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ABSTRACT

Objective: The aim of the study was to detect the prevalence of middle mesial canals in the
mesial root of first mandibular molars in Egyptian population by retrospective analysis of a large

number of cone-beam computed tomography (CBCT) scans.

Materials and Methods: A total of 1090 CBCT scans of first permanent mandibular molars
were obtained from patients who visited the Faculty of Dentistry, Cairo University, Egypt, for
various purposes. CBCT scans were searched and only 800 subjects (374 males and 426 females)
fulfilled the inclusion criteria.

Results: Middle mesial canal was present in 25.6% (205 of 800) of the subjects. The incidence
of middle mesial canal bilaterally was 5.9% and unilaterally was 19.8%. There was no statistically
significant difference between males and females (P=0.079). Regarding the distribution of canal
(Bilateral and unilateral); there was also no statistically significant difference between males and
females ( P =0.056).

Conclusion: Among mandibular first molars, there is a high prevalence of a middle mesial canal
in the Egyptian population. Detection of its presence is essential to achieve successful endodontic

treatment.
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INTRODUCTION apical periodontitis. The configuration variability

anatomy is crucial to achieve the objectives of

as well as the canal number pose clinical challenge

Detailed knowledge of the internal teeth . S o .
preventing the clinician from achieving this goal.

Failure to identify and debride all the canals results

endodontic therapy, which is to limit or alleviate in incomplete instrumentation and preservation of

%
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bacteria which compromise the root canal treatment
outcome. V

The mesial root of permanent mandibular molars
often shows complex anatomy. However, the most
frequent anatomy is the presence of two canals in
the mesial root, and one or two canals in the distal
root.? Nevertheless, the variation incidence is
relatively high including extra canals, separate
distolingual and mesiobuccal roots, together with,
an extra third canal in the mesial root.?- Pomeranz et
al @ | classified the middle mesial canal (MM) into
3 possible canal configurations: Fin; where the file
passes freely between the main mesial canal (ML or
MB) and the MM canal (transverse anastomosis),
confluent; where the MM canal unites with the main
canals in the apical third and independent: where,
the MM canal starts with a separate orifice and
ends up with an independent apical foramen. Few
clinical studies had investigated the prevalence of
the middle mesial canal in mandibular molars

For the assessment of complicated root canal

anatomies, conventional radiographic images
don’t seem beneficial though they are widely
used in endodontic treatment. The usage of three-
dimensional (3D) imaging techniques such as;
CBCT provides more details about the root canal
morphology and shows more sensitivity for the
detection of supplemental canals “>. Studies have
shown the accurate ability of CBCT scanning in the
assessment of the root canal morphology, thereby
granting the clinician accurate appraisal of the

outcome of root canal treatments ©

Studies on the root canal anatomy of mandibular
first molar have been performed on several
populations - However, a comprehensive search
in literature showed insufficiency of the available
studies performed on the root canal morphology of
the Egyptian population. Hence, the purpose of the
current study was to provide an investigation on the
prevalence of middle mesial canal in the mandibular
first molar in Egyptian population utilising cone
beam computed tomography (CBCT)
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MATERIALS AND METHODS

Patient selection:

The protocol was reviewed and approved by
the institutional review board at the Faculty of
Dentistry (Cairo University) in Egypt. CBCT scans
of human first permanent mandibular molars were
purchased from patients who visited the Faculty
of Dentistry, Cairo University, Egypt, for various
purposes between November 2015 and June 2017.
CBCT scans were attained for dental examination,
diagnosis, orthodontic treatment or implant surgery.
Therefore, our study subjects were not exposed to
unnecessary radiation. All the records were selected
from Egyptian population. The patients’ names were
omitted by the radiographic centre (A third party),
while the patients sex was recorded. CBCT scans
of 1090 subjects were searched, only 800 subject
(374 males and 426 females) fulfilled the following
inclusion criteria:

1. Age between 15 and 60 years

2. Fully erupted first permanent mandibular molar
bilaterally.

3. First permanent mandibular molar with fully
matured-apices.

4. First permanent mandibular molar free of root
canal fillings, posts and crown restorations.

Radiographic Assessment:

The CBCT images were seized with CBCT
device (Scanora 3D, Soredex, Palodex group,
85 kV,
15A, 0.3 mm voxel size and the slice thickness

Finland) with the following parameters:

were 1.0 mm. All CBCT exposures were taken by
a licensed radiologist, with the minimum exposure
required for satisfactory image quality. Cross-
sectional images in the coronal, axial and sagittal
sections were reconstructed by using OnDemand
3D software (Cybermed, Seoul, Korea). CBCT
sections were thoroughly examined at a 1.0 mm.
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The CBCT images were analysed in a dark room.
To ensure optimum visualization, the brightness
and the contrast of the images were accustomed
using the software image processing tool. Intra-
examiner calibration of the CBCT images was first
performed, to check the accuracy of the assessment.
All of the images were evaluated separately by
two examiners twice, with a 2-week time interval
between the assessments. CBCT images were
inspected simultaneously to reach a consensus for
the interpretation of the radiographic findings.

Statistical analysis:

Data were presented as frequencies and percent-
ages. Chi-square test was used to compare between
males and females. The significance level was set
at P < 0.05. Statistical analysis was performed with
IBM Corporation, NY, USA. SPSS, Inc., an IBM
Company. Statistics Version 20 for Windows.

RESULTS

Prevalence of MM canal

Of the 800 patients, 205 subjects (25.6%)
showed middle mesial canal in the mandibular root
of first permanent mandibular molars Figure(1).
The existence of middle mesial canal bilaterally was
5.9% (470f 800) and unilaterally was 19.8% (158 of
800) of the subjects. The difference was statistically
significant (P=0.056).
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canal
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Fig. (1): Pie chart representing the prevalence of middle mesial
canal in the Egyptian population
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Prevalence in males and females

The overall prevalence of middle mesial canal in
females was 28.2% (120 of 426) and 22.7% in males
(850f374) with no statistically significant difference

between males and females (P=0.079). (figure 2)

Regarding the distribution of canal (Bilateral and
unilateral); there was also no statistically significant
difference between males and females ( P =0.056).
(Table 1)

Fig.(2): CBCT scan showing Middle Mesial canal in mandibular
first permanent molar (Left side) Blue arrow.

DISCUSSION

The most current origins of endodontic failure
and flare-ups is the failure to recognize unusual canal
configuration, identify extra canals and subsequent
. Usually, the

classic literature articles describe the presence

incomplete instrumentation. ¢

of two canals in the mesial root of mandibular
molars %'V although Vertucci and Williams 2,
as well as Barker et al ™ were the first to provide
evidence of the existence of a separate third
mesial canal. This canal can be independent with

a separate apical foramen or may fuse with either
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the mesiobuccal or the mesiolingual canal “%.
Relatively few studies have thoroughly evaluated
the mesial root canal anatomy of mandibular
first molars in ethnic populations by using CBCT
images 719, Thus, the aim of the current study was
to determine the prevalence of middle mesial canal
in the mandibular first permanent molars, in the
Egyptian population by retrospectively analyzing
great number of CBCT scans in vivo.

CBCT was used as it is a non-invasive in-vivo
method, that allows utilizing large number of
samples 79 on top of, comparing the differences
the bilateral
anatomic discripiancies 7'>'®. The scans provide

in gender and prevalence of
3-dimensional images at a relatively low radiation
dose with a small field of view, without anatomic
distortion 7,
Mirmohammadi et al'® , indicated that the accuracy
of CBCT imaging with a 6 FOV and 0.125 voxel

size for detecting the second MB canal was 96%. La

superimposition or geometric

et al " suggested the importance of utilising CBCT
imaging in the clinical detection and management
of a separate middle mesial canal in mandibular
first molar. The scans used in our study were
previously taken for other diagnostic or therapeutic
reasons. Thus, the concept of “as low as reasonably

achievable ” was followed @

Inthe current study,only untreated, healthy, fully
developed mandibular molar teeth were included to
ensure the integrity of the original morphology of
the root canals. Accuracy in detecting MM canals
was ensured by excluding teeth with full-coverage
restorations and root canal—treated teeth to avoid the
image artifacts.

The present study showed that the prevalence of
a third canal (middle mesial) in mandibular molars
was 25.6% in the Egyptian population. Nosrat et
al®", reported the prevalence rate of middle mesial
canals as 20% of molars and that there was no
statistically significant difference between males
and females. Our study demonstrated that the
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overall prevelance of MM canal in females was
28.2% (120 of 426) compared to 22.7% in males
(85 of 374) with no significant difference between
them (P=0.079). Forner et al @ reported the
existence of middle mesial canal was up to 14.8%
in accordance with Akbarzadeh et al *» who showed
that the total prevalence of MM canal was 14.7%.
While, Tahmasbi ®* found that 10.7% of their cases
had MM canals originating from the cervical third.
On the other hand, Azim et al ® recognized the
existence of combined true MM canals and isthmi
as 46% in mandibular molars upon working under
magnification after troughing in the mesial root
within a 2-mm depth. The variability in results can
be attributed to several possible reasons such as
ethnic population, sample size and study design *¢

CONCLUSION

Within the parameters of this retrospective invi-
vo CBCT study, high prevalence of the MM canal in
the first permanent mandibular molar of the Egyp-
tian population was detected. Thereby, enhanced
knowledge of the morphological variations can
improve the rate of success for both non-surgical
and surgical root canal treatment and consequently
avoids failure of treatment. Invivo CBCT analysis
remains as a non-invasive and clinically effective
tool for determining root and canal morphology.
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