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Abstract

The second mesiobuccal canal in mesiobuccal roots of maxillary molars is a common finding during root canal
treatment. Inability to locate this canal can lead to failure of root canal treatment in maxillary molars. Several
in vitro and in vivo studies have been used to assess its prevalence, with the variations according to the
methodology applied, along with the population of interest. The aim of the study was to evaluate the number and
occurrence of MB-2 canal in male and female patients in Saveetha Dental College.A retrospective study was
carried out using digital records of 1269 patients who reported to the Department of Endodontics from June
2019 to March 2020. The data of patients with MB-2 canal variations were collected from the patient records.
The following data were retrieved from the dental records: patient age, gender, and teeth number. The coding
was done in MS excel and data was transferred to a host computer and processed using SPSS software version
20.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics was used to study the data collected and to analyse
frequency distribution. Chi square test was used to assess the association at 5% significance level (P< 0.05).
The results showed significant association of occurrence of MB-2 canal with age and teeth number but not with
gender. The highest percentage of MB-2 canals was seen among male patients (51.39%), in maxillary first
molars (84.74%) and in people below 30 years of age (52.78%).
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Introduction

Dental caries that begin as an incipient lesion, traumatic injuries [1] and non carious lesions,
when present deep and close to the pulp can cause inflammation and infection of the pulp [2-
4]. Such teeth require root canal treatment followed by a permanent restoration for saving the
tooth [5-7].

The cleaning and shaping of root canal space is one of the most important and fundamental
aspects of endodontic therapy [8]. The major hurdle in root canal disinfection is the removal

of the bacterial biofilm. The only way to achieve optimal removal is by following a proper
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irrigation protocol and final irrigant activation [9]. Complete debridement, disinfection of the pulpal space are
considered to be essential for predictable long term success in endodontic treatment[10,11].

Most of the areas of the root canal wall that remain untouched by the instruments and medicaments harbours
debris of tissues, microbes, and their by-products and can result in reinfection or persistent periradicular
inflammation [12]. This emphasises the importance of cleaning and disinfecting all the root canals to prevent the
failure of root canal treatment [13].

Maxillary molar is the tooth with the largest volume and most complex root and root canal anatomy, also
possibly the most treated and least understood posterior tooth [14]. Maxillary molars are known to have a fourth
canal [second mesio buccal canal] located in the mesio buccal root [15]. MB-2 canals which are difficult to find
are considered one of the biggest mysteries in endodontics. It has been suggested that endodontically retreated
teeth contain more undetected MB-2 canal than 1% time treated teeth, suggesting that failure to locate, debride
and fill existing MB-2 canals leads to poor prognosis [16]. Weine stated that one of the reasons for the failure of
endodontic treatment of maxillary molars is due to failure to locate and fill the second mesio buccal canal [17].
Improper knowledge of anatomy of the teeth may lead to iatrogenic causes such as the degree of dentin removed
during operative procedures or root canal preparation, dentinal defects induced during instrumentation which are
also suggested as predisposing factors for vertical root fracture and since maximum masticatory forces act on
the posterior teeth [18,19]. Therefore it is of major importance to have through knowledge of dental anatomy
and its variation prior to initiator of treatment.

A conventional preoperative radiograph does not always give a clear idea of an extra canal. Hence multiple
preoperative radiographs in various angulations must be taken. Mechanical instrumentation alone may not be
sufficient to remove bacteria and necrotic tissue from root canals owing to the complex anatomy hence irrigants
play a crucial role in debridement and disinfection of the root canal space [20].

Location and treatment of second mesiobuccal canal of maxillary first molars have been aided by modification
in endodontic access and detection techniques along with advancements in illumination and magnification
technology [21].Several studies using micro computed tomography scanning have shown that most of the areas
of main root canal wall remain untouched by the instruments. By magnifying and illuminating the grooves is the
pulpal floor and differentiating the colour differences between the dentive of the floor and wall the surgical
operating microscope, had made canal location easier [22,23].

Many factors such as experience and knowledge of the operator and devices that are used during root canal
treatment such as magnification devices and CBCT affect the occurrence of MB-2 canal [24-28]. The aim of the
study was to analyse the number of MB-2 canals identified during root canal treatment of maxillary molar and
its association with age and gender.

MATERIALS AND METHOD

Study setting

In this retrospective study, data of 1269 patients who underwent root canal treatment in maxillary molars were
collected from dental records. At data extraction, all information was anonymized and tabulated onto a
spreadsheet. The study was commenced after approval from the Institutional Review Board. The ethical
approval number for the study was SDC / SIHEC / 2020 / DIASDATA / 0619 - 0320.

Data collection and / tabulation

To fulfil the inclusion criteria, patients who underwent root canal treatment in upper molars were included in the
study. Root canal retreatment cases, incomplete treatment and cases with iatrogenic errors were excluded. The
presence of MB-2 canal was verified with both picture of access cavity and post operative radiograph.
Sampling

Data were collected from June 2019 to March 2020 for 1269 patients who underwent root canal treatment in

maxillary molars. The following data were retrieved from the dental records: patient age, gender, and teeth
number and were analysed.
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Statistical analysis

The data was transferred to a host computer and processed using SPSS software version 20.0 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics and Chi square test was used to compare the occurrence of MB-2 canal
with age, gender teeth number of the patient. The significance level was set at 5%.

RESULTS

A total of 1296 maxillary molars that underwent root canal treatment were evaluated. Among all the teeth
evaluated, only 5.67% of the maxillary molars had MB-2 canal [Figure 1]. MB-2 canal was found more
commonly in the age group less than 30 (52.78%) followed by the 31-60 years (44.44%) group and the least in
the age group above 60 years (2.78%) [Figure 2]. MB-2 was found more commonly in males (51.39%) than
females (48.61%) [Figure 3]. Among the different teeth, 84.74% of MB-2 canal was found in maxillary first
molars and 15.28% was found in maxillary second molars [Figure 4]. MB-2 canals were not found in maxillary
third molars. Chi-square test was done to evaluate the association between the occurrence of MB-2 canal with
age, gender and teeth number. There was significant association between occurrence of MB-2 canal and age (P
value- 0.031; Chi square test) [Figure 5] and teeth number (P value- 0.025; Chi square test) [Figure 7]. No
significant association was seen between occurrence of MB-2 canal and gender (P value- 0.55; Chi square test)
[Figure 6].

DISCUSSION

One of the commonly missed canal during root canal treatment is the second mesiobuccal canal in the maxillary
first molar [29,30]. The complexity of the root canal system is linked with the frequency and risk of missed
anatomy. This is especially true when working on molars. Failure to locate and treat all the canals may lead to
colonization of microorganisms and failure of root canal treatment[27,31].

The present study describes prevalence of second mesiobuccal canal in maxillary molars among different age,
gender and teeth numbers in the Chennai population visiting a private dental college.

In our study, out of the total sample size, 5.67% of teeth had MB-2 canal [Figure 1]. The percentage of MB-2
canal found in this study is lesser compared to other studies [32]. This could be due to the small sample size,
study population, study design and CBCT not being used.

The results of our study shows that occurance of MB-2 canal was more among the patients below 30 years of
age (2.78%) [Figure 2]. The results of this study was similar to Radhika Kewalramani’s [33] study which stated
that the prevalence of MB-2 was highest in the 20-40 years age group [67.4%] followed by >40 years [57.5%]
and < 20 years [50.6%]. The study also states that the low prevalence in <20year age group can be attributed to
presence of single wide mesiobuccal orifice. As a person ages, a septum of secondary dentin is formed that
divides the single wide orifice into two separate orifices. Hence, in young individuals, these canals are regarded
as ‘ribbon shaped’ canal, rather than two canals. In >40 years age group, decreased prevalence was observed in
our study. It may be due to the fact that in this age group many MB-2 canals were not seen at 2 mm level but
were present at more apical levels [33].

The study results shows [Figure 2] that the occurrence of MB-2 canal was more in male patients compared to
female patients. This is consistent with what was reported by Lee et al. [34], who found a greater frequency of
the MB-2 canal in men (48.7%) than in women (30.8%), and is similar to what was reported by Pablo
Betancourt [35] who said that the prevalence was greater in men (63%) than in women (37%).

The prevalence of MB-2 was found more in maxillary first molar compared to the other two molars [Figure 4]
which was similar to the results of Pablo Betancourt where MB-2 canal was found in 69.82% of the 1%
maxillary molar and 46.91% of 2" maxillary molar [35]. Zhang et al found 52% of MB-2 canals in maxillary
first molars and 22% of MB-2 canals in maxillary second molars, [32] while other studies found MB-2 canals in
74.5% and 57.8% of first and second maxillary in an Egyptian population; 73.6% and 56.2% in the Thai
population; and 87.2% and 47.3% in the Spanish population, respectively [36-38]. A recent systematic review
has pointed to the presence of MB-2 canals in 59.3% of maxillary first molars when CBCT is used for
assessment [39].

The results of our study show [Figure 5] significant association between age of the patient and MB-2 canal (p
value-0.031< 0.05; Chi square test). Maxillary molars without an MB-2 canal were more than teeth with MB-2
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canal present across all the age groups. The results of the study were similar to Radhika Kewalramani’s [33]
study which says that the difference in the prevalence distribution of MB-2 canal among different age groups
was statistically significant.

Gender had no association with occurence of MB-2 canal (p value-0.55 > 0.05; Chi square test) [Figure 6],
which was similar to the results of Fouad Abduljabbar et al which states prevalence of MB-2 canal in first
maxillary molars has no significant difference in males and females [40]. Maxillary molars without an MB-2
canal were more than teeth with an MB-2 canal present for both males and females. And a study by Suroopa
Das et al [41] which states that second mesiobuccal canals were detected in 73% and 71% of maxillary molars
of males and females, respectively, indicating no significant difference between genders.

Teeth number had association with occurrence of MB-2 canal (p value- 0.025 < 0.05; Chi square test) [Figure
7] which was similar to a study by Li Ting Tzeng et al [42] which showed the number of patients having
bilateral maxillary first molars with additional root canals in MB roots was 277 (77.80%). The number of
patients having bilateral maxillary second molars with additional root canals in MB roots was 141 (35.97%).

The limitations of the study include small sample size and geographic isolation. CBCT analysis is required to
corroborate the clinical findings. Future clinical studies must include a wider population, larger sample size and
CBCT imaging.

CONCLUSION

Within the limitation of the study age MB-2 canals are seen more in males and patients younger than 30 years of
age and is more common in maxillary first molars. Having a proper knowledge of prevalence and distribution
pattern of canal orifices on the pulpal floor helps the clinicals quick identification and location. It helps the
clinician to perform the endodontic treatment safely,effectively and productively.
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GRAPHS

Figure 1: Pie chart representing prevalence of MB-2 canals. The green colour shows the percentage of MB-2
canal present which was 5.67% and the blue colour shows percentage of teeth without MB-2 canal which was
94.33%.
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Figure 2 : Bar diagram representing distribution of MB-2 canals according to age. X-Axis represents the age
group and Y-axis represents the percentage distribution of MB-2 canal. The percentage distribution shows
52.78% of MB-2 canals were seen in the less than 30 years age group (Blue), 44.44% in the 31-60 years age
group (Red) and 2.78% were seen in age group above 60 years (Green), with the highest number of MB-2
occurring in patients below 30 years (52.78%).
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Figure 3 : Bar diagram representing distribution of MB-2 canals according to gender. X-Axis represents the
gender of the patient and Y axis represents the percentage distribution of MB-2 canal. The graph shows 51.39%
of MB-2 canal present in male patients (Dark blue) and 48.61% in female patients (Pink), with a maximum
number of MB-2 canal seen in male patients(51.39%).
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Figure 4 : Bar diagram representing distribution of MB-2 canals according to teeth number. X-Axis represents
the tooth number and Y axis represents the percentage distribution of MB-2 canal. Yellow colour represents the
percentage of MB-2 canal occurrence in 16/26 (84.72%) and purple colour represents the percentage of MB-2
canal occurrence in 17/27 (15.28%) .With the highest number of MB-2 occurring in maxillary first molars
(84.72%).
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Figure 5 : Bar diagram representing association between the occurrence of MB-2 canal and age of the patients.
X-axis represents the age of the patient and Y-axis represents the number of patients. MB-2 canal occurred
most among the patients under 30 years (2.99%). The association between the occurrence of MB-2 canal and the
age of the patients was found to be statistically significant (Pearson’s chi square value-6.931, df -4, p value =
0.031).
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Figure 6 : Bar diagram representing association between the occurrence of MB-2 canal and gender of the
patients. X-axis represents the gender of the patient and Y-axis represents the number of patients. MB-2 canal
occurred most among the male patients (2.92%). The association between the occurrence of MB-2 canal and the
gender of the patients was found to be statistically not significant (Pearson’s chi square value-0.352, df -1, p
value = 0.55).
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Figure 7 : Bar diagram representing association between the occurrence of MB-2 canal and teeth number. X-axis
represents the teeth number and Y-axis represents the number of patients. The MB-2 canal was found most in
16/26 (4.81%). The association between the occurrence of MB-2 canal and teeth number was found to be
statistically significant (Pearson’s chi square value-7.352, df -2, p value = 0.025).
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