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Figure 5	 Representative cross-sectional images of Group 4, one bulk placement with an injectable dispenser and sonic-activated 	

	 handpiece. Voids are indicated by arrows

	 Voids in this study were voids within the resin 

composite, voids between the bulks of the resin composite 

and voids at the interfaces between cavity walls and the 

resin composite. These voids appeared as radiolucent areas

in each cross-sectional image when using micro-computed 

tomography analysis. The effect of cavity size and volume

were discarded by using computer numerical control specimen  

former to standardize the cavity. The silicone index was 

prepared to control the volume of the syringe-type resin 

composite which was placed with a hand instrument.1 

Putting a closely adapted amount of resin composite 

to the cavity volume could reduce the chance of void 

formation compared to putting much more which would 

have to be taken out or putting much less which would 

to add in the material.

	 The results of this study found voids in all the 

tooth samples. Although the line angle was round, voids 

could occur at the line angles of the cavity. It also occurred 

at the interfaces between cavity walls and resin composite 

more than within the bulk of resin composites (Fig. 2, 3, 

4 and 5). Voids at both occlusal and proximal line angles 

infer that more line angles means more possibilities of 

voids. The percentage of void formation was about 1 % 

and less. It was higher when placed with a hand instrument 

than placed with an injectable dispenser. The results 

corresponded to the study by Jira-arnon and Maneenut,1 

which found that placement of syringe-type resin composite 

into slot Class II cavity with a hand instrument created more 

void formation than dispensed from a capsule. This study 

extended the Class II cavity into two surfaces and the 

placement method of two bulks was different from the 

previous study. The placement of Group 2 in two-bulk 

with a hand instrument (Fig. 1) was modified from the studies  

of Bichacho26 and Hassan and others.27 This placement 

method provided an uninterrupted proximal surface. A 

smooth proximal surface was clinically desirable because 

it could be easily cleaned and could have less plaque 

accumulation. However, there were interfaces of resin 

composite at the occlusal cavity (Fig. 3) in which voids 

could be formed more than in one bulk placement (Fig. 2). 

Voids at the interfaces in the occlusal cavity could affect 

the restorations more than voids within the bulk of resin 

composites in terms of leakage, weakness and staining.  

The interface of the bulks of resin composite in this study 

was a vertical line in the occlusal cavity instead of a horizontal  

line in the proximal cavity. This means that voids could be 

formed wherever the interface was. 

	 The study by Aggarwal and others found that 

the placement of flowable resin composite improved 

adaptation in the gingival floor of proximal cavities.6 More- 

Discussion



	       		      Siyoputhawong and Maneenut, 2022 285

article in press

over, the study by Schmidlin and others found that the 

ultrasound application improved marginal adaptation in 

Class II cavities.9 An example of bulk-fill resin composite 

that used sonic energy to reduce the viscosity of resin 

composite for a short time and did not reduce filler by 

volume is SonicFillTM 2. The company claimed that SonicFillTM 

2 had low viscosity to flow and had high viscosity to shape. 

The flowable properties could increase adaptation to the 

cavities. When the handpiece vibration  stopped, this 

bulk-fill resin composite became higher viscosity.15 The 

results of this study also showed that one bulk placement 

with injectable dispenser and sonic-activated handpiece 

had voids especially at the cavity walls and line angles 

but significantly lower percentage of void formation 

than placement with hand instrument. 

	 From the results of this study, some recom-

mendations could be drawn to reduce void formation 

in Class II cavity restored with bulk-fill resin composite 

such as placement with an injectable dispenser or in-

jectable dispenser and sonic-activated handpiece. During 

the placement, the dispensing tip should be above the 

deepest part of the cavity by 0.5 mm and the dispensing 

tip should be kept inside the resin composite during 

dispensing However, in the case of using a syringe-type 

bulk-fill resin composite which is quite common in clinical 

practice, one bulk placement could reduce steps and 

the amount of void in the restoration.

	 With the limitations of this study, it could be 

concluded that different placement methods affected 

void formation in two-surface Class II cavity restored with 

bulk-fill resin composite. Placement with a hand instrument 

had a significantly higher void formation than placement 

with an injectable dispenser.
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