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Assessment of different clinical methods to identify
mesiobuccal root canals of maxillary first molars

ABSTRACT

Objective: The purpose of this study was to compare
if the quantity of MB2 root canals found in the maxillary
first molars increased when visualized at unaided eye and,
posteriorly, with an Operating Microscope (OM). The in-
fluence of the operator’s experience to localize the ad-
ditional root canals was also evaluated. Methods: One
hundred extracted maxillary first molars were evaluated
by specialists in Endodontics and students of Endodon-
tics specialization. Cone-beam computed tomography
(CBCT) was used to confirm the quantity of root canals
present in the mesiobuccal root and this evaluation was
taken as gold standard for this research. The agreement
level between examiners and CBCT images was evalu-
ated by Cohen’s Kappa Coefficient. Results: There were
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statically significant differences between specialists (k =
0.234) and students (k = 0.009) when using OM. The best
agreement levels were achieved in the student group with
Clinical Exam (CE) (k = 0.261) and the specialists with
OM (k = 0.234). When the comparison was performed
between the dentists there was reasonable agreement
between the root canals identification methods: CE (k =
0.275) and OM (k = 0.4245). It was observed in the com-
parison between the evaluated root canals identification
methods that there was moderated significance between
specialists (k = 0.558) and students (k = 0.454). Conclu-
sion: The evaluator experience and the OM employment
influenced MB2 root canals identification.
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Introduction

The aim of a successful endodontic treatment is the
complete sealing of the root canal space and of the api-
cal foramen with an inert sealing material.!

The knowledge of the internal tooth anatomy is es-
sential for achieving this purpose, once it does not re-
produce the simplicity of the external tooth anatomy.
Smadi and Khraisat? reported that the maxillary first
molar has the highest rate of endodontic treatment fail-
ure due to the presence of a second canal in some of
the mesiobuccal roots (MB2) when the professional is
unable to identify, prepare and fill this canal.

The MB2 occurrence has been related in a rela-
tively high rate (95%).3* Wolcott et al® compared the
incidence of MB2 in the initial phase of endodontic
treatments and retreatments, and found that the inci-
dence of MB2 in the initial phase of endodontic treat-
ment was 59%, while 67% in retreatment. The authors
reported that this significant difference to identify and
treat the MB2 canals may reduce the success of the
endodontic therapy in long term.

Cleghorn et al,® assessing 8399 teeth from 34 studies,
found 2 canals in the mesiobuccal root in 56.8% and 1
canal in 43.1%. The incidence of 2 canals in the me-
siobuccal root was higher in laboratorial studies, 60.5%
compared to 54.7% of the clinical studies. The more
common use of the Operating microscope (OM) in re-
cent clinical studies has led to an increased prevalence
in the clinical detection of the MB2. Mesiobuccal root
canal system in ex vivo studies are more leaning to show
2 canals in the maxillary first molar than in vivo studies,
but the incidence seems to be increasing with the use of
OM. Two canals leading to one foremen in the mesio-
buccal root of the maxillary first molar are quite twice
more usual than two canals and two foramens.

The technological advances from the last decade al-
lowed the development and improvement of different
techniques that were introduced to favor the evaluation
of the internal anatomic variations of dental roots. The
dental radiograph, commonly used in the dental prac-
tice, provides essential information to the treatment
planning, diagnosis and follow up. However, a general
problem in Endodontics is the limitation of radiographic
images for the two-dimensional aspect and the super-
position of the subjacent anatomy with the cortical
bone density.” Even with the improvements in radio-
graphic films quality and the digital receptors advent,
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the two-dimensional projection still being one limiting
factor in the detection of MB2 in maxillary first molars.®
On the other hand, the OM has been used in the dental
practice in a search for increased visibility and lighting,
which would favor the identification and handling of the
MB2 in maxillary molars.®*°

Another resource is the Cone Beam Computed
Tomography (CBCT), which was introduced to assist
in three-dimension images visualization and has been
used to evaluate the root canal anatomy. This three-
dimensional system has a great potential in Endodon-
tics, becoming a valuable resource in the diagnosis and
treatment of endodontic issues, mainly, for the details
observation, sometimes impossible to see using con-
ventional radiographs.!!27

The aim of the present study was to compare the
detection of additional canals in the mesiobuccal root
(MB2) of maxillary first molars using different assess-
ment methods: Clinical exam (CE), Operating micro-
scope (OM) and Cone-beam Computed Tomography
(CBCT). The clinical experience influencing the identi-
fication of MB2 was also evaluated by a comparison
of different evaluators: Specialists in Endodontics and
students of specialization in Endodontics.

Material and Methods

One hundred human maxillary first molars that had
the mesiobuccal root were selected from the teeth stock.

After the teeth selection, the pulp chamber ac-
cess was performed using carbide burr #2 (KG So-
rensen, Sdo Paulo, Brazil) and Endo-Z burr (Dentsp-
ly Maillefer, Ballaigues, Switzerland) at high rotation
and under refrigeration.

The teeth were inserted in two acrylic uncolored
slabs (210 x 110 x 5.0), previously perforated, letting
the apical portion of the mesiobuccal roots posi-
tioned at the same level to guarantee the positioning
during CBCT.

The teeth were inserted in two rectangle colorless
acrylic slabs (210 x 110 x 5.0 mm), previously perfo-
rated, so that the mesiobuccal root apices were posi-
tioned at the same level to guarantee the poisoning for
CBCT. The teeth were organized in five rows of 5 teeth
each slab, taking care to dispose the buccal-lingual and
mesiodistal axes at the same direction. The lines were
identified with letters (A — J) and the rows with numbers
(1 —10) to identify the teeth (Fig 1).
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The examination of the MB2 presence or absence
was performed by 6 dentists (3 specialists in Endodon-
tics and 3 Endodontics specialization students) where
the acquired data was duly registered in a pre-estab-
lished table.

Clinical exam (CE) evaluation

The presence or absence of MB2 was verified with
the aid of Flexo-file #10 (Dentsply Maillefer, Ballaigues,
Switzerland) and the data were recorded.

Operating microscope (OM) evaluation
Subsequently, the teeth were examined with the
aid of an operating microscope (MC — M1222, D. F.

Vasconcellos, Sdo Paulo, Brazil) (Fig 2) at 25X magni-
fication and with Flexo-File #10 (Dentsply Maillefer),
with the acquired data also recorded.

Cone-beam computed tomography
(CBCT) evaluation

The acrylic slabs with the teeth were fitted to an
acrylic base for the correct positioning in the tomograph
Cone Beam I-Cat (Imaging Sciences International, Hat-
field, PA, USA), using 120,000 kV and 46.72mA. The
used scanning parameters were: 40 seconds acquisition
time, small field of view (FOV = 6.0 cm), 800 x 800 pix-
els matrix. The scanning raw data were processed by
Xoran-Cat software (Imaging Sciences International,

,00060&1&30@

Figure 1. A) Acrylic slabs with teeth identified by lines and rows. B) Slab fitted to the acrylic base, in
position for tomographic examination.

“ i

Figure 2. Teeth being examined by means of operating microscope and Flexo-File #10.
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Hatfield, PA, USA), with 394 axial slices obtained, which
generated DICOM files with 8.97 MB.

The tomographic images obtained were analyzed
with Cyclops MedStation (http://www.telemedicina.
ufsc.br/cms/index.php?lang=en), in a lightless environ-
ment to favor the visualization of the same distortions
and the data were recorded. The CBCT images were
used to confirm the number of canals present in the
maxillary first molars mesiobuccal root. This evaluation
was used as gold standard (Fig 3).

Statistical analysis

The specialists and students evaluations were gath-
ered to the analysis. When there was discordance be-
tween them, the value with higher frequency was used.
The analysis was constituted of 500 evaluations, 400
performed by the dentists, and 100 by CBCT.

The level of concordance between examiners and
the comparison with the CBCTs were evaluated by Co-
hen’s Kappa Coefficient. The classifications of the Lapp
values followed the information preconized by Landis
and Koch.”® The analysis was performed with software
Microsoft Excel 2011 (Microsoft Corporate, Redmond,
WA, USA) and SPSS 17 (SPSS Inc., Chicago, IL,, USA).

Results

The results showed that specialists found a higher
quantity of teeth with 2 canals in the mesiobuccal
root than the students and the control group, regard-
less the identification method used (Table 1). In the
CE exam, the specialists found 86 teeth with the
MB2 canal, while the students found 62 teeth. Using
OM, the specialists found 88 teeth with the presence
of MB2 and the students found 60 teeth. The CBCT
showed the presence of MB2 in 78 teeth.

There were statistically significant differences be-
tween the specialists (k = 0.234) and the students
(k = 0.009) when using OM. The best agreement levels
were found in the students group using CE (k = 0.261)
and specialists using OM (k = 0.234). The lowest agree-
ment level with the control group was seen in the stu-
dents group using OM (k = 0.009).

The comparison between dentists showed rea-
sonable agreement between CE and OM methods
(k=10.275and 0.245, respectively). Comparing the iden-
tification methods it is observed that there was moder-
ated agreement between the specialists (k = 0.558) and
students (k = 0.454). The results of this study are de-
scribed in Table 2.

Table 1. Frequencies distribution of 100 specimens evaluated by CBCT, CE and OM.

Canals

CBCT CE OM
Specialists Students Specialists Students
14 38 12 40
86 62 88 60

Table 2. Results description of Cohen’s Kappa coefficient for pared comparison.

CE oM
Specialists Students Specialists Students
CBCT 0.129 0.261 0.234 0.009
o Specialists 0.275 0.558 0.206
Students 0.364 0.454
Figure 3. Axial slice of a tomographic image -
oM Specialists 0.245

showing the presence of MB2 in a specimen.
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Discussion

Since the 1990’s, the OM and the CBCT started
to be used in Dentistry, aiding to locate and, conse-
quently, to treat root canals. Since then an exception-
al level of care is taken in cases previously consid-
ered untreatable or of doubtful prognosis. Hess and
Zurcher," in a reference study from 1925, related the
existence of MB2 in maxillary molars. In 1969, Weine
et al® observed during the evaluation of endodontic
prognosis that the failure in maxillary molars treat-
ment occurred with high frequency in the mesiobuc-
cal root region. Based in this observation, the authors
studied and discovered that teeth with a fourth canal
occurred more often than the ones with three canals
(51.5% versus 48.5%, respectively).

Especially in the maxillary first molar, it is ob-
served that the endodontic treatment failure happens
commonly associated to the incapability of MB2 ca-
nal location,'*? although actually locating this canal
is easier once new technologies were developed and
inserted, as OM and CBCT.!>1617

The OM use effectiveness for MB2 canal detec-
tion, in ex vivo and in vivo studies, compared to
unaided eye, have been evaluated in several studies
with diversified methodologies. Sempira and Hart-
nell, in an in vivo study using 200 maxillary molars,
aided by OM observed the identification of MB2
increased by 30%. These values agree with the ob-
tained by Coutinho Filho et al,’® who found increased
rate of canals localization from 53.7 to 87.96% when
submitted to OM magnification. Carvalho and Zuo-
lo'® used 204 first and second molars extracted and
found 641 canals without OM and 50 additional ca-
nals when magnification was applied, an increase of
7.8%. These results agree with the obtained in this
research, where specialists using OM localized 4%
more MB2 canals, similar values also found by Ala-
cam et al,'’® who found 5 additional MB2 canals from
100 teeth when using OM. Buhrley et al* performed
a clinical study with specialists in Endodontics, re-
porting an increase of 71.1% for MB2 localization. In
the present study there was an increasing in the lo-
calization of MB2 canals when submitted to OM ex-
amination, evaluated by specialists when compared
to students. Baldassari-Cruz et al*! found that 51% of
the MB2 from 39 extracted maxillary molars were lo-
cated with only explorer and dental mirror, and 82%,
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12 additional canals found, when using OM. These
studies confirm the results obtained in this research
by the specialists group, which had an increase in the
number of canals found when aided by the OM.

Disagreeing with these results, Gorduysus et al?*
worked without visual magnification in 45 extracted
maxillary teeth and localized the MB2 canal in 42 teeth
(93%), and the use of OM increased the detection in
just one tooth (96%). Similar results were found in the
present study by the students group, where the OM
was not critical for locating additional canals, on the
contrary decreasing 12% when using the microscope.
However, the students found 68% of the canals from a
sample of 100 teeth. It can be concluded that the clini-
cal experience is an important factor to the localiza-
tion of additional canals.

Buhrley et al?® stated that several factors may in-
fluence the low incidence of MB2 canals found when
compared to ex vivo studies, including clinical en-
vironment, limited visibility and access, perforation
risk, tooth position in the arch, general tooth condi-
tion (caries, restorations and prosthesis), patient’s age
and his/her tendency to stand a longer clinical ses-
sion. Besides, the dentist experience might determine
the quantity of root canals found. It is possible that,
in some cases, the most important factor for canals
identification is the professional persistence and not
the image magnification. This might be a possible ex-
planation to the low rate of MB2 canals found by stu-
dents using OM in the present study. Due to the lower
clinical experience and, consequently, lower contact
with these canals, maybe the students had not already
acquire the specialist persistence in the ceaseless
search for additional canals.

In many cases, the MB2 identification might be fa-
cilitated by the presence of a sulcus, being the removal
of a little quantity of dentin necessary in these cases.
The use of OM in this phase aids in the identification
and clinical detection of MB2,%2? once the OM light is
parallel to the vision line and two to three times higher
than the reflector, improving significantly the clinical vi-
sion of the pulpal chamber.’

Baldassari-Cruz et al*' reported that different ways
to access might increase the frequency of MB2 iden-
tification. The OM 1is very useful to execute this task,
combined with the root canal system morphological
knowledge and amplified vision of the area, allow the

Dental Press Endod. 2012 Apr-June;2(2):64-70



Colle AER, Pereira GM, Pasternak Junior B, Oliveira CAP

professional to achieve maximum results. This is con-
firmed by the increased number of MB2 canals found
by specialists using the OM in the present study.

Coutinho Filho et al'® state that the ability to identify
MB2 canal rely on the professional skill, the anatomical
complexity and the use of good lighting and magnifica-
tion, similar to the conditions offered by OM. This state-
ment is confirmed by this study, where the specialists us-
ing OM identified a higher number of additional canals.

New radiographic modalities are demonstrating
viable applications to Endodontic, aiding the treat-
ment of root canals. One is CBCT, which proves very
useful to visualize the root canal morphology.?*1®
Blattner et al’® evaluated the root canal identification
ability with CBCT and concluded that this technology
aided the identification of the presence or absence of
MB2 with precision in 78.95% of the sample.
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Kottor et al?® described a case report where the
authors found 7 canals in a maxillary first molar. The
clinical detection was made by the OM and the confir-
mation with CBCT, since the initial diagnosis was done
with a periapical radiography, which had not showed
any anatomical variation. Based in these researches
where the authors confirm the reliability in the iden-
tification of additional canals, we used CBCT as gold
standard for the present study.

Conclusion

[t is clear that for the identification of MB2 canal, the
evaluator’s experience and the clinical methods used in-
fluence the search for canals, although no method alone
is 100% reliable. Several methods may be used to locate
the additional canals, increasing successful maxillary
first molars endodontic treatments.
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