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Background: The aim of this study was to analyse as three dimensions the ana-
tomical and morphometric dimensions of nasopalatine canal (NPC) in the coronal,
axfal and sagittal directions using cone beam computed tomography (CBCT) and
to evaluate the effect of age, gender and maxillary dental status on NPC and
buccal bone thickness (BBT).

Materials and methods: In this study, CBCT data of the 619 individuals aged be-
tween 17 and 86 years were examined retrospectively with respect to dimensions
and anatomic variations of the NPC and BBTs. The correlation of age, gender,
and status of edentulism of anterior maxilla with all the variables were evaluated.
Results: The NPC and BBT showed important variability in terms of morphology
and dimensions. Morphological assessment of NPC revealed that 26.17% of NPCs
were conical shape, 24.71% of canals were hourglass-shaped, 16.80% of canals
were cylindrical shaped, 15.83% of canals were funnel-like shaped, 11.14%
of canals were banana-like shaped, and 5.33% of canals were tree branch-like
shaped. Males and females showed significant differences in the length of the
NPC and BBTs in the sagittal sections. There were significant differences between
age and BBTs. In addition, the length of NPC and BBTs were statistically different
according to dental status.

Conclusions: These anatomical changes in terms of dimensional and morpholo-
gical parameters revealed the importance of three-dimensional imaging. Dentists
should know and consider the variations in this canal in order to avoid possible
complications during anaesthesia and surgical procedures which were applied to
the maxillary anterior region. More precautions should be taken during surgical
procedures in females, elderly and edentulous patients. (Folia Morphol 2018;
77, 3: 527-535)
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INTRODUCTION therapy due to aesthetic concerns rather than func-

Dental aesthetics has become an important issue tion. Failure of implant therapy usually leads to re-

in dentistry with implant applications for the last moval of the implant, followed by complicated tissue
15-20 years. Patients have begun to prefer implant and additional bone procedures [6]. Nerve tissue and
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implant contact may cause osseointegration failure
or sensory dysfunction [26].

The most pronounced anatomical formation in
the anterior maxillary region is the nasopalatine canal
(NPQ), also known as the incisive canal or anterior
palatine canal. It is usually found in the midline of
the maxillary teeth and in the just posterior of the
maxillary incisor teeth [17]. The anterior oral opening
of the canal is known as incisive foramen (IF) and usu-
ally located just below the incisive papillae 4-5 mm
behind the two central teeth. The nasal openings of
canal are referred as Stenson’s foramina (SF) [33].
The canal includes the terminal branch of the nerve
and nasopalatine artery, as well as fibrous connective
tissue, fat tissue and small salivary glands [20]. In ad-
dition, bone septum may be also seen in the canal [1].

In the literature, difficulties and anatomic limita-
tions related to the location of NPC during placement
of implants in anterior maxillary region have been
reported [22, 25]. Recently, some researchers have
also argued that implantation in the NPC as a viable
treatment approach in the rehabilitation of severely
atrophic maxilla [3, 22].

Traditionally, two-dimensional methods such as
intraoral radiography and panoramic imaging have
been proposed in the literature for diagnostic imag-
ing of the anterior maxilla, but they may not be suf-
ficient to show anatomic variations because of their
magnification and distortion. Recently, cone-beam
computed tomography (CBCT) has allowed detailed
three-dimensional (3D) evaluations of anatomical
configurations of the various anatomical structures
[10, 26, 35, 38, 43, 45] and determination of the
degree of resorption of buccal bone thickness (BBT)
in the anterior maxillary region after tooth loss in
detail [7, 44]. It is important to bear in mind that
the NPC can occupy 58% of the BBT [25], and the 3D
anatomical features of the NPC need to be precisely
defined to ensure safe and accurate surgical plan-
ning and placement of dental implants [38]. The
anterior maxillary region has a strong influence on
surgery, dental and facial aesthetics and function.
Surgical procedures involving this region may affect
the personal appearance of the patient, along with
the psychological and sociological consequences to
the patient. In conclusion, it is important to evaluate
the position, morphology and dimensions of NPC
in order to optimise surgical planning, to establish
theories that can explain the aetiopathogenesis of
lesions in this anatomic region, and to prevent pos-
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sible complications (vascular and nerve branching
injuries) [8, 16, 26, 38].

In this regard, the aim of current study was to
analyse in three dimensions the anatomical and mor-
phometric dimensions of NPC in the coronal, axial
and sagittal directions using CBCT and to evaluate
the effect of age, gender and maxillary dental status
on NPC and BBT.

MATERIALS AND METHODS

Study design and sample selection

This retrospective study was approved by the Hu-
man Research Ethics Committee of the Faculty of Den-
tistry, Necmettin Erbakan University, Konya, Turkey
(approved no: 2017.08). A total of 619 adult patients
(354 female and 265 male) aged between 17 and 86
who applied to the Necmettin Erbakan University,
Faculty of Dentistry between 2014 and 2017 and had
CBCT scan taken for various diagnostic purposes such
as dental implants, implanted teeth, oral pathology
were retrospectively evaluated (Table 1). All images
were evaluated by one maxillofacial radiologist (S.H.).
In order to assess intra-observer consistency, 20% of
the measurements were re-evaluated and recorded
as blinds to the first measurements after 3 weeks.

CBCT data with the high quality of patients aged
17 years and older were included in the study. The
patients with severe atrophy, residual roots, cleft
palate, jaw fractures, a pathologic lesion in the pre-
maxillar region, receiving orthodontic treatment or
orthodontic surgery, embedded teeth were excluded
from the study.

The age of the individuals in the sample group
was determined according to the date at which the
CBCT scan was taken. The subjects were classified ac-
cording to their age: group 1 was between the ages
of 17 and 30, group 2 was between the ages of 31
and 45, group 3 was between the ages of 46 and 60,
and group 4 was above the age of 61. The gender of
the individuals was recorded. In addition, individuals
were classified and recorded in three groups accord-
ing to their dental status: group 1: individuals with
present both two maxillary central incisors; group 2:
individuals with missing one of their two central inci-
sors; group 3: individuals with missing both maxillary
central incisors or total edentulous.

Assessment of the images

CBCT records of all patients were obtained with
3D Accuitomo 170 (Morita MFG Corp., Kyoto, Japan).
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Table 1. The distribution of individuals according to gender, age groups and dental status

Gender Dental status Age groups Total
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 4

Female 263 31 60 63 85 127 79 354

Male 199 22 44 52 57 92 64 265

Total 462 53 104 115 142 219 143 619

Figure 1. The measurements were shown in a schematic diagram (A) and a sagittal cone beam computed tomography image (B). 1 — the
diameter of Stenson’s foramina; 2 — the diameter of incisive foramen; 3 — the length of nasopalatine canal; 4 — the measurement of BBT1;

5 — the measurement of BBT2; 6 — the measurement of BBT3.

All scans were performed within the framework of
a strict standard protocol (90 kVp, 5 mA, 17.5 s, iso-
tropic voxel), with the patients positioned in a sitting
position, specially crafted headbands and jaws stabi-
lised, parallel to Frankfurt horizontal plane. Images
taken at 5 different field of view ranges were used
in the study (170 X 120 mm, 100 X 100 mm, 80 X
x 80 mm, 60 x 60 mm, 40 X 40 mm). The images
in which the premaxillar region was retrieved and the
NPC and BBT boundaries were within the displayed
field were included in the study. The images were
analysed in 0.125 mm cross-sectional intervals using
multiplanar reforming sections were closely aligned
with specialised computer software (i-Dixel Version
1.8, Morita, Tokyo, Japan).

Analyses of morphometric dimensions
and variations of NPC

The anteroposterior diameters of the SF or IF, and
the length of the NPC were measured in millimetres
using the reformatted sagittal CBCT images according
to Bornstein et al. [5]. If the NPC had two or more
nasal and oral openings, all the anteroposterior di-
ameters of visible foramen were summed. The length
of the NPC was measured by the line drawn from
the midpoint of SF to the midpoint of IF. Regarding
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Y-shaped canals and two parallel cylindrical canals
seen in the cross-sectional images, the heights of the
canal were assessed as the mean value of the heights
of the canals (Fig. 1). The shapes of the canal were
examined in sagittal sections and classified into six
groups based on the classification of Etoz and Sisman
[10]: (1) hourglass-like, (2) cone-like, (3) funnel-like,
(4) banana-like, (5) cylindrical, and (6) tree branch-
like (Fig. 2A—F). BBTs were measured from the portion
corresponding to the midpoint of the NPC (BBT1),
from the portion corresponding to the cortical bor-
der point of the IF on the palatal bone (BBT2), and
from the corresponding portion of the alveolar bone
originating from the IF (BBT3) (Fig. 1, see points 4-6).

Statistical analysis

All statistical analyses were performed using the
IBM SPSS Statistics 21 (SPSS Company, lllinois, USA)
programme. Descriptive statistical evaluations were
calculated for all measurements (mean, standard
deviation, minimum and maximum values, etc.). Kol-
mogorov-Smirnov, Mann-Whitney U, Kruskal-Wallis
and y? test was used. The intra-observer reliability and
kappa coefficient were calculated. The results were
evaluated at 95% confidence interval; significance
level was assumed at p < 0.05.
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Figure 2. The classification of nasopalatine canal shape in sagittal cone beam computed tomography images; A. Cylinder; B. Cone; C. Funnel;

D. Hourglass; E. Tree branch; F. Banana.

Table 2. The mean values of nasopalatine canal (NPC) dimensions according to NPC shapes

Canal shapes N SF diameter IF diameter ~ Canal length BBT1 BBT2 BBT3 P
Cylinder 104 388.4 286.87 235.35 269.49 297.89 300.36

Conical 162 243.12 314.69 311.05 341.14 337.05 319.83

Funnel 98 193.62 378.47 325.82 324.46 249.17 244.82 Y
Hourglass 153 439.84 314.88 286.97 319.54 329.15 333.84 0.000
Tree branch 33 198.02 259.26 411.68 219.5 270.82 296.45

Banana 69 279.79 250.06 400.01 299.54 321.41 347.65

*p < 0.01; IF— incisive foramen; SF — Stenson’s foramina

RESULTS

In this study, a total of 994 CBCT images were
evaluated for NPC. However, it was found that 346
NPC were blocked or not fully monitored. For this rea-
son, morphological variations and other dimensional
evaluations of NPC were performed on 619 images.
Our study group consisted of 265 men (mean 47.67 =
+ 17.17 years) and 354 women (mean 47.48 + 15.63
years) with age ranging from 17 to 87 years (mean
47.57 + 16.29 years). Distribution of individuals ac-
cording to their dental status and age groups was
given in Table 1. There were no statistically significant
difference in terms of age groups and dental status
between males and females (p = 0.964 and 0.970,
respectively).

The reliability Cronbach’s alpha values for SF and
IF diameters, canal length, BBT1, BBT2 and BBT3 were
0.922,0.918, 0.964, 0.918, 0926, 0.934, respectively.
For the NPC shapes, the kappa value was 0.935.

Of the 619 individuals, 162 (26.17%) were coni-
cal, 153 (24.71%) hourglass, 104 (16.80%) cylinders,
98 (15.83%) funnels, 69 (11.14%) bananas and 33
(5.33%) had NPC in the form of a tree. While the most
common shapes of NPC were cone-shaped in females
(96 individuals, 27.11%), males had more hourglass-
shaped NPC (70 individuals, 24.91%). The gender had
no statistical influence on NPC shapes (p > 0.05).
In Table 2, NPC patterns were given by gender, age
group and dental status. When the canal form was
evaluated according to age, the individuals in group
3 had more prevalent conical, hourglass and banana
type of NPC shapes. NPC formations did not show
a statistically significant difference according to age
groups (p > 0.05). There was a statistically significant
difference in the shape of the canal compared to
the dental status (p < 0.01). Whereas the conical,
funnel and hourglass shapes were observed mostly
in the case of missing both central incisors or total
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Table 3. The distributions of nasopalatine canal shapes according to gender, age and dental status; *p < 0.01

Canal shapes Gender P Age groups P Dental status Total P
Female  Male Group1 Group2 Group3 Group4 Group1 Group2 Group3

Cylinder 64 40 23 25 35 21 79 12 13 104

Conical 96 66 29 39 59 35 121 12 29 162

Funnel 59 39 " 16 36 35 60 10 28 98

Hourglass 83 70 0520 31 39 50 33 0209 113 12 28 153  0.002*
Tree branch 15 18 8 5 (A 9 26 4 3 33

Banana 37 32 13 18 28 10 63 3 3 69

Total 354 265 115 142 219 143 462 53 104 619

Table 4. The mean values of nasopalatine canal dimensions according to the general, gender, age group and dental status

SF diameter IF diameter Canal length BTT1 BTT2 BTT3

General 349 6.08 13.64 71.54 6.41 593
Gender:

Female 341 6.01 12.83 1.29 6.16 5.71

Male 3.54 6.21 14.74 19 6.79 6.29

p 0.247 0.098 0.000% 0.000* 0.000* 0.009*
Age group:

Group 1 3.51 5.91 14.10 8.14 1.16 6.92

Group 2 3.64 6.00 13.62 7.65 6.65 6.40

Group 3 349 6.14 13.62 740 6.23 5.67

Group 4 3.34 6.22 13.34 7.19 5.84 5.06

p 0.276 0.299 0.328 0.000* 0.000* 0.000*
Dental status:

Group 1 3.46 6.10 13.93 1.13 6.73 6.43

Group 2 3.89 6.05 13.61 6.91 5.91 5.22

Group 3 342 6.00 1237 7.07 5.25 4.09

p 0.172 0.932 0.000% 0.000* 0.000* 0.000*

*p < 0.01; IF— incisive foramen; SF — Stenson’s foramina

edentulous, the rate of appearance of the cylinder,
tree branch and banana shapes was decreased as the
tooth loss increased (Table 3).

It was observed that all measurements showed
statistically significant difference according to NPC
forms (p < 0.01). According to this, while the SF
diameter was wider in individuals with an hourglass-
shaped NPC, the IF diameter was found larger in
individuals with the funnel-shaped NPC. The average
longest canal length was found in individuals with
NPC in the form of a tree branch, and the shortest
was observed in individuals with cylinder shaped NPC.
BBT1 was found to be the least in tree-shaped, and
BBT2 and BBT3 were found to be the least in funnel-
shaped individuals (Table 2).

The mean NPC length in our study was 13.65 =
+ 3.12 mm (1.93-24.01 mm). Mean NPC length in
males was 14.74 mm (3.75-24.01 mm) while it was
12.83 mm (1.93-21.51 mm) in females. There was
a statistically significant difference between males

531

and females in terms of canal length (p < 0.001).
Although there was a decline in the NPC length due
to the decrease of the number of teeth in the indi-
viduals after 60 years of age, there was no statistically
significant difference in NPC length according to age
for both genders (p < 0.05). NPC length was statisti-
cally significant (p < 0.01) both in females and males
according to dental status (p < 0.01). As the number
of teeth in females decreased, the canal length de-
creased. In males, the canal length was statistically
different between the first and second groups but
not between the first and thirds groups (Table 4).
The mean IF diameter of all the subjects in our sam-
ple group was 6.09 + 1.51 mm (2.31-11.55 mm) and
the SF diameter was 3.49 + 1.25 mm (1.03-9.52 mm)
(Table 4). The mean IF and SF diameters were 6.21 mm
(2.69-11.55 mm) and 3.53 mm (1.03-9.52 mm) in
males and 5.99 mm (2.31-10.73 mm) and 3.46 mm
(1.08-8.39 mm) respectively in females (Table 4). It
was found that the SF and SF diameters did not show
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a statistically significant difference according to gen-
der, age group and dental status (p > 0.05) (Table 4).

In our study, the mean BBT1 measurement was
7.54 = 1.64 mm (1.81-13.63 mm), the BBT2 meas-
urement was 6.41 + 1.64 mm (2.08-10.69 mm) and
the BBT3 measurement was 5.93 = 1.75 mm (1.27-
-11.92 mm) (Table 4). In males, the mean BBT1 meas-
urement was 7.90 mm (1.81-13.63 mm) while it was
7.28 mm (2.81-11.64 mm) in females. The mean BBT2
measurement in males was 6.79 mm (2.08-10.40 mm)
while it was 6.16 mm (2.27-10.69 mm) in females.
Mean BBT3 was 6.29 mm (1.42-10.80 mm) in males
and 5.77 mm (1.27-11.92 mm) in females (Table 4).
BBT values were statistically significantly different
between males and females at all three points (BBT1,
BBT2 and BBT3) (p < 0.001 for BBT1-2-3). In both
genders, BBT1, BBT2 and BBT3 measurements were
statistically significant according to age (p < 0.01).
BBT1, BBT2 and BBT3 values decreased with increas-
ing age (Table 4). In both genders, BBT1, BBT2 and
BBT3 measurements showed statistically significant
differences according to dental status (p < 0.01). As
the number of teeth decreased, the values of BT1,
BBT2 and BBT3 also decreased (Table 4).

DISCUSSION

We retrospectively analysed the records of 619
patients with 265 males and 354 females aged 17-87
years (mean 47.57 = 16.29 years). General means
of all data were calculated, compared according to
gender, age and dental status. The present study
indicated that the NPC showed a great deal of vari-
ability with regard to its dimensions as well as to its
morphological appearance according to gender, age
and dental status.

Traditional imaging techniques do not have suf-
ficient confidence in the progression of neurovascular
structures in bone [21, 40]. In studies available in the
literature that analyse macro- and micro-anatomy
of the anterior maxilla, including the course of the
nasopalatine nerve and accompanying vessels, it
has been reported that computed tomography (CT)
[5, 25, 26], micro-CT [13, 38], multidetector com-
puted tomography (MDCT) [14], high-resolution
magnetic resonance imaging (HR-MRI) [17, 31] have
been used. Due to lower radiation doses and lower
costs compared to CT, CBCTs, which provide 3D imag-
ing, have been accepted by many dentomaxillofacial
authorities as a more accurate and valuable imaging
technique [41] and it is popular in the evaluation of
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anatomical structures such as IF, NPC, mandibular
canal and mental foramen [9, 15, 32]. Hence, we
evaluated the anatomical and morphological features
of NPC and peripheral tissues using CBCT.

In the literature, it was reported that NPC could be
seen in various classifications in sagittal and coronal
sections [25, 43]. Mardinger et al. [25] classified the
NPCs in four groups (hourglass, funnel, banana, cyl-
inder) in the sagittal sections and found that 50.7%
cylindrical, 30.9% funnel and 14.5% hourglass NPCs
were detected in these groups. Liang et al. [23]
grouped NPC shapes under two headings, conical
and cylindrical. They reported that whereas conical
shape was observed in 3 mm and shorter canals,
cylindrical NPC was detected in 4 mm and longer ca-
nals. Thakur et al. [42] evaluated the NPC shape into
two parts as inclined and curved shapes. Etoz and
Sisman [10] grouped the canal shape into six groups
as tree branch, cylindrical, banana-like, funnel-like,
cone-like, and hourglass. In our study group, the
conical canals had highest percentage; the results
were inconsistency with some studies [10, 25, 37, 42,
45]. The reason for these differences may be due to
racial diversity and the use of different classification
types, sample size, and age. The age and gender had
no significant effect on canal shape, which was in
accordance with the findings of previous studies [19,
36, 37, 42]. However, the dental status had strong
effect on NPC shapes in contrary to previous studies
[4, 28, 38]. These differences may result from small
sample sizes, non-homogenous distribution of tooth
groups and the use of different imaging modalities
such as micro-CT. In addition, there were statistical
differences between all morphometric dimensions of
NPC and canal shapes. To the best of our knowledge,
our study was the only study that evaluated the rela-
tionship between morphometric measurements and
canal shapes.

In the literature, it has been reported that the
mean canal length is between 8.1 and 16.33 mm [25,
43]. In the present study, NPC length was 13.64 mm
(1.93-24.01 mm). NPC length was statistically higher
in males than females. This result was similar with
previous studies [1, 2, 29, 34, 36, 42, 43]. The greater
length of NPC in males than females may be due to
the fact that males have relatively large craniocaudal
dimensions [42]. Bornstein et al. [5] and Etoz and
Sisman [10] reported that the NPC length was higher
at younger ages and decreased as the age increased.
However, NPC length did not show any significant



S. Hakbilen, G. Magat, Evaluation of the nasopalatine canal in a Turkish population

difference with age in the current study. This result
was in accordance with studies conducted by Thakur
et al. [42], Panjnoush et al. [29], Acar and Kamburo-
glu [1] and Safi et al. [36]. Liang et al. [23], Etoz and
Sisman [10], Ozcakir-Tomruk et al. [28], and Song et
al. [38] reported that the individuals with teeth had
more long NPC length than the edentulous subjects,
which this was similar to our result.

The IF diameter was generally estimated to be
less than 6 mm and pathologic possibilities should
be considered when it exceeds 10 mm [26]. On the
other hand, it was reported that the average diameter
of NPC cysts was about 17.1 mm [39]. In this study,
IF was on average at this limit (mean 6.09 + 1.51
mm), but the diameter ranged from 2.31 to 11.55
mm, even if the canal had no pathology. The mean
SF width was 3.49 = 1.25 mm (1.03-9.52 mm). In
the literature, it has been reported that the average
SF width is between 1.75 mm and 10.90 mm [1, 2,
12, 19, 36, 37]. In the present study, there were no
statistically significant differences between IF and SF
diameters according to gender, age groups and dental
status. The results obtained according to the gender
were similar to the studies performed by Thakur et al.
[42], Bornstein et al. [5] and Lopez Jornet et al. [24].
Mardinger et al. [25] stated that the canal was not
a static formation but showed dimensional changes
with factors such as age and tooth extraction. They
theorised that canal diameter increased after tooth
extraction. The findings of this study did not support
Mardinger’s theory [25] consistent with Liang et al.
[23] and Tozlim et al. [43]. Tozlim et al. [43] reported
that there was alveolar bone resorption after tooth
extraction, but that the diameter of the part exposed
to resorption remained the same or was smaller. In
the following periods, studies with other factors fixed
and only evaluated dental status can provide clearer
information about the effect of dental status on NPC
and surrounding tissues.

In our study, BBTs were evaluated because of the
importance of implant surgery in their application to
the maxillary anterior tooth missing. BBTs have been
measured differently in various studies [1, 5, 18, 19,
27, 29, 42]. In this study, BBTs were measured at
three different points and the means of the measure-
ments were evaluated separately. Studies to date have
shown that mean BBT values varies between 3.92
and 12.18 mm [1, 5, 14, 18, 19, 25, 27, 38, 42]. In
our study, the mean BBT1 measurement was 7.54 +
+ 1.64 mm (1.81-13.63 mm), the BBT2 measurement
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was 6.41 = 1.64 mm (2.08-10.69 mm) and the BBT3
measurement was 5.93 = 1.75mm (1.27-11.92 mm)
in accordance with the intervals (3.92 and 12.18 mm)
stated in the literature. Statistically significant dif-
ferences were found between males and females
(BBT1-2-3), p < 0.001) for all measurements of BBT.
Males had wider BBTs than females, in accordance
with the previous studies [1, 5, 10, 18, 19, 29, 36,
42]. These findings suggest that more precautions
should be taken during surgical procedures in fe-
male patients. In addition, researchers reported
that aging caused decreasing in bone thickness
of the anterior maxilla, and some were concerned
with the possibility of losing the anterior teeth as
their age increased [25, 43]. As an unusual finding
in this study, even in full dentulous individuals, as
individuals age increased, there was a decrease in
BBT. Although the exact cause is unknown, this
may be related to bone remodelling and increased
structural loss with age progression. When surgery
was planned in the anterior maxillary region, the
effect of the tooth condition should be taken into
account, especially in relation to the dimensions of
buccal bone structures. Penarrocha et al. [30] re-
ported significant vertical and horizontal resorption
in the bone after tooth loss in the anterior maxilla.
However, they have emphasized the presence of
intense cortical bone even in severe resorption in
the anterior area of NPC and suggested that the
remaining bone around the nasopalatine nerve ca-
nal should be used in patients with severe maxillary
atrophy for the implantation. However, our results
indicated that there were significant morphologi-
cal variations of the anatomy of the NPC. As the
number of teeth decreased, the values of BBT1,
BBT2 and BBT3 also decreased, which is in line
with studies conducted by Fernandez-Alonso et al.
[11], Etoz and Sisman [10] and Bornstein et al. [5].
According to the results of our study, we can say
that the channel is located more anteriorly after
tooth loss. These results are also very important
for implant surgery.

The present study indicated that the NPC showed
a great deal of variability with regard to its dimensions
as well as to its morphological appearance accord-
ing to gender, age and dental status. Nevertheless,
there were some restrictions in this study. First, it was
a retrospective analysis. Second, the dental status
was not homogenous in our sample. Studies with
homogeneous tooth groups can provide clearer in-
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formation about the effect of dental status on NPC
and surrounding tissues.

CONCLUSIONS

Results from this study showed that tooth loss
in the anterior region did not affect the IF and SF
diameters, but affected the NPC shape, NPC length,
and BBTs. While age was not an effective factor in
NPC shape and morphology, gender was effective
only on NPC length. Since BBTs were affected both by
gender, age, and dental status, it should be taken into
account that the bone thickness of the alveolar bone
was not a stable structure in the surgical procedures
to be performed in this region. These anatomical
changes in terms of dimensional and morphological
parameters revealed the importance of 3D imag-
ing. We think that there was a need for extensive
radiological, histological and anatomical studies in
which anatomic formations of the maxillofacial re-
gion were examined in order to prevent unnecessary
surgery due to misdiagnosis. Dentists should know
and consider the variations in this canal in order
to avoid possible complications during anaesthesia
and surgical procedures which were applied to the
maxillary anterior region. More precautions should be
taken during surgical procedures in females, elderly
and edentulous patients.
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