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Effects of resolution of inflammation for low-power CO2
laser treatment on gingivitis patients.
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Figure 4. Periotron®™ 8000(0raflow™, NG, USA). e, 7

Figure 5. The effects of CO, laser on proliferation of human gingival fibroblast
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ABSTRACT

Effects of low—-power CO. laser treatment in comparison
with the ultrasonic scaling on gingivitis patients

Song Hyun-Jong, D.D.S.
Advisor: Prof. Jang Hyun-Seon, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Laser treament has been expected to serve as an alternative or adjunctive
treatment to conventional, mechanical therapy in periodontics due to various
advantages, such as ablation or vaporization, hemostate, and sterilization
effect.

In this study, we investigated the effects of low-power CO, laser on
proliferation on human gingival fibroblast cells so that determine laser
application mode. And we compared |ow-power CO. laser treatment to ultrasonic
scaling, which is generally approved as a power—driven mechanical
instrumentation, and evaluated both of these treatments regarding their
clinical effectiveness and change in the volume of in gingival crevicular
fluid.

In vitro study, MTT assay were used for assessment of proliferation on hGF.
The result showed the most increase in group which were irradiated with 30
Hz, 150 usec mode in 60 secs.

In clinical study, 20 patients who had gingivitis were selected. All
patients haa no systemic problems. Randomly selected, one quadrant received
ultrasonic scaling and CO. laser irradiation(group 1), another quadrant
received ultrasonic scaling only(group 2), the other quadrant received GO,
laser irradiation only(group 3). the last quadrant was control group.
Clinical parameters measured at baseline, 1 weeks, 2weeks, 4weeks and 8weeks

after the treatments.
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Pocket probing depth and clinical attachment level were not changed during
study. Gingival index of all group were improved after treatment. At 1 weeks
after treatment, group 2 was only significantly different compared to
control group. At 2 weeks after treatment, all experimental group were
significantly different compared to control group. At 4 and 8 weeks after
treatment, Gl index was increased in all group, but experimental group were
lower than control group.

Sulcus bleeding index was similar to the results of gingival index. At 1
weeks after treatment, all experimental group were significantly different
compared to control group and it maintained during study. At 2 weeks after
treatment, sulcus bleeding index of all group were lowest during study.

GCF were measured with Periotron™ 8000(Oraflow®, Inc. USA). At baseline,
all group were showed moderately severe condition. at 1 week after
treatment, group 3 was the most reduced inflammation, and all group were
reduced inflammation. At 2 weeks after treatment, all group were healty
state. at 4 and 8 weeks after treament, all group were showed recurrent of
inflammation, and control group was the most significantly increased.

This study shows that the effect of CO. laser treatment was similar to
conventional ultrasonic scaling and this effects was remained longer than
control group. These results suggest possibility of CO» laser treatment for

altered periodontal therapy.

Key words : low-power CO. laser treatment, gingivitis, gingival crevicular fluid,

sulcus bleeding index, gingival index.
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Amplication by Stimulated Emission of Radiation)Z2 AJHE OlcH, JIAM, A,
O 2 BEM S2 Chkst IHE S ol&Esh HOoIMIE JHE S ACH. oMo 2l st
AlE2 20 2tS6IH, S SHUCE &2ES JIND JACH. DU o =

Fo elOIMdES0l sLst SIS LIEHLH= 32 OtLICH. dIoIMOol olgh 2XBE2
SO 40 2ol 2H S L=0. 0lds QASEME diolHe SF (Ot
Aol 20l), d0oIN mtEe SY(HA=SIet Ursdnh), Ao stAol E4, X
AFREAL(Z=THs, B3, ZAFAIZE) S0 AT 0l 24F 20N E23= X
A0 cHst St LS 2Ot JA2M, oIMel AL BrAH(reflection), &
4=(absorption), &tgt(scattering), Sut(transmission)F 0l ZREH J&s 0O
ZCHY. 0 B Eas ZXBSH =QRE Asts gUsts Ho2M XA =25
Dt(thermal effect)E L2Il= AW &30l UM, Sol =2 EY0WM= S
ool AE 2AZEE WEels AH S (photoablation effect)E L22ICH
= S=2%= PHHE dOIMe HUXIDE MAECE MEie N2 M A&
= O0PIE = ULH dioIH=s HstH0 422 Qo RHEotA AtEotH = H
ZEO R0HE YES 0I& & UCH.

1964E Goldmans=O0l rubydlOIME XIOHE X2 MG OlE8t 0=, CO. clOlA,
argon ellOIX, Neodymium:Yttrium Aluminum Garnet laser (Nd:YAG &ilOIX)Jt X2t
Aol HMXI0 ==2 0= JU=0l, =2 Erbium:Yttrium Aluminum Garnet
laser (Er:YAG 2lOIM )2  Erbium, Chromium:Yttrium, Scandium, Gallium,
Garnet(Er,Cr:YSGG &iI0IXM)JF JHE T O HSHRIIOF S It UL

0l= CO; dIOId= T&EO0l 10600nmel Hel&d FHAol A4S IJtXle dIOIMZA =
0 S0t 20 HEXA =0 Meottte 3&0l JUCH. GHXICH €O, dIOIMHE=

DES dIoIMe HAZ Qo M= d0IMIt JtRl= XA A=, E5&ss2

SE JltoldleE AR,

2 dg¥oz EAMEHE €0, diOIMd= continuous wave(H=1IH)&E  OkLlct
Pulsed wave(IISEINZ £30| Jisotd 0 IIsEUe IHEZEY 045 &&
S22 MES XA JtsotHB/LH 0I5 Soil 222 EI L= ZMS2 MEt
Ol HLAUAML AEZAUE CO, OO ZAK=S, ST 2352 SHE JIUHE
= A EIUCH

ool 2 o3 MEZ C0. dioIMel 0l 2 0186t X2g XM XIs
SIE 2 = U=KX LOot2 Xt StCt.
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1. 85 s & &8

1. 320«
Ao HANMSIEOZ X2ELZ MHE D, =2 6OHE WU Hds SMF =
E0IU X=X2E A @2 dAdZdet g 208 ez offt. 24
LAgAe AE2 23MO0IA 3BMIMA ALH, B AE=2 24 4MIALH
= 8 2= M 1AAXEH M 20AXIAI 4042 XI0t2 & FotALE. & &
Aol HAAUE 422422 2ot RARZ ofLtel A M JHS 2E8=2=S
SAEGIRCH, A2 UAl HEM & =St XI&4HAH=0 dold I2E S
MO AIHSIR2O, & B 22 =S XNAMA=CS AHGHACH. M Bl =
2 diold XIS8H, SN 22 =3It ANLELUS AHGHACH. A 22 d
OIMBHS AlHGIUCH, AT 2= HIYAEDR HOZ XEHE ot XAl
otACH. (Table 1.)
Table 1. Control group and experimental groups

Control Brushing only (modified Stillman methods)

Group 1 Ultrasonic scaling and CO; laser treatment

Group 2 Ultrasonci scaling only

Group 3 COgy laser treatment only
2. 83 W=

(

1) =8I XI&MA

=2l XISEHMAHE Cav

X
maximum 2&f

itron JET Plus®(Dentsply, USA)Z 012501 blue zonel

Ei2 ot HZotHCHFigure 1.).



Figure 1. Cavitron JET Plus®
(Dentsply, USA)

(2) CO. AOINHS =E

30l M= Spectra DENTA™ (Lutronic™, Koera) CO. #I0OIMZ O0I26tACH. =Y
0.5 mm2| needle tip2 OIR5I0] 2 LHOI &U5HH XA ZAGIAUCO 01T
=2 MIT assayZ 0l M2k 30 Hz, 150 psecZ T AIGHRICH. = Al= 2+ X0}
o x 5 A 24, AAOZ LSO 22 15EM = 0EZS

0] BEAIS =32 0.23 watt, 0.15 mJOICHFigure 2.).

e
1o
9|_'

S
Figure 2. Spectra DENTA™

(Lutronic®, Koera)



3. gy

(1) Al XI2ER2HIE Y

of a0 A8 MY XN2Ed72AHE=  Hanks'  Balanced  Salt
Solution(HBSS, GIBCO BRL, USA), Antibiotic-Antimycotic(AA, GIBCO BRL. USA)S
Sget N0 2% =2H0IE 2ctAE RIXIAHA ZTHQ OlsS LXotd 10%
Fetal Bovine Serum(FBS, GIBCO BRL, USA)2t Dulbeco's Modified Eagles
Medium(OMEM, GIBCO BRL, USA)1t 1% Antibiotic-Antimycotic (AA, GIBCO BRL.
USA)2 E&6&t 8H2 0I80t0 37C, 5% C0,, 100% S5 Z240A HHLGHALE.
BHXl= 220 StEA WXISHA D At XISEKRISHEIL SAS0l et HICHoH
2ot 4MICHSl MIEE Ol EotULt.

(2) HIXZ =gtd EHO}

96-wel 12 BHYEAIN 2= MZOAM BHYHS Mot H0IME ZAHOHULH.
ZAAIS] S0l e &= 30 Hz/120 uSec?t 150 uSecl & 22+ 30x 60X 120=%
2402t T AOIAS O, 522t 37T, 5% CO., 100%=% ZH0IA BHLGHRUCE.

MTT assayE <Iot0d 2-(4,5-dimethythiozole-2-yl)-2,5-dipheny| tetrazolium
bromide(MTT SH) Ko 1/10HEE 2+ wel 12 MIZO &EDIGtRA D, 37T, 5%
C0., 100%== Z2H0IA 3 LHAI 4AI2ESCH HXIGHALH. BHSHES MAHS = SHE
formazan Z2&ES ol AIZIJ] ?I6tH,10% S

PEM)S 200 M4 EHIIGIH HIYBAIZ & =E = ELISA reader (Multiskan“EX,
Finland)2 IHE 540 nmOilM SZEE =FoIRUCEH. 0 A2 33 = AIHGHA

Ct.

DSE &S28t solubilizing solution(MTT

0] AFRE 2ot AIEAl, ASE= 15, 23, 45, 850 XY €& 20/, &
MARRRE XSKE, 222X+ 2 N2ZP&=A(gingival crevicular
luid level, GCF level )2 SEOIULCH. XFY & 20|, YdaRRLZ= XS

&, X ol JtHXIE= Dot
SEES 0I25t0f SFGIACH XY SHAE IS =9 =328 AYT



(Figure 3.).

Figure 3. Force controlled probe

(Sulcus bleeding index, SBI)
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XIS JI=otACH(Figure 4). JISE

2t CH(Table 2.).

Figure 4. Periotron® 8000
(Oraflow®™, Inc. USA)

Table 2. The grade of inflammation according to range of value

0~20 The tissue is healthy and shows little or no inflammation
20~60 Mild inflammation but not periodontitis

60~150 Moderately severe condition

>150 Very severe inflammation

|SoIQCH. MTT assayOl

= RoALE

i
10
0e
0z
paal
4>
o
ﬁ
ro
e o
4J
Je
10
=S
£l
Il

o
TT

95%2 & Student T-TestS AlHotALH AE=22+2| Hlul= ANOVAS OlZ0HULt.



AT OIS DA TS Y 5= MIT assayS O0IE06tH MEEE
= ZJlotth. At XI2d72AH20 ot dioIME ZAtet & 25= X
0l HIWAl SHSECZ FOIGHH SOttt 20, 30 Hz, 150 usecL 2 60=72F
ZAEE ZOIA JFE 3 SOtotACHFigure 5., Table 3.).
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1.200 N \v
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1.000

0.900

U-EUU T T T T T T T T 1

Control 30 s a0s 120s 240s 30s a0s 120s 2405%
I | I |

30Hz / 120uSec 30Hz / 150uSec

Figure 5. The effects of low—power COz laser on proliferation of

human gingival fibroblast cells

Table 3. The effects of low—power on proliferation of human gingival

fibroblast cells

30Hz/120usec 30Hz/150usec
30 s 60 s 120 s 240 s 30 s 60 s 120 s 240 s
Mean 1.106 1.192" 1.224" 1.253" 1.232" 1.313" 1.402" 1.215° 1.174
S.D. 0.007 0.002 0.006 0.002 0.002 0.003 0.006 0.006 0.002

Control

T: statistically significant from control group at P<0.05.
S.D: standard deviation



2. XIF=d 322019 Hs
X=4 EFA0/Q Hale A Agx 2% A8)|4se SHES=Z XH0|
b SLACHP>0.05) (Table 4.).
Table 4. Changes in probing pocket depth after treatment
Control Group 1 Group 2 Group 3
Baseline 2.99+0.642 2.93£0.705 2.94£0.688 2.94£0.583
1 weeks 2.92%£0.584 2.85%x0.654 2.86%x0.676 2.86%x0.594
2 weeks 2.91x0.584 2.85+0.798 2.86£0.702 2.86£0.632
4 weeks 2.91£0.590 2.85£0.654 2.86%£0.633 2.86%0.601
8 weeks 2.92%0.602 2.85%0.654 2.86£0.688 2.86£0.579
3. YNREAZO #F
UMERLTE AN AFEZH SHESZ KOs XH0IJF SALCHTable 5.).

Table 5. Changes in clinical attached level after treatment

Control Group 1 Group 2 Group 3
Baseline 4.163+1.129 4.143+1.037 4.253+1.103 4.160+1.137
1 weeks 4.163+0.987 4.143£1.002 4.253+1.034 4.160%+1.001
2 weeks 4.163+0.987 4.143£1.002 4.253+1.034 4.160%+1.001
4 weeks 4.163+0.987 4.143+1.002 4.253+1.034 4.160%+1.001
8 weeks 4,163+0.987 4.143+1.002 4.253+1.034 4.160£1.001
4. XI2XI42 3}
XSk gzt Xz 25 Ags SHEECSzZ |28 HEIF JA/ULCH. =
S 1E=Mlls 2= 20N 2AE BYOLE, =20 XA MHEE AIS#SISE 2201



M CE 20 Hlol =2 =XE 2”20, Ol SHE2Z KR2otACHP<0.05)
HEZu A8 12, 3220l SHECZ KRootkle HULHP>0.05). =5 25
WMAHE 2= ZUHA 2400 LIEtGCL HEZE0 AEZ0AM SMatA20H, O
T2 AEZ2H0 Rol8t X010 HEEJACHP<0.05). AEZ2H0=E SHECZ
225t X0l= Z20IKl AJUACHP>0.05). == 4=Mol= LE Z0HAH Sotote &
oS EUCH, 8FMUlL <2t Sliotes 4oz AFHLIAULH. A2 AMOIM=E
SHECZ Rolgt Xt0IJt LA X tCH(P>0.05) (Table 6.)
Table 6. Changes in Gingival index after treatment
Control Group 1 Group 2 Group 3

Baseline  2.25+0.5155 2.28+0.508 2.194+0.418  2.32+0.498

1 weeks  1.04+0.219" 1.0940.226" 1.2240.225" 1.01£0.217'

2 weeks  0.78+0.143" 0.45+0.089% 0.46+0.093% 0.49+0.093"

4 weeks  1.58%0.302" 1.26+0.299% 1.354+2.994% 1.40+2.892"

8 weeks  1.72£0.313" 1.51+0.322% 1.5740.321% 1.59+0.311"
T: statistically significant from baseline at P<0.05
F: statistically significant from control group at P<0.05
x. statistically singificant from other group at P<0.05
5. Xl TE8X 2 B3
Ne2gR2X+AA =Nille AEZ) HEZ 2F A A2 LEHHD. ==
1=2Mols dMESZ 240 LIEtL=0 HEAZ2E0 Ad820M O 22 24
Jb LHEHHTH, =0l dIoOIMXIZ e Aldet 32 0A HE ¥E +=XE 20IL 0=
SHECZ R2AGHK= AULCHP>0.05). == 2=M FAl dMBe=Z 2Adh=0l,
TSI XAMAL 2oIM X2E SAIO Aldet 120M JtE 22 ==XIJt LIt
LI Ol= THEZ Ol Hioh SHESZ |28 4=XI0ICHP<0.05). otXI2H 22 A
= s SHELZ Kot = RUALCHP>0.05). == 4=MFH CtAl Sotot=s
Las 2FY = UACH, HEZOUHA JtE SMotAH SItot, 0l == 8FM
Ol HSECH AEZ0AdsE doIM XI=8H Ald}E Z0M CHE =20l Hioh =
2 SIE E2ICHTable 7.)
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Table 7. Changes in sulcus bleeding index after treatment

Control Group 1 Group 2 Group 3
Baseline 3.28%0.656 3.31+£0.660 3.17+0.622 3.25%0.650

1 weeks 1.84+0.367" 1.5240.303% 1.62+1.24™ 1.5040.301™
2 weeks  0.60£0.122" 0.44+0.897™ 0.48+0.098™ 0.51£0.102"
4 weeks  0.94+0.185 0.69+0.132™ 0.7240.151" 0.75+0.159"

8 weeks 1.1840.236" 0.85+0.167" 0.89+0.182" 0.9140.205"

T: statistically significant from baseline at P<0.05.
1: statistically significant from control group at P<0.05.

5. NSgALEHe| Bt

XSG PAZHO BIGt= Periotron®™ 8000(0raflow™, Inc. USA)S OIE5t01 =&
OIALCH. == 1=Mol EXME2=Z 2AGt0 =0l dlold XZ2t HEs Z0AM 2
2420 UL == 2FMoles NSERALASAH0l A0 ZIH =83W IS MH=
ot dOId XIS SAI0 Alde 20N JHE 20 EZ0 Hlol SHAES=Z
Sol8h =XIRUCHP<0.05). DAL lOIMXIZ2t Algst 2= SHELZ 726t
Xz OILIRUCHP>0.05). Ol gtS2 2F Z30| /S S A0S, == 4=
Mt 8==M= 2==MO0l dloh SJtots &= LIEHWHH, Sol WEZ20AM 20l S
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Table 8. Changes in gingival crevicular fluid level after treatment

Control Group 1 Group 2 Group 3

Baseline ~ 108.7#21.01 112.1+22.05 106.8+21.2 104.9420.88
1 weeks  68.7£13.32" 57.2+11.24% 59.4+11.79"% 55.3£11.06"
2 weeks 19.94£3.99"  15.4%£3.47"  15.9+3.56" 16.8+£3.86'
4 weeks 28.8%5.74'F  22.0+47.0%  23.8+4.88"  24.4%4 69"
8 weeks 43.8+7.76"  28.9455.9"  29.7+5.88"  30.8+6.65"

T: statistically significant from baseline at P<0.05.
I : statistically significant from control group at P<0.05.
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HOINA XIOtAAIS] & QoI F9| otz SAIELD JUs XFEHE2 XIHAZ
OILt XIAe =A S 22 24X oIt MAZES0ILE MM oS a2
HAHE QI 2ol 2L XFXs2 =H2 Z2 JAQS MoK 8o
s SAADILD, THE 2HE ol=otl, 22 M= odot=0 UL Ol
£ Floid XA MEQ H7O0MMIEI X220 £, SAoHH, wWIAES 4at

otO1 ZZITHA40! OIR0{ M OF StCH

XEEZO THAHES ATt XIBSAICZ X2H0 (8 XISHEXR B2 =
5| QoA E FEAIIERO X HH, EMHE X2H ezl HEW 2
HAOILE Tetracycline HCl, enamel derivated protein SO0l 28 XI2™ HXI
XFE =0l s KOPEZQ MM Deln HEE 89O 84S0 ULEOZ ()
I MO 801 RYLACH. " 0= XM, N2 XEH, D2l =422 J
NHote SO JIE BEHHOR A#TsE =20 NANHEY K28 SIS0
IR BEXOZ Al#E D QUCH*) 024U Rabbani S22 0l2ist A2 XIEY
o XAZ2 2HF| MHGIIR AN AEE BAZ20| HESE 22 M=29 4
M RSO LS OFIIBICHD GHYUCH. 1213 Morlock™ S &zl olgte X
2HOZEEH FMOXENQ A2 HMHGHI| 18t H SDUH0|D SIEQl =40
QIAECD AL

OISl Mol CHet A=2HEE HIEauet S22 LhA=0l, He-Ne dlOIX

LI diode cllOIN2l 2210 &= HIZ2ad=s 281, 258 & MdUHS &2

RLE LIEHLIDY, CO, 201X 2+ Nd:YAG &IOIX, Er:YAG 2l0IMel X222 25
DHOICEH®™, 2t YoIMe S&S 29 00, dloIMs ERAXNOR 20 s &40t
X AMASl HEte X 2E=Ch. 0l 29 B0 ¥2 HXE) S0t &
SiCt= 22 Q0IBtCh. S8 €0, A0IKE AOLEOILE HEBEN HHNME S0t
AESl 2L, Ol= hydroxyapatitedt 9.6m2 IHEOIA =IO E%=IF LOLID|
CH=20ICH. %" 00l B Nd:YAG laser= o158 C= MsS3 MZ(1,064 nno It
)0l Jbs6td, 220 & E29X 20t ZREEN0| ASEHH, 2s ZR2D
o NEsS KD AN X=X20 =2 0180 CH Est 22 XEI200
ZHEh A IF 20l OIRUXILD UE Er:YAG 20IME Nd:YAGS XI=XIE&&1 20l

Pl
X
N0
ﬁ
a
=
A=
10
S|
or
0x
o
HT
2
4
39
]

_13_



A
_I_

| Kl A 2%

I
&

|.

A
(=]

I.
tS

o
n

= LU
=
=2

=]
=

Xl
Xl

ALOH
°f MA &
XIAHA,

=

=

g

Nd:YAG 2Ol X<
Nzt

[—

=3) o

o

2002 Sjostrom
interleukin-1p

L0 Er:YAG cllOI X

5
i JIE2

XMERS JIE 602

0

e 120

=236

ANSAHMA=ES Al

2O LHH
H Er:YAG clOIME St X

1996 Watanabe

0l

==

0

g0l gl

0

=
[=)

tHO4

9]

s

o
i

ol

i
=
!
ol
kil

(3]
=

H Er:YAG dil

0

()
i)

A2
A
T

2
=]

0

=0l A Er:YAGS
CH O

S}E
= M

ol JI

A
=

Kl H

—/

M
e AAMAHEY =29

=37

(=)

£ HlwotAt

OlX

0

2001 Schwarz
(=]
Ck.

83

Ie]

o
i

@]
AN

==
=

o ===JI70l CHE

I U

=0

|
=3%)o

(=)

X

X o
=

= X
Schwarz

=

X
ol

A0 CHo

| 252t2

2003

[—

=3
-

o

Rr

o,

O, 2003 0|OFKII®¥ s x|

—
=P

=0l

JI

o)

-1 Z1 C0, dIoIAM

H Nd:YAG dilOlX

Ol BIg
o XA o

i

3

=23
Sl

S
ay

g

=8 SAOlA Nd:YAG cil Ol M 2t

CO. IOl

0
[ul

3

U
A

AHOIIF =

ol gt

o
TT

P

ni

i

3

g o/=¢

L2tk €O cllolM

=
=

Ot=1k CO. dIoIMel EEA

EN

e x205}

=40

o

et 20044 Ol

i

ol

=
4

o

P

Ol AFA O
(=}

0l
=

I
o
%0

-

aJ

i
<

o)
&l
ol
K

B
&
7

o
It

At

2590

t=1F CO.

un

n

by

| 2
i I

o

ot

=80 == 1,3, 6JHE

o)

Kr

ol

g§EAl =

6 W2

=
-

EUACH. A =
X0t

LS

Ol Xl

SHHEC=2

tR=dl,

heim

9

SA

3

X

IS)

==
e

C)Ol
TT —
X

o

t
_14_

Olso
0l
L= Er:YAG dIOlX

=

=

=

=

UM
CO, laserE i
GO, &0l M

—

=S =4
oSS
—

EPSES

EM=Z A
=2 Nd:YAG 2Ol X

JIES] A0IA CO; 2ol

I

orgd 101 A



TIOb BERUCH.0l= dlolNe S0l Jletsttt ) M5 =0, Nd:YAG L= Er:YAG
clOIMIF cold clOIMEM HlWH MEH0l S0lot)l =20 M= 20IMUA
A

22 = Ucs gl ARSI sisE 22 = AW W22 420
CO. laser= JEHS A0z =2 2HEMO OISO 210 X=X=E Pet
SIE I HARD. =2 H4HHCZ SAE C0, d0IM=E &80t BAZS
TS XEYC2EZM MEH0| Jtsotd HOo ME=0A 25 = Use 22 &
A== 21, O gtssS 25 = U D=0, 280 0IE6tRE ol
O watt= 0.232tEZ Nd:YAGRt |AtStHU E2 O &2 =2 ZAMAL. 012
elol CO. dIOIMUIAME XIFXE S8 22 = UAUE A2 M=
Ol AA0A CO. laserS X201 HEZot)| ?loil B ASEoUE NMEZEEE A
&t Ol=

AOIA dIOIMZEALS 522 HHZOIR SO 0= MTT assayS Al&otd=0l,
20054 ’é*gm) of HALUA clold A= S5EMU 2= =Z0A =Slot
SA=EOD 208 HHoll D=6t AlotACH Ol A &

Mol =St XIAMH=LC S22 HIwE ot A+ ot ALt Z1 =81 X
AMAH=1 Co, cllOIME E8806t0 XIZote 20l HE g2t EU2LE 0l UE
Az SHHCZ Roet X0JE e A2 OtLIJALH 0 Soil X280M=
Co. dIOINME Olge &= Xk st AL & = UL Sol =SLIIAH
Hs Al L= A5 SHZS 40t 2A0H 012 HWHE = Us IEZ

A MAIE = ACtD & = AL
ot H10lA X2

got=al, 0l ==Xl
A
T

A2gel Nses J=de2 XHXZEOIL. A0l et sJ1 S0 XIef2tel
AN & 8IS Zgote XHEE Ws2 Iy Jlzde AEE s €2 2
& YA Cet EX)|F2E HEotH ot AO0ICH OIEH W=ss Sofl &
AJE XHHEE YEE 55 = AdEH0 ASHSE KL He XHEE=2
J XAMete2 ot Xig=A01 ZJIE stCh. ddU XIH=Eets SgHel X
S=A2Z (0|Eot= Hols 22 stHEO UAS = A=0 Sol XI2Hot XA0|



Lh AIZYS Sest A20= 1 2502 sHHIF O 2 4 ol 0 1 8
Mozt X205te XAMNHI 2Itssil, HIINC2 =2 M ISZBMEE =2
20| AAGE AMS FHoHH, SHREXX XXOCROl X=X MUBES oflers
A g2 & UCH= HOICH 0l ARNAME FSEOE ABGIRE XA =
S 2ENAE AMRLIE ZAGHE LAS BOIL =5 8EMUs ALRE =)t
St ookArS 0|1 QUCH Ol0 HISH =S XIAMAH E= oM 22 2e A
SZRMME O NESWIH M QII2F ASED s A4S =2 2 UL
OIF 28Z #0IMS XISest NS0 et Fats dpst 280l U=
O, 19925 S CobbS™, 1997 NeillS™, 1996 Ben™ S2| HTR0A 201K
AP ZALS HHS (DU X206 NBES HIYALO X206 MBS
O2 HIRE S0t UCKD BDEACH 0l AR0A AIOIKEH ZAFE 20IA 2
X220 HOIMe P=2st SWURANET 0128 A2 SUE Is2 0lFS A
M EALZO X2 H2ES st 28 (I =5

O MWLM Co. dlol
e

_16_



[=
=

X

e

MIA

M
~

= XA COo; diolM Xzt =St Xl

-
ot RACE.

g0l Ol

ol
3

)
&l

-

Al

]
00

I

=
Bl

<
KA

i
]
lof

Rr

-

<0

ol

ol

NESl MZEds ZAF 21 30 Hz,

|.

MTT assayE 0| &st

1.

& I SItotALt.

FZOlA Dt

S

150 usec@ 2 B60=x2F T At

= 25 basel inell

160

A
=

CHZS =2 1t

0F
60
<
Ju
<+

il
il

0l

Rr

-
1o

i 2520l

=0l Bl

4T

A
e

s X

o

= 25 baseline0ll Hl

10

A
=

CHZAE =2t

ok
0
<A

Ju
ol
il

ol
=
o

K
<0
3l

0l
=

Rr

ol
<0
o0
0
0
ol

KIO

o5t o

45=2t 8F=Molls

<]

g

J

ol MElZ UES2H,

T

|

oIt A0 COz cllOIM ZAREE Al

ol O

ol Bl
CO. IOl

Il
E)
o]
i
K

o)

Ok

Il
R

fllJ

O

=49

=0 XM

>

clet Al= =L

_17_



Reference

1. Cho HS, Kim HS, Lim KJ et al. A clinical study of the effect of ND:YAG
laser irradiation on inflamed gingiva The journal of korean academy of
per iodontology 1996;26:531-541

2. Loe H, Silness J. Periodontal disease in pregnancy. |. Prevalence and
severity. Acta Odont. Scand. 1963;21:533-551

3. Mihlemann HR, Son S. Gingival sulcus bleeding — a leading symptom in
initial gingivitis. Helv. Odontol Acta 1971:107

4. Saxer UP, Muhlemann HR. Motivation and aufklarung. Schweiz Mschr .
Zahnheik. 1975;85:905

5. Lindhe J, Karring T, Lang NP. Clinical periodontology and implant
dentistry. 4ed. Blackwel| Munksgaard, 2003.

6. Newman MG, Takei H, Klokkevold PR, Carranza's clinical periodontology.
10th ed. Sauders. 2006

7. Maiman TH, Stimulated optical radiation in ruby. Nature.

1960; 187:493-494

8. Hibst R, Keller U. Experimental studies of the application of the Er:YAG
laser on dental hard substances: |. Measurement of the ablation rate.
Lasers Surg Med 1989;9:338-344

9. Walsh JT Jr. Flotte TJ, Deutsch TF. Er:YAG laser ablation of the tissue:
Effect of pulse duration and tissue type on thermal damage. Lasers Surg
Med. 1989;9:314-326

10. Dederich DN, Laser/tissue interaction: what happens to laser |ight when

it strikes tissue. JADA 1993;124:57-61

11. Pick RM, Using lasers in clinical dental practice. JADA 1993;124:37-47

12. Wigdor H, Abt E. Ashrafi S. et al The effect of lasers on dental hard

tissue. JADA 1993;124:65-70

13. Moritz A. Oral Laser Application. Quintessenz Verlags-GmbH, 2006

14. Kim DY, Han SB, Ko JS et al. Structural change of root surface following

_18_



20.

22.

23.

co2 laser treatmnent. The journal of korean academy of periodontology
1997, 27:469-478

. Caton JG. Greenstein G. Factors related to periodontal regeneration'

Periodontology 2000, 1993;1:9-15,
Polson AM. Caton J. Factors influencing periodontal repair and
regeneration. J Periodontol. 1982;53:617-625

. Lafferty TA. Gher ME. Gray JL. Comparative SEM study on the effect of

acid etching with tetracycline HCL or citric acid on instrumented
periodontal ly involved human root surfaces.
J Periodontol. 1993;64:689-693.

. Hanes PJ, 0'Brien NJ, GarnicK JJ. A morphological comparison of

radicular dentin following root planing and treatment with citric acid
or tetracycline HCL. J Clin Periodontol. 1991;18:660-668

. Aimetti M, Romano F, Pigella E, Piemontese M. Clinical evaluation of the

effectiveness of enamel matrix proteins and autologous bone graft in the

treatment of mandibular Class || furcation defects: a series of 11
patients. Int J Periodontics Restorative Dent. 2007,;27:441-447.
Lossdorfer S, Sun M, Gotz W, et al. Enamel matrix derivative promotes
human periodontal Iigament cell differentiation and osteoprotegerin
production in vitro. J Dent Res. 2007;86:980-985.

. Rodrigues TL, Marchesan JT, Coletta RD et al. Effects of enamel matrix

derivative and transforming growth factor-betal on human periodontal

| igament fibroblasts. J Clin Periodontol. 2007;34:514-522.

Sculean A, Pietruska M, Arweiler NB et al. Four—year results of a
prospective-controlled clinical study evaluating healing of intra-bony
defects following treatment with an enamel matrix protein derivative
alone or combined with a bioactive glass. J Clin Periodontol.
2007;34:507-513.

Sculean A, Schwarz F, Becker J, et al. The application of an enamel

matrix protein derivative (Emdogain) in regenerative periodontal

_19_



24.

25.
26.

27.

28.

29.

30.

32.

33.

34.

therapy: a review. Med Princ Pract. 2007;16:167-80.

Theilade E, Wright WH, Jensen SB. et al. Experimental gingiivits in man.
A longitudinal clinical and bacteriological investigation. J Periodont
Res 1966;1:1-13.

Loe H. Experimental gingivitis in man. J Periodontol. 1965;36:177-187.
Schageter L. Rateitschak-Pluss EM, Schwarz JP. Root surface smoothness
or roughness following open debridement an in vivo study. J Clin

Per iodontol 1996;23:460-464.

Corbet EF, Vaughan AJ, Kieser JB. The periodontally involved root
surface. J Clin Periodontol. 1993;20:402-410.

Rabbani GM, Ash MM, Caffesse RG. The periodontally involved root suface.
J Clin Periodontol 1996;23:460-464

Mor lock BJ, Pippin DJ, Cobb CM et al. The effect of Nd:YAG laser
exposure on root surface when used as an adjunct to root planing: in
vitro study. J Periodontol. 1992;63:637-641

Cho JH, Kim BO, Han KY. The effect of ND:YAG laser irradiation on
exposure of the dentinal tubules on root surface in extracted human
teeth: a scanning electron microscopic study. The journal of korean
academy of periodontology. 1997;27:469-478

. Hibst R, Keller U. Experimental studies of the application of the Er:YAG

laser on dental hard substances: |l. Light microscopic and SEM
investigations. Lasers Surg Med 1989,9:338-344.

Cobb CM, MaCawley TK, Killoy WJ A preliminary study on the effects of
the Nd:YAG laser on root surfaces and subgingival microflora in vivo. J
Periodontol 1992;63:701-707

Neil ME, Mellonig JT. Clinical efficacy of the Nd:YAG laser for
combination periodontitis therapy. Pract Periodont Aesthet Dent
1997;9(6 Suppl.):1-5

Ben HY, Blum R, Severin C et al. The effects of a pulsed Nd:YAG laser on
subgingival bacterial flora and on cementum: an in vivo study. J Clin
Laser Med Surg. 1996;14:137-143.

_20_



35.

36.

3r7.

38.

39.

40.

Sjostrom L, Friskopp L. Laser treatment as an adjunct to debridement of
per iodontal pockets. Swed Dent J 2002;26:297-302

Watanabe H. Ishikawa |, Suzuki M et al. Clinical assessments of the
erbium:YAG laser for soft tissue surgery and scaling. J Clin Laser MEd
Surg. 1996.67-75

Schwarz F, Sculean A Georg T et al. Periodontal treatment with an Er:YAG
laser compared to scaling and root planing. A controlled clinical study.
J Periodontal 2001;72:361-367

Schwarz F, Sculean A, Berakdar M et al. Periodontal treatment with an
Er:YAG laser or scaling and root planing. A 2-year follow-up split-mouth
study. J Periodontal 2003;74:590-596

Miyazaki A, Yamaguchi T, Nishikata J et al. Effects of Nd:YAG and coo
laser treatment and ultrasonic scaling on periodontal pocket of chronic
periodontitis patients. J Periondotol. 2003;74:175-180

Lee SH, Jin MS, Im SU et al. Clinical effect of combined treatment by
subgingival curettage and co» laser application. The journal of korean
academy of periodontology. 2004;34:243-253

. Jang IK, Kim TG, Jung UN et al. The effect of single low—power co laser

irradiation on human POL fibroblast proliferation & Differentiation.

The journal of korean academy of periodontology. 2005;35:1003-1017.

_21_



EENEEEL

=L Xl el skt st H 20067184 o 5 A A
d 98285 88 5 SHE R K R Y2 : Song Hyun-Jong
T A |E=ZAA 23 AIOHE 479-50

st2 : 128 SX0A M2 0[&tatEtA oIk X2 StAtolA 2l

=M=
A= : Effects of resolution of inflammation for
low-power CO2 laser treatment on gingivitis patients
20101 M&Est /2 HAZ20 ot Crsdt &2 =2AH0tel =&HE It
NEE2 0I8E = ULE &totd s &Lt
- o =
1. M&EE22 B 2 Y E Zast AZSaeUe SHE st
HEZ22 =M, LN HE, 885 S2 Je
2. #lo =82 ol 2Rst 82 HWHME BHE - ZAM HEZ2
osah. O, MR=22 EsHde 3XE.
3. HiE - dESE ME22 el 582 /s =M, A&, 838 S2
=X &.
4. H&EZ20 Ot 012J(2t2 822 6t1, JI2tE = 3ME ol
B2 QAL HAIDE 8l2 dR20= HE=S2 01E7(2t2 HS HEE
5. ol MEZ22 MEHS ERI0A Lot HL = 8= oSS
ofE ZE=2R0= 19HE OIWtol el OlE S2&.
6. 2 WeE MNE=2 0858 0= olY ME=S=Z 2ot 2Mol=
Etolol 2ofst el ool ot LMol 8 MUus XX LS
7. A0S DI MNES2SO MZ2 L oy & ABsAUS

olZet M=l 85 - 252 o=

S0 : SA( 0 ) U )
2008 2@

HEX: & B B (MY =

rr
e




	I. 서론
	II. 연구재료 및 방법
	III. 연구결과
	IV. 고찰
	V. 결론
	참고문헌

