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Clinical evaluation of the light cured
resin-modified glass ionomer cement
as an orthodontic bonding material
—Incidence of bracket failure during
treatment, pain reaction and residual
cements at debonding——

Abstract : A clinical evaluation was carried out to
compare the clinical bond strength of a light cured
resin-modified glass ionomer cement (LC) with a
MMA, 4-META resin (SB). This was used in combi-
nation with two types of bracket materials ; metal
(ME) and ceramic (CE).

Eighteen patients entered the trial and 316 brackets

were placed. The incidence and site of bond failure
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was recorded. The overall failure rate for LC in
combination with both types of bracket was 0.8% and
1.6% for SB. There was statistically significant differ-
ence detected between the failure rates of LC and SB.

In addition, the pain level at bracket debonding was
evaluated by visual analogue scales (VAS). None of
each combination listed below was found to be statisti-
cally significant ; between VAS score of SB and LC,
ME and CE at anterior segment, between anterior
teeth and premolars, maxillary teeth and mandibular
teeth.

Finally, the residual cements on enamel surface

after bracket debonding was also examined visually
with naked eyes and a microscope. The results in-
dicated that the volume of the residual cements by LC
was slightly lesser than those by SB, however, these
differences were not statistically significant.

These findings indicate that the frequency of
bracket failure during active orthodontic treatment
with LC was lesser than those with SB. Resultantly,
LC suggested to be a effective bonding material for
multi-bracket system.

(Orthod Waves 61(5) : 357~366, 2002)
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WEREBRETIITE AT RT 4 > 7SS
FLWT Iy bRV Y g VIEFERTOIVWENS
S[ELEEE, FRELTREIC LD TEEOBED
o T LE-EFEL TS, ZOMEMAIFRS3
I DB SBIRBWTHETH /M, ZOFREIETR
BAThHs SHRIEIMEBEROEEHERLETTDTZ
7y b OBERBMOEZ LT, KREHEEES
THERMMBH DL EHEZTND,

AMEFER bbbV ORTHRPE DB L D,
RMGIC b ESE L AEEB TRHEENRE R
oTHDH, LCEFO XD bREDDRWEER L
Eroht 127PL, ZORELEECWXIETH
RMGIC Z &5 £ FRED AL TRV I HT I 25t %
T EeEEND, e, XIIWWRLILEIWWLC I
SBERELD, 777y PMEARETHEVIEED
A D E D HEINTREOV R VEERITHS Z
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EORBE NIz b MEREEE VAR S OFAD
T, 28D RMGIC T&% % LC ® FO ® ME % CE
XY A EEER XL, 8~13MPa TH Y, 15~16 MPa
DSB 23S 2 bDDBR I+ EEREEET S
ZEDWRENT. IO in vitro 1 X BEERD L K5
TSN F DRI & % in vivo DIER2EbLE T
EET L L, $3LC &£ FODHKIZHEWTIE, ME &
CEOWThizBWwTh, LC DHEERIB FO O
ThE2EBEEZERBZVWHOOLTMICEE->TBEY, i
BRE DIEOMBEMD S b, XKi2SB & LC
DHEBIZBWTIE, WMEERIE bARESVOIN#EE
BETIEME ECE £\ 757y b HEOEWIC
krER RIS,

IORRERIEES LEbE¥2E, CELME®
BiEE2RH % VED 5% LC T, AES OFER %
TRHELTBY, MEOB%EMNCE LD % 0wSBIH
W, KESOMEVEREL>TwR, BEDXS
2, REWEROIBEERE LEBRNZ 777y b0
B 3637 L b mOAHBBR Y B 2 L I3RS 2
EWHTER'Y L AR CHER AN, SRR T I Ty + O
BEEMIC OV T b X VRN BB HFEORN I
N3, 7, R3ICBVWTSBHEARTIEITHO 7S
Ty MNREPREDTHMTHEH L %->THED, HiEIC
ME 2HOBCHREE L o7, ZRIZBEREE T
Ty VEBRBIC TSy VOBIEETFET A LD
BEFITIE, HIEDORES S5 ME O3 2 BE I
WI25&8bbD, 20X REFTONEED T
kB EBbNE 777 v b OBREXIMIBIHED S
P2 eDB—HTHDEEFELTNS, S5 IZEBERED
HIRAES] T DIR B ZEBREASHER P TGRS 8D, 7
7y bOREERBL I EBMMOERELTEZ >N
5. 7220, AW TCRERORERENEL S R
250 EENTEST, A—BHEOKMENCHV
LCEBVWTZNIZES LS DT I 7y MENRA LR
BOERBTETH 3.

Cacciafesta 5%, v S YIEIZ X % in vitro TO#E
EREBRO L DBS B2 2 F R LC L FO 2w
Twb, ZOFRLC & ME %7213 CE L OBE# X
W, v v HRESR R VT 7.3~25.4 MPa kK E+4
KEEERRLLE, SBIFO VY VRESER L A2FH
— @B D DBS I WO ME oi%=ix, FO
TOFHEATH, UGS, TREATE, FS/NEET
FhEN, 11.0, 4.9, 4.9, 10.6%THH, LY 12
B LE—EHMOBRER, 13.4, 18.2, 20.9, 21.1%
WWHIEL TTRTCOBBATENMEEZRL TWS, K
ROT—F %2 INEHKT 2L LCXBI AREAMT
DIRERIZZN 21 0.82, 1.20, 0.59, 0.59% & 72D
SB T3 1.57, 1.08, 2.44, 2.21% &%V, FE/INFH
PR EWTROHE L RMGIC Oi#E»s LY ¥ > &

DD NET-R LT3, B FTEOMESHO
P RIC R & N E U B IRASE OB EE LT

D THRBREE DS, & OFEROFHICIZE % 58808
B EEZ TnD,

2. TARYT 4 v TREOBEDEREIZDOWT

KI\OHIE R, FBIAE L FEATRCK
glan, 77— FRTHREAZFCETALTHSS
VAS 1214282903 5 B ORKNFETH 5. AWET
BT 4R T4 720 H ORI & > TORFEE
RBTHB s, WEE~OEREL Z2ERBEINZ
5 REFBWFEDE D 2L, BiEkER VAS &%
EREALL. ZORETRMAZ DBRED B O IZHERE
DEFEL IV DT IZEE L Was, T4 R T g >
7w Rl E FTAES L Wb S ERALRI AR L s
TWVEWVIEELDH L.

BRIIFRLICR LI, T4 RyFT 4 v 7TBEO
VAS fHix SB & LC ], #iftl &/NEIsfd, BIgRic 817
% ME & CE ], L% & THEMOWF ok
BOTHMEIHENEREZIRO NG, o7z, Zhb
D75 TiX CE 2 w7z 108 8D ¥ VAS fE»8 3.71
EEbEL, #5112 L B FOFERIZTERT (27 #)
W SB &£ CEZRBWwW72585 0 VAS ALK 5.0 & B9
TEWIZ EXBFZ S5z, Obata 59X SB Iz L 0 ##
HELZCEDT 4 Ry T 4 v 72 COv—F — D5
FIRH 21T, FERPER L7 0 iRm0 EERIEY
PR LU LHELTEY, B TEhiEe CE 28
WT, TAaRYT 47T HBOBWASERICBENTH
5 EBRNTWE, KFFERERIC L 5 &, BP0 FO %
HAWBIZEEETE WA LC 2w 2 L TTFHE
it (CE) ® VASEM 3.71 X E THWAP L Twiz, &
BT 4 Ry 7 4 v THROEBERCS L, BEEO
BIRE LB RBEFEBELBRE LW EEZ Ty
5.

F4 R TV IO VAS Iz O WT, {L¥EER
RMGI £ x> b & SBERWLEHIHY» TR ZN TN
2.4 3. 7TV HEERL, MHCEEENAD
SN H, BKHFFRONEESA RMGI £ X b & SB %
Aol BREIRECER2ERE2R L, ChiEXE
SR LC 2EEFICH W 2 L TEFEESEIC A
R A TRE SR E L 25D, REREBIZ S
N7 AR yT 4 Y IREOEBICEL TIESB £
EPNELZoTLES R EHELTWS,

—MRIZ T T v b OBIEERMEL huE, EEEOD
BEESHEL, 74 R T 4 VRO ERE (VAS H)
BT HDEEZOND. ZOH, bRLNOHIERPT
I3 FO OBERNSB & D 300 E L, 2045 VAS
fEIZSB XD b HFEENDD EK > T, Ak
Tk LC DIRERH SB L W $ HEICEWLIZTL b
5%, MBEDT A RYT 4 > 7O VAS BHIZEEE
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Fawb O LC TRWERZRL Twiz, I OHESR
BEDOEEFERT L E LCIBEREREELICL L,
FTARYT 4 VIR RBD R CEATHETE 28
W BIEREER & 205, ABEEFICZD XS %
BT RBPEZoN TS LI MEFI AU R
VW, SHEBRT 2REAODERERE LS TL VK
A iR e A AR

3. TA4RYT 4 IEFOEE OWREIZ O WT

KA SV in vitro KBTS & MREF/DNEEI T Z
Ty b EREEL, HEEERS OHERICHEE OB
2ToTw5, ZOWHEICE 3 &, SB & ME Tl ¥y
DEEI/E3.46 THY, SBECETIZ2.67L%
b, IUSBTHEERTHL 777y b OEEH
CEmME Ik > TR ZBERBELELC L LV
BERERLTWS, UL, AWEERERZED,
TI~T3DFTRTCDAT Y 7 ICBWTCE & ME i
B 2 EERIBREREBICRIZEEAEEN o7 (F
6). BE, BIECBITLT 4 R T 4 > T EHEBEOARD
FeE R T1X SB & CE, SB & ME TOBREIERN TN
Zh4.35 L 4. 18 TIRIEEEE 2D, in vitro DFER
SOREWIERER ST, £, in vitro TO LC &
CE, LC & ME oE&# EHRIZZNnFi 2.50, 1.50 TH
0L, SHEOFEIEBIT S LC & CE, LCk
ME Tl #NnFh 4.25,4.07 TH-o72. LED LD I,
EMEEHRICBWTSBTIEME D3 CECBWnT
BBV RS RIS/ KA, LC Tida ME &b
b CECBWTEEROBENE holz, SEIOT 4
R T 4 V7 EHEORRFE B W TIE, KESDH
EDL D L EER OB % WMERHFED 5 N3,
Ty NEREAII L AEFHRIZEAE T L
7z, THEEROEZOFERI, HEHE (nvitro) O
HEN D@2 (in vive) E WS HREFHOENTH S
EEz oz,

FTARYT 47 ROEHZ2FMT2|EDE <
X, HWEWE AW in vitro TO SEM i X 28I
WETH DI, EEREAOVIHREZL 7Y 2 E2HW
JREREI2SON LT ITbR TWEDAHETH S, vV
IV HERAWEEEICH SEM&E2FET 5 I E08%
12 bAULNDEERP T T A R T 4 ¥ 7 HD
HE AR, 725 VEREE, SEM 0 3 BRFSTEEL
7z, L»L, HEcEE LEERIORDOHEIIX
TARYT 4 Y HEBIARTHSRETH D, BT
WA —7 = L VBREEERID D kol Rl &
REHIE RO EWEH CHEREMSECLIOV T A%
BET L HENEITH DI EFE L oNizlzd, SEM
WL BEE R Tbhh»ol. SESB BV TIZLE
SLHTH 158 D 5 b 28 HIC B\ T, IAEHTER b BTH
Kb T REEFIOBRE RO N, ZDI LT,
SBEZAWEbLADOLNOFIERZTS 1578 54 8

BOTEEIIEROBEIRD Sh, HEZPR R
WH DD RMGI ¥ £ > b THALFESE T 157 h
S8, HESMTISSER 12K THREL T, Zh
BbbhDFT 4 Ry T4 7 FDHDICHEDNE
HE2RIERTHLEEZ TS, SHEIBEHEA
ry—I—DF v 7TORRBR LEARD COV—F—DIE
BE L VEERGOV BT 4 Ry 7 4 > 7 HEOB
FHEREZIWD,

oo BES X, £22 BB YSRe
HE) WBWLWTHRLE,

AIFGED—ER I, FRE 12, 13 F22 & TN 14, 15 FEGE
BlEp2mesE ERMRC REES 12672013,
14571967) OB %272,
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