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ABSTRACT

Aims: The aim of this study was to evaluate the mesiobuccal root canal morphologies and interorifice distances of maxillary

first molars using cone-beam computed tomography (CBCT).

Methods: CBCT images of 477 patients who had undergone CBCT for various reasons were examined and 654 maxillary first
molars were included in the study according to the study criteria.

Results: The most common canal configuration observed in mesiobuccal roots was type II (p < 0.05). The median interorifice
distance was 2.28 mm in roots with type II canal configuration, while it was measured as 2.55 mm in roots with type IV
canals, and a significant difference was found depending on the presence of canal in the apical third of the root (p < 0.001).
The median interorifice distance was found to be 2.58 mm in males and 2.34 mm in females, and a significant difference was

detected (p < 0.001).

Conclusion: Various canal variations can be observed in the mesiobuccal roots of maxillary first molars, and the length of
interorifice distance can predict the canal type. This information can increase the success rate of endodontic treatment.
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INTRODUCTION

Root canal treatment depends on the dentist's knowledge
of root canal morphology. The presence of an untreated
root canal space is strongly related to apical periodontitis
as any part of the root canal system that is not properly
cleaned carries the risk of harboring microorganisms.’

Maxillary first molars have the highest clinical failure
rate during canal treatment due to the particularly
elusive mesiobuccal second Root canal, which is often
undetected.” Studies investigating the incidence of the
mesiobuccal second (MB2) canal in maxillary molars have
reported detection rates ranging from 17.8% to 95.2%.*

The ethnic origin of the population under investigation
may have a strong impact on the incidence of canal
variations. Clinicians often encounter difficulties in
localizing the MB2 canal in maxillary molars due to
excessive dentin accumulation at the canal orifice
during cavity access opening.” In the presence of
undetectable extra canals, root canal treatment cannot
be completed properly, leading to failed treatment and
persistent pain.'’
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Conventional radiography is still commonly used for
accurate diagnosis and treatment planning. However,
the use of cone-beam computed tomography (CBCT)
has enabled clinicians to examine teeth in three
dimensions, as periapical radiographs only provide
two-dimensional images. In their study evaluating the
relationship between canal orifice configuration and
MB2 canal morphology in maxillary second molars with
fused roots, Keskin et al."' reported that the distance
between orifices was a strong indicator of the presence
of the MB2 canal.

The Aim of our study is to examine the incidence and
morphology of the MB2 canal in maxillary first molar
teeth using CBCT images obtained for general dental
examinations.

METHODS

After obtaining approval from the Local Ethics
Committee of Dicle University Faculty of Dentistry
(Date: 29.09.2021, Decision No: 2021-48), 477 CBCT

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0002-2470-8906
https://orcid.org/0000-0001-8482-7387

Uysal et al. Evaluation of mesiobuccal root canal morphology

J Health Sci Med. 2023;6(4):763-766

scans (253 female / 224 male) of patients who met the
study criteria were selected from a total of 1271 CBCT
scans taken for various reasons (implant planning,
trauma, orthodontic treatment planning, etc.) between
January 2018 and December 2019 at Dicle University
Faculty of Dentistry. A total of 654 (338 female / 316
male) maxillary first molar teeth were analyzed and
included in the study. Criteria for teeth not included in
the study were (a) excessive crown destruction in the
tooth, (b) presence of internal-external resorption in the
root canals of the tooth, (c) the tooth having undergone
endodontic treatment or having periapical pathology,
(d) the tooth being an immature tooth with an open
apex, (e) the root canals of the tooth being calcified, (f)
the presence of root fracture, (g) the presence of deep
restorations, crown-bridge restorations, and dental
implants that impair image quality in the examination
area and (h) CBCT scans containing artifacts.

In our study, CBCT images obtained with the I-Cat
(Imaging Sciences International, Hatfield, PA) CBCT
system, which can image the entire upper and lower
jaws, were used. The images were obtained at 120 kVp,
5 mA, 9 seconds scanning time, and 0.3 mm voxel size.
Measurements and evaluations were performed by two
experienced independent researchers.

The three-dimensional images of the upper first molar
teeth were examined in three planes (Sagittal, Axial,
and Coronal) using I-CAT Vision software (Imaging
Sciences International, Hatfield, PA). The presence of
the MB2 canal and the canal configuration in the MB
root were carefully evaluated in every section from
the pulp chamber to the apex in the horizontal (MPR
images) plane. The the interorifice distance at the pulp
chamber floor level was measured using the distance
measurement feature of I-CAT Vision software and
recorded (Figure 1).

The canals of the mesiobuccal roots evaluated in the scans
were classified according to the Vertucci classification
(Figure 2).

Figure 1. The image of MB2 canal in the axial section and the
measurement of the interorifice distance. (A. Pre-measurement
image, B. Post-measurement image).
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Figure 2. Root canal types according to the Vertucci classification.
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Statistical Analysis

The data were analyzed using Rstudio (version 3.6.2
(2019-12-12) - CRAN). Normal distribution suitability
was examined with Lilliefors (Kolmogorov-Smirnov)
test. Mann Whitney U test was used for comparison of
non-normally distributed data between two groups.
The analysis results were presented as meantstandard
deviation and median (minimum - maximum) for
quantitative data, and as frequency and percentage for
categorical data. The significance level was set at p<0.050.

RESULTS

A total of 654 (338 female / 316 male) maxillary first
molars were analyzed from 477 CBCT images. Of these,
it was determined that 108 (57 female / 51 male) had
Type-1(16.5%) and one (male) had Type-III (0.1%) canal
configuration in their mesiobuccal canals, while the
remaining 545 (279 female / 266 male) teeth had MB2
canal configurations with two separate canal orifices in
the mesial root, detected as Type-II and Type-IV canal
configurations.

Of the 546 teeth with an MB2 canal detected in the
mesiobuccal root, 177 had Type-IV (27%) canals that
extend to the apical trio, while 369 teeth had Type-II
(56.4%) and Type III (0.1%) canal types that end with an
isthmus in the middle or apical trio of the mesiobuccal
canal.

The median interorifice distance was 2.55 mm for teeth
with MB2 canals in the apical trio (Type IV) and 2.28
mm for teeth without MB2 canals (Type II), and the
median distance values obtained differed depending on
the presence of MB2 canal in the apical trio (p<0.001)
(Table 1).

When the interorifice distance was evaluated by gender, a
statistically significant difference was found between the
median distance values of the two genders (p<0.001). The
median distance value was 2.34 for females and 2.58 for
males (Table 2).

When the interorifice distance was evaluated
independently of gender, the median distance value
was determined as 2.42 and the mean distance value
was determined as 2.44 (Table 3). Of the scanned teeth,
51.7% were from female patients and 48.3% were from
male patients.
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Table 1. Comparison of distances according to the presence of MB2 canal in the root apical third

Present (Tip IV)

Absent (Tip-II)

Test Stats.*
Average+SS Median (Min.-Maks.) Average+SS Median (Min.-Maks.) est tats P
Distance 2,51+0,55 2,55 (1,20-4,50) 2,31+0,54 2,28 (0,95-3,62) 26443,5 <0,001
*Mann Whitney U testi

Table 2. Comparison of interorifice distances by gender.

Female Male
- - - - Test Stats.* P
Average+SS Median (Min.-Maks.) Average+SS Median (Min.-Maks.)
Distance 2,33+£0,54 2,34 (0,95-3,62) 2,56+0,54 2,58 (1,24-4,50) 28378 <0,001
*Mann Whitney U testi

Table 3. Frequency distributions, Vertucci configuration

percentages and interorifice distance data

Frequency (n=654) Percentage (Total%)

Middle trio

Canal present 546 83,5 (Type IL, II1, IV)

Canal absent 108 16,5 (Type I)
Apical trio

Canal present 177 27 (Type IV)

Canal absent 477 73 (Type I-II-III)
Gender

Female 338 51,7

Male 316 48,3

Average+SS Median (Min.-Maks.)

Interorifice distance 2,44+0,55 2,42 (0,95-4,50)

DISCUSSION

In routine dental practice, visual evaluation, dental
operating microscope (DOM), and conservative X-ray
are the most commonly used options for detecting
the second root canal. The use of CBCT imaging in
endodontic diagnosis and treatment planning has
enabled the three-dimensional evaluation of root canals
before treatment.”” In this study, the mesial root canal
morphologies of the first molars could be examined, and
the distance between the mesiobuccal canal and the MB2
canal orifices could be measured clearly.

In our study, the root canal images of 654 maxillary first
molars obtained from CBCT scans of 477 patients from
the Southeast Anatolian population were examined. The
results show that the existence rate of the mesiobuccal
second canal in maxillary first molars in this population
is 81%. This finding is consistent with the results of
various international scientific studies, which show a
prevalence between 66% and 87%."* "

Al Mheiri et al.’® reported in their CBCT studies of
maxillary first molar canal morphologies that they most
commonly encountered Vertucci Type II (59%) in the
mesiobuccal canal, followed by Type I (19.9%), Type IV
(15.3%), and Type III (5.7%). Mufadhal et al."” reported
in a similar study that Type II (25%), Type III (23.1%),
and Type I (17.7%) canal configurations were found most
frequently. Induja et al."* who examined the mesiobuccal
canals of maxillary first molars in vitro, detected the

presence of Type II (44%) and Type IV (33.3%) canals
most frequently.

The reasons for the different rates and configurations
of the MB2 canal in maxillary first molars in different
studies are ethnic differences, as well as the structural
differences of the CBCT system and software used for
the examination, the experience level of the researcher
examining the images, and the age range of the patient
groups being examined. Kiefner et al."”” reported in their
studies that secondary dentin accumulation in elderly
patients can significantly narrow the root canal space
and lead to canal calcification. Reis et al.”’ reported in
their studies of maxillary molars that the prevalence of
the MB2 canal decreases with increasing age and the
canal progressing towards the apical third. They noted
that this may be due to the increased dentin apposition
on the root canal walls with advancing age.

Keskin et al."' reported in their studies that a distance
between the mesiobuccal and palatal canal orifices of
more than 4 mm is a strong indicator of the presence of
the MB2 canal. Zhang et al.”’ reported in their studies
that the ratio of the distance between the mesiobuccal
and palatal canal orifices to the distance between the
distobuccal and palatal canal orifices has high diagnostic
accuracy in predicting the presence of an MB2 canal.
Cimilli et al.”* The distance between the mesiobuccal
and mesiolingual canal orifices of the mandibular first
molars is an important clinical parameter in predicting
the formation of Vertucci Type IV canals, and teeth with
a distance greater than 3 mm between the orifices tend
to have separate canals, as reported by previous studies.
Similarly, in our current study, teeth with Vertucci Type
IV canal configuration had a greater average distance
between the mesiobuccal canal orifices (2.51+£0.55 mm)
compared to teeth with Vertucci Type II configuration
(2.31+0.54 mm).

In a study by Su et al.” on maxillary first molars, they
found that the distance between the mesiobuccal and
MB2 canal orifices was significantly longer in males
than in females. Our study also found that the median
distance between orifices was 2.58 mm in males and 2.34
mm in females.
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CONCLUSION

The incidence of a second mesiobuccal canal in
maxillary first molars in the Southeast Anatolian
population was found to be 81%. When evaluating the
interorifice distance, it was found to be significantly
larger in males than females and in Type IV canals
compared to Type II canals. Obtaining information
about canal morphology through CBCT scans before
endodontic treatment can increase the success rate of
root canal treatment.
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