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Effect of type of cavity preparation (bur,Er:YAG laser) and restorative materials on prevention
of caries lesion
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Background and Aims: Despite the reduction of incidence of dental caries in recent years, this disease is
common and many efforts were conducted to decrease the prevalence of dental caries. On the other hand
secondary caries lesions are the main reason for replacement of direct restorations. Therefore, the aim of the
current study was to evaluate suitable methods of preparation and restorative materials to reduce caries recurrence.
Materials and Methods: In this experimental study, eighty human teeth were collected and stored in normal
saline. The teeth were soft-tissue debrided and cleaned with water/pumice slurry and rubber cups in a low-speed
handpiece. Speciments were randomly divided in two main groups. Cavities were prepared with diamond burs or
Er:YAG laser (10 Hz, 300 mJ, 3W). Each group was divided into 4 sub-groups, and restored with a glass-ionomer
cement (Fuji IX), resin modified glass-ionomer (Fuji II LC), total etch bonding + composite resin or self-etch
bonding + composite resin. The specimens were submitted to pH cycling. Speciments were then sectioned,
polished and Vickers microhardness measurements were performed on each specimen. Differences among the
medians were analyzed using two way ANOVA test at a 95% confidence level and Tukey test.

Results: Statistical analysis showed significant difference in the type of substrate (enamel, dentin) in both main
groups (P<0.0001) but no differences in the caries lesion development between the cavities restored with the same
material and prepared with diamond burs or Er:YAG laser.

Conclusion: The Er:YAG laser used for cavity preparation and different types of restorative materials used did
not show the ability to guarantee significantly more acid-resistance tooth structure against demineralization.
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Journal of Dental Medicine-Tehran University of Medical Sciences 2017;29(4):229-236

the) 5 ore i sl 09)5 =l 00 oSl e 3ls 028l — o (551 ol 3l am = e S (slagtl = 05 1 LS 1 S gpee 3o T
z-moradi@sina.tums.ac.ir : g xSl SLis M- 10D+ 1ol

yva



https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

on g olbll  gus doguane 4> e Sy A S g (Spsy 055 1 owe i 0l 5 (EYAG 3 5 5,8) ol g5 5l

FXVCES

odal Jos 4 (g310t0 (Sla 3 5 0392 owll g @l JSito S5 lizmed (s lom ol o] GWe 53 (S5 (Lo Stogy (1alS o yule 1BAR 9 Aino
b9y Syl pole adlllas Sl Cham 1 295 00 0133 35290 (Slarere ] (Sl )3 8 (S 295 JSitio S5 Bk il 09 arlS ol gand e 51
D3 (S g 295 S Baa b (ere i 03le Sy g Bl sl canlie

4305 dng] 31 o 5 D5 s (S5luno 09)5 93 4y (B3l 900 &y Jol Al po )3 ladiges 505 (gl (Sl Jgo (L5 Ar 31t oy 32 (g
09,5 ¥ & ladiges L b powl (WY ol HzV e uilSy8 mJ Yoo (655l) EnYAG j3d b 500 o 53 9 53 b OXY mm oyl 4 v S 0yas
p9d 09,5 Z250 (BM-ESPE, St. Paul, MN) ;448" 4 single bond (3M-ESPE, St. Paul, MN) zl Jbg Siusil Jgl 09,5 150 s (ggluso
)09;{] oW p,les 05,5 dI Fuji (GC,USA) d)?ﬁ}é’j oW pow 09,5 Z250 Cyjewels g Clearfil SE bond (kuraray, Japan) gl cale Kb
Sl coles 8,8 S PH S 50 ISSgy (ol o ladiges (8,8 )1)8 oolasiwl 350 00 aps Olyas wuo 5 (sl Fuji IX(GC,USA) ol
S 8 ol 0,90 (S5 g Al 93 Luilly 5T slacins Lausgs lmosls i8S )8 (uid e Sen sy o5 a5 GRY Sl e 03055 e

o > 5 iy Sl 2 s I 098 53 53 (Pl V) (gl 5 L) g €3l £33 45 30 L5 B 55yl 00T Haly
3l L mse sy polie y gl gxe 3l odltul 3yge (ene i odle b g Kzl g4 5 (gjlw ookl g, 4

S sine 1 i o5 (gl 03litl )90 san 5 o3l g Kl s 0y 4t (sl 03litol 3)50 B 0] Cad 4y S ol 2 3 oS AR
D)8 plosd amwlidlyined ply jo zle g Lo Slad sl il pylio

i)« jpels ) epegl IS lade () pom) 53 :L“’°3‘9 s

N/ il 4ol AN/ V: ol Mol A0+ V/Y0: Jgog

Er, Nd:YAG, CO2 (i) .looly slgid ol « dodo
Sl 55118 eolasw] 390 0,0 il )5 (gl ErYAG 4 Cr:YSGG, 5 CpSuimy S ybg) 9 (Sdws oysSl S, Lackds

Spge ool @ oy BBl pBIa @ pon)l j3 Jeo medlSe (F) 50 (e SN (b Bl mre Sl (S olop
2 el S O gl 590 3 adgl (S5l Gl LS el @) clagty, L S S b Sl Saen ) xSy
ol &S 2ad 0 Lie (ablation) SuS cuw g w3 0 &y Luo G b slose b cpl (V) Mibe wlysld 5l ool o 6Ky
AFn by plo boawlie )3 pouyl )3 blie S (S5 (ool 3 andl o8 wlaislsy oad bl la Sy (o) 9 ey
@lojsh 5 Ol 3 ploj ea Gl L iz (V) 0930 wguome G5 Sl sl 01 (5155 4 sla Suposy e 0l ]
St )l 0ud Jlasl @l 51 50 lie raws osll uSgpan slyime ojin s (Siglshise alox I ke (sla)giSe ool
M ORIB! S g ol plp 5o o Coglis oS 2950 g9y 0 S35 5 03 £ wpin gl g (2le L lend
23 G oS 8l s 6598 cnl & i Sl @l J1(A) e 5 5 31 oslizl Tl (Y) 33 51 agl Sy, o
SailS inlojl )3 09 Shwg 4 Caaglio cuel Wl o ponyl  (gile odlol g oyis bl Jud 5l Sl 4 s glp (Sl
A odl i s powl Yoo F o o oy Ken 5 Apel lawgs oS O (S &S ol b s S 8 dagi 5y90 maey gl 2le il
o3y 3l @l glagniile > (Sapem 5l gl ol £l am oS JHYF) whadls 55 L 3l Jsle slatgy il 1) by
ooy Slge 36,500 Byl AN 1) 0t 03 pomyl )3 bokd oS Canl ol 558 Loy bl 4 G )3 L oy 3l 0lgh ale
ol d o Cunl ol ol Mols S 305 e 40 Calise o0 Culpd D g WS o dbul gy o g omwlimg i
57193 93 ol o Jlail 5 28k 28 e oo g ojin oy e Wlad A ogd el i) ppmen e Cund 4 oyl
Bsslos Jelss 3588 Jlaol sl andh iy plowiol  Cuglie (I3 cage Wlgiie T ol 05 e 2l clpy
ou il ol 3 (28 sl g gl slodysld b sy Sie)  a Slidllas 51 505 (B3 () 395 (Suswsy il 0 2l slacdl
7S gl Sty ol g & Jlan wnd 0 wad S Cand o Cuglie (I3 g Les lal Cogis sl 3 ) eolizl

vy


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

(\\"ﬂa ut}.wo) Al O)l.ou:: Ja 0)9.))

g Sleyd (ilige wlodsd Sy pole olSiily (Kb plisd aloe

mmol. L0+ yamol il ey Jolore 13 595 YO o &y juopao 22505
1 KCI, 1.5 mmol.L-1 Ca 0.9 mmol.L-1 PO4, mmol.L—
Sas edly 8 (YItri-hydroxymethyl-aminomathan pH 7.0
B cile Blas Jo)ST 5 sogaste Uge p3 b lbid ¢ s (V)
by Jl b ©ige 4 oy ol bawg (gam dlaye 3
Loy 5l dm bdiged ad odb oy VoS (slao,as
oo 55 il Cu ST g S LI S slaodlew
oBiwd  bwg /¥ pm ol ple L oleydl e L
Gl & g b il (ATM, Altenkirchen, Germany)
Ohey A (FBwry BAD el Sogwlydgl ol Loaddy )
(Bareiss, Germany, V-test Serial No: vtp6060) Vickers
5 40 Ve Sl ploj fiiss Bt i9y) 45 (2bjyl 5 s pSejll
g1 ol gy cliplel )3 ply AF i gleiS)s
SielsTad jlae pm alold b ol dlads calais ¥ )3) Lo 55 ladiges
Br pm fpgu dadi g Jol da I 5 J51> 0 pm pgd dal o i
b Jl abis s ¥ )3) g 0)ld 5 (pg> ot jI 551>
Slpdsh Voe pm ped dads wyas JU3ST 4 51 V0- pm alol
A (58l (pgd alais 51 551> VO« M pouws dlads g Jol dlais
el Cawd @ "TA2 X el sae" Jgepd Gayb 5l s, lag e

NBley 5l pol Bdod 53 Wedly ()55 o angex il

a5 (statistical package for social sciences) SPSS (s,bl
by wis 5l ek cuxs a4 b edlamel N0/
b g pibly TSl aolly x5 G)lBe s
lyl us (¢lp (two-way analysis of variance: ANOVA)
Slis )5 b9y 9 ewey 0dbo g9 dytmage CL g9 (slapite
Jocsize 3l am Wog)S (555 41 93 dulie sl eizen b ool
Tukey sasto (sloauglio G905l 51 uilly T igoil a0
a8 ,5 a3 > (a=+/+0) /40 ply Jol go5 (sllad e b oolatl

Lasl

g

(CujorolS L g (M) i odlaiw] (sonoyi 03lo ulil y aosl

)5 13 bl y9e Az jobo a9 i8S )18 09,5 93

AAR

L oyt 3 gle g oo 4 Sl Jelgs 0jgpel (V) 2950
Ol g egMe S o S8y Zludl pl b (698 sl sla Jlas] &S
ORIl el g 1S o SliT wlygld o pogia] (S e (s3lge b
G dogi bl ol (asuie 35 Lad o (Sdmwg & lUd Cuoglio
9 5 Sl o3lo g5 93 b oy alllao () 51 B (35 ols
ErYAG 3 b odd odly 3l5 clyis )5 Galiseo yogul WS g0

sl Gmalidliaes Gliee 32 53 L

o O¥9)
pbol loj B ol S sl axpd ¥ o gled 3 7o/ Joow Jslxe
b gl 51 Ol g 500 ()05 slo S oo 4y ol
WLAd el pumice slurry 4 Sl Lo bplus g a3
Cegw b wlddl o)) bwg CEJ 45 (oo dee 90 3l aplis
L ealy t)")" u] 0dS  Sa L» ol).o.h 9 Mi
lai Cyao 4 diges (Isomet 1000, Buehler, Germany)
A\ w% o).é> A :09; gg: FRIRRTRW M UJL’ ¥e 09; RIS
5 Jgein 3 503 0)ld g cudly 118 Lo )3 ol JIjslST o)l o5
3 Loy A SR (oo 3 9 M el 58 L g Gl
a5 bl (YWolss VeHz wlS )3 mJ Yoo 55) EnYAG
SSye0 4 N0 MM Ges o YxO mm skl LV oM clyes
3 o)l e dee VB g CET (YL 13 0jis glis)l 5l o Luo V/0
Slyis ges gl LSS 5 115 (gjlw o3kl wusls )3 CEJ ;5
055 2 Ll G A3 pbsl gy bhwg oad ans
b cilise dlge b g BAS el 09)5 5 Joa 4 (13 9 5)
Jbg Sual Jol 09)5 184d puoy ol GBI Joallygiws
CojeselS o single bond (3M-ESPE, St. Paul, MN) ¢l
& bl Sub ped 09,5 Z250 (3M-ESPE, St. Paul, MN)
09,5 Z250 cyjeelS o Clearfil SE bond(kuraray, Japan)
oY o)l 05,5 A1 Fuji (GC, USA) (5,55 yag] (M5 pgus
b 155 Wog )5 51 G a5 Fuji IX (GC, USA) (olowss yogi]
2 mmol.L-1 Ca, 2 ysmolilyes Joloxo ;3 5oy VW e &

145 mmol.L-1 PO4, 0.075 mol.L-1 acetate at pH 4.3


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

P9y & S g (Spwsy 055 eweyi 0o 5 (EIIYAG 5 5 5,8) Jolys g5 ,ab

9 (&l Jby g &) i) Suxl g9 5 (13 5 59) ori> 4 (b
(P=+/¥V+) gle 5 (P=+/5+¥) Luo ,> o3l 390 yogus] WS g5
(V9 Jsla) cutlss g2

4 5 irlagsSen fpe e il S o glan g
S Olows 53 Jlomiar 4 I yide baog)S den 53 Lo )3 5ol

olie 5Sile 720 sliebl ol ¥ 5\ (elayliges
» (KgFmm2) @y yiodeo 2 9y p)55hS cunss (e,
ol 04 031y L zle g Luo 3 0yen 0)lgd 4y alads o J 05

(e 5 ) st <3t 55 o8 3 ol 2o 95 iy 3o
i) e g Slbgne Ol 0g)S 93 pa > Pt/ )
ep by Sl g5 g il odlol by, a5 Il wlacsly
iy plie p ) gxe SISl b yuae )”9*%.T W o)
S g opizred G Glis (P=2/YFY) zle g (P=+/A0¢) Luo
0350 JId xe 09,5 93 ;3 (Brwiy e p b yxie bilate &Il

Gl

255 51 oy ime gl Lnog Sy ool Cawd 4 gl bl o

S o3lel £95 5 om0 57 03ko ows 31 (o1l (gL 4iged (microhardness) sSww 3y ol 5u0 (535 w0 (Slglyd (AL -Y Joua

ylro Bl il orbe JUKES J3las sowo i 0dlo
SANEY -+ ¥ 0/F08Y FAA VY yav/\y olons
35
¥O/VYYAY FAA/AQYY FOV/FY Fiv/Ay &9 )
oyl (WY
YAIY DAY Y29/¥Ye AENTARE YV/A - o
239
FY/E5 .5 YAA/AD. - FAY/\Y YV/A - &9
YO/ +£Y A Y \EEY d-a/Y- YA-/aY &) il Sl
35
SYIYSAYY AR AVO/AY YA/AY gl Jby Kol
Cy jouols
I IERTL FYO/OA- ¥a./-¥ YA DY &) il Sl
23
FY/.SVAY FYF/ Q.. FAY/AY YEv/oY gl Jbg Kol

&5 03lo] £95 9 o0 yi B3lo Cuwsr g1 2 le G digel (microhardness) oBww iy ol 5u0 (535 w0 (l9lyd LW -Y Joua

o GBI ool RV S RN Jélas o0y 03le
O/ VAYD - AR YAIVY £\ISY o2 b
35
A -Y\BY YY/¥Y- - Asl-¥ DY/YY &% )
ol WS
ANEYAYA SV[ Y- AeI¥Y OY/¥Y olows
s34
SINS YA V. /YYYY AY/VY £Y/¥- LY
VYV OOFYY YAEYYY LV INZARE El Calus &u.bb
35
V- IVYFES \Drzal AVA- DO/A- e Jby Sl
Ca jorols
A/¥YsYa YO/dOSY ISVARS SYIV- gl ol Kb
s34
/AVYIA VY/YYSY /vy Folvy g Jby Kol
YY'Y


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

(\\NRQ utd.mﬁ) Al O)M Ja 0)9.))

g Sleyd (ilige wlodsd Sy pole olSiily (Kb plisd aloe

g Ot ol OBl JBla b g3l Sl @l 1) Gl Sl
(V) a3 o s 4 56> slacdl 515l 1y )l o el IS
s 3,5en izl o Samy, 35 o e )H Sy
S g 0aiS Jghe Mo gl s guus il )8 aladlxe il
(o 8L )3 4 5 Ygame 3 o )l olyen 4 35 JUySL
Sl gloyS 31 a8 Wles,S ol (L8 Glallas (Ve VY) 3l
G g duiS gd ol odbly oy leie (sloyled )5
A g o Feglie sl 4 Cund & Ngdioe s
ol sl walgs oy cuoglio sunl Jlais! sla Siwg
SLbl zous 9 b sl s )bd > (il 398 Ges pomyl y3) &
Jooze (glajyd b awslie 3 clllas 3y 0 o> g dtily ol
(VYY) cal o o)) b a4 oyieS sl (S3lad
& U.S‘J.SJ T (S dﬁfo)'bj‘ 5l as” wloss u»)l)f 6oL ol
b Sty Joloe 51 oliee plomie lp slabuy (lgis
VEN0) Wlod )8 olit] zle b Lo guws (59 0 (Shawey
Sgy 2 & Gl B gy @bl Gy Bl Ay
o 3 g aBl el Gl g (Gdee e e (Sdeen:
o sl pol adlllas p> olal ol gy gidie o8 55 T s
By RSNl ) S Gl (Sdews 295 2 A5 g9 ]
@l 5 ol poul j5d g 5y alewg 4 03,08 A1 slaojld
e 3 S disine o G35 Gy & 3 ol b adlls
559 dwslie 4y a8l alises Slalllas il gle g b (25w )
Iy ol oS asww ol58l Gladllas oyl 5l (S nilaidls gy jid 4
ol 1y dgr H3d Ll am Sl Coe b gd Wy 4 oS
& W00)S oyl (YO) o) Ken 9 Kuramoto Lol (YY) wims o
Cous bl oyl o ialS el oL 55l by b
pol )3 b &S 0ad )15 Bl ol o jle 9800 Sl
25 sl Bl pia ey See iz B (il S oS
4 a0 pbl (V8) Ko 5 Hossain a5 gladllas )5 (YEYY)
5 pol )3 (b 1y gl s gle ()l le Gl (o)
19 4 b g pandS polie a8 Bl ol asBlsy 5,8 3yl
JB gl Lol adl bl o)) las oy gldasMe LB

o013 (65 9 (658 Sl )0 b A pdS Cund ( slabas Mo

yyy

material etching
I1

glass ionomer composite 2

480.00

460.00

440.004

420.00-] ®

400.00 D ¢

95% Cl microhardness.enamel

380.001

360.00

T T T T
bur laser bur laser

prep

Camd 33 (B iy (Silbe 7A0 laebl 3gas g (pSle — ) Hldg0d
tlise gloaiges ;3 (KgF/mm2) & o plo o 1 9505 5 kS

material etching
11
glass ionomer composite L2

90.00—
85.00-
50.00-

75.00

. )
70.00 1 1 ?
L

95% Cl microhardness.dentin

65.00-

60.00—

; v T
bur laser bur laser
prep

o 1 (i e 70 laob] dgamg (1uSSle - Y 413900
2le Gladiged )3 (KgF/mm2) &0 yo o 2 955 255 g

(85 s 9 G
g5 Jsb K b oSl (pundolitog 5 gloel 51 o5 53
5 Sy Cudldyy (SB35 Blaal I (o 095 (o0 bl
5 by (il Ll L(AY=VF) ol Sl cou s gjle ookl
ol (5l 2k de Jds 4 ol cous slacdl 4 COp Jud
5 s SCBL b (b S b Sl ol BT e
b olgl jmals gl (VO-YA) dsd e AL gl il

& (2ee Jsb b oid nl a8 (Syme pon)l 03l (g sl


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

e Sy A S g (Spsy 055 1 owe i 0l 5 (EYAG 3 5 5,8) ol g5 5l

09; 2 L)M).))LQ9)§“A 9 A5 edaline 09; 99 O d)lb&&o uslm
ol dalllas o gl M s g 5V 50 b odds ooy 3l
2 odd 48)S 8 &4 cglate ol cle 4 Wlg3 o Arbabzadeh
93 el atiles a8 il (YY) o, Sen o Arbabzadeh asllae
slaord o558 by iz P @35 gle g Lee sl S
Ol @38 )il Sl e )3 adllas ol 3 5 43y ) 4
|) d)lISL» 9 ‘_JLM.\)){ ul)w sl 019" LYY ‘_s_slf Cl:- 9 (F999 T
2 5 st Glaebl b oS 008 0 sl dle o)l adla
oalazwl s ol (sl dalllae Cpl jo aid, S 4 cud b pau)
g

» (YY) ohKer g Colucci lawgs oS (glasllas > yuizcon
Ogelidlyied (liee 59y p ERYAG H3 31 g9 5 VY0 Jlo
sty o wsl s ol ad ol losnys Bl )3 (glie
Coglio i 59y 3 oy Al » ERYAG 3 a3, )
sbyehl )3 ERYAG Hid g o)l g1l ply 55 1itasge
9 (2 Hz-50 mL/min) 4 (2 Hz-2.0 mL/min)
Glbl )3 (Saws Cdpiy S 4 506 (2 Hzg 8.0 mL/min)
adle > a3y I 4 ) Glojielly Dg (LjeelS slapesy
el Golds s Wlgi o &S 2gr gl yusls aslllas L colucei
S5l o>

355 9 ooy dlge (m daly (oyp & 8 gk Sl
5 Bahrololoomi lawg & (gl aslllas > lash,,  (Souwe
gl culin,y e g9y 2 YOF Jw ,o (YY) Heydari
Pl 5,8 L EnYAG 3 b ol (gjlo odlel SiSS b sl
Oily 09,5 30 Leid 5 Wdg sy Cudi )y Llod I bog,S den .
Ol (Adper Single Bond) guiiuis 5 gl 523831 g j,3 b odd 03l
).u YO JL.J JERRIY L&ab9)§ ).sl.u: )‘ ).«;5 Lg)bgs"“’ )9]9 & Gl
» 1y Llyeld oaiS Sll slge Il (VF) ),Ken 4 Carolina
P as ob ol s S ey dglb Shwe oSy
S 58 9 )5 Lol A g odle £ S L oAb o5 sladiges
R HRPERN

SIY0 Jl js (Y0) o) Ken 5 Jorge lawgs a5 (gladdllas 4

9 ¥ i ooy Dlyc 9 Er, Cr:YSGG )).J L o).6.> L)“’l)"

YY¥

Ol a5 38 4y Cogo ol @ Gl |y 4Bl cal (VF) wi
ldlo 5 oolul Slyss cage i L 150 00wy (SLSI
sl bl (VA) o) Se2 ¢ Nelson g 0 (Sl Cous il
53 3k S5 09 30 G G (2 Sl (sla i S 5
Sl Jols & bl 58,5 ol )S 4 0)lgd 5 L9
Ol il SIS Ge )3 BB e Db e Jas Cul ieS
4 b Canl (Sen olisS Jloj slaojl 3 5 Mk myw ()l
bl sla i S Jol )3 VA) dusyy 555 9,5 Sl e yo Ve
s st ol g e g pE Gl ol o e
Jlail coge Ny @y A8 ojllin S Wgd e 0jdlins S
ol M b sl e B Ay cel o 90 e sl
5 SloyS g O 1 gd 0 YU (slod s 0 ol Hlslo jd b S
(Y2) 253050 a3 5l (2l bl slogusis

wlee Shix Gomlidlies ol () oLSen 5 Apel
4 1, Er, Cr:YSGG 5 En:YAG (slayjd (il b osss (¢ 5boodlel
4 3900 Slyin jlato ol (gl 08 g (2EL]] & 50
Er, Cr:YSGG L Er:YAG glayjd (b b oo Ve zb o b
32 Bk il g Joeme gy 4 58 J5S Clyis g xad ooy Sl
3o adlae opl d as (gjlwedlel alie JI5elST Sle 5 bl
i s J) e lpis (gluodlel > ponl (slayid (s
2wl Bl e e gl b Sawwy ply )0 Cloglio
pbol Yoo d Jlo o (¥4) o) Kez g Celik bawgs 45 (6,505 aalllas
Cad & (Y7) o,Kan 5 Hossain adlles alio ouls 35 cd)S
GS 5 )il Slyus g uidyleg,See olise adlae ol 5> el
g ddlls cpl > 0ud duolie 5,8 g 53 b o ool (il olyes
S8l yaud g oS (a0 9 i3) g S0 Bl I ()l ine oglis
iled 30 dalllas ol sl i oanliv jauwd 4 maudS Cowsd g
P Gl & cwl Cdlas pl ediad ol 58 Oldlas
g Sl 35 L 5 53 b i JU5> & syl o

5 Arbabzadeh adles o J8 Oldlas L ciglie ouls
Arbabzadeh Luwgs ouds plol adlles )5 ad 5155 (YY) o))
w58 L el )3 L ord (il odlel whyis 3 oS
olol bld 1 el JIUT g 5,55 uinyleg Seo s b )


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

(\\NRQ ul:J.MA) Al O)lau:: Ja 0)9.))

g Sleyd (ilige wlodsd Sy pole olSiily (Kb plisd aloe

S oslial crizmen )15 3929 558 9 55 L 0353 Al s oy

Sy p6 G0 B o) 9y p 3 clie aseys Slge
RYIRY

S EIYAG )3 Gl 55 oy i s polie o 5L

2 Jsexe gy 0jlul & Wlgi o ENYAG 3 (il 8 b ol

Al 5 olie g (2l sladised )3 (Shws d90 il (S

uﬂb).\é 9 M&“

ol (S 3sln 0aSisly i Giladss 5S40 3l dlusy p
25 bl 53 FRAY o)l 4 sl 0Ll ol o ol (S35 pole
Al e Jos @ Jlbya8 5 S S

1- Perito MA, Jorge AC, de Freitas PM, Cassoni A, Rodrigues
JA. Cavity preparation and influence of restorative materials on
the prevention of secondary caries. Photomed and laser surg.
2009;27(5):729-34.

2- Konishi N, Fried D, Staninec M, Featherstone JD. Artificial
caries removal and inhibition of artificial secondary caries by
pulsed CO?2 laser irradiation. Am J Dent. 1999;12(5):213-6.

3- Shahabi S, Chiniforush N, Bahramian H, Monzavi A,
Baghalian A, Kharazifard MJ. The effect of erbium family laser
on tensile bond strength of composite to dentin in comparison
with conventional method. Lasers Med Sci. 2013;28(1):139-42.

4- Gutknecht N, Apel C, Schafer C, Lampert F. Microleakage
of composite fillings in Er,Cr:YSGG laser-prepared class 11
cavities. Lasers Surg Med. 2001;28(4):371-4.

5- Ceballos L, Toledano M, Osorio R, Garcia-Godoy F, Flaitz
C, Hicks J. Er-YAG laser pretreatment effect on in vitro
secondary caries formation around composite restorations. Am
J Dent 2001;14(1):46-9.

6- Harazaki M, Hayakawa K, Fukui T, Isshiki Y, Powell LG.
The Nd-YAG laser is useful in prevention of dental caries
during orthodontic treatment. Bull Tokyo Dent Coll.
2001;42(2):79-86.

7- Daniel F, Michael Z, John DBF, Wolf S, Clifford D, Sandra
MM. laser ablation of dental enamel: mechanistic dependence
on the primary absorber. Applied Sur Sci. 1998;127-
129(0):852-6.

8- Tantbirojn D, Douglas WH, Versluis A. Inhibitive effect of a
resin-modified glass ionomer cement on remote enamel

Yo

Er, CrYSGG ,3d b oy (35 35 wyp a5l Sioogy
I Gpo (ol slooylyd ) (Stpwg & Cunglie (il carge
Oy Coienels b bl b sl wlyeld (s a7 owe s 0ol £
023y 990 Ol posial (oI L dualie )3 syt (Sewsy i
iy Ll gols yegn] WIS Lloae

g5 S €IS Wi gl b adlas @l 3k ol
290 sowayi odlo g Sl g5 (13 9 533) o> Bl ol
Cuaglin Hai 51 I3 zams oled gm0 50 6 pSeutn 5l o3liul
S (S

338 850 0yl Jgeme Cuind COMs p amd o Lis asdllas (]
B gy O G (Sheog 4 Gl g Caeglie (ljEN )

&b

artificial caries. Caries Res. 1997;31(4):275-80.

9- Apel C, Birker L, Meister J, Weiss C, Gutknecht N. The
caries-preventive potential of subablative Er:YAG and
Er:YSGG laser radiation in an intraoral model: a pilot study.
Photomed Laser Surg. 2004;22(4):312-7.

10- Cecchini RC, Zezell DM, de Oliveira E, de Freitas PM,
Eduardo Cde P. Effect of Er:YAG laser on enamel acid
resistance: morphological and atomic spectrometry analysis.
Lasers Surg Med. 2005;37(5):366-72.

11- Buzalafl MAR, Hannas AR, Magalhdes AC, Rios D,
Hondrio HM, Delbem ACB. pH-cycling models for in vitro
evaluation of the efficacy of fluoridated dentifrices for caries
control: strengths and limitations. J Appl Oral Sci.
2010;18(4):316-34.

12- Kinersly T, Jarabak JP, Phatak NM, Dement J. Laser
Effects on Tissue and Materials Related to Dentistry. J Am
Dent Assoc. 1965;70:593-600.

13- Moshonov J, Stabholz A, Bar-Hilel R, Peretz B. Chemical
analysis and surface morphology of enamel and dentin
following 9.6mu CO2 laser irradiation versus high speed
drilling. J Dent. 2005;33(5):427-32.

14- Stern RH, Vahl J, Sognnaes RF. Lased enamel:
ultrastructural observations of pulsed carbon dioxide laser
effects. J Dent Res. 1972;51(2):455-60.

15- Wigdor H, Abt E, Ashrafi S, Walsh JT, Jr. The effect of
lasers on dental hard tissues. Journal of the American Dental
Association. 1993;124(2):65-70.


https://jdm.tums.ac.ir/article-1-5582-en.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-28 ]

e Sy A S g (Spsy 055 1 owe i 0l 5 (EYAG 3 5 5,8) ol g5 5l

16- Goldman L, Gray JA, Goldman J, Goldman B, Meyer R.
Effect of Laser Beam Impacts on Teeth. ] Am Dent Assoc.
1965;70:601-6.

17- Fowler BO, Kuroda S. Changes in heated and in laser-
irradiated human tooth enamel and their probable effects on
solubility. Calcif Tissue Int. 1986;38(4):197-208.

18- Nelson DG, Wefel JS, Jongebloed WL, Featherstone JD.
Morphology, histology and crystallography of human dental
enamel treated with pulsed low-energy infrared laser radiation.
Caries Res. 1987;21(5):411-26.

19- Cozean C, Arcoria CJ, Pelagalli J, Powell GL. Dentistry for
the 21st century: Erbium:YAG laser for teeth. ] Am Dent
Assoc. 1997;128(8):1080-7.

20- Sarabia FS, Lago ADN, Botta SB, Azevedo CSd, Garone-
Netto N, Matos AB. A comparative leakage study on Er,Cr:
YSGQG laser- and bur- prepared Class V cavities restored with a
low-shrinkage composite using different filling techniques.
Braz J Oral Sci. 2013;12:119-24.

21- Cehreli SB, Gungor HC, Karabulut E. Er,Cr:YSGG laser
pretreatment of primary teeth for bonded fissure sealant
application: a quantitative microleakage study. J Adhes Dent.
2006;8(6):381-6.

22- Hossain M, Nakamura Y, Kimura Y, Yamada Y, Ito M,
Matsumoto K. Caries-preventive effect of Er:YAG laser
irradiation with or without water mist. J Clin laser med surg.
2000;18(2):61-5.

23- Ying D, Chuah GK, Hsu CY. Effect of Er:YAG laser and
organic matrix on porosity changes in human enamel. J Dent.
2004;32(1):41-6.

24- Marquez F, Quintana E, Roca I, Salgado J. Physical-
mechanical effects of Nd:YAG laser on the surface of sound
dental enamel. Biomaterials. 1993;14(4):313-6.

25- Kuramoto Junior M, Matson E, Turbino ML, Marques RA.
Microhardness of Nd:YAG laser irradiated enamel surfaces.
Braz Dent J. 2001;12(1):31-3.

26- Hossain M, Nakamura Y, Tamaki Y, Yamada Y, Murakami
Y, Matsumoto K. Atomic analysis and knoop hardness

AArd

measurement of the cavity floor prepared by Er,Cr:YSGG laser
irradiation in vitro. J Oral Rehabil. 2003;30(5):515-21.

27- Hossain M, Nakamura Y, Yamada Y, Murakami Y,
Matsumoto K. Compositional and structural changes of human
dentin following caries removal by Er,Cr:YSGG laser
irradiation in primary teeth. J Clin Pediatr Dent.
2002;(4):377-82.

28- Secilmis A, Altintas S, Usumez A, Berk G. Evaluation of

mineral content of dentin prepared by erbium,
chromium:yttrium scandium gallium garnet laser. Lasers Med

Sci. 2008;23(4):421-5.

29- Dilber E, Malkoc MA, Ozturk AN, Ozturk F. Effect of
various laser irradiations on the mineral content of dentin. Eur J
Dent. 2013;7(1):74-80.

30- Celik EU, Ergucu Z, Turkun LS, Turkun M. Effect of
different laser devices on the 31.composition and
microhardness of dentin. Oper Dent. 2008;33(5):496-501.

31- Arbabzadeh F, Birang E, Nazem R, Abbasian M, Koosha F,
Birang R. A Comparative Study on Micro Hardness and
Structural Changes of Dentin Floor Cavity Prepared by Er:
YAG Laser Irradiation and Mechanical Bur. J Dent (Shiraz).
2013;14(2):73-7.

32- Colucci V, Souza Gabriel AE, Scatolin RS,Serra M ,
S.Effect of Er:YAG laser on
demineralizationaround restorations.Lasers Med Sci. 2015
30:1175-81.

Corona enamel

33- Bahrololoomi Z, Heydari E. Assessment of Tooth
Preparation via Er:YAG Laser and Bur on Microleakage of
Dentin Adhesives. J Dent (Tehran). 2014;11(2):172-8.

34- Carolina A, Jorge T, Alberto M, Perito M, Moreira P,
Freitas D. Effect of cavity preparation with Er : YAG laser and
fluoride releasing materials on the prevention of caries lesions.
Rev Odontol UNESP. 2011;40:279-84.

35- Jorge AC1, Cassoni A, de Freitas PM, Reis AF, Brugnera
Junior A, Rodrigues JA.Influence of cavity preparation with
Er,Cr:YSGG laser and restorative materials on in situ
secondary caries development. Photomed Laser Surg.
2015;33(2):98-103.


https://jdm.tums.ac.ir/article-1-5582-en.html
http://www.tcpdf.org

