUAS [A]
At 8 T Tl 1) 288 TR b R AR AR T 3 % 3 AT 1 o
SR RO A B 0B e L OB ER Tl N 5
1 255 T o R 8 A R o

Baygin % "7 ¥F Al N [F] Kl 2 R 48 X Er, Cr:
YSGG WOE W5 FL A V 20 (Rl T : 3W, 20Hz 5 4 4%

i :2W, 20 Hz) 5 5 & W g 8] 502 e 1952 ), &
IR AT AT o] — b 2 AR JBORG B2 50 AT LA 5 4 0 BR
Ble, AN, A ke EF S TRl %,
FI T T RS 22 390 Hh A 10- FFY 35 TR 0 T 4 2% 35 1 R T
HRRE S HEBE K AP B T4 A MR, 7E
Er, Cr: YSGG #0604 85 i 5 [ R 1l & 58 K%
R R PR 2 EZAEH . Cehreli”™ 48 H Er,
Cr: YSGG ¥4t (3.5 W, 20 Hz) T4k B L 2F 54 1 5
ARk | R TIURG $2 R SR A TR 2, R R Ak
PRV 52 M RG 422 A FC PO I 1 BE 7 o SR Shafiei
ZEUS AL Er, Cr: YSGG 306 Rl % : 3.0 W, 20 Haz;
A JT:2.0 W,20 Hz) L GEHLAL P4 L 2F V 2600 5
S5 I 5 A G 1) 355 A )5 0, & B O T
28 53R i e A R ok e S B R R IO R 2 AR B Y
NGB

4 Er,Cr:YSCCHAXEIILEZEORTIBEANZE
B

WFFE M Er, Cr: YSGG 0 B A VI EIR 5
AN G BE R AE 648 4 2 IR A5 /N 1
gl A ARG B Er, Cr: YSGG 306 %51
A, B8 M 0 R T 55 Y PRI A 2°C DA PRy 2o

LA i A 41 A 2R B 30O (Ex, Cr: YSGG
M Er: YAG) M35 38 , PR H 7 5 4R i 72 b 4k 2 M
B0 R AR R B 1A , CER  R
Ly 0 PR TS T 5 N T8 A5 g R 102

5 R 2

WOE A B Ao —1T1F 4 B 27 ), Il
MR R A5, BIRE A R~ H M HJEIT
THESE AL R R B sk RO B A OGS B, 58
B AR AFARXESE — , DN W 5T 25 R i A7 A — 52 1Y 73
e 1 H OO A% & 5, AR 2 b Lk A BT,
i B E MR IR, B LA PR LI ARAF A — R IR R
P BEE BOCEORAE 1R PR 5 U i ot — 2 3
RN Er, Cr: YSGG #OLE A B s A 19 L4
TEJLEE 1 40T 2 O R A 2t

SE 3k

[1]  Vergauwen TE, Michiels R, Torbeyns D, et al. Investigation of Cor-
onal Leakage of Root Fillings after Smear Layer Removal with
EDTA or Er, Cr: YSGG Laser through Capillary Flow Porometry
[J]. Int J Dent, 2014, 2014: 593160.

[2]  Malekafzali B, Fekrazad R, Mirfasihi A, et al. Comparison of mi-

crotensile bond strength of a resin composite to enamel condi-



Oz %mBAiE 2017FE3 A %255 H3H

- 199 -

[3]

[4]

[5]

[6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

tioned by acid etching and Er, Cr: YSGG laser in human primary
teeth[J]. Eur Arch Paediatr Dent, 2015, 16(1): 57-62.

Kato C, Taira Y, Suzuki M, et al. Conditioning effects of cavities
prepared with an Er, Cr: YSGG laser and an air-turbine[J]. Odon-
tology, 2012, 100(2): 164-171.

Al-Omari WM, Palamara JE. The effect of Nd: YAG and Er, Cr:
YSGG lasers on the microhardness of human dentin[J]. Lasers
Med Sci, 2013, 28(1): 151-156.

Lee SY, Jung HI, Jung BY, et al. Desensitizing efficacy of nano-
carbonate apatite dentifrice and Er, Cr: YSGG laser: a randomized
clinical trial[J]. Photomed Laser Surg, 2015, 33(1): 9-14.

Olivi G, Genovese M. Laser restorative dentistry in children and
adolescents[]]. Eur Arch Paediatr Dent, 2011, 12(2): 68-78.
Al-Batayneh OB, Seow WK, Walsh LJ. Assessment of Er: YAG la-
ser for cavity preparation in primary and permanent teeth: a scan-
ning electron microscopy and thermographic study[J]. Pediatr
Dent, 2014, 36(3): 90-94.

Guler C, Malkoc MA, Gorgen VA, et al. Effects of Er: YAG laser
on mineral content of sound dentin in primary teeth[]]. Scientific-
World Journal, 2014, 2014: 578342.

Kamburoglu K, Yetimoglu NO, Altan H. Characterization of prima-
ry and permanent teeth using terahertz spectroscopylJ]. Dento
Maxillofac Radiol, 2014, 43(6): 20130404.

Baygin O, Korkmaz FM, Arslan 1. Effects of different types of ad-
hesive systems on the microleakage of compomer restorations in
Class V cavities prepared by Er, Cr: YSGG laser in primary teeth
[J. DENT MATER J, 2012, 31(2): 206-214.

Oznurhan F, Olmez A. Morphological analysis of the resin-dentin
interface in cavities prepared with Er, Cr: YSGG laser or bur in
primary teeth[J]. Photomed Laser Surg, 2013, 31(8): 386-391.
Malkoc MA, Tasdemir ST, Ozturk AN, et al. Effects of laser and
acid etching and air abrasion on mineral content of dentin[J]. La-
sers Med Sci, 2011, 26(1): 21-27.

Oskoee PA, Kimyai S, Ebrahimi Chaharom ME, et al. Cervical
margin integrity of Class II resin composite restorations in laser-
and bur-prepared cavities using three different adhesive systems
[J]. Oper Dent, 2012, 37(3): 316-323.

Kiline E, Roshkind DM, Antonson SA, et al. Thermal Safety of Er:
YAG and Er, Cr: YSGG Lasers in Hard Tissue Removal[J]. Pho-
tomed Laser Surg, 2009, 27(4): 565-570.

Ana PA, Velloso WF, Jr., Zezell DM. Three-dimensional finite ele-
ment thermal analysis of dental tissues irradiated with Er, Cr: YS-
GG laser|J]. Rev Sci Instrum, 2008, 79(9): 093910.
Sungurtekin-Ekei E, Oztas N. Microtensile bond strength of a
resin-based fissure sealant to Er, Cr: YSGG laser-etched primary
enamel[]J]. Odontology, 2015.

Masoumeh M, Leila E, Fekrazad R, et al. The effect of Er, CrYS-

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

GG laser and air abrasion on shear bond strength of a fissure seal-
ant to enamel[J]. ] Am Dent Assoc, 2010, 141(2): 157-161.
Cafer T, Hesna S-Ol, Mahir G, et al. Shear bond strength of com-
posite bonded with three adhesives to Er, CrYSGG laser-prepared
enamel[J]. QUINTESSENCE INT, 2010, 41(6): 119-124.
Garbui BU, de Azevedo CS, Zezell DM, et al. Er, Cr: YSGG laser
dentine conditioning improves adhesion of a glass ionomer cement
[J]. Photomed Laser Surg, 2013, 31(9): 453-460.
George R, Walsh LJ. Thermal Effects from Modified Endodontic
Laser Tips Used in the Apical Third of Root Canals with Erbium-
Doped Yttrium Aluminium Garnet and Erbium, Chromium-Dope-
dYttrium Scandium Gallium Garnet Lasers[J]. Photomed Laser
Surg, 2010, 28(2): 161-165.
Bahrololoomi Z, Heydari E. Assessment of Tooth Preparation via
Er: YAG Laser and Bur on Microleakage of Dentin Adhesives[J]. J
DENT, 2014, 11(2): 172-178.
Dundar B, Guzel KG. An analysis of the shear strength of the bond
between enamel and porcelain laminate veneers with different
etching systems: acid and Er, Cr: YSGG laser separately and com-
bined[]]. Lasers Med Sci, 2011, 26(6): 777-782.
Ferreira LS, Apel C, Francci C, et al. Influence of etching time on
bond strength in dentin irradiated with erbium lasers[J]. Lasers
Med Sci, 2010, 25(6): 849-854.
Oznurhan F, Olmez A. Nanoleakage in primary teeth prepared by
laser irradiation or bur[J]. Lasers Med Sci, 2013, 28(4): 1099 -
1105.
Rossi RR, Aranha AC, Eduardo Cde P, et al. Microleakage of
Glass lonomer Restoration in Cavities Prepared by Er, Cr: YSGG
Laser Irradiation in Primary Teeth[J]. J Dent Child (Chic), 2007,
75(2): 151-157.
Elif S, Nurhan O. The effect of erbium, chromium: yttrium-scandi-
um-gallium-garnet laser etching on marginal integrity of a resin-
based fissure sealant in primary teeth[J]. Laser Med Sci, 2010, 25
(6): 841-847.
Cehreli SB, Gungor HC, Karabulut E. Er, Cr: YSGG laser pretreat-
ment of primary teeth for bonded fissure sealant application: a
quantitative microleakage study[J]. ] Adhes Dent, 2006, 8(6): 381-
386.
Shafiei F, Memarpour M, Fekrazad R. Sealing of silorane - based
composite in laser-prepared primary teetheffect of acid etching[J].
Pediatr Dent, 2014, 36(5): 378-383.
Ryu JJ, Yoo S, Kim KY, et al. Laser modulation of heat and capsa-
icin receptor TRPV1 leads to thermal antinociception[J]. J Dent
Res, 2010, 89(12): 1455-1460.
SRIGER, BREOY, RIfEHE, &5 OCHIBLBGRG YT A BTUEAE
B PRI TR0 LB ) AR A B IR, 2014, 22(10): 515-519.
(mE =2&FX)





