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Effect of surface treatment using Er:YAG laser with different parameters on the bond
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Abstract

BACKGROUND: Recent years, fiber posts and resin cores have been widely used in repairing the endodontically
treated teeth with satisfactory effect. Erbium:yttrium aluminum garnet (Er:YAG) laser is a new type of water power
laser system, which can be used for surface treatment of fiber posts. But studies on the effect of Er:YAG laser
surface treatment on the bond strength of fiber posts are rarely reported.

OBJECTIVE: To evaluate the effect of surface treatment utilizing Er:-YAG laser irradiation with different
parameters on the bond strength of fiber posts to root canal dentin.

METHODS: Fifty human maxillary central incisors that had similar dimensions were used. After endodontic
treatment, removal of the crown and canal preparation, ParaPost FIBER LUX glass fiber posts were cemented
into the root canals. According to the method of surface treatment, 50 teeth were randomly divided into: no
surface treatment as control group; four groups undergoing surface preparation with Er:YAG laser with four
different power settings (150, 250, 350 and 450 mJ at 10 Hz for 60 s at 100-ys pulse duration), named 1.5, 2.5,
3.5, and 4.5 W Er:YAG laser irradiation groups, respectively.

RESULTS AND CONCLUSION: The mean bond strength values reduced from the cervical to the apical root canal,
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and the bond strength of the dental cervix was significantly different from that of middle and apical thirds (P < 0.05), but
there was no difference between the middle and apical thirds (P > 0.05). Regardless of the different part of the root slices,
the bond strength was highest in the 4.5 W Er:YAG laser irradiation group, showing significant difference from other
groups (P < 0.05). These findings indicate that 4.5 W Er:YAG laser irradiation significantly increases the bond strength of

the fiber posts to root canal dentin.

Subject headings: lasers; surface properties; dentin-bonding agents; dental bonding
Funding: a grant from the Public-Service Foundation of Liaoning Department of Science and Technology for Scientific

Development, No. 2013001007

Li XJ, Hu SH, Dong M, Xu N, Ren X, Zuo EJ. Effect of surface treatment using Er:YAG laser with different parameters on
the bond strength of fiber posts. Zhongguo Zuzhi Gongcheng Yanjiu. 2014;18(47):7627-7632.

0 3|l Introduction

PER 2R R RS TlEIR . A 56 JR DR T e
RIEREAR . WS T R P b e e B B ™. [
19904E TR LT b il B R A A5, LT b R i 2o 4
PR, IXAME ST A G T e LY, IR
T A NIRE RO SR i 10 A ) S R o A T
PR SR A BRI N 0, BRARTCIE S AR
E(indi[15—18]o

PR R A0, LS. BRI AR LT
GEAE P IR L TR R, IR IR T 1 8 4 3 A B AR
U920, LT Y b i 54 35%65% LT LRy, LT HER Y
CTYERE X SR R IERT . TS £T AR T R
BEIG — T AN STERR L e BEAT IR 5, WEMER D, 45
LT S RS R AR L RO B 3 I R AR . KR
PR AR 558 2 3I£1 4 A8 520 2R U %) 3 2 Jim DRt R Pl 5 2K
D2, DR S 3oL X T A A T Ak 8 S L ) S R 2T 4
JGT SRR R AT YR 5 2 A R 4 ik T B

VAR,  CF YT 2 T AR B O DA A A — b A 2 3
S LA 2 VE R 45 ) RN &5 1 i Y. ST EF it
AL BETVEARZ , b 2 i ZI0 (e S & SR TR
EARRREE . Wb, S SRENE). WD AL B DA K A
TABHE, PRGN RS, B v AN [RIRE B
TS5 IR 266 45 700 0 RO 286 8 28 SR, (R S A A
I, AP TR 54 . WOGAE B 2207 RN @k
2, CAFEVTOR IO T L DR 2 AL 2,
ATDUSE N I Rb S JE R A e s (H, R 4EbE & i
PO ER I X FLR 4 5 R RIS, A s

G PR AN [ Ty 2R 114 B <L B0 A 98 A ' (erbium:
yttrium aluminum garnet laser, Er:YAGEOG )BT €T 4
RMALBE, 0T T A bk 5 A 2 A o ) 10 66 &4 540 52 1) 5 )
AR m T eI R, i B S RUR, AR
BER IR te T .

1 #EF1AE  Materials and methods

Wit BENLY RRSELEG.

A (8] Rt s SE0 T-2014451 526 7 5e i, S 2F4Emt
F T AL F R AR IR AR GV R M B 2 R O L 58

7628

J8o A R SR AE R B TR A A BB 8 S0 56 o
LZESE
BT JEFTIROERRICE S B O
BRI S MR T2 AL o0 95 4 Ak PR LE W N R A R Y
HUIFS0ML, SRR HE A, ok, sHkeiiE R
(LSRN V) N R YRS RS E A S v bt /S
BERAC 2 R R, SO0 3R (88 s A TR

FRESHErYAGHL 3 AL IR X £ 4EHEFH 4 38 B F MR A SEEE TR AN 1835«

PRI Z% KU

ParaPost FIBER LUXZ% 4 £F 44, ParaCore
FiParaBond%i4h 24t

S HE A

Er-YAGHOEHL HKF Vicenza/s 7

e LT FHEIMAH

SYJ-1501Rd WA I EIHL PR B R AT PR 2 )
FIA A ]

AU R KHT AT B A

J7 g

PR S I

PER A ILTFAH Plus 1t #F SybronEndo A 7]

K], X-SMARTE &ik Fiit-Dentsply 2 7

FAY TR Jifi 1-Dentsply/Maillefer 2
L $iti EEMS A ]
AL RN, AH Plustid e b7 i #F SybronEndo A

KRG F 5k
T HIRFEFILIL 528, F IR B 250 A iR R

THI 5% B 0 2F R B B o R A Al 2, AR B AR K R B e, ARG
RAEAEA TR KT, B T4 CRFRE R, K508 A i
280 [ o 2T A A 2 T8I (1) b 2 7 VR B ML 7 oA S2 (BF 411048
BRSE, AR AR 65K 1.0 mm R F, JL60%H )
OXf AL AFYERE T 2K P A EYE10 min, IRT. @
1.5 W Er:YAGHOG4L: 150 md, SR K10 Hz, ik
100 psErRYAGHOGHEAT R AL #E60 s. 325 W
ErYAGEOGKS4H: LI250 md, #iZ k10 Hz, kb
100 psHIEr-YAGHUGHH T K 4L #160 s. @3.5 W Er:YAG
WO 4L L350 md, #i# k10 Hz, ksl k100 psir)
Er:YAGHOGHEAT £ 1407160 s. B4.5 W ErYAGIHOE 5T
41: LL450 mJ, B 10 Hz, Bkihl100 usHIErRYAGHE
P.O. Box 10002, Shenyang

110180 www.CRTER.org



FHER, . PIISEA: ORI TET B F 55

@7z oo

S
T
I m
NN
R

1 EHIEREHERXE

Figure 1 Schematic illustration of the preparation of test slices
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Figure 3 The bond strength of different parts of root slices in
different groups
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Figure 2 Schematic illustration of push-out test
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Table 1 The bond strength tested by the push-out test
(xts, n=60, MPa)

215 R i JiEEN

Xof W41 5.51+0.86°  4.70+0.73®  4.50+0.97%
1.5 W ER:YAG Hot 441 5.73+0.84°  4.47+0.96®°  4.51+0.73%
2.5 W ER:YAG 0t 44 5.48+0.62°  5.10+0.83*°  4.81+1.00%
3.5 W ER:YAG 0t 4441 5.45+1.08°  4.74+0.89%°  4.41+1.19%
4.5 W ER:YAG #0401 6.45:0.78  6.39+0.96° 6.30+0.98°

Fevk: 5 SN, 2P < 0.05; 5 4.5 W ER:YAG 06U 41AALL, °P < 0.05.

VRS DU ELLT HEbE R 459 () 7 i

DATE R IR R A S50 PRI, ETYERERIA iR 4 Rh
S5 ORIATAT 2 o3 21 YEAE RIS 6 465 771 15 S I 28 45 771 A
AR AT R G5 R BEAS PO, B R A i A A ik
i, ANBEPCHDFIE A BIY, IXEERE R £ YERERTA T
FHEFIZ IO A 502, RAKFLO LR T I 10, £F
YENE S RRESS I SR Z AU E 1 E I, IR 2R 2R
THI RO 7 I S B A7 b o 2T T () 28l 2

A7 S 30 5 ARE W) S A SR P X 25 R BB 2T A A T 24
S TIRIET, SR HEAIST AR IR 22 100 1 7 A A2,
AR TE B ANA S LT YERE 55 R R A4 R BT D7) 53 5
DT, AR AR AT B R T A FE A, BB R
RSB L BR T S PR IR AL O HL2 SR 1 2T 4k
IR . SahafiE VR TR S50 DF O R TR AL TS A )
FOIMECER S <5 BEISETHEME S — S HEAIE )R 4 5L K 5,
SR P60 um S EBERIT K7 VA RERS W E R R S
N A HE R R G R, (AN RERE S ST R 4t iR
Hakan 5175 3 T IR IORFFTAE R, 50 umi L
RIMTRO LT YERE R I AEfG W o LR 4 a5, (HE E o 2 2 ]
BAGEEE o A DATERIBITFUH LA H S50 000 5 AN [ R
MK BT UERERE S BOR IR, 45 R o i AN B
HOAL, 24% %A AINIB0 umAE AL BEVRIRIBIRM 411 e 2 24
EIETUERE ARG R, 1.6 W ErYAGHUG U 41 AT ey
PR LTUENE R AR T, B — S AU
A FEA S BTN HAREE *, fH, St
IO AEBERT LT YERERE S5 S (NE A AN BN SR, i
1) S e i R NN e R P S VA LR
ANHEH SE06 % BT UERERG SR, PRI g Rl Re 1 22
Il B R SERG R R AR T T RS AN ] s
Kai AR BRSEMERMIRD A5 2 ok i Ab B VA HS RENS AN R FE
JEHBPE LT UENE IR A RIE, (HRIR ST AN ] TS B
FRAE, AP IREBL AR TIRARN . Ht, AR AELL
TEWFFURIBEA |, 32 BB A RS H T KO ER YAG K
T AR BT £T AR 2 5 P KI5

M201H 20604 AR i N 21 24 BT LK, 0t
(Nd:YAGHU:, CO0t, EnYAGHUL. Er,GriYSGGHDL)
AE RS I PR R R A OR A2 T5 bk . VFZHOR EIED
AL IO SR 24 B R i 1) A QD SR+ B e Bl .95

7630

F2 FBERETRYWLEBYRER
Table 2 The failure modes by the microscopic evaluation (n=60)

ikl TR

1% IIES NES IV
Xof HE 4L 0 52 4 4
1.5 W ER:YAG #0651 41 0 48 8 4
2.5 W ER:YAG #6541 0 54 6 0
3.5 W ER:YAG 0 520 8 48 4 0
4.5 W ER:YAG 061 541 0 50 8 2
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