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BACKGROUND/OBJECTIVE: There is increase in demand and advocacy for root canal treatment. This study evaluated cases planned for root canal treatment in a tertiary

hospital in Nigeria

METHODOLOGY: This was a prospective cross-sectional study of patients who received root canal treatment. The questionnaire sought information on the socio-demographic

characteristics of the participants, the indication for the endodontic treatment and the teeth to receive endodontic treatment. Digital radiographic technique was used to evaluate

the number of roots and root canals.

RESULTS: A total of 143 patients who received root canal treatment on 162 teeth participated in the study. There was a slight male preponderance with males accounting for

50.3%. More maxillary teeth (58.6%) were root-treated compared to mandibular teeth (41.4%). The central incisors constituted the most frequently root-treated teeth (27.2%),
followed by the first molars (21.0%) and then the second molars (16.7%). In the mandibular arch, the most frequently root-treated teeth were the molars (69.2%), while in the
maxillary arch, the most frequently root-treated teeth were the incisors (46.3%). The most frequently encountered pathologies associated with the root-treated teeth were the
sequelae of dental caries (50.6%), trauma (41.4%) and failed root canal treatment (5.6%). Most anterior teeth suffered trauma while posterior teeth suffered complications of dental

caries and this was statistically significant (P<0.0001).

CONCLUSION: More teeth from the maxillary arch, as well as more posterior teeth than anterior teeth across both arches, were root-treated. Incisors were the most commonly

root-treated teeth in the maxillary arch while the molars were the most commonly root-treated teeth in the mandible with complications of trauma being the leading indications for

root treatment of maxillary anterior teeth while the sequelae of caries were the predominant indications for root treatment of mandibular molars.

INTRODUCTION

Root canal treatment is a dental treatment procedure that is
carried out either to maintain asepsis of the root canal system or
to disinfect it, when the pulp is non-vital or has been removed
to prevent or treat apical periodontitis [1]. Root canal treatment
allows the tooth to remain functional in the mouth.

There is increased awareness and interest of patients in root
canal treatment as more of them prefer procedures to retain their
teeth to having extractions of their teeth [2]. Dental health care
providers [3], and endodontists in particular, are creating better
awareness among dental patients of the root canal treatment
option where applicable. With this increase in demand and
advocacy, it has become necessary for more information on
patterns of root canal treatment procedures to be garnered and
made available to aid the understanding of disease patterns as well
as for developing ideal preventive and management approaches
[4]. Itis important that cases for root canal treatment be evaluated
properly for successful outcomes, to avoid attempting root canal
treatment on teeth which do not require the treatment or are
unlikely to succeed even with expert attention upon referral.
The report by Ingle and Beveridge that poor selection of cases
for endodontic treatment ended in avoidable failures, which

constituted as high as 22% of all endodontic failures, has been
cited by Adhya [5]. Such attempts at unviable treatment tend to
distort actual patterns of feasible and viable root canal treatment
procedures performed. Furthermore, no consensus has been
reached on the pattern of root canal treatment and most of the
previous studies were retrospective [4,6-9]. Hence, this study
sought to evaluate cases planned for root canal treatment in a
tertiary hospital in Nigeria.

METHODOLOGY

This was a prospective cross-sectional study of patients
who, after receiving adequate patient education by the research
team, gave informed consent and received conventional
endodontic treatment in the Endodontics unit of the Department
of Restorative Dentistry, University of Benin Teaching Hospital
between January 2019 and June 2020. Data collection was by
the means of an interviewer-administered questionnaire. The
questionnaire sought information on the socio-demographic
characteristics of the participants (age, gender, level of education
and occupation), the indication for the endodontic treatment
and the teeth to receive endodontic treatment. Intra-oral digital
periapical radiographs were taken (Kodak RVG 5100, Carestream
Dental, Stuttgart, Germany). The long-cone paralleling technique
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was employed and when additional information was required,
additional parallax views were obtained. The images were
evaluated by the researchers using the RVG 5100 software and
the number of roots were identified and dichotomized into single
and multi-rooted teeth. The number of root canals identified
after access cavity preparation on the teeth were noted and also
dichotomized into single and multi-canal teeth.

All data collated were analysed using IBM SPSS version 26.0
statistical software. The statistical tools employed for analysis
were descriptive statistics which included frequency distribution,
mean and standard deviation and cross tabulations. Associations
between categorical variables were determined using Chi square
test with p-value set at 0.05.

RESULTS

A total of 143 patients who received root canal treatment
on 162 teeth were recruited into the study. The age range of
the participants ranged from 17 years to 84 years, with a mean
age of 35.82+14.26years with 35.0% in the third decade of life
and 29.0% in the fifth decade of life. There was a slight male
preponderance with males accounting for 50.3% and skilled
workers making up 40.6% of the study population (Table 1).

More maxillary teeth (58.6%) were root-treated compared
to mandibular teeth (41.4%). The teeth distribution by arch is
depicted in (Figure 1), with the mandibular molars accounting
for (27.8%), followed by the maxillary incisors (27.2%) and the
maxillary premolars (16.0%). The least root-treated teeth were
the mandibular canines (1.2%) followed by the maxillary canines
(2.5%) and the mandibular premolars (6.2%).

A higher proportion of the teeth were posterior teeth
(premolars 22.2% and molars 40.8%) while anterior teeth made
up the remaining 37.0% (Figure 2).

‘ Table 1: Demographic characteristics of the participants.

Characteristics Frequency Percent
Age group (years)
<20 11 7.7
21-30 50 35.0
31-40 47 29.0
41-50 12 7.4
>50 23 14.2
Gender
Male 72 50.3
Female 71 49.7
Level of education
No formal education 2 1.4
Secondary education 20 14.0
Tertiary education 121 84.6
Occupation
Professional 23 16.1
Skilled worker 58 40.6
Semi-skilled worker 8 5.6
Unskilled worker 12 8.4
Dependents 42 29.4
Total 143 100.0

30
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Figure 1 Distribution of teeth by arch.

Single rooted teeth were noted in 53.1% of the root-treated
teeth while the remaining 46.9% had multiple roots with 31.5%
having 2 roots, and 15.4% 3 roots. Lone canals were found
in 48.8% of the teeth while the remaining 51.2% had multiple
canals of which 15.4% had 2 canals, 32.7% 3 canals and 3.1% had
4 canals.

The central incisors constituted the most frequently root-
treated teeth (27.2%), followed by the first molars (21.0%)
and then the second molars (16.7%). The least frequently root-
treated teeth were the third molars (0.6%) and the canines
(3.7%) (Table 2).

In the mandibular arch, the most frequently root-treated
teeth were the molars (69.2%) followed by the premolars
and incisors 14.9% each, while in the maxillary arch, the most
frequently root-treated teeth were the incisors (46.3%) followed
by the premolars (27.4%) and the molars (22.1%) and this was
statistically significant (p<0.0001).

The most frequently encountered pathologies associated with
the root-treated teeth were the sequelae of dental caries (50.6%),
trauma (41.4%) and failed root canal treatment (5.6%) (Table 4).

Table 5 depicts the association between the pathology and
teeth type. Most anterior teeth suffered trauma while posterior

premolar, 22.2

Figure 2 Distribution of root-treated teeth by teeth group.
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Table 2: Distribution of root-treated tooth type.
Tooth type Frequency Percent
Central Incisor 44 27.2
Lateral Incisor 12 7.4
Canine 6 3.7
First Premolar 18 111
Second Premolar 20 12.3
First Molar 34 21.0
Second Molar 27 16.7
Third Molar 1 0.6
Total 162 100.0
Table 3: Association of root-treated teeth by arch.
Arch . . Teeth Total
Incisor = Canine Premolar Molar
Maxillary | 44 (46.3) 4 (4.2) | 26(27.4) 21(22.1)  95(100.0)
Mandibular | 10 (14.9)  2(3.0) = 10(14.9) 45(67.2) 67 (100.0)
Total 54 (33.3) | 6(3.7)  36(22.2)  66(40.7) 162 (100.0)
P<0.0001

Table 4: Pathology associated with the root-treated teeth

Pathology Frequency Percent
Sequelae of dental caries 82 50.6
Trauma 67 41.4
Non-carious tooth loss 4 2.5
Failed-root canal treatment 9 5.6
Total 162 100.0
Table 5: Association of pathology by tooth type.
Pathology
Sequelae Non- Failed
Teeth q carious  root ca- Total
of dental Trauma
. tooth nal treat-
caries
loss ment
; 54
Incisor | 10 (18.5) | 36 (66.7) 0 (0.0) 8 (14.8) (100.0)
Canine 1(16.7) 2(33.3) 3 (50.0) 0(0.0) 6 (100.0)
36
Premolar = 23 (63.9) 12 (33.3) 1(2.8) 0 (0.0) (100.0)
Molar 48 (72.7) | 17 (25.8) 0 (0.0) 1(1.5) 66
’ ' ’ ' (100.0)
Total 82 (50.6) | 67 (41.4) 4(2.5) 9 (5.6) 162
’ ' ’ ' (100.0)

Fisher’s exact p<0.0001

teeth suffered complications of dental caries and this was
statistically significant (P<0.0001).

DISCUSSION

A total of 143 patients who received root canal treatment on
162 teeth participated in the study as some patients received root
canal treatment on multiple teeth either concurrently or serially,
within the research period.

The age distribution of participants in the study is comparable
to findings from previous reports, [4,6-8,10-13] with a higher
proportion of the study population between the ages of 21 and
30 years, a finding similar to previous reports [4.8,10,12] but
contrary to another study which reported 46-60years as the most
prevalent age group that received root canal treatment [14].

A slight male preponderance was observed in this study, a
finding different from previous Nigerian retrospective studies
[4,6,9,12] that reported higher prevalence of root-treated teeth
in females. This may be a pointer to an increasing demand for oral
health care by males. Another Nigerian study reported a more
substantial male preponderance [8] than the slight one observed
in this study. The difference in gender distribution between these
two studies may be because the previous study was carried out in
Northern Nigeria where it is believed that females are culturally
more restricted in interactions outside family contacts hence the
male predominance in that study. Studies from other geographic
settings have reported a female preponderance [7,13-16].

An overwhelming proportion (81%) of the participants
had tertiary education. A possible explanation is the fact that
the research setting was contiguous to the neighboring main
campus of the University of Benin with students, staff and their
families living on campus and its environs, numbering in the
tens of thousands, within easy reach of the hospital, although the
facility is open to all members of the public for healthcare. On the
other hand, even after receiving dental education on root canal
treatment by members of the research team, only 2 participants
who had no formal education consented to participating in
this study. This might represent a mindset of members of this
group in preferring tooth extraction to root canal treatment, as
both an immediate and a permanent solution to toothache and
other symptoms which would also be indications for root canal
treatment. More enlightenment, through outreach programs
in pre-hospital situations in the communities, by dental health
care workers on the root canal treatment option when feasible,
instead of extractions, will help spread awareness about it.
Providing facilities and materials for dentists in the communities
to undertake root canal treatment in primary and secondary care
dental facilities may also enhance the awareness and acceptability
of the root canal treatment option, especially to preserve teeth,
among those without formal education.

Similarly, skilled workers and professionals together,
constituted the majority (56.7%) of the participants, followed
by the dependents group which was largely comprised of
undergraduates whose dental treatments were sponsored while
very small representations were seen in the semi-skilled (5.6%)
and unskilled (8.4%) groups. These findings would suggest that
the former groups were more receptive to recruitment into the
study group which was an indication of their acceptance of root
canal treatmentas their preferred treatment option than the latter
groups. While this may be linked to literacy and educational levels,
it may indicate that professionals and skilled workers were more
likely to accept the possibility of receiving multi-visit root canal
treatment procedures and making the necessary rearrangements
in their schedules to keep the multiple appointments that may
be necessary to complete root canal treatments and save their
teeth. Unskilled workers are also more likely to see multi-visit
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root canal treatment appointments as disruptions in their daily
earnings since no payments are received by them when they are
away on dental appointments and therefore unavailable to do
their work. Tooth extraction may therefore have been the more
expedient option for them.

More maxillary teeth were root-treated compared to
mandibular teeth, a finding similarly observed in other previous
reports [4,7,9,12,13,15-18] but contrary to one other report [19].
Furthermore, a higher proportion of the root-treated teeth were
posterior teeth, a finding similarly seen from some previous
Nigerian studies [8,12,20] and an Argentine study [16] but
contrary to other studies that reported a higher prevalence of
root canal treatment in anterior teeth [17,18].

The mandibular molars were observed to be the most
frequently root-treated teeth in this study. This finding is
consistent with findings of previous studies [7,12,21,22] but
differed from reports that recorded maxillary incisors as the
most frequently root-treated teeth. [4,17]. However, the pattern
of teeth affected as seen in this study, showed that maxillary
incisors were next to mandibular molars in prevalence, a finding
similar to a previous Nigerian study [12] but contrary to another
report where the maxillary premolars were found to be next to
mandibular molars in prevalence of root canal treatment [7].
The teeth with the lowest prevalence observed in this study
were the mandibular canines, which tallies with the finding from
another study [4] but differs from that observed in another study
that reported mandibular incisors [14] and another study that
reported maxillary second molars [18].

Single rooted teeth were noted in more than half of the root-
treated teeth. This may be because single rooted teeth tend to be
less complex to treat. The prevalence of multiple canals in this
study was higher than that of lone canals. This can be attributed
to the higher prevalence of posterior teeth which are teeth with
multiple canals observed in this study.

Overall, the central incisors constituted the most frequently
root-treated teeth, a finding different from a previous study in
South-South Nigeria that reported molars as the most frequently
root-treated teeth [4]. The least frequently root-treated teeth
were the third molars followed by the canines. Third molars
generally erupt later than the other molars, making them have
rather shorter times in service with less exposure to the carious
environment as well as being more often handled by extractions
when impacted. These reasons and their frequently encountered
anatomical complexities may explain why third molars were the
least commonly root-treated molars.

In the mandibular arch the molars were the most frequently
root-treated teeth, a finding similar to that from a previous
study [22] followed by the premolars and incisors, while in the
maxillary arch, the most frequently root-treated teeth were
the incisors followed by the premolars and the molars and this
was statistically significant (p<0.0001). Maxillary incisors tend
to be prone to traumatic injuries including luxation injuries
and fractures which could compromise pulp vitality and later
necessitate root canal treatment. Rampant caries also tends
to seriously affect the maxillary anterior teeth, including the

incisors when they are involved, opening up the possibility of the
root canal treatment option.

A higher proportion of root-treated anterior teeth were
maxillary anterior teeth rather than the mandibular anterior
teeth, a finding consistent with some previous studies [8,20]. This
is also possibly related to the higher vulnerability of maxillary
anterior teeth to traumatic injuries than their mandibular
counterparts due to their anatomically more prominent and
more anterior positions.

The indications for root canal treatment recorded in this
study were similar to those of previous studies [13,16]. The
most frequently encountered pathology associated with the
root-treated teeth were the sequelae of dental caries, a finding
similar to ones from previous Nigerian studies [8,9]. This may
be because dental caries is not usually associated with pain
until complications set in and the symptoms often then make
patients to seek care. The second most frequent indication for
root canal treatment in this study was dental trauma. It has been
reported that pulp and periapical diseases are most commonly
due to caries and dental trauma [13]. So, it is not surprising that
they were also the two most common indications for root canal
treatment in this study.

Failed root canal treatment was encountered in 5.6% of the
cases, avalue lower than the 7.5% reported in a previous Nigerian
study [6] and the 17.44% reported in Tunisia [13]. This is not
surprising given that many reports acknowledge the high success
rates of primary non-surgical root canal treatment [23-25].

The prevalence of root-treated anterior teeth and premolars
(59.2%) was similar to, but slightly lower than, the 66% reported
in a previous Nigerian study [6].

CONCLUSION

Root canal patterns seen in this study showed that generally,
more teeth from the maxillary arch, as well as more posterior
teeth than anterior teeth across both arches, were root-treated.
Incisors were the most commonly root-treated teeth in the
maxillary arch while the molars were the most commonly root-
treated teeth in the mandible with complications of trauma
being the leading indications for root treatment of maxillary
anterior teeth while the sequelae of caries were the predominant
indications for root treatment of mandibular molars. More
specifically, the maxillary central incisors were found to be the
most commonly root-treated series, followed by the mandibular
first molar series while the mandibular canines had the least
prevalence of root treatment.
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