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Efficiency of cone-beam computed tomography images
for evaluation of the position and dimensions of
nasopalatine canal
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Due to the importance of determination of nasopalatine canal region and its
characteristics in the implant surgeries, this study was designed to analyze
the position and dimensions of nasopalatine canal in the cone-beam
computed tomography (CBCT) images. CBCT images of 76 patients were
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Iran distance of canal from maxillary central incisor root in 3 points (incisive
foramen, root apex, and mid root of central incisors) was recorded by two
expert radiologists. The nasopalatine canal showed a large variability in
position and dimensions. Mean length of the canal in males was greater
than that in females and this difference was statistically significant (P <
0.05). Gender of the included patients had a statistically significant influence
on the canal diameter in the middle of the incisive canal and the mean
values were higher in male subjects (P < 0.05).The mean canal diameter in
the nasal and incisive foramens and the mean distance from the maxillary
central incisor root showed no significant difference between males and
females (P > 0.05). The age of the patients had no significant influence on
the evaluated parameters (P > 0.05). According to the results, gender is an
important factor that can affect incisive canal dimensions. Hence, clinicians
should do a careful analysis using the CBCT images before performing
dental implant surgeries in the premaxillary region. Advantage of cone-beam
computed tomography (CBCT) images in determination of nasopalatine
canal region and its characteristics in the implant surgeries
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INTRODUCTION

In the anterior maxilla, nasopalatine canal and incisive
foramen have been known as the important landmarks
for dental implant surgeries (Greenstein, Cavallaro et al.
2008). With the increasing demand for restoration of an
edentulous maxilla by means of dental implants, the
importance of the nasopalatine canal is highlighted and
the identification of anatomical diversity of dimension and
morphology of the nasopalatine canal is critically
emphasized (Chandler and Gray 1996, Kraut and Boyden

1998, Cavalcanti, Yang et al. 1999, Bornstein, Balsiger et
al. 2011). Risks and clinical side effects in surgery on the
nasopalatine canal and neurovascular disorders was not
discussed (Bornstein, Balsiger et al. 2011); however,
Filippi et al. (1999) explained that during the first week
after the operation, objective sensory disorders were
found in all of the patients, but after four weeks no
neurological problems could be detected in any patient
(Filippi, Pohl et al. 1999). Due to the close relation of the



nasopalatine duct and the central incisor root, accurate
radiographic analysis is necessary for dental implants.
Diagnostic image of maxillary bone was prepared by
panoramic and 2-D cross-sectional imaging and spiral
computed tomography with multiplanar reformatting
(Harris, Buser et al. 2002). Conventional radiography
techniques could not detect anatomical structures, as the
disadvantages of CT, and the method related to patients
undergoing to x-ray imaging were highlighted
(Temmerman, Hertele et al. 2011). In addition, cone-
beam computed tomography (CBCT) systems have been
aimed at imaging of hard tissues of the maxillofacial
region. With resolutions of images of high diagnostic
quality, scanning times have been shortened (10-70
seconds) and radiation dosages apparently are up to 15
times lower than conventional CT scans (Scarfe, Farman
et al. 2006, de Oliveira-Santos, Rubira-Bullen et al.
2013).This study was designed to analyze the position
and dimensions of the nasopalatine canal in CBCT
images, because increasing the accessibility of this
method would offer dental clinicians to provide a 3-
dimensional image of the maxillofacial skeleton with
minimal distortion.

METHODS

In this study, maxillary CBCT images of 76 patients who
had been referred to the Radiology Department of Dental
faculty, Tabriz University of medical sciences, during one
year (2011-2012), were investigated. Samples were
randomly selected (a = 0.05, power =80%). Acceptable
differences for each variable, canal lengths, canal
diameter, and canal distance with central incisors were
calculated and the large sample size related to canal
diameter, namely 76 samples, was selected.

Inclusion criterion was determined as having the
maxillary central incisors and exclusion criteria included
any artifact areas in images and pathologies such as
detection of nasopalatine duct cyst in the incisor canal.
Total CBCT images were taken using a Newtom VG
CBCT device (QR Srl Company, Verona, ltaly). Scans
were analyzed by an NNT viewer, version 2.21
(Imagework, NY, USA) by two expert radiologists. Images
were detected in monitor CRT (Cathode Ray tube:17-
inch, 32-bit, 256-colors and 1204x768 resolution).
Thickness of slices was 1mm and images were obtained
in cross sectional views. Canal lengths from the incisive
foramen to the nasal foramen, and the canal diameter in
three points (incisive formation, nasal formation, and
middle of canal) were determined. Also, distance of the
canal from the central teeth was measured in three points
(incisive foramen, apex of central teeth, and middle point
of these two points) (Figure 1). The results were analyzed
with respect to gender and age by descriptive
analyses (%, frequency, Mean (SD) via SPSS
version16.0).
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Figure. 1. A: Axial image of nasopalatine
canal, B: Thickness of slices (1imm), C& D:
Measurement of height and diameter of canal
in cross-sectional CBCT images

Pearson correlation measures were reached by the
agreement between two radiologists.

RESULTS

The mean + SD of nasopalatine canal diameter with
respect to age and gender was shown in Table 1.
Statistical analyses for comparing variables between
groups by t-test, Pearson correlation coefficient, and
ANOVA was indicated in Table 2. The subjects had a
normal distribution pattern according to the results.

An independent t-test was used to compare the
diameter of canal at three different levels in males and
females. This test showed that mean of canal length and
diameter in middle point in males was higher than that in
females (P < 0.05). The mean of canal diameter in nasal,
incisive, and middle was not statistically significant (P >
0.05). Comparing the variables in age groups by the
ANOVA test indicated that the mean canal dimension
was equal in these groups (P > 0.05). Mean canal
diameter in nasal, middle, and incisive was high in 22-32
years, 53-63 years, and 43-52 years age groups,
respectively. The mean distance from the central’s apex
and middle of root was higher in the 34-42 years age



group and in the incisive area in the 22-32 years age
group.

DISCUSSION

Successful implantation requires enough palatal bone
and apical root ratio for primary implant stability (Kan and
Rungcharassaeng 2000). When the maxillary central
incisor is subjected, it is important that nasopalatine canal
be evaluated during the treatment process.Due to close
anatomical relation between nasopalatine canal and
maxillary central incisor root, accurate radiological
assessment is important during the dental implant. In this
study, two radiologists evaluated 76 CBCT images for
which the Pearson correlation coefficient was more than
0.8 and this showed a high correlation between their
determinations. This finding was in agreement with
Thakur et al. (2013) that reported an important variability
in the anatomy and morphology of the nasopalatine canal
which can be related to the investigated patients with
respect to their gender and genetic diversity (Thakur,
Burde et al. 2013).

In this study, the mean of incisive canal diameter was
3.5 (9.4) mm which was lower than the measurement
described by Mraiwa et al. (4.6 mm)(Mraiwa, Jacobs et
al. 2004), while compatible with measurement described
in Liang et al. and Thakur studies (Liang, Jacobs et al.
2009). The previous data demonstrated that the foramen
incisive diameter was less than 6 mm in normal status
and in the pathologic status, it raised to more than 10 mm
(Mraiwa, Jacobs et al. 2004); however, in our study, it
was between 1.5- 5.4 mm.

Besides, in the other studies nasopalatine canal length
was explained with a mean of 8.1 (3.4), 9.9 (2.6), and
10.08 (2.25) (Mraiwa, Jacobs et al. 2004, Liang, Jacobs
et al. 2006, Thakur, Burde et al. 2013). Mean of canal
length in our study was 13.6 mm (2.4) which was in line
with other studies with a mean of 12 mm (15.8- 8.4)
(Song, Jo et al. 2009).

In the present study, the dimensions and conditions of
nasopalatine canal differences in the investigated age
groups was not statistically significant. This difference
may be linked to the population studies which were unlike
previous researches (Mardinger, Namani-Sadan et al.
2008, Liang, Jacobs et al. 2009, Bornstein, Balsiger et al.
2011). The increasing canal size shown in the present
study may be associated with patients edentulous not
with age changes. On the other hand, the mean of
nasopalatine canal distance to the maxillary central
incisor root was significantly shorter in the youngest age
group than in other groups (Chatriyanuyoke, Lu et al.
2012). According to our results, canal length in males
was high in comparison with females and this difference
was statistically significant and equal to the reported
results from Liang et al. and Thakur et al.(Liang, Jacobs
et al. 2009, Thakur, Burde et al. 2013) and this is due to

the relatively larger size of the craniofacial structure
observed in men.

Significant differences were found between male and
female readings in the middle canal diameters with the
results being higher in males. This result was well-
matched with Guncu et al. results in that they suggested
gender related differences in anatomic features of the
incisive canal and surrounding buccal bone. In addition,
other characteristics including crestal canal diameter,
buccal bone length, and thickness could be different in
other countries (Guncu, Yildirim et al. 2013). Similarly,
Bornstein et al. demonstrated that the age of the patients
showed a significant influence only on the length of the
nasopalatine canal; however, with respect to the gender
of patients, differences of mean canal diameter were not
significant (Bornstein, Balsiger et al. 2011). On the
contrary, in another study, mean of nasopalatine canal
distance to the maxillary central incisor root was
significantly more in males than in females at the mid-root
level but not at the apex level. At the mid-root level as
well as the apex level, distance was also significantly
shorter for the youngest age group compared to the other
age groups (Chatriyanuyoke, Lu et al. 2012).

CONCLUSION

According to the results, gender was important factor that
can affect incisive canal dimensions. Hence clinicians
should do a careful analysis using CBCT images and
diameter of the incisive foramen (less than 6 mm) before
performing dental implant surgeries in premaxillary
region.
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