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ORIGINAL ARTICLE
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Anatomic Changes of the Nasopalatine Canal: Cross-Sectional Study
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ABSTRACT

Objective: To reveal the morphological and anatomical structure of the nasopalatine canal (NPC) and analyze 
its measurements via cone-beam computed tomography (CBCT). Methods: A total of 246 CBCT images were 
included in the study.) NPC diameter, length, angle, distance from the IF to buccal bone (M1), distance from the NF 
to buccal bone (M2), and the distance from the middle of the NPC to buccal bone (M3) were measured. Statistical 
significance was assumed at p < 0.05.  Results: There was a significant difference between gender and NPC length, 
M1 and M3 (p = 0.008, p = 0.019 and p < 0.001, respectively), and between the presence of teeth in the anterior 
maxilla and M1 (p < 0.001). There was a significant difference between the shape of NPC in the coronal plane 
and NPC angle (p = 0.012) and between the shape of NPC in the sagittal plane and NF diameter, IF diameter, M1 
and the M3 (p < 0.001, p = 0.006, p = 0.031 and p < 0.001, respectively). Conclusion: NPC variations, gender, and 
the presence of teeth in the anterior maxilla could affect NPC measurements. Physicians planning surgery in the 
anterior maxilla should pay attention to this situation.
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INTRODUCTION

The anterior maxilla is an area that exposes a lot of 
surgical interventions, trauma, and loss of teeth,1,2 and 
the most prominent anatomical formation in this area 
is the nasopalatine canal (NPC). The NPC includes 
the nasopalatine nerve and the terminal branch of the 
nasopalatine artery, connective tissue, adipose tissue, 
and minor salivary glands. The nasopalatine nerve 
innervates the lower third of the nasal septum and the 
anterior portion of the hard palate.3

Dental aesthetics has become an important issue in 
dentistry, and patients have started to prefer implant 
treatment because of aesthetic concerns rather than 
function. Failure of implant therapy often leads to 
implant removal, followed by complex tissue and 
bone procedures.4 Implant contact with nervous 
tissue may cause the failure of osseointegration or 
sensory dysfunction.5 In the literature, difficulties and 
anatomical limitations related to the location of the 
NPC during the placement of implants in the maxillary 
central incisor region have been reported.6,7 For 

avoiding the surgical complications needed radiological 
identification of anatomical structures is a necessity.8 

This study aims to reveal the morphological and 
anatomical structure of the NPC and to analyze 
measurements of NPC by retrospective examination 
via cone-beam computed tomography (CBCT).

METHODS

This retrospective study was approved by the Ethics 
Committee of the Medical School of Akdeniz University 
and the study was carried out by the ethical rules of the 
Declaration of Helsinki (The ethics approval number 
was KAEK-474).

Data collection
The study material was selected from the archives 
of the Akdeniz University, Faculty of Dentistry, 
Department of Oral and Maxillofacial Radiology. The 
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The CBCT records of patients, who presented between 
February 2020 and January 2021 for different reasons, 
were assessed. The following exclusion criteria were 
used and a total of 246 CBCT image was included 
in the study: (1) CBCT images of the patients under 
the age of 18 years, (2) CBCT images of the patients 
with systemic disease affecting the bone structure, (3) 
CBCT images suggesting trauma, (4) CBCT images 
suggesting surgical history except for central incisors 
extraction, and (5) CBCT images with pathologies 
such as a cyst or any jaw diseases which were caused 
by developmental, metabolic or inflammatory factors 
in the anterior maxilla. 

The CBCT images were divided into two groups 
according to the presence of teeth in the anterior 
maxilla: group 1: both maxillary central incisors present 
and group 2: one or two maxillary central incisors 
absent.

Images
The CBCT images were obtained with the Veraview 
X800 CBCT device (J. Morita Mfg. Corp., Kyoto, Tokyo) 
by the same X-ray technician by the manufacturer’s 
instructions (320 μm; 4.8 mA; 99 kvP and 17.9 sn for 
15x 15x 51.2 field of view and 320 μm; 4.8 mA; 99 
kvP and 35.8 sn for 15x 15x 13.9 field of view). All the 
CBCT images were evaluated by the two investigators 
(with equal numbers), who was an expert in dental 
radiology, using the same LED monitor, approximately 
40–50 cm away from the monitor. To maximize image 
quality, the images were evaluated in a dim light room 
and appropriate tonal adjustments. To avoid fatigue, 
only five CBCT images were evaluated per day by the 
investigators. 

The investigators were calibrated by evaluating 20 
CBCT images together, and the other images were 
evaluated separately by the investigators. CBCT images 
where observers were undecided were evaluated by 
a third investigator with eight years of experience in 
dental radiology and a final decision has been made. 
After four weeks, 50 randomly selected CBCT images 
were re-evaluated by the third observer and inter-
observer agreement was assessed.

Evaluation of nasopalatine canal
In the axial plane; NPC shape is divided into four 
groups: round (with separation/ without separation), 
oval (with separation/ without separation), heart (with 
separation/ without separation), and others (teddy 
shaped, bean-shaped, flying balloon-shaped, triangle-
shaped, etc.).9-11 The number of Stenson’s foramina 
(SF) was also evaluated as one SF, two SF, three SF, 
and more than three SF.11

In the coronal plane; NPC shape is divided into 
three groups: Single channel, double channel, and 
Y-typed channel. The external border of NPC was 
also evaluated as V-shaped, Y-shaped, U-shaped, and 
reverse V-shaped.10

In the sagittal plane; NPC shape is divided into six 
groups:  hourglass, cone, funnel, banana, cylindrical, 
and tree branch8 (Figure 1). The direction course of 
NPC was also evaluated as vertical straight, vertical 
curved, slanted straight, and slanted curved.11,12

In addition, the following measurements were made in 
the sagittal plane:
•	 nasopalatine foramen (NF) diameter, 
•	 incisive foramen (IF) diameter,
•	 NPC length, 
•	 NPC angle, 
•	 distance from the buccal border of the IF to the 

facial aspect of the buccal bone plate (M1)
•	 distance from the buccal border of the NF to the 

facial aspect of the buccal bone plate (M2)
•	 the distance from the buccal border in the middle 

of the NPC to the facial aspect of the buccal bone 
wall (M3)11 (Figure 2).

Statistical analysis 
Data were statistically analyzed using an SPSS 
software package (version 23.0, SPSS Chicago, USA). 
The normality assumption was evaluated using the 
Kolmogorov–Smirnov method. The homogeneity 
of variance had been verified through Levene’s test. 
For analysis of between two group differences, the 
independent samples t-test was applied for data with 
a normal distribution, and the Mann Whitney U test 
was used for data not displaying a normal distribution. 

Figure 1. Nasopalatin canal shapes in the sagital plane a: 
banana shaped; b: hourglass shaped; c: cone shaped; d: 
cylindrical; e: funnel shaped; f: tree branch.

Figure 2. Measurements of the nasopalatine canal: a: 1: 
nasopalatine foramen diameter; 2: nasopalatine canal length; 
3: incisive foramen diameter; 4: distance from the incisive 
foramen to the buccal bone plate; 5: the distance from the 
middle of the nasopalatine canal to the buccal bone wall; 6: 
distance from the nasopalatine foramen to the buccal bone 
plate; b: 7: nasopalatine canal angle.
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For analysis of more than two group differences, 
one-way ANOVA was applied for data with a normal 
distribution, and the Kruskal-Wallis test was used 
for data not displaying a normal distribution. When 
differences were found between the groups, the 
Tukey test was applied for data with a homogenous 
distribution, and the Games Howel test was used for 
data not displaying a homogenous distribution. Pearson 
chi-square test was used to analyze the difference 
between categorical variables. Statistical significance 
was assumed at p < 0.05. The inter-observer agreement 
was assessed by the Kappa coefficient for categorical 
variables and the interclass correlation coefficient 
(ICC) for numerical variables.

RESULTS

The CBCT images of 109 (44.3 %) male and 137 (55.7 
%) female patients were included in the study; the age 
range was between 18 years and 78 years and the mean 
age of the patients was 43.5 ± 14.2 years. 

There were 207 (84.1 %) patients in group 1 and 39 (15.9 
%) patients in group 2. While there was no significant 
difference between gender and the presence of teeth in 
the anterior maxilla (p = 0.138), there was a significant 
difference between age and the presence of teeth in the 
anterior maxilla (p < 0.001). 

The kappa coefficient was 0.89, 0.88, 0.87, 0.89, 0.86, 
and 0.88 for the shape of NPC in the axial plane, 
number of SF, the shape of NPC in the coronal plane, 
external border of NPC, the shape of NPC in sagittal 
plane and direction course of NPC, respectively. The 
ICC was 0.91, 0.99, 0.99, 0.97, 0.98, 0.95, and 0.97 for 
NF diameter, IF diameter, NPC length, M1, M2, M3, 
and NPC angle, respectively.

Morpholog ic and anatomic results  of  the 
nasopalatine canal
Table 1 shows the distribution of NPC shape, number 
of SF, external border of NPC, and direction course of 
NPC in axial, coronal, and sagittal planes. In the axial 
plane, the round shape consisted of 12 with separation; 
128 without separation; the oval shape consisted of 14 
with separation and 20 without separation; the heart 
shape consisted of 4 with separation and 15 without 
separation and others consisted of 14 teddies shaped, 
14 bean-shaped, 9 flying balloon-shaped 8 triangles 
shaped, 3 spades shaped and 5 others shape. There 
was no significant difference between gender, age and 
presence of teeth in the anterior maxilla and NPC shape 
(in all planes), number of SF, external border of NPC, 
and direction course of NPC.

Table 1. Shape of the nasopalatine canal.

Plane n (%)
Axial
   Shape of NPC
      Round 140 (56.9)
      Others 53 (21.5)
      Oval 34 (13.8)
      Heart 19 (7.7)
   Number of SF
      One 190 (77.2)
      Two 36 (14.6)
      Three 20 (8.1)
Coronal
   Shape of NPC
      Single channel 140 (56.9)
      Y typed channel 78 (31.7)
      Double-channel 28 (11.4)
   External border of NPC
      U shaped 118 (48)
      Reverse V-shaped 57 (23.2)
      Y shaped 43 (17.5)
      V-shaped 28 (11.4)
Sagittal
   Shape of NPC
      Hourglass-shaped 88 (35.8)
      Cylindrical 61 (24.8)
      Cone-shaped 42 (17.1)
      Funnel-shaped 29 (11.8)
      Banana-shaped 13 (5.3)
      Tree branch 13 (5.3)
   Direction course of NPC
      Slanted straight canal 130 (52.8)
      Vertical straight canal 56 (22.8)
      Slanted curved canal 36 (14.6)
      Vertical curved canal 24 (9.8)

NPC: nasopalatin canal; SF: Stenson’s foramina; n: number; 
% percent

Measurement results of the nasopalatine canal
The mean NF diameter was 3.56 ± 1.81mm IF diameter 
was 7.99 ± 2.73 mm, NPC length was 14.24 ± 2.98 mm, 
M1, M2, and M3 was 6.24 ± 1.65 mm, 8.15 ± 1.81mm 
and 6.96 ± 1.64 mm, respectively.  In addition, the mean 
NPC angle was 110.55 ± 11.38°. According to gender 
and the presence of teeth in the anterior maxilla the 
mean NF diameter, IF diameter, NPC length, NPC 
angle, M1, M2, and M3 were shown in Table 2. There 
was a significant difference between gender and NPC 
length, M1 and M3 (p = 0.008, p = 0.019, and p < 
0.001, respectively). These measurements were greater 
in male patients. There was a significant difference 
between age and M1 (p = 0.023). In addition, there was 
a significant difference between the presence of teeth 
in the anterior maxilla and M1 (p < 0.001), and M1 was 
greater in group 1.
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Measurement results according to nasopalatine 
canal morphology and anatomy
Axial plane
There were no significant differences between the 
shape of NPC in the axial plane and NF diameter, IF 
diameter, NPC length, NPC angle, M1, M2, and M3 
(p = 0.079, p = 0.137, p = 0.158, p = 0.236, p = 0.714, 
p = 0.401 and p = 0.078, respectively). There was a 
significant difference between the number of SF in 
the axial plane and NPC length, and NPC angle (p = 
0.038 and p = 0.018, respectively). This difference was 
caused by the difference between one SF and two SF 
in both parameters (p = 0.034 for NPC length and p = 
0.018 for NPC angle).

Coronal plane
There was a significant difference between the shape 
of NPC in the coronal plane and NF diameter (p = 

Table 2. Mean values of all measurements according to gender and presence of teeth in the anterior maxilla.

NP diameter IF diameter NPC length NPC angle M1 M2 M3
Gender
   Male 3.71 7.84 14.80 109.94 6.50 8.41 7.4
   Female 3.43 8.12 13.79 111.04 6.04 7.94 6.62
   p   0.439   0.432   0.008*   0.377 0.019* 0.052 < 0.001*
Dental status
   Group 1 3.58 8.14 14.39 110.84 6.52 8.2 6.94
   Group 2 3.49 7.22 13.47 109.02 4.77 7.9 7.07
   p   0.873   0.064   0.107   0.344 < 0.001* 0.39 0.683

NF: nasopalatine foramen; IF: incisive foramen; NPC: nasopalatine canal; M1: distance from the buccal border of the IF to the 
facial aspect of the buccal bone plate; M2: distance from the buccal border of the NF to the facial aspect of the buccal bone 
plate; M3: the distance from the buccal border in the middle of the NPC to the facial aspect of the buccal bone wall; group 1: 
both maxillary central incisors present; group 2: one or two maxillary central incisors absent; *: < 0.05.

Table 3. External border of NPC responsible for differences.

Parameter V-shaped Y shaped U shaped Reverse V shaped
NP diameter
   V-shaped …… NS NS 0.004
   Y shaped NS …… NS 0.034
   U shaped NS NS …… < 0.001
   Reverse V shaped 0.004 0.034 < 0.001 ……
IF diameter
   V-shaped …… 0.011 NS 0.045
   Y shaped 0.011 …… NS NS
   U shaped NS NS …… NS
   Reverse V-shaped 0.045 NS NS ……
NPC length
   V-shaped …… 0.004 NS NS
   Y shaped 0.004 …… 0.002 0.035
   U shaped NS 0.002 …… NS
   Reverse V-shaped NS NS 0.035 ……
NPC angle
   V-shaped …… 0.005 0.037 0.002
   Y shaped 0.005 …… NS NS
   U shaped 0.037 NS …… NS
   Reverse V-shaped 0.002 NS NS ……

NF: nasopalatine foramen; IF: incisive foramen; NPC: nasopalatin canal; NS: non significant

0.012), and this difference is due to the difference 
between single channel and double channel (p = 0.020), 
and single channel and Y typed channel (p = 0.017). 
There was no significant difference between the other 
measurements and the shape of the NPC in the coronal 
plane. 

There was a significant difference between the external 
border of NPC in the coronal plane and NF diameter, 
IF diameter, NPC length, and NPC angle (p < 0.001, p 
= 0.004, p = 0.001, and p = 0.002, respectively). Table 
3 shows the external border of NPC responsible for 
differences. 



Journal of Dentistry Indonesia 2023, Vol. 30, No. 2, 128-135

132

Sagittal plane
There was a significant difference between the shape of 
NPC in the sagittal plane and NF diameter, IF diameter, 
M1, and the M3 (p < 0.001, p = 0.006, p = 0.031, and p 
< 0.001, respectively). While this difference is due to 
the difference between hourglass and cone (p ≤ 0.001), 
hourglass and funnel (p ≤ 0.001), and hourglass and 
tree branch (p= .04) in NF diameter, it is due to the 
difference between funnel and banana (p = 0.019), 
funnel and cylindrical (p < 0.033) in IF diameter. 
In addition, this difference is due to the difference 
between banana and hourglass (p < 0.001), banana and 
cylindrical (p = 0.001), and banana and tree branches 
(p = 0.002) in M3. There was no significant difference 
in pairwise comparisons in M1.

There was a significant difference between the 
direction course of NPC in the sagittal plane and NF 
diameter, NPC length, NPC angle, and M1 (p = 0.001, 
p < 0.001, p = 0.047, and p < 0.001, respectively). 
While this difference is due to the difference between 
vertical straight and slanted straight (p = 0.006) and 
vertical straight and slanted curved (p = 0.002) in NF 
diameter, it is due to the difference between vertical 
straight and vertical curved (p = 0.026) and vertical 
straight and slanted curved (p < 0.001) in NF length. 
In addition, this difference is due to the difference 
between vertical straight and slanted straight (p = 
0.001) and vertical curved and slanted straight (p= .038) 
in NPC angle. There was no significant difference in 
pairwise comparisons in M1.

DISCUSSION

Neurosensory disturbances and hemorrhage are 
the most common complications related to implant 
placement surgeries. Jacobs et al. reported the 
increasing rate of surgical inventions and underlined 
the potential risks and anatomic variations in that area.3 
Kraut and Boyden reported that NPC measurements 
impeded implant placement in approximately 4 % of 
cases about maxillary central incisor implants.6 For 
that reason, it is important to evaluate the position, 
morphology, and dimensions of the nasopalatine canal 
to increase the success of surgical procedures, establish 
theories that can explain the etiopathogenesis of 
lesions in this anatomical region, and prevent possible 
complications in this region.12,13

A detailed radiographic assessment must be done 
before dental implant surgery to determine the 
accurate location and dimensions of the anatomic 
structures.7 Although conventional imaging methods 
have low radiation doses, because of two-dimensional 
evaluations of anatomic structures they are not 
considered safe before the surgical procedure.14 CBCT 
has been recently accepted as the most ideal imaging 
method for the dentomaxillofacial region due to its 
low radiation dose in comparison with computed 
tomography and its cheaper cost.14 CBCT was used in 
this study because it gives more valuable information 
than conventional two-dimensional radiographic 
methods. Although many studies have been conducted 
on NPC morphology and anatomy, to the best of the 
authors’ knowledge, the current study can be the most 
comprehensive.

Different imaging techniques can be used for NPC 
evaluation.2,3,7,11,12  Gönül et al classified NPC in 
all three anatomical planes and used multidetector 
computed tomography as an imaging technique.11 In 
the current study, NPC evaluation was performed in 
all three planes, and CBCT, which is accepted as a 
more accurate, valuable imaging technique by many 
dentomaxillofacial authorities,15 was used as the 
imaging technique. 

Morphology and anatomy of the nasopalatine canal
In the current study, round shapes NPC was the 
most NPC shape in the axial plane (n = 140, 56.9%; 
12 of these with separation and 28 of these without 
separation). While this result is greater than Acar 
and Kamburoğlu (n = 110, 44%; 20 of these with 
separation and 90 of these without separation)9 and 
Gönül et al (50%),11 this result is lower than Bahşi et 
al (n = 113, 75.3% in level of nasopalatine foramen 
and n = 94, 62.7% in incisive foramen).10 While Bahşi 
et al found a significant relationship between gender 
and NPC shape (in nasopalatine foramen),10 Acar and 
Kamburoğlu didn’t find such a relationship,9 similar to 
the current study. On the other hand, Gönül et al did 
not include this result in their study. Gönül et al added 
teddy-shaped, bean-shaped, and flying balloon-shaped 
to NPC shape classification in the axial section, and 
these shapes were seen in one, one, and two patients, 
respectively.11 In the current study authors determined 
another variation which a shape similar to spades in 

Figure 3. Other nasopalatine canal shapes in the axial plane: a: flying balloon-shaped; b: teddy shaped; c: bean-shaped; d: 
triangle-shaped; e: spades shaped. 
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three patients. In addition, the current study showed 
teddy-shaped, bean-shaped, and flying balloon-shaped 
in 14, 14, and 9 patients, respectively (Figure 3). The 
fact that different variations were observed in the axial 
plane in both studies makes the authors think that a 
new shape classification can be made in this plane and 
therefore more studies should be conducted. 

NPC bifurcates towards to nasal septum and nasal 
cavity floor16 and all the foramen here are called SF.17 
The NPC may be divided into any number of canaliculi 
via the bony septum.12 While Sicher reported SF might 
be present in up to six separate foramina,18 Song et al. 
showed there can be up to four channels at the middle 
level of NPC.12 While one SF is seen the most in some 
studies,2,8,10,12 other studies show two SF was the most.11 
In addition four SF is seen between 2% and 8.9%.8,11,12 
In the current study, one SF (77.2%) was detected the 
most, and this incidence was higher than the results of 
other researchers (42.9% for Song et al,12 44% for Liang 
et al,2 44.3% for Etoz and Sisman.8 There was no more 
than three SF detected in the current study.

It was stated that while less than 50% of the sample 
size was a single channel in some of the studies1,10,12,19 
examining the shape of the NPC in the coronal plane, 
more than 50% of the single-channel was observed 
in other studies.8,11,20 The current study showed the 
most shape of the NPC in the coronal plane was single 
channel (56.9%) and followed by Y typed channel 
(31.7%) and double channel (11.4%). Etöz and Sisman 
and Bahşi et al. didn’t find a significant difference 
between gender and NPC shape (in the coronal plane),10 
similar to the current study. In addition, the current 
study showed that most external border of NPC was 
U-shaped (48%). Bahşi et al. found that most external 
border of NPC as V-shaped (44%).10

The most seen NPC shape in the sagittal plane was 
found differently by the researchers. While Mardinger 
et al,7 Liang et al,2 Fernandez Alonzo et al,19 Gönül et 
al,11 and Bahşi et al10 found the most seen NPC shape 
in the sagittal plane as cylindrical (50.7%, 53.4%, 
48.2%, 48%, and 28.7%, respectively), Etoz and Sisman 
found the most seen NPC shape in the sagittal plane as 
hourglass (38.8%)8 and Hakbilen and Magat found as 
conical (26.17%).21 The current study results showed 
similar results with Etoz and Sisman and the most seen 
NPC shape in the sagittal plane was hourglass (35.8%).8 
This is followed by cylindrical (24.8%), cone (17.1%), 
and funnel (11.8%). Tree branches and bananas were 
equally common (5.3%) and these shapes were the least 
seen NPC shape in the sagittal plane for the current 
study. This result is similar to other research.7,8,19,21 In 
the current study, there was no significant difference 
between NPC shape in the sagittal plane and gender 
similar to other studies.8,10,21 While the most seen 
direction course of NPC was vertical curved (40%) 
according to Gönül et al,11 it was slanted straight (53%) 
in the current study and followed by vertical straight 

(22.8%), slanted curved (14.6%) and vertical curved 
(9.9%).

Özçakır-Tomruk et al found no relationship between 
NPC shape and dental status in a coronal plane similar 
to the current study.20 On the other hand, Hakbilen 
and Magat found a significant relationship which 
contradicted the current study in the sagittal plane.21

The different results obtained in the referenced studies 
may be due to the different inclusion criteria in the 
studies, the different sample sizes, and the evaluation 
of the images at different levels in all three planes. In 
the presented study, when determining the shape of 
the NPC, the external border of NPC, the number of 
SF, and the direction course of NPC, the part where it 
appears most clearly in the CBCT planes was taken 
into account.

Measurement of the nasopalatine canal
The sagittal plane is the most widely studied plane for 
surgical planning and for that reason it was used for 
evaluating NPC measurements in the current study.19 
According to Mardinger et al. NPC tends to enhance.7 
Among the referenced studies, mean NF diameter has 
been reported between 2.76 mm and 4.13 mm, mean 
IF diameter reported between 3.17 mm and 6.47 mm, 
and mean NPC length reported between 10.34 mm and 
13.65 mm.1,8,10,20-22 In the current study, the mean NF 
diameter was found to be 3.56 ± 1.81 mm compatible 
with the referenced studies, while the mean IF diameter 
and mean NPC length was found to be slightly higher 
than the referenced studies (7.99 ± 2.73 mm and 14. 24 ± 
2.98 mm, respectively). In the present study, increasing 
values were found in the measurements from the crest 
to the apical, consistent with the referenced studies.1,21,22

When the relationship between NPC measurements 
and gender was examined, it was seen that the 
measurements that are significant in the referenced 
studies are higher in males than in females, such as 
in the current study.1,8-11, 21,22 This can be explained by 
the fact that adult male bones are larger and stronger 
than female bones.23 On the other hand, Friedrich et al 
determined that the diameter of the NPC showed no 
dependency on gender.24

Mardinger et al reported that the buccal plate widths 
decreased in older patients.7 This may be explained 
by bone remodeling and increased structural loss in 
older patients.21 Among all measurements, there was 
only a significant difference between M1 and age in 
the current study. This result similar with Acar and 
Kamburoğlu, Gönül et al , Hakbilen and Magat, and 
Khojastepour et al .9,11,21,22 Other referenced studies 
didn’t show such a result in M1. On the other hand Acar 
and Kamburoğlu, and Hakbilen and Magat  showed 
a significant difference between M3 and age in their 
study.9,21 Such differences in gender and ages may be 
caused by sample size in different studies. 
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Maxillary central incisor status affects measurements 
because tooth extraction causes bone resorption and 
remodeling of anatomical structures.2,7 According 
to Acar and Kamburoğlu, only NP diameter was 
unaffected by maxillary incisor status.9 While Etoz and 
Sisman and Özçakır Tomruk et al found a significant 
difference according to the state of edentulism in NPC 
length (p < 0.001), 8,20 they didn’t find a significant 
difference in IF diameter. Hakbilen and Magat found 
a significant difference in NPC length, M1, and M3 
measurements (p < 0.001 for all).21  In the current study, 
almost all measurements were reduced in group 2. 
However, this decrease was significant only in M1 (p 
< 0.001) similar to Gönül et al (p < 0.001).11 Song et al 
showed that incisive foramen was located slightly more 
anteriorly in edentulous cases than in dentulous cases.12 
Considering this situation, the results of the current 
study are not surprising. The reason for the differences 
between studies may be the different classifications of 
dental status in each study. In the present study, due to 
the low number of the absence of maxillary incisors, the 
absence of one incisor and the absence of two incisors 
were presented as a single group.

Measurement results according to nasopalatine 
canal morphology and anatomy
Among the referenced studies, there is a small 
number of studies examining the difference between 
NPC shape and NPC measurements in coronal and 
sagittal planes.21,22 However, to the best of the author’s 
knowledge, there was no such study examining the 
difference between the NPC shapes in the axial plane, 
number of SF, external border of NPC in the coronal 
plane, and direction course of NPC in the sagittal plane 
and NPC measurements. Therefore, it is thought that 
these results in the current study may guide further 
studies. 

While the current study showed no signif icant 
differences between the shape of NPC in the axial 
plane and measurements. There was a significant 
difference between the number of SF in the axial plane 
and NPC length, NPC angle (p = 0.038 and p = 0.018, 
respectively), and this difference was caused by the 
difference between one opening SF and two openings 
SF in both parameters.

In the coronal plane, Khojastepour et al found a 
significant difference between NPC shapes and NP 
diameter (p = 0.006),22 similar to the current study. On 
the other hand, in the aforementioned article, it is not 
specified which NPC shape the difference originates 
from.  There was a significant difference between the 
external border of NPC and NF diameter, IF diameter, 
NPC length, and NPC angle (p < 0.001, p = 0.004, p = 
0.001, and p = 0.002, respectively) in the current study. 
This difference was caused by the difference between 
reverse V-shaped and other shapes in NP diameter, 
between V-shaped and Y shaped and reverse V-shaped 
in IF diameter, between Y shaped and other shapes in 

NPC length, and between V-shaped and other shapes 
in NPC angle.

In the sagittal plane, Hakbilen and Magat found a 
significant difference in mean values of NPC all 
measurements (p < 0.001) according to NPC shapes.21 
In addition, while Bahşi et al. found a statistically 
significant relationship between the shape of the NPC 
and NF diameter (p = 0.005),10 they did not give any 
information about which group caused this difference, 
they only emphasized that the largest NF diameter 
was in the hourglass-shape. There was a significant 
difference between the shape of NPC in the sagittal 
plane and NF diameter, IF diameter, M1, and the 
M3 (p < 0.001, p = 0.006, p = 0.031 and p < 0.001, 
respectively) at the current study, and this difference 
was caused by the difference between funnel-shaped 
and hourglass-shaped (p < 0.001), between cone-shaped 
and cylindrical (p = 0.016) and hourglass-shaped (p < 
0.001) and between a tree branch and hourglass-shaped 
(p = 0.047) in NF diameter. 

This study has some limitations. The authors consider 
that the most important limitation is the failure to 
calculate the sample size. On the other hand, all CBCT 
images that met the inclusion criteria were included 
in the study. In addition, the fact that the parameters 
were not distributed symmetrically may have affected 
the results of the study. However, in order to prevent 
this situation, non-parametric tests were used for the 
analysis of parameters that are not normally distributed 
in the present study.

CONCLUSION

It is necessary to pay attention to the variations and 
measurements of NPC during implant placement 
or other surgical in the anterior maxilla where the 
aesthetic concern is at the forefront and to evaluate 
the relevant region in three dimensions. It was seen 
that NPC variations, gender, and presence of teeth in 
the anterior maxilla could affect NPC measurements.
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