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Introduction: The nose, centrally positioned and a prominent facial feature, plays a critical
role in facial aesthetics. Clinicians must understand its morphology and relationship with adjacent
structures for optimal aesthetic outcomes. This study aims to investigate nasal morphology in Ira-
nian adults and its correlation with sagittal dentoskeletal patterns and age.

Materials and Methods: Five linear and six angular parameters were measured on the
lateral cephalograms of 300 Iranian adults, acquired in 2022 from the records of a private radiol-
ogy center in Zanjan city. One-way ANOVA and Spearman's correlation coefficient were used to
analyze the data.

Results: The mean values of nasal depth, Holdaway's nose prominence, nasofacial angle, na-
somental angle, nasolabial angle and LNLA were not equal in different sagittal dentoskeletal pat-
terns. The mean nasal depth in Class IIT individuals was significantly higher than in Class II div. 1
individuals. The mean of Holdaway’s nose prominence in Class II div. 2 subjects was significantly
higher than in Class II div. 1 subjects. The mean nasofacial angle in Class II subjects was signifi-
cantly higher than in Class I subjects and in Class I subjects was significantly higher than in Class
IIT subjects. The mean nasomental angle in Class III subjects was significantly higher than in Class
I subjects and in Class I subjects it was significantly higher than in Class II subjects. Furthermore,
the mean nasolabial angle and LNLA were significantly higher in Class II Div. 2 subjects than in
Class III subjects. Among measured parameters, only Nasal depth showed a weak positive correla-
tion with age with a correlation coefficient of 0.145.

Conclusion: Nose morphology in the Iranian population has a significant relationship with the
sagittal dentoskeletal pattern. The measured parameters, except for nasal depth, were not correlated
with the age of the subjects.
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Introduction

acial appearance is very important for life satis-

faction and social interaction [1]. Currently, it

has become very popular to use various medical
interventions to create facial balance and correct pro-
portions [2,3]. For example, according to the American
Society of Plastic Surgeons, there were 346,384 facial
cosmetic surgeries performed in the United States in
2022 [4]. In the past, it was believed that facial beau-
ty could only be provided by the establishment of the
golden ratio in the face, and a Caucasian face was con-
sidered the ideal face [5-7]. But today these concepts
are being questioned. This is because as research on
different societies expands, natural anthropometric
differences between different ethnicities and races be-
come increasingly apparent [8]. In addition, there is
increasing emphasis on taking people’s preferences and
expectations into account when planning effective cos-
metic treatments. These preferences and expectations
are also heavily influenced by people’s cultural, ethnic,
and racial backgrounds [9].

The nose is located in the center of the face and
forms the most prominent part of the face profile.
Therefore, the harmony between the nose and oth-
er parts of the face is very important for creating a
well-proportioned and beautiful face [10,11]. Studies
have shown that nasal morphology may be related to
dentoskeletal classification [12-14]. It is essential for
clinicians to know the morphological characteristics
of the nose and its relationship with adjacent struc-
tures to obtain better cosmetic treatment results. To
date, few studies have been conducted on the relation-
ship between nose profile and craniofacial structures,
especially in Iranians, and the main focus of studies
has been on dentofacial patterns [15-18]. The purpose
of this study was to investigate the morphology of the
nose in a sample of Iranian adults and its relationship
with sagittal dentoskeletal pattern and age. The results
of this study could help customize treatment plans for
orthodontics, orthognathic surgery, and facial cosmet-
ic surgery according to people’s ethnic, racial, and cul-
tural characteristics.

Material and Methods

The protocol of this cross-sectional study was ap-
proved by the Ethics Committee of Zanjan Universi-
ty of Medical Sciences. The study sample consisted of
lateral cephalometric radiographs of 300 Iranians (201
women and 99 men), acquired in 2022 from the re-
cords of a private radiology center in Zanjan city based
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on the following criteria:
- Recorded in natural head position.

- Good resolution of cephalometric landmarks and na-
sal structure.

- Age range 18-30 years.

- No craniofacial deformities.

- No history of orthodontic treatment.

- No history of facial surgery or trauma.

- No history of tooth extraction except wisdom teeth.

AudaxCeph software version 6 (Ljubljana, Slovenia)
was used for tracing and cephalometric analysis. Na-
sal and cephalometric landmarks used are shown in
Figure 1 and described in Table 1. Before analyzing the
cephalograms, the accuracy of the positions assigned
to these landmarks by the software was verified by a
researcher in all samples.

Figure 1. Nasal and cephalometric landmarks used.

The samples were divided into four groups based on
the ANB angle and the angle between the SN line and
the long axis of the upper incisors (U1) [19]:

o Class I: ANB=3+1°.

o Class II division 1: ANB>4°, U1-SN>102°.
o Class II division 2: ANB>4°, U1-SN<102°.
o Class III: ANB<2°.

A custom analysis is defined in the software. For this
analysis, five linear variables were measured with an
accuracy of 0.1 mm and six angular variables were
measured with an accuracy of 0.1 degree. (Table 2).

Statistical Analysis
The normality of the distribution of the measured

variables was checked through the Kolmogorov-Smirn-
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ov test. To compare linear and angular variables in dif-
ferent sagittal dentoskeletal patterns, one-way ANO-
VA was used. If one-way analysis of variance was
significant, Tukey’s post hoc test was used for pairwise
comparisons of the patterns. Correlation of age with
linear and angular variables was investigated through
Spearman’s correlation coefficient. The analyzes were
performed with SPSS software version 26 and the sig-
nificance level was considered equal to 0.05.

Results

The average age of the examined samples in the
different sagittal dentoskeletal patterns is presented in
Table 3. Table 4 presents the descriptive information
of the parameters measured in the different patterns.
Based on one-way ANOVA test, the mean values of
nasal depth, Holdaway’s nose prominence, nasofacial
angle, nasomental angle, nasolabial angle and LNLA
were not equal in different sagittal dentoskeletal pat-
terns (Table 4). Pairwise comparisons of these parame-

Table 1. Nasal and cephalometric landmarks used.

ters in different patterns were performed using Tukey’s
post hoc test (Table 5). On this basis, the average na-
sal depth in Class III subjects was significantly greater
than that of Class II div. 1 subjects. Mean Holdaway’s
nose prominence in Class II div. 2 subjects was sig-
nificantly higher than in Class II div. 1 subjects. The
mean nasofacial angle in Class II subjects was signifi-
cantly higher than in Class I subjects and in Class I
subjects was significantly higher than in Class III sub-
jects. The mean nasomental angle in Class III subjects
was significantly higher than in Class I subjects and in
Class I subjects was significantly higher than in Class II
subjects. Furthermore, the mean nasolabial angle and
LNLA in Class II div. 2 subjects were significantly high-
er than in Class III subjects. The correlation between
the measured parameters and the age of the subjects
was examined using the Spearman correlation coeffi-
cient (Table 6). On this basis, only nasal depth showed
a weak positive correlation with age with a correlation
coefficient of 0.145.

landmark Tag Description
Sella Turcica S The midpoint of sella turcica or hypophyseal fossa
Nasion N The most anterior point of the frontonasal suture in the middle
Porion Po The most superior point of the external auditory meatus
Orbitale Or The deepest point on the infraorbital margin
Point A A The deepest point on the curved bony outline between the anterior
nasal spine and prosthion
Point B B The deepest midline point on the mandible between infradentale and
pogonion
Glabella Gr The most prominent or anterior point in the midsagittal plane of the
forehead at the level of the superior orbital ridges
Soft Nasion N The concave or retruded point in the tissue overlying the area of the
frontonasal suture
Supratip St The depression above the tip of the nose on the lower third of the
nasal dorsum
Pronasale Pn’ The most prominent or anterior point of the nose
Columella Col’ The most convex point on the columellar-lobular junction
Subnasale Sn’ The point at which the nasal septum between the nostrils merges with
the upper cutaneous lip in the midsagittal plane
Labrale Superior Ls’ The most anterior point on the margin of the upper membranous lip
Soft Pogonion Pg’ The most prominent or anterior point on the soft tissue chin in the

midsagittal plane
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Table 2. Linear and angular parameters measured.

Linear parameters
Nasal length The distance between N’ and Pn’
Nasal depth The perpendicular distance between Pn’ and the line drawn through N’ to Sn’
Nasal height The distance between N’ and Sn’
Nasal hump The perpendicular distance between the most superior point of the upper part

of the nasal dorsum and the line drawn through N’ to St

Holdaway’s nose prominence The distance from a line perpendicular to the Frankfurt horizontal plane (Po-
Or) and running tangent to the upper lip (Ls’) to the tip of nose

Angular parameters
Nasofacial angle The angle between GI’-Pg’ line and N’-Pn’ line
Nasomental angle The angle constructed by the N*-St line and the Pn’-Pg’ line
Nasofrontal angle The angle between the lines GI-N’ and N’-St
Nasolabial angle The angle formed by the intersection of the Col’ tangent and the upper lip

(Ls’) tangent
Upper Nasolabial Angle (UNLA/Nasal upward tip angle)  the postero-inferior angle formed when Sn’-Col’ line is extended anteriorly to

intersect the Frankfurt horizontal plane

Lower Nasolabial Angle (LNLA/upper lip inclination) the antero-inferior angle formed by the Sn’-Ls’ line extended superiorly to

intersect the Frankfurt horizontal plane

Table 3. Number of samples and mean age by group.

N Mean age + SD
Class 1 94 22.96+3.82
Class II div. 1 71 23.15%3.67
Class II div. 2 82 22.77+3.62
Class IIT 53 23.08+3.54
Total 300 22.97+3.67

Table 4. Descriptive statistical results of measured parameters and one-way ANOVA significance.

Variable Total Class I Class II div. 1 Class II div. 2 Class IIT P
Nasal length Minimum 38.7 38.7 41.2 39.9 39.6 0.676
Maximum 66.1 66.1 59.5 56.9 56.6
Mean + SD 48.30+£4.00 47.89+4.33 48.38+3.63 48.46+3.85 48.65+4.16
Median 48.1 47.8 48.5 48.05 48.3
Quartiles 45.6-51.1 44.6-50.65 45.9-50.6 45.6-51.3 45.75-52.05
Nasal depth Minimum 12.6 13.6 13.3 12.6 13.3 0.034
Maximum 22.7 22.7 22.2 20.6 22.2
Mean + SD 16.71%1.76 16.76x1.71 16.20+1.69 16.89+1.77 17.03+1.85
Median 16.65 16.75 16.3 16.8 16.8
Quartiles 15.5-17.7 15.475-17.85 15.0-16.9 15.675-18.15 15.9-17.9
Nasal height Minimum 44.4 45.5 44.9 44.4 44.5 0.594
Maximum 68.1 68.1 62.5 61.2 61.0
Mean + SD 52.58+3.69 52.31+3.81 52.40+3.63 52.70+3.53 53.13+3.86
Median 52.3 51.8 52.2 52.7 53.1
Quartiles 50.1-55.0 49.25-54.8 50.0-54.6 50.275-55.1 50.4-55.9
Nasal hump Minimum -1.7 -1.7 -1.3 -1.0 -0.6 0.193
Maximum 32 82 24 2.3 2.7
Mean + SD 0.57+0.77 0.60+0.81 0.49+0.74 0.50+0.71 0.76+0.79
Median 0.5 0.6 0.3 0.5 0.7
Quartiles 0.0-1.1 0.1-1.025 0.0-1.1 0.0-1.0 0.05-1.4
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Variable Total Class 1 Class II div. 1 Class II div. 2 Class I1I P
Holdaway’s Minimum 5.5 7.5 5.5 7.8 6.1 0.009
nose promi- Maximum 24.6 24.2 24.3 24.6 21.1

nence Mean+SD 14.20+3.07 14.3342.92 13.31+£3.36 14.96+3.03 13.97+2.75
Median 14.1 14.2 13.0 15.0 13.9
Quartiles 12.1-16.2 12.4-16.15 11.1-14.5 13.175-16.8 12.35-15.35
Nasofacial Minimum 24.6 26.8 28.6 28.2 24.6 <0.001
angle Maximum 46.1 41.7 41.9 46.1 39.5
Mean+SD 35.00+3.76 34.54+3.45 36.10+3.02 36.53+3.61 32.00+3.56
Median 35.05 34.45 36.6 36.05 32.1
Quartiles 32.325-37.6 31.8-36.9 33.8-38.4 34.15-38.85 28.95-34.4
Nasomental Minimum 110.2 114.4 113.1 110.2 121.5 <0.001
angle Maximum 142.6 138.8 134.4 135.3 142.6
Mean+SD 124.99+5.65 125.91+4.53 122.86 + 4.57 122.11+5.18 130.65+4.83
Median 124.75 125.75 122.6 122.55 130.8
Quartiles 121.3-128.75 122.75-129.45 119.8-125.7 118.825- 127.3-133.85
125.825
Nasofrontal Minimum 115.5 118.7 117.0 124.1 115.5 0.816
angle Maximum 161.7 151.6 147.6 153.5 161.7
Mean+SD 136.80+7.49 136.81+7.89 136.26+6.79 137.40+7.19 136.57+8.20
Median 137.3 138.15 136.2 138.3 135.8
Quartiles 131.7-142.275 132.325-142.7 132.1-141.3 130.575-142.65 130.55-142.25
Nasolabial Minimum 68.3 77.3 84.9 77.9 68.3 0.017
angle Maximum 126.5 123.6 126.5 125.1 124.7
Mean+SD 101.49+9.87 101.96+£10.05 101.91+8.12 103.05+£9.52 97.71+11.42
Median 101.6 102.9 101.0 103.9 96.7
Quartiles 95.075-108.175 95.85-109.55 96.8-106.5 97.875-109.5 91.2-106.1
UNLA Minimum -3.8 2.0 3.9 -3.8 -0.8 0.217
Maximum 324 324 324 29.0 29.4
Mean + SD 15.30+6.71 15.45+6.81 16.53%5.72 14.85+6.39 14.10+£8.01
Median 15.55 14.95 16.4 15.4 15.6
Quartiles 10.65-19.6 10.45-19.625 12.4-20.3 10.15-18.9 6.95-20.0
LNLA Minimum 63.7 63.7 68.5 74.4 66.0 0.006
Maximum 111.2 106.6 105.1 111.2 103.9
Mean + SD 86.19+7.75 86.50+7.88 85.39+7.51 88.19+7.12 83.59+8.07
Median 86.75 87.15 86.0 88.2 84.8
Quartiles 81.025-91.075 81.3-92.4 79.8-89.2 82.625-93.375 78.9-88.3

Table 5. Significance between groups (Tukey test after one-way ANOVA).

Variable Class I and Class  Class I and Class  Class I and Class Class II div. 1 Class 1I div. 1 Class II div. 2
II div. 1 II div. 2 I and Class 11 and Class II1 and Class III
div. 2
Nasal depth 0.180 0.958 0.801 0.073 0.046* 0.969
Holdaway’s nose 0.144 0.511 0.903 0.005* 0.625 0.251
prominence
Nasofacial angle 0.021% 0.001 <0.001% 0.861 <0.001*% <0.001%
Nasomental <0.001* <0.001* <0.001* 0.770 <0.001* <0.001*
angle
Nasolabial angle 1.000 0.881 0.057 0.889 0.085 0.011*
LNLA 0.790 0.456 0.121 0.107 0.568 0.004*

*Difference is significant.
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Table 6. Correlation significance of measured parameters and age (Spearman correlation coeflicient).

Variable Nasal Nasal Nasal Nasal Hold- Nasofa- Naso-  Nasofron- Nasolabi- ~ UNLA LNLA
length depth height hump away’s  cial angle  mental tal angle  al angle
nose angle

promi-

nence
P 0.156 0.012* 0.068 0.327 0.994 0.628 0.380 0.942 0.639 0.198 0.258

*Correlation is significant.
Discussion than in class II subjects. These findings are completely

In recent years, many opinions have been expressed
in various resources about what constitutes an attrac-
tive face [20]. The nose forms the main part of the
midface and, in harmony with the lips and chin, de-
termines the appearance of a person’s face. To achieve
desired treatment goals, physicians must have a com-
prehensive knowledge of the relationship between fa-
cial structures and expected changes during and after
growth [21,22]. By examining the relationship between
nasal morphology and sagittal dentoskeletal classifica-
tion, it was found that the mean value of nasomen-
tal angle in Class III subjects was significantly greater
than that in Class I subjects, and also greater in Class
I subjects compared with Class II subjects. Jankowska
et al. [23] showed that this angle is larger in Class III
subjects than in Class I and Class II subjects.

In our study, similar to the studies of Prasad et al.
[11] and Thakur et al. [24], no significant relationship
was found between nasal hump and sagittal dentoskel-
etal pattern. This finding contrasts with a number of
previous studies showing that Class I subjects have flat
noses, Class II subjects have convex noses, and Class IIT
subjects have concave noses [12,25-27]. In the present
study, no significant relationship was found between
nasal length and sagittal dentoskeletal classification.
This finding is in contrast to the studies of Bhardwaj et
al. [28] and Chaconas et al. [12].

They concluded that the length of the nose is in-
creased in Class III subjects. In the study by Chaconas
et al. [12], the mean values of nasal upward tip angle
and nasal depth had no significant relationship with
the sagittal dentoskeletal classification. The same con-
clusion was reached for nasal upward tip angle in this
study, but the average nasal depth in Class II div. 1 sub-
jects was significantly lower than in Class III subjects.
In our study, no significant relationship was found be-
tween mean nasofrontal angle and sagittal dentoskeletal
classification. Furthermore, the mean nasofacial angle
was significantly lower in class III subjects than in class
I subjects, and significantly lower in class I subjects

DOI: 10.18502/jcrv11i4.18711

consistent with the results of the study by PeroviC et
al. [13]. In our study, the mean value of the nasolabial
angle in Class II div. 2 subjects was significantly high-
er than in Class III subjects. However, in some other
studies, no significant relationship was found between
the mean value of this angle and the sagittal dento-
skeletal classification [13,23]. The mentioned differenc-
es may be due to differences in ethnicity, sample size,
and average age of the study population. Among the
linear and angular parameters considered in this study,
only nasal depth had a significant positive correlation
with age. While studies have shown that the majority
of nasal development is completed by the age of 16 in
females and by age 18 in males [10], our results indi-
cate that nasal growth persists beyond the age of 18.
This is consistent with the studies by Meng et al. [29]
and Chaconas et al. [12], which concluded that nose
growth continues after age 18, although to a lesser ex-
tent in women than in men.

Studying the nasal profile requires clear visualiza-
tion of the soft tissue profile as well as the underlying
hard tissues in standard positions, best demonstrated
by cephalometric imaging. Nontherapeutic exposure
to ionizing radiation is unacceptable and unethical,
especially when information can be obtained from
previously recorded and archived cephalometric radio-
graphs [30]. Therefore, the design of the present study
allowed us to obtain a large number of samples using
cephalograms of orthodontic patients available in the
archives without exposing individuals to nontherapeu-
tic X-rays. Formerly, manual tracing was considered
the method of choice for accurate analysis of lateral
cephalograms; However, today the use of computer
software has become widespread. Studies have shown
that both digital and manual methods are reliable and
that statistical differences between digital and manual
tracing techniques are not clinically significant [31].
Therefore, AudaxCeph version 6.1.4.3951 was used in
this study.

J Craniomaxillofac Res 2024; 11(4): 232-239
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Conclusion

In the examination of nose profile and its relation-
ship with sagittal dentoskeletal pattern and age in Ira-
nian adults, the following results were obtained:

o The mean values of nasal depth, Holdaway's nose
prominence, nasofacial angle, nasomental angle, naso-
labial angle and LNLA were not equal in different sag-
ittal dentoskeletal patterns. By pairwise comparisons of
these parameters in different patterns, the mean nasal
depth in Class III individuals was significantly higher
than in Class II div. 1 individuals. The mean of Hold-
away’s nose prominence in Class II div. 2 subjects was
significantly higher than in Class II div. 1 subjects. The
mean nasofacial angle in Class II subjects was signifi-
cantly higher than in Class I subjects and in Class I
subjects was significantly higher than in Class III sub-
jects. The mean nasomental angle in Class III subjects
was significantly higher than in Class I subjects and in
Class I subjects it was significantly higher than in Class
IT subjects. Furthermore, the mean nasolabial angle
and LNLA were significantly higher in Class II div. 2
subjects than in Class III subjects.

o In examining the correlation of measured linear and
angular parameters with the age of subjects, only Nasal
depth showed a weak positive correlation with age with
a correlation coeflicient of 0.145.
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