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Abstract:

Background: The mesio-buccal roots of first molars in the maxilla typically contain MB2 canals, which are a sign of a very
complex root canal system. Since periapical (PA) radiographs are a 2D radiographic modality and are frequently used to
evaluate root canal morphology, they are unable to adequately visualise the presence of extra canals, such as MB2, resulting in
incomplete treatment and continued symptoms of pulpal infection even after root canal therapy.

Aim: The aim of this study was to investigate the occurrence and location of Second Mesio-buccal Canal in Permanent
Maxillary First Molars Cone Beam Computed Tomography Images of Patients Attending Dental Clinics in Thane District.

Material and Methods: 100 patients were examined using a retrospective radiography analysis. They underwent CBCT scans
using a Kodak CS 9300 digital imaging equipment. Each CBCT scan was evaluated using Carestream software. With excellent
resolution and precision, cone beam computed tomography (CBCT) imaging is a non-invasive medical image capturing
technique that can also lessen superposition and distortion of neighbouring anatomical structures while showing the internal
structures of the teeth in three dimensions. Due to its short scan periods and low radiation exposure, it can be used for clinical
applications and in vivo dental anatomy studies.

Results: The occurrence of MB2 canals observed in maxillary first molars has significantly grown in recent years with the aid
of CBCT imaging and dental operating microscopes. Overall, 37% of maxillary first molars had an MB2 canal. Only 3 (8.1%) of

the 37 MB2 canals possessed the Vertucci Type IV configuration, compared to 34 (91.9%) of the 37 MB2 canals.
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Introduction:

The maxillary first molar is among the most frequently
treated teeth by endodontic practitioners due to its complex
internal anatomy, which includes three roots (mesiobuccal,
distobuccal, and palatal) with variations in size, structure, and
internal architecture”. Among the mesiobuccal root canals,
the MB2 canal displays the most variety and is often
overlooked by practitioners due to the acute mesial
inclination of maxillary molars, making it difficult to locate
and traverse”. Failure to identify and debride all canals,
including the MB2 canal, can negatively impact the
prognosis, treatment planning, and diagnosis of root canal
therapy. Therefore, the accuracy and volume of data acquired
during radiographic exams are essential for successful
endodontic treatment. Conventional intraoral radiography
provides insufficient information on pathological conditions,
structural forms, and connections to locations in clinical
practice. Clinical challenges, such as inadequate vision into
the pulp chamber, raise the risk of perforation and may reduce
the occurrence of a mesiobuccal second canal®. The
complexity of navigation in root canal therapy is often
attributed to the presence of dentin obstructions, which may
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impede access to the MB2 canal orifice”. This phenomenon

has been suggested as a possible explanation for the observed
discrepancy between the incidence of second mesiobuccal

. . . . .5
canals in vivo and in vitro studies®.

The existence of MB2 canals in maxillary first molars has
been a subject of extensive research, with varying results. In
vitro studies have reported a prevalence ranging from 29% to
100%, while in vivo investigations have shown a prevalence
between 19.7% and 51.1%". The prevalence of MB2 canals
also varies among different ethnicities, as demonstrated by
comparative studies among Asian nations. However, little
research has been conducted on the prevalence of MB2 canals
in the Indian subpopulation®. Cone beam computed
tomography (CBCT) imaging is a non-invasive medical
image capture technology that eliminates superposition and
distortion and provides precise three-dimensional (3D)
information on the internal root canal structure of teeth with
high resolution and accuracy”. CBCT imaging and dental
operating microscopes have greatly enhanced the
identification rate of MB2 canals in maxillary first molars in
recent years'”. CBCT images have emerged as an essential
tool for MB2 diagnosis due to their capacity to offer
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anatomical features, avoid needless tooth preparation, and

minimize unfavourable occurrences such as instrument
. . : an

separation, canal transit, and perforation” .

The purpose of this research is to evaluate the occurrence and
location of the MB2 root canal in the maxillary first molar
among residents of Thane City. The study seeks to establish a
connection between the presence of an MB2 canal and the
distribution of canal orifices"*”. The maxillary first
permanent molar is a frequently affected tooth that often
requires endodontic therapy due to its early eruption,
significant masticatory function, and high susceptibility to
dental cavities. The results of this study may assist in
enhancing the success rate of root canal therapy for maxillary
first molars. Dental practitioners have extensively researched
the number and morphology of the root canals in the
mesiobuccal root, particularly the presence of the MB2 canal,
which is often minuscule, contorted, and concealed by
additional dentin®”. The identification rate of MB2 canals has
greatly increased in recent years due to the utilization of
cutting-edge procedures and techniques such as CBCT
imaging, clinical operating ultrasonography, and dental
operating microscopes. Studies have shown that these
techniques can improve the rate at which MB2 canals are
discovered™.

Materials And Methods:

The present study reports on a retrospective radiographic
investigation that utilized cone beam computed tomography
(CBCT) scans acquired with a Kodak CS 9300 digital
imaging system on a sample of 100 individuals. The primary
objective of the study was to evaluate the presence or absence
of a second mesiobuccal (MB2) canal in teeth without any
open apices, periapical lesions, resorption, root fractures,
intra-radicular fillings, posts, metallic restorations, or other
permanent prostheses. The images acquired for the study
were of high quality and were analyzed using Carestream
software, which enabled the adjustment of brightness and
contrast settings. The MB2 canal was evaluated by observing
the mesiobuccal root continuously, and Vertucci's taxonomy
of canal types was employed to gather information on the
anatomy of the MB2 orifice and Type IV configuration was
employed in the present study.

Results And Discussion:

The study in question presents an interesting finding that
contrasts with the results of previous investigations.
Specifically, the study discovered that a significant
proportion of individuals (37%) had an MB2 canal in their
maxillary first molar, which is a higher incidence rate than
what was previously reported by other studies"*'”. For
example, previous investigations found that only 33.3% of
201 teeth had an MB2 canal, while in vitro studies revealed a
higher rate of 62%. However, the in vivo investigation only
discovered 31% of the 100 teeth, which could be attributed to
the combined data from other teeth™”.

It is worth noting that previous studies on the Indian
population have reported considerable variability in the
incidence of MB2 canals"”. These differences can be
attributed to various factors, such as demographic group
analysis, sample size, research methodology, the author's
definition of a canal, and the average age of the population
under investigation®. For instance, the study observed an
incidence of 61.9%, which is higher than the 44.1% and
47.1% reported by Neelakantan P et al. and Karunakar et al.,
respectively®.

Furthermore, the results of the study are different from those
of Kashyap RR et al., who found MB2 canals in 76.5% of
maxillary first molars. However, the study under
consideration focused on a particular geographic area and
investigated the prevalence of MB2 canals in the Indian
population. The study's findings indicate that of the 37 scans
of maxillary first molars that revealed MB2 canals, 34
(91.9%) had Vertucci's Type 11 configuration, while 8.1% had
Vertucci's Type IV structure®. In contrast, Neelakantan P et
al. discovered 51.8% and 38.6%, respectively, which is
higher than the results of the current study®"*.

Overall, this study provides valuable insights into the
prevalence of MB2 canals in the Indian population,
highlighting the need for further research to understand the
factors that contribute to the variability in the incidence of
MB2 canals.

Limitations:

It should be noted that our study has certain limitations that
should be taken into consideration. These limitations include
a relatively small sample size and the utilization of a sample
from only one site. Furthermore, it is important to
acknowledge that this study did not evaluate the frequency of
the MB2 canal on gender or side of the root canal.

Conclusion:

The maxillary first molars are known for their complex root
canal system, particularly in the mesiobuccal roots which
exhibit a high prevalence of MB2 canals. However,
conventional periapical radiographs, being a two-
dimensional imaging modality, often fail to reveal the
intricate anatomy of the root canal system, leading to
incomplete treatment and persistent pulpal infection
symptoms even after root canal therapy. In this regard, cone
beam computed tomography (CBCT) is a superior imaging
technique in depicting the internal architecture of root canals,
especially in the case of MB2 canals, which are frequently
missed by clinicians when using two-dimensional
radiography.
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