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ABSTRACT
Introduction: Root canal treatment (RCT) is a procedure that is made through phases even more scrupulous yet one of
the most challenging procedures. Even more formidable for undergraduate students who are in dental practice. Therefore,
a questionnaire is conducted to determine significant procedural difficulties and challenges encountered by
undergraduates during endodontic root canal treatment.
Methods: This was an observational cross-sectional study based on web-survey questionnaires developed by the authors
with high confidence. The sample size was 409 estimated using the Qualtrics calculator with a confidence level of 95%
and a margin of error of 5%. The questionnaire is divided into sections, evaluating the difficulties they’re facing during
the treatment starting from diagnosis to obturation. Data were collected using Google forms and prepared for analysis
using Microsoft Excel. Statistical analysis was performed using the SPSS software.
Results: A total of 409 participants responded, (57.9%) of undergraduates and interns had difficulties during the access
cavity step. And (61.9%) of participants had difﬁculties to locate the canal orifice, while most of the participants did not
report any issues; in particular, in the cleaning and shaping step (86.3%) and in performing local anesthesia (85.1%).
Conclusion: In conclusion, we identify and understand difficulties during root canal treatment, the majority of
participants had difﬁculties to locate the canal orifice, and during the access cavity.
Key words: Root Canal Treatment, Endodontic Difficulties, Cleaning and Shaping.
Introduction
Root canal treatment (RCT) is a procedure that is made
through phases even more scrupulous yet one of the most
challenging procedures.1 And the key goals of root canal
treatment (RCT) are to eliminate bacterial irritants from the
root canal system, properly clean and shape, and then fill the
system to avoid possible reinfection of the sealed canal
system. Also, the appropriate healing of the periapical area
is closely related to the efficient RCT that was made.2 Every
clinician should be well aware of the results of root
canal therapy.3 The errors may occur at any treatment phase,
So the result of RCT depends on the clinician's ability to
carry out the procedure without failures as possible.4
measure the effectiveness of root canal treatment, clinical
signs and symptoms should not always be counted upon. In
root canal treated teeth, epidemiological studies show a high
incidence of apical periodontitis, although most cases remain
asymptomatic 5-8. It is also important to include radiographic
requirements as well.9 In line with what was said during
these phases, the student could go through many obstacles

and difficulties which is certainly different from a student to
another. Therefore, It’s an important part of the development
of teaching methodologies is the insights of dental
undergraduates on their educational experiences.10
Root canal therapy is considered one of the most critical
tasks a dentist should be undertaking during his career. To
achieves this the European Society of Endodontology (ESE)
has proposed that 20 root canal treatments (RCTs) in 20
teeth, including extracted teeth, be performed before
graduation in the recommendations for the undergraduate
program.11 The feedback from undergraduates is relevant for
developing the program and learning process.12 The
endodontic procedure has greatly improved in all respects in
the last few years while dentists can successfully perform
root canal therapy in more than 94% of cases.13 The goal of
root canal therapy is to diagnose and treat the pulp and
periapical diseases and to establish sufficient treatment.14
The outcomes of these treatments depend on the clinician's
ability to conduct the procedure without any mistakes.15
Moreover, nonsurgical root canal therapy (RCT) is a
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significant component of integrated dental healthcare.
Previous studies recorded success rates of > 90 percent
under controlled conditions for non-surgical RCT.
Nonetheless, in cases where RCT is conducted by general
practitioners, this high success rate has been recorded to fall
to 40–65%.16 Also, several studies indicated that the
adequacy of RCT conducted by undergraduate students
ranged from 33% to 70%. Assessing the consistency of the
care and the level of clinical errors will help to enhance
training programs and strengthen health services.17 Hence,
under a managed situation, the success rate of primary canal
teeth care free of apical periodontitis is 90 to 95%.18
Nevertheless, apical periodontitis typically occurs in 24.565.8% of all treatments done by general dentists.19
Many students say that during their practice they do not feel
sufficiently prepared to conduct such treatments. It is
especially true for molar root canal therapy, due to the
anatomical complexity and root canal difficulty.20
Over the years, there has been extensive study of the
technical quality of root fillings performed by undergraduate
students; however, results often seem disappointing.
Many endodontic applications present alternative treatment
methods, such as advanced retreatment methods (surgical or
non-surgical).21 The educational system is a complete
system that starts from the source of receiving the
information, where the doctor is the provider and the student
is the recipient. Developing this process requires knowledge
of the main problem. So, we’re doing this study to determine
significant procedural difficulties and challenges
encountered by undergraduates during endodontic root canal
treatment. However, when looking at the previous
researches we found a few numbers of samples of the same
idea but nothing similar has been found in Saudi Arabia. Our
secondary objective is to assess dental undergraduates’
perceptions about the difficulties they are facing while
performing root canal treatment in Saudi Arabia and then
inspect the student’s and interns’ responses to the difficulties
and make a dissertation to the educators about possible
resolutions. This research was approved by the institutional
review board at AlFarabi dental college in Jeddah, Saudi
Arabia, (reference: IRB-20-08/8).
Materials and Methods
This is a cross-sectional survey study will be conducted on
(July – August 2020) in Saudi Arabia. The sample size will
be estimated using the Qualtrics calculator with a confidence
level of 95%; a sample size of 409. A standardized

questionnaire will be distributed in Saudi Arabia. The
Inclusion criteria are undergraduate students and interns,
Male and Female, who have finished the pre-clinical
endodontic course and agree to participate. These students
had previously attended and finished the preclinical
endodontics course and had entered the clinical endodontic
program. Students who did not complete the pre-clinical
course in endodontics were excluded from the study. A
Structured questionnaire will be used as a study tool. This
tool was developed after reviewing related studies carried
out in Saudi Arabia and elsewhere.
The survey instrument will be a self-administered
anonymous questionnaire in English. Distributed among 5th,
6th- year dental students and dental interns. The questionnaire
consists of 18 questions, classified into 3 sections containing
questions regarding root canal treatment (RCT) difficulties.
Starting with introductory questions, diagnosis, tooth type,
isolation, anesthesia, access cavity, working length, and
reaching thorough cleaning and shaping and obturation. We
will collect the information by distributing an online survey
among Universities in Saudi Arabia. The data collected by
computer using the “Microsoft Office Excel Software”
program (2019) for windows. Will then be transferred to the
Statistical Package of Social Science Software (SPSS)
program, version 20 (IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp). This research was
approved by the institutional review board at AlFarabi dental
college in Jeddah, Saudi Arabia, (reference: IRB-20-08/8).
Results
A total of 409 undergraduates who had completed all
endodontic courses over the same period were given the
survey. Approximately 57.9% of undergraduates mentioned
that they had some difficulties during the access cavity step.
About 61.9% of the undergraduates had difﬁculties to locate
the canal orifice. On the other side, for example, there was a
decreasing
Characteristics
Yes (%)
No (%)
Do you face any difficulties
167 (40.8%) 242 (59.2%)
during Endodontics diagnosis?
Do you face any difficulties in
601(14.9%) 348 (85.1%)
performing local anesthesia?
If it fails do you know another
261 (63.8%) 148 (36.2%)
anesthetic technique?
Do you face any difficulties during
92 (22.5%) 317 (77.5%)
taking a periapical x-ray?
Is there any difﬁculty when you use
69 (16.9%) 340 (83.1%)
a rubber dam?
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Do you face any difficulties during
the access cavity step?
Is it difﬁcult to perform deroofing
for the pulp chamber?
Do you face any difﬁculties to locate
the canal orifice?
Do you face any difﬁculty during
determine the working length?
Is there any difﬁculty in the crowndown technique?
Is there any difﬁculty in the cleaning
and shaping step?
Do you have sufficient knowledge
about intracanal medication?
Do you know how to apply
intracanal medication?
Do you have any difficulties to
achieve a slight resistance (tug-back)
during master cone fitting?
Do you face any difficulties during
root canal obturation?

237 (57.9%) 172 (42.1%)
135 (33.0%) 274 (66.9%)
253 (61.9%) 156 (38.1%)
110 (26.9%) 299 (73.1%)
84 (20.5%)

325 (79.5%)

55 (13.4%)

354 (86.3%)

232 (56.7%) 177 (43.3%)
174 (42.5%) 235 (57.5%)
143 (35.0%)

266 (65%)

92 (22.5%)

317 (77.5%)

Table 1: Students’ Responses for Question Three to
Seventeen of Perceived Difficulties
percentage (65%) of those experiencing problems associated
with difficulties to achieve a tug-back during master cone
fitting. The results for sufficient knowledge about intracanal
medication Demonstrated that 56.7% of the dentistry
students and interns reported difficulty Most of the
participants did not report any issues; in particular, in the
cleaning and shaping step (86.3%) and in performing local
anesthesia ( 85.1%). [See table 1]
Items

Yes (%)

Facing any difﬁculty during
the working length
determination
Yes (%)
52 (12.7%)
No (%)
58 (14.1%)
Having face any difficulties
to achieve a slight resistance
(tug-back) during master
cone fitting
Yes (%)
42 (10.2%)
No (%)
101 (24.6%)

No (%)

P

40 (9.7%)
0.000
258 (63.0%)

50 (12.2%) 0.011
215 (52.2%)

Table 2: Correlation Between Answers Regarding Difficulty
when taking Periapical X-Ray, Working Length and Slight
Resistance
Also, a relationship between the difficulties when taking the
periapical x-ray, difﬁculty when determining working
length, and difficulties to achieve a tug-back during master
cone fitting parameters were found: the Participants who

faced difficulties when determining working length also had
difficulty in taking a periapical x-ray (12.7%) which is the
significance (P = 0.000). On the other side, there is a close
relationship between participants who had difficulty
achieving a tug-back during master cone fitting and taking
periapical radiograph was found (10.2%) (P = 0.011) [See
Table 2].
Items
Having to face any difficulties
during access cavity step
Yes (%)
No (%)
Having face difﬁcult to
perform deroofing for pulp
chamber?
Yes (%)
No (%)

Yes (%)

No (%)

P

147 (35.9%) 106 (25.9%) 0.538
90 (22.0%) 65 (15.8%)

112 (27.3%) 141 (34.4%) 0.000
23 (5.6%) 132 (32.2%)

Table 3: Correlation Between Answers Regarding Difficulty
to Locate the Canal Office, Access Cavity Step and Perform
Deroofing For Pulp Chamber
Were showed a correlation between participants who having
difficultuies during access cavity and facing difﬁculties to
locate canal orifice ; participants who claimed to have
difficulty during the access cavity step also mentioned that
they had trouble in locating root canals (35.9%) which is not
significant but not statistically important (P = 0.538).
Likewise, the difﬁculties to perform deroofing for pulp
chamber and difﬁculties to locate the canal orifice
parameters, Respondents who had problems getting included
in the removing the pulp chamber roof also had difficulty in
identifying root canals (27.3%) which is a statistical
significance (P = 0.000). [see Table 3]
Subscale
Frequency Percentage
At which of the following steps do you
face the MOST difficulty
Endodontic diagnosis
47
11.5%
Rubber dam isolation
12
2.9%
Access cavity
171
41.8%
Deroofing and find the orifice
88
21.5%
13.0%
Determine working length
53
4.2%
Cleaning and shaping
17
5.1%
Obturation
21

Table 4: Students’ Responses for Question One and Two of
Perceived Difficulties
The results showed that the most difficult endodontic
treatment step among all participants was the access cavity
(41.8%) followed by Deroofing and find the orifice (21.5%).
[See Table 4]
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Characteristics
GPA
Less than 2
2-2.49
2.5-3.99
4-4.49
4.5-5

Frequency

Percentage

2
7
169
151
80

0.5%
1.7%
41.3%
36.9%
19.5%

Table 5: Sociodemographic Characteristics of the Study
Participants (n = 409)
Characteristics
GPA
Less than 2
2-2.49
2.5-3.99
4-4.49
4.5-5

Yes

No

P

2 (0.48%)
0 (0.0%)
84 (20.5%)
81 (19.8%)
64 (15.6%)

0 (0.0%)
5 (1.2%)
85 (20.7%)
70 (17.1%)
16 (3.9%)

0.000

Table 6: Percentage and Frequency of GPA And Sufficient
Knowledge About Intracanal Medication.
The GPA average among all 409 participants was 2.5-3.99
(41.3%) followed by 4-4.49 (36.9%). [See table 5].
Also, there was a positive association between the GPA and
sufficient knowledge about intracanal medication
parameters. Participants who had a GPA of 2.5-3.99 (41.3%)
almost half of them didn't have sufficient knowledge about
intracanal medication 85 (20.7%).On the other side
participants who had a GPA of 4-4.49 (36.9%) have
sufficient knowledge about intracanal medication
81(19.8%).[See table 6]
Discussion
The treatment of root canal is a very complicated procedure
and needs confidence, Previous studies found that dental
undergraduates have a lack of confidence in root canal
treatments.22 One complication during the process might
impact the procedure negatively.23 General practitioners
noted that in a dental school it is hard for the undergraduate
to have much exposure to a sufficient amount of root canal
treatment which led to the rise of the relatively low
professional standards of root canal treatment. 24 The
purpose of this study was to explore the difficulties that
undergraduate dental students encounter during root canal
therapy from beginning to the end. Exploring the difficulties
that the students may face during the root canal treatment
might help us find a way to encourage, improve, and
facilitate the treatment process for the students and the
patients. Our study showed that the main issue faced by
dental students is finding and locating root canals. Similar to
Kaplan et al., 2020 23 study as it is a very important step to

open a clear, visible endodontic access cavity to prevent any
missing canals. And also evaluation through radiograph is
the most common method for evaluating the quality of root
canal treatment, and in our study, we worked to find out the
percentage of those facing difficulties in radiographic
evaluation, which is one of the most important steps in the
process of endodontic treatment.14 On the other hand,
Endodontic diagnosis is a very critical step because the
treatment plan solely depends on it. And some students get
confused during the final diagnosis. Therefore, we found that
students who suffer from difficulty are slightly less than
students who think it is uncomplicated. The majority of
students do not face any difficulties during local anesthesia
likewise Tavares et al., 2019 10 study and many other studies.
And also, most of the students can figure different anesthetic
techniques if there were a failure in the first place. Also,
ensuring a clean field during the procedure is a prime factor
for the success of root canal treatment. The use of the rubber
dam during the treatment of the root canal provides three key
advantages: cross-infection prevention, safety, and
improvement of treatment performance.24 In Ibrahim et al.,
2012 24 study stated that the easiest and simplest steps in the
root canal treatment for the student were placing the rubber
dam with a percentage of (92%) almost similar to ours which
is (83.1%) in the Kingdom of Saudi Arabia. With the
developments of tools in the treatment of root canal, the use
of rotary devices has become more frequent instead of the
traditional methods. And through our study, we can see that
students approved that using Apex locator to determine an
accurate working length and also using rotary systems to
accomplish adequate cleaning and shaping is much easier,
faster and more sufficient for them than the conventional
ways comparing to Kaplan et al., 2020 23 study which stated
otherwise. The technique of Crown-Down was simple and
durable for all the undergraduate students in this study
equivalent to Tavares et al., 2019 study 10. Though, viewing
the results of students achieving a slight resistance in master
cone fitting we found that almost third of the student actually
face a difficulty achieving that resistance or tug back. The
treatment of the root canal is a long process and for a
clinically less experienced dental student, it will take much
longer in time. And as Obturation is the last step of the whole
process and course one of the most extremely important
steps of them all for a successful treatment, The stress and
the length of this procedure can also overwhelm both the
patient and the undergraduate student. The undergraduate
student should be allowed to have exposure to further cases
to surpass this difficulty. Kaplan et al., 2020 23 study found
that the student finds a difficulty in doing obturation by
(54.7%) while in ours only a small percentage (22.5%) of the
students in Saudi Arabia suffer during obturation.
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Additionally, throughout our study, we further noticed that
the percentage of students who have sufficient knowledge
about intracanal medicaments is slightly higher than students
who have less knowledge. But the percentage of students
who know how to apply the intracanal medicament is
slightly lower than the ones who don’t know how to apply
the medication in Saudi Arabia. Unlike the students in both
the studies Kaplan et al., 2020 23 and Tavares et al., 2019 10
were their students have more skills on how to apply the
intracanal medication inside the canals. Moreover, frequent
feedback obtained from undergraduates is very beneficial
and should be used to evaluate and resolve the point of
concern.

3.

4.

5.

6.
Conclusion:
Our study was conducted to determine significant procedural
difficulties and challenges encountered by undergraduates
during endodontic root canal treatment. In conclusion, when
we determine and knowing the difficulty during root canal
treatment it was a locate the canal orifice. The greatest
beneficiary is the patient to get the best treatment result.
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