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ABSTRACT

Introduction: Incisive canal is an important anatomical landmark in the pre-maxillary segment of
the maxilla. This landmark is of quite a significance in Orthodontics especially WHILE doing anterior
maxillary intrusion and retraction as well as placing TADs in the pre-maxillary segment. The aim of
this study was to determine the anatomical dimensions and morphological forms of incisive canal in
Orthodontic patients based on the pre-treatment CBCT findings in south Indian population.
Materials & Methods: This study included 100 CBCT’s, 50 each of male and female which were
examined for the measurement of nasopalatine canal labiopalatally, Length of the canal, width of the
bone anterior to canal, Mesiodistal width of incisive foramen. The morphology of the incisive canal
was also examined according to the Mardinger’s classification. Patients were classified into two age
groups — Group I: age 15-25, Group II: age 26-36. To eliminate bias, three observers did all the
measurements, and the average value was taken.

Results: The data was tabulated in excel sheet and Statistical software, namely SPSS 22.0, and
R environment ver.3.2.2 was used for the analysis and to generate graphs, tables. Mean, standard
Deviation and standard Error was derived. Student t-test was used to determine the correlation. In all
the parameters, males had greater dimensions as compared to females. Age wise, the dimensions
of all parameters were same with no statistical significance. Cylindrical shape of incisive canal was
most commonly prevalent followed by the funnel shape in both the genders.

Conclusion: the study concluded that the dimensions of the incisive canal were greater in males as
compared to females. Age wise there was no significant difference in the dimensions. Cylindrical
shape of incisive canal was more prevalent. Pre-treatment CBCT of the pre-maxillary region should
be included in the diagnostic armamentarium of orthodontics which can be helpful in planning the
orthodontic tooth movement & retraction in the incisal region.
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INTRODUCTION

The anatomical location of incisive canal is within the pre-
maxillary segment of the Maxilla. The two openings of
incisive canal are incisive foramen and nasopalatine
foramen?.

The nasopalatine nerves and vessels traverse through this
canal. Mardinger et al.? described various anatomical and
morphological differences in the incisive canal shape and
classified the shape of the incisive canals based on their
appearance in sagittal view of CBCT as: cylindrical, funnel
like, banana like, and hourglass like. He further states that
the Size, shape, position, and number of foramina are
different in number, shape and form in different individuals.
Various studies in the literature3® have shown that the
anatomical and morphometric features of the incisive canal
should be among the key factors in treatment planning
procedures causing Orthodontic tooth movement is initiated.
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The various procedures that cause Orthodontic tooth
movement must take into account the relation to adjacent
structures located in the region of the pre-maxilla, such as
the nasopalatine canal (NPC).

The evolving diagnostic trends including the introduction of
three-dimensional cone beam computed tomography
(CBCT) in Orthodontic diagnosis, it is now possible to study
the structures which were not clearly visible earlier on
two-dimensional radiographs. CBCT is non-invasive, having
high resolution, with low dose of radiation. One such major
and important structure in the pre-maxillary segment is the
incisive canal on palatal aspect of maxillary incisors. A
Preoperative CBCT of maxillary region assists in diagnosing
any anatomical difficulties before proceeding with
Orthodontic tooth movement procedures including the
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placement of TAD’s. Because of the morphological variation
of incisive canal, a CBCT-guided diagnosis should be
performed to evaluate the position of incisive canal foramen
and its approximation with the maxillary incisor root.

There are a numerable study showing the morphological and
anatomical related dimensional variations of incisive canal 7
% in various populations as well as edentulous and dentulous
patients. So the purpose of this study was to evaluate the
anatomical and morphological characteristics of incisive
canal in patients undergoing Orthodontic treatment.

METHODS

The protocol and permission for this study was obtained by
the Ethical committee of Rajarajeswari dental college &
Hospital RRDCHET/10rtho/2020.

Sample included the Pre-treatment CBCT, of patients who
had given consent for Orthodontic treatment which were
analyzed in cross sectional slices to know the Anatomy and
Morphology of the incisive canal. The sample size included
100 CBCT images of the sagittal and axial views of the
patients (Figure 1 & 2). A total of 50 Female and 50 Male
CBCT’s were evaluated using an on- demand CS 3D
Imaging software.

Age group was classified in two groups: Group |: 15-25 and
Group Il: 26-336 years. Three operators assessed the CBCT
slices for measuring the width of following parameters in
sagittal section: nasopalatine canal labiopalatally, Length of
the canal, width of the bone anterior to canal and in Axial
section: Mesiodistal width of incisive foramen. Mean of all the
three readings of the three operators was derived for each
measurement. The anatomical shape was decided by the
three operators according to Mardinger’s classification? and
the final shape was agreed on the mutual consensus of the
three operators.

‘

Figure 1: Sagittal view showing the Incisive canal length, width and
width of bone present anterior to canal.

Figure 2: Axial view showing the mesio-distal dimension of the
Incisive canal

Inclusion Criteria: Clear reproduction of CBCT image for
maxilla, patients with both central maxillary incisors,
Exclusion Criteria: Pixelated CBCT images of Maxilla,
Previous Orthodontic treatment history, presence of
supernumerary maxillary incisors, prosthodontic maxillary
incisor, Maxilla having prosthetic Implant, History of trauma
to maxillary incisors’, congenital anomalies such as cleft lip
and palate.

Statistical Analysis: The Statistical software, namely SPSS
20.0 and R environment ver.3.2.2 were used for the analysis
of the data and Microsoft Word and Excel have been used to
generate graphs, tables etc. Mean, Standard deviation and
standard Error were determined. Student t- test was used to
determine the intergroup correlation.

RESULTS

Table 1 & Graph 1 show the gender wise comparison of the
measurements of Nasopalatine Canal Labiopalatally, Length
of canal, Width of bone anterior to canal, Mesio distal width
of canal which were seen to be greater in Males as compared
to females but were statistically significant only in case of
Length of canal (p=0.0001) and Mesio distal width of canal
(p=0.0019). Table 2 & Graph 2 shows the age wise
comparison of the anatomic variables of the incisive canal.
Average mean values show that the lesser age group has
lesser dimension (in mm) as compared to the higher age
group but was not statistically significant. Table 3 & Graph 3
shows the highest overall prevalence of cylindrical type
anatomy in Males (40%) and females (45%) followed by
Funnel shape in Males (26%) and females (28%), and least
prevalence of Banana and Hourglass appearance which was
not statistically significant. (p=0.3670)

Table 1: Gender wise comparison of the mean width of Nasopalatine Canal Labiopalatally, length of canal, width of bone anterior to canal and
mesio distal width of canal (axial section) by independent t- test

Dimension of Incisive canal

Nasopalatine Canal Labiopalatal width Male 3.22 0.91 0.13

Female 2.99 0.90 0.13 1.2707 0.2038
Length of canal Male 20.01 1.05 0.15

Female 18.01 2.01 0.28 6.2363 0.0001*
Width of bone anterior to canal Male 6.51 1.82 0.26

Female 6.11 1.99 0.28 1.0488 0.2943
Mesio distal width of canal Male 4.10 1.72 0.24

Female 3.10 1.50 0.21 3.0984 0.0019*

*p<0.05 indicates significant difference
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Graph 1: Gender wise comparison of the Nasopalatine Canal Labiopalatally, length of canal, width of bone anterior to canal and

mesio distal width of canal (axial section)
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Table 2: Comparison of two Age groups in relation to Anatomic variables of the Incisive canal by independent t-test

Anatomic variables of Incisive canal Age groups Mean (mm) SD SE T-value
Nasopalatine Canal Labiopalatally 15-25yrs 3.10 0.99 0.14
26-36yrs 3.21 0.85 0.12 -0.5961 0.5511
Length of canal 15-25yrs 15.10 1.1 0.16
26-36yrs 15.22 2.10 0.30 -0.3572 0.7209
Width of bone anterior to canal 15-25yrs 6.11 1.50 0.21
26-36yrs 6.40 1.44 0.20 -0.9862 0.3240
Mesio distal width of canal 15-25yrs 3.20 0.75 0.1
26-36yrs 2.96 0.50 0.07 1.8827 0.0597
*p<0.05
Graph 2: Age wise Comparison of the Anatomic variables of the Incisive canal.
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Table 3: Comparison of Male and Female with the type of Incisive canal anatomy

Naso palatine anatomical type ‘ Male ‘ % Female ‘ % Total
Banana 10 20.00 4 8.00 14
Hourglass 7 14.00 7 14.00 14
Cylindrical 20 40.00 25 50.00 45
Funnel 13 26.00 14 28.00 27
Total 50 100.00 50 100.00 100
Chi-square=3.1640, p=0.3670
Graph 3: Comparison of Male and Female with type of Incisive canal anatomy
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DISCUSSION

The present pilot study evaluated the anatomical dimensions
of incisive canal and its morphology. Anatomically, incisive
canal is located in the anterior part of the hard palate and
mediates as a communication between the oral and nasal
cavities. Various Soft tissue and neurovascular bundles
namely, the nasopalatine nerve and sphenopalatine artery,
traverse along this canal. With the advent of Cone-beam
computed tomography (CBCT) technology, the study of the
anatomical and morphometric variability of the incisive canal
has become quite a lot easy. Therefore, this study was
conducted to determine the dimensions and anatomy of the
incisive canal seen in sagittal and axial views of CBCT.

A study!® reported that the closeness of maxillary incisor
roots to the incisive canal might influence the degree of root
resorption after large incisal retraction. So, whenever the
Orthodontic treatment is being planned it is critical to confirm
the exact location and dimension of the incisive canal.

The mean length of the Incisive canal in our study measured
from 20.0lmm in males and 18.01 mm in females
respectively, which is contrary to the study by Mraiwa et al.,
Mardinger et al., Liang et al., Song et al., Bornstein et al.,
who reported the range of canal length from from 8 to 12 mm.
According to the result of study done by Liang et al.', men
had longer and wider canals which is in agreement with the
results of our study. As well as concordant with the findings
of a previous study* Where the length of the incisive canal in
male patients was significantly greater compared to that in
female patients.

The narrowest canal diameter was 1.1 mm and the widest
was 6.7 mm in the study by Song et al.? while as in our study
the canal diameters were 4.10 in males and 3.10 in females.
There are a numerous gender related studies on the incisive
canal anatomy and morphology>'?%* all the studies
concluded the difference of incisive canal and reported
greater and statistically significant buccal bone width and
canal length values in men as compared to females which is
in agreement with the results of our study as well.

There are variously defined morphological types of the canal
in the literature 12 cylindrical canal shape was said to be the
most prevalent shape, whereas banana like was the least
prevalent in both gender* which is in agreement with the
results of our study which also found cylindrical morphology
more common and banana and funnel shape least common.
With the advent of temporary anchorage devices (i.e.,
miniscrew implants) the range of orthodontic treatment has
expanded and made it possible to achieve a greater degree
of maxillary incisor movement!®15, To manage during and
post-orthodontic treatment complications which include root
resorption, gingival recession, dehiscence, and fenestration
following root deviation from the alveolar bone housing, the
anatomical features of the maxillofacial area should be
carefully examined in each patient, and diagnosis should be
formulated based on three Dimensional information and to
ensure precise evaluation of tooth movement-induced.516
So the Pre and post Orthodontic treatment FOV-limited
CBCT analyses for evaluating the anatomical and
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morphological changes in the incisive canal are required.
Further studies with greater sample size in male and female
population and varied age groups should be undertaken.

CONCLUSION

This study concluded that there are gender differences in
anatomical structure of incisive canal. Males have greater
dimension of nasopalatine canal labiopalatally, length of
canal, width of bone anterior to canal and mesiodistal width of
canal as compared to females. Age wise, the dimensions of
incisive canal were same. Cylindrical shape of the incisive
canal was more common, followed by banana and hourglass
shape.

Evaluating the incisal canal anatomy and morphology is
important in planning the orthodontic tooth movement in the
incisor region and while doing retraction of the anterior teeth
which leads to bone remodelling in the anterior region causing
change in the anatomy and morphology of the incisive canal
which can further hamper the nervous and blood supply in the
surrounding region.

CBCT is an effective tool in evaluating the pre-maxillary
morphology and incisive canal anatomy and should be
included in the diagnostic armamentarium of orthodontics.
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