
DOI: http://dx.doi.org/10.18363/ rbo.v74n3.p.191

191Rev Bras Odontol. 2017;74(3):191-7

Original Article/Endodontics

Identification of the profile and perceptions of Brazilian 
dentists regarding the use of rotary and/or reciprocating 

instruments in endodontic treatment

Renata Pereira Georjutti,1 Fernanda Ladico Miura,2 Rodrigo Antônio de Faria,3 Alexandre Sigrist de Martin,1 Carlos Eduardo da Silveira Bueno1

1Department of Endodontics, São Leopoldo Mandic Dental Research Center, Campinas, SP, Brazil
2Multiprofessional Resident in Oncology Care, Dentistry Course, Uberlândia Federal University, Uberlândia, MG, Brazil
3Department of Endodontics, Dentistry Course, Triangle Center University, Uberlândia, MG, Brazil 
• Conflicts of interest: none declared.

Abstract
Objective: the aim of this study was to establish the profile of dentists with respect to some characteristics in the use of systems and kinematics of instrumentation 
most used in Brazil for endodontic treatment. Material and Methods: an invitation to participate in the survey was sent digitally to 1,300 dentists from Janu-
ary-April 2016, distributed in the five regions of Brazil, using a service available at surveymonkey.com (Survey Monkey, Palo Alto, CA, USA). They were validated 1,143 
with the option of free and informed consent. The data collected were divided into two groups, the first group being only general practioners group (CG Group) and the 
second group, dentists that did postgraduation in Endodontics (PE Group). Data were statistically analyzed using the Mann-Whitney and Likelihood Ratio (p <0.05). 
Results: most dentists of the two groups reside in the Southeast region; Are of the female gender; Average age between 26 and 34 years and have a postgraduate 
degree. The most striking feature of the use of the reciprocating system was the reduction in working time. Conclusion: within the limitations of the present re-
search, it was concluded that most dentists presented a similar profile regardless of whether or not they had a postgraduate course, since they do not use rotating or 
reciprocating systems exclusively, being Protaper Universal® and Reciproc® the most used, associate the systems with manual files and reuse the files of the systems. 
Keywords: Dentistry; Endodontics; Surveys and questionnaires; Root canal therapy.

Introduction

Several systems of nickel-titanium (Ni-Ti) instruments 
have been introduced in endodontics since the 1990s, 
with the goal of minimizing difficulties faced by clini-

cians during endodontic treatment.1 There are some types of 
automated instrumentation, among which we can mention 
the instrumentation with continuous rotational movement 
and the instrumentation with alternating rotational move-
ment, which can be symmetrical / oscillatory or asymmetric 
/ reciprocating.2-3

Brazil is currently the country with the greatest number 
of dentists (19%), and endodontics is the specialty with the 
second greatest number of professionals registered at the 
Brazilian Federal Dentistry Board, totaling 13.641 special-
ists up to 2015.4 Data on the profile of Brazilian dentists re-
garding the use of Ni-Ti rotary and reciprocating systems 
are scant and incomplete.

Studies on this subject could help address important is-
sues raised by scientific publications and continuing edu-
cation courses, and also provide insight for the assessment 
of problems faced by clinicians in their daily endodontic 
practice.5 Overall, there are few studies on how endodon-
tists-specialists or otherwise-regard new concepts, new 
techniques and new endodontic instruments, and on how 
these advances have influenced their daily clinical practice 
and quality of life.

The objective of this work was to identify the profile of 
dentists in relation to the use of the most used instrumenta-
tion and kinematics systems in Brazil for endodontic treat-
ment through a questionnaire.

Material and Methods
Ample Size
The sample size was calculated using the method of 

Cohran.6 Based on a Type I error of 0.05 and a power of 80%, 
a minimum total sample of 384 individuals was considered 
necessary to detect differences between the two groups 
studied according to statistical tests.

Experimental Design
The two groups were composed of dentists that per-

formed endodontic treatment in their day-to-day clini-
cal, having in the first group only general practioners (CG 
Group) and in the second group, dentists that did postgrad-
uate studies in Endodontics (Group PE), specialization, 
master or doctorate. The questionnaires were distributed in 
all demographic regions of Brazil. The study included only 
dentists residing in Brazil, enrolled in the Federal Council 
of Dentistry (CFO), which use automated instruments (files) 
that perform rotational or reciprocating movements during 
endodontic treatment. Questionnaires answered by dentists 
that were not enrolled in the CFO at the time of the survey 
or returned incompletely filled out were excluded.

Data Collection
This research was approved by the Research Ethics 

Committee of the São Leopoldo Mandic Dental Research 
Center (Opinion nº. 1.431.608), Campinas, SP. An invita-
tion with a link to the questionnaire was sent digitally via 
email, WhatsApp or social media to 1,300 dentists, distrib-
uted in the 5 regions of Brazil, using the service available at  
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www.surveymonkey.com (SurveyMonkey, Palo Alto, CA, 
USA). A total of 1.143 completed questionnaires were ob-
tained from professionals who verified the free and informed 
consent check box agreeing to participate in the study.

The questionnaire comprised 17 items addressing infor-
mation about the routine and clinical conduct of dentists 

during endodontic treatment. Each question was formulat-
ed to ensure that the participant reported a single response. 
When one or more questions were left unanswered, an au-
tomatic warning prevented further completion. After com-
pleting the questionnaire, the participants could no longer 
access their answers (Figure 1).

Figure 1. The questionnaire comprised 17 items addressing information about the routine and clinical conduct of dentists during endodontic 
treatment
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Statistical Analysis
The data were tabulated in a digital spreadsheet (Mi-

crosoft Excel 2013, Richmond, VA, USA). The statisti-
cal analysis was performed using the Statistical Package 
for Social Sciences, version 23.0 (SPSS Inc., Chicago, 
IL, USA). The Mann-Whitney test was used to evaluate 
the difference between the two groups (CG Group e PE 
Group), and the likelihood ratio test was applied to eval-
uate the variables of region, gender, time elapsed since 
graduation, postgraduate studies in Endodontics, instru-
mentation system, technique and instrument used. The 
level of significance was set at p < 0.05.

Results
In the present study, 1,143 dentists completed the ques-

tionnaire correctly, corresponding to a response rate of 
82.9%. Of the total number of participants, 48.91% were lo-
cated in the Southeast (p < 0.05), 8.22% in the Northeast, 

Table 1. Frequencies and percentages of use of the systems and brands studied

Variable Category

POSTGRADUATION

p-valueYes (PE) No (CG)

Freq. % Freq. %

Rotary system only 
No 684 72.80% 167 82.30%

0.005
Yes 256 27.20% 36 17.70%

Reciprocating system only 
No 834 88.90% 165 81.70%

0.005
Yes 104 11.10% 37 18.30%

Prodesign S
Yes 341 36.30% 54 26.60%

0.009
No 599 63.70% 149 73.40%

ProTaper Next
Yes 225 23.90% 44 21.70%

0.491
No 715 76.10% 159 78.30%

Mtwo
Yes 314 33.40% 60 29.60%

0.289
No 626 66.60% 143 70.40%

ProTaper Universal
Yes 395 42.00% 81 39.90%

0.578
No 545 58.00% 122 60.10%

Prodesign R
Yes 173 18.40% 32 15.80%

0.374
No 767 81.60% 171 84.20%

WaveOne
Yes 326 34.70% 68 33.50%

0.748
No 614 65.30% 135 66.50%

Reciproc
Yes 500 53.20% 116 57.10%

0.306
No 440 46.80% 87 42.90%

Adaptive
Yes 53 5.60% 8 3.90%

0.329
No 887 94.40% 195 96.10%

Biorace
Yes 99 10.50% 6 3.00%

0.001
No 841 89.50% 197 97.00%

Hyflex
Yes 107 11.40% 20 9.90%

0.529
No 833 88.60% 183 90.10%

Other (please specify)
Yes 201 21.40% 30 14.80%

0.034
No 739 78.60% 173 85.20%

15.66% in the South, 9.62% in the Midwest and 17.59% in 
the North of the country. The majority were female (60.72%, 
p < 0.05) and held a postgraduation in Endodontics (82.24%, 
p < 0.05). In regard to the time elapsed since graduation, the 
category most represented was 3-4 years (15.75%, p < 0.05).

Regarding the use of instrumentation systems, the mi-
nority of the dentists reported using rotational systems 
exclusively during endodontic treatment, independent of 
the group (p = 0.005), 27.20% in the PE group and 17.70% 
in the group CG. The same was reported for reciprocating 
systems, the minority makes exclusive use of them (p = 
0.005), both in the PE group (11.10%) and in the CG group 
(18.30%).

Table 1 describes the most used instrumentation systems. 
In relation to the rotary instruments, in the two groups, 
the most important was the Protaper Universal (Dentsply 
Maillefer, Ballaigues, Switzerland) system and reciprocat-
ing were the Reciproc files (VDW, Munich, Germany).
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Regarding the time of use, it was observed that the two 
systems were used (p = 0.001) for more than two years on 
the dentists of the PE group (71.40% rotatory and 32.70% 
reciprocating) and less than six months (31% rotational and 
34.70% reciprocating). The association between rotations 
and manual files was reported by 82.20% of the dentists 
of the PE group and 74.30% of the CG group (p = 0.001), 
whereas the association between reciprocanting and man-
ual files was declared by 76.80 % of the dentists of the PE 
group and 73.80% of the CG group (p = 0.001) (Table 2).

Table 3. Frequency and percentages of reuse of systems

Variable Category

POSTGRADUATION

p-valueYes (PE) No (CG)

Freq. % Freq. %

Reuse of rotary instruments

12+ times 18 1.90% 5 2.50%

< 0.05

1 to 3 times 251 26.70% 67 33.00%

3 to 6 times 468 49.80% 89 43.80%

7 to 12 times 140 14.90% 15 7.40%

I do not use Ni-Ti rotary files 30 3.20% 13 6.40%

I never use this system 15 1.60% 6 3.00%

Single use 18 1.90% 8 3.90%

Reuse of reciprocating instru-
ments

12+ times 6 0.60% 0 0.00%

0.05

1 to 3 times 411 43.70% 93 45.80%

3 to 6 times 237 25.20% 55 27.10%

7 to 12 times 45 4.80% 3 1.50%

I do not use reciprocation or other asymmetric 
oscillatory motion 99 10.50% 27 13.30%

I never use this system 3 0.30% 1 0.50%

Single use 139 14.80% 24 11.80%

The hybridization of systems was considered when two 
or more techniques were associated (manual technique, ro-
tary and reciprocating). The frequencies and percentages 
of instrumentation system hybridization are shown in.

Most dentists used Ni-Ti rotary instruments to treat 3 to 
6 cases (p < 0.05), whereas most used reciprocating instru-
ments to treat 1 to 3 cases (p < 0.05). The frequencies and 
percentages of instrumentation system reuse are presented 
in Table 3. 

Table 2. Frequencies and percentages of system hybridization

Variable Category

POSTGRADUATION

p-valueYes (PE) No (CG)

Freq. % Freq. %

Rotary instrument hybridization

Sometimes I use only one system, other times I 
hybridize 324 34.50% 52 25.60%

0.001I never use this system 42 4.50% 20 9.90%

I use only one system 170 18.10% 50 24.60%

I use more than one system (hybridizes) 404 43.00% 81 39.90%

Reciprocating instrument hy-
bridization

Sometimes I use only one system, other times I 
hybridize 250 26.70% 52 25.60%

0.262I never use this system 101 10.80% 25 12.30%

I use only one system 195 20.80% 53 26.10%

I use more than one system (hybridizes) 392 41.80% 73 36.00%

Rotary system alternation

I never use this system 42 4.50% 24 11.90%

< 0.001I use only rotary Ni-Ti instruments 125 13.30% 28 13.90%

I use rotary Ni-Ti instruments alternating with 
hand instruments 773 82.20% 150 74.30%

Reciprocating system alternation

I never use this system 101 10.70% 27 13.40%

0.199I use only reciprocating instruments 117 12.40% 26 12.90%

I use reciprocating instruments alternating with 
hand instruments 722 76.80% 149 73.80%

GEORJUTTI RP et al.
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Figure 2 shows the data referring to the two groups eval-
uated regarding the preference of instrumentation adopted 
in atresic channels, the performance of patency, realization 
of foraminal magnification and the motive of the preference 
of those who make use of reciprocating movement.

Discussion
The survey should be based on the mean repetition of the 

responses, with a representative sample size, both in the pi-
lot phase and in the validation phase of the data.7 In several 
studies using questionnaires, the minimum average of valid 
responses, that is, for global response rates to be considered 
representative, is in the range of 75-80%.8-9 This is consistent 
with that obtained in the present study (82.9%) and higher 
than those found in previous studies.5,10-12

One important limitation highlighted in the study,9 was 
the number of questionnaires that were duly answered, 
since a total of 290 questionnaires answered in their study 
may not correspond to a representative number in the re-
gion studied. In the present study, the number of question-

naires sent (1.300) was higher than the previous study and 
1.143 were duly answered, a number that corresponds to a 
valid representation of the dentist users of rotating and re-
ciprocating systems in Brazil.

Most of the respondent dentists are located in the South-
east region of Brazil (48.91%). This data confirms those re-
ported in previous studies regarding the unequal geograph-
ic distribution of professionals in the country, with a greater 
presence of dental surgeons in the states of the Southeast 
region and in the state of São Paulo (27.7%).13-14

In the present study, the majority of the interviewees, in-
dependent of the group, were female (60.72%), had a post-
graduate degree (82.24%), worked as a general practioners 
and had a mean age between 26 and 34 years. Another 
study13 also found a majority of females (58.7%) among 
the interviewed dentists, but the mean age was higher (43.1 
years). Result different from those found,15 in which 53% of 
the respondents of the 799 questionnaires to the National 

Figure 2. (A) Motion used by dentists for constricted canals. (B) Obtaining of foraminal patency in clinical practice by dentists. (C) Performing of  
foraminal enlargement in clinical practice by dentists. (D) Perceptions reported by the interviewees during the use of reciprocating systems. Diffe-
rent letters indicate statistical difference (p < 0.05)

Identification of the profile and perceptions of Brazilian dentists regarding the use of rotary and/or reciprocating instruments in endodontic treatment



196 Rev Bras Odontol. 2017;74(3):191-7

Health Service of six districts were male, and only 5% re-
ported having a postgraduate degree in Endodontics. The 
same was observed in a study conducted in West India where 
most of the 290 interviewees were general practitioners (n = 
173) and the minority had some type of postgraduate (42 
endodontists and 75 with other specializations).9 These dif-
ferences can be explained by the fact that the surveys were 
carried out in places with different realities.

Previous studies have found that the average length of 
dentists in London was 16 years15 and in Brazil 10.6 years.13 
In the present study, the only graduated dentists were 
formed between 6 months and 2 years, while those who 
had a graduate course were formed more than 4 years ago. 
As for instrumentation systems, satisfactory results have 
been obtained both in the use of the rotational system, in 
which different instruments are used sequentially, and in 
that of reciprocating systems,16 such as WaveOne (Dentsply 
Maillefer) and Reciproc (VDW).17-18 These instruments are 
considered suitable for the preparation of root canals with 
alternating rotation kinematics.19 However, the use of differ-
ent systems in the same treatment has been suggested with 
the aim of carrying out preparations without deviations or 
other complications.20-21

A previous study,22 with the aid of a questionnaire, showed 
that the most frequently used Ni-Ti instruments were those 
of the Profile system (Dentsply Maillefer) (39.8%), followed 
by the ProTaper Universal (Dentsply Maillefer). These data 
contrast with those of the present study, in which the most 
used rotary systems were Protaper Universal, Predesign S 
and Mtwo, regardless of whether the dentists had or not un-
dergraduate Endodontics. This fact can be justified by the 
time elapsed between the moments of the two studies and 
the modification of the techniques, considering that the 
techniques and instruments are influenced by recent re-
search, opinions of leaders, postgraduate training, continu-
ing education and product marketing.5,23

Regarding the time that the interviewees used the in-
strumentation systems important differences were observed 
between the groups. The fact that the dentist has a postgrad-
uate degree in Endodontics (PE group) increased the time 
of use in a year and a half, both of the rotating systems as 
well as the reciprocating. This fact can be explained by the 
PE group being formed by more experienced people, who 
dominate more techniques and had more time to dedicate 
themselves to the study.

A common practice among dentists that work with au-
tomated systems is the reuse of the instruments in a num-
ber of cases. In another job22 observed that the majority of 
respondents (54.3%) reused Ni-Ti files more than 10 times, 
with 54.6% of them responding that limb fracture occurred 
less than 5 times a year. In the United Kingdom, 44.8% of 
dentists reported discarding rotary instruments after first 
use.24 In the present study, the two groups reported reusing 
rotational systems between 3 and 6 times and reciprocating 
between 1 and 3 times. Considering that the majority of the 
interviewees did not reuse the systems more than six times, 
a trend of lower fracture risk was observed, since the num-

ber of fractures is associated with the number of channels 
treated.24

Ni-Ti instruments generally fractured when used eight 
or more times, and the amount of fracture observed when 
using only the rotational technique is greater than when 
hybridizing the rotational system with manual files.25 Sev-
eral studies have observed that the instruments used with 
alternating rotation have a greater average number of uses 
compared to the ones with continuous rotation.26

Even with all this technological evolution, the anatomical 
variations of the root canals remain a challenge to obtain the 
conformation and cleaning of the root canal system. There 
is as yet no instrument or instrumental system that fully 
achieves these objectives, particularly in the apical portion 
and in the isthmus zones between channels.21 Hybridization 
of some instrumentation systems can be performed without 
significantly interfering with the original root canal mor-
phology and obtaining a higher degree of cleaning than 
when a single system is used. The hybridization of instru-
mentation techniques is also a common practice reported 
between the dentists of the present study. Most clinicians 
and endodontists (more than 70%) intercalate the use of ro-
tary or reciprocating instruments with manual files, espe-
cially in cases of atresic channels.

In a study that had the aid of a questionnaire to verify the 
use of Ni-Ti rotary instruments by endodontists in the state 
of Rio Grande do Sul, the greatest advantages reported by 
professionals were the rapidity of preparation of root canals 
and the lower stress of the patient and of the professional 
when compared to the one generated during the application 
of manual instrumentation techniques.27 Single-file instru-
mentation has also demonstrated the advantage of being 
faster in the studies.28 In the present study, the characteris-
tics of the alternating (reciprocating) rotation systems most 
reported by the dentists (of the two groups) were the reduc-
tion in preparation and filling time of the canals, followed 
by improvement in the technique in endodontic treatment.

The achievement of foraminal patency and foraminal en-
largement was another issue addressed in the present study. 
The patency procedure, during endodontic treatment, pre-
vents the accumulation of dentin scrapings that may com-
promise the preparation of the apical third.29,30 In addition 
to avoiding deviations or losses of the work limit, but espe-
cially in infected canals, it interferes with the microbial ar-
rangement in the apical foramen; Promoting an imbalance 
and reduction of bacterial aggressiveness and, therefore, in-
ducing a biological response, most of the times, positive.30,31 
The foraminal patency was reported to be obtained in all 
cases by 81.20% of the dentists interviewed in the PE group 
and 70.9% in the CG group, whereas the foraminal enlarge-
ment has not been performed by a large part of the inter-
viewees (between 36, 90% and 42.40%). This fact may be 
due to the greater amount of apical extrusion of the shutter 
material that occurs when the magnification is made during 
instrumentation.32 However, the smaller amount of debris 
accumulated with both alternating and continuous rotating 
instruments should be taken into account when performing 
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foraminal magnification.33

The present study allowed the approach of an expressive 
number of dentists (n = 1,143), a fact that is mainly due to 
the ease of access of the participants to the questionnaire. 
On the other hand, the fact that the study was based on the 
application of a questionnaire can be considered a limita-
tion, since a direct observation of the procedures performed 
by the participating dentists was not performed.

In conclusion, the data of this research indicate that the 

majority of Brazilian dentists are located in the Southeast, 
are women, with postgraduation in Endodontics. Regarding 
the use of instrumentation systems, most dental surgeons 
presented a similar profile regardless of whether or not they 
had a postgraduate course, do not make use of rotary or re-
ciprocating systems, and the Protaper Universal and Recip-
roc systems are the most used. They associate systems with 
manual files, reuse systems files, perform foraminal patency 
in most cases and are not adept at foraminal enlargement.

Identification of the profile and perceptions of Brazilian dentists regarding the use of rotary and/or reciprocating instruments in endodontic treatment


