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5 Background: The success of endodontic treatment relies on the precise identification of

root canals followed by cleaning, shaping, and obturating the canals. Mesiobuccal root of
maxillary second molar teeth present wide variations with regard to the number and type
of root canals. The complexity of the root canal varies widely in different ethnic groups.
The study aimed to determine the prevalence of second mesiobuccal canal (MB2 canal) in
maxillary second molar.
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Methods: A descriptive cross-sectional study was conducted at Department of Conservative
Dentistry and Endodontics, Universal College of Medical Sciences, Bhairahawa. A total of 100
permanent maxillary second molar undergoing endodontic treatments were studied. After access
cavity preparation ultrasonic tips and magnification loupes were used to open the subpulpal
groove in a direction from first mesiobuccal (MB1) canal towards the palatal canal to locate the
second mesiobuccal (MB2) canal. Radiovisiography (RVG) was taken to confirm the presence of

DOlI:https://doi.org/10.54530/jcmc.1473 MB2 canals.

Sl Results: MB2 canals were detected in 52 teeth out of 100 teeth that were studied. It was found
that the younger adult (18-35 years) tends to have a higher proportion of MB2 canals (65.6%) as
compared to the middle-aged elderly (36-55years) in whom it could be identified only 33.4% of
the time.
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Conclusions: Based on this study, it can be concluded that the prevalence of MB2 canal in
mesiobuccal root of the permanent maxillary second molar is high.

canal.®® The use of ultrasonic tips may be more conservative

and aids in selective dentin removal.
Each human tooth has its unique root canal anatomy and it

differs on the basis of age, location, races and/or different
ethnic groups.lln majority of cases, the permanent maxillary

Magnification loupe increases the confidence level of the
operator by improving the visibility of the working field. **

second molar tooth has mesiobuccal, distobuccal and palatal
roots with independent canals. Among them, mesiobuccal
root may contain two distinct root canals.>* Previous studies
have indicated that the missed canal acts as reservoir for
colonization, growth and proliferation of microorganisms which
leads to intra-appointment flare-up, secondary endodontic
infection and failure of endodontic treatment.>®

Frequently utilized methods to study the root canal morphology
are radiographic techniques,” decalcification,® sectioning,®*
ultrasonics combined with magnification and cone beam
computed tomography.'! The incidence of the MB2 canal has
been reported to be as low as 18.6% in an in vivo study and as
high as 95.2% in an in vitro study.?

Munce burs, round burs, composite finishing burs and
ultrasonics has been used to trough out dentin in search of MB2

The combination of ultrasonic and magnification has been
mentioned as one of the convenient, safe, non-invasive and
successful method in many literatures.®

There is little scientific literature available for root canal
morphology of maxillary second molar in Nepalese
populations.’® The study aimed to determine the prevalence
of second mesiobuccal canal (MB2 canal) in maxillary second
molar.

METHODS

A descriptive cross-sectional study was conducted in the
patients who attended for root canal treatment (RCT) in
Department of Conservative Dentistry and Endodontics, UCMS,
Bhairahawa after taking approval from Institutional review
committee (UCMS/IRC/126/21). A total of 100 patients were
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selected using non probability (purposive) sampling technique
for the study in duration of 6 months (Feb 2023-July 2023). The
sample size was calculated by using given formula.?”*8

Sample size (n) = 22x p (1-p) / €2
=1.96%x 0.5(0.5)/0.1?
=96.04 = 100 sample size

Where,
Z=1.96 at 95% Confidence interval
p= 0.5 at 50% assumed prevalence
e=0.1 at 10% margin of error

Inclusion and exclusion criteria were considered before
selecting the patients for study. Patient of 18-55 years of age
having permanent maxillary second molar with irreversible
pulpitis (symptomatic/asymptomatic), pulpal necrosis, apical
periodontitis (symptomatic/asymptomatic), acute or chronic
periapical abscess and failed previous root canal treatment
were included in the study. Patients with restricted mouth
opening (<three finger breadths), severe periodontal or
concomitant endo-perio lesion and non-restorable teeth were
excluded from the study.

Access cavity was prepared in a triangular shape with a #2
or #4 size round bur with high-speed contra-angle handpiece
maintaining aseptic environment. Furthermore, outline of
the access cavity was modified with help of endo-z bur from
a triangular to a rhomboidal shape to improve the visibility of
the extra canal orifice. Upon the straight-line access, content
of pulp chamber was flushed with 2.5% sodium hypochlorite
and normal saline and the pulp chamber floor was explored for
canal orifices. First mesiobuccal (MB1), distobuccal and palatal
orifices were identified using endodontic explorer and scouted
with small hand files (6 or 8 or 10 K-files). The identified
canals were coronally flared with orifice shapers. If the second
mesiobuccal canal (MB2 canal) could not be readily located,
gentle troughing with ultrasonic tip (SB1, Woodpecker) was
performed on the sub-pulpal groove at the expense of the
mesial wall and 3mm long trough was prepared from MB1
canal towards the palatal canal. This developmental groove
forms a line that connects the palatal and mesiobuccal canals
and the orifice of second mesiobuccal canal is usually present
on this groove or 1-2 mm mesial to it. The ultrasonic tip was
applied at medium speed with light force under visualization
of magnifying loupes. After at least 2 mm deep troughing of
pulpal chamber floor, if the second mesiobuccal could still not
be identified with DG16, then no further effort was made.
This was done to prevent any inadvertent perforation. If MB2
orifice was identified, attempt was made to negotiate the canal
with size 6, 8 or 10 K-files or C+ files in restricted canals. The
presence and absence of MB2 canal was judged on the basis of
Stropko’s rule. Stropko considered a second mesiobuccal canal
is present if he was simply able to instrument the canal to a
depth of 3 to 4 mm from orifice level.

Routine root canal treatment was then performed which
involved thorough shaping, cleaning and obturation of the root
canal system followed by a definitive restoration.
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Data were analyzed using SPSS (Statistical Package for Social
Sciences, v. 22). The data was analyzed using measures of
central tendency and measure of dispersion and presented in
form of graph and table.

RESULTS

The frequency of second mesiobuccal canal (MB2) found was
52% (Figure 1).
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Figure 1: Frequency of second mesiobuccal canal (N=100)

The age of the patients was grouped into two groups as 18—35
years and 36-55 years and the frequency of MB2 canals were
38 out of 58 (65.6%) and 14 out of 42 (33.4%) respectively in
two groups (Table 1).

Table 1: Frequency of second mesiobuccal canal (MB2) in
different age groups

18-35 years 58 (65.6)

36-55 years 42 (33.4)

Total 100
DISCUSSION

Few studies have performed an exclusive evaluation of the
configuration of root canals of the mesiobuccal root of the
maxillary second molar, probably because it is assumed to
be comparable to the mesiobuccal root of the maxillary first
molar, where the MB2 canal is highly prevalent.?>% In vitro
studies have shown higher frequency of MB2 canals than that
of in vivo studies. Due to the limited access, visibility and non-
constant location of the MB2 canal, there is always a risk of
perforation that may reduce the frequency of two canals in the
mesiobuccal root of maxillary second molars in clinical studies.

Studies have concluded, nearly 20.8% tooth had MB2 canal
in maxillary second molar in Indian population, 34.39% MB2
canal in the Korean population and 18% MB2 in Chinese sub-
population.?*

The Nepalese population is generally considered to be a hybrid
of several ethnic groups with characteristics of Caucasian,
Mongoloid, and Negroid races, which is generally referred to
as the Dravidian group. These mixed populations might be
reasons of higher prevalence of MB2 canal. Such variability has
been reported in a case series published in Nepal.®



In our study, the prevalence of second mesiobuccal canal was
52%, which is similar to the finding of other several studies.

Pablo et al., found 48% of maxillary second molar with MB2
canalin Chilean-specific population, using cone beam computed
tomography (CBCT).22 CBCT provides three-dimensional
evaluation of tooth structure in various anatomical plane and
helps in precise identification of MB2 as compared to two
dimensional radiographs like RVG. Ng et al. reported 49% in
Burmese population using a canal staining and tooth clearing
technique.?Yoshioka et al. reported 44% in a Japanese study
by using troughing under maghnification in extracted teeth.

Conversely, Alavi et al. found 41.5%, MB2 canal by using
clearing technique in indigenous Thai population.**Pécoraet
al. reported 42% by using same technique in another
study.?®Although, clearing technique helps in a detailed and
qualitative investigation of the delicate root canal systems, it
has few drawbacks. There can be distortion in the morphology
of the tooth as a result of the demineralization process.
Moreover, the dyeing solution may not fully infiltrate into
narrow canals and ramifications if the dimension is below the
grain size of the injected dye. These might be reasons of lower
frequency of MB2 in above studies.

Eskoz and Weine reported a frequency of 40% using endodontic
files and periapical x-rays, a combined method to locate the
MB2 canal.?” The frequency may be fewer in this study due to
lack of using magnification. Furthermore variation in skill levels
and experience can influence the outcomes of studies.?®

Other more specific techniques, such as the endodontic
microscope and histology have attained prevalence of 95.8%
and 100%, respectively.?® Dental Operating Microscope (DOM)
is considered gold standard tool of magnification in clinical
patient based study due to its greater depth and area of
visibility as compared to loupes. It provides more control and
confidence to the operator in deeper troughing of coronal
dentin which obstructs the patency of the canal. Similarly,
histological analysis is considered gold standard in nonclinical
ex vivo study as it allows both qualitative and quantitative
evaluation of root canal anatomy.

The second mesiobuccal canals in maxillary permanent molars
come under the category of hidden canals. In this study,
additional techniques were employed to explore these hidden
canals. Ultrasonic device was used to trough out dentin and
uncover MB2 and magnification loupe was used to improve the
illumination and depth of visibility. 3032
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