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RESUMO
O sucesso do tratamento endodôntico depende de fatores como o
correto diagnóstico e prognóstico. O desconhecimento ou a não
localização de canais adicionais, como o canal mesiopalatino no
primeiro molar superior, pode levar ao insucesso do tratamento.
Portanto, é válido considerar todos os recursos para localização
desta estrutura anatômica, dentre eles a tomografia compu -
tadorizada cone beam (TCCB). O presente trabalho teve como
objetivo verificar a frequência do canal mesiopalatino em
primeiros molares permanentes superiores através da tomografia
computadorizada. Os exames analisados fazem parte do arquivo
digital de uma clínica de diagnóstico por imagem particular.

Foram avaliados 80 primeiros molares superiores direitos em
cortes axiais a 6 e 3 milímetros do ápice radicular observados
nas TCCB, sendo 40 em pacientes do gênero feminino e 40 do
gênero masculino escolhidos aleatoriamente. Os resultados
revelaram que o canal mesiopalatino está presente em 56,25%
dos cortes a 6mm do ápice radicular e em 23,75% a 3mm do
limite apical. TCCB eu um recurso válido para localização do
canal mesiopalatino, sobretudo nos casos em que não foi possível
a sua localização clínica.

Palavras-chave: Tomografia computadorizada, Endodontia,
Canal radicular.

ABSTRACT
The success of any endodontic therapy depends on factors such
as correct diagnosis and prognosis. Unawareness or failure to
locate additional canals, such as the mesiopalatal canal in the
upper first molar, may lead to unsuccessful treatment. Hence,
it is valid to consider all the resources available for locating
this anatomic structure, e.g. the Cone-Beam Computed
Tomography (CBCT). The purpose of this study was to verify
the frequency of mesiopalatal canals in upper first permanent
molars through computed tomography. Tomography images
from a digital archive of a diagnostic imaging center were

analyzed. Eighty (80) upper right first molars were assessed
through CBCT in axial cross sections at 6mm and 3mm from
the root apex; 40 were females and 40, males, randomly
chosen. The results revealed that the mesiopalatal canals were
present in 56.25% of the sections at 6mm from the root apex,
and in 23.75% at 3mm from the apical limit. CBCT scan has
proved to be a valid resource for locating mesiopalatal canal,
especially in cases where location was not feasible through
clinical means.

Key words: Computed tomography, endodontics, root canal.

FREQUENCY OF THE MESIOPALATAL CANAL IN 
UPPER FIRST PERMANENT MOLARS VIEWED 
THROUGH COMPUTED TOMOGRAPHY

Carlos A.M. Falcão1,2, Verbena C. Albuquerque1, 
Neusinárya L.S. Amorim1, Sérgio A.P. Freitas1, 
Tanit C. Santos1, Francisca T.C. Matos1, 
Maria A.A.L. Ferraz1,2

1 Dentistry Department. School of Dentistry, University Center Uninovafapi, Brazil 
2 Dentistry Department.School of Dentistry, State University of Piauí, Brazil

FREQUÊNCIA DO CANAL MESIOPALATINO EM PRIMEIROS 
MOLARES PERMANENTES SUPERIORES VISUALIZADOS 
EM TOMOGRAFIA COMPUTADORIZADA

INTRODUCTION
Success in endodontic therapies depends on factors
such as correct diagnosis and prognosis, which in
turn, depend on clinical criteria and knowledge 
of the root canal systems anatomy. Frequently,
ignoring the presence of any additional canal may
lead to unsuccessful treatment as this may cause
secondary infection. Root canal systems can be

complex and difficult to evaluate. Recognizing their
multiple anatomic variations, whether under normal
conditions or not, reduces the chances of failure
during endodontic procedures.1

The morphology of upper first permanent molars
has been extensively studied. They usually have
three roots and three or four canals but there are
variations that may include one, four or five roots.
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Cases with five or six canals have also been
reported.2,3 Hence, being acquainted with variations
in root canal systems is highly relevant for an
efficient treatment.4 

Tools for visual magnification, such as magnifying
glasses and surgical microscopes, are resources
critical for practitioners to identify extra canals.2 So
much so considering that the difficult location of
mesiopalatal canals is worsened due to its proximity
to mesiovestibular canals and to a limited ability for
viewing it through radiographic exams.5,6

Computed Tomography (CT) scans are alternative
supplementary techniques, and may be crucial for any
correct diagnosis of presence of fourth root canals in
mesiovestibular roots of upper first permanent molars.
Cone-Beam Computed Tomography (CBCT) scans,
are more advantageous as patients are exposed to
lower levels of radiation doses. Effective doses of
CBCT may be as low as those of conventional
panoramic X-Ray and considerably lower than
those of medical computed tomography scans
(MCT). When prescribed, CBCT 3D images should
supplement 2D conventional radiographic techni -
ques as the benefits derived from these two systems
need to be exploited.7

Failure to locate mesiopalatal canals of upper first
molars may cause a significant increase in failure
rates in endodontic procedures. Hence, all of the
resources available for locating such anatomical
details are to be taken into account, including CBCT.
Thus, it is considered relevant to assess the frequency
of such canals through axial sections in CBCTs.

MATERIALS AND METHODS
The study included Cone-Beam Computerized
Tomography of maxillae in patients with different
indications and having their upper first molars in
place. CBCTs form part of the digital archive of a
diagnostic imaging center in Teresina Piauí, State
of Piauí, Brazil. The upper first right molars of
subjects were assessed. The sample included 80
tomography scans: 40 in female patients, and 40 in
male patients whose ages were chosen at random.
Upper left first molars (26) were assessed when
upper right first molars (16) were missing in the
subjects or when upper right first molars had
undergone endodontic treatment.
Images were assessed through a specific software
(ICAT CHORAN), in a 32” high resolution display,
in an environment with low luminosity levels, and

researchers were allowed 10-minute breaks for
every 20 tomography scans being assessed.
Axial sections located at 3mm and 6mm from the
root apex were reconstructed and then assessed for
identifying presence or absence of fourth root
canals in mesiovestibular roots of upper first
permanent molars (16). The presence of fourth root
canals was detected through two axial sections at
3mm and 6mm from the apex. 
Category variables, presence of the fourth root
canal in first molars permanent (16 and 26) and
gender were analyzed through percentage readings;
numerical variables, such as age, were analyzed in
terms of average and standard deviation. 
The results were exhibited in tables and in tomo -
graphy images. This research was classified as a
minimal risk survey, as per Provision 466/12 of the
National Heath Council, the regulatory authority 
of research in human beings. The project was
approved by the Ethics and Research Committee of
UNINOVAFAPI (Teresina, State of Piauí, Brazil),
as per protocol CAAE 10930012.2.0000521.

Statistical Analysis
A Qui-Square test was performed for verifying the
existence of any link between the presence of 
the fourth canal, gender and age range with an α
significance level of 5%.

RESULTS 
From the 80 upper first permanent molars that were
analyzed, tomography images showed that 56.25%
had mesiopalatal canals in the axial section at a 6
mm distance from the root apex. (Table 1). In axial
sections at a 3 mm distance from the root apex
23.75% have root canals (Table 2).
Tables 3 and 4 show frequency of mesiopalatal
canals at 3mm and 6mm from the root apex
according to gender and age range. No significant
differences were observed (p>0,05) between the
presence of fourth canals at 3mm and 6mm and age
range and gender. 

DISCUSSION
Prior knowledge of root canal anatomy enables an
easier and more accurate detection of any kind of
canal during endodontic treatment. The recent 
use of CBCT has enabled performing 3D global
analyses that are non-destructive for the external
and internal morphology of root canal systems.
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The morphology of upper first permanent molars
has been extensively reviewed. These molars have
three roots and three or four canals. Other variations
include one, four or five roots. Cases with five, six
or seven canals have also been reported. 2-3,8, On the
other hand, the second channel of the mesiobuccal

root may be called fourth canal1, 4, the second canal
in the mesiovestibular root - MV29 . Yet, it is
considered that the most adequate name for it is
“mesiopalatal” as the correct position of the entry
of the canal in the upper first molar is in fact
mesiopalatal8.
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Table 2: Prevalence of Mesiopalatal Canals in Upper First Permanent Molars (16) & (26) at 3mm from Root Apex.

Yes No Total

%

100,00

100,00

100,00

Nº

65

15

80

%

76,92

73,33

76,25

16

26

Total

Tooth

Source: Pesquisa direta p=0,77

Nº

15

4

19

%

23,08

26,67

23,75

Nº

50

11

61

3mm from Apex

Table 3: Prevalence of Fourth Canals at 3mm from Root Apex, as per Gender and Age Range. Teresina (PI), 2013.

Yes No Total

Gender*

Males

Females

Total *

Age

Age

Range

(years)

Age

Range

(years)

Age

Range

(years)

- than 30

30 to 40

+ than 40

- than 30

30 to 40

+ than 40

- than 30

30 to 40

+ than 40

Nº

1

1

8

3

-

6

4

1

14

%

12,50

12,50

32,00

60,00

-

20,69

30,77

7,69

25,93

Avrge.

44

Strd. Dev.

12

Nº

7

7

17

2

5

23

9

12

40

%

87,50

87,50

68,00

40,00

100,0

79,31

69,23

92,31

74,07

Avrge.

46

Strd. Dev.

14

Avrge.

45

Strd. Dev.

13

Nº

8

8

25

5

5

29

13

13

54

%

100,0

100,0

100,0

100,0

100,0

100,0

100,0

100,0

100,0

Source: Pesquisa direta. *  p> 0,05

3mm from Apex

Table 1: Prevalence of Mesiopalatal Canals in Upper First Permanent Molars at 6mm from Root Apex.

Yes No Total

%

100,00

100,00

100,00

Nº

65

15

80

%

40,00

60,00

43,75

16

26

Total

Tooth

Source: Pesquisa direta p=0,16

Nº

39

6

45

%

60,00

40,00

56,25

Nº

26

26

35

6mm from Apex
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Unsuccessful endodontic procedures are associated
with different factors. Among such factors, there is
failure to detect all the root canals for lack of
knowledge of the internal molar configuration or
for difficulty in viewing the entry level of root
canals, due to anatomic variations or calcifica tion in
the pulp cavity. Recognizing anatomical variations
decreases the rate of failure and of unsuccessfulness
in endodontic procedures, thus assuring a good
prognosis for treatment.9,10

In lateral and accessory canals , or in a delta
morphology, where instruments have no access the
use of chemical substances may be necessary. If this
is a significantly important factor during preparation
stage of root canals, it is even more important to
locate any root canal. Failure to locate and treat a
fourth root canal may be the link between coronal
leakage and the presence of microorganisms in the
apical area.11.

The results from this survey are consistent with
research done with CBCT. Blattner et al12, identified
mesiopalatal canals in 57.9% of the cases; Kim et
al13 identified fourth canals in 63.59% of the cases
in a Korean population and Baratto Filho et al.14,
67.14%, while Somma et al 10, detected mesio -
palatal canals in 80% of the cases by using
micro-tomography. Blattner et al12 reported higher
prevalence levels in root slices (ex-vivo), where
mesiopalatal canals were positively identified in
68.4% of the samples. Notwithstanding, CBCT has

proved to be a relevant auxiliary tool for locating
mesiopalatal canals (in vivo).
Research studies have reported that more than
50% of mesiopalatal canals are united in the apical
area and end in a single foramen8, 15 . Domark et
al16 reported that 69% of the cases with
mesiopalatal canals ended in two or more different
foramina. This research reported that 56% of
mesiovestibular roots that had two canals at 6 mm
from the apex presented only one single canal at 3
mm from the apex in CBCT scans. This may be
due to the convergence of canals, and this may
clinically justify the high success rate of endo -
dontic treatment practices in upper first molars
where mesiopalatal canals were not located.
CBCT has the unique ability of rendering high
resolution images of different views, and of
avoiding any overlapping of adjacent structures,
and of identifying canal unions.
As regards age ranges, the higher prevalence of
presence of mesiopalatal canals at 6 mm from the
root apex was in patients of age less than 30 years
(76.92% accounted for females and 60%, for
males), and that this rate decreased with age
increase. In patients between 30 and 40 years of
age, prevalence of mesiopalatal canals was 53.85%
for both males and females; in patients of more
than 40 years old, both male and female, the
prevalence rate was 51.85%. Even though lite -
rature states that the shape, size and number of root
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Table 4: Prevalence of  Fourth Canals at 6mm from Root Apex, as per Gender and Age Range. Teresina (PI), 2013.

Yes No Total

Gender*

Males

Females

Total *

Age

Age

Range

(years)

Age

Range

(years)

Age

Range

(years)

- than 30

30 to 40

+ than 40

- than 30

30 to 40

+ than 40

- than 30

30 to 40

+ than 40

Nº

7

5

16

3

2

12

10

7

28

%

87,50

62,50

64,00

60,00

40,00

41,38

76,92

53,85

51,85

Avrge.

43

Strd. Dev.

13

Nº

1

3

9

2

3

17

3

6

26

%

12,50

37,50

36,00

40,00

60,00

58,62

23,08

46,15

48,15

Avrge.

48

Strd. Dev.

13

Avrge.

45

Strd. Dev.

13

Nº

8

8

25

5

5

29

13

13

54

%

100,0

100,0

100,0

100,0

100,0

100,0

100,0

100,0

100,0

Source: Pesquisa direta. *  p> 0,05

6mm from Apex
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canals depend on age due to dentine deposition ,
which turns canals smaller and thinner may be total
obliterated13, 16,17, we did not find any statistically
significant difference.
CBCT should not be used as routine practice in
endodontic treatments since it exposes patients to a
significant dose of radiation, and has a high cost18,19.
Yet, this resource may be an alternative when,
despite a correct procedure, successful treatment is

not achieved and mesiopalatal canals may not
viewed with conventional X-Ray. 
It is concluded that mesiopalatal canals were found in
56.25% of upper first molars with the methodology
used. There was no statistical difference when gender
was considered and CBCT scan has proved to be a
valid resource for locating mesiopalatal canal,
especially in cases where location was not feasible
through clinical means.
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