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Abstract

EFFECTS ON ER,CR:YSGG LASER ON PERI-IMPLANTITIS

Sung Lim Choi, Jin Hwan Kim, Dong Hyeon Hwang, Seung Ki Min
Department of Oral & Maxillofacial surgery, School of Dentistry, Wonkwang University

For Longevity of implant, considerations of biomechanical and microbiological aspects must be
done. Recently, due to the remarkable development of bone grafting procedure, Implant has been
implanted into the more favorable sites but peri-implantitis resulted from periodontal bacteria may
obscure the long-term prognosis.

Although many different modalities have been introduced to treat the failed implant, Implant s
surface and irreversible bony destruction around the implant prevents good result. After
Er,Cr:YSGG (waterlase) laser using the wave-length of 2780nm has been introduced to dental field,
good results have been reported. Because waterlase uses the hydrokinetic force of water, It is excel-
lent device to detoxify the implant surface mechanically without the heat generation and damage to
the implant surface.

We designed to evaluate waterlase effect on the peri-implantitis has been occurred after implanta-
tion. Four beagle dogs were involved. We have made four premolar extraction in each right and left
side of the lower jaw and placed two implants in the anterior of the jaw as a control and six implant
were placed posterior in each socket after extraction immediately as an experimental group. We tied
floss=silk in each implant to make peri-implantitis intentionally.

After three months, we explored peri-implant sites on each experimental fixtures. Using waterlase
laser irradiation was performed on that implantitis sites under 3W, air 30% and water 20% intensi-
ty for 2 minutes. In control group, we repositioned the flap to cover the exposed fixture without any
supportive care.

Three months later, we sacrificed experimental animals and extracted and preparated bone blocks
with Donath and Breuner (1982), Donath (1988)" s methods and examined under microscope.

We have obtained good re-osseointegration around fixtures after treating with waterlaser irradia-
tion. But it was shown fibroosseointegration in the control group.
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Fig.1. Four premolars were extracted and four sockets were made for |mp|ant placement.

Fig. 2. Immedlate |mp|antat|on was performed and floss silk was tied on the junction between the fixture and the heahng
abutment to induce peri-implantitis intentionally.
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R4: Laser Irradiation

R3: Laser Irradiation

R2: Laser Irradiation

R1: Laser Irradiation

Q|Z2lE FYedolf List Er,Cr:YSGG 2olx ZApf olij= HE

L4: Control {

L3: Control

L2: Control ]

L1: Control

Fig. 3. Diagram of experimental group. Light side showed as a control (R1-4) and experimental group (L1-4) on the right side.
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Fig. 4. Severe inflammatory changes and alveolar bone loss
was shown in the marginal bone area surrounding implant
fixture (H&E stain x40),
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C D

Fig. 5. Normal healing surrounding implant fixture. No marginal bony loss and no inflammatory signs was shown
(A, H&E x40). Vital bony surrounding wall formed near the fixture (B, H&E x100). Well osseointegration was shown
(C, H&E x200). Matured and stabilized new bone remodeling was formed (D, H&E x400).
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Fig. 6. Immediate implantation was performed at the
level of alveolar bone crest.
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Fig. 7. Severe alveolar bone resorption was seen in the
intentionally induced peri-implantitis group.
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Fig. B. In the experimental group, bony regeneration
was done successfully.

AzgErsige] 4astEel 71004 AT 23
Aed 92 wEaA s o9A A28 Agake

2 4 5O
\:.\

oh ) ghek Al Ekalol B R
ZFdo] oz 7+dd] 93 Aojzld

i
H4 & B8 T smooth surfaceZ5E titanium plas-
ma spray surface’t 2705 %2 sand- blast acid-
etched surface® A# sintered surfacedl] ©]27171x %

& A o] Fo] gtk o] ¥ machined surface® 23
T A&l 7hgsles a4/ sh whelelole] Tedo] 4§
AR obe Aol Sl ofd el °‘i€%5—: el
& ste JZAEFHAYG] it} sdet®s A g0l
U setd A5 Fo o] 4e HEE A zx} 50}03
A 12 F 9ot 242 95017 titanium plasma

sprayed coatmg IJ FEE AR FHOR Qg 2F A
E

754:_0.1\%0] g} —-'L_g] Oit tﬂ /H
7ol 2 o1—;—om 7% st Are) A2} ez ole) £
32 A Ao Axy, Az °§7HE o7t
e
A

\T
o
H:t
S
o
g E‘i )
nN' rulo
_E,

. ol °1£‘£E?‘H°ﬂ°ﬂ"1l‘“ lF22 2 2eid 917
A7) apically repositioned flap= Al3sl Azl =
TE FWE FugA veE Hyo] dasith £ o7

Qated 2|2 o] H7h B4 Ax AHA] Hie
35S AdA| atal JZESL 44 ddfste AT U
ehdeh. 34 d 2 HEol%l sand- blast acid-etched sur-

o/Z2lE FLHoll T3t Er,CrYSGG #jolX ZAD} alAlz HE

EH peaks valleysE U] #
%‘?5} A Ao & fakd
]

o3
o
w

o,

rE
it o

_%_

2 d|glote] 7ol ¢
AAY g =29
sl °‘ﬁ%E4 1r=: 01 A e A JZHRE
intering 71& & 1507 J=ete: 33194 Fof 3
oM dho] o e UZVE AMEE 7hesh &
U oo ZdEd g5 A 248
SR A5 M E el ZEE
T A He
Bioactive coating (HA)% 0|43t Y ZHE 13 3

973 YESE-Z ARE /MY
o) A&7 7t TPSY SLA E¥3} vl53ia|w
AstA =HE HAYAZ} 3511517%‘4 YZIE
glso] Breelole] F&HE 717 B A S
A BAZ N EE oHA TP,

AZFEFLY N 71EY & 2% 2AYH,
2559 22 71AH W g EgA |24, hydro-
chlrohde paste, 40% citric acid, EDTAS} & 3}shy
I go] AHEHoA STk, olejgt W B2 e v

ZAaT) °’E} 7| 17‘40 HHEL QIIUE FHld) Al

ox P 2 IH

A

_?,m
L

k. x0

\o o w, o 2 2
ot o

O ox
m f“
1m
—-|~ _‘
nﬁ. e,
=4 é“m

o)
N

ru\i_Bi;R_x

e 2 e B
2o 2 doe
ML e

= 2

iy 0 @
T ox
1o o
by li
oy Ok
o 82
oo,
-0, K
* ?%
*\N
R R
th 2
e JEL
2 r&
oX, ot
o i
Nlo o
o
o M,
< o
o
oe
=

R o2 Im
©, >
& 3
r?ni i)
= E
134
= g o
?Eﬁﬁ
Uy, Fd
v u R
O
it jg e
T o 2
b 5(131 reL
ro >
%oz o i
o ok {o
e ot = fau
fo — it i‘o%
&P = o
> =)
&
P 2 o

lo
HU
i)
&
2
2,
on:

H“/i Xliﬂl uEH
=2 71AA ']Eﬁdﬁiv‘& g e

0]

hs
o3} 31 2 2 5 2
T3 & 5 de A HEAE F §
30

ir

A nlo ,12*‘_.

3 _\0\'
2

N
o
wSrL

is
=

wiofm X fK 2 s 30

£ o
&
_‘L
1
i,
o
2 oY
o}N
o
uf,
i,
ul,
llz
r&‘i
[
=
rH
2
..>;.
ofo
A
2

E FHo 2 RE ol LR =0E F347
IEHW ojth” w3k HEol FHE AHESHA
T @A Eloleh] & ﬁ“-ﬂﬂl”‘r AHEEo] Aol s Tl
Holl AHg-sHA Fohd T 2 23 HE F
i 7‘1%% A fute-E Hol 7"@ g}, Citric acidE AH-EH
HH 4 24, 94 24 31Hy g ob7)sta A f-E A
AN 4= 9lor crystallingT-2E HAAIA o]4Ae] ¥
4& 4714 €9, EDTA (Ethyl-enediaminete-
traacetic acid) & YZJE FHoRHE $7]|4 smear
layerg AASI & 4459 SolA & AA e A

sjojz] gop,

ne,

morr 2
B
rir \H

=
g =

433



sttty gixizig/Egt=|]: Vol. 30, No. 5, 2008

COz2 #lo| A &} HAIstrag o] &3 YTAETHAH 3|
WHE A ZRFe S8 a3t glvka Bad bt gl
®18v Deppe 59 981 plasma-sprayed surface
AZHEZ o] &3 beagle dogd FE4EA rough
surface YEZHEY] A9o|% 099 Eelgide 4 4
z“sjl% a4 Yediy sk 188 A Aoz Hug}\]

QrFEZGoR 30-50%2) YTIE 292 248
0]:7]6‘}93_131 gt Toll= air-powder abrasive® YILFE
2 =g Algslga, T2 o= CO2 laser (contin-
uous wave, 2.5W, duration of 12x5 seconds)E ©]&
st} 3WA ol e air-powders} laserg FAlol AMg
3t AdZHE FHE FE3H e 47193 F A FE A
A FRE AR Z A 2R/l FEES i_,_o}@h:}

Kolonidis 5772 YZAEE REA O Y31, Xg)
7} 55 Bt ZAHIHER 3 55 A 01]/\1 Citric acide} 3}
NehraZ AP dZTDE s 5atd o ojgi
Aeld JZHEE A —ﬁ“’ﬂ A sl JZHE F
W ERHY Ao HFesd QZ}E F
“ﬂoﬂ* T dojd F gleE Busin o] AgdME 470

ll‘{

r\U

_l>“ ol

E
2
I
HHN'

COr, BrYAG £3 2 #lo]450] Awom
AolA AHg 539 & Bajolu} TR 01:71*194 °E:
HEFAGY o] $ARA AAsold FO°, £

olff gt YolAEL A9 SIE oWIAA JFES A
oﬂ"]7]‘3} COEo|A e 23] 4 Al 24 FHY 2%
€ AEAA A E n AL g7 & op7|eithn ¢HA Sk
T COH|OAE o] §dle] QdH YIHE FHE Az
& o opy|d 4 ' BAE 2k A5oR 913 229
&23o)t}, Eriksson¥} Albrektsson™& E7]9] F232 4|
A HaA AL 2EHg0l 4T 50 187 A 43}
A= W 229 &L opleiivin Eustgich wh
Mouhyl e FEAYAA COz HolAE AR %

= Hste Agla, 24 &4 AY §l&-& Fgs%

Er, Cr: YSGG laser?] 2712 ¢JzdE THo x84
M2E Aol dHT} Er, Cr: YSGG lasers 2780nmell A
ZE3he Y °]HE hyderokinetic processE ©]-&3le &
S A S5F FH golAH, o FolAE A
B3t Fol4] A e¥d JEHE AW e JAp23
AA v G0 Aog RuHYTP? B AFJME
Er:YSGG laserg power 3W, air 30%, water 20%2
ok 283 }-*}5}04 A E AA}RLH UZSHE FH|
Mo & A 1 Bg& Bazt sigon] £43 A ZH2

434

L
.

=4
Aol 01

ol dojdx ¢ & USTh B Aol AHE ¢
28l GS 11 & EH2 ginteringZ| Wl /]5‘} ]
Fo17 A Folt}.

Roberte] dTollX* TPS Y Z&HES} HA coating U=
HE) 40% citric acid$} Er, Cr: YSGQG lasers o] &3
FHHE 7NN citric acidE AHEE A 33 F U=
HE EWHol organic smear® #7132 HA coating®] £¢
A3 & Ho|= W Er, Cr: YSCG laser® A &3
A% TP W" WY HE opyisiA €9k HA
coating ,J HEN M= coating®] $A & A A} organic
smears= ] A etk 8t o] glo]AY AlEH 24
3 HolA %aﬁ Ao g sho e
H dd 7-]o§ Hrﬂ—a}_,—_y g}

%
2

0}71] Blal 37
2l H-r FAHolgs B
t}. &3t Er, Cr: YSGG laser @lo|HE o] &3
o Sy &3l o] HolA] ol AFuhe-E
=t Eusta gk £ olAE o] 43 4
Ay & ‘4"’\]"" ‘F o & o2 o

e

o —o
e E e
o oy & 2 xo

o =

wlo it ofN a o kI 2

i%

o)

2,
>
o,
] O\l
ok,
rlr
o
—{o
7
ox
2
oX
R
/I
=
D
=
=n
—-
Q
=
EE/
S
Rl
oo

JH >

o
ol
o
]
ol
o
K
o
<

=
=

=
rlra?:
\a]

o
T
L2 >

ot
%
0 — i i ok o
2 0
2L

olo K {1

me to
Sy
Zo
bt
i,
juis
iz
pch
o
N
o
o T
19

Ol
-

rir

2ol A

°&

‘1‘“%’3 5] YA A
| %3t dZsh7)7t o2 EAAQ
HEojof & *31754014. ol AN 2%
E g0 &S 7oA oaL 9 93
}i 2 YELE AAS
= o]na.EXH

oX
o]
ne
0347 i
¢
_ﬁ

oX ul rlr 4 L X ¥0 M o
%mﬁzgtru lo & 1
lo.!EﬁioEL
=

rﬂdnﬂorokﬂ

O Pf’

XN, o

(W TR 3
e

o o
N o

>
e
a2
(o
fau
In o
2 0o
e |
i e
w I
2
(s}
e ol
o o,
o
il 1 i
o
mo
=
o,
SR
o]

oy
=
&
e
jm d
Eel

, o K

fitkt
=
N -
)
)
bk
ng %

lo 3@ fH



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

References

. Mombelli A, Buser D, Lang NP : Colonization of osseointe-

grated titanium implants in edentulous patients : Early
result. Oral Microbiol Immunol 3 : 113, 1988.

. Becker W, Becker BE, Newman MG et al : Clinical and

microbiologic findings that may contribute to dental
implant failure. Int J Oral Maxillofac Implants 5 @ 31,
1990,

. Alcoforado GA, Rams TE, Feik D et al © Microbial aspects

of failing osseointegrated dental implants in humans. J
Parodontol 10 : 11, 1991,

. Albrektsson T, Isidor F : Consensus report of session V.

In: Lang NP & Karring T, eds. Procedings of the first
european Workshop on Periodontology. London:
Quintessence : 365, 1994,

. Mombelli A, Lang NP : Microbial aspects of implant den-

tistry. Perioontol 2000 4 : 74, 1994,

. Parham PL, Jr, Cobb CM, French AA et al : Effects of an

air-powder abrasive system on plasma-sprayed titanium
implant surface: an in vitro evaluation. J Oral Implantol 5

78, 1989.

. Fox SC, Moriarty JD, Kusy RP : The effects of scaling a

titanium implants surface with metal and plastic instru-
ments: an in vitro study. J Periodontol 61 : 485, 1990.

. Mombelli A, Lang NP : Antimicroial treatment of peri-

implant infections. Clin Oral Implants Res 3 : 162, 1992.

. Ruhling A. Kocher T, Kreusch J et al © Treatment of sub-

gingival implant surfaces with Teflon-coated sonic ultra-
sonic scaler tips and various implant curettes. An in vitro
study. Clin Oral Implants Res 5 : 19, 1994.

Ericsson LG, Berglundh T, Edlund T et al : The effect of
antimicrobial therapy on periimplantitis lesions. An exper-
imental study in the dog. Clin Oral Implants Res 7 @ 320,
1996.

Schenk G, Flemmig TF. Betz T et al : Controlled local
delivery of tetracyclin HCl in the treatment of periimplant
mucosal hyperplasia and mucositis. A controlled case
series. Clin Oral Implants Res 8 : 427, 1997,

Augthun M, Tinschert J, Huber A : In vitro studies on the
effect of cleansing method on different implants surface. J
Periodontol 69 : 857, 1998,

Van de Velde E. Thielens P, Schutteet H et al :
Subcutaneous emphysema of the oral floor during cleans-
ing of a bridge fixed on an IMZ implant. Case report. Rev
Belge Med Dent 46 : 64, 1991.

Oyster DK, Parker WB, Gher ME : COz2 lasers and tem-
perature changes of titanium implant. J Periodontol 66 :
1017, 1995.

Romanos GE, Everts H, Nentwig GH : Effects of diocde
and Nd:YAG laser irradiation on titanium discs: a scan-
ning electron microscope examination, J Periodontol 71 :
810, 2000.

Kreisler M, Al HaJ H, Gotz H et al © Effect of simulated
CO2 and GaAlAs laser surface decomtamination on tem-
perature changes in Ti-plasma sprayed dental implants.
Lasers Surg Med 30 : 233, 2002.

Maiman TH : Stimulated optical radiation in ruby. Nature
187 : 493, 1960.

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

Kreisler M, Kohnen W, Marinello C et al : Bactericidal

20.

21.

22,

23.

4.

25,

26.

21.

28,

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

olZzte Feiodoff tigt Er,Cr:YSGG aljolx ZAW} ojl= e

effect of the Er:YAG laser on dental implant surfaces: an
in vitro study. J Periodontol 73 : 1292, 1996.

Schwarz F, Sculean A, Berakdar M et al : In vivo and in
vitro effects of an Er:YAG laser, a GaAlAs diode laser, and
scaling and root planning on periodontally diseased root
surfaces: a comparative histologic study. Lasers Surg Med
32 1 359, 2003.

Eberhard J, Ehlers H, Falk W et al : Efficiency of subgin-
gival calculus removal with Er:YAG laser compared to
mechanical debridement: an in situ study. J Clin
Periodontol 30 : 511, 2003.

Eversole LR, Rizoiu IM : Preliminary investigations on the
utility of an erbium, chromium YSGG laser. J Calif Dent
Assoc 23 © 41, 1995.

Hossain M, Nakamura Y, Yamada Y et al : Effects of
Er,Cr:YSGG laser irradiation in human enamel and
dentin: ablation and morphological studies. J Clin Laser
Med Surg 17 : 155, 1999.

Persson LG, Ericsson I, Berglundh T et al © Guided bone
generation in the treatment of peri-impalntitis. Clin Oral
Implants Res 7 : 366, 1996.

Persson LG, Araujo M, Berglundh T et al : Resolution of
periimplantitis following treatment. An experimental study
in the dog. Clin Oral Implants Res 10 : 195, 1999.

Wetzel AC, Vlassis J, Hamerle CHF et al © Attempts to
obtain reosseointegration following experimental peri-
implantitis in dogs. Clin Implants Res 10 : 111, 1999.
Robert RJ + Treatment of the comtaminated implant sur-
face using the Er, Cr: YSGGG laser. Implant Dent 13 :
165, 2004.

El-Askary AS, Mefffert RM, Grifffin T : Why do implants
fail Part II. Implant Dent 8 : 265, 1999.

Zablosky MH, Diedrich DL, Mefffert RM : Detoxification
titanium and hydroxyapatite-coated surfaces utilizing vari-
ous chemotherapeutic and mechanical modalities. Implant
Dent 1 @ 154, 1992,

Zablosky MH @ A Retrospective analysis of the manage-
ment of ailing and failing endoosseous dental implants.
Implant Dent 7 © 185, 1998.

Persson LG, Berglundh T, Sennerby L et al :
Reosseointegration after treatment of peri-implantitis at
different surface. An experimental study in the dog. Clin
Oral Implants Res. 10 : 111, 2001,

Dennison DK, Heurzeler MB, Quinones C et al :
Contaminated implant surfaces: An in vitro comparigon of
implant surface coating and treatment modalities for
decontamination. J Periodontol 65 : 942, 1994,

Misch CE : Contemporary Implant Dentistry, 2nd ed. St.
Louis, Mosby Yearbook, 1993, p.735.

Kornman KS, Robertson PB : Fundamental principles
affecting the outcomes off therapy for osseous lesions.
Periodotol 2000 22 : 22, 2000.

Persson LG, Berglundh T, Sennerby L et al : Carbon
Dioxide Laser and Hydrogen Peroxide Conditioning in the
Treatment of peri-implantitis: An experimental study in
the dog. Clin Implant Dent Relat Res 6 : 101, 2004.
Deppe H, Horch H-H, Henke J et al : Peri-implant care of
ailing implants with the carbon dioxide laser. Int J Oral
Maxillofac Implants 16 : 659, 2001.

Kolonidis SG, Renvert 8, Hammerle CH et al :
Osseointegration on implant surfaces previously contami-
nated with plaque. An experimental study in the dog. Clin
Oral Implants Res 3 1 107, 2002. .

Kreisler M, Gotz H, Deuschner H, et al : Effects of
Nd:YAG, Ho:YAG, COz, and GaAlAs laser irradiation on

435



LyBtoota M 8RyZ10] 8135 Vol. 30, No. 5, 2008

surface properties of endoosseous dental implants. Int J study in the rabbit. J Prosthet Dent 50 : 101, 1983.

Oral Maxillofac Implants 17 : 202, 2002. 41. Mouhyi J, Sennerby L, Nammour S et al : Temperature
39. Kasemo B, Lausma J © Surface science aspects on inorgan- increase during surface decontamination of titanium

ic biomaterials. CRC Crit Rev Biocompt 2 : 2335, 1986. implants using COz2 laser. Clin Oral Implants Res 10 : 54,
40. Eriksson A, Albrektsson T : Temperature threshold levels 1999.

for heat induced bone tissue injury: a vital microscopy

22} gk Reprint Requests

S F 570-749 Seung Ki Min

HE A A 85 344-2 Dept. of OMFS, School of Dentistry, Wonkwang University
Ak X B8 27FetekH o ) 344-2 Shinyoungdong, Tksan, 570-749, Korea

ul & 7] Tel: 82-63-859-2020-3  Fax: 82-63-852-4939

E-mail: omsmin@wonkwang.ac.kr
71 M4 20084 6 4Y

AR 2 200844 9Y 18 Paper received June 4 2008
Paper accepted September 18 2008

436



