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Title: Effect of Nd:YAG laser in sealing dentinal tubules (by SEM)
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Abstract: The purpose of this study was to evaluate the effect of pulsed Nd:YAG laser on the dentin
surface by scanning electron microscope (SEM) in order to determine the optimum time and power of
radiation to seal the exposed dentinal tubules. Horizontal sections were taken from newly extracted
impact third molar teeth. Smear layers from the dentin surfaces were removed by phosphoric acid and ali
samples were treated with the pulsed Nd:YAG laser in different powers and times. The results of this
study showed that the laser pulsed Nd:YAG with power: 1.7 w during 60 seconds was able to seal the
exposed dentinal tubules.

Key words: Laser- Dentinal tubules- Microleakage- SEM

Journal of Dentistry. Teliran University of Medical Sciences (Vol. 14, No:2, 2001)

oty
olae loj Cdo 9 Oy (et g e b (95 32 (odl £93 IND IYAG (3 GG 31 (w51 g addllne ol
03U alind pgm ge Sledlaid 51 Gaod it plodil (gl sl b plonit (2o Sl sigr ailed (y3ged dgsumme (51
U Laiged s fad Bla Sy pid sl dlowy 1 pronl Y g and zle 51 6,0 ablile .oud odliiw! damisdumes
3N oSy e g 4 e ool Gl e AE,S 108 5 Al UG 3590 glike (gledlej g 1453
34031y le gBdes e a8 4l e LG glej g ©lg VY (ls U ol Nd SYAG 34 o5 0 e
A3 2)lae g plepd jlaxy Sl (3905 Bybyr g (2o Sggl (13,5 Bgdune Lo g ol T 2ol

2,10 b Sledlle 43 5lo (53,5 1 B0 55 3 a9 S

F9FNT DSy Sow Sl Sue — 2 e (g 9195 —; 34 o 39 wuls”

VA Jlo ot o)le (0 F 193} O Sloss (2dlag Oloss 9 (S 5s pele oD (S juilais oo

gle g e 4 odiw Dlge (> g (Sjgnels slocnjs P doddo
4 S e dbul iy mad b el g JelS Jlail Bly (S ple eyt Moo mhe alxe 1 (S
WSS e 5 Uy oy alold gy L e wsilh elasldl M aisb o s zle 5 lya @ Ll

|R


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

bl s doguaso 1555 -0l ol 25

U.:-Lt: dlhdy,ﬁ' Q.\}o.i.)’.ham Fr Nd:YAG )}:J )“ u—llam o]

gloit 5l g a3 3 518 w)y 350 5 (Hypersensitive)
(V) Gl 0 000t yslite b & a3 calises

gy i b adllan oyl 0kd 85 e & s L
sladpg (9eidghue ;I NATYAG 55 ansl 6 3
b s plomt 59 S0l gy e by @0 jopust (2l
Ar el gl Jed BB e 3k cpl Jl plg 1S
Dged il Sy Se

JC S FeE

0} athgs pgwr Jse Sleglus j Slosde dalllas iyl
Sy ol Joloee 5 teilus a5 oslizel oadosnis
Vel Gl 4 gle l b)e blie Siad (5l
A A Slice @yge 4 e Jeo

S5 b parnesll 28T Siuyd aliwg 4 ablis

S 5 onlint b st o3lal s g Bl g
Slice o .0d gl lbdiges pdaw asli & Ste 4y S ja0d
A5 paen Crod & JIF @ 00 IS Cede Sy iy
L CRRPY ¥mm® o o glede pdaw aS (g)sb 4
B oeMe xS g aald lge o Shice j coud

2 sl g sl 058 ¥ ggerme > asdllas ol 3
{aiges AN ggame j3) 2b aB)S a5 5 aiged VY 0g)S
1505 Ol 5 o8 4 ialefl slaag S

Olg Vo Hles g asl Yo Ll lej =Y 05,5

lg WY olgy 9 il Yo il ho; =Y 09,5

Olg VY lgs g asli Yo il olej =V 0,

Olg VO ey 5 4l Yo il olej =¥ 095

Slg VY ol g 4B ¥e il le) =0 05,5

Slg VO g g asl £ b lej =F 053

CJ‘B VY u]y g A:J'.; 5. (-)A.LJU u%.o) -Y 59;

lop il socuwtan Lo 5l 05 lse (785 50e)
Slald g Gy ol eniSige (S

Moo jl mSgySe pae Slgl rald el o
wolod (Jg (F) caol oad oot oy e ganas
.b;g.u as Lg'a.)to 5 JJ!D.)s.g u_ul.w ‘_g])].) bJ..uJL.S).o.a.O .)]9»
s (poyiwd 3 il (23 1y il cpl S jelay

4> i Lo af SO e uLuJ B_L,a[b\.’)u‘ LSLP(.':“’))"
P et s Jole b5 pj g0 s gle ity
050 dgdue Cijgeo 43 g b e b e ki
6 i aab g (Bl Gl ge A ale cla Jag ailas
Sloso I s JB glie 4 ol Wlad 5L
S s 5o 3 el 58 5ol Sy S
S 05l )5 0)l53 9 0g3 1) 1>

l 2gn chayliS el 5 S Sognnaes 4 Sten
pES g 838 piiie gle g Lie g9) Ruby )3 o)l
Jeime )5l dhews @ ) gzle g Lo (Vaporizing)
(0) ashy

s 5l A Wog PSS et olSen ¢ Lobene
(F) 160,8 onlamal S5l 53 COy

| zle youd g pudS @luss claadllas ;> Kantolas
V) 305 oo 3 andl Gl Bz

5 VAL cblle ;o Myers ol 55 (6,505 pdioee
» Excimer 3d 51 a4y e ;> Frentzen 4 Y3AA
Onads D) 150,8 ealwl s adgl leS g Bis
locojoals (Soib pelss de p e leB)IS
(AA) Cod 02 jiiie 465,155 5 ool Clata

Sl S 4 gle g L aw (giloslel (gl 53 5]
EARPA ) Cawwl 0als odletl

ool slsliss o ole el g 12,5 poe 9 a0

YY


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

{(I¥A« Jle ¥ o leds ¥ 5y93)

Ol (floss o o Clods 9 (S jy pale 28l (Sib jitass dlore

Db ol s wlady e wpad agl
SARCARFIEPR)
o

dhroy 4 e sla gy (Sealing) ogeipse 5 4
OBl 0 j5)5E s 1 glode Laugi )3 andt
0o o b el ey ey nl S Wled S e
LIVAY) a8 odlaiet ls §ab anl dacawlus

dhoog 4 (2le Gl Jg5 (955 d9he a5
ahold 39 ol 0l (poyp (5N )l il 51 5
(52 0)lge geS)Sue b 3 0023 5 aco )3 Ngo oy
ol 03gr penayd (K0 bdes ML ]
B! Slge f ol 5 ol o 4 | Sy S
onl Jol8 Saius pie b g (VOANY) (Setting e 2
e Sl By (WA ) Wilige I3 0l @y Sl
SleSdewgy 5 Ol 1 aw glacuules lol cle
Y Wl zSg S 1y 4y

oS Cewt ol S s Oladss l oglew 0

nd e ooy Olee 5 Gl Sl
5 Sl mSdyySe CBlie Bl e Gl S5 S
Gl (2le e dng 090 4 JuiSh OV game d4i
Oluls gx g b Glydh 4y el &8 1l .
{¥) 295 oo JSuthes 2
il (slesds; 1 gSlgySan egm Sl I (gl
s Mg oS il 6 LB sl asd esland
g i ]y ogllas jlw S oS Dlasgas plimn
dp B o cldle 205 oS e JlRe G
4 Sl g slie 43 n hds Coaenl 5 IS es
015 25 s Ll 315 e 93 o (b i

VY

odlitud axlllao oyl ;5 dl g4 5INAYAG 15 )
ASb o i zpd 4 ol Olaseie of A

gl V+FF g5 Jsb

seg9,5:a YY-=Fiber Optic Contact Prob s

roalaiwl 350 (sl lgs

Vo meg/pulse ¢l o V- HZ L5y Ao W

Abd me/pulse (¢35 Y-HZ 05,5 AV W

Cyn S A g JSS cpl i 4l LB 0g
o (oo 1 1) gle o b Al 155005
et gyl S b g Wb @85 (g0 D90
& 6970 & Wb 0 S5 o diged 5oy @b Sudj
5o )b S Pl LS plad o ad e Jobs Ll
ol &8 5 15 anil

gSugSue dalllas (gl adiges cadl LIl 5l am
e pats ol 3 a5 S5l 4 t5ad eolel g xS
2 p9pmSl Voo St 4y Mo 1 S35 e 489 S
3390 pghg S b s g 4 030 g adiges oo
W53 93 2 (55w )Sue allae 85 )18 aallla
200,54 lpuSe g 43 plogt Y VY -s

s lyaidlh
5 P9 Ofwg S pj )3 leaige saalis b
A (g S Ao i 0 4upd (SlopuSe dunlio yiomen
Ul b 5 axdl il cod zle pdaw &S
@338 e b Ohds ol (950 D980 Sa39l58 50 5
FYL a8 an a Ll dglite b oy ke g dnd]
FEG 2l b Jag aley b gaw oley b g,
E\.c- gles L Wi sladses clos duslia b Dgas oo
2 &5 S doml ua e e 0ad gl g Unlased
Fo s ley g g MY ol L Pulsed Nd:YAG


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

bbb (paws doguazo S5 -Olsley sl S

e g2le sladsigd O2903390ms 13 NEYAG ol H1 Flesde pwy e

49 2 3l porn i Slge cibima glgil glp gy ol
U S 3 L gle pddei Glals a5 gllllas alg
{IV) 9 en (Slustidy xilos)S” (915 )34

G ol 3 oS el QU lej g Olg Ol
il sl (ele samlin Ui 4wl ouds duog
ool dgrg & el 45 g Ol V@8 L el
ol 529 D9d e gle a5y S5 2B SleSanz
oSes dlge (3,5 wShye Jio goreyi Jlosl b lgeSin
(ReA 0jlos (gl guad) 25 Sl 5105 Cod

lss S gl 53 5l 38 & e S5 Q6
S5 o 4 e oyl o) yiare oS )b S5 &
So Bl dgng &8 s e ol OlS)IE sl e
A5 Gmly 551 sls sl e 0 le el
33 gt bl sl 4 IS adllae oyl 5o a5 o
{A) 13b e dheots @)l

Oleee ) ENYAG W 5 5l elgl )50 Gk
g 213 515 ooliial 3,50 (0052 Jlsie &) Ol elyen &
(V) 3505 (g p glr )l bl

o2 (Byme (yhelas (Slzge b b el ST slo)5d
(46 maigaleo S 2> 1) o5 Sy G20 Oloj b 45 o
(V) el il yho ]y Gl @ 35 4ot Loz

g @y 0 )i & oleilis g5y Ao aw 65 S
aS aly LS g 00 mes i e 9 4std NA:YAG 54
e @g¥ ad g odges baie 1) g5 Ol lgilais plos
(VA) Wloalys LS <SG 5dsly

losits aliae Ky il adlias oS el 55 & oY
oMty Olire Sl g i Sl 3 g 03g
Soih Cubl ySeul Gk 1 2le slades
D55 L8 oy 3550 53 ko (Permeability)

Ll

by G g (pdgeiingd D38 ojgyel ()bl
b 4ol oty el @ ] 9,5 sl 0)bgd ¢ 550 dnil
ol jl plgs oo oS Cllao ol 55 g 45 ) 4 a2y
P d S SaS Wy ot s car ol b
sladgg ol Jow Jole plsie a5 5l 3eiod ol
£ 5l Badnd cul yo eolizwl 5590 55 Lol solitul le
l oatasinl ¢ el o 4B lls | Lesw 45 o0 Nd:YAG

) $ 1579 ¥

(\F’i\ftﬁ) J)i.) LG 3).,)15 Lé“:“)“"]‘b') 3 Lj

P s gs ol & b Gl el Ged gl
905 Sghme (2UlgT (e B slelojta g laggs
2l o andl LU 3 S b el sy
&S dg L'_,] N b ade s d;'...ib)g ol a3V g a0l
ol )3 G 0395 jereSt g 5k S b g 4l
b dian b g S5 o 1 o1 5l glen 50 L Treatment
Crily ety Jes cpb b Ll adie jelay ailmd
olod clopgal) S (Sae pE LoyE el &Y
LEXT

S @Sy Seo b bodiges Sy 3.5 (pwyp
oler o) Y g asdl (55,1 SRl b o amd e ol
s gt g5 (A O3 Gliee s ol
Pl 55 gle ghaw b w93 Ol g)c S 456 7
Swpoo S 4 e 408 e AL laj g g MY
ol (sl pgus) Wbl Jow (2o gloJpgs yids oS
YED

RIPRC I PN TS RIS S BRI S R SYPR R LR T

V¥


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

VA Jlo ¥ o,led I F 5y93) Olped | Gloys o gl sgn Zilons g Sl F,lmli.-mb W EVERIE S

340 andf GG 51 am sadip! e b —£ 0 lowd yguad ool Y U ol o) Jsore zle b =Y & ylond pguss
agli £ yloj g wilg V/0 lf LNA:YAG (334 Ll g

4y
s amsl Gl 1 s szl le maw -0 oylend pgad 0l b { ol 0¥ ol ot}  Jgare Zle ~¥ o,lond yguas
2l e lej g Dlg Y/0 4lgs UNd:YAG Slg Y oled UNAIYAG £45 31 534

25 dmal U 51 am saiig! zle pdda = ol gaad 23 U e adig! zle b Y o) loud g
adli Yo ylo; 5 Olg VY o1y LING:YAG oo 2l b
VO


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

bbb uus doguana 12855 - Olgley gl 55

L,-'f'-.-l’-‘- g_slbdyy U3gadd 900 2 N YAG ))'.:J )_,! U—tLoM—o I H

U { ot &Y 5500} eaniz! Zle zmbaw -8 o lowd yiguad
Sy ¥ oly UNEG:YAG 3 andl G

s it Gl 31w ol gle e Y oslens pguad
4l Lo b loj g ol VY 4l9f LNA:YAG

a3 axdl Gl o saigl le pdaw -V ¢ o ylowd praaad
Al e il yle; o Olg VY yle7 LNIYAG

LY S ol oy WS e Ay )S 0)lgd g pd )
oY ol g Sl ol g 9y oo g e
Olizge g vlod Jow ) (e s g g oo (rlaw

gl wblyd |y xle (Permeability) (¢,3548 inlS

gt (aowsl @2¥ g} i grle gxhan —A 0 lous 5 gucad
23 o

35 S 4ot

133 b oddodlel clbaiged (69, SEM 38> asllae
Clg WY @8 b 8y NdIYAG 3 & aod o oL
zie g o ol ale w65, p adl Fr s a
‘b

1- Pashley-DH; Depew-DD; Galloway-SE. Microleakage channels: scanning electron microscopic observation. Oper

Dent 1989 Spring; 14(2): 68-72.

2. Skinner PH. Science of Dental Material. 9" ed. Philadelphia: WB Saunders; 1991,

3- Cox CF. Effects of adhesive resins and various dental cements on the pulp. Oper Dent 1992; Suppl 5: 165-76.

4- Charbeneau Gerald. Principles and Practice of Operative Dentistry. 3 ¢d. Philadelphia: Lea & Fabiger: ;1985.

5- Myers TD. Emergence of lasers in dentistry. J Calif Dent Assoc 1991 Mar; 19(3): 53-58.

VP


https://journals.tums.ac.ir/jdm/article-1-491-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

(PA+ Juo ¥ 5)lads JF 593) 5 g sgiilags Slass 9 Sy pale slSdils (Kb juilais done

6- Loben RR. Interaction of carbon dioxide laser radiation with enamel and dentin. J Dent Res1968; 47 (2): 311-17.

7. Kantolas S. Laser induced effects on tooth structure: A study of changes in the calcium and phosphorous content in
dentin by electron prob microanalysis. Acta Odont Scand 1972; 30: 463-74.

8- Meniga A. Pulsed taser photo polymerization of dental composite resins. Dental APP Lasers 1993,

9. Blankenau RJ, Kelsey WP, Powell GL, Shearer GO, Barkmeier WW, Cavel WT. Degree of compasite resin
polymerization with visibie light and argon laser. Am I Dent 1991 Feb; 4 (1) 40-42.

10- Frentzen M, Koort HJ, Thiensiri 1. Excimer lasers in dentistry: future possibilities with advanced technology.
Quintessence Int 1992 Feb; 23(2): 117-33.

11- Cooper LF, Myers ML, Nelson DG, Mowery AS. Shear strength of composite bonded to laser-pretreated dentin. J
Prosthet Dent 1988 Jul; 60(1): 45-49.

12- Gerschman JA, Ruben I, Gebart Eaglemont J. Low level laser therapy for dentinal tooth hypersensitivity. Aust Dent
1 1994 Dec; 39(6): 353-57.

" 13- Stabholz A, Neev J, Liaw LH, Stabholz A, Khayat A, Torabinejad M. Sealing of human dentinal tubules by XeCl
" 308-nm excimer laser. J Endod. 1993 Jun; 19(6): 267-71.

* {4- Sturdevant CM. The Art and Science of Operative Dentistry. 3" ed. Missoure: Mosby; 1995.

15- Craig RG. Restorative Dental Materials. 10" ed.lenthedi Missouri: Mosby;1997.
16- Deller U, Hibst R. Laser’s indentistry. Dental App Lasers 1993 Sept; 2080: 27-34.
17- White JM, Fagan MC, Goodis HE. Intrapulpal temperatures during pulsed Nd:YAG laser treatment of dentin, in

- vitro. J Periodontol. 1994 Mar; 65(3): 255-59.

18- White JM, Goodis HE, Setcos JC, Eakle S, Hulscher BE, Rose Cl.. Effects of pulsed Nd:YAG laser energy on

- human tecth: a three-year follow-up study. J Am Dent Assoc 1993 Jul; 124(7): 45-51.

* % ¥ % %

VY


https://journals.tums.ac.ir/jdm/article-1-491-en.html
http://www.tcpdf.org

