ATATURK
UNIVERSITESI
YAYINLARI
ATATURK
UNIVERSITY
PUBLICATIONS

Current Research in
Dental Sciences

Hakan YULEK!
Gaye KESER?
Filiz NAMDAR PEKINER?

Institute of Health Sciences,
Marmara University, istanbul,
Turkey

2Department of Oral and
Maxillofacial Radiology, Faculty of
Dentistry, Marmara University,
istanbul, Turkey

This study was presented as an oral
presentation in 1st International
Turkish-Japanese Dental Congress that
was held on June 24-26th, 2021 in
Ankara, Turkey.

Received/Gelis Tarihi: 19.04.2023
Accepted/Kabul Tarihi: 19.06.2023
Publication Date/Yayin Tarihi: 18.01.2024

Corresponding Author/Sorumlu Yazar:
Gaye KESER
E-mail: gayekeser@hotmail.com

Cite this article as: Yilek H, Keser G,
Namdar Pekiner F. Evaluation of
nasopalatine canal morphology by cone
beam computerized tomography. Curr
Res Dent Sci. 2024;34(1):59-65.

@OEE]

Content of this journal is licensed under
a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0
International License.

DOI: 10.5152/CRDS.2024.23187

Research Article Arastirma Makalesi

Evaluation of Nasopalatine Canal
Morphology by Cone-Beam
Computerized Tomography

Nazopalatin Kanal Morfolojilerinin Konik Isinli
Bilgisayarli Tomografi ile Degerlendirilmesi

ABSTRACT

Obijective: A crucial anatomical component that joins the nasal cavity and oral cavity is the naso-
palatine canal, which is located in the front region of the maxilla. This study aims to examine the
morphology of the nasopalatine canals in cone-beam computed tomography (CBCT) images.

Methods: Sagittal CBCT images from 100 patients (50 females and 50 males, mean age
38.03 + 12.98) were examined retrospectively. The nasopalatine canal was studied in 6 groups.
Furthermore, the inferior and superior diameters and lengths of the nasopalatine canal were
measured and assessed in male and female patients. For statistical analysis, the 1-way analysis of
variance test was used to compare the parameters across groups in quantitative data compari-
son, and to compare qualitative data, the exact chi-square test and Halton—Fisher-Freeman were
utilized. The level of significance was set at P < .05.

Results: The most prevalent nasopalatine canal shape was cylindrical (31%), with a ratio of 15% in
females and 16% in males. The least frequent nasopalatine canal shape in both genders was tree
branch (5%), while it was 3% in males and 1% in females. The average length of the nasopalatine
canal in female patients was 9.40 + 219 mm and 11.59 + 2.45 mm in male patients. There was no
statistically significant variation between canal types based on gender (P > .05).

Conclusion: The nasopalatine canal’s anatomical features are varied. It is critical to use 3-dimen-
sional conical beam computed tomography before proceeding with any treatment in the pre-
maxilla region. Knowing the morphological variations of the canal allows spotting pathological
alterations easily.

Keywords: Anatomical variation, cone-beam computed tomography, nasopalatine canal

6z
Amag: Maksilla anterior bolgede yerlesim gdsteren nazopalatin kanal agiz kavitesi ve nazal kaviteyi

birbirine baglayan 6nemlianatomik yapilardan birisidir. Bu galismanin amaci, Konik Isinli Bilgisayarli
Tomografi (CBCT) gorintulerinde nazopalatin kanal morfolojilerinin dederlendirilmesidir.

Yéntemler: Toplam 100 hastanin (50 kadin 50 erkek, ortalama yas 38,03 + 12,98) retrospektif
gorlntuleri sagittal kesitte degerlendirilmistir. Nazopalatin kanal 6 farkli grupta siniflandiriimistir.
Kadin ve erkeklerde nazopalatin kanalin inferior ve superior gapi ve uzunlugu olgilerek degerlen-
dirilmistir. istatistiksel analiz icin, nicel verilerin karsilastiriimasinda, parametrelerin gruplar arasi
degerlendirilmesi igin tek yonll varyans analizi testi, nitel verilerin karsilastiriimasinda ise kesin
ki-kare testive Halton-Fisher-Freeman kullaniimistir. Anlamlilik diizeyi P < .05 olarak belirlenmistir.

Bulgular: Nazopalatin kanal morfolojisinin cinsiyete dayali degerlendirmesinde en sik gortlen
nazopalatin kanal morfolojisinin tip 1 (silindir, 31%) seklinde oldudu ve bu oran kadinlarda 15% ve
erkeklerde 16% olarak saptanmistir. Calismada her iki cinsiyette toplamda en az gorilen nazopa-
latin kanal morfolojisinin tip 5 (agag dali, 5%) oldugu, cinsiyete gore dederlendirildiginde ise erkek-
lerde 3% ve kadinlarda ise %1 oraninda bulgulanmistir. Calismamizda nazopalatin kanalin ortalama
uzunlugu kadin hastalarda 9,40+2,19 mm, erkek hastalarda ise 11,59+2,45 mm olarak saptanmig-
tir. Nazopalatin kanal morfolojisinde kadin ve erkek hasta gorintilerinin incelenmesi sonucunda
siniflar arasinda istatistiksel olarak anlamli farklilik saptanmamistir (P> .05).
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Sonug: Nazopalatin kanal farkl anatomik yapilara sahiptir. Konvansiyonel dental radyografiler iki boyutlu olmasi sebebiyle deger-
lendirmede yetersiz kalmaktadir. Bu sebeple t¢ boyutlu degerlendirme imkani sunan konik 1ginli bilgisayarli tomografi kullanimi
onemlidir. Kanalin morfolojik yapisi ve varyasyonlarinin iyi bilinmesi patolojik degisimlerin tespit edilmesinde kolaylik saglamaktadir.

Anahtar Kelimeler: Anatomik varyasyon, konik isinli bilgisayarli tomografi, nazopalatin kanal

INTRODUCTION

The nasopalatine canal, which Stenson first discovered in 1683, is
located midline, palatal to the maxillary central teeth. The nasopal-
atine canal (NPC) is the most noticeable anatomical development
in the anterior maxilla. It is often found posterior to the maxillary
incisors and in the midline of the maxilla, where it is also known as
the incisive canal or anterior palatine canal.! This canal joins the
incisive foramen with the oral cavity as well as the nasal cavity and
the Stenson foramina.? The palatine artery and nerve, including
fibrous, adipose, and small salivary glands, can be found in NPC,
which is covered by cortical bone.®* Trauma, tooth loss, cysts, sur-
gical operations, and orthodontic treatments can all impact the
anterior region of the maxilla, known as the premaxilla. It is critical
to understand the anatomy and morphology of the region in order
to improve the efficacy of treatments and interventions.®®

Because the maxilla anterior region is prone to trauma and tooth
loss, implant procedures are widely used in this location. There
are limitations on critical anatomical features as well as the suf-
ficiency of the bone structure in implant applications.” Due to
the NPC, which is positioned in the premaxilla, proper surgical
planning is required. The osteointegration of poorly positioned
implants in contact with fibrous tissues in the nasopalatine canal
may cause complications.® With surgeries performed on the
maxilla anterior area, it has a significant impact on the patient’s
speech function and facial appearance. Understanding the ana-
tomical structures and morphologies in this region, which has a
significant impact on the patient’s life comfort and psychology,
leads to the effectiveness of the procedures used.®

The most important goal of preoperative planning is to identify
anatomical structures and their variations with 2- and 3-dimen-
sional imaging techniques and to prevent possible interventional
complications.®® Panoramic and periapical films are frequently
used in the diagnosis and treatment follow-up of the premaxillary
region. Nevertheless, acquiring 2-dimensional data with these
imaging methods does not allow for adequate assessment.”®
Cone-beam computed tomography (CBCT), which is frequently
preferred in the 3-dimensional evaluation of maxillofacial struc-
tures in recent years, comes to the fore with its low radiation dose
and distortion. Three-dimensional (3D) imaging technique allows
preoperative evaluation of bone and anatomical structures as
well as surgical planning."'? Preoperative examination with CBCT
devices with reduced radiation doses, in addition to the normally
used panoramic radiographs, is advised in high-risk situations.
¥15 Understanding the anatomical formations and variations, as
well as identifying them using modern imaging tools prior to sur-
gical treatments, will aid in treatment planning and the preven-
tion of post-treatment complications.

The anatomical differences, size, and typical morphological struc-
ture of the NPC have been studied in the literature.'®®""® Studies
have shown that the nasopalatine canal is classified into different
types with 3D imaging.2*¢” While Mardinger et al” evaluated the
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nasopalatine canal on a sagittal section in 4 different groups, Etoz
et al® evaluated it using 6 different forms. Liang et al, on the other
hand, classified them in 2 groups: conical and cylindrical. The aim of
this study is to evaluate the nasopalatine canal and its morpholo-
gies inthe premaxillain 3D with cone-beam computed tomography.

MATERIAL AND METHODS

The study protocol of this retrospective study was approved
by Marmara University School of Medicine Non-Interventional
Clinical Research Ethics Committee (Date: 20.08.2020, Num-
ber 2020/96). This study was conducted in accordance with the
international ethical standard of the Helsinki Declaration (2013).
The study group included over 100 patients, 50 males and 50
females, who had CBCT (Planmeca Promax 3D Mid, Planmeca
Oy, Helsinki, Finland) images in the archive of Marmara University
Faculty of Dentistry Department of Oral and Maxillofacial Radiol-
ogy. Using the Planmeca Promax 3D Mid (Planmeca Oy, Helsinki,
Finland, 2012) device, CBCT recordings of all patients were pro-
duced. The manufacturer lists 90 kV, 10 mA, and 36 seconds as
the device’s operational parameters. The study comprised peo-
ple aged 18 and above who did not have tooth deficiency in the
maxillary anterior area and did not have a disease that affected
bone metabolism. Optimal images of patients who showed
cysts, lesions, implants, impacted teeth, grafts, and orthodontic
materials were not included in the study. Informed consent was
obtained from all participants in the study.

Image Evaluation
The images obtained were evaluated in the sagittal plane, and
canal shapes were classified into 6 different groups (Figure 1).

The Bornstein et al'® approach was used to determine the mor-
phometric parameters, Stensen foramina (SF), incisive foramen
(IF), and length of the NPC. The NPC dimensions (in mm) were
determined using the reformatted sagittal CBCT images using
Planmeca Romexis® (Planmeca Oy, Helsinki, Finland) dental
software. The length of the NPC was specified as the distance
between the mid-points of IF and SF (Figures 2 and 3). The overall
intraclass correlation coefficient was 0.82.

Statistical Analysis

Statistical Package for Social Science Statistics software, version
22.0 software (IBM Corp.; Armonk, NY, USA), was used to carry out
the statistical analysis. The Kolmogorov—-Smirnov and Shapiro-
Wilks tests were used to establish the parameters’ appropriate-
ness for the normal distribution, and it was determined that the
parameters were suitable for the normal distribution. In addition
to descriptive statistical methods (mean, SD, and frequency),
the 1-way analysis of variance test was used to compare the
parameters across groups in quantitative data comparison, and
the Tukey Honestly Significant Difference (HSD) test was used
to evaluate the group that caused the difference. To compare
the parameters between genders, the Student’s t-test was uti-
lized, and to compare qualitative data, the exact chi-square test
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Figure 1. Nasopalatine canal classification (a) hour-glass shape, (b) cylindrical, (c) cone-shaped, (d) banana-shaped, (e) tree-branch. (f) funnel.

and Halton-Fisher-Freeman were applied. The significance was
determined at the P < .05 level.

RESULTS

The study was conducted with a total of 100 cases, 50 females
and 50 males, aged between 18 and 65 years. The mean age was
38.03 +12.99 years (Table 1). In our study, the nasopalatine canals
were 32% cylindrical, 22% hourglass, 18% funnel, 17% banana, 6%
cone, and 5% tree branch in shape (Table 2).

There was not a statistically significant difference between males
and females in terms of nasopalatine canal shapes (P > .05)
(Table 3). Moreover, there was no statistically significant differ-
ence between male and female cases in terms of mean superior
and inferior diameters (P> .05). Yet, male mean canal length was
statistically significantly greater than that of females (P = .000; P
<.05) (Table 4).

There was a statistically significant difference between the supe-
rior diameter averages according to the shape of the nasopalatine
canal (P = 0.000; P < .05). The superior diameter average of the
cone shape was significantly lower than the cylinder, hourglass,

Figure 2. Anatomical structural measurements in sagittal sections on a
cone-beam computed tomography image: Stensen’s foramina diameter
(A), nasopalatine canal length (B), and incisive foramen diameter (C).

tree branch, and banana shapes (P < .05). Moreover, the mean
superior diameter of the banana shape was significantly lower
than the hourglass shape (P < .05). There was no significant dif-
ference between the other shapes (P> .05).

There was a statistically significant difference between the mean
diameter and the inferior diameter according to the shape of the
nasopalatine canal (P =.000; P < .05). The mean diameter of the
cylinder shape was significantly lower than the funnel and hour-
glass shapes (P < .05). The mean inferior diameter of the banana
shape was significantly lower than the funnel shape (P < .05). Yet,
there was no significant difference between the other shapes (P
> .05). In addition, there was no statistically significant difference
between the mean lengths according to the shape of the naso-
palatine canal (P> .05) (Table 5); (Figure 4).

There was a statistically significant difference between the mean
superior diameter in females according to the shape of the naso-
palatine canal (P = .000; P < .05). The superior diameter average
of the cone shape was significantly lower than the cylinder, hour-
glass, and banana shapes (P < .05). The superior diameter mean
of the funnel shape was significantly lower than the hourglass
shape (P < .05). There was no significant difference between other
shapes (P> .05). The mean value of the inferior diameter differed
statistically according to the morphology of the nasopalatine
canal (P=.002; P < .05). The inferior diameter average of the fun-
nel shape was significantly higher than the cylinder and banana
shapes (P < .05). There was no significant difference between
other shapes (P > .05). Moreover, there was no statistically sig-
nificant difference between the mean lengths according to the
shape of the nasopalatine canal (P> .05) (Table 6).

There is a statistically significant difference between the mean
superior diameter of men according to the shape of the nasopal-
atine canal (P =.000; P < .05). As a result of the Tukey Honestly
Significant Difference (HSD) test performed to determine which
groups the significance originates from, the superior diameter
average of the cone shape was significantly lower than the cyl-
inder, hourglass, tree branch, and banana shapes (P < .05). The
superior diameter mean of the funnel shape was significantly
lower than the hourglass shape (P < .05). There was no significant
difference between the other shapes (P> .05).

There is a statistically significant difference between the mean
diameter and the inferior diameter according to the shape of
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Figure 3. The images were analyzed in the sagittal plane, and the inferior and superior diameters, as well as the canal length, were measured.

the nasopalatine canal (P = .031; P < .05). The mean of the infe-
rior diameter of the cylinder shape was significantly lower than
the funnel shape (P < .05). There was no significant difference
between the other shapes (P > .05). According to the nasopala-
tine canal’s form, there is no statistically significant variation in
the mean lengths (P> .05) (Table 7).

DISCUSSION

Patients have commonly favored implant applications in the
restorative treatment of anterior tooth loss in recent years due
to their cosmetic and functional benefits.®®?° Because of biome-
chanical, cosmetic, and phonetic demands, implant treatments
in the front maxillary area often require a precise fit despite
anatomical limits. Inadequate bone thickness and the presence
of NPC generate challenges in placing the implants. Osseoin-
tegration is prevented when the implants come into contact
with nerve tissue. Moreover, sensory dysfunction may arise as a
result of the interaction between the neural structures and the
implant.®'® As a result, prior to surgical operations, it is critical to
study the anatomical nature of this area.

Cone-beam computed tomography is one of the best methods
for 3D imaging of NPC because it accurately shows the bone
structures and uses less radiation.??? Studies have shown that
CBCT imaging and reconstruction of oral and maxillofacial tis-
sues provide accurate and consistent linear measurements.??2

In their study, Guyader et al** compared computed tomography
and CBCT images, emphasizing the benefits of CBCT. Improved
CBCT resolution, the ability to do more specialized evaluations
in particular locations, and generating 6 times less radiation
are all significant advantages. An ideal location for comprehen-
sive maxillary rehabilitation with dental implants is the edentu-
lous anterior maxilla.?® The amount of accessible bone, together
with the topography and morphology of the NPC, all influence
the personalized therapy approach. These specific parameters
are efficiently assessed by CBCT. In the front maxilla, the buccal
alveolar bone resorbs after tooth extraction, local trauma, peri-
odontal and periradicular diseases, cysts, or malignancies.?® The
CBCT was used in earlier research to assess the NPC.2418262" The
authors identified many NPC anatomical variables: the diameter
of the IF;'®2"28 the length of the NPC,349182127 and the diameter of
the NPC.10%

Although there have been studies on variations in canal form,
there is no standardized classification system. In sagittal planes,
Fernandez-Alonso et al? and GonUl et al?® categorized the canal
form into 4 groups (hourglass, cylindrical, funnel, and banana),
although Liang et al® demonstrated it with only 2 groups: conical
and cylindrical. In their research, Etoz and Sisman?® and Hakbilen
and Magat® examined the canal form in 6 categories (hourglass,
cone, banana, funnel, cylinder, and tree branch). Gorlirgoz et al*®

Table 3. Evaluation of the Shape of the Nasopalatine Canal by Gender

Table 1. Age Assessment by Gender

Age

Mean + SD P
Female 37.82 + 11.75 .872
Male 38.24 + 14.23
Student’s t-test.
Table 2. Shape of the Nasopalatine Canal

n %

Cylindrical 32 32
Funnel 18 18
Hourglass 22 22
Tree branch 5 5
Banana 17 17
Cone 6 6
Total 100 100

Curr Res Dent Sci 2024 34(1): 59-65 | doi: 10.5152/CRDS.2024.23187

Female Male
n (%) n (%) P

Cylindrical 16 (32) 16 (32)
Funnel 12 (24) 6 (12)
Hourglass 11(22) 11(22) 525
Tree branch 1(2) 4(8)
Banana 7 (14) 10 (20)
Cone 3(6) 3(6)

Halton-Fisher- Freeman exact est.

Table 4. Evaluation of Diameters and Lengths by Gender

Female Male
Mean + SD Mean + SD P
Superior diameter 3.33 +£1.45 3.44+121 674
Inferior diameter 3.72 £ 0.89 3.87 £0.99 432
Length 9.41+2.19 11.6 + 2.46 .000*

Student’s t-test; *P <.05.
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Table 5. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal

Table 6. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal in Females

Shape of the Superior Diameter Inferior Diameter Length Superior Diameter Inferior Diameter Length
Nasopalatine Duct Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Cylindrical 3.60 + 1.07" 3.36 + 0.89° 10.43 + 2.64° Cylinder 3.52 + 1.12% 3.3 1+ 0.63* 9.39 £2.17°
Funnel 2.31+1.07* 4.58 + 0.74" 9.35 + 2.05" Funnel 2.43 +1.21° 4.50 +0.81" 8.52+ 1.82*
Hourglass 4.40 + 1.23" 4.05 + 0.98" 10.86 + 2.46* Hourglass 4.48 + 1.44° 3.87 +1.01% 9.64 + 2.14°
Tree branch 3.89 + 0.92 3.53 + 0.27°¢ 12.73 + 4.87* Banana 3.36 = 0.78% 3.24 +0.75% 10.75 + 1.92*
Banana 3.40 +0.81° 3.46 + 0.80%* 11.02 + 1.62° Cone 1.03 £ 0.21° 3.48 +0.22 7.94 +3.17°
Cone 1.26 + 0.38* 3.98 + 0.60"° 9.75 + 2.83" P .000* .002* .184

P .000* .000* .102 One-way ANOVA test.

One-way analysis of variance test.
Different letters (a, b, and ¢) in the columns indicate the difference between shape groups.*P <.05.

baldi. liai m "

Superior diameter Inferior diameter Height

20

15

1

o

o

B Cylindrical W Funnel W Hourshaped Treebranch 0 Banana B Cone

Figure 4. Evaluation of superior diameter, inferior diameter, and length
according to the shape of the nasopalatine canal.

categorized NPC in sagittal sections of CBCT images as hour-
glass, spindle, funnel, cylindrical, cone, banana, tree branch, kink,
and other. In our study, the images obtained were evaluated in
the sagittal plane, and canal shapes were classified into 6 differ-
ent groups (cylindrical, funnel, hourglass, tree branch, banana,
and cone).

In the study of Gorlirgoz et al®*®, the most frequent canal type was
found to be hourglass-shaped in 52 (16.3%) cases and funnel-
shaped in 93 (29.1%) cases. Because the NPC shape (31%) of 10
cases could not be classified, they were studied under the head-
ing “other” The shapes of the male and female canals did not dif-
fer statistically significantly (P > 0.05). Similar to our study, there
was no statistically significant difference in nasopalatine canal
shapes between female and male cases (P> .05).

The most frequent canal form, according to Mardinger et al’s”
study, was cylindrical (46.77% of females and 34.61% of males),
while banana-shaped canals were the least frequent (11.38% of
females and 10.47% of males). Moreover, in Etdz et al's® study,
the shapes of NPC in CBCT sagittal sections were grouped under
6 headings: hourglass, conical, funnel, banana, cylindrical, and
tree branch. There was no statistically significant difference in
the form of NPC between males and females (P = .234). While
the highest rate of 38.78% hourglass and 27.35% funnel-shaped
canals were seen in the population, it was determined that coni-
cal canals were observed at a rate of 9.18% and cylindrical canals
were observed at a rate of 8.25%.° Magat et al*? stated that the
most common shape type was cylindrical (29.4%), followed by
conical (27.3%), funnel (15.5%), hourglass (13.9%), banana (9.4%),
and tree branch (4.5%), in that order. These findings were con-
sistent with the findings of Thakur et al, Tézim et al* and with
our results since we have observed that the most common canal

The tree branch shape was excluded from the comparison as it was seen in only 1 case.
Different letters (a, b, and ¢) in the columns indicate the difference between shape groups.*P < .05.

Table 7. Evaluation of Superior Diameter, Inferior Diameter, and Length According to the
Shape of the Nasopalatine Canal in Males

Superior Diameter Inferior Diameter Length
Mean + SD Mean + SD Mean + SD

Cylinder 3.68 £ 1.05 * 342+ 1.11° 11.47 £ 2.72°
Funnel 2.07 £0.75 " 4.74 £ 0.62" 11.00 + 1.42°
Hourglass 4.33 + 1.04a 4.23 + 0.96% 12.07 + 2.22°
Tree branch 3.61+0.78 3.56 + 0.30% 12.72 + 5.62°
Banana 3.42 +0.88 3.61 + 0.83% 11.20 + 1.45°%
Cone 1.48 +0.41° 4.48 +£0.31% 11.56 + 0.35%
I3 .000* .031* 877

One-way ANOVA test.
Dillerent letiers (a, b, and ¢) in the columns indicale the dillerence between shape groups.*P < .05.

shape was cylindrical (32.0%) and the least common canal shape
was tree branch (5.0%) in total.

In our study, the dimensional measurements of NPC were con-
ducted in accordance with Bornstein et al's method.’® The mean
NPC length was 9.41 + 219 mm in female cases and 11.6 + 2.46
mm in male cases, also informing us that males’ mean canal
length was statistically significantly greater than females (P =
.000; P < .05). The average length of NPC has been reported in
the literature to be between 81 mm and 16.33 mm."*' Bornstein
et al,’® TozUim et al,?" and Sekerci et al®' found comparable mean
canal lengths of 10.99 mm, 10.86 mm, and 10.8 mm, respec-
tively; however, Mraiwa et al'® and Liang et al® found shorter canal
lengths. Guncu et al®? reported that the mean canal length was
11.96 mm in males and 10.39 mm in females, which shows simi-
larity with our study.

According to Gorlirgoz et al,*° the average SF width was 2.51 +
1.28 mm and the average IF diameter was 5.29 + 1.37 mm. The
width of IF was statistically significantly affected by the gender
of the tested groups, with male participants generally having
higher mean values (P < .001). Males had a larger SF diameter
than females (mean 2.60 mm vs. mean 2.45 mm), but there were
no significant differences (P > .05). Male patients had NPCs with
a larger diameter than female patients, according to Liang et al 2
while male patients had NPCs with a longer length, according to
Bornstein et al.'® Although there was no statistically significant
difference between males and females in mean superior and
inferior diameters (P > .05) in our study, the mean diameter of
the cylindrical shape was significantly lower than the funnel and
hourglass shapes (P < .05) in all cases. Our main limitation of the
study was the small sample size, consisting of only 100 cases.
Due to both the shape and dimensional differences of NPC, we
think that there is a need for studies with a large study group on
this subject.

Clinically noteworthy in terms of both function and esthetics are
the surgical procedures performed on the anterior maxilla. The
present research has shown that the NPC has a wide range of
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features; as a result, dentists should take these variances into
account while performing surgical treatments in the maxillary
anterior area to avoid complications.
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