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Abstract

Aim: To establish a preliminary investigation about the possibility to achieve patency of second
mesiobuccal canal (MB2) in mesiobuccal roots of maxillary molars. Methods: Three hundred
and five first maxillary molars were examined with direct vision and with magnification. The root
canal configurations were classified according to the possibility to achieve patency in MB2
canals. Clearing technique was also performed to illustrate root canal anatomy and verify the
presence of extra canals not identified with magnification. Results: The prevalence of MB2
canals detected only with direct vision was 53.4% and the use of the surgical operating microscope
increased rate detection to 90.7%. The clearing technique revealed the presence of MB2 canal
in 12 more teeth (94.7%). In 49.1% of the localized MB2 canals, it was not possible to achieve
patency. Conclusions: The findings of the presented study revealed that it was only possible
to achieve patency in 50.9% of the MB2 canals, showing that achieve patency in the MB2 canal
is much more challenging than locating them.
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Introduction

The success of endodontic treatment depends on the location, cleaning,
shaping and sealing of the root canal system1. The knowledge of root canal
system anatomy is essential to determine the success of endodontic therapy.
Anatomical studies are of great importance to aid the understanding of the internal
morphology and anatomical variations of the root canal system2-4.

The permanent maxillary first molar has one of the most complex root and
canal anatomies. This morphology has been studied and it is accepted that the
mesial root often has more than one canal1-2,5-6. In the literature, the mesiobuccal
(MB) root of the maxillary first molar has generated more research and clinical
investigation than any other root7. The incidence of second mesiobuccal canals
(MB2) has been reported in a range of between 33% and 96%1-2,5-10. However, the
clinical detection of MB2 in maxillary molars has been lower than that of laboratory-
based reports and this canal could be detected in less than 40% of maxillary first
molars11-12.

The use of the surgical operating microscope (SOM) facilitates detection
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and negotiation of more MB2 canals in both in vitro and
clinical studies13-15. A high incidence of MB2 canals was
reported in the mesiobuccal roots of the first maxillary molars
ex vivo, and it was also demonstrated that the use of the
operating microscope increased the ability of the dental
clinician to locate the MB213.

Although the literature shows a high incidence of MB2
canal, Sempira & Hartwell16 reported that only 33% of
maxillary first molars had a negotiable MB2 canal, as
determined by use of SOM in vivo. The most important
causes of non-negotiable MB2 canal location are diffuse
calcification, pulp stones and debris17. Given this low
incidence of negotiable MB2 canals, the aim of this study
was to establish a preliminary investigation about the
possibility to achieve of MB2 canals in mesiobuccal roots.

Material and methods

A total of 305 extracted human maxillary molars that
had been stored in distilled water were used in this study.
The floor of the pulp chamber was then explored in order to
locate the MB1 and MB2 and to verify the possibility to
achieve patency in MB2 canals.

Initially the canals were located with direct vision. The
canal was negotiated and confirmed by insertion of a size
08 and 10 K-file (Dentsply-Maillefer, Ballaigues,
Switzerland). Further efforts to locate canals were carried out
under magnification using the SOM (x20, DFV, MC-M 1232;
São Paulo, SP, Brazil) and the canals were negotiated with a
size 08 and 10 K-file. After instrumentation a radiograph
was performed.

The root canal configuration in each root was determined
by using a simplified classification of root canal
configurations. Type I being two separate and distinct canals
from pulp chamber to the apex, Type II being two canals
leaving the pulp chamber and merging to form a single canal
short to the apex, and Type III being interrupted access with
no canal or roots with just one canal. Type I and Type II
were classified as possible to achieve patency and Type III
was the canal that was not accessible to the apex.

After this, to illustrate root canal configuration, teeth
were prepared using a clearing technique. Teeth were
immersed in Indian ink (Pelikan, São Paulo, SP, Brazil) under
600-mmHg vacuums for 40 min and then kept for 10 days in
an incubator at 37ºC. A final wash with tap water to remove
excess ink was performed. The teeth were demineralized with
a 5% hydrochloric acid solution for 3 days, dehydrated with
ascending grades of alcohol, immersed in methyl salicylate
and rendered transparent18.

Results

Under direct vision, the MB2 canal was located in 163
teeth (53.4%). With the use of the SOM, the MB2 canal was
located in 114 additional teeth, totalizing 277 teeth (90.7%).
The clearing technique disclosed the presence of a MB2 canal

in 12 more teeth, totalizing 289 teeth (94.7%), while 16 teeth
had a single canal in the mesiobuccal root (5.3%). This
prevalence can be seen in Figure 1.

A total of 45 canals were classified as Type I canals
(14.8%), 110 classified as Type II canals (36.1%), 150 as
Type III canals (49.1%). These results can be seen in Figure
2 and the images and examples of the classification are found
in Figure 3. Patency was achieved in only 50.9% of the
localized MB2 canals.

Discussion

Successful endodontic treatment demands adequate
cleaning, shaping and filling of the root canal system. For
this, clinicians must have comprehensive knowledge about
root canal morphology. Anatomical variations may be present
in teeth subjected to endodontic treatment. In that perspective,
the incidence of the MB2 canal in the mesiobuccal root of
the maxillary first molar is always a matter of interest to the
endodontic community13. Failure to detect and treat the
second MB2 canal system will result in a decreased long-
term prognosis2.

Previous studies showed that the use of SOM increased
detection of MB2 canals from 51 to 81%13,19-20. A total MB2
detection rate of 93.3% was observed when cone bean
computed tomography (CBCT) was used in first molars21.

Fig. 2. Simplified classification of MB2 canals

Fig. 1. MB2 location in teeth in different stages.

Preliminary investigation to achieve patency of MB2 canal in maxillary molars

Braz J Oral Sci. 11(3):373-376



Braz J Oral Sci. 11(3):373-376

Fig. 3. Examples of simplified classification. (1A) Laboratory radiograph of a Type
I tooth; (1B) Clearing of a Type I tooth; (1C) Clinical radiograph of a Type I tooth;
(2A) Laboratory radiograph of a Type II tooth; (2B) Clearing of a Type II tooth; (2C)
Clinical radiograph of a Type II tooth; (3A) Laboratory radiograph of a Type III tooth;
(3B) Clearing of a Type III tooth; (3C) Clinical radiograph of a Type III tooth;

The findings of the present study observed that the
prevalence of MB2 canals detected with direct vision was
53.4% and the association with the SOM increased rate
detection to 90.8%. This can be justified by the fact that the
higher magnification and illumination can be useful for
access cavity preparation, instrumentation and filling22-23. It
can improve the clinician’s view of the complexity of the
root canal anatomy and aid in the location of additional
canals, fins or ribbons. Thus, the use of SOM to detect the
ML canal orifice of maxillary first and second molars may
enhance the success of endodontic procedures13.

Although there are several reports demonstrating the
efficacy of the SOM in locating MB2 canals, Sempira and
Hartwell16 reported that 33% of maxillary first molars had a
negotiable MB2 canal as determined by use of SOM in vivo.
In this study, the accessibility of located MB2 canals was
evaluated. Only 14.8% of the tooth had two separate and
distinct canals from pulp chamber to the apex. In the remaining
cases occurs the intersection of MB2 with the MB canal
(36.1%) or its unexpected ending at 3 or 4 mm of entry and
roots with just one canal (49.1%). This unexpected ending
may be because of calcified MB2 canals that prevented the
full instrumentation of the canal. Previous research suggests
that non-negotiable factors of MB2 canal location were

diffuse calcification, pulp stone debris and tortuous
pathway17,24-25. The MB2 canal can be challenging to treat
because it might share an orifice with MB1 or can be harbored
within, or just apical to, that of the MB1 canal. In cases of
union with the MB canal, treatment is possible since it passes
the entrance angle to the MB. Clinically, it can be seen the
impossibility of instrument penetration on both canals
simultaneously. It becomes evident when a file is introduced
into one canal and the other does not go down and vice versa.

The most complex cases are those where the penetration
of the files is stopped suddenly, usually at 3 or 4 mm from
its entrance. In the present study, this type of canal was
observed in 49.1% of maxillary first molars in MB2 canals.
The patency was achieved in only 50.9% of the localized
MB2 canals. This prevalence is much lower than the total
number of MB2 canal orifices (94.7%). Previous reports, have
also shown that the accessibility of located MB2 canals
orifices is much lower than the total number of these
canals16,26. Neaverth et al.27 suggested that a modified access
preparation and countersinking techniques may help in the
MB2 canals treatment. They also reported that with these
techniques they were able to treat 77.2% of MB2 canals in
maxillary first molars. However, even with these highs rates
of treated canals, several MB2 canals could not be
instrumented. This large number of canals left untreated in
several studies demonstrates the need to emphasize de
frequency and clinical significance of these canals.

Achieving patency of MB2 canal is much more
challenging than locating them. In the endodontic treatment
of first molars, the MB2 canal occurs on an average frequency
of 94.7%. It should be possible to perform its treatment at the
same frequency, but this does not occur. In the present study,
the cleaning technique revealed that the complex anatomy
and the tortuous pathway of the root canal system justify the
difficulties in penetrating the entire length of the MB canal.

Based on the findings of the present study, it can be
concluded that it was only possible to achieve patency in
50.9% on MB2 canals, showing that achieve patency in the
MB2 canal is much more challenging than locating them.
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