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Abstract: Aim: This study evaluated the effects of the ultrasonic scaling on the 

surface roughness of the restorative materials at different power settings. 

Materials and Methods: 48 specimens of rectangular recesses (12x8x1.5mm) of 

Teflon molds were made, filled with a nanohybrid composite resin and cured. 

Pre-ultrasonic surface roughness was measured using Surface Roughness 

Tester. The specimens were divided randomly into 2 groups with each group 

consisting of 24 specimens. The group 1 and group2 specimens were subjected 

under medium and high power setting ultrasonic scaling respectively. Post-

ultrasonic surface roughness was measured as mentioned previously. Data were 

analysed with paired t-test and independent t-test. Results: Statistical analysis 

was done using SPSS software version 16.0. P <0.05 was considered 

statistically significant. The results showed that surface roughness of the 

restorative material increased after ultrasonic instrumentation. Intergroup 

comparison revealed that post-ultrasonic surface roughness was more in the 

high power setting when compared to the medium power setting. Conclusion: It 

is recommended to use medium power setting ultrasonic scaling and to repolish 

the restorations to bring down the surface roughness to the clinically acceptable 

level.  

Keywords: Class V restorations, Nanohybrid Composite, Surface roughness, 

Ultrasonic scaling, Power settings. 
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INTRODUCTION 
Class V lesions are the defects that occurs on 

the gingival third of facial and lingual surfaces of all 

teeth, including the carious as well as Non-Carious 

Cervical Lesions (NCCLs) [1]. Problems associated 

with these lesions include micro leakage, postoperative 

sensitivity, difficulty in moisture control and isolation 

and lack of mechanical retention [2, 3]. These lesions 

are more prone to the cuspal flexure due to the 

mechanical stresses of occlusal loading at the cervical 

margin resulting in higher failure rates. Hence, success 

of these restorations depends on the selection of the 

restorative materials [4, 5]. The materials which are 

widely used to restore cervical lesions include 

conventional glass ionomer cements, composite resins 

and their combinations due to the esthetic concerns [6]. 

Plaque and calculus deposits occur heavily in these 

regions leading to gingival irritation. These deposits 

make the dentist or dental hygienist unable to 

differentiate between the tooth and the tooth-colored 

restorations, therefore leading them to run the ultrasonic 

tip over the tooth as well as the restorations [7]. This in 

turn will increase the surface roughness, thereby 

contributing to plaque accumulation, escalating the risk 

of both caries and periodontal inflammation [8]. 

 

The surface roughness of various restorative 

materials are determined using profilometer or surface 

roughness tester. The surface roughness is usually 

represented by the parameter Ra (Average roughness). 

https://www.easpublisher.com/
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It is derived by calculating the arithmetic mean of the 

vertical departure of a profile from the mean [2, 9]. 

 

A review of the literature have unveiled that 

there are studies showed the effects of ultrasonic scaling 

at different power setting over the tooth surfaces but not 

regarding the restorative materials [10]. Hence the aim 

of this in vitro study was to determine the effects of 

ultrasonic scaling at different power settings over a 

nanohybrid composite resin, which is commonly used 

in class V lesions. 

 

MATERIALS AND METHODS 
In this study, a nanohybrid composite (Tetric 

N-CeramTM, Ivoclar Vivadent, India) was used. These 

materials were slightly overfilled into the rectangular 

recesses (12x8x1.5mm) of customised Teflon molds 

and covered with matrix strips. A glass slide was placed 

over the molds and pressure was applied, causing the 

excess materials to extrude. These materials were then 

polymerized through the glass slide using a halogen 

light-curing unit (LEDition, Ivoclar Vivadent, 

Liechtenstein, USA) according to the manufacturer’s 

instructions. 48 such specimens were prepared. All the 

specimens were rinsed in running tap water for 30 

seconds. They were air dried.  

 

The initial surface roughness of 48 specimens 

was evaluated in terms of Ra value (micrometers) using 

Surface Roughness Tester (Mitutoyo, Japan, SJ 210) 

with stylus moving at the speed of 0.5mm/s. The 

specimens were divided into 2 groups based on power 

settings, with each group consisting 24 specimens. The 

group 1 and group 2 specimens were subjected under 

medium power setting (power mode = 6) and high 

power setting (power mode = 12) respectively.  

 

Later, ultrasonic scaling was performed on all 

specimens with SATELLAC (P5 NEWTRON XS, 

ACETON EQUIPMENT, France) ultrasonic scaler 

having N1 insert under copious water flow for 60 

seconds at level 6 power setting for specimens in group 

1 and level 12 in group 2. The scaling tip was angled 

approximately to 15 degrees to the restoration surface. 

To avoid operator variations, all instrumentations were 

performed by one experienced periodontist. The 

specimens were rinsed in running tap water for 30 

seconds. All specimens were air dried, and post-

ultrasonic instrumentation roughness was then 

evaluated as mentioned previously. To evaluate the 

normality of the data obtained, Q-Q probability plot has 

been used before the comparison.  

 

STATISTICS 

Data were analysed using SPSS version 16.0 

(SPSS-Inc, Chicago, IL, USA). P < 0.05 is considered 

statistically significant. Comparison of mean surface 

roughness values of two groups individually before and 

after ultrasonic scaling was done using the paired t-test. 

Intergroup comparison of increased surface roughness 

was done using independent t-test.  

 

RESULTS 

The mean surface roughness values (Ra, in 

µm) of each specimen of both the groups measured 

before and after ultrasonic instrumentation are 

represented in Figure 1. 

 

The statistical results of comparison within and 

between the groups are represented in Table 1. 

 

Paired t-test showed that ultrasonic 

instrumentation resulted in significant increase in 

surface roughness of all the specimens in group 1 and 2 

with P-values of P~ 0.034* and P~ 0.001* respectively. 

 

Intergroup comparison was made using 

Independent t-test. Between group comparison showed 

significant difference (P ~0.008). This implies that 

surface roughness increases more with the high power 

setting than that of medium power setting.  

 

Table 1: Results of comparison within and between the groups 

 Mean N Std. 

Deviation 

Std. Error 

Mean 

Paired ‘t’ 

test 

Independent ‘t’ 

test 

Group 

1 

Initial 

Roughness 

0.72 24 0.413 0.084 0.034*  

0.008* 

 After Scaling 1.65 24 0.435 0.089 

Group 

2 

Initial 

Roughness 

0.76 24 0.492 0.100 0.001* 

After Scaling 2.36 24 0.899 0.184 

* Statistically significant (P< 0.05) 
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Figure 1: Graphical representation of the mean score of surface roughness of two groups 

 

DISCUSSION 
The causes of class V caries include uncleaned 

tooth surface, caries inducing diet, gingival recession, 

reduced salivary flow due to medications, head and 

neck radiation therapy or certain medical conditions. 

The materials restoring such defects should possess the 

properties like strength, longevity, ease of use, 

esthetics, ability to bond to tooth structure, good 

finishing and polishing [9]. The materials having the 

above mentioned properties are glass ionomer cement, 

composite. Glass ionomers are more prone to surface 

alterations than resin based composites [11].  

 

The composite resin bond to the dentin by the 

formation of hybrid layer [12]. The commonly used 

dental composites are hybrid and microfill types. The 

hybrid composites are incorporated with filler of 

particle size ranging from 15-20 microns and 0.01-

0.05microns. They offer intermediate esthetics but 

excellent mechanical properties. Microfill composites 

were introduced to provide good esthetics. But they 

provide low mechanical properties to use in the regions 

of high occlusal load [12, 13]. To overcome these 

problems, new classes of dental composites, so called 

nanocomposites have been introduced [13]. 

 

Nanohybrid composites intermingle the 

mechanical strength of hybrid composites and superior 

esthetics of microfill composites [14]. It has many 

desired properties like decreased polymerization 

shrinkage, good optical characteristics, better gloss 

retention, and diminished wear due to the decreased 

difference in size of polymer matrix and filler particles 

and increased filler content [14-16]. 

 

Tetric N-Ceram is a type of methacrylate based 

nanohybrid composite [17]. It contains ytterbium 

trifluoride with particle size ranging from 20-40nm 

[18]. 

 

The plaque and calculus deposits occur all 

around the teeth, especially in the cervical region. This 

is encountered by scaling either with hand or machine 

driven instruments. Sonic and ultrasonic scaling are 

becoming very popular among the dentists due to the 

decreased time requirement and ease of application, 

associated flow of water which not only cools the tip 

and but also clear the site of debris and improve the 

field of vision during the procedure [10, 19].  

 

However, they might cause scratches, nicks, 

and chips on the tooth and the restorations, thereby 

increasing the surface roughness of tooth as well as the 

restorations [11, 19, 20]. The increased surface 

roughness of the composite resin may be attributed to 

the preferential removal of weak matrix, thereby 

leaving the harder unreacted glass or filler particles 

protruding from the surface [21, 22]. The increased 

surface roughness in turn increases the available surface 

area 2 to 3 times, providing niche for attachment and 

growth of the microorganisms, thereby causing quicker 

plaque accumulation and difficult plaque removal [8, 

23]. The surface roughness above 0.2 microns and 0.5 

microns causes increased plaque accumulation and 

patient discomfort respectively. The former stated by 

Bollen et al., and the latter by Jones et al., [24, 25]. 

 

It has been well demonstrated that ultrasonic 

scaling increases the surface roughness, when operated 

at both high as well as medium power settings. Within 

the limitations of this study, it has been proved that the 

surface roughness increases much more in high power 

setting than at medium power setting. Not only the 

surface roughness, it has also been showed in other 

studies that medium power setting is beneficial than the 

high power setting, which is discussed below.  

 

The acoustic power output is usually measured 

with the displacement amplitude of the scaler tip [26]. It 

measures the chipping action of the tip as well as the 

amount of cavitational activity produced within the 
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irrigation solution. The magnitude of this oscillation can 

be altered by a control dial [10]. 

 

The ultrasonic scaler was equally effective 

when operated at half power or full power. However, 

working at high setting for a long time may produce 

potential aerosol hazard and thermal damage. A low to 

medium power setting produce adequate chipping 

action and also reduced aerosol formation. The amount 

of cavitational activity generated were sufficient to 

remove the plaque and bacterial endotoxin adequately 

[10, 27, 28]. At half power it retains more water thereby 

giving protection against the mechanical or thermal root 

surface damage and increases therapeutic effectiveness 

[10]. 

 

Erdilek et al., have proved in their study that 

repolishing decreases the surface roughness of all the 

materials to their baseline level [29]. Therefore, 

repolishing the scaled surfaces is mandatory to prevent 

the secondary caries, surface staining, plaque 

accumulation and subsequent periodontal inflammation.  

 

CONCLUSION 
Within in the limitations of this study it can be 

concluded that,  

 Ultrasonic scaling increases the surface roughness 

of the restorative materials. 

 Higher the power setting more will be the post-

ultrasonic surface roughness of the restorative 

material.  

 It is recommended to use ultrasonic scaling at 

medium power setting on the surface of the 

restorations.  

 Repolishing of the restoration is advised to 

decrease the surface roughness to the clinically 

acceptable level.  
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