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ABSTRACT

The Effect on treatment of Peri—implantitis
with Carbon Dioxide Laser: An Experimental Study
in Dogs

Kim, Hak-kyun
Advisor : Prof. Kim, Su-gwan, D.D.S., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

Numerous applications for dental lasers have been proposed for both
clinical use and experimental purpose. A new indication might be the
decontamination of exposed implant surface which resulted from
peri—implantitis in order to induce re-osseointegration.

The purpose of this experimental study was to examine the effect
of the decontamination of CO2 laser in treatment of ligature-induced
peri—-implantitis in dogs.

The treatment outcome was evaluated by histomorphometric analysis
of the mean percentage of new bone formation within the limit of the
5 most coronal threads which lost bone contact due to
peri—implantitis. A total 24 implants with a sandblasted with large-grit
and acid-etched (SLA) surface were inserted in six mongrel dogs.
After a 3-month healing period, experimental peri—implantitis
characterized by a bone loss of about 3mm was established by
inducing with wires. And then wires were removed and plaque control
was implemented. Surgical treatment involving flap procedure +

debridement of implants surface with chlorhexidine and saline (group



1), flap procedure + GBR with absorbable collagen membrane
(Bio—-Gide) and mineralized bone graft (Bio-Oss) (group 2), and flap
procedure + COg laser application + GBR (group 3) was performed.
The animals were killed 8 weeks and 16 weeks after treatment,
respectively.

A histomorphometric analysis confirmed statistically considerable
new bone formation (80.88 + 7.72) within the threads in group 3
compared with group 1 (31.63 £ 15.32) at 16 weeks (/X0.05). And
intragroup analysis showed considerable increase of new bone
formation in group 3 at 16 weeks compared with 8 weeks (/<0.05).

The present study demonstrates considerable new bone formation
after treatment of experimental peri—implantitis with flap procedure,

COgy laser application and GBR.
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abrasive$} citric acid®] H-& 299 chlorhexidine® A2 LFE o
& EW AF Fol AEHARTT. wiute R AEHAE AP GBROE
ozl F79 ZolAAY tEel F54 F& HFTA ATHo] ARgHo] H]
ki o‘i_‘_—ry_% H]— 9}]\@3,6—8,12—15,17—2’1).

HZo= gt /7Y dolA7t X Fokoll A ARGHIL s, AT
E FEA 2 298 JETUE WY EW AXE A AHSEHTE g
D ey BE delAst JERE EW AXC AEE 5 de e
olUth. Bida® ol 98% neodymiun:yttrium—aluminum-garnet (Nd:YAG)
Aol A E 3.0W, 20 pulseE YSHE B A A3 JSTE ¥WH &
Je of7lgitta o, Block %€ NdA:YAG #o]AE titanium plasma
spray(TPS) W2 02 FW A3 dETFES FHE =dva sl 2
HBEZ o] HolAE AETE 27 FEoly YETE ZW AXE YA At
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I. 48 %FE € 4gA=s

1. 4958
A% 8ALE 12Kg Wole] FE 47 6utale Q5 TR glo] A o
i 3 n9 AR 2L

g ¢
g5k 2% BE A Agsgon, 5E 9
™
h

it

2. 43As

A7 3.3mm, #do] 10mm, YAME Alo]  AZ  0.6mme]  SLA
(sand-blasted with large grit and acid etching) W42 EW A2 <
Z&E  (Neoplant, Seoul, Korea) 24719} o]F& o]2aA< Bio-Oss
(Geistlich  Pharma AG, Wolhusen, Switzerland), SF4 A<l
Bio-Gide (Geistlich Pharma AG, Wolhusen, Switzerland)& A}&3}31t}.

3. COz #l°lA
COs #@olA+= Opelaser O3SISP (Yoshida Dental Mfg Co., Tokyo,
Japan)E A}E-3}9th ol 0.5WolA 5W7HA] =8-S W™ 10.6m (10,600

el AFE REG. MYRAolL AoIA FE ALBE qRE YA,
parle] F 2903 ZAWAOE 197 224 olEBe 2As 24} 9

A5 vl #FQg £ 2vA 22 dolA e =AM 9



III. |79

ZE AgA A4vkH = ketamine HCl (Ketalar, Yuhan, Seoul, Korea)
150mg/Kg®} Xylazine HCl (Rompun, Bayer, Seoul, Korea) 150mg/KgE
o5 FALR Folste] {8l

AYFE 6utg] BF9 &9 A2, 3, 42T7A E AIWTFAE EA s &
T ZAUAE 9FA  gentamicin  sulfate (Gentacin, Kuhnil, Seoul,
Omg/KgE 3+ 13] 54zt &5 FAFsIoIth 125 &<F dA 97t
A4 o] AAHT|IE 7|vhE et @_Q F 4704, ente]el & 2474
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HO= ¢
I YA x-ray E9L A
e A3 BE AEHEANA AF AR 57 AR & Ade #EE
AT HAFE AAEL 253 dFded 334 AELI 0
chlorhexidine gluconate(Chlorhexine, Daewoong, Seoul, Korea) £%&
olg AHE AW YA YEAE Y £AS FLAAT.
AR seld A% wHe Aden HEE FUos 2AAUA AB
de Fee fojzde mE AAsgod AAPTE A4 Azs
chlorhexidine2.& ZAAl AZE o]&s] WHzolrly 587 JdZSHE FTHS
AH3 ¥ dE= 5-0 Nylon (Blue Nylon, Ailee, Pusan, Korea)2 ©°]&
d vz JeS B3R, dFE Bio-Oss9 Bio-GideE ©]€3 GBRES
Al 53@' o} Besti oy, dE+= CO, #olA (continuous wave, 2.5W)E
A= °l 207 1% A F GBRE AlYsta &

=E:
28 S 4892 Yol 527 47 33
7 =]
gl T

Az =
e
del 2R, mE dEass EoAA 9 B4d Aute deos



4Ads 4ot & T AEHAE YA amoxicillin sodium  (Foxolin,
Samjin, Seoul, Korea) 500mg= 3% 13 747 &5 FAS 1, 4d%
EES BT #EAg AAANZLCH, g T 2F0 dFde 334
chlorhexidine®} A2 A+E o] &3 &= 2 AHE AldUH. T 4F
Ao e AdEHET} == | 25 &<t AL chlorhexidine

& I8 e xﬂa ZRE F99S dFHoR ARPA 8F

Fig. 1. Sequence of events during study (weeks)

extraction implant +Lig. -Lig. treatment sacrifice
| | | | | | |
| | | | | | |
-34 -22 -10 -2 0 8 16

A= wo wel 7S GBRE A8 & %%%E T AR A
& giAFEI CO,
ol A& TH AXE st GBRS A3 Fo= L‘r Attt (Table 1).

Table 1. Study design

Groups Treatments 8 weeks (1) 16 weeks (n)
1 debridement only 4 4
2 debridement + GBR 4 4
3 debridement + COg2 laser + GBR 4 4
3. 3& AF
A" AFsEANA stetE FAE EE T AETE FFo| FAEHA,
A3 AxAes st Z4zte] AHe dasiolnh AFHE 24709 A=A -
Z-AEZHE HFHAEL 70% ethanolo] 6A17F 5<F A3} alcohold T=E
FoldA  ZF3th. low-viscosity  embedding  media  (Spurr,



Polyscience, Niles, USA)ol Zwm&}3la, 60TCoA 12417 &t ZAEA71
> 1—'—4 diamond saw (Isomet, Buehler, Lake Bluff, USA)E o]&3}
o E AZEJ TaHEE okmo ®A waow 200me] Tz Ho
3} ). Grinder—polisher (Metaserv, Buehler, Lake Bluff, USA) dw"}l7] =2
FA 40me] TES AFEGlL, 22l &2 Villanueva osteochrome
staing Al Y33l Th

2

=
Ml
r&‘i

4. ZAYFHYASEE 4

MagnaFire digital camera system (Optronics, Goleta, USA)E ©]-&3}¢]
FEY AHE #F3d e Visus Image Analysis system (Image &
Microscope Technology, Daejeon, Korea)2 ©|&3sle] AZTHE FH A

o & o] op7ld A 5V ES R AS ARt 299 AE e

K5
2A8E JdE = - X 100 (%)
& 571 YARLE Abol F ke T WA

Fig. 2. Schematic diagram of illustrating the histomorphometric
measurement. 1-5 = total area within the 5 most coronal threads, * =

bone area within the threads, B = alveolar bone, Im = implant fixture




4. SATH £4

QA A mE Zhzhe] o g AdE FAdE] v 2 FY
gk QA AHA | Qlojx e Alzte] wE AAE P& HUE 9
Student's t—test® Al&, 9L 5% ol3tE Folat Y AR TN
t}h. BE EAIYAHL SigmaPlot 2001 (Systat software Inc., Richmond,
USA) T2 a9 o] 43kt



1. 9334 #F
A 24709 JETE BEF F FFo AT, YETE FHL d
sk QT AR o]F 45 ojyle] BE AETEY cover screw’t AEA O
2 =EHAoH =FA FTA AT Seto s JEEA FSkth cover
screw =& F 27 T A AT chlorhexidines ©]-&3 AlHg A8
shola Z47te] AEHE Eoldd whgk dF AL #EEA ZSdrh

2. ZAYHASEH L FARY £Y 2

A% 57) VAR Rele] WE AAE GHEe 120 8F oA 48.75
31.77, 16FwlA 31.63 £ 15.320|%31, 279 8FTolA 36.50 =+
10.98, 16FwollA 57.38 + 33.040]ow, 379 8FTolAE 34.256 +

10.389]1 321, 165 T A& 80.88 + 7.720]1t}.

o3t A W] wE H AT AL H|;ol|A §FAE & FF
o] AE FAE FATHORE FolF Aolrt gL, 16FAdE 1T
2T, 23 3T Atelddl= BAISHA Atol7b Iley GBRE A @i B9

AR Aldggt 133 591 A4, COp #lolA AL, GBRS Algh 37 Aol
Ne FATH Felde] A=t (#X0.05).
LT ol AolA AIRE Al mE AT FA4E vl 153 2%
2 8FAet 1654 Atele] & FAd&o SATAA Atol7t AAA R, 370
g8F Aol Hlgto] 16FA el FATA R Fo4& what & F4 &9 S
7F itk (#40.05) (Table 2).

Table 2. The mean percentage of new bone formation within the limits

of the 5 most coronal threads

Groups Treatments 8 weeks (%)" 16 weeks (%)

1 debridement only 48.75 £ 31.77 31.63 £ 15.32
2 debridement + GBR 36.50 £ 10.98 57.38 £ 33.04



3 debridement + CO: laser + GBR 34.25 + 10.38 80.88 =+ 7.72*"

* Shown as meantSD
? Denotes significance at p<0.05 as compared to group 1 at 16 weeks postoperatively

" Denotes significance at p<0.05 as compared to group 3 at 8 weeks postoperatively
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o Z5F<F, citric acid, chlorhexidine, sandblasting unit

Dennison -&
(Cavi Jet, DeTrey, Dentsply, Dreieich, Germany; Prophy Jet, Dentsply,
Encino, CA)Y EW A& &I¥E B3 in vitro AFolA sandblasting
unityro] @AYty e vl g3, Schou E7*L  air-powder
abrasive, citric acid, saline, chlorhexidine®] &3 H|13}t in vivo AT
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T AE ERCEEE, waveguide)o] 7iEtE o] F7F W) Algo] fo]df A A
A4 ARG el et ALgE T Y. CO, HolAY duAEe F&%
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TPS LZHUE BWF FHIo] &S FA K0l Sgirh B3 WAL
Aoz FAYEL w CO, #HolAZ EHE HXT o] air-powder
abrasive® A A3 TR FAGHOZ {04 A JEHE FHE IA
of ¢t Btk £ AFers CO. delAE &8 2.5W, 53t
12318 =sd JSYE Wbl vSAoE 0F AR 23 JETE
W FRFe 94 FAvds SAE 24T 5 ok Mouhyi 5
2 COz eloj Al olsf 2 A} Fikstzel 9]¢l titanium FW 2] Asts
o] B34 Zolgk= 7H4 stell Hx029F CO. #llolAE Al 4838t 24

HAd EZw¥ol el EWHI fARATE Z2dE Bussith aey
Persson 5'7¢ WZW CO, #Ho| A9t HyOpE EAI0] SLA UZIE HH
HAEPS Wl A =72l A= B a3s ke 7 AT sl
2 AFdAM = COp HolAE 283 Fol GBR= A8 37 GBRYE A3
g 2w AlAE @A & Abolrt YA,
16FA ] BATGA R Fo|F whalA A= FAFE&ol of Zth EF 3¢
Well = 8FAel HsiA 1657 AT 2
o ®ol AU

GBR W2 AMEE = =02 Ag Ade] T/ Fol wah ohefs
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. Small amount of new-bone formation in-between threads of

the defect area. Arrows indicate the level of new-bone
formation. (group 1 at 8 weeks, x40, Villanueva osteochrome

stain)

. Slightly increased amount of new-bone formation in—between

threads of the defect area compared to the 8-week group.
Arrows indicate the level of new-bone formation. (group 1

at 16 weeks, x40, Villanueva osteochrome stain)

. Small amount of new-bone formation in—-between threads of

the defect area. Arrows indicate the level of new-bone
formation. (group 2 at 8 weeks, x40, Villanueva steochrome

stain)

. Slightly increased amount of new-bone formation in—-between

threads of the defect area compared to the 8-week group.
Arrows indicate the level of new-bone formation. (group 2

at 16 weeks, X40, Villanueva osteochrome stain)

. Increased amount of new-bone formation in—-between threads

of the defect area. Arrows indicate the level of new-bone
formation. (group 3 at 8 weeks, x40, Villanueva osteochrome

stain)

The amount of new—-bone formation in—be_tween threads of
the defect area in most prominent in this group. Arrows
indicate the level of new-bone formation. (group 3 at 16



weeks, X40, Villanueva osteochrome stain)
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