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ABSTRACT

Objectives: The purpose of this study was to examine the location and accessibility of the second
mesibuccal canal in maxillary first molar of a Turkish sub-population.

Methods: Presence and accessibility of the MB2 canal in 110 extracted maxillary first molars was
examined with unaided vision, dental loups and the DOM. To characterize the geometrical location of
MB2 canals, photographs of pulp chambers were obtained.

Results: With the unaided vision, 58 MB2 canal orifices and after evaluation with the dental loup,
DOM an additional 28 MB2 canal orifices were detected. In 65 molars, the MB2 canal orifices was
located 0.87 mm distally and 1.73 mm palatally to the main mesiobuccal canal and in the remaining
21 molars was 0.72 mm mesially and 1.86 mm palatally.

Conclusions: Presence of second mesiobuccal canal was similar to the other studies but in a
Turkish sub-population it originates mainly distal to the main MB canal. (Eur J Dent 2010;4:12-16)
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cal roots of first and second maxilllary molars.
After the study of Weine et al,2 many similar stud-
ies were performed using different methods to
assess canal morphology.®” The differences be-
tween these studies may be due to the examina-
tion of teeth in vivo orin vitro, using of dental loups
or operating microscopes for location of the MB2
canal, radiographic examination or canal staining
and root clearing method for identification of root
canal system. Another reason of discrepancy be-
tween these findings may be related to racial ori-
gin of tooth sources. Previous studies have been
mainly performed on teeth of American, Canadian
and Japanese populations.z483 Wasti et al*found
the prevalence of the MB2 canal in maxillary first
molars of South Asian Pakistan 53.3% whilst Ng et
al’® reported 67.8% of Burmese maxillary molars.

Itis important to know for successful endodon-
tic therapy that the root canal morphology exhibit
variations related to the racial origin. The purpose
of this study was to examine the location and ac-
cessibility of the second mesiobuccal canal in
maxillary first molars.

MATERIALS AND METHODS

One hundred ten extracted maxillary first mo-
lars were collected from general dental clinics
within Istanbul,Turkey. All of the teeth that dem-
onstrated fully formed roots were identified at
the time of extraction as maxillary first molars.
In addition, the teeth were verified as maxillary
first molars by anatomical characteristics and
stored in 1% thymol solution. After the cleaning of
the teeth of any adherent soft tissues, bone frag-
ments and calculus by scaling, a size 6 round bur
in a low speed handpiece with water spray was
used to remove the dental caries and the top of
the pulp chamber. After the location of the main
mesiobuccal canal, the accessibility was exam-
ined. If no accessibility to the apex was possible,
the tooth was discarded thus physiologically and
pathologically uncalcified teeth were used in this
study. The teeth were placed in 2.5% sodium hy-
pochlorite for 24 h and washed under running tap
water for 4 h, then dried at room temperature for
24 h. All the external root surfaces were covered
with three coats of nail varnish in order to prevent
embedding material from entering the root canal
system. Each teeth was embedded in clear resin
and decoronated at the cementoenamel junction
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using a low-speed saw (Isomet Buehler Ltd., Lake.
Bluff, IL, USA] under water irrigation.

The pulp chamber floor was evaluated and the
remaining organic tissues was removed mechani-
cally using dental explorer. After the location of
the canal orifices, the teeth were submerged
again in high volume of 2.5% sodium hypochlorite
for 24 h and then washed under running tap water
for 4 h before placement in an ultrasonic bath.

The following observations were made as clini-
cal 1) presence of second mesiobuccal canal 2)
accessibility 3) root canal configuration using Ver-
tucci’s classification? 4) geometrical location.

Presence of the MB2 canal orifice was firstly
examined with unaided vision. If the second me-
siobuccal canal was located, size 0.6, 0.8 or 10 K-
type files was used with Glyde (Dentsply Maillefer)
as the lubricant to determine the accessibility.
The accessibility procedure was described in rela-
tion to access to either: coronal, middle or apical
thirds. If an orifice was located but a file was un-
able to reach the apical third, the root canal was
evaluated inaccessible.

If an orifice was located but size 0.6, 0.8 or 10
K-type files was unable to penetrate into the ca-
nal, no bur was used to remove dentine on the
pulp chamber floor. If a second mesiobuccal ca-
nal orifice was not located with unaided vision, the
teeth then evaluated using dental loups. After the
determination of the presence of the MB2 canal
the accessibility was performed using size 0.6, 0.8
or 10 K-type files with Glyde (Dentsply Maillefer).
Finally the teeth with unlocated MB2 canal orifices
were examined by using the DOM at x25.0 magni-
fication and a MB2 canal orifice was either located
or not located (Figure 1).

To categorize the canal system in MBR (me-
siobuccal root) mesio-distal and bucco-palatal
radiographs were obtained. The size 0.8 files were
placed into the main mesiobuccal and second me-
siobuccal canal. The teeth with no access to the
apex were eliminated. Before photographing of
pulp chambers millimetric glass scale was placed
in order to make measurements to characterize
the geometrical location of MB2 canals. The main
mesiobuccal, palatal and MB2 canal orifices were
marked on the millimetric glass scale. The main
mesiobuccal canal and the palatal orifices were
connected through a line MB-P and in addition to
this line a perpendicular line was drawn from the

European Journal of Dentistry



O Second mesiobuccal canal in maxillary first molar

MB2 canal orifice to the M-P line. The main me-
siobuccal canal was accepted as the origin and the
vertical distance from MB2 to MB-P line was mea-
sured, as described by Gorduysus et al' (Figure
2). The images were analyzed by Image-Proplus
4.0 software to measure the relationship between
MB2 canal and other canals.

RESULTS

The second mesiobuccal canal was found in
78% of the 110 maxillary molars and in 17 (19.8%)
of these MB2 canals it was accessible to the apex.
The teeth with no access to the apex were dis-
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Figure 1. Clinical appearance of the same lesion. The overlying
mucosa was normal and there was not any sign or symptom.

Figure 2. On the millimetric glass scale, measurements were
made to characterize the geometrical location of MB2 canals.
MB: mesiobuccal canal orifice, MB2: second mesiobuccal ca-
nal orifice, P: palatal canal orifice.

carded and of the remaining 17, 3 (17.6%) had a
Vertucci Type IV and 14 (82.4%) were Vertucci Type
[l canal system.

With the unaided vision 58 MB2 canal orifices
and after evaluation with the dental loup an ad-
ditional 17 MB2 canal orifices were detected. 68%
of MB2 canals were located by using methods and
11 additional MB2 canals were identified with the
use of the DOM (Figure 1). In 65 (75.6%) molars the
MB2 canal orifices was located 0.87 mm distally
and 1.73 mm palatally to the main mesiobuccal
canal and in the remaining 21 (24.4%) molars was
0.72 mm mesially and 1.86 mm palatally as repre-
sented in the Figure 3.

DISCUSSION

In the present study it was found that 78.18% of
maxillary first molar possessed a second mesio-
buccal canal. This is consistent with the findings
of Burhley et al'” but higher than that reported by
Sempira and Hartwell.® In the study of Sempira
and Hartwell® the second mesiobuccal canal had
to be negotiated and obturated either separate
from MB or within 4 mm of the apex. If two sepa-
rate orifices blended into a single canal coronally
during instrumentation, it was not considered to
be a separate canal. This criteria is probably one
of the reasons for the lower incidence of second
mesiobuccal canals.

Burhley et al” found that the frequency of MB2
canal detection for the microscope, dental loupes
and no magnification groups was 71.1%, 62.5%
and 17.2%, respectively. Baldassari-Cruz et al'
reported that the percentage of second mesiobuc-
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The triangle drawn with the color red shows the standard endodontic access cavity and
the rhomboidal shape drawn with the color green shows alternative endodontic access

‘The location of MIB2 canal orifices to the main mesiobuccal canal

cavity.

Figure 3. The location of MB2 canal orifices to the main mesio-
buccal canal. The triangle drawn with the red color shows the
standard endodontic access cavity and the rhomboidal shape
drawn with the green color shows alternative endodontic ac-
cess cavity.
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cal canals was 82%. All these studies were per-
formed using magnification. The effectiveness of
using a surgical/dental operating microscope for
detection of MB2 has been evaluated.'®? The re-
sult of these studies demonstrated that the mag-
nification of the operating field increased a MB2
canal detection rate. The two-canalled mesiobuc-
cal roots of Turkish maxillary first molars in this
study frequently exhibited Vertucci type Il (82%])
and IV (17%) canal configuration. The results of
the present study were similar to that in Japa-
nese sub-population.* Both in this studies it was
used radiographic techniques by determining the
canal configuration of the two-canalled mesiobuc-
cal roots. In contrast to our study type IV configu-
rations were found in a large percentage by the
other studies.5'' The differences may be owing
to method of canal identification. The method of
canal staining and root cleaning may show the
complexities of root canal anatomy compared to
conventional radiographies because a radiograph-
ic image is a two-dimensional representation for
a three-dimensional object.?" In the present study
the aim was to determine the root canal system
clinically thus we did not use the method of canal
staining and root cleaning. In addition to the most
prevalent types Il and IV canal systems, Wasti et
al'reported that it was found type VI configuration
(two separate root canals leave the pulp chamber,
merge in the body of the root ,and again divide
short of apex to exit as two separate and distinct
canals] in the mesiobuccal root with two canals.

In the present study, the accessibility was ob-
served only in 19.8% of maxillary first molars in
second mesiobuccal canal. This prevalence is
much lower than the total number of second me-
siobuccal canal orifices because if an orifice was
located but size 0.6, 0.8 or 10 K-type files was un-
able to penetrate into the canal, no bur was used
to remove dentine on the pulp chamber floor to
prevent possible perforation. In case of the pen-
etration of size 0.6, 0.8 or 10 K-type files into the
canal it was stipulated to reach the apex for the
acceptance of the root canal as accessible. These
criteria are probably the reason for the lower in-
cidence of the accessibility in second mesiobuccal
canals.

The complexity of the root canal system was
known such as the furcation, accessory and lat-
eral canal, intercanal connection, apical deltas.’
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Teixeira et al® reported that the incidence of isth-
mus in the mesiobuccal root of the maxillary first
molars was high, particularly in sections 3-5 mm
from the apex. The findings of Jung et al?* support-
ed this and it was found that the prevalence of an-
atomical variations was highest at the apical 4 mm
level. For this reasons, it is important to reach the
apical area for the successful root canal therapy.
In many studies the prevalence and factors affect-
ing the negotiability of the MB2 in maxillary mo-
lars was examined®? but there is little research
about the location. Kulild and Peters® and Gilles
and Reader® described the MB2 canal accord-
ing to the main mesiobuccal canal and found the
mean distance of the mesiolingual orifice from the
mesiobuccal orifice 2.31 and 1.82 mm, respective-
ly. Gorduysus et al'® and Zhang et al?’ remarked
that the location of the MB2 canal varied not only
in relation to the main mesiobuccal canal. There
was another reference point, the palatal canal ori-
fice. Zhang et al?” reported that the MB2 canal was
located less than Tmm mesially to the MB-P line
and 2mm palatally from the MB orifice. Gorduysus
et al’® determined the location of the MB2 canal
in 45 extracted maxillary molars and found these
measurements 0.69 mm mesially and 1.65 mm
palatally. The results of the present study about
the distance between the MB2 and MB-P line are
in agreement with those of Zhang et al?” but there
is significant differences about the location of the
MB2 canal orifice according to the main MB canal.
In our study it was observed that only, in 24.4%
of two-canalled mesiobuccal roots these canals
originate mesial to the main MB canal, but mainly
(65/86-76%) were found distal to the main MB ca-
nal. This is important for the access cavity design.
Weller and Hartwell® suggested that if the ini-
tial access is changed from a classical triangular
shape to a more rhomboidal shape, the probability
of finding the MB2 canal increases.

CONCLUSIONS

According to the results of the present study,
the majority of the MB2 canal orifices (76%)] origi-
nate distal to the main MB canal and most of the
MB2 canal orifices are normally in our vision of the
classical triangular access cavity for this reason a
careful examination of the pulpal floor should be
conducted.
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