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— Abstract

size, and position of the voids were evaluated.

clinical option for a faster restoration in deciduous teeth.

Recently, there have been many studies on bulk-fill resin composites. However, studies on the proper materials for
pediatric patients are rare. The aim of this study was to compare the cavity wall adaptation of bulk-fill resin composites
with conventional resin composite in class II cavities of primary molars using microcomputed tomography (micro-CT).

Standardized class II slot cavities were prepared in 80 exfoliated primary molars and randomly divided into 4 groups.
The control group was restored with conventional resin composite, Filtek Z-350 XT (FZ), and the three groups were
restored with bulk-fill resin composites, Filtek bulk-fill posterior (FB), Tetric N-Ceram Bulk Fill (TNC), Filtek bulk-fill flowable
(FBF). All specimens were thermocycled and then immersed in 50% silver nitrate (AgNO,) solution. Micro-CT was used to
measure the penetration volume of the total silver nitrate and the degree of cervical marginal leakage and the number,

The results revealed that the volume of silver nitrate were significantly different between FB and FZ (p < 0.05). The
results also revealed that the penetration length of silver nitrate FBF showed statistically lower than the FZ and FB (p < 0.05).
There was no significant difference between the groups in number and size of voids. In conventional resin composite,
most of the voids were present inside the restoration (83.3%), but the voids in the bulk-fill resin composites incidence
were higher in the gingivoaxial angle. The cavity wall adaptation demonstrated in class I restorations of primary molar by
new bulk fill resin composites was similar to conventional incremental technique. Bulk-fill resin composites might be an

Key words : Bulk-fill resin composites, Cavity wall adaptation, Marginal leakage, Primary molar, Class II cavity, Micro CT
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HE ST U440 Y =58 23HA|7|= A2 otHete 20| CH15].
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2 ST =4 7kA%to| @70 mat bulk-fill =gtz
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Lgt ttE =8 B2 ALE 7HsStCh O| A2 BHEF Mol 7t 2 dFs R n XotH@ Jageldole
gl 20 Cist =2 Ht2Maf 20| Qlom, S8 4= 28 0|2 (Institutional Review Board, IRB)Q| &£0IS HFO} A|SH E|ACHIRB
et ¢ ZHN 52 0|83l o4 ZHAA|ZT| Uf2O0 NO. : PNUDH-2016-009).
CH6). Bulk-fill =gtef&1o| Z2|H, 7|AX 20| MeX s
20| AZ0HSICH o AT Zap7F B AR QUCH7-9). 0] L9 M=

|
ot bulkAfill 3H2 #1 @2 32 5 WHFS 2asHA|7| 1

r

4 AlZtS BEAA E 5 ATk =2 670 O[LfOl RpH EHEFA[Z|Of EXIS M2/ & A

=5 Mzo 228, 7|IAY 42 Hald M AU H= S Mot o, 2¥S 7tX 2 ug® Ao|L I8, Ee £=350|
o £40| a5ttt otE Hof thet =z o Hetdo| F7|H EMSHA| B= 80712| X|OFE A TiY 2= SFRALE Bulk-fill =
Ol QAN Mzt 2t#HMH0| =Lt 7|Z9| bulk-fill St Zlof CY &2 212 Filtek™ Bulk Fill Posterior Restorative(3M ESPE, USA),
Bl Ol |28 FIKE fACE HIISIFD SX|of Cfst Tetric® N-Ceram Bulk fillIvoclar vivadent, Germany)@} Filtek™
7= Ojd|eh 470|CH10-13]. Bulk Fill Flowable Restorative(3M ESPE, USA)S MEASIH T Cf

FEEQ HASE WIHo= MAHRY S2 HIRT o2 & ZFOR MEX 25 TQ Filtek Z-350™ XT(3M ESPE, USA)S
#Ho[ X2 micro-computed tomography(micro-CT)= &2 & AHE B CHTable 1). AH0FE M&HK 2= G-Premio™ Bond(GC,
Mol MEst HE X 2E0| 7hs3h H|Itn| Kol Hto 2 L& Tokyo, Japan)S AtE3} % Ch(Table 2).

Table 1. Composition of composite resin used in this study

Product/shade (Code) Type Resin Matrix (filler) Filler Vol% / Wt%  Application mode
Filtek™ Z-350 XT/ A2 (F2) Conventlona! composite BIS—GMA, BISEMA, UDMA, TEGMA 556 /725 Apply in increments
resin (Zirconia/Silica, Silica) of up to 2 mm

BIS-GMA, BIS-EMA UDMA, AUDMA,
Low viscosity bulk fill DDDMA, AFM (Zilconia/Silica, Ytterbium 584 /76.5
Trifluoride)

BIS-GMA, BIS-EMA, UDMA (Barium
glass, Ytterbium Trifluoride)

Filtek™ Bulk Fill Posterior
Restorative/A2 (FB)

Apply in increments
of up to 5 mm

Tetric® N-Ceram Bulk Fill/
IVA (TNC)

Filtek™ Bulk Fill Flowable Low viscosity bulk fil Bis-GMA, UDMA, Bis-EMA, Procrylate
Restorative/A3 (FBF) y resins (Ytterbium Trifluoride)

BIS-GMA = Bisphenol A dimethacrylate, BIS-EMA = Bisphenol A polyethylene glycol dietherdimethacrylate, UDMA = Urethane dimethacrylate, TEGDMA =
Triethylene glycol dimethacrylate, AUDMA = Aromatic urethane dimethacrylate, DDDMA = 1, 12-Dodecanediol dimethacrylate, AFM = Addition-fragmenta-
tion monomers

Apply in increments

>>/78 of up to 4 mm

High viscosity Bulk fill
Apply in increments

4257645 of up to 4 mm
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Table 2. Adhesive used in this study

Product (Manufacture) Composition procedures
G-Premio Bond™ MDP, 4-MET, MEPS, methacrylate monomer, ; ﬁidrhdersw(essa)ppllcatlon (1 coat, 10s)
(GC, Tokyo, Japan) acetone, water, initiator, silica filler ' y

3. Light polymerization (10s)

MDP: 10-methacryloyloxydecyl di-hydrogen phosphate, 4-MET : 4-methacryloxyethyl-trimellitate, MEPS: methacryloyloxyalkyl thiophosphate methylmethacrylate

2.4 2 HE otsHA 1 mmE H|QlsH

to

£ BEWHE nail varnish& 2

Ct. O]= 50% ZE4H2(AgNO,)0| E7l &7|0f
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ALt
TX|9 X 20| O 0jE2| HolYS ?l3f STS 0183t

bal
>

Ao 7| H=0 iSotRACt (4) Micro-CT & 8l 24
DRI #553 carbide fissure burE 0|83 =23t T4 Micro-CT &2 Inspexio SMX-90CT(SHIMADZU, Japan)&
Stofl 2t Xjot & 174e] 24 E= Y 25 ASS slot FEZ 0|83t HE =2 90 kv, 109 pAz HESALE. HGE
bevel 10| 807 HH3ISICt 259 A7|= X|0Fo| WaHHO|Af of &2 OO|g= O|0|X| 24 =2 (VG studio 2.2, Volume
a5 HHl= 3 mm, 2Y FF2 2 mm, ZO0|= 4 mm, A Graphics, Germany)& 0| &3ff O} EHup AXAH2IH 0[0|X| 2
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2 YAHe Mg 3 =5¢ Y s $ ROl F3510 BISAUCHFig. 1). 3XRIC 2 Hg%t O]
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T8 SR, bulkfill Sg2f|TIQl FB, TNC, FBFZ0f JNZ2HY = O[AY O[O|X[oAM 7|2£e| Tz, A7
ME 4 mme| HHEEo 2 SHSIAUCE. FZA0|= & =7+ 1000 oF QIX|E Z=Atto] BIHSHRALE 7|2 37| AlHC| axial,
mW/cm?Ql LED Z+=3t7|(VALO®, Ultradent Products, South sagittal, coronal 2X}IA O|O|X|0| A Z}E 71 X|EE caliper 7|
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At ZMNTH T WEE WES KB ChA| metE geto| M
207t FZALSHAULCE Bulk-fill ST ZoMM= ©HEE ST 6) A
T ugtH Ao M 2022 FZAL B §| HEES F A5t CHA| 2 M=o e HARES &, 7|22 27| i X0l
WSHOA 20%7F ZEASISICE &8 = polishing disk(Sof- o HAZE Kruskal-Wallis testE O|23IF O, AAZHEES ¢
Lex, 3M ESPE, USA)E 0|8%}0] £=E20| HAHS He|stn ™ 8l Mann-Whitney's U testE MA|SISICE O] [Mf, Ct& H|W A
St A|EHE AL20|M 24A|7F SO S50 225 SICEH Bonferroni B 0f Q8ff EH =l S 9|4 (Bonferroni-corrected
p value)E O|8IRULCE M HAHEL Kolmogorov- Smirnov's
G g =2 X EM2 A testS +ASIRACE 2t =0 2 7|Z /X H|uL0|= Fisher's
TESH A|H2 5 + 2°Cet 55 + 2°COf| A Z+Zh 30&M AAA| exact testE O|23}RALCt D= EAHEM 2 SPSS 230 24 &2
7= WHQZ 500219 Fxets A™SIACE F =8t A7l Al IS 0|83, Rel+=E2 0052 27YSIAL,.
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Fig. 1. Marginal leakage assessment (A) 2D image from a FB sample of the penetrant along the tooth - restoration interface.
(B) reconstructed 3D images (C) 3D rendering of the silver nitrate penetrant using the subtracted image stack.

Table 3. Score system used for cervical marginal leakage assessment

Score Cervical margin

0 No leakage

1 Up to 1/3 of the interface

2 Up to 2/3 of the interface

3 Higher than 2/3 of the interface
4 Extending to the axial wall
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Table 4. Mean volume of silver nitrate penetration (mm?) along
the margin in class II preparations of primary molar restored with
composite resin

Group Mean + SD (mm?) p value
FZ 036 +0.24
FB 020 £ 0.14
0.021
TNC 043 + 0.37
FBF 036 +0.24

Non-parametric Kruskal-Wallis test was performed.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative

Table 5. Statistical pair-wise comparison of marginal leakage
among the groups

FZ FB TNC FBF
FZ
FB .018*
TNC 1 0.456
FBF 1 .018* 1

Mann-Whitney's U test(*: p < 0.05). The Bonferroni-corrected p values
were reported to correct significance tests to adjust for multiple testing.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative

Table 8. Mean values of the number of voids

Group Mean £ SD p value
FZ 1.20 + 1.06
FB 160 + 1.14
0.073
TNC 130 + 1.08
FBF 0.80 + 0.62

Non-parametric Kruskal-Wallis test was performed.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative

Table 9. Mean values of the size of voids

Group Mean + SD (mm) p value
FZ 30 +.18
FB 37 +.23
0416
TNC 31+.19
FBF 24 £ .19

Non-parametric Kruskal-Wallis test was performed.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative

Table 6. Mean values of the cervical marginal leakage score Table 10. The location of voids n(%)
Group Mean + SD Kruskal-Wallis test Group Inside t.he Gingivoaxial Etc o value
p value restoration angle
FZ 230 £ 117 FZ 20 (83.3) 3(125) 142
FB 235+ 127 FB 17 (53.1) 13 (40.6) 2(63
0.005 0.002
TNC 155 + 1.19 TNC 11 (423) 15 (57.7) 0(0.0
FBF 1.20 + 1.06 FBF 5(313) 11 (68.8) 0(0.0)

Non-parametric Kruskal-Wallis test was performed.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill posterior restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill flowable restorative

Table 7. Statistical pair-wise comparison of the cervical marginal
leakage score among the groups

FZ FB TNC FBF
FZ
FB 1
TNC 0.336 0.36
FBF .024* .030* 1

Mann-Whitney's U test(*: p < 0.05). The Bonferroni-corrected p values
were reported to correct significance tests to adjust for multiple testing.
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative
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Fisher's test
FZ; Filtek Z-350 XT, FB; Filtek Bulk fill Posterior Restorative, TNC; Tetric N-
Ceram Bulk Fill, FBF; Filtek Bulk fill Flowable Restorative
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