91 oBus) «@)lesn dylaids (@I )93 ol (Sib)) eole slEiily (alc alas

S5 gl )3 y5ud (g3 4,8 >

3 st g 0558 e b gl 4 &y LS ildaten Lo ykinn

80850 e dems Tl heelend osl3T g 5 5L 3

b e e oSy pple S b1 sxSils cbgaiols b aies
NS g b sSabjy pgle sl s SubasIs saSuivh (i p cslaslimin) 4oy (2
O g Medb S ogle alSu)s (wSangBigy < iy jSpo (3

S sSabjy pgle aSuiOD oSy sasio) |

(

(

[G 21 SN

SIS i e SR Py sSULL (s Sub)s saSuis)y (cwSuBapp 59,5
o0o) oSy ogle alSuiB) S saSui)s wesSibiw)a 595 (6

A

Sy 42 M5 o 53 il 1.8 555 150 sl ol o ol S2lS e (s5elpilnd
>l a3 208 e 53 Olllas wlie (] 535,515 eoliul 3)90 Glad st g oy Bl (2> )3 0pilly
il 03Le] g cilay] GLLI Sty e @l el s ccilyog) BLLI Slssiinl lalss oy cilay] pod als yo
4 bl SLBI Cldl (o> 3 )3 gl 3 se5e el 3 Canl 0ad 950 bl (b 3 Cap o]
bl el Gl Sy 5 sl 5 o>« pElojl Sl Loli 05 )y Slllas (Cad 005 pusypy iy
ORIl g bl o 69y 3255 £ cnl Sl g ] Clallas @l H950 4 ditly (Sloyd 2)8 Ca y3 £ 3
9o &S Cuwl 2wl b olyer 38>y 9 b8 ‘_5;911 C.la»: oaalS i) whe Coje 80wl bz (glod
ol 005 Cgne sl Ciliar] 15T i 39 5 Cila) BT Ll loys j3 b o 5,8

SRPERIUEPIN-JPTISA

O g g Sp psle o8l (S ilis 0 aSzils (o Sn g 2 055 1 grmmme u:..a_‘,s*
Email: esmaeilnejada@yahoo.com

@



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

oy b 5l leys ol 5l K @ bl el
04ud J)—LS .))Q)K (15) Cowl 0.39..\3 )‘.))95)3 u9ﬂaﬁ
cibeoal Sl Qb gloys )3 (29 )Sue 3 Jalge
5 4y gy golts a2l o 48 S 15 alog] 5,50
9l 2B 593 9 bpSl sl Coeglia 3529
(17 ,16) Cwl 039 dglwo

SLLI Cldl loys ;3 o gy ple
58 sslaio & ISl sla b 5l a5 e Cila
wegazy il (o og) (il g Lo S (S
Al aily dg3g lariol 03,18 g a5 A
s Sy sla by, 5l aed ol (19 ,18)
e bape ol (2l 3 o) oo 4 baye
s {20) Szl s 5SSyt el il
O3S 55 g 5 (23-20) s Szadly
Slains | amwd ol il .ol o duogi 5 (24)
09 b dlse (IS Byo b g Sllg o) 2
Ll odgy ol Lily sl (6,50

(6 5) cosl 4y ©y90 55 228 Clisios
oximy i (25 ,19) b adlas g Bpo S
Sl Lo il ) oy ol o
Sl gy 8 o)lsl &5 polailen aBL oo il
GBLbl Laes bl oy jebaie a4y oy cilise
B8 ol b ) Lol il oids ao g il
cigie SRS sglate 4 ol Sl S
O‘i1 29 PSRN d9>9 < C,‘...L.o.;l ;B‘).U b gla
cage Bly (oo )3 (26) 2558 55 )y 2090
2) o) o (35 YT 5 o 5551 nlS
Cote Olypib 5 derge Ve Sy g ons (31
bow glo Cogie JpuS jolate 4 )3 pdads
33,5 o Jols |y by ciliay) GBLL|

Ol SigdamgSue Ol (nl p opde
LS)L"‘:R L;La; d)ﬁb P alas Mo J;le u\JblS IR
Cunl (b > ol gohaw 59y » JW9d9 2 S
cld b ol by Gl cov b eyl o
(32) ol s L oy b 5 (3L ,30) YL slo
2 3959 sbjlee dapp Cwl o3y WpS )8
9 Db Chuog G Cuwl (o (Syape OVl

EVRT

02,8 yobo 4 o byl 050l & ] ok e
ol ouile (Bl 2 9 8,5 (o )18 oolitl 390
5,8 Lol (1) )b JhE oYb as s 5 by o b
o 3 Sl Bles 4 e Sl b cilal]
bl sl STy 5l 5 )ke (2 )les cnl 5l (B 098
Sr o9 CojgSye il SLbl e py sl
boe plyeinl odg) hy )PS5 uiiibel
b b Sl 5 ames ol cabay) GLL)
ol e (sl <8l > ) 4y i
Jo e €l 5 Jsans 3lse o ol 455,
50 o 5 iloj ojly Ky b 3 3355 gmns
Sl cla (iiSTy Sl cla cilues) doy> 14/4
Olezl 38y Cawd L olyen cidesl Gl
Jo Slginl oMo L(2) widly lis 1y Jbw S
ol Gl aSoma & s ) il
Oloyd CunSs 4 oo Llg o Opls Ojewo

il (35 Jo> py5 <8l 3 2k Sl geo
al oVlail 3 b (o5h col (e 5 0l gy
Can)S Bl g 390 8y cwd I cage g
il Jp Sl Cigie ) 38
(71-3) 258 (oo il JWogey slo ()l b il
SoigdgmnsSae sl (Shy odimd (Ui el cpl &
oot Yy (5 5lom Jolge il S
,»> Prophyromonas gingivalis 5 (8) sas esls
(11-9) 395 o 3 Y1 5o

Shbl ol gl (2lp pe cla by,
S35 o 9 S b by Jetidie il
jhoslatl Al oo (2bySk wS Jelge 5l eyl ]
Cgute WLl (Gyg0 )3 Bro b ySL LS el
395 935 152 et 4yl Sl b 53 o8 355 o
Slgo jl ookl b a4t ) (soutiand ogMe & .(14-12)
b S (5L xdge plop g oS sieas
48,5 51,8 odlaiwl 3y90 WSl (gl b I odlal



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

Sl it Aoles oolaiw] Aiid py jein dbgye

neodymium:yttrium-  x) b
sy o aluminum-garnet  (Nd-YAG)

)1).9 ool d)y90 u.AoL> ) ‘.: CA.AMJ'J «® (Ls.)y.)
Oloinl p paians gidmdd > lezciel 4y 6d)lg
On Gl gla LU o 4 deg bbbl
0ol 3l Lo VL G 5 il obas 5 53
g Oyl el Gl Gl cel Al (oo )3l

uil)Sen o Arnabat- Dominguez !
o1 gy oo slo bl pg> Al je Al (30)
ciliasl 69y 3l pE 41y NA-YAG ,3J jl oolizul L
o Lol diej o Bls oloj olesde a7 Llo
U5 el Cuddge Kl 03¢ Cailuas] Bl bl 03051,
Xl 03505

Cilgoal SLBI Ll oy 53 55 318

SLbI Clell dige 53 45 545 g2y (SO g
Jobo 5l 36 (So3l s cilia) s ilens
o b o8l eV gane 5 b Sk ey L sl
cage Cial o 5 gl b (36) ail
rl pogdle WIS (o ke o0 |y 035 dgme
b ol Cowdly i) o zalaw b lestil il
=S5k 1S9 b b g (TPS) poslis (slawdly
o e Jlal byl s 4 ((HA) ol
oYl o oS Wed o Al gl
ko) Sl b Sl I (s s o
A8l (oo )lpd sl

5 i) GlLLI Lases (loys ciliseo (glagS
(28-19) col sas )55 cilies) (oI35 LY
(GBR) lyseiwl oni colan (cibosl sla SiSs
soils 3ylge cpl (25 ,19) 5,8 o 5 oslinal
C))LQ(Q ‘D)-L.uua 4 Sud u.m.s.) u}l)b.- s S
26 golid 5opS] Jod 5l (oo )lpe 5 il 0 YL
S (37 ,28) o)l 5525 (ol g5l 1555 ) (ol

A

So b (§y9p5 (s3ie pll (glaygye o s
Vb9 b Sl Bl e Gge loyy sl
2ol ol (26) 3,085 5y salyd it
Ve §] 385 i Ginogs 4 Lo (590 e )
a2 dged (sl Hlas )d jolate 4 dlej ol
s sl el oo 5 layzd Ll 38

(1 Jgaz) ) asslyy
sl oy 55 g idaniles] oy 08 Calise
9 bje 05 9,5 cilite slo zgo Jobo (b))l ogMe

9,5
Sl b ey gl <8l Gl )i ol
- o "1

o el SLBI Cledl oy & ol ok yile
Sl Cux Jgol 5 (o3 S8 p e Cunl
Skl Ml glopy Ll asl Sjglssl Jelss
o Cilasl LI 3Ll py il Gis da cila)
(33) wsby

5 00 gye Sl sl bl pgd alsyo (S
oy cddpeal Gkl b Szodyjole .l Gl
238 4l by o gl (Pl S L ol
O sl SISl 5 68 oy b (33) sy pll
3 9 SrpP 638 Gl (oo ()5 by B
Al e Jes Gl g Wb 2
55 b |y bl s Wl (oo (6 2 g Sl
4 prie Caled 5 5 sl 4l sl g 03500
il o3 b (2l Cajo 298 Cilianl Cubgo pac
(34) conl Jlow 53 pas g Jle

sy sl ) (CO2) () ) 62 53
b Y jule 5 py 8l sl ygegs p3us 9 (o
s (34) conl sas o odlitw] ciliey) Glbl
Ol 4 18l b g gy sl Sas 3,18
slp Jle2ly g BB Skl ¢ gy b By
e 28355l bl phlen ST o w28 ]y lan
3 Sahae b ol wily e cill
sbgn & Jo g 2l o el



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

A1 CO2 H3d glize (b s (ooi o @ amd
b el S Lol sl ansly cilias) o
Gy o s o erd g o) dasMe LG
Cwol u9ﬂaﬁl} oalia] )‘5 )‘ dlb W.LAJ‘ dy!.c.).«o
e Oly b oly B CO2Z )3 @ bgsye ditwgn
Oibgy b ol 005 Cawdly i Cilpos] Zglaw M
95 i HA 255, bl b 5 paslis clawdly
g5 b CO2 30 & wygly cpl 2 eilge ples (48)
gobw 5l bl e (Yl @y lp oy &
ol Ken 5 Deppe « Jlio ;5 (28) wilb o ogllae
chw i weSous oS b ol (51)
o 5 oadd dbgl TPS LiSs, (el eyl
25) g Sledas o391 ol o 2 o sl
03,5 sanliie (0l

worr & o (30) Ll Ken 3 ROmanos
2955 ) CO2 dtwgy )3 zgo (oS 555 6
o9l Cila) g 59, 2 (519 2 ol Ol
pliél P. gingivalis _S>gl jl>> sad cuwdl siw
o g oY1 ol dasMe LB jialS g edge
sl Lt |y cilyey] sk » CO2 5 il )
5 Coffelt Luwg odel cavts @l Lyl oyl
55 S o a8 55 anlie 15 (52) sl lSen
Gon b @y o Bl p oy 11 e 4 il
Wl i didyy zolaw

i &S el plis (28) Ll en 5 Kato
& dlisMo b5 LSl 36 5]l Sas CO2
Slor o Sl il cage g 0dg 05y
D95 (JWag 0 (4

&S A5 Job Sboj oS 30l 5 Cute s
I oYl e olKiws S oy CO2 3
D355 OIS e Sy daome oyl iilgi] cag
o o3 oo ol 4 3l (5 050 Beios (1)
el Gloys 3 1) oy sl Juo 51 (S5 ol
5L ilyey) Gl b

s b Sl Sl il
S 4 ool L cdlee 5 ol < aig S

B7) w8l o Lié jimpw dppn by piline
olaass Gl awd pl o leael (Rl L s
Sl Cuw S Sl Lol wwl o 5yl
035 Jl onl el o b cuilia! glgil oled Jo>
i O bl 5l gy ol g 5l g (24) ol
21053 0y0j9y ol )50 (o 05l )3 (539a5x0
u‘.x)Lo ;f? ‘Lflf )9.'0.) (40_38) Cuwl 0dg
M5 b 5l canl Sile el Syl Syl
wl.«p‘ o.)}ﬂ C}Iau: u)stk.o o @‘WI LJ?—ua.ﬂl)
Dless 51 on (sl ellan g pls Jin > (37)
oy 2 gl Sl auey dlse )15
li deo yekaie 4 .(39) Wl ed,8 3)l55 |, GBR
Sledl §) 3 b S el by cass j) ials
Jy Syl ag bis 35 5 ciba S
13 11) cunl ygpe syol cilias] 0391 zolau
(39

039 (g Clyu odimd lis daxie Cldsisd
2 8lg (o Syl g s gy CBlie &
2p)5 (43-81) 5,5 g0 cilial ok )
wl.«p‘ ékad » JJ‘9J & ).u ‘9.h “)0% o.).l.:.l.w )lf‘
3 Lol g (44) 039 )35 56 HA 2S5, )b sla
p el Sy Slgsiinl aes Oluls oloyd &g
5 2USL sl S s (46 45) 5l 34m
o Cuiliasl (Sl (550 Lo ol S 5501
s 093y OO% Blob s« 4§|)> @ Coww
Conl K00 b5l L ) 5 b (5] il
ey (Bl glops I (e cileosl Zolaw (59 2

co2 ,;J

P Ol Sy enad lis calisee oli)lF
905 &9 )l (B Olgin ol (rlaw Oluogias
(51-47 34 33) wsl (o o3l 3,90 zge Jgbo
sl GiSly > 5 o Shy el p oM
Sz wosesdl o (L Jgie) ool conl o
Bl oy el s ojlal CO2 3 (Sajb slo
o sl g )5 Sghers wles | Sl



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

ol BB 5 (Sos8 Jdn oges OS85 sl
(59) w9 oo Cgmma o 292

s K 53 L9 Sweks alas Mo LB <l
ciliasl GLLI gla eSY o] b 3 oS alKabjl
GLbl Gluls 5 oad ool giiad ] idsles L
I8 35 ol J8 )3 Sy il o8 il
03l &5gSoun il (32) cunl oiis o3l plis b S
Lo S ekimy LB (g paglgn sl
51 oslil 1 ey Same oy Siiylatiel o sl
2153929 33 g0 Job ol

ol olis (47) ekl lidss 51 (SS ,»
5 oolizwl b (gyiogl 980 (o395 (slayid & s
4 o8l Gl cage (g 10) YL g cleas
sals cnl oMo 95 (oo poslis paw
Ml @8y Sy (o 3923 )3 4 by (L
5 Ciliar) g b3 (YT 35 5 Cilias] G
810 (32> 13 28 g2y ol b adl (2
s Slogas M5 o Vb ol b (s yieslh
Ol g D s 4 e i 1) il
d9b 48 S 5 4 e bl ciliel SlbI Cledll
3ol 810 zgo Jsb b oo y3d el (29)
Nd:YAG 50 L alie _pubio (o3linil Lolss gl
Si5 b (Bl e Ol ] Sy 9 039 (60 ,53)
(62 61) 1l (oo e j sl il 4

ErYAG ,;J

inlejl lidss jl S 5l Jobs p8] ol
ope b Al pe loyy & cunl ool lis b
oS el slg o ENYAG 3 5l S
B4 ) sl > 20 83 ) Singpy s>
oaals el (S 0gd olo i CubdS 3l Ao
o s (o) Ul s 5 Sy s il S
(63) 29 o )3 b v 5 J S sla oS
Cdleagl Bl Sl oy 53 i lisebl ol
5 Takasaki adlas ;> (giglgiun (yp Gk
B ol cogae ol osid 03y Lis (64) Ll Ko
SysS s ERYAG L3 b caliay) GLLI 55 ous
g gels as ol lis asdlles cpl il loyd (Jgeme

5 oslhe el dbol 4 Cuns (i (RIS

daw 58 g9 b g Cilionl aw i 9o CO2
(TPS 5 HA _iS'g, fonis 03 cowdly siw) cidsod]
51 ookl & 0133,8 5135 Liows .(54-48) 545 o
slod Gl Sl cge Byo COZ 53 ol ol
32 Anlgs sl oo 5l 208 4l 45 35 oo a8
(54)

Nentwig s Romanos ¢ Jb suiss G
L1y byl Skl e Sluls 33ge ooy (95)
Sl Ngo b Sy CO2 H3d jl eolal
L 5l cod slo oagaze sl Lis 5955 L ()595]
oxligy GBR Jgol slie  olo b lic
15 alasdo LB LtalS okimy ol b sy 5
2 Al STy 498 AL (o0 Singn (e
»lcolp by @hpss a5 Glsin) il Jo
SIS onalie dbgpe anlp JS b
Oluls (o 3 Gelgdly Bkl Slgzetl Jals
25 S$igj Moo il eslial |y Sleeul cos
Olols pow 9 Jols g 00005 saalin Jjgl
WWdg odd y lgsiwl b lej sl L Slgseil
5 SloFinl Brae VLAl 3 ials wbgye (ilse
buwg yid s bl g el 4 ) (ame sl
Ll diash bayye (2397 by ciliosl

S5y n Ol 5 Giglstes Sl
ol dasMo B St saimd s Sllge
b cilal Jp> CO2 )3 piads 5l gy 22>
Gl el 5y o Wl _Slysial Slulss gyl
OBl 5l 3 &5 a0 S5 @ 8L (o il
Saome oy Siilytisl o Ciliosl g (alj Y]
2 (07 96) sl o loy8 0 cilia) b sl
(58) LsliSon 5 DepPe « 026 sla o3l (sliwo
BTCP L oslizl 15 CO2 3 Ll culiSy io]
ol 1y cipol SLbI lase Cledl lop> sl
35305

o3 )3

s 4l S canl o o 3
gk ) (YT caa CO2 )3 (dly csSile
@393 oyl Wb (oo b 035 51 e il



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

sl Caleal oo Sailgtinl dinej )3 (3930 !
A b ead gle el sl > cegslis
Sygo 5 (19-T1) coul oni sbxl ENYAG
&5 bl lygsl (2l lp )3 5 eslial
Loy gy ol (Sdjgesiud 5 (Siglgiue
0 3 290 dgme 5l dm gl Cilial (poles
oo Szl (75) ilKen o Kesler sl
o1 4t posli Sl 5l oad aes sla il
ol b ) & Wdses oy |y GBS sk Gl
Jbp 5 ENYAG i) buwy Jlsawl ol
asas S, LENRYAG )3 10,5 oo ooyl Sl
5 ol g Oy 4 philel (38 Sy
o (pilgo 8,5 )58 0latsl )50 (2] L olyor
oo YA (5o 4y (e poe S sy 4
o @l bl dges pladl Gl 2 53 e
L ERYAG )3 & d90 jead (g5 (o0 o35
il ol (sly Gl ©ygm ply e Lielas
R PN P s S
Clpe a4 (ylol Mo yd (ol ol )3 45 3905 odlanul
@ G Cilal 5 gzl g oled 5 VL
ogMle 395 (o 0D (b9 cpl 2 Jgene slo (2,
Sloj 5l S Gyl (sl o ol !
ol os plosl > gk 3l ojle edlel &S ol
O OB 0aiS s oole 05 (ghlaiy s L
cely Wl o 00 3l ¢l o Sgi g sl
onb Sy piple jol cpl &5 358 55,5 So
b olsmtl S (bl b sl die b (5585
D b ol (b > (S sla Jsloeo Sl S 0
GRIFD 5 oyl g S el 4 oy
2)15 292y (Sb b 2903 a8l bl @dge dgnt0
Sjlisle (035 Cul (o U I S
xSl can olasl b 5l pre (Seogill
23,5 (6ylang3 s 5l i oyl 5l sl sla o]
Iy Cand Gls Sl ERYAG 3
453 on (hes 4 g odge pali ) sl
3y S8l bl cnl 2 9 03905 (o8 355 (5 yiorles
sl glyl  pogasdl o ekl 5le
Sbol Sl yols Jbyo candl o) derg cans

(50 s Kyl gl et oo (oo
salss 3539 ENYAG 13 51 605 o302 Copgo 5
RERAN

Nd:YAG ,3J

s COZ 5 Lisw Jlebl @ls S,
goaw B 4 bgye Olidod 3 (03920 sl
o &Sl 2529 LNAIYAG )3 608 ecidia]
O bl 4 (B b Y 4 e Wl
s Mo 5 &l psis sy 51 bl 395 Cilyog] g5l
2ol (sl ey s JS5 sbul 5 0gd)
BBl B3l opl p oM (48 27) il azils
Casl 08 )3 35 5 L b o Lo alasde
ly NAYAG 5 5,8 ( bYs cpl & (65)
Pl ol ey Ciial SLLE Okl ey
Cojgsse ol Jed ey b 8l b
Sl Ciiol )3 pod dlsye (Bl g Sl ynls
A8 (o Egiee g0

B cae ol il ol j3 5 28
Sl Glgzewl Wl g caluesl ool

@ e gl O oip w3l b cdyty
sl 2l e Glp lbowls GLldl
@yt i ey elo S5 sl 0 il
3 Rl xS e b gl uiby
Olrgw 9 Glyeil sl aSul sy o5 5 Cspu
238 3 ool b dwoliie > ol ogasie sl
3 e sl oad awyp lgsel (2>
o3l asly o by plozatal pjlid Jlesl &
e ligss (67 ,66) wes Ll 5y Sl
5y 1y ol ERYAG 3 o cal o3l ol
5550 15-10 s o 1) )l sl JBlas g 0y
Iy osle 5 b Hlde o)5d (69-65) wiS™ o 5)lg o
b hp e 38> S 5 by b e
@ile 55 ol oy s (T4-T0) sl o o Se
o Sl (Sle Uiy 5 Jobs abls b Lol LG
b glo jl ool b (A5 clides (S S
b oid Slpal glo (b dgme 53 36 5555
o) Gkl Jgome Slonl slo oy bl
dunglie Oliios oyl 4 b .(66) 3905 3,135 ()



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

ooy (81) L, Son ¢ Shwarz «oligss jl awd
soor ) BEEYAG 3 g glyad iy 1w
b Cilyosl (pedo ySislgzinl as” Wil Lis Lol cdinges
8l (ood Jgese gl oy 3l e

o cpdy bl 5 il el Gl
bl 3 L 5 eyl GLLI Gl plop 5 e
g & Cendligiial JLadl ikl e 53l
sk et Sltylojl sl (55908 6yl o5l
@ b5 Sge sl W b sl gl
Gl ln G5 o Colin y S oSy ltis
B g 2590 Gl Jl e (i Alge sy gk
a db Cuodlgiwl gl cuis (ad Y Cuwl 48§
4 Ol & y9e9 o Jsho b g gl sl Jola
5 )8y 89y 3 (e Sl SLSL b5l slaie
ol 48 ) (oo e

9 ROMAN0s « gl oS S 31 ooliianl b
hw 4 b codginl (Siwgw (82) LulKen
ooy ol waw p y5d AU 1w (gl
sl Sl i g5 ke 5l b o) S
b osd 55 bl oban b (qagelis sad 551
o3lis] TPS Ly 5 0 835 cawdly b HA 25,
Sog ol 654 ssne s 295 by (Segl
L (20936 2780) Nd-YAG 3 o 55,0 20 uils )3
il 5l am ) S 15 5l 590 lg 125l
sl S s oad () il Zobaw (ole
b Jobo JS5 Lol 038 cuwMgzinl j Josd L3
b CoS oS D JymS 09,8 sla Sed b il
Co ogeil 09)5 ) oo S g 35 4B, 13
ooy g a3, il sl Swd 4 wlde Ll
ok 3 OB & a8 (o0 LIS H2je a5 sl
ogis g byl Jlail 1 it 6 (oplis
G Wlg o b sl 5l aws cpl Gl asly Jek
Toh—w 9y 2 Sy Al WU 4y
ul_iol O—o 9 0.39_4:).3 S8 u.\lw]
o bl b G il Ol
Al

Lo ENYAG 3 b jlad 5 Job JS 53 (sogigiinl
25 ool pogdle 2)8 352 (6503 55 e
Olie 4 (eogigiinl Jgaulo @dge 3 )3 LU (b
Gl 4 i) (il 3 &5 25 S ) poge B
Al o 5l s pd sl

S wges 55 wms (15) cpdlge
L lgztul W gi das cage Ll 0 ENYAG
olbe il pleial 5 (agslis lo il Jo
o @l 29d Jgese plptel (B 4 G 5
Cuond o Jhge Jlo 0 aS M2 o Ll Guod
4 33 b 01 gl ool Ciliasl & bgiyo gla
5 Olsiel oled 51Vl aep (gl bl
sl by J1 &S le e 4 cund | il
D) 50 Kl osd (5lw odle] Joeo

olyl Wl sl (plie bt Gliis plo
5 Sasaki (76) Wl 63905 (355 1) s34 bwes (sjlo
odbel gl a5 Wl ool lis (78 ,77) (sl o
Iy Ol Bls ERYAG )3 bws odd (gjle
o5 Sy d9ame ¢ )l b sl el gy
el B le 5y Sl (sye 950 30 Loyss
ol 0313 5 S 4 il 5 oLl ela
ko bl Jotidio (5 Cow Bl Jgene (555l
GsSomn g 039 Sul)) 4S5 Lausg ok o pole
35929 ENYAG 3 cov polaw )0 cow &Y gazs
w5 (79) olKen 5 Lewandrowski .(77) )l
O o dee EF & Mg IS
Jod 3l yim g g b g Jolee Wilg o ENYAG
oS 5 ppausl &Y a3 oyl 1 0e 5l Joluze
e 09l ©jgm Wl (o0 b Cod Bl Jgane
Shi JET s e ol Jladl il 4
il plonl g g S Mol 29d e
Lo ohgl Dy 4 Nlg e )3 Sl cos
LS SaS adol Cygo a4 by el

Joges o (80)  plSea 5 by
I Sl osfgSee b biyl 9 SGelsiunn
s exS e bl Sleel exg S
sl 3 CO2 5 s Jsene 55 ENYAG
gl dgut didge Al plie sl ge decmer



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

980 ogas) 52923 53 5 (ol 5 Atz 555)
28l o 658l p> ey o 55 4 (s ytegl
o bl cibel (o 65801 )5 (e 5 02
obts (S9ySIl QgSuwgSun bawgs ol & S
il 48 o asuiie Lieus (48 A7) sl o 03l
oy glos dbaMe B il cage Ciliel
UL L) o (84,65 54 28) 395w cilued
oS oas ool it cilyag) Bl (gl Ly 4y 3
O eS| (0 Clidads Qla i d9d Bes
2 s )l o Gl bl (Vb o by
e ols 05 1 CO2 5 (390 (g5 wilols 43
sl g catlyy by Jod 5l (Sl e 4y
ovey b awolio o 5 il edly lis py sla ol
@l 62 pg Sl g WSl Jed 5l Jsese sl
28 g oud 2)d LialS coge &S Ty edby L iy
@ S pogpSllnl g oMo Wil (o R pP
23105 3,y o] i) el 4y g5

&b g ERYAG ) Les
olep sl ol J oy o &l sl
bl 1 (50) 3905 3kl culies] Glbl Lledl
gy oy oo [y ENYAG 5 sl glo asl
w5 b byl odgime ejbo olel (el il
79 il il 5 ol Slgtinl gl (ogllas
Ol b cilal oles VL Cole 4 o)
s9250 03930 (gl 0Ll Jgaze slo 29 41 Cund
2l 3 eolasl 590

w2y 25 4 Mg o NAYAG )3
Sly g o3 28 098 bl aw (Sgdens
e i kel GBI bl glep
T ol gle Cilal pgd dlsjo (2> 5 Sz
Los alan Mo L Lal331 5 5l yol ) S 0 e
ghaw Sl Gl oM @gd o G b »
ol i B YL D98 Bes 5 cibel]

S5 el g Sy

P o sl cales! 51 eolaiol Sl yiol3sl
Jed 5l gley> a)lse Gl L olyen (e s
Slals 5 el SLbl ey o 8l b i8]
Sl (Sl il o byl SLLI Syl
pis @ baye mly Y5 5l (S il golaw
S gl (e pelie Ml (oo cibosl Cuige
R adlas )90 (g3 Cileenl SLLI Cledl sl
2 il Calbge @l 3 Syl (S g &3S
G Vo K

o ibial b syl Loles T o) cdls
oS Lok b el 5 w8l Rl ol
Vs pol Jlb 0 098 )l Sl
Sile Geis 25 o &5 ol b ganled
bl b yos SRl e b cilio] zolaw
(83 ,26) 5,15 349 345 o0

2 @ S dlse il Ul b p
o Sloddy i lp Gl (e (Sjls
Sigsilel 3 ol oo 1y by (IS sk ol
Clo glo Cileosl pod dls o (2l bgrje Sl
P e cdl g dbml cor (Al <z
cibool zohw (25 (Ggieas ¢ il b
e il odlol gl e ol g paslis
5 sl oolatwl 05all jauo 4 13505 o3kl Cilios]
o opl &S cul 5 oosle el 980 (o405 3
cdl slisl g catby (i ¢l Jle sl Sy
il sla al ool s py ol
B oy 38 4l oy )3 3 ol olly
Sl 59555 SesS e ojlail 5 Slinl  Cgllas
Bgd (g0 byl o d Dbl gla bl )
(33)

el 1 Jsie @) 8] oo gl olul
i dilisee by zge Jgb 5,5 L bLsyl ,5 (39
CO2 54 51 oozl cilyey) Glbol el lays 5



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

Cilyos] w2 )3 glgil 1= 1 Jouo

i S e g9 ey LT
Croml 3 yiaol ¢ 05 Cogd In vitro Nd:YAG (27)Block et al.
oS ogd In vitro Nd:YAG (47)Romanos et al.
b 8L ials In vitro COo2 (28)Kato et al.
g 3 e g In vitro COo2 (48)Romanos et al.
b 8L ials In vitro COo2 (30)Romanos et al.
g 2 e 9 In vitro COo2 (51)Deppe et al.
o gl cale In vivo (dogs) CO2 (56)Deppe et al.
Cilpog) B! el Loy Clinical CO2 (58)Deppe et al.
o> iol38l g In vitro COo2 (54)Oyster et al.
Cilpog) Gyl Sl Loy Clinical COo2 (55)Romanos and Nentwig
led tal38l 9 In vitro COo2 (84)Mouhyi et al.
by CawDgzial Jlas! In vitro COo2 (82Romanos et al.
8L Ges Lials Clinical Diode (810 nm) (29)Bach et al.
b o SL Lials In vitro Diode (810 nm) (31)Kreisler et al.
g 2 e 9 In vitro Diode (980 nm) (47)Romanos et al.
b 8L ials In vitro Photodynamic therapy (32)Haas et al.
pgd Ao jo oy In vitro ErYAG (35)Arnabat-Dominguez et al.
o sl o In vivo ErYAG (71)el-Montaser et al.
g o Szl In vivo ErYAG (75)Kesler et al.
s Sy Jils In vitro ErYAG (78 ,77)Sasaki et al.
D> & G iag ey In vivo Er'YAG (79)Lewandrowski et al.
oy Aol puny In vivo ErYAG (80)Pourzarandian et al.
Jipd o o iag puny In vivo ErYAG (81)Schwarz et al.
gy s> phals In vivo ErYAG (63)Schwarz et al.
Doy Sttt In vivo ErYAG (64) Takasaki et al.
References
1-Albrektsson T, Dahl E, Enbom L, implant infection in cynomolgus monkeys.

Engevall S, Engquist B, Eriksson A, et al.
Osseointegrated oral implants. A Swedish
multicenter study of 8139 consecutively
inserted  Nobelpharma  implants. J
Periodontol 1988;59:287.

2-Berglundh T, Persson L, KlingeB. A
systematic review of the incidence of
biological and technical complications in
implant dentistry reported in prospective
longitudinal studies of at least 5 years. J
Clin Periodontol 2002;29:197.

3-Mombelli A, van Oosten M, Schurch Jr
E, Land N. The microbiota associated with
successful —or failing  osseointegrated
titanium implants. Oral Microbiol Immunol
1987;2:145,.

4-Lang N, Brégger U, Walther D, Beamer
B, Kornman K. Ligature-induced nperi-

I. Clinical and radiographic findings. Clin
Oral Implants Res 1993;4:2.

5-Lindhe J, Berglundh T, Ericsson I,
Liljenberg B, Marinello C. Experimental
breakdown of peri-implant and periodontal
tissues. A study in the beagle dog. Clin Oral
Implants Res 1992;3:9.

6-Schou S, Holmstrup P, Stoltze K,
Hjgrting-Hansen E, Kornman K. Ligature-
induced marginal inflammation around
osseointegrated implants and ankylosed
teeth. Clin Oral Implants Res 1993;4:12.

7-Meffert R. Periodontitis vs. peri-
implantitis: the same disease? The same
treatment? Critical reviews in oral biology
and medicine: an official publication of the
American Assoc Oral Biol 1996;7:278.




oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

8-Mombelli A, Marxer M, Gaberthiel T,
Grunder U, Lang N. The microbiota of
osseointegrated implants in patients with a
history of periodontal disease. J Clin
Periodontol 1995;22:124,

9-Mombelli A, Lang N. The diagnosis and
treatment of peri-implantitis. Periodontol
1998;17:63.

10-Renvert S, Roos-Jansaker A, Lindahl C,
Renvert H, Rutger PG. Infection at titanium
implants with or without a clinical
diagnosis of inflammation. Clin Oral
Implants Res 2007;18:509.

11-Flemmig T. Infections at
osseointegrated implants—Background and
clinical implications. Implantologie
1994;1:9-21.

12-Mombelli A, Lang N. Antimicrobial
treatment of peri-implant infections. Clin
Oral Implants Res 1992;3:162.

13-Zablotsky M. Chemotherapeutics in
implant dentistry. Implant Dent 1993;2:19.

14-Mombelli A. Etiology, diagnosis, and
treatment considerations in peri-implantitis.
Curr Opinion Periodontol 1997;4:127.

15-Schenk G, Flemmig T, Betz T, Reuther
J, Klaiber B. Controlled local delivery of
tetracycline HCI in the treatment of
periimplant  mucosal hyperplasia and
mucositis. A controlled case series. Clin
Oral Implants Res 1997;8:427.

16-Shordone L, Barone A, Ramaglia L,
Ciaglia R, lacono V. Antimicrobial
susceptibility of periodontopathic bacteria
associated with  failing implants. J
Periodontol 1995;66:69.

17-Roos-Jansaker A, Renvert S, Egelberg J.
Treatment of peri-implant infections: a
literature review. J Clin Periodontol
2003;30:467.

18-Kwan J. The ailing implant. J Calif Dent
Assoc 1991;19:51.

19-Jovanovic S. The management of peri-
implant  breakdown around functioning
osseointegrated  dental  implants. J
Periodontol 1993;64:1176.

20-Hanisch O, Tatakis D, Boskovic M,
Rohrer M, Wikesjo U. Bone formation and
reosseointegration in peri-implantitis
defects following surgical implantation of

rhBMP-2. Int J Oral Maxillofacial Implants
1997;12:604.

21-Hurzeler M, Quifiones C, Morrison E,
Caffesse R. Treatment of peri-implantitis
using guided bone regeneration and bone
grafts, alone or in combination, in beagle
dogs. Part 1: Clinical findings and
histologic ~ observations. Int J Oral
Maxillofacial Implants 1995;10:474.

22-Behneke A, Behneke N, d'Hoedt B.
Treatment of peri-implantitis defects with
autogenous bone grafts: six-month to 3-year
results of a prospective study in 17 patients.
Int J Oral Maxillofacial Implants
2000;15:125.

23-Singh G, O'Neal R, Brennan W, Strong
S, Horner J, Van Dyke T. Surgical
treatment of induced peri-implantitis in the
micro pig: clinical and histological analysis.
J Periodontol 1993;64:984.

24-Wetzel A, Vlassis J, Caffesse R,
Hammerle C, Lang N. Attempts to obtain
re-osseointegration following experimental
peri-implantitis in dogs. Clin Oral Implants
Res 1999;10:111.

25-Hammerle C ,Fourmousis I, Winkler J,

Weigel C, Bragger U, Lang N. Successful
bone fill in late peri-implant defects using
guided tissue regeneration. A  short
communication. J Periodontol 1995;66:303.

26-Klinge B, Gustafsson A, Berglundh T. A
systematic review of the effect of anti-
infective therapy in the treatment of peri-
implantitis. J Clin Periodontol 2002;29:213.

27-Block C, Mayo J, Evans G. Effects of
the Nd: YAG dental laser on plasma-
sprayed and hydroxyapatite-coated titanium
dental implants: surface alteration and
attempted  sterilization. Int J  Oral
Maxillofacial Implants 1992;7:441.

28-Kato T, Kusakari H, Hoshino E.
Bactericidal efficacy of carbon dioxide
laser against bacteria-contaminated titanium
implant and subsequent cellular adhesion to
irradiated area. Lasers Surg Med
1998;23:299.

29-Bach G, Neckel C, Mall C, Krekeler G.
Conventional versus laser-assisted therapy
of periimplantitis: a five-year comparative
study. Implant Dent 2000;9:247.



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

30-Romanos GE ,Purucker P, Bernimoulin

JP, Nentwig GH. Bactericidal efficacy of
CO2 laser against bacterially contaminated
sandblasted titanium implants. J Oral Laser
Applic 2002;2:171-4.

31-Kreisler M, Kohnen W, Marinello C,
Schoof J, Langnau E, Jansen B, et al.
Antimicrobial efficacy of semiconductor
laser irradiation on implant surfaces. Int J
Oral Maxillofacial Implants 2003;18:706.

32-Haas R, Dortbudak O, Mensdorff-
Pouilly N, Mailath G. Elimination of
bacteria on different implant surfaces
through photosensitization and soft laser.
An in vitro study. Clin Oral Implants Res
1997:8:249.

33-Romanos G. Treatment of periimplant
lesions using different laser systems. J Oral
Laser Applications 2002;2:75-81.

34-Catone GA, Alling CC. Laser
applications in oral and maxillofacial
surgery: WB Saunders Company; 1997.

35-Arnabat-Dominguez J, Espafa-Tost AJ,
Berini-Aytés L, Gay-Escoda C. Erbium:
YAG laser application in the second phase
of implant surgery: a pilot study in 20
patients. Int J Oral Maxillofacial Implants
2003;18:104.

36-Quirynen M, Marechal M, Busscher H,
Weerkamp A, Darius P, van Steenberghe D.
The influence of surface free energy and
surface  roughness on early plagque
formation. An in vivo study in man. J Clin
Periodontol 1990;17:138.

37-Jovanovic S, Kenney E, Carranza Jr F,
Donath K. The regenerative potential of
plaque-induced peri-implant bone defects
treated by a submerged membrane
technique: an experimental study. Int J Oral
Maxillofacial Implants 1993;8:13.

38-Lang N, Mombelli A, Tonetti M,
Brégger U, Hdmmerle C. Clinical trials on
therapies for peri-implant infections. Ann
Periodontol 1997;2:343.

39-Lehmann B, Bragger U, Hammerle C,
Fourmousis I, Lang N. Treatment of an
early implant failure according to the
principles of guided tissue regeneration
(GTR). Clin Oral Implants Res 1992;3:42.

40-Zablotsky M, Meffert R, Mills O,
Burgess A, Lancaster D .The macroscopic,

microscopic and spectrometric effects of
various chemotherapeutic agents on the
plasma-sprayed hydroxyapatite-coated
implant surface. Clin Oral Implants Res
1992;3:189.

41-Thomson-Neal D, Evans G, Meffert R.
Effects of various prophylactic treatments
on titanium, sapphire, and hydroxyapatite-
coated implants: an SEM study. Int J Oral
Maxillofacial Implants 1989;9:300.

42-Fox S, Moriarty J, Kusy R. The effects
of scaling a titanium implant surface with
metal and plastic instruments: an in vitro
study. J Periodontol. 1990;61(8):485.

43-Rapley J, Swan R, Hallmon W, Mills M.
The surface characteristics produced by
various oral hygiene instruments and
materials on titanium implant abutments.
Int J Oral Maxillofacial  Implants
1990;5:47.

44-Augthun M, Tinschert J, Huber A. In
vitro studies on the effect of cleaning
methods on different implant surfaces. J
Periodontol 1998;69:857.

45-Van de Velde E, Thielens P, Schautteet
H, Vanclooster R. Subcutaneous
emphysema of the oral floor during
cleaning of a bridge fixed on an IMZ
implant. Case report]. Rev Belge Med Dent
1991:46:64.

46-Brown F, Ogletree R, Houston G.
Pneumoparotitis associated with the use of
an air-powder prophylaxis unit. J
Periodontol 1992;63:642.

47-Romanos G, Everts H, Nentwig G.
Effects of diode and Nd: YAG laser
irradiation on titanium discs: a scanning
electron  microscope  examination. J
Periodontol 2000;71:810.

48-Romanos GE, Everts H, Nentwig G.
Alterations of the implant surface after
CO2-or Nd: YAG-laser irradiation: A SEM
examination. J Oral Laser Applic
2001;1:29-33.

49-Kreisler M, Go6tz H, Duschner H. Effect
of Nd: YAG, Ho: YAG, Er: YAG, CO2,
and GaAlAs laser irradiation on surface
properties of endosseous dental implants.
Int J Oral Maxillofacial  Implants
2002;17:202.



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

50-Matsuyama T, Aoki A, Oda S,
Yoneyama T, Ishikawa |. Effects of the Er:
YAG laser irradiation on titanium implant
materials and  contaminated implant
abutment surfaces. J Clin Laser Med Surg
2003;21:7.

51-Deppe H, Greim H, Brill T, Wagenpfeil
S. Titanium deposition after peri-implant
care with the carbon dioxide laser. Int J
Oral Maxillofacial Implants 2002;17:707.
52-Coffelt D, Cobb C, MacNeill S, Rapley
J, Killoy W. Determination of energy
density threshold for laser ablation of
bacteria. An in vitro study. J Clin
Periodontol 1997;24:1.

53-Rastegar S, Jacques SL, Motamedi M,
Kim BM, editors. Theoretical analysis of
equivalency of high-power diode laser (810
nm) and Nd: YAG laser (1064 nm) for
coagulation of tissue: predictions for
prostate coagulation. Society of Photo-
Optical Instrumentation Engineers (SPIE)
Conference Series; 1992.

54-Oyster D, Parker W, Gher M. CO2
lasers and temperature changes of titanium
implants. J Periodontol 1995;66:1017.

55-Romanos G, Nentwig G. Regenerative
therapy of deep peri-implant infrabony
defects after CO2 laser implant surface
decontamination. Int J Oral Maxillofacial
Implants 2008;28:245.

56-Deppe H, Horch H, Henke J, Donath K.
Per-implant care of ailing implants with the
carbon dioxide laser. Int J Oral
Maxillofacial Implants 2001;16:6059.
57-Stubinger S, Henke J, Donath K, Deppe
H. Bone regeneration after peri-implant
care with the CO2 laser: a fluorescence
microscopy study. Int J Oral Maxillofacial
Implants 2005;20:203.

58-Deppe H, Horch HH, Neff A.
Conventional versus CO2 laser-assisted
treatment of peri-implant defects with the
concomitant use of pure-phase beta-
tricalcium phosphate: a 5-year clinical
report. Int J Oral Maxillofacial Implants
2007;22:79.

59-Desmettre T, Soulie-Begu S,
Devoisselle J, Mordon S. Diode laser-
induced thermal damage evaluation on the
retina with a liposome dye system. Lasers
Surg Med 1999;24:61.

60-Wyman A, Duffy S, Sweetland H, Sharp
F, Rogers K. Preliminary evaluation of a
new high power diode laser. Lasers Surg
Med 1992;12:506.

61-Radvar M, MacFarlane T, MacKenzie
D, Whitters C, Payne A, Kinane D. An
evaluation of the Nd: YAG laser in
periodontal pocket therapy. Br Dent J
1996;180:57.

62-Cobb C, McCawley T, Killoy W. A
preliminary study on the effects of the Nd:
YAG laser on root surfaces and subgingival
microflora in vivo. J Periodontol
1992;63:701.

63-Schwarz F, Sculean A, Rothamel D,
Schwenzer K, Georg T, Becker J. Clinical
evaluation of an Er. YAG laser for
nonsurgical treatment of peri-implantitis: a
pilot study. Clin Oral Implants Res
2005;16:44,

64-Takasaki A, Aoki A, Mizutani K,
Kikuchi S, Oda S, Ishikawa 1. Er: YAG
laser therapy for peri-implant infection: a
histological ~study. Lasers Med Sci
2007;22:143.

65-Chu R, Watanabe L, White J, Marshall
G, Marshall S, Hutton J. Temperature rise
and surface modification of lased titanium
cylinders. J Dent Res 1992;71:144.

66-Keller U, Hibst R, Mohr W.
Experimental animal studies on laser
osteotomy using the erbium: YAG laser
system]. Deutsche Zeitschrift fur Mund-,
Kiefer-und Gesichts-Chirurgie
1991;15:197.

67-Hibst R. Mechanical effects of erbium:
YAG laser bone ablation. Lasers Surg Med
1992;12:125.

68-Nelson J, Orenstein A, Liaw L, Berns
M. Mid-infrared erbium: YAG laser
ablation of bone: the effect of laser
osteotomy on bone healing. Lasers Surg
Med 1989;9:362.

69-Walsh Jr J, Deutsch T. Er: YAG laser
ablation of tissue: measurement of ablation
rates. Lasers Surg Med 1989;9:327.

70-Walsh Jr J, Flotte T, Deutsch T. Er:
YAG laser ablation of tissue: effect of pulse
duration and tissue type on thermal damage.
Lasers Surg Med 1989;9:314.



91 oBus) «@)lesn dylaids (@I )93

ol (Sib)) eole slEiily (alc alas

71-el-Montaser M, Devlin H, Dickinson M,
Sloan P, Lloyd R. Osseointegration of
titanium metal implants in erbium-YAG
laser-prepared  bone.  Implant  Dent
1999;8:79.

72-el Montaser M, Devlin H, Sloan P,
Dickinson M. Pattern of healing of calvarial
bone in the rat following application of the
erbium-YAG laser. Lasers Surg Med
1997;21:255.

73-Kimura Y, Yu D, Fujita A, Yamashita
A, Murakami Y, Matsumoto K. Effects of
erbium, chromium: YSGG laser irradiation
on canine mandibular bone. J Periodontol
2001;72:1178.

74-Fried N, Fried D. Comparison of Er:
YAG and 9.6-microm TE CO (2) lasers for
ablation of skull tissue. Lasers Surg Med
2001;28:335.

75-Kesler G, Romanos G, Koren R. Use of
Er: YAG laser to improve osseointegration
of titanium alloy implants--a comparison of
bone healing. Int J Oral Maxillofacial
Implants 2006;21:375.

76-O'Donnell R, Deutsch T, Flotte R,
Lorente C, Tomford W, Mankin H, et al.
Effect of Er: YAG laser holes on
osteoinduction in  demineralized rat
calvarial allografts. J Orthopae Res
1996;14:108.

77-Sasaki K, Aoki A, Ichinose S, Ishikawa
I. Ultrastructural analysis of bone tissue
irradiated by Er: YAG Laser. Lasers Surg
Med 2002;31:322.

78-Sasaki K, Aoki A, Ichinose S, Yoshino
T, Yamada S, Ishikawa I. Scanning electron
microscopy and  Fourier transformed
infrared spectroscopy analysis of bone
removal using Er: YAG and CO2 lasers. J
Periodontol 2002;73:643.

79-Lewandrowski K, Lorente C,
Schomacker K, Flotte T, Wilkes J, Deutsch
T. Use of the Er . YAG laser for improved

plating in maxillofacial surgery:
comparison of bone healing in laser and
drill  osteotomies. Lasers Surg Med
1996;19:40.

80-Pourzarandian A, Watanabe H, Aoki A,
Ichinose S, Sasaki K, Nitta H, et al.
Histological and TEM examination of early
stages of bone healing after Er: YAG laser
irradiation. Photomed  Laser  Surg
2004;22:342.

81-Schwarz F, Olivier W, Herten M, Sager
M, Chaker A, Becker J. Influence of
implant bed preparation using an Er: YAG
laser on the osseointegration of titanium
implants: a histomorphometrical study in
dogs. J Oral Rehabil 2007;34:273.

82-Romanos G, Crespi R, Barone A,
Covani U. Osteoblast attachment on
titanium disks after laser irradiation. Int J
Oral Maxillofacial Implants 2006;21:232.

83-Esposito M, Hirsch J, Lekholm U,
Thomsen P. Differential diagnosis and
treatment strategies for biologic
complications and failing oral implants: a
review of the literature. Int J Oral
Maxillofacial Implants 1999;14:473.

84-Mouhyi J, Sennerby L, Nammour S,
Guillaume P, Van Reck J. Temperature
increases during surface decontamination of
titanium implants using CO2 laser. Clin
Oral Implants Res 1999;10:54.



oh5as g 315 Jaclaw) ashT - sigloiilaasl s )iy slasyy(s

- Laser Applications in Implantology
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Abstract

In modern implantolotology there are
several indications for laser. Different laser
systems can be applied in soft and hard
tissues surgery. In this review, literature
was searched for the application of laser in
second-stage surgery of implants, treatment

of peri-implant bony defects, removal of
peri-implant hyperplastic tissues, and the
preparation of bone cavities for implant
placement. This report describes the
application of different laser systems in
treatment of peri-implantitis. Our study
evaluated in vitro, animal and clinical
examinations. The exact selection of the

Accepted: )

appropriate laser system was dependent on
the evaluation of recent literature, the effect
of laser on implant surface and, the level of
temperatures rise during laser application.
Two major advantages of laser which are
reduction in bacteria and the cutting effects
associated with the coagulation properties
of the lasers are the main reasons for laser
application in the treatment of peri-implant
lesions and can improve the prognosis of
ailing implants.
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