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ABSTRACT

Purpose: In this study, we compared low-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 GCF.

Material and methods: 20 patients who had gingivitis were selected. all of patients has no systemic problems. Randomly
selected, one quadrant received ultrasonic scaling only, another quadrant received ultrasonic scaling and CO, laser irradiation,
the other quadrant received CO, laser irradiation only. Clinical parameters measured at baseline, 1 weeks, 2weeks, 4weeks
and 8weeks

Result: Pocket probing depth and clinical attachment level were not changed during study period. Gingival index of all group
were improved after treatment. At 1 weeks after treatment, Gingival index of ultrasonic scaling group was only significantly
different compared to control group. At 2 weeks after treatment, gingival index of all experimental group were significantly
different compared to control group. At 4 and 8 weeks after treatment, gingival index of all group were increased, 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. Gingival crevicular fluid were
measured with Periotron® 8000(0raﬂ0w®, Inc. USA). At baseline, all group were showed moderately severe condition. At 1
week after treatment, laser treatment only group was reduced quantity of gingival crevicular fluid mostly, and all group were
reduced quantity of gingival crevicular fluid. 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.
Conclusion: This study showed that the effects of CO, laser treatment were similar to conventional ultrasonic scaling and '
this result remained longer than plaque control only. These results suggest possibility of CO, laser treatment for altered
periodontal therapy. (J Korean Acad Periodontol 2008;38:657-668)

KEY WORDS: low-power CO; laser treatment; gingivitis; gingival crevicular fluid; sulcus bleeding index; gingival index.

M= Al gt °l°ﬂ EH?‘{:ZF o}z 1o 2fsf Zjot )
A249] BhlE SO SR YAk 28] A exxe)
gue ageme E Aok} mezAel spisy @4 WPl w_ﬂ w3t apdo] BhysA iy,
ol 5ol Sfle} Awidell AR Aol AREAeR Aoz dge] W= A &8, A28 Mz
3}, i]%#%%q e ca Jol vehk=, olzieh 4

2R1s ksl HRHoR  X]2Xj4
Correspondence: Dr, Hyun—Seon Jang oﬂ —}OL‘ }o:] © l' ]~: olﬂ ]“ ]-’_
Department of Periodontology, School of Dentistry, Chosun (Gingival Index, LOe & Silness, 1963)2)’ AL E=38R)
University, 421 Seosuk—dong, Dong-gu, Gwangju, 501-759, Korea . . . . 3)
E-mail: periojang@Chosun, ac kr, Tel: 82-62-220-3857, j‘(sulcus Bleeding index, Mithlemann & Son» 1971) s
Fax: 82-62-224-4664 4 7k FE8A|9x(Papillary Bleeding index, Saxer &

Received: Oct, 31, 2008; Accepted: Nov, 21, 2008

657



op>
o
o
0
Jo
oA
rx

Mithlemann, 1975)" 0] AQt=|9ict,

H5oll s 72} o] Pofubd 2Fgo] FAER=T,
AFgolt A1 E7E BHoR ol AR AEg
o olFEUSE dBT= F8T I P T4 shil
g, ol 222 Uz T3 el ol9 FARE
oJaf Aj2xAe] WAl RSP} ZejElo] Rapidzt
WA 2B ZolAA Elof MR, whehy d%A
A5 AR AFFE A FPOE o|Fojzirt
A 4 et AFeE AASke WeEs Y A
Foakzolut 2AMEREeTt o] o] A4z
2o ARA = IS P20 E2HN AFEE AAS
=4, A2Asot IeifTEET} o] A Az
A HE BEAIAY AATOEN A5dE diadhs @
A, I3 B3R B AT8Ae 2o AFgo| 23
AEE AATeZH A7 Yol S0 s 4= 9)
o,

AFA 7 FFE B ol g AA L
e X520 WS wHshy, XFAE T B}
O G84os fANY & U=E A2l s 1y
3ie Aot T 4 Qled, ofE BEE eAT
oA AFAE WS sk flste At BA71E
oS Aol vkt RO R (FARE AEE &
of AFEAS v zH AFX = SAEo| &3] A
AEjo] 231 gl

oA (Laser)¥ light Amplification by Stimulated
Emission of Radiation®] FEAME] okxl2x) 1960
Maimano] o3 Zz2 A=Yl maser(Microwave
Amplication by Stimulated Emission of Radiation)® A
e o, 71A, HA|, A % WH=A] o] theket miale
ol-g3t dojA7} RLEITY. FojHo] ot A& W
1R8], At Houths S 7 vk 19
L o7 79 golAse] F¥d anE Uil 2
oprt, Flojxo] gt 2AMES-2 F 71| 940f oJ3) 2
A FakE =t oRt QAEENE HlolMe] FR(T)
gof o)), dlolA el G3(dLuie} BEyu), 23
of Fokdl B4, ARG, 28, 2ARD 5]
A, 015 2k F HolHY FRE 24 dat &z}
o YHR TAPE dem, dlolAe =AY ¥R}
(reflection), &<<(absorption), Al2Hscattering), E1}

(transmission) A= 223 F&kS mF? o] 2 T

O

1
T

X

658

CHSHRIZfEIE(X] 200818 387 45

& 20| T3 AVS Bk A0TH 241
#AiKthermal effect)S Y.07)= A} To| 9loy E3F
=& SYolAle QR glo] AY FAMEYE Az A
A K photoablation effect)S YOIt} Edh= F4ek=
sz Foj4e) oux Pt HFo2 HEHE= Ao £
AELZ oPIE 5 Stk dolAe FEAR 402 <l
3 FAHSLA ARSHA EH 2o fofet FakE v
5 ok,

19648 Goldman o] ruby #ojAE Aopazzl A7
o] o]83t o]% CO, #|o]JA, argon #|0]A|, Neodymium:
Yttrium Aluminum Garnet laser(Nd: YAG o|A))7} ]|
HFHY AAe| F2 olg=T v, HZ Erbium:
Yttrium Aluminum Garnet laser(Er: YAG #o|A])<}t
Erbium, Chromium: Yttrium, Scandium, Gallium,
Garnet(Er,Cr: YSGG glolA)7} 7id=]e] 1 A8t
=] 7131 ik

o] F CO; FlojA= o] 10600 nmo) ALl g9
FAE 7 dolAEA SRl F471 ZElo] x| 4
w0 AYsith= A4lo] ot AT CO; FlojAs 1EY
dlolxo] W= Qs A& Fo|A7} 7Hle 2A9 2=,
s A3 5o AAE 7|l of=ich

L AYHoz EAE= €O Flo]AE= continuous
wave(BHINE oF} Pulsed wave(WEFuhE &o]
7Fssh o] wEdTte] s} FuleE 2AF0E A
&9 AP} 7hssloiglnt. olF Bl 229 A B A
A 52 Az HeleATE AREE C0; FHlojA =
W=, 4% 935 3 ARE 719 4 A =]tk

olo] & A= A&EY COp HolAY olegt B %
st X2 Aol G5 A3} anE s A ¥
ohiT 1 AZEY} 7|2 ZITHHAASY] M
oF v|watz} ik,

mE o
1. In vitro study

1) A RI2HRZMIE HHY

COy oA 24 E=t& BAsh] el AR A+
EAZE ol83t3th Aol o8 AHY MFmAlE=
BEMO] 2Iet 2 200M st eH, dA) A B



J Korean Acad Periodontol 2008;38(4)

el olgz WA e WABle] A8t AHH
3ixjo4 Alggoa ol8gke sy on, 3] £9
sjofl Aol olgaigih, AT Aol ALHFEAEE
Hanks Balanced Salt Solution(HBSS, GIBCO BRL,
USA), Antibiotic—Antimycotic(AA, GIBCO BRL, USA)E&
Eaat golo] Bt £ Seols Jelrs ANA 229
o}%-2 HIA|3}al 10% Fetal Bovine Solution(FBS, GIBCO
BRL, USA)%} Dulbeco's Modified Eagles Medium(DMEM,
GIBCO BRL, USA)¥} 1% Antibiotic—Antimycotic(AA,
GIBCO BRL, USA)E Eslst golg o]fslo] 37°C, 5%
C0p, 100% HE= 270)A4 wloFaioict

iRl 2ol A WAL AR ARAFRAIE
7} Sl wet Aldpiekste 3 WAl 4Mtief AEE ©f
ok

2) Mz Xghd Hot

96-well9] WOFAof Bl A|3ojlA wiekelE: A3}
.00, HOIAS 2B AP HolRel BEE: 30
Hz/120 uSec®} 150 uSecOZ Z}Z} 30%, 60%, 120%,
24027 2ARIG.CH, 57t 37°C, 5% COs, 100% w5
Z700A1 wikskAtt.

2—(4,5—dimethythiozole—2-y1)—2,5~diphenyl tetra-—
zolium bromide(MTT) -£4& HiA] 1mlg 100 u1E 4014l
Zt well2] Ao A71519, 37°C, 5% COp, 100% S
X74°“/\‘1 3 YA 4A)7HsE skt vkl AlAHe
3 10% SDSE 83} solubilizing solutionS 300 0]
A7kslo] FAE formazan 23 SSA71LL, WiFHAIE
ZF ZE % 96-wello] 200 1% EE31o] ELISA read-—
er(MultlskanOEX Finland) @ T4 540 nmojl4] SHES

24550t o] AL 33 Wk Aleiitt

2. In vivo study

1) SR
o] A7E AN AT FFAEUAINE

A9l HIQITHCDIRB2007-5), YA EE $8ll 9
A AR e R grga|edoz Atk w3, 2 671

vjoll ofet A Bholt NFHES WA gk AHA
7% 9 2098 O sKad BAE R o
92 2340l SBATKIGOR, BE AR 24 4Nk

X2 SRl RS2 OEIEA 2o[Ke] HESE Salol e
o

45

ABE 93 7 Alte] L aotow Eaksiel B
o)z shtel gaZT A Ao AP Agstgon, A
Bae oAl Al 72 319) 150 Bl A A 2
2gt QAR dold AES A Aske

WA e 240k A E AEIcL A Y

% HolA TS AT, TEE B9 ¥
2k wo 2 A&t S MBI AR Xlot
£ 7t 2 A AT A a7z Skt

=

e

é.&rlo
BLrE

2) Sl=E

(1) =20t X[MKA

283 A4A| A= Cavitron JET Plus®(Dentsply, USA)
£ 0]£3}¢] blue zone?] maximum AR d}oj HL3}%

TKFig, 1).

Figure 1, Cavitron JET Plus®(Dentsply, Philadelphia, USA)
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Spectra Goyang,

Figure 2, Spectra DENTATM
(Lutronic® Goyang, Koera)
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Figure 8, The effects of low—power CO- laser on proliferation of uman gingival fibroblast cells

Table 1. The Effects of Low—power on Proliferation of Human Gingival Fibroblast Cells (n=20)

6 20s  240s  30s 60 50 ¢
Mean 1.106 1.192f 1224} 1.253" 1.232° 1.313 1.402° 1.218 1.174'
S.D. 0.007 0.002 0.006 0.002 0.002 0.003 0.006 0.006 0.002

1 statistically significant from control group at P<0.05.

S.D: standard deviation

Table 2, Changes in Probing Pocket Depth After Treatment (n=20)

" Contol . Growp 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 2.8510.654 2.8610.676 2.8610.594
2 weeks 2.91£0.584 2.8510.798 2.860.702 2.8610.632
4 weeks 2.91+0.590 2.85+0.654 2.8610.633 2.8610.601
8 weeks 2.9210.602 2.85+0.654 2.8610.688 2.86+0.579
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Table 3. Changes in Clinical Attached Level After Treatment (n=20)

Control Group 1 "~ Group 2 Group 3
Baseline 4.163+1.129 4.143+1.037 4.25341.103 4.1601.137
1 weeks 4.163+0.987 4.14341.002 4.253+1.034 4.160+1.001
2 weeks 4.1630.987 4.1431,002 4.2531.034 4.1601.001
4 weeks 4.16310.987 4.143+1.002 4.25311.034 4.16011.001
8 weeks 4.163+0.987 4.14341.002 4.25341.034 4.160£1.001

Table 4, Changes in Gingival Index After Treatment (n=20)

Control Group 1 = Group 2 Group 3
Baseline 2.25£0.5155 2.2840.508 2.19+0.418 2.32+0.498
1 weeks 1.04£0.219" 1.090.226" 1.2240.225™ 1.01£0.217"%
2 weeks 0.7810.143" 0.43£0.089" 0.4610.003" 0.4940.093"
4 weeks 1.5840.302" 1.2640.299™ 1.35+2.994" 1.40£2.892"
8 weeks 1.72£0.313 1.51£0.322" 1.5740.321" 1.59£0.311"

1. statistically significant from baseline at P<0.05.
I statistically significant from control group at P<0.05.
Table 5, Changes in Sulcus Bleeding Index After Treatment (n=20)

Control ' Gmuvrwwﬁrwp 2 Group 3
Baseline 3.2840.656 3.3110.660 3.1740.622 3.2540.650
1 weeks 1.8410.367" 1.52£0.303" 1.6241.24" 1.50£0.301"
2 weeks 0.60+0.122" 0.4410.897" 0.48+0.098" 0.5110.102%
4 weeks 0.9410.185' 0.6910.132" 0.7240.151% 0.75+0.159™
8 weeks 1.18£0.236" 0.85£0.167" 0.89£0.182" 0.9140.205%

1. statistically significant from baseline at P<0.05.

i statistically significant from control group at P<0.05.
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Table 6, Changes in Gingival Crevicular Fluid Level After Treatment (n=20)

112.1£22.05

Baseline 108.7121.01 106.8121.2 104.9120.88
1 weeks 68.7£13.32 57.2111.24 59.4£11.79 55.3£11.06
2 weeks 19.913.99 16.213.47 17.813.56 18.4+3.86
4 weeks 28.8+5.74 23.6447.0 24.144.88 24.414.69
8 weeks 43.817.76 28.9+55.9 29.7£5.88 30.816.65
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