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a B S t r a c t
BacKGrOUND: the effectiveness of different types of electric toothbrushes in terms of removing bacterial plaque is 
still a debated issue. the aim of the study was to compare the plaque removal after a single use of two types of electric 
toothbrushes, sonic and roto-oscillating, in patients with fixed orthodontics.
METHODS: Twenty-five subjects with fixed multibrackets appliances were randomly selected. Plaque scores were de-
tected using a fluorescein-based detector. After using the sonic toothbrush with a surfactant-free toothpaste, the plaque 
scores were detected again. after 3 months, the procedure is performed again following the same methods, using the roto-
oscillating toothbrush. For the statistical analysis a Student’s t-test using Microsoft Excel 2021 (Microsoft Corp., Red-
mond, WA, USA) was performed. The differences were considered statistically significant for probability values P<0.05.
reSUltS: it can be seen that the brushing carried out with a sonic technology is more effective than the roto-oscillating 
technology. However, the FMPS, MOPI and OPI indexes do not show differences between the use of the two tooth-
brushes. The OHI-S index shows a statistically significant difference using the sonic toothbrush with a significance level 
of 0.05%.
cONclUSiONS: it can be said that both electric toothbrushes are effective for maintaining a good home oral hygiene 
in patients with fixed orthodontics.
(Cite this article as: lanzetti J, Michienzi PD, collura J, Sabatini S, Vilardi S, Deregibus a. comparison of two elec-
tric toothbrushes: evaluation on orthodontic patients. Minerva Dent Oral Sc 2023;72:125-30. DOi: 10.23736/S2724-
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the electric toothbrush is a home oral hygiene 
device used for the mechanical control of 

bacterial biofilm. The wide variety of electric 
toothbrushes on the market today can be classi-
fied according to the technology that moves the 
brush head: the two main types of movement are 
roto-oscillation and vibration. Sonic or super-
sonic technology toothbrushes are characterized 

by a linear vibratory movement of the bristles 
and generally have a head that is very similar 
in shape to a standard manual toothbrush. the 
peculiarity of this mechanism, which combines 
about 31000 transverse movements per minute, 
is the creation of a fluid composed of toothpaste 
and saliva that, thanks to the hydrodynamic ac-
tion, can remove the bacterial biofilm even from 



laNZetti   cOMPariSON OF tWO electric tOOtHBrUSHeS

126 MiNerVa DeNtal aND Oral ScieNce June 2023 

considering the totality of patients – there is not 
strong enough evidence to support greater effi-
cacy of the sonic toothbrush in terms of reducing 
inflammation. However, selecting only studies 
performed on patients wearing fixed orthodontic 
appliances, a significant reduction in the indexes 
can be seen following continuous use (minimum 
six months) of the sonic toothbrush. Many stud-
ies agree that the roto-oscillating toothbrush can 
bring consistent benefits in terms of efficacy and 
speed to patients with fixed orthodontics7-10 be-
cause maintaining good oral hygiene is often a 
complex challenge in the presence of brackets, 
especially during the puberty period, when there 
is a risk of experiencing episodes of gingival in-
flammation much more easily, due to a series of 
hormonal changes that affect tissue permeabil-
ity and production of inflammatory mediators. A 
longitudinal study conducted in a population of 
80 adolescents with fixed orthodontic appliances 
with an average age of about 14 years showed 
that the use of a roto-oscillating toothbrush sig-
nificantly affected the reduction of plaque in-
dexes and gingival inflammation, compared with 
those who had used a manual toothbrush.11 a re-
cent randomized, blinded clinical trial evaluated 
the efficacy of a roto-oscillating toothbrush with 
an orthodontic head and a sonic toothbrush with 
a regular head in patients with fixed orthodontic 
appliances, using digital plaque image analysis 
(DPIA) of anterior teeth. The results showed that 
both treatments produced a statistically signifi-
cant reduction in plaque compared to baseline of 
60.76% for the sonic with a standard head and 
65.62% for the roto-oscillating with an orth-
odontic head, respectively. Notably, the plaque 
reduction due to the use of the roto-oscillating 
toothbrush with an orthodontic head was sta-
tistically significant compared to the sonic.12 in 
another clinical investigation,13 60 patients un-
dergoing fixed orthodontic therapy were divided 
into three groups: the first received an orthodon-
tic manual toothbrush, the second received a 
roto-oscillating electric toothbrush, and the third 
received a sonic toothbrush. results revealed 
statistically significant differences both within 
and between each group. the lowest levels of 
plaque and gingival inflammation were obtained 
with the use of the sonic toothbrush, followed 

surfaces that are not directly reached by the bris-
tles. The action of the fluid extends up to 4 milli-
meters beyond the tip of the bristles.1 the opera-
tion of the roto-oscillating electric toothbrush, 
on the other hand, is based on the mechanical ac-
tion of the brush head, which, by rubbing on the 
tooth surface, breaks down the bacterial biofilm. 
The better efficacy of a general-purpose electric 
toothbrush compared to a traditional one has 
been widely studied and demonstrated. compar-
ing two of the most popular toothbrush models, 
the Philips Sonicare DiamondClean (Philips, 
amsterdam, the Netherlands) with premium 
brush head and the Oral-B 7000 with crossac-
tion brush head (Procter & Gamble, Cincinnati, 
OH, USa), the sonic toothbrush, Diamond-
Clean, was statistically significantly superior 
in reducing supragingival deposits and bleed-
ing rates.2 More evolved models of the same 
toothbrushes were tested by different authors on 
a similar sample and with the same modalities: 
a greater efficacy of the sonic toothbrush was 
shown with a high level of significance in this 
case as well.3 in contradiction to the articles cit-
ed above, a systematic review and meta-analysis 
comparing a high-frequency sonic toothbrush to 
a roto-oscillating toothbrush in reducing plaque 
levels, states that there is significant evidence 
on the greater efficacy in removing bacterial 
plaque of the roto-oscillating toothbrush com-
pared to the high-frequency sonic toothbrush, 
after a single brushing exercise.4 a very recent 
review of the literature5 on the use of sonic and 
roto-oscillating toothbrushes found that there 
was insufficient evidence to support the supe-
riority of either toothbrush when tested on the 
general population. in fact, the inclusion criteria 
used in the review are very broad: no limit of 
age or belonging to specific social environments 
and no particular requirements for the patient. 
this provides the study with high reliability, but, 
sometimes, it is useful to narrow the scope of 
the research and examine only a certain type of 
patients to discover different results. a system-
atic review6 aimed to evaluate the effectiveness 
of a high-frequency sonic toothbrush on plaque 
and bleeding levels in patients of various types, 
including subjects with fixed orthodontic appli-
ances. the article concludes by stating that – - 
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(Figure 1). Twenty-five subjects between 10 and 
25 years of age, wearing fixed multibrackets on 
both arches, were randomly selected among the 
patients treated at the Orthodontic Section of the 
Dental School of Turin. Smoking patients, pa-
tients suffering from systemic diseases, patients 
on antibiotic therapy in the six months preced-
ing the study and users of an electric toothbrush 
were not included in the study. Subjects partici-
pating in the study signed an informed consent 
to the proposed therapy. the principles described 
in the Declaration of Helsinki were followed in 
drafting the informed consent and conducting the 
study. During the first session (T0), the following 
plaque indices were recorded:

• Full Mouth Plaque Score (FMPS) by 
O’leary et al.;14

• Orthodontic Plaque Index (OPI) by De-
clerck et al.;15

• Modified Orthodontic Plaque Index (MOPI) 
by Beberhold et al.;16

• Oral Hygiene Index Simplified (OHI-S) by 
Green et al.17

A fluorescent-based plaque detector was used 
to detect the indices since it is visible only by 
using a special lamp, so that the patient cannot 
see where the deposits are located. the opera-
tor responsible for data collection was blinded 
and did not know whether the patient would 
use the roto-oscillating or the sonic toothbrush. 
after data collection, the patient was given the 
sonic toothbrush (Philips FlexCare model) with 
standard head and instructions on the use of the 
device were given: the bristles were placed at the 
level of the gingival sulcus and the patient was 
asked to change tooth surface every 3 seconds 
so that each surface was equally cleaned by the 
toothbrush for a total time of 3 minutes of use 
of the device. A surfactant-free toothpaste (e.g., 
Sodium lauryl Sulfate) is placed on the head, 
which, having a foaming action,18 could com-
promise and affect the fluid-dynamic action of 
the sonic technology. after 3 minutes, the plaque 
indices are measured again using the lamp. the 
next phase involves a professional oral hygiene 
session, without modifying the patient’s home 
oral hygiene methods. After 3 months (T1), the 
second session is performed following the same 
methods of t0 with the exception of the type of 

by the roto-oscillating toothbrush and finally the 
manual toothbrush. as highlighted in the cited 
articles, the superiority of an electric toothbrush 
technology in terms of effectiveness in remov-
ing bacterial plaque remains a debated issue: 
the studies are numerous and often conflicting 
results. The aim of this study was to examine 
which type of electric toothbrush, between sonic 
and roto-oscillating, is more effective in reduc-
ing bacterial plaque in patients with fixed multi-
brackets appliances, after a single use.

Materials and methods

A randomized controlled trial (RCT) with an 
opportunistic sample was developed. the study 
developed in two operative sessions performed 
3 months apart. a simple random sampling was 
performed, to obtain a representative sample of 
the population of patients treated in the orthodon-
tic department at Dental School. the patients 
were randomly distributed in two groups by per-
forming a block randomization. To minimize the 
variables, all patients used both types of brushing 

Figure 1.—Flowchart of the study.
St: sonic toothbrush; rOt: roto-oscillating toothbrush.
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ability values <0.05, the FMPS, MOPI, and OPI 
indices show no difference between using a son-
ic and roto-oscillating toothbrush, whereas the 
OHI-S index shows a statistically significant dif-
ference between those using sonic versus roto-
oscillating technology at a significance level of 
0.05%. table ii shows the P values of the respec-
tive plaque indices.

Discussion
From the processed data, it can be deduced that 
both sonic and roto-oscillating toothbrushes are 
effective in removing bacterial biofilm pres-
ent on the tooth surfaces of patients undergoing 
treatment with fixed orthodontic appliances. Sta-
tistical analysis showed that the only statistically 
significant difference is shown for the OHI-S in-
dex, while there was no statistically significant 
difference of the other plaque indices (FMPS, 
OPi, MOPi) detected at t0 and t1. Observing the 
trend of the data, it can be seen that brushing per-
formed with sonic technology is more effective 
than roto-oscillating technology. Specifically, for 
the FMPS plaque index, sonic technology was 
able to remove 49.15% of plaque compared to 
40.75% for roto-oscillation technology; the OPi 
index recorded 36.96% plaque removal for the 
sonic group compared to 34.83% for the roto-os-
cillation group; the MOPI index recorded a level 
of oral hygiene of 2.4 with a sonic toothbrush 
compared to 2.78 with a roto-oscillating tooth-
brush; finally, for the OHI-S index it can be noted 

electric toothbrush used. in this case, the patient 
used a roto-oscillating toothbrush (Oral-B Ge-
nius model) with a standard head. the models 
of electric toothbrush to be used by the patients 
have been chosen since they currently are top of 
their lines.

Statistical analysis

Statistical analysis was performed using the Mi-
crosoft Excel 2021 program (Microsoft Corp., 
redmond, Wa, USa). the analysis focused on 
statistically significant differences between the 
sonic toothbrush and the roto-oscillating tooth-
brush. Specifically, between the first operating 
session (T0) and the second operating session 
(T1) regarding the plaque indices detected. the 
confidence interval at the 0.95 level of the popu-
lation mean value was calculated, then, to test the 
true differences, Student’s t-test was performed 
to obtain the P value. Differences were consid-
ered statistically significant for probability val-
ues P<0.05.

Results

Twenty-five patients were included in the re-
search protocol, including 19 females and 6 
males (mean age 15.08 years). In the interim be-
tween the first session (T0) and the second (T1), 2 
dropouts occurred. in both pretreatment sessions 
the FMPS, MOPi, OPi, OHi-S indices did not 
show a statistically significant difference with a 
P>0.05, therefore all variables of S1 and S2 can 
be considered superimposable at baseline. table 
I shows the means and confidence intervals of 
the indices examined before treatment (T0) and 
after toothbrush use (T1) in both groups, sonic 
(S1) and roto-oscillating (S2). Since statistically 
significant differences are considered to be prob-

Table I.—� Averages and confidence intervals of the plaque indices detected at T0 and T1 in the two groups.
t0 t1 ∆T

S1: average±95% ci S2: average±95% ci S1: average±95% ci S2: average±95% ci S1: average S2: average
FMPS 93.46%±0.0547 92.09%±0.0804 44.31%±0.1501 51.34%±0.2792 49.15% 40.75%
OHi-S 2.07±0.7611 2.03±0.5005 0.75±0.4761 1.25±0.6123 1.32 0.78
MOPi 3.68±0.05568 3.72±0.6137 2.4±0.8165 2.78±0.8175 1.28 0.94
OPi 73.1%±0.1211 73.23%±0.1436 36.14%±0.1501 38.4%±0.1936 36.96% 34.83%
The ∆T values indicate the amount of plaque removed in the two groups.
FMPS: Full Mouth Plaque Score; OHI-S: Oral Hygiene Index Simplified; MOPI: Modified Orthodontic Plaque Index; OPI: Orthodontic 
Plaque Index.

Table II.—� P value of the detected plaque indices.
FMPS OHi-S MOPi MOPi

P value 0.19993 0.00085 0.08348 0.59051
FMPS: Full Mouth Plaque Score; OHI-S: Oral Hygiene Index 
Simplified; MOPI: Modified Orthodontic Plaque Index; OPI: 
Orthodontic Plaque Index.
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month apart from each other and partly one ses-
sion at the beginning of the study. evaluations of 
plaque indices recorded throughout the study pe-
riod showed the decisive role that repeated mo-
tivation over time had on improving and main-
taining oral hygiene, regardless of the toothbrush 
used. in the future, it would be interesting to ver-
ify the findings with a larger sample and compare 
the sonic toothbrush with a magnetically driven 
roto-oscillating toothbrush. this new technology 
is based on the roto-oscillating motion and adds 
a mechanism of magnetically transmitted micro-
vibrations to the bristle tip of the brush head, 
promoting quieter and more effective brushing. 
in addition, it would be interesting to evaluate 
whether the different types of brush heads and 
filament arrangement would change the effec-
tiveness of the toothbrush itself. the only clini-
cal study currently available related to this new 
type of roto-oscillating toothbrush20 analyzed its 
efficacy compared to that of a sonic toothbrush 
and a manual toothbrush, showing that this new 
technology achieved a significant reduction in 
plaque index compared to the other two tooth-
brushes and provided significant benefits to the 
patient’s gum health.
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