Detecting second mesiobuccal canal in maxillary
first molars in Erbil citizens: CBCT

Retrospective study
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Background and Objectives: The success of root canal therapy is depending on cleaning and
shaping of the root canals. The root canals have complex morphology and wide individual
variations. The purpose of this study was to investigate the prevalence of second mesiobuccal
canal (MB2) of maxillary first molars in Erbil population using cone beam computed tomography
(CBCT).

Materials and Methods: A total of 101 permanent maxillary first molars were randomly  se-
lected from Erbil citizens. All teeth were examined for the number of root canals and the pres-
ence of second mesiobuccal canal by Cone Beam Computed Tomography (CBCT).

Result: The MB2 canal was found in 80.2% (the 95% Cl is 72.3% to 87.1%) of the analyzed cas-
es (81/101).

Conclusion: The second mesiobuccal canal was found in a high percentage of the samples. And
it is within normal magnitude in comparison with the common findings in the literature. These

results indicate that CBCT is an effective, high-precision diagnostic tool for detecting canals.
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Introduction

Knowing the proper root canal
morphology is very important to avoid
failures of root canal treatment.' Therefore,
clinicians should recognize and have
knowledge about the common root canal
morphologies and possible anatomic varia-
tions. The clinician should be aware of the
possibility of having additional canals in
order to minimize the risk of treatment
failure.>” The internal complexities of root
canals are genetically determined and carry
definitive importance in anthropology.*’
The root canal anatomical variations due to
genetic and ethnic differences have been
discussed in many studies.®” The major
cause of root canal therapy failure when
treating the first  maxillary molar is failure
to debride the entire root canal system,
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which usually  occurs because the clini-
cian was unable to detect additional root
canals.® It was reported that remnants of
pulp tissue can be a reservoir for the growth
of microorganisms, which may
affect and compromise treatment out-
comes.” Many studies investigated the mor-
phology of the maxillary permanent molars
focusing on the presence of a second mesi-
obuccal root canal in the mesial root.'*'?
They reported varying prevalence of the
second mesiobuccal canal of maxil-
lary first molars. According to a study
by Pomeranz and Fishelberg, clinicians are
aware that the mesiobuccal root often con-
tains two canals.'> However, the second
canal (MB2) is often not observed.'* There-
fore, the  ability to locate all canals in the
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root canal system is one of the deciders
about the  success rate of the root canal
therapy. Maxillary molars often have two
canals in the mesiobuccal root, as described
by Hess in 1925." In 1969, Wieneet al.,
suggested that the inability to locate, instru-
ment, and  obturate the MB2 canal could
leadto  endodontic failure.” The anatomy
of the roots of the maxillary first molars is
very complex.'® Locating the MB2 canal is
thus a challenge for the clinician in achiev-
ing successful treatment of maxillary mo-
lars (Figure 1). If the prevalence of the
MB?2 is high in a population, time should be
devoted to its location and treatment."’

The aim of this current study was to
determine the prevalence of MB2 in 101
samples of Erbil citizens using CBCT. In
addition, we investigated the number of
roots in maxillary first molars. The data
obtained from this study will give
information about the number of roots and
canals in the permanent maxillary first
molar in Erbil population. Which may help
the clinician to increase the success rate of
root canal treatment of maxillary first
molars.

Figure 1: Occlusal view of maxillary first molar with
MB1 and MB2. D=distance between MB1 and
mB2."

Materials and methods

A total of 101 samples of CBCT scans
of maxillary first molars (right or left) from
101 patients were collected from archives
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of Smart center, Swe Dent, Hollywood
Smile Studio and Denta+ private
radiographic centers in Erbil city. CBCT
images were from Erbil citizens who had
CBCT examination as part of their dental
examination, diagnosis or treatment plan-
ning during the years (Jan. 2015 — Dec.
2017). And access to information regarding
age and gender was provided. Which from
101 patients 31 of them were males (30.7%)
and 70 of them were females (69.3%). And
their age was between 12-56 years old.

The CBCT images were selected for
enrollment in this investigation based on the
following criteria:

Maxillary first molars with complete root
formation.

Intact roots without fractures or cracks.
Maxillary permanent molars without
periapical lesions.

No present of metallic restoration.

No previous root canal treatment.

No posts or crown restorations.

No External or Internal Root resorption.

No evidence of periapical surgery.

No canal calcification.

No any developmental anomalies.

CBCT images of good quality and without
any artifacts.'”’

The CBCT images were taken using
NewTomVGi (QR SRL Company, Verona,
Italy) with the following parameters: 8x11
cm field of view (FOV), 200 um voxel size,
and 110 kVp and exposure time of 3.6s.
(The machine was same in all four centers).
The CBCT images were analyzed with
NNT Viewer. Serial axial, coronal, and sag-
ittal views of CBCT images were examined
by carefully rolling the toolbar from the
pulp chamber to the apex until an agreed
diagnosis was reached for each case. The
number of roots and number of canals with
the presence of second mesiobuccal canal
were recorded in each right or left maxillary
first molars. Descriptive statistics (age and
gender) were also recorded. The examiners
had the ability to magnify the images, and
change the viewing settings, such as
density, contrast and sharpness, in order to
enhance visibility and identification of the
examined structures. CBCT samples pre-
sented with three canals, four canals and
five canals as it is shown in figures 2, 3 and
4. The number of CBCT scans of Erbil

113



Detecting second mesiobuccal canal in maxillary first molars

doi.org/10.15218/edj.2020.16

o o
O |
[ m ]

Figure 2: Cross-sectional CBCT image of maxillary
right first molar with three separate roots and three
canals (yellow circle). (Hollywood Smile Studio)
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Figure 3: Cross-sectional (.:BCT image of maxillary
first molar with a clearly distinguished MB2 canal
(yellow arrows). The red arrows denote the
mesiobuccal root in the maxillary first molar.
(Smart Center)

individuals with second mesiobuccal canal
in maxillary first molars was 81 from 101
CBCT samples, thus the prevalence of the
second mesiobuccal canal was analyzed.
Statistical analysis. Data were analyzed
using the Statistical Package for Social
Sciences (SPSS, version 22). Chi square test
of association was used to compare
proportions. Fisher’s exact test was used
when the expected count of more than 20%
of the cells of the table was less than 5. A p
value of < 0.05 was considered statistically
significant.

Results

The total number of the participants was
101 patients. Their mean age + SD was
26.22 + 8.03 years, ranging from 12 to 56
years. The median was 26 years. Tablel
shows that the highest proportion of patients
aged 20-29 years, and only 5% aged > 40
years. The majority (69.3%) of the sample
were females. The table shows that almost
all of the patients (99%) had three roots,
and only one patient had four roots.
Regarding the number of the canals, the
table shows that the majority (70.3%) had
four canals, 19.8% had three canals, and
9.9% had five canals. The fifth canal
located to the mesiobuccal side of the tooth
thus we identified as third mesiobuccal
canal (MB3). Which is coincide with the
common findings that have been recorded
previously in other literature from different
citizens.

Table 1. Basic characteristics of the study sample.

Figure 4: Cross-sectional CBCT image of maxillary
right first molar with three canals in mesiobuccal
root. MB1 (blue triangle), MB2 (red triangle), MB3
(yellow triangle). (Swe Dent)
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Age (years) No. (%)
<20 24 (23.8)
20-29 41 (40.6)
30-39 31 (30.7)
>40 5 (5.0)
Gender No. (%)
Male 31 (30.7)
Female 70 (69.3)
No. of roots No. (%)
Three 100 (99.0)
Four 1 (1.0)
No. of canals No. (%)
Three 20 (19.8)
Four 71 (70.3)
Five 10 (9.9)
Total 101 (100.0)
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Table 2: Prevalence of MB2 by age and gender.

Age (years)
<20 5 (20.8) 19 (79.2) 24 (100.0)
20-29 8 (19.5) 33 (80.5) 41 (100.0) >0.999*
30-39 6 (19.4) 25 (80.6) 31 (100.0)
> 40 1 (20.0) 4 (80.0) 5 (100.0)
Gender
Male 6 (20.0) 24 (80.0) 31 (100.0) 0.974
Female 14 (19.7) 57 (80.3) 70 (100.0)
Total 20 (19.8) 81 (80.2) 101 (100.0)
*By Fisher’s exact test.
[CATEGORY
NAME], [VAL
UE], (19.8%)

[CATEGORY
NAME], [VAL
UE], (80.2%)

Figure 5. Prevalence of MB2.

Table 3: Number of canals by number of roots.

Three 20 (20.0) 0 (0.0) 20 (19.8)

Four 71 (71.0) 0 (0.0) 71 (70.3)

Five 9 (9.0) (100.0) 10 (9.9) 0.099*
Total 100 (100.0) (100.0) 101 (100.0)

*By Fisher’s exact test
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Discussion

This study was done to assess the
prevalence of second mesiobuccal canal of
maxillary first molars by using cone beam
computer tomographyfor Erbil citizens.
And as we know that knowing the
morphology of the root canals will help in
detection, cleaning and obturating of all
canals during root canal therapy. Many
studies have examined root and canal
morphologies usmg various methods such
as sectlonrng, canal staining and tooth
clearlng, modified canal staining and
clearing,’ in vitro endodontic access cavity
with radlography and mstruments % in vitro
macroscopic examination,'® in vivo root
canal therapy with magnrfrcatron
conventional radiography techniques,?’
contrast medium-enhanced radiography,**
and cone-beam computed tomography
(CBCT) scanning.” In comparison to
modified canal staining and clearing
technique, CBCT is more accurate in
identifying root canal systems.** For
detection of the second mesiobuccal canal,
the results showed that CBCT scanning is a
reliable method compared to the gold
standard (sectioning).’® Another study
stated that microcomputed tomography
(LCT) of the canal counts were not different
from CBCT results but significantly
different from digital periapical
radiographies in detection of the extra
canals i mn the mesiobuccal roots of rnax1llary
molars.”” The advantages of CBCT in
comparison with CT are lower radiation
dose, reduced exposure time, lower costs
and higher accuracy. Furthermore, CBCT
measurements are accurate accordlng to
isotropic voxels.* In comparison to
modified canal staining and clearing
technique, CBCT 1s accurate in identifying
root canal systems.*

This study found that 80.2% of maxillary
first molars among Erbil citizens has second
mesiobuccal canals. This result was highly
con51stent with findings in Irish population
(80. 4‘V % and closely consistent with Ital}y
(80%).” But higher than Korean (70.5%),
North American population (68. 2%) 3 and
China (52%) 32 Whereas there is higher
findings in a Barazilian study (86.1%).”
Conclusions

The prevalence of MB2 in maxillary first
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molars in Erbil citizens is 80.2%. By other
words from 10 patients that they enter our
clinic for root canal therapy in maxillary
first molars suspect that 8 of them having
additional mesiobuccal canals. That is why
the dentists especially the general
practitioners should be aware and take it as
a hint that the possibility of having
additional canals in maxillary first molars is
high enough to be take it seriously and
looked after it. Since one of the main causes
of failure of root canal therapy of maxillary
molars are missing canals due to its
complex anatomy. CBCT found out to be
very effective way in helping practitioner to
make a proper investigation and
management of this problem.
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