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Abstract

Introduction: the three-dimensional  fluid-tight
obturation of the root canal system ends the
endodontic treatment process and the technical
quality of obturation of the root canal (RC) is a
determinant of the outcome of the treatment. This
final stage of RCT is critical in the outcome of
treatment, thus the need to have adequate and
quality obturation. The audit of the performance of
students in this aspect evaluates performances and
identifies where there is a need for improvement.
Therefore, we set out to evaluate the quality of
root canal obturation performed by undergraduate
and postgraduate clinical dental students.
Methods: a cross-sectional study that evaluated
the root canal obturation performed by
undergraduate and postgraduate students in a
teaching hospital, for 1 year. The radiographic
evaluation was done by calibrated assessors. The
radiographs were viewed under magnifying lenses
(x3.5). The adequacy of length and homogeneity of
the density of obturation were the outcome
variables assessed in all the categories of teeth
treated among patients who are 18 years and
above, seen during the study period.
Results: eighty-four maxillary and 36 mandibular
teeth were root-filled in 97 patients with a mean
age of 37.6 years + 14.7 SD. A good proportion
(47.5%) of the root fillings were done by the
postgraduate doctors. Most of the canals (69.4%)
had acceptable lengths while density was
acceptable in only 37.7%. Slightly over half of
canals with acceptable length (64 out of 127;
50.4%) were reported in teeth with single canals
(p=0.000) likewise with density (28,40.6%). Overall
acceptable length and root filling density was
28.9% and there was no statistical significance in
the performances of the operators in relation to
the length of root filling (p=0.109), and density
(p=0.55). Conclusion: the overall acceptable length
and root filling density was 28.9% among both
undergraduate and postgraduate students. The
adequacy of root canal filling may be dependent
on experience, the complexity of the tooth, and the
method of instrumentation.

Introduction

Endodontic treatment often forms an important
aspect of the comprehensive rehabilitation of
diseased teeth. It acts as a foundation for other
treatments such as intra-radicular post placement
and tooth preparation for crown and bridge work,
by ensuring a total extirpation of the diseased
pulp, biomechanical preparation, and complete
obturation of the root canal (RC) system; thereby
preventing re-infection of the RC system and
allowing periapical tissue healing. Being an
important aspect of restorative dentistry, it is,
therefore, pertinent that both undergraduate and
postgraduate clinical students be skilled and
competent in every aspect of this treatment
modality. Competency in root canal treatment is
further necessary to provide adequate treatment,
especially in this period with increased demand for
RCT borne out of patients” desire to retain their
natural teeth [1-3]. The final component of the
endodontic triad is formed by the complete and
three-dimensional fluid-tight seal of the root canal
system required for a successful endodontic
outcome.

The objectives of obturating the root canal system
following adequate debridement and preparation
are to prevent the passage of microorganisms and
fluid along the root canal and to fill the whole
canal system, not only to block the apical foramen
but also the dentinal tubules and accessory canals.
Therefore, the aim of the obturation of the root
canal system is to eliminate empty spaces from
the coronal to the apical region and preserve the
decontamination already achieved by the
chemo-mechanical preparation stage of the
procedure [4,5]. The quality of root -canal
obturation is a major determinant that influences
the outcome of endodontic treatment. This quality
is dependent on the level of obturation; which
should be 0-2mm from the radiographic apex, and
the density homogeneity of the obturation [6-10].

The various techniques used in obturation, include
the age-long cold lateral compaction achieved
with gutta-percha (GP) and sealers, a widely used
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technique considered to be the gold standard for
comparing newer techniques. The cold lateral
compaction technique is simple, and reliable, with
the ability to control the length of fill [11].
However, it may be time-consuming,
cumbersome, and associated with the presence of
voids between the gutter percha points as well as
between the points and the canal walls especially
when there is an inadequate clinical skill in this
technique [11,12]. Therefore, adequate clinical
skill is required to produce a satisfactory
obturation with a very high success rate and
predictability.

Some studies [13,14] have reported the technical
quality of root canal obturation as the main factor
that determines the success or prognosis of
endodontic treatment, thence, considered the
major cause of RCT failure. The success of RCT can
be assessed by clinical, radiographic, and
histological methods [15]. Evaluation of the
technical quality of root canal obturation is
generally based on radiographic methods [16,17].
This is a simple, reliable, valid, and objective tool
for the quality assessment of root canal
obturation. Procedural errors seen on the
radiograph that may affect the quality of root
canal obturation include root filling ending more
than 2mm from the radiographic apex; extrusion
of GP and sealant into the periapical tissue; the
presence of voids along the canal walls and within
the root filling due to inadequate fluid-tight
seal [18-20].

The evaluation of the technical quality of root
canal obturation is one of the ways of assessing
the effectiveness of endodontic training and
practice  which is done using certain
guidelines [5,6]. Many studies have used this to
assess the skills and competence of undergraduate
students, general practitioners, and even
endodontic specialists [7-9]. However, the
assessment of postgraduate students has not been
presented in many countries. Donnelly et al. [21]
also pointed out that improvement in clinical
performance requires the interaction of factors
such as improved or changes in teaching practice,

training, and the use of technology. Thus, training
and re-training at both wundergraduate and
postgraduate levels  contribute to the
improvement of clinical practice. Furthermore,
auditing of current teaching and practice is
instrumental to improving training and the
outcome of treatment being offered.

Therefore, this study set out with the objective of
evaluating the quality of the root canal obturation
performed by undergraduate and postgraduate
clinical dental students. This will help in assessing
the effectiveness of undergraduate and
postgraduate clinical training in endodontics
aimed at developing skilled and competent
trainees who will provide quality treatment.
Furthermore, the findings from this study may
help to formulate a more efficient program that
will bring about a significant decrease in the
incidence of any undesirable clinical outcomes of
endodontically treated teeth that may be
associated with poor quality of obturation.

Methods

Study design: this was a cross-sectional
observational study.

Setting: the study participants consisted of adult
patients seen at the Conservative Clinic of the
Dental Center of a Tertiary Hospital in Southwest
Nigeria. The completely formed permanent teeth
of patients aged 18 years and above were included
in the study. The operators included 6% year (final
year) undergraduate students, house officers
(dentists undergoing the one-year compulsory
internship ~ post-graduation) as  well as
postgraduate dental residents/registrars (who are
at least 2 years post-graduation and undergoing
re-training towards specialization in endodontics).
For all the endodontic procedures, the hand
instrumentation method of biomechanical
preparation of the canal was employed using
stainless steel k-files. Working length was
determined solely wusing the radiographic
technique and obturation was with the cold lateral
compaction technique using gutta percha. The
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radiographs were taken with E-speed film (PRIMAX
RDX-58E soft. Germany) using a paralleling
technique with a periapical radiograph film
holding device. Poorly processed radiographs and
those with superimposed anatomical structures
were excluded. Framed radiograph viewers and
magnifying lenses (3.5x) were employed for
assessment. The results were compared, and a
final consensus was reached to collect the
appropriate data and the study duly followed the
Helsinki Declaration of study on human subjects.
The data was prospectively collected within 1 year.

Participants: these were patients aged 18 years
and above, who had root canal treatment done by
the undergraduate and postgraduate students at
the Conservative Unit of the Dental Centre of the
tertiary teaching Hospital. Only completely formed
adult permanent teeth were considered.

Variables: the variables considered included the
type of tooth, the identified canals, the operator,
the length of root filling in each root canal
identified, and the density of the root filling. The
quality was acceptable if the root filling length was
0-2mm from the radiographic apex and if there
was homogenous filling density without internal
(between filling) or external voids (between filling
and canal wall). Previous acceptable criteria [7-9]
were used to evaluate the radiographs in Table 1.

Data source/measurement: radiographs of all root
canal treatments were used and evaluated for the
length and density of compaction of the root
filling. The quality of the root canal treatment was
determined by the length of root fillings in relation
to the radiographic apex and the density of
obturation according to the presence or absence
of voids. Previous acceptable criteria [7-9] were
used to evaluate the radiographs. The evaluation
of the radiographs was done by three previously
calibrated independent assessors who were
blinded to the individuals who performed the RCT.
Calibration was done with 5 radiographs each for
the different types of teeth viewed under the
magnifying lenses for reliability and confidence in
assessment. The adequate length was acceptable

if it was 0-2mm from the radiographic apex of the
tooth and reported as 'acceptable' and if not as
'not acceptable'. The paralleling technique is a
widely used method of intra-oral radiography [22]
and was the method employed in this study. The
canals that were superimposed/overlapped on the
radiograph of the molars, but recorded clinically
were referred to as ‘'merged canals’ in this study.

Study size: convenience sampling was employed.
All post-obturation periapical radiographs of root
canal treatment (RCT) performed by
undergraduate and postgraduate students were
prospectively collected within 1 year.

Quantitative: the quantitative data were the age,
the number of teeth and identified canals, and the
frequencies including the mean age were
presented.

Statistical methods: data collected were entered,
cleaned, and analyzed using Statistical software
for Social Sciences (IBM SPSS version 23).
Descriptive statistics were used to analyze the
frequency in relation to age, gender of
participants, the operators, distribution of teeth
treated, and the length and density of teeth
treated. These are presented in tables and charts.
The adequacy of root canal length and density
were compared among the operators and the type
of canal using Chi-square at 5% significance.

Ethical approval: the conduct of the research was
consistent with the declaration of Helsinki on
ethical principles for research involving human
subjects with ethical approval sought and obtained
from the University of Ibadan/University College
Hospital (UI/UCH) ethics and review committee
board (UI/EC/24/0314). Informed consent was also
signed by the participants, and other ethical
considerations associated with data management
such as confidentiality, were maintained.

Results

Participants: one hundred and twenty teeth (84
maxillary and 36 mandibular) were root-filled in 97
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patients (45 males, 52 females) with a mean age of
37.6+14.7 years. A greater percentage (47.5%) of
the teeth were treated by registrars (postgraduate
resident doctors) followed by house officers
(34.2%). About 40% of the anterior teeth were
treated by house officers, most of the lower
molars were treated by the registrars while none
of the maxillary molar teeth, though few, were
treated by the undergraduate students (Figure 1).

Descriptive data: a total of 70% of the root-filled
teeth were in the maxilla, with the lowest
proportion (14.2%) found in the mandibular right
quadrant and the highest (40%) in the maxillary
right quadrant. Over half (63, 52.5%) of the
treated teeth were single-rooted anterior teeth
(Table 2). Table 3 shows that the total of the
minimum expected number of canals in the 120
root-filled teeth was 209, out of which 183 (87.6%)
were identified radiographically. The mandibular
molars had the highest proportion (22 of 30;
73.3%) of merged canals, with the two canals in
the mesial roots appearing merged into single
canals termed mesial canals. Furthermore, all the
single-rooted anterior teeth had their canals
completely identified and it was also possible to
identify all the canals expected in the majority
(7 out of 8, 87.5%) of the maxillary molars. The
total expected number in the maxillary second
premolar was put at two per tooth but could also
be one per tooth depending on the race studied.

Main result/outcome data: the length of the canal
on the radiograph was considered acceptable
when the length of obturation was between
0-2mm short or beyond the radiographic apex,
while anything greater than 2mm was taken as an
unacceptable root-filling length. The majority of
the canals 69.4% had acceptable length and
slightly over half of them (64 out of 127; 50.4%) of
these were reported in teeth with single canals as
compared to other teeth, (p=0.000). The distal
canal of the mandibular molar had the highest
proportion (12 of 56; 21.4%) of unacceptable
canals, followed closely by the mesial canals of the
same tooth type (11 of 56; 19.6%) (Table 4).

The acceptability or otherwise of the density of
root filling is shown in Table 5. The internal (within
root filling) and external (between root filling and
canal walls) voids as detected in various canals are
presented in the table. The density of root filling
was acceptable in only 37.7% of the 183 canals
identified radiographically. The single canals had
the highest number (28;40.6%) among the canals
with acceptable density. The majority (98; 86.0%)
of the total root-filled teeth that were deemed
unacceptable had internal voids. While none of
the identified mesiolingual canals had acceptable
density, only 3 out of 15 (20.0%) identified MB
canals had acceptable density. In Table 6, the
performance of different categories of operators
as related to the radiographic quality of root
fillings is presented. With regards to the length of
root filling, almost all (23/26, 88.5%) of the canals
filled by the students were acceptable, followed by
those done by the registrars (66/97, 68.0%).
Conversely, the registrars had the highest
proportion (40.2%) of canals with acceptable
density, followed by the house officers (35%) and
then the students (34.5%). None of the teeth filled
by the students had both internal and external
voids combined. Overall acceptable length and
root filling density was 28.9% and there was no
statistical significance in the performances of the
operators in relation to the length of root filling
(p=0.109), and density (p=0.55)

In Table 6, the performance of different categories
of operators as related to the radiographic quality
of root fillings is presented. With regards to the
length of root filling, almost all (23/26, 88.5%) of
the canals filled by the students were acceptable,
followed by those done by the registrars (66/97,
68.0%). Conversely, the registrars had the highest
proportion (40.2%) of canals with acceptable
density, followed by the house officers (35%) and
then the students (34.5%). None of the teeth filled
by the students had both internal and external
voids combined. Overall acceptable length and
root filling density was 28.9% and there was no
statistical significance in the performances of the
operators in relation to the length of root filling
(p=0.109), and density (p=0.55).
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Discussion

The demand for root canal treatment (RCT) is
increasing in Nigeria [23,24], therefore, the quality
of the treatment must follow the prescribed
international standard which will lead to healing of
the pulpal pathology and satisfactory patient’s
condition. This study looked at the adequacy and
quality of root canal filling as performed by final-
year undergraduate students and different cadres
of doctors on different types of teeth.

Most of the teeth treated in this study were the
maxillary incisors. This follows the report of many
studies [25-27]. The maxillary anterior teeth (the
central and lateral incisors) are the major teeth
that undergo RCT basically due to their position
which makes them liable to pulpal disease
secondary to trauma. Also, the unaesthetic tooth
discoloration that may occur following the trauma
to anterior teeth is another reason that may
prompt the patient to seek the treatment, RCT.
Although Adebayo et al. [27] observed from their
study that more teeth were endodontically
treated in the mandibular region than the
maxillary, the majority of the teeth in the maxillary
were still the anterior (central, lateral incisors, and
canine) teeth.

The teeth treated by registrars (postgraduate
resident doctors) were more (47.5%) followed by
the House officers while the students had the
least. Also, most of the posterior teeth both
maxillary and mandibular were treated by the
registrars. This corroborates a previous study [28]
that reported less root canal treatment especially
posterior teeth being assigned to undergraduate
students at a teaching hospital setting. This may
be due to less confidence and competence being
shown by undergraduate students in handling
such tooth types. Therefore, more training
especially laboratory endodontic training needs to
be included in the undergraduate curriculum to
improve clinical skills and boost the confidence of
this set of trainees as documented by some
researchers [9,29]. In addition, the registrars make
up the bulk of doctors in a teaching hospital

setting and thus, may be involved more in the
treatment of patients especially because they also
have requirements to fulfill to be qualified for the
postgraduate examinations of different colleges.

The present study assessed the filling of each canal
after identification on a periapical radiograph.
However, the identification of some of the canals
showed the merging/overlapping of more than
70% of the mesial canals into single canals.
Identification of root canals is done conventionally
by wuse of 2-dimensional plain periapical
radiographs, and the paralleling technique used in
this study is the most prescribed due to its
advantages [22,30]. However, a shortcoming of
the technique is the superimposition/overlapping
of roots, canals, and proximal area if the horizontal
angulation of the cone is not well placed on the
film sensor [31]. However, this can be avoided by
taking the radiographs with a film holder or
at different angulations with at least two
radiographs [32]. Also, the use of advanced
radiology such as CBCT has been recommended to
give better results and less radiation [32].
However, the cost and availability may be the
barrier.

Most of the canals (69.4%) had adequate and
acceptable lengths, and this is similar to the report
by Er et al. [33] and within the range of 63.5%-70%
recorded by Mustafa [34]. This finding is also close
to a previous similar study by Adebayo et al. [27]
who reported 71% adequate length in their study
conducted also in Nigeria. However, it is
higher than the 61% presented by Barrieshi-Nusair
et al. [8] and Arigbede et al. [25]. There is,
nevertheless, a difference in the study
participants. The participants in the present study
were a mix of different cadres of doctors and
final-year undergraduate students, while Adebayo
et al. [27] considered different cadres of doctors
categorized based on years of experience, and Er
et al. [33] and Mustafa [34] studied the quality of
obturation performed by undergraduate students
only. The comparison of postgraduate and
undergraduate students (who were final year
undergraduates) in our study may give insight into
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how prepared the undergraduates are and how
much more skill has been acquired by the
postgraduate students who are mostly doctors
with >5 years post-undergraduate training/post
qualification.

The majority of the canals with adequate length
were anterior teeth. The relationship between the
adequate length of obturation among canals in the
anterior and posterior teeth was found to be
statistically significant (p=0.000). Barrieshi-Nusair
et al. [8] reported the same findings in their study.
This also corroborates the result from Mustafa’s
study [34] that reported higher adequacy in
obturation length in anterior teeth which mainly
have single canals that are usually straight. The
present study considered root canals individually
such as was done by Donelly et al. [21] unlike
some other studies [25,27] that considered teeth.
The peculiarity of each canal in every tooth should
be considered when assessing the quality of the
length of root filling. The morphology of the root
canal particularly the degree of curvature may
affect this variable. The complexity in canal length
as regards posterior teeth was also shown by
Mustafa [33] as the majority of the posterior teeth
treated by final year (5" year) students had lower
acceptable adequacy in root canal length filling.

Almost all of the canals filled by the students were
acceptable in length, followed by those done by
the registrars (postgraduate students). This follows
the reports of some studies [31,34,35] that have
reported acceptable root canal length filling by
undergraduate students. The majority of the teeth
treated by the undergraduate students were
anterior teeth with single canals, unlike the other
cadres of doctors who treated posterior teeth. It
also follows the report that the acceptability of the
quality of the root filling decreases as one moves
towards the posterior teeth [36,37]. This is further
explained by the complexity of the anatomy of
posterior teeth as well as the poor accessibility to
such teeth at times, unlike the anterior single-
rooted teeth which usually present with straight
roots with good taper and less degree of curvature
(if any at all) and aberration.

The total number of teeth with acceptable density
(homogeneity) was low in our study (37.2%)
compared to that reported by Pietrzycka et al. [38]
and Arigbede et al. [25] that found the majority of
the teeth (97.69% and 72.1% respectively) had
adequate homogeneity. However, our result is
higher than that of Kielbassa et al. [39] which
reported 70.4% non-homogeneity (29.6%
homogeneity), and Hayes et al. [40]. Internal voids
were responsible for the majority of the root-filled
teeth that were deemed unacceptable in
homogeneity in this study. The combination of
hand instrumentation and cold lateral compaction
technique of obturation employed in this study is
used in many other studies [25,27,34]. This may
show voids when the gutta percha cones are not
well compacted unlike in single cone technique
with rotary biomechanical instrumentation. It
may, therefore, be necessary to compare the
quality of root filing done with rotary
instrumentation and hand instrumentation among
all the cadres of doctors to see if there will be a
difference as regards root filling adequacy and
acceptability.

The registrars had the highest proportion of canals
with acceptable density, followed by the house
officers and then the students. This is converse to
the study by Adebayo et al. [27] where the junior
doctors (0-5 years post-graduation) had more
teeth with good quality root filling than the senior
dentists (> 5 years post-graduation), though this
was not statistically significant (p=0.34). The
registrars in this study, however, may fall into the
category of > 5 years post-qualification. Also, the
study center is a teaching hospital where more
clinical knowledge on endodontics would have
been gained by the post-graduate students
compared to the final year undergraduates, and
the fact that the students see fewer patients
compared to the post-graduate doctors as
reported in a previous study [28].

The total percentage acceptable density and
length of 28.9% in our study was similar to the
report of Romdn-Richon et al. [41] but lower than
that reported by Pietrzycka et al. [38], Moradi et
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al. [42] Adebayo et al. [27] and higher than that
reported by Hayes et al. [41]. The differences
shown here may be due to instrumentations as all
the RCT reviewed in this study were done with
hand instrumentation, unlike other studies [38,41]
where rotary instrumentation was also used and
compared with manual. However, the cold lateral
compaction technique was used just like in
many other studies that employed hand
instrumentation [27,38,41]. Furthermore, Ribeiro
et al. [36] showed the very low quality of root
filling among undergraduates using hand
instrumentation while another study [41] found
better quality of the root filling in RCT performed
with rotary instrumentation compared to manual.
This, therefore, shows the need to introduce and
adopt advances in endodontic treatment for a
better treatment outcome and an improvement in
endodontic training.

Furthermore, the combination of different cadres
of doctors (both undergraduate and postgraduate)
might be responsible for this result. However,
Pietrzycka et al. [38] also considered doctors with
different levels of experience and reported a
better overall acceptable adequate root filling.
Interestingly, they reported that the Endodontists
had the lowest adequate root canal length filling
of 74.48% (due to overfilling of canals) next to 4™
year undergraduate students, however, they had
the second highest adequate canal density. Thus,
experience and adequate exposure may matter for
adequate endodontic treatment. Nevertheless, it
may be necessary to assess the different cadres of
doctors separately. In addition, this result calls for
more clinical training and exposure of
undergraduate as well as postgraduate students to
acquire adequate skills and competencies in basic
endodontic procedures for a better treatment
outcome.

The quality of root filling is directly related to the
better outcome of root canal treatment. This
study, however, did not relate the findings in the
quality of the root filling with the outcome of the
treatment as the follow-up of the treatment was
not part of the scope of this research. Therefore,

further research relating to the treatment
outcome of cases with inadequacies in the length
and density qualities of root filling and coronal
restoration may be necessary as a follow-up to this
study.

The strength of this study is the assessment of
individual root canals instead of the teeth as well
as the comparison of different cadres of doctors
and undergraduate students. The sole use of
radiographic assessment in this study, without the
inclusion of the clinical outcome of the root canal
post-treatment, is however, a limitation but
clinical assessment was not in the scope of this
study.

Conclusion

The adequacy of root canal filling may be
dependent on experience, the complexity of the
tooth, and the method of instrumentation. It may,
therefore, be necessary to introduce and expose
doctors and students (undergraduate) to more
training, and advances that are, in the field of
endodontics for better treatment outcomes.

What is known about this topic
e Adequacy of root canal obturation can
impact positively on the overall success of
the treatment.

What this study adds

e Evaluation of students’ performances both
at undergraduate and postgraduate levels
can reveal the muddiest point of the
treatment and give room for improvement;

e The importance of training and re-training
students on this significant aspect of the
specialty of endodontics is crucial for their
optimal performance.

Competing interests

The authors declare no competing interests.

Deborah Mojirade Ajayi et al. PAMJ - 47(166). 04 Apr 2024. - Page numbers not for citation purposes. 8


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 |\/cdical
090 Journal

Authors' contributions

Deborah Mojirade Ajayi was involved in the
conceptualization of the study, the writing of the
proposal, data collection, data analysis, result
writing, and the final manuscript writing.
Shakeerah Olaide Gbadebo was involved in the
conceptualization of the study, the writing of the
proposal, data collection, data analysis, result
writing, manuscript drafting, and final writing.
Osaro Charles Okeaya-inneh was involved in the
manuscript drafting and final writing. All the
authors have read and agreed to the final
manuscript.

Acknowledgments

We acknowledge Mr Ighaede Anakhe for providing
secretarial assistance.

Tables and figure

Table 1: criteria for evaluation of the technical
quality of root canal treatment

Table 2: distribution of root-treated teeth

Table 3: number of canals identified
radiographically

Table 4: the quality of root canal filling lengths in
various canals

Table 5: density of root filling in the different root
canals

Table 6: acceptability of radiographic quality of
root canal fillings according to operators

Figure 1: distribution of teeth as treated by
operators

References

1. Kirkevang LL, Ho6rsted-Bindslev P, @rstavik D,
Wenzel A. Frequency and distribution of
endodontically treated teeth and apical
periodontitis in an urban Danish population.
Int Endod J. 2001 Apr;34(3): 198-205.
PubMed| Google Scholar

10.

11

American Dental Association. 2005-06 Survey
of Dental Services Rendered. Am Dent Assoc.
2007. Google Scholar

Umanah A, Osagbemiro B, Arigbede A. Pattern
of demand for endodontic treatment by adult
patients in Port-Harcourt, South-South Nigeria.
J West Afr Coll Surg. 2012 Jul;2(3): 12-23.
PubMed| Google Scholar

Peters OA, Seeberger GK. White paper on
endodontic care. FDI World Dental Federation.
2019. Google Scholar

European Society of Endodontology. Quality
guidelines  for  endodontic  treatment:
consensus report of the European Society of
Endodontology. Int Endod J. 2006 Dec;39(12):
921-30. PubMed| Google Scholar

Tomson PL. A guide to good endodontic
practice. British Endodontic Society. First
edition, September 2022;47-56.

Balto H, Al Khalifah S, Al Mugairin S, Al Deeb
M, AlMadi E. Technical quality of root fillings
performed by undergraduate students in Saudi
Arabia. Int Endod J. 2010 Apr;43(4): 292-300.
PubMed| Google Scholar

Barrieshi-Nusair K, Al-Omari M, Al-Hiyasat A.
Radiographic technical quality of root canal
treatment performed by dental students at the
Dental Teaching Center in Jordan. J Dent. 2004
May;32(4): 301-7. PubMed| Google Scholar
Barakat RM, Matoug-Elwerfelli M, Almohareb
RA, Balto HA. Influence of Preclinical Training
on Root Canal Treatment Technical Quality and
Confidence Level of Undergraduate Dental
Students. Int J Dent. 2021 May 13;2021:
9920280. PubMed| Google Scholar

Estrela C, Holland R, Estrela CR, Alencar AH,
Sousa-Neto MD, Pécora JD. Characterization of
successful root canal treatment. Braz Dent J.
2014 Jan-Feb;25(1): 3-11. PubMed| Google
Scholar

. Clinton K, Van Himel T. Comparison of a warm

Gutta-percha obturation technique and lateral
condensation. J Endod. 2001 Nov;27(11): 692-
5. PubMed | Google Scholar

Deborah Mojirade Ajayi et al. PAMJ - 47(166). 04 Apr 2024. - Page numbers not for citation purposes. 9


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 |\/cdical
090 Journal

12.

13.

14.

15.

16.

17.

18.

19.

20.

Qualtrough AJE, Whitworth JM, Dummer PMH.
Preclinical endodontology: an international
comparison. Int Endod J. 1999 Sep;32(5): 406-
14. PubMed| Google Scholar

Smith CS, Setchell DJ, Harty FJ. Factors
influencing the success of root canal therapy: a
five-year retrospective study. Int Endod J. 1993
Nov;26(6): 321-33. PubMed| Google Scholar
Peak JD, Hayes SJ, Bryant ST, Dummer MH. The
outcome of root «canal treatment. A
retrospective study within the armed forces
(Royal Air Force). Br Dent J. 2001 Feb
10;190(3): 140-4. PubMed| Google Scholar

Lin LM, Pascon EA, Skribner J. Clinical,
radiographic, and histologic study of
endodontic treatment failures. Oral Surg Oral
Med Oral Pathol. 1991 May;71(5): 603-11.
PubMed| Google Scholar

Hansrani V. Assessing root canal fillings on a
radio graph-an overview. Br Dent J. 2015 Nov
27;219(10): 481-3. PubMed| Google Scholar
Habib AA, Doumani MD, Nassani MZ, Shamsy
E, Jto BS, Arwadi HB et al. Radiographic
assessment of the quality of root canal fillings
performed by senior dental students. Eur
Endod J. 2018 Jul 19;3(2): 101-106. PubMed |
Google Scholar

Ng YL, Mann V, Gulabivala K. A prospective
study of the factors affecting outcomes of
nonsurgical root canal treatment: part 1:
periapical health. Int Endod J. 2011 Jul;44(7):
583-609. PubMed| Google Scholar

Ng YL, Mann V, Rahbaran S, Lewsey J,
Gulabivala K. Outcome of primary root canal
treatment: systematic review of the literature -
part 2. Influence of clinical factors. Int Endod J.
2008 Jan;41(1): 6-31. PubMed | Google Scholar
Kirkevang LL, @rstavik D, Horsted-Bindslev P,
Wenzel A. Periapical status and quality of root
fillings and coronal restorations in a Danish
population. Int Endod J. 2017 Oct;50(10): 941-
950. PubMed | Google Scholar

22.

23.

24.

25.

26.

27.

28.

. Donnelly A, Coffey D, Duncan HF. A re-audit of

the technical quality of undergraduate root
canal treatment after the introduction of new
technology and teaching practices. Int Endod J.

2017;50(10): 941-950. PubMed| Google
Scholar
Arigbede AO, Umanah AU, Igwedibia PC.

Radiographic assessment of the quality of root
canal treatment carried out by general dental
practitioners at the University of Port Harcourt
Teaching Hospital. IOSR J Dent Med Sci.
2016;15(1): 63-6. Google Scholar

Enabulele JE, Ibhawoh LO. Evaluation of Cases
for Root Canal Treatment in a Tertiary Hospital
in Nigeria. JSM Dent. 2021;9(1): 1135. Google
Scholar

Agholor CN, Sede MA. Endodontic treatment:
an analysis of demand by adult patients in a
tertiary hospital in southern Nigeria. Nigerian
Journal of Dental Research. 2018;3(2): 72-78.
Google Scholar

Arigbede AO, Umanah AU, Igwedibia PC.
Radiographic Assessment of Quality of Root
Canal Treatment Carried Out by General
Dental Practitioners at the University of Port
Harcourt Teaching Hospital. I0SR Journal of
Dental and Medical Sciences (IOSR-JDMS).
2016;15(1): 63-66. Google Scholar

Menakaya IN, Loto AO. An Update on Demand
and Pattern of Root Canal Treatments in a
Clinical Setting in Lagos, Nigeria. Saudi J Oral
Dent Res, Jun 2022;7(6): 169-174. Google
Scholar

Adebayo ET, Ahaji LE, Nnachetta RN, Nwankwo
O, Akabogu-Okpeseyi N, Yaya MO et al.
Technical quality of root canal fillings done in a
Nigerian general dental clinicc BMC Oral
Health. 2012 Oct 15: 12: 42. PubMed| Google
Scholar

Gbadebo SO, Sulaiman AO. The Management
of Challenging endodontic cases by final year
dental undergraduates. Afr J Oral Health.
2020;10(1)1-12. Google Scholar

Deborah Mojirade Ajayi et al. PAMJ - 47(166). 04 Apr 2024. - Page numbers not for citation purposes. 10


https://www.panafrican-med-journal.com

Article 3

PanAfrican
000 |\/cdical
090 Journal

29.

30.

31

32.

33.

34.

35.

Georgelin-Gurgel M, Devillard R, Lauret ME,
Diemer F, Calas P, Hennequin M. Root canal
shaping using rotary nickel-titanium files in
preclinical teaching. Odontostomatol Trop.
2008 Mar;31(121): 5-11. PubMed| Google
Scholar

Yen M, Yeung AWK. The Performance of
Paralleling Technique and Bisecting Angle
Technique for Taking Periapical Radiographs: A
Systematic Review. Dent J (Basel). 2023 Jun
21;11(7): 155. PubMed| Google Scholar

. Al-Manei KK. Radiographic Quality of Single vs.

Multiple-Visit Root Canal Treatment
Performed by Dental Students: A Case Control
Study. Iran Endod J. 2018 Spring;13(2): 149-
154 PubMed| Google Scholar

Fayad MI, Nair M, Levin MD, Benavides E,
Rubinstein RA, Barghan S et al. AAE and
AAOMR Joint Position Statement: Use of Cone
Beam Computed Tomography in Endodontics
2015 Update. Oral Surg Oral Med Oral Pathol
Oral Radiol. 2015 Oct;120(4): 508-12.
PubMed| Google Scholar

Er O, Sagsen B, Maden M, Cinar S, Kahraman Y.
Radiographic technical quality of root fillings
performed by dental students in Turkey. Int
Endod J. 2006 Nov;39(11): 867-72. PubMed |
Google Scholar

Mustafa M. Evaluating the Quality of Root
Canal Obturation Performed by Undergraduate
Dental Students: A Retrospective Clinical
Study. World J Dent. 2022;13(2): 133-137.
Google Scholar

Awooda EM, Siddig RI, Alturki RS, Sanhouri
NM. Radiographic Technical Quality of Root
Canal Treatment Performed by
Undergraduate. J Int Soc Prev Community
Dent. 2016 Nov-Dec;6(6): 554-558. PubMed |
Google Scholar

36.

37.

38.

39.

40.

41.

Ribeiro DM, Réus JC, Felippe WT, Pacheco-
Pereira C, Dutra K L, Santos JN et al. Technical
quality of root canal treatment performed by
undergraduate students using hand
instrumentation: a meta-analysis. Int Endod J.
2018 Mar;51(3): 269-283. PubMed| Google
Scholar

Nagaraja S. Quality of root canal obturation
performed by senior undergraduate dental
students. International Journal of Public Health
Science (IJPHS). 2015 Sep 1;4(3): 197-200.
Google Scholar

Pietrzycka K, Radwanski M, Hardan L, Bourgi R,
Mancino D, Haikel Y et al. The Assessment of
Quality of the Root Canal Filling and the
Number of Visits Needed for Completing
Primary Root Canal Treatment by Operators
with Different Experience. Bioengineering
(Basel). 2022 Sep 13;9(9): 468. PubMed|
Google Scholar

Kielbassa AM, Frank W, Madaus T. Radiologic
assessment of quality of root canal fillings and
periapical status in an Austrian subpopulation -
An observational study. PLoS One. 2017 May
2;12(5): e0176724. PubMed | Google Scholar
Hayes SJ, Gibson M, Hammond M, Bryant ST,
Dummer PM. An audit of root canal treatment
performed by undergraduate students. Int
Endod J. 2001 Oct;34(7): 501-5. PubMed|
Google Scholar

Romdn-Richon S, Faus-Matoses V, Alegre-
Domingo T, Faus-Llacer VJ. Radiographic
technical quality of root canal treatment
performed ex vivo by dental students at
Valencia University Medical and Dental School,
Spain. Med Oral Patol Oral Cir Bucal. 2014 Jan
1;19(1): e93-7. PubMed| Google Scholar

. Moradi S, Gharechahi M. Quality of root canal

obturation performed by senior undergraduate
dental students. Iran Endod J. 2014
Winter;9(1): 66-70. PubMed| Google Scholar

Deborah Mojirade Ajayi et al. PAMJ - 47(166). 04 Apr 2024. - Page numbers not for citation purposes. 11


https://www.panafrican-med-journal.com

Article @

PanAfrican
000 _ \/cdical
000 Journdal

Table 1: criteria for evaluation of the technical quality of root canal treatment

Length of root Adequate | The end of root canal filling is either at or £ 2 mm from the radiographic
canal filling apex
Inadequate | Root canal filling is either too short (more than 2 mm from the
radiographic apex) or extends beyond the radiographic apex
Density of root Adequate | No voids are visible within the root canal filling or between the filling and
canal filling the canal walls
Inadequate | Voids are visible within the root canal filling or between the filling and the

canal walls

Table 2: distribution of root-treated teeth

Maxillary teeth

Toothtype |18 |17 |16 | 15|14 |13 |12 | 11 | Total N 2122|2324 |25|26|27 |28 | Total N
(%) (%)
Number 0 |2 |0 |0 |7 |3 |6 [30|48(40.0) |16|/6 |0 |6 |2 |5 |1 |0 |36
treated (30.0)
Mandibular teeth
Toothtype |48 |47 |46 |45 |44 |43 |42 | 41 | Total N 3113213334 |35|36|37|38| TotalN
(%) (%)
Number 117 |52 (0 |0 |O |2 |17(14.2) |O |O |O |O |2 |3 |12|2 |19
treated (15.8)
Table 3: number of canals identified radiographically
Tooth Total Minimum | Total number of canals identified No of
type n° of expected radiographically
teeth number unidentified
of canals canals
N (%) P |B |D |[DB |ML|MB|S |ME|T;N(%) |N(%)
Anterior 63 63 NA | NA| NA|NA | NA | NA | 63| NA | 63(100) | 0(0)
(100)
Upper 1st | 13 26 10 {10 |NA | NA |NA|NA |3 |- 23 (88.5) | 3(11.5)
premolar | (100)
Upper 2(100) |4 0 [0 [NA|NA |[NA|[NA |2 |- |2(50) 2 (50)
2nd
premolar
Upper 8(100) |24 8 |0 |0 |8 NA | 7 0 |0 23(95.8) | 1(4.2)
molars
Lower 30 90 NA|[NA|[30 [NA |8 |8 |0 |22 |68(75.6) |22(24.4)
molars (100)
Lower 4(100) |4 0O ([0 |0 |O 0 |0 4 |0 4 (100) 0(0)
premolars

NA= Not Applicable, P= Palatal, B= Buccal, D= Distal, DB= Distobuccal, ML= Mesiolingual, MB= Mesiobuccal,
S= Single canal, ME= Merged canals (in a tooth where more than one canal is expected), T= total number of
canals seen radiographically
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Table 4: the quality of root canal filling lengths in various canals

Type of canal Length

Acceptable; N (%) | Not acceptable; N (%) | Total
Single 64 (35.0) 8(4.4) 72
Distal canal 18 (9.8) 12 (6.6) 30
Mesio-buccal canal 7 (3.8) 8(4.4) 15
Mesial (merged MB/ML canal lower) | 11 (6.0) 11 (6.0) 22
Palatal 14 (7.7) 4(2.2) 18
Disto-buccal 5(2.7) 3(1.6) 8
Buccal 5(2.7) 5(2.7) 10
Mesiolingual 3(1.6) 5(2.7) 8
Total 127 (69.4) 56 (30.6) 183

P<0.001; ML= Mesiolingual; MB= Mesiobuccal

Table 5: density of root filling in the different root canals
Type of canal | Acceptable; | Not acceptable | Not acceptable | Not acceptable Total;
N (%) (internal voids); | (external voids); | (internal + external N (%)
N (%) N (%) voids); N (%)
Single 28 (15.3) 38(20.8) 3(1.6) 3(1.6) 72
(39.3)
Distal canal | 14 (7.7) 15 (8.2) 1(0.6) 0 (0) 30
(16.4)
Mesiobuccal | 3 (1.6) 11 (6.0) 0(0) 1(0.6) 15
canal (8.2)
Mesial 10 (5.5) 9 (4.9) 3 (1.6) 0 (0) 22
(12.0)
Palatal 9(4.9) 7 (3.8) 1(0.6) 1(0.6) 18
(9.8)
Distobuccal 2(1.1) 6(3.3) 0(0) 0(0) 8(4.4)
Buccal 3(1.6) 6(3.3) 1(0.6) 0(0) 10
(5.5)
Mesiolingual | 0(0) 6(3.3) 2(1.1) 0(0) 8(4.4)
Total 69 (37.7) 98 (53.6) 11 (6.0) 5(2.7) 183
(100)
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Table 6: acceptability of radiographic quality of root canal fillings according to operators

Variables Operators Total | P-value
Length of root filling Students | House officers | Registrars
Acceptable 23 38 66 127
Not acceptable 3 22 31 56 0.109
Total 26 60 97 183
Density of root filling
Acceptable 9 21 39 69
Not acceptable (internal voids) 15 29 54 98 0.055
Not acceptable (external voids) 2 6 3 11
Not acceptable (internal+external voids) | 0 3 2 5
Total 26 60 97 183
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P=0.000

lowermolars W Lower Premolars

Figure 1: distribution of teeth as treated by operators
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