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Abstract 
During the past few centuries, endodontics has benefitted from the latest technologies and new techniques, 
Ultrasonics being one of them. Ultrasonics in endodontics has been used for various purposes such as 
refining of access cavities, irrigation, removal of pulp stones/ metallic posts/ fractured instruments. It is also 
being used in surgical endodontics which include procedures such as root end resection and microsurgeries. 
Ultrasonics thus plays a key role in the successful outcome of endodontic therapy. The present survey was 
conducted among postgraduate students in endodontics, general dental practitioners and endodontists. The 
aim of the present survey is to assess the knowledge, attitude and practice regarding the use of ultrasonics 
in endodontics among practitioners. Questionnaire based survey comprising 19 questions divided into 
knowledge based, attitude based and practice based questions. The questionnaire was circulated via electronic 
media through mails. A 200 responses were received from the respondents,.The responses were viewed in 
M.S. office excel and the results were interpreted using graphs by SPSS 23.0 Version.39% of postgraduates in 
endodontics, 40% of Endodontist and 21% of general dentists participated in this survey.This survey enables 
the reader to get a better understanding of the precise and indispensable use of ultrasonics in endodontic 
practice. Within the limitations of the study, it shows that the knowledge with respect to ultrasonics in 
endodontics is moderate compared to attitude and practice among respondents.This survey indicated the 
need for educational intervention to improve the knowledge,attitude and practice on the use of ultrasonics 
in endodontics among dentists. 
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 Introduction

The use of ultrasonics or ultrasonic instrumentation 
was first introduced into dentistry for cavity preparation 
using an abrasive slurry, and its aids in thorough cleaning 
of teeth which helps in bonding of the laminates to tooth.1 

However a different application was introduced in 1955, 
when Zinner reported its use to remove deposits on the 
tooth surface.2 This was improved by Johnson and Wilson 
into an established tool in Periodontics, the ultrasonic 
scaler. The concept of ultrasonics in Endodontics was 
introduced by Richman in 1957. However, it was Martin 
et al, who demonstrated the ability of ultrasonically 
activated k files to cut dentin to use it in preparation of 
root canals. The term ‘Endosonics’ denotes the ultrasonic 
and synergistic system of root canal instrumentation and 
disinfection. It was coined by Martin and Cunningham.3

Ultrasound is sound energy with a range of 
frequency between 25kHz and 40kHz. There are two 
basic methods of producing ultrasound- magnetostriction 
and piezoelectric. 2 The two biophysical effects of 
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ultrasound are acoustic streaming and cavitation. 
Acoustic streaming is the rapid, turbulent and circular 
movement of the fluid around a vibrating file producing 
shear stresses arising from frictional forces. Cavitation 
can be described as the impulsive formation of cavities 
or bubbles in a liquid through tensile forces induced by 
high speed. These bubbles expand and rapidly collapse 
producing a focus of energy leading to intense sound and 
damage.4

There are various applications of ultrasonics in 
endodontics which are as follows: 5–7

-	 Access refinement, negotiating calcified canals 
and removal of pulp stones.

-	 Removal of any obstructions within the canal 
such as separated instruments, root canal posts, fractured 
metallic posts 8.

-	 Increased action of irrigating solutions.

-	 Irrigation, disinfection.

-	 Ultrasonic condensation of gutta percha.

-	 Surgical endodontics: root end resection, 
refinement and placement of root end obturating 
material.9

-	 Root canal preparation.

There are contemporary endodontic ultrasonic 
machines and ultrasonic tips to perform all the functions 
related to endodontics. The current endodontic ultrasonic 
tips and attachments are 10

-	 Access refinement and apical microsurgery 
tips:pro endo tips #1 to #8 designed by Clifford Ruddle.

-	 Microprojection tips.

Ultrasonic action plays an important role in 
irrigation.11 Basically, there are two types of irrigation- 
passive ultrasonic irrigation, ultrasonic irrigation and 
instrumentation/continuous ultrasonic irrigation. Passive 
ultrasonic irrigation is the technique of ultrasonic 
activation after the completion of instrumentation. The 
term passive implies only activating the irrigant but not 
contacting or cutting dentin.6

Continuous ultrasonic irrigation is achieved by 
simultaneously and continuously delivering irrigation 
during ultrasonic activation. It is more effective 
comparatively. The use of ultrasonics in endodontics 
is cropping up and many new techniques and machines 
have been put into use.12

The foray of ultrasonics into Endodontics has 
eased quite a few hiccups in clinical practice such as 
negotiating the calcified canals, removal of pulp stones 
or fractured instruments or dislodged posts within the 
canal. It has also uplifted the efficiency of the irrigation 
regime and ensured thorough irrigation of the root canal. 
This has improved the success rate of endodontics.The 
aim of this survey was to assess the knowledge, attitude 
and practice of ultrasonics in endodontics among 
endodontists, postgraduate students in endodontics and 
general practitioners. 

Materials and Methods

The survey was conducted in May 2020 among 
General dentists, PG students in endodontics, 
Endodontists to assess the knowledge, attitude and 
practice regarding the use of ultrasonics in endodontics.

This questionnaire based survey consisted of 19 
questions with multiple choice. The questionnaire was 
divided into demographic data, knowledge based and 
attitude based. The questionnaire was circulated via 
electronic media through mail.

Statistical analysis:The collected data was converted 
into excel sheets. Bar graphs and pie charts were used 
for pictorial representation of the result of the study.

Results and Discussion

200 responses were received from the respondents. 
Among the 200 responses received from the participants, 
57% consisted of females and 43% males. 31.5% 
of the participants were of the age group 20-30 yrs. 
Majority of the participants were General Dentists 
[40%] followed by PGs in endodontics [39%] followed 
by Endodontists [21%]. 36% of the participants had a 
professional experience within 5 years whereas 64% of 
the participants had a professional experience of more 
than 5 years. (Table 1) 
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Based on the knowledge of the participants based 
on the usage of Ultrasonics in Endodontics, about 76.5% 
of participants are aware that both acoustic streaming 
and cavitation are the biophysical effects of Ultrasonics. 
Regarding the thread patterns used in ultrasonic units, 
69.9% of participants are aware that both E&S thread 
patterns are the types of thread patterns. Regarding the 
frequency of ultrasonic irrigation it can be seen that 
there is lack of proper knowledge about it as 46.5% 
of participants find 10-15Hz as frequency of irrigation 
unit whereas only 30% of participants correctly knew 
that the frequency of irrigation was 25-30Hz [Figure 1]. 
Regarding the types of ultrasonic irrigation, 77.6% of 
participants are aware that both passive and continuous 
ultrasonic irrigation are the types of ultrasonic irrigation 
[Figure 2]. Based on the analysis done by Chi square 
test three responses have shown statistically significant 
difference between fields of practice and the responses 
based on their knowledge regarding ultrasonics 
[p<0.05], whereas one response has shown statistically 
insignificant difference [p>0.05]. 

Depending on the attitude of participants regarding 
the usage of ultrasonics in Endodontics, 46.6% of 
participants opted that sonic,subsonic,negative pressure 
and ultrasonic irrigation are the best adjuncts for irrigation. 
69.8% of participants preferred ProEndo ultrasonic tips 
for access refinement. 41.5% of participants opined that 
ultrasonic tips aided in negotiating the calcified canals 
precisely [Figure 3]. 44% of the participants preferred 
continuous ultrasonic irrigation as the best over the 

others [Figure 4]. Based on the analysis done by Chi 
square test two responses have shown statistically 
significant difference between fields of practice and the 
responses based on their attitude towards ultrasonics 
[p<0.05], whereas two responses have shown statistically 
insignificant difference [p>0.05] . 

Depending on the practice of Ultrasonics in 
Endodontics, 45% of participants recommended 
ultrasonics in pulp stone removal and locating calcified 
canals. 57% of the participants are aware that ultrasonic 
tips can be used in root end resection. 61.5% of the 
participants recommended ultrasonic tips in cases 
of access refinement and 50% of the participants 
recommended ultrasonic tips in root canal disinfection 
procedures. Regarding the types of ultrasonic tips 
in endodontics, 76.5% of the participants are aware 
of the types. 27 % of the participants recommended 
ProEndo #7&#8 tips for pulp stone removal and 18% 
of participants recommended ProEndo #1 & #2 tips for 
the same whereas 56% recommended both the types 
for pulp stone removal [Figure 5]. 84% of participants 
preferred ultrasonic tips in case of removal of metallic 
posts [Figure 6]. Most of the participants (82.6%) are 
willing to attend CDE programs on usage of Ultrasonics 
in Endodontics.Based on the analysis done by Chi square 
almost all responses have shown statistically significant 
difference between fields of practice and the responses 
based on their practice towards ultrasonics [p<0.05]. 

Table 1: Showing Demographic Data of participants: 39% of Postgraduates in endodontics, 40% of 
Endodontist and 21% of general dentists were participated in this survey, 36.5% were belong to 0-5 years 
of experience, 33.5% belong to 6-10 years of experience, 21% belong to 11-15 years of experience and 9% 

belong to >15 years of experience. 

Demographic variables Categories No. of respondents Percentage%

Gender
Male

Female
Total

86
114
200

43
57
100

Age(years)

20-30 y
31-40 y
41-50 y
>50 y

63
59
51
27

31.5
29.5
25.5
13.5
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Field of practice
PG (Endodontics)

Endodontist
General Dentist

78
80
42

39
40
21

Years of experience

0-5
6-10
11-15
>15

73
67
42
18

36.5
33.5
21
9

 
Figure 1: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the frequency of ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number 
of responses, where blue denotes 25-30kHz, green denotes 1-6kHz, light brown denotes 1.6Hz and purple 

denotes 10-15 Hz. The association was analyzed using Chi square test and was found to be statistically 
signifi cant,[chi square value =29.18;    p value =0.00 (p<0.05)], proving that general dentists and 

postgraduate students have better knowledge regarding the frequency of ultrasonic irrigation compared to 
endodontists. 

Cont... Table 1: Showing Demographic Data of participants: 39% of Postgraduates in endodontics, 40% of 
Endodontist and 21% of general dentists were participated in this survey, 36.5% were belong to 0-5 years 
of experience, 33.5% belong to 6-10 years of experience, 21% belong to 11-15 years of experience and 9% 

belong to >15 years of experience. 
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Figure 2: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the types of ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number of 
responses, where blue denotes continuous irrigation during instrumentation, green denotes passive 

ultrasonic irrigation, light brown denotes continuous ultrasonic irrigation and purple both continuous 
and passive ultrasonic irrigation. The association was analyzed using Chi square test and was found to be 

statistically not signifi cant, [chi square value=9.67; p value =0.13 (p>0.05)], proving that all the respondents 
have adequate knowledge regarding types of ultrasonic irrigation. 

 
Figure 3: Bar graph showing the association between the fi eld of practice of the participants and responses 
to the ultrasonic tips aiding in negotiation of the canal. X axis denotes the fi eld of practice, Y axis denotes 

the number of responses, where blue denotes yes, green denotes no, light brown denotes maybe and purple 
denotes no idea. The association was analyzed using Chi square test and was found to be statistically 

signifi cant, [chi square value=22.04; p value =0.00 (p<0.05)], endodontists (20.5%) have better awareness of 
ultrasonic tips aiding in negotiating the canal compared to postgraduate students and general dentists. 
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 Figure 4: Bar graph showing the association between the fi eld of practice of the participants and responses 

to the best adjunct for ultrasonic irrigation. X axis denotes the fi eld of practice, Y axis denotes the number of 
responses, where blue denotes sonic irrigation during instrumentation, green denotes ultrasonic irrigation, 
light brown denotes subsonic irrigation and purple negative pressure irrigation and yellow denotes all. The 
association was analyzed usingChi square test and was found to be statistically not signifi cant,[chi square 
value =12.43; p value =0.13 (p>0.05)], proving that all the respondents have adequate awareness about the 

adjuncts of irrigation.
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Figure 5: Bar graph showing the association between the fi eld of practice of the participants on the usage 
of ultrasonic tips in case of removing pulp stones. X axis denotes the fi eld of practice, Y axis denotes the 

number of responses, where blue denotes Pro Endo #1 & #2, green denotes Pro Endo #7 & #8, light brown 
denotes both and purple denotes none. The association was analyzed using Chi square test and was found 

to be statistically not signifi cant’ [chi square value=10.50;p value =0.12 (p>0.05)], proving that all the 
practitioners recommended both the types of ultrasonic tips in removing pulp stones.

Figure 6: Bar graph showing the association between the fi eld of practice of the participants and the 
recommendation of ultrasonic tips in removing metallic posts. X axis denotes the fi eld of practice, Y axis 

denotes the number of responses, where blue denotes yes, green denotes no. The association was analyzed 
using Chi square test and was found to be statistically not signifi cant’ [chi square value=1.68;p value =0.43 

(p>0.05)],proving that all the practitioners recommend ultrasonic tips in removing metallic posts. 
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 The main objective of this study is to analyse the 
appropriate knowledge and usage of ultrasonics in 
clinical practice	 and dental institute among general 
dentists, post graduate students in Endodontics and 
Endodontists. This study discusses various applications 
and aspects of ultrasonics in Endodontics. According to 
literature review, ultrasonics were introduced in dentistry 
in conservative field to perform cavity preparation.13 
Later it was used in the field of Periodontics to perform 
scaling. The application of Ultrasonics in Endodontics is 
credited to Richman.3 In a previous study conducted by 
Cesar de Gregario, he found that endodontists were more 
aware about disinfection with ultrasonics compared 
to general dentists. 14 Previous studies have reported 
the compromised efficacy of manual irrigation using 
conventional methods, as these methods could not reach 
the anatomical complexities and isthmuses to clean and 
irrigate effectively.15,16 An in vivo study on ultrasonic 
irrigation in human molars conducted by Rubin Gutarts 
et al showed that the efficacy of Ultrasonic irrigation is 
superior compared to manual conventional methods.17 
He also showed that the isthmus cleanliness improved 
and the success rate ranges from 15 to 38%.18 These 
results were in accordance with Lev et al, Goodman et al, 
Haidet et al,Metzler et al and Archer et al and confirmed 
that complete tissue removal from isthmus is impossible 
with hand/rotary cleaning and shaping alone. In our 
present study, 42.5% of the respondents also opine that 
ultrasonic irrigation is the best.19,20

In an in vitro study done by David E.Stamos et al, 
he compared the debridement ability of hand, sonic 
and ultrasonic instrumentation.21,22 He said sonic 
and ultrasonic debridement was faster and superior 
compared to the hand/ conventional method. But he also 
reported that statistical analysis indicated no significant 
difference in canal and isthmus cleanliness at 3 mm level. 
However, he postulated that ultrasonics using 2.5% of 
NaOCl exhibited the treatest percentage of canal and 
isthmus cleanliness. 7,23

In a study conducted by Anny Carine Barros et 
al, he demonstrated the effects of ultrasonic tips on 
intraradicular post removal. 24 He concluded that the 
most effective way in reducing force required for 
intraradicular post removal is to use ultrasonic vibration 
with elongated cylindrical shaped and activated tips. 
This was in accordance with the study conducted by 

Atiyeh Feiz et al, where he concluded that ultrasonics 
were effective in removal of prefabricated metal posts 
24 which is in accordance with our survey where 84% of 
the respondents opine that ultrasonic tips are effective in 
removal of metallic posts. 

An in vitro study on the success of ultrasonic 
technique in removing fractured instruments from the 
root canal was conducted by Hasan et al. He concluded 
that the success rate was 80%25,26. P.Jain et al conducted 
a study on using ultrasonic tips to remove pulp stone 
from the canal. In his study, he could successfully 
remove a 16 mm long pulp stone from the maxillary first 
molar.27 But in our survey, only 45% of the respondents 
are aware and assume that ultrasonic tips aid in the 
removal of pulp stones which does not correlate with the 
percentage of success in the previous studies.

Ellen Paark et al said that wide array of ultrasonic 
tips that are currently available i.e., Pro Endo ultrasonic 
tips #1 # 8 are useful in access refinement and also 
microsurgery ultrasonic tips are effective in root end 
surgeries.4,28 In our survey 57% of the respondents avail 
the benefits of microsurgery tips for root end resection 
and 61% of the respondents find ultrasonic tips better for 
access refinement. 

However, there are certain limitations of ultrasonics 
29,30 : The technique is operator dependent, Ultrasonics 
cannot be used for deeper structures in case of surgeries 
as the ultrasound waves could be potentially damaging, 
decreasing tactile sensitivity initially.

Surveys help in assessing the level of knowledge 
attained by the practitioners/participants and also 
enables the researchers to reach a wider group of 
population and assess the awareness, knowledge and 
practice of the practitioners especially regarding the 
recent advancements in the field of dentistry.

The limitations of our survey are: 

-	 Confined to a smaller number of respondents.

-	 Cannot be generalized to a large population. 

-	 Web based surveys are inaccessible to 
challenging respondents who may lack access to the 
survey.

-	 Sampling errors arise due to online surveys.
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-	 Open ended questions and responses might lead 
to interviewer bias. 

In future, a larger population, particularly for a 
certain speciality/age/ experience group among dentists 
should be studied. 

Conclusion

This survey was done to assess the knowledge, 
attitude and practice regarding the use of ultrasonics 
in Endodontics. This survey enables the reader to get 
a better understanding of the precise and indispensable 
usage of Ultrasonics in Endodontic practice. Within 
the limitations of the study, it shows that knowledge 
with respect to ultrasonics in endodontics is 
moderate,compared to attitude and practice among 
respondents. It is recommended that CDE programs can 
be conducted for dentists to increase their awareness and 
to gain more knowledge about the usage of Ultrasonics 
in Endodontic practice. 
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