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— ABSTRACT

MICROLEAKAGE OF POSTERIOR PACKABLE COMPOSITE RESIN AT
THE GINGIVAL MARGINS OF CLASS Il CAVITIES

Su-Jin Choi, D.D.S., Mi-Ja Kim, D.D.S., M.S.D., Ph.D., Hyuk-Choon Kwon, D.D.S., M.S.D.
Departnent of Conservative Dentistry, College of Dentistry, Seoul National University

The use of flowable composite resins as liners in class II packable composite restoration has been suggest-
ed by some manufacturers. However, the contributions of this technique are unproven. The purpose of this
study was to compare the gingival microleakage in class II packable composite restorations with or without
the use of flowable composite resins as liners.

Slot cavities were prepared on both proximals of 80 extracted human molars and randomly assigned to 8
groups of 20 each. The gingival margins were located at Imm above CEJ in 80 cavities (groupl-4) and
Imm below CEJ in 80 cavities (group5-8). The prepared teeth were mounted in the customized tray with
adjacent teeth to simulate clinical conditions and metallic matrix band (Sectional matrix) and wooden
wedges were applied. After acid etching and application of Single Bond, each group was restored with the
following materials using incremental placement technique: Group 1,5 (Filtek P60), group 2, 3, 4 and
group 6, 7. 8 (AeliteFlo, TetricFlow, Revolution/ Filtek P60). All specimens were thermocycled 500 times
between 5C and 55C with 1 mimute dwell time, immersed 2% methylene blue dye for 24 hours and then
rinsed with tab water. The specimens were embedded in clear resin and sectioned longitudinally through
the center of restoration with a low speed diamond saw. Dye penetration at gingival margin was viewed at
20 magnification and analyzed on a scale of 0 to 4. Kruscal-Wallis One way analysis and Mann-Whitney
Rank sum test were used to analyze the results.

The results of this study were as follows.

1. The leakage values seen at the enamel margin were significantly lower than those seen at the dentin

margin(P<0.05).

2. On the enamel margin, packable composite resins with flowable liners showed lower leakage than those

without flowable liners, but there were no significant differences among the four groups(P>0.05).

3. On the dentin margin, four groups demonstrated moderate to severe leakage, and there were no signif-

icant differences in leakage values(P)0.05).

Key words : Flowable composite resin, Packable composite resin, Microleakage, Calss II restoration
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Table 1. Materials used in this study
Products Manufacturer

Etchant Unietch

(32% phosphoric acid)

Bonding agent Single Bond

Packable composite Filtek P 60

Flowable composite AeliteFlo
Tetric Flow
Revolution

Bisco, Inc. Schaumburg, U.S.A.

3M Dental Products, St.Paul, U.S.A.
3M Dental Products, St.Paul, U.S.A.
Bisco, Inc. Schaumburg, 1L, U.S.A
Vivadent Ets. Schaan, Liechtenstein
Kerr Corp. Orange, CA, U.S.A.
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Table 2. Number of specimens in each score and microleakage value on enamel margin
Score .
Group No. Mean S.D
0 1 2 3 4
Groupl (Filtek P60) 2 3 3 7 5 20 2.50 1.32
Group2 (AeliteFlo+Filtek P60) 2 4 7 3 4 20 2.15 1.27
Group3 (Tetric Flow +Filtek P60) 4 3 4 7 2 20 2.00 1.34
Group4 (Revolution + Filtek P60) 5 2 8 2 3 20 1.80 1.36
Table 3. Number of specimens in each score and microleakage value on dentin margin
Group Score No. Mean S.D
0 1 2 3 4
Groupb (Filtek P60) 0 0 0 6 14 20 3.7 0.47
Group6 (AeliteFlo+Filtek P60) 0 0 3 6 11 20 3.4 0.75
Group7 (Tetric Flow+Filtek P60) 0 0 1 5 14 20 3.65 0.59
Group8 (Revolution + Filtek P60) 0 0 2 5 13 20 3.55 0.69
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Fig. 2. Mean leakage values of each group of enamel

B3 30l F53te S5 7 AlFedl w
2t 1.7%A T1%38 =S $d5rFe BAh”. gzl 5
£9] Hdo] A AT YA Y| A= A HE
Aol Aol 3 Y S T/IeIER TAZL HA &

A9k, 270y 5 hEellMAE XA E o] wepH
7aA s Aot YA ete ASE T FEEo| old
A9 AdE S TR R Wdzi=e] AsH |
FEEY o} Alold] PR 52 nAED 1 AHEo
AP R S0 He T2V H 3 AFl d53) HHint
S 2|2 o] A4S oA HH Axddle FEEe] A
HE ZefsAl .

By R P23 £z07 03t A3 A E Zo]7] ¢
3 W O 2 flowable composite resin®] AR&-o] A|9tE] 11
AT, FHTFo] Loy Eexle] Xote} Hshe Hol
A Qo] TAskeT S8 e RIS &5

=¥

ZF, AT Tl wet tE2n e AT B A
Jo] Ax LS A 4 9= 5o

=

T °

Flowable composite resine EAAF7}F 712 &%
gz 50%~70% =24 A LA
_E_ 01L 7éc __/‘61— 2= o]otq g];(]o] ]x]

wf @7 X]o} B3 e] fAA (flexibility) & 7}474
g2~ Beo|AR 2443 4 vkn Y. Kemp-
Scholte and Davidson 5" frdiet 44 < 11‘4 i
< 5w el AHAl TRESHE 20%~50%8 = 93HA
Ztka skeh. =3 flowable composite resin fillere]
Fol Zoj5o] TP F F5S HolAR HYFA T}
tasto] Aol & o] fAR G33ATE 7 BER T

[¢]

(M o 1®

é
my, (7
e
A,

> 32 o

o Y

oy

A 25 St TAIF

Fig. 3. Mean leakage values of each group of dentin

SREIFe DIMEAFEo] 22

s
re
sLI

A 2xrstd] fefeh 283 4 it Flowable com-
posite resin< condensable composite resin sl ©]
A o] A= A8k Z§ Cfactorg H4AAZ 4= 91
t}. C-factore A% W 23 =7 42 Hef H= A
W C-factor®] e W8S HAAA 87 F34]
7= 5 AgAd o3l #HZlo] eed e Agtsle
= g Aeld] BAAE S = Ve s o,

ol AFM e 27 ohEellA FAF B ]3_] gro.
At 73 Al 79 flowable composite resing Zt
AR AR & AR GRloR A 7o AR 1|
AW AFES Bt Hgd Wdedx] 275 vl
AFZEL Revolution(Al 47), Tetric Flow(xﬂ 37),
AeliteFlo(A] 23), Filtek P60(A 1¥)9 & 7
T A%E 1oy 5AA FoAE gt ”OV] ikl
o] 5ol doAME Al FF<] flowable composite resin
< o|AAZ AFE3 (A 6, 7, 87)F FAHF Bt
o2 FHG T(A 53kl 574]7q o= oA e Aol
g HolA= ggton o & BT A nAddrES B

. ol83 27+= flowable composite resin®] 25 <}
oA A7AE " nARATES A FAATIAE
Xt 50] dobd MA] 7 mAlHATE A J3

[e] [e) =~
= A E5E ¢ 5 U

Chuang E”gl Aol o 25 <EolA flowable
composite resing linerZ AHS-stE 745 75 53zl
gto 2 FHgh Aot HlwdS of gl xjoke] AW 4
g7 Wiel 712 Aasii oy AHArES HE g

28R itk B asld 0w Beznos™'E 2
flowable composite resin®! AelitefloE ©|73#
A5 ATl A A mAdrES Bl dx1%sE
22 ofo]Qem] AIME(RMGIC)E AHEE A4 Bt

A A FZo] B Atta Basigit, o]k Adke o
AZx] FAF FFH R s flowable composite

Ou\

m rﬂlO

HU

=
o
]

N
=

Jr

i

253



LHBHX| BHEZES}S| ] Vol 27, No. 3, 2002

resing AMEE S nAHATEo] A 74 ge

23} X8

%ii‘i% ]9} flowable comp031te resm% 0] X}Zﬂi A3l

= W] MARAFES g 23 flowable comp031te
resing o[ AA 2 AHEehe A5 BF XA nAHArE
< AEAIAGA Bustgon, ﬂowable composite resin
< o)FAZ A 22 AE FAF B3 (Alert,
Pyramid and Surefil)& & %63 L3497 (Renew) Eoh
nA A FZo] Atka O}M‘:} O Aol sk flow-
able composite resing AH-3H 7 B AH A FE0] Fo
3 A AaTHE B $00h Payne 592 Adold A%
A9l Optibond¢} flowable composite resin (Tetric
Flow)& AH-gE 7% 55%<] Al el A gt ¢ Aol o] 3] &
£ B33 22 ofo] Qi) nAHAFZo xqﬂrJ—
Sttt ek SEM #2of| A Aobd A3 (Optibond) 9
flowable composite resin Ateloll, x| Az} ‘Fold ZAgA|
Atolel] Z1det AgtE Hom 7|2k Ao #&d + ¢l
vk Haasitt,

29 SEellA FAF HZ FEA] flowable composite
resine © X*Xﬂi AHgShe 75 22 ofo] Lm 9} vl

—.~
o}‘u

& o) nARA TR aete AlA o Adnkd AnE
HolA| gt @5% ol 2 Aol E HolA] gom e ool e
J“HE AHg-steE

AF By A4S Es|or st o] 7
oA 71327 &9l 7Fe/dol Eoh. 12lEE flowable
com051te resing Y& ofo] o Al AL&E= Ao
frésitta AlgEn, e 75 B3RS ]f«] =&
g 53R 2ot vwd st (stiff) oHsll S04 ¢
Z 35 4e= st s 19 Agto] oy}, 1B
2 FYo| Lolata Aol $-3 flowable composite
resing TA| 5 @7 FEA] o] AR AR A mA)

AFE fiole & 9FS 7AA KIdgE f48
Ao g AlS

Flowable composite resine FAP] FUIoz Yo v
2 45Ul dA A4 7he O}Z]?} 24 (stickness) W&ol
QA AHEAl Al ek F & 710k gt 55], FAL
718 9 lellA Xﬂﬂ%} o 717 &g 4 o
Chuang "9 A7 9stH 27 FlA flowable
composite resing |2 AMESE A SHEA Ee
Abgto] Ale)gh 74 s AFEET X|oke} #lxlo] AW
b o} HZl Wil 7127 o o] gty B
3}tk &3t flowable composite resine 7]&9] £33
37l vla) 71AA A npRAfge] woug 27
g4 o] FAZ AHEShE AT ARH HEA shlel =
SheljA] Apg-eloF & o]t}

254

2 AgA 27
Tl A gobd Bk
H
H
[e]

.>. oM.
o

Oox
o
S,
Y, b

i
g fo rE
o, ¢
o o)
4 (& o2
S
i)
=,
2o
%

ol

i

o

.,

o

N,

i
o, o

J K

30

&

[

R

o oXl

1

lo,

i)

Av2)

S

o

- onl
-

i oE

()

oo g
B o
1°£
[e]
o

N
i)
rlo
o,
AN
=
N
>
QL
fr
S
o w
i
u
o
2
0,
o
=
X,
iy
ol

=)

>

r

re

I

e 3

o,

=,
2

[

%0,

<,

i

>
)
2,
>
hintd)

ol

i

e

re
e
o

—o

> Rl
o

I

>

_84 =

N
9,
rr
o
©
=
k)
=
N

l
N
8
=]
ol
38,
K
o

[e]
£

N rm

oS oft
> odfoAr 1o o> o @l o A

Ot

0
-
8
S
ftl
L
o2
_O|L
?«R
_ﬂ
ot
ofN

o

f
jusd
&
ofd X
B
- ¢

r =

ooz 2t fr

Z I
o
ST
ot

o,
=)

=2
>

ool sty B o) B
FEYSIonR 2| LW
ol Al A ol
= gL s Verslms o
3} X|o}sle] Agto] gzl o'l"oﬂ
S ekl S3acke Qo 2As
A9 = wlohd g A7 sldlo| SEEQ] Mdo]
2] Bejdich. 5ol 1A% A AU
3|

=

r?L'_am
S ol ofy
oo ol
&
o
119
T,
o= I
ol
=)
N, ok

do, rot v Hy
=
N

o

ot

)
>
Jz o
=
>,

o oL oo
0% ofN W q
N
e rlo ot ¢

m 5
fo to fm o
rie ot I

o ox = fr

2 o

>(E

o

(
¥

OIN'
korle

ofN ox
ol
o
i
>
S,
[o -
4
O
i
=
M
2
:L
4\1
%
e

o> oo

S, o5 Mo ruru
> ot
N
o we m ¢

O
o,
Y,
rE
o,

-T’jH °H A °‘”°ﬂ’\1 } st=H ofelgo] Ut

lzyé ]/\1‘— OIAHAO] Z1< ZHUJ‘ET]— 7] _cﬂ-gﬂ 4 uHEFﬂ
2 ME9} wooden wedgesE AHE-SFIH
A WA FEALE St EYAE AA
oAl F7HH o' F2A} stof mjEY 29 Hot F
T Egere] gdek ol o] FolAA sttt K
o] A4 oJatd g4 MEY A WES AMESHE
uf - &g 35 vEgs wsol Hok FEfA
T F0] o] Folzltka &t

2 Aol AMEE D8] Adobd HEAAQ Single
AolA | F£Eo =AW O o]:oﬂ g = Oﬂ?‘ﬂ:_o_
, AZ ot e ud BASel 75, Hqﬂcﬂ
@Zﬁﬂ o] B st 2 F3h= hybrid zoneo| 4719 4
ot W Fito] et Aol = HFAE AT 245 *}OH
AWl overwet phenomenon®| A gt} o]et JHL&
A dA g AFEe MAAY R & JFs v
A o' AREH ”0}1‘ HAA ] ZFA] A Z3]A] A]
Al wheh Al FOE 7]&e] Adold U] AAe £

>rk41r}.z

1]
k-]

(]
J0 S A

R IRCS

=
1o i



of

Wy > (o 1=

p
m-b]t 2
o,
3y
lut
o,
oX
o X mR
ol 2 My > e oo

lo

T

=
£ Ho 2
o
ofo
_O|L
)
do
=01£

i
s
o
Y
o,
3o

=), 0
oh+ﬂaﬂ%ms:
o o} $- Wkt
¢Llﬁﬂﬂ°

o
N
N
i
e < o
i'ﬂ in
o = K
:C.":'rg Ll

b
»
o
=)
o
DO
N
o

ﬂa *174 Riey ﬂﬂﬂr A&AT B
TE 3AgAe R AFAee] ¢
v& SAshe W

e =s
HEx 4

Al
sl
—m
o e
oL
ook
)
rg
)
~
-

il
&
X0,
o
P
o,
=

V?:i =

—— —

29 ShgollM A5 Beexl sho] ﬂowable cOmpos-
ite resing o[ A Z AMgetE Zlo] X7 WA nAW
AFZo mA= FaFe GolHr] sl 8079 WA
g, et A FE AWl slot SFes FAJsH] W
2 WA d} Aobd tﬂ Ao 747+ 20704 U] o2 U
A5 537 (Filtek P60)2.2 S48 & 1, 5 ©]
A2 AeliteFlo, Tetric Flow, Revolutions AH&-3+
= 2,3, 477 6, 7, 872} stSith. SAIY] ok AjA
¢l Single bondg AHEsln AW AdS 23l =
sectional matrix®} wooden wedgeE AH&-313 T, Elﬁﬂ
71 F4 & BE AJ9E thermocyclings A3t 1, 2
methylene blue G480 24A17F 5 F1o] $4 -Fr
i g mjEstatt sl S 2, gl A
ato] nAHAFES BEs] T 22 42 Ao
1. AF-H flowable composite resin® &/ %2 AM-HF

o BAgle] BE Folx WP Welo] ol W
o oA QA R AR A TFES EATHP(0.05).

2. 29 SEoA ANAF HEd HAY mAHAFE
ol
OF A 0}** 73S B
ATHPY0.05).
3. 2% el A7
posite resin® AHE- -
=% B, 5,6, 7, 87 ol BAA

5 dold M)A += flowable com-
7ol WAglel me uAEdy
o2 foAde 9l

ATHPY0.05).
L]
1. Phillips RW, Avery DR, Mehra R, Swartx ML &

Mccune RJ. Observations on a composite resin for
Class II restorations: Three-year report. J of Prosthet
Dent 1973:30(6):891-897.

2. Belvedere P. Posterior composites experiencing growth

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

. Qvist V. Resin resorations:

A 25 oS0 TAIF SEtEe] olMEATE 22

s
re
sLI

trend Dentistry Today 1999;18(3):44,46-47.

. Leinfelder KF, Radz GM & Nash RW. A report on a

new condensable composite resin. Compendium 1998;
19(3):230-237.

. Alster D, Feilzer AJ, De Gee AJ, Mol A, Davidson CL.

The dependence of shrinkage stress reduction on poros-
ity concentration in thin resin layers. J Dent Res
1992:71:1619-1621.

. Ehrnflrd L, Derand T. Cervical gap formation in class

IT composite resin restoration. Swed Dent J
1984:8:15-19.
Leakage, bacteria, pulp.

Endod Dent Traumatlo 1993:9:127-152.

. Tjan AH, Bergh BH, Lindner C. Effect of various incre-

mental techniques on the marginal adaptation of class
IT composite resin restorations. J Prosthet Dent

1992:67:62-66.

. Lutz E, Krejci I, Oldenburg TR. Elimination of poly-

merization stresses at the margin of posterior compos-
ite resin restorations: a new restorative technique.
Quintessence Int 1986:17: 777-784.

. Fusayama T. Indications for self-cured and light cured

adhesive composite resins. J Prosthet Dent 1992;
67:46-51.

Crim GA, Champman KW. Reducing microleakage in
class II restorations: an in vitro study. Quintessence
Int 1994:25:781-785.

A, Kugel G, Hurley E. Class II composite resin restora-
tions using glass-ionomer liners: microleakage studies.
J Clin Pediatr Dent 1996;21: 67-70.

Bayne SC, Thompson JY, Swift EJ Jr, Stamatiades P,
Wilkersin M. A characterization of first-generation
flowable composites. J Am Dent Assoc 1998:129:567-
577.

Bonner PB. New developments in composite resins.
Dentistry Today 1997:16(4):44-47.

Leevailoj C, Cochran MA, Matis BA, Moore BK, Platt
JA. Microleakage of posterior packable resin compos-
ites with and without flowable liners. Oper Dent
2001:26(3):302-307.

Chuang SF, Liu JK, Chao CC, Liao FP, Chen YH.
Effects of flowable composite lining and operator expe-
rience on microleakage and internal voids in class II
composite resorations. J Prosthet Dent 2001:
85(2):177-183.

Belli S, Inokoshi S, Ozer F, Pereira PN, Ogata M,
Tagami J. The effect of additional enamel etching and
a flowable composite to the interfacial integrity of class
II adhesive composite restoration. Oper Dent
2001:26(1):70-75.

Ashraf M. Estafan, Denise Estafan. Microleakage
study of flowable composite resin systems.
Compendium 2000 vol.21, No.9:705-712.

John H. Payne IV. The marginal seal of class II resora-
tion: flowable composite resin compared to injectable
glass ionomer. J of Clin Pediat Dent 1999: vol.23,
No.2:123-130.

Kemp-Scholte CM, Davidson CL. Complete marginal
seal of class V resin composite restorations effected by
increased flexibility. J Dent Res 1990:69(6):1240-
1243.

R. Labella, P. Lambrechts. Polymerization shrinkage
and elasticity of flowable composites and filled adhe-
sives. Dent Mater 15(1999)128-137.

Kays BT, Sneed WD, Muckles DB. Microhardness of

255



LHBHX| BHEZES}S| ] Vol 27, No. 3, 2002

22.

23.

class Il composite resin restorations with different
matrices and light positions. J Prosth Dent 1991;
65(4):487-490.

Leeson TS: Atlas of Histology 1" ed. Philadelphia:
Saunders, 401,1988.

Davidson CL, de Gee AJ. Relaxation of polymerization
contraction stresses by flow in dental composites. J
Dent Res 1984:63(2):146-148.

24. Versluis A, Tantbirojn D, Douglas WH. Do dental com-

25.

256

posites always shrink toward the light? J Dent Res
1998: 77:1435-1445.

Peutzfeldt A. Resin composites in dentistry: The
monomer systems. Eur J Oral Sci 1997:105:92-116.

26.

27.

28.

29.

Kanca J, Suh BI. Pulse activation: Reducing resin-
based composite contraction stresses at the enamel
cavosurface margins. Am J Dent 1999;12:107-112.
Feilzer A, de Gee A, Davidson CL. Setting stress in
composite resin in relation to configuration of the
restoratives. J Dent Res 1987:66: 1636-1639.

C Beznos. Microleakage at the cervical margin of com-
posite class II cavities with different restorative tech-
niques. Oper Dent 2001:26:60-69.

Van Meerbeek B, Willems G, Celis JP, Roos JR, Braem
M, Lambrechts P, Banherle G. Assessment by nano-
indentation of the hardness and elasticity of the resin-
dentin bonding area. J Dent Res 1993:72:1434-1442.



