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Purpose: This study was designed to establish normal values for the nasal form and its rela-
tionship to the other cranial structures among male and female skeletal class I Saudi adults.
The results of males and females were compared to each other and to the results of a previous
study using the same analysis method.

Patients and methods: Sixty-two lateral cephalometric radiographs of Saudi subjects
(32 females and 30 males) were retrospectively retrieved from the orthodontic clinical data.
Their ages ranged from 20 to 24 years old. All of the cephalometric radiographs were traced
manually.

Results: There were statistically significant differences between the Saudi males and females
in the nasal length, nasolabial angle, horizontal distance from the nose tip to the incisal edge
of the most prominent upper central incisor, and chin. The Saudi males had longer dorsa and
increased vertical distances from the pronasale to the chin when compared to the females.
The Saudi females had longer vertical distances from the pronasale to the upper lip and larger
nasolabial angles when compared to the males. The Saudi males and females had longer noses,
longer dorsa, more curved noses (larger supratip break angles), and increased horizontal distances
between the nose tip and the chin when compared to a New Zealand sample. The New Zealand
sample had increased nasolabial angles, increased nasal tip projection angles, noses significantly
projected from the upper lip, the most prominent central incisors, and more prominent maxillae
when compared to the Saudi sample.

Conclusion: There were significant differences between the Saudi males and females, as well
as between the Saudi sample and the New Zealand sample. These results suggest that both
gender and ethnicity must be taken into account when establishing normal values for the nasal
form and its relationship to the other cranial structures.

Keywords: lateral cephalometry, nasal analysis, orthodontics, rhinoplasty

Introduction
A harmonious balance between the different parts of the face is important when con-
sidering facial beauty, and the nose plays an important role in this balance due to its
location in the middle of the face.! In 1993, Czarnecki et al reported that the form of
the nose and its relationship to the other parts of the face influence the perceptions of
and attitudes toward the facial appearance.? Consequently, patient assessment before an
orthodontic treatment, orthognathic surgery, or rhinoplasty should involve a nasal form
evaluation and an evaluation of its position with regard to the other facial structures.?
Several treatment types have direct or indirect effects on the nasal form, and thus,
they can affect the facial appearance. Rhinoplasties and maxillary surgeries affect the
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nasal form directly,*'® while certain orthodontic treatments
have indirect effects. For example, the retraction of protruding
teeth will retrude the lips and increase the nasal prominence.!!

Different methods have been used to evaluate the nose,
including direct clinical measurements (morphometry),'?
photogrammetry,'>!* radiography (cephalometry),>!'¢ and
three-dimensional stereophotogrammetric imaging.'”'®
Cephalometry has an advantage over morphometry and pho-
togrammetry in that it provides imaging of the hard and soft
tissue structures of the face.> When compared to cone beam
computed tomography, cephalometry is more cost effective,
and it is used routinely in orthodontic patients.'

Previous studies have used different measurements and
landmarks on lateral cephalometric radiographs in order to
describe the form of the nose. In 1975, Wisth related the
tip of the nose to both the hard and soft tissues by using
conventional angular and linear measurements.”® Genecov et
al measured the horizontal distances between the pronasale
and a number of facial structures.?' In their study, Begg and
Harkness used a quantitative method to evaluate the nasal
form and its relationship to the other facial structures among
Caucasian dental students.’ Moreover, Stark and Epker used a
comprehensive method with different angular and horizontal
measurements among American males and females.'

The aim of the present study was to establish normal val-
ues for the nasal form and its relationship to the other cranial
structures among male and female skeletal class [ adults using
lateral cephalometric radiography. Then, comparison of the
males and females results and the results of a previous study
using the same method of analysis was done.

Materials and methods

This study was conducted in the Pediatric Dentistry and
Orthodontics Department of the College of Dentistry at King
Saud University in Riyadh, Saudi Arabia. Sixty-two lateral
cephalometric radiographs of Saudi subjects (32 females
and 30 males) were retrospectively retrieved from the orth-
odontic clinical data. The study protocol was approved by the
Institutional Review Board (18/0597/IRB), King Saud Uni-
versity, College of Medicine, Riyadh, Saudi Arabia, and the
College of Dentistry Research Centre (CDRC) at King Saud
University (FR 0454). The present study was conducted in
accordance with the declaration of Helsinki regarding human
experimentation adopted in 1964 and revised in 2013. Patient
consent was waived by the IRB as the data were previously
recorded as routine practice and patients’ data were handled
with strict privacy and security throughout the study duration
and publication.

Their ages ranged from 20 to 24 years old, and they were
selected according to the following criteria: pleasant facial
profile, class I molar and canine relationship, normal over-
jet and overbite, no crowding, competent lips, no previous
orthodontic treatment, no previous rhinoplasty, no previous
orthognathic treatment, no significant medical history, no
trauma history, and no craniofacial deformities. All of the
lateral cephalometric radiographs were taken while the teeth
were in the intercuspal position with the lips at rest and the
head in a natural position, as indicated by both the ear rods
and the head supporting device.

All of the cephalometric radiographs were traced manu-
ally by the author (AA) on acetate paper using a 0.05 mm
lead pencil. The tracing was performed in a dark room using
a radiograph light source. Descriptions of the cephalometric
reference points and planes follow.>?*2¢ The angular and linear
measurements, which were used in a previous study by Begg
and Harkeness,? are shown in Table 1 and Figures 1 and 2.

Reference points and planes

e Cm: columella point, the most anterior point on the
columella of the nose.**

e DNP: dorsal nose plane, constructed by laying a straight
edge on the upper aspect of the nose.!!

e HP: horizontal reference plane, constructed by drawing
a line through the soft tissue nasion parallel to the line
through the nasion 7 degrees up from the sella-nasion
line 32

e IS: incision superius, the incisal edge of the most promi-
nent maxillary central incisor.®

e Ls: labrale superius, the most anterior point on the upper
lip.*

¢ N:nasion, the most anterior point of the nasofrontal suture
in the midsagittal plane.”

e PRN: pronasale, the most anterior point on the nose.?

o S: sella, the center of the pituitary fossa.?

e STG: soft tissue glabella, the most prominent point in the
midsagittal plane of the forehead.?*

e STN: soft tissue nasion, the point of greatest concavity in
the soft tissue profile between the glabella and pronasale.?

e STPg: soft tissue pogonion, the most anterior point on
the soft tissue of the chin.?*

¢ Sn: subnasale, the point at which the nasal septum merges
with the upper cutaneous lip in the midsagittal plane.?*

e STP: supratip plane, the tangent to the supratip of the
nose.”

e VP: vertical plane, the perpendicular to the horizontal
plane through the soft tissue nasion.’
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Table | Angular and linear measurements

Nasal measurements

STN-Sn Nasal height*

STN-PRN Nasal length®?

PRN-VP Nasal depth?

Nasal shape

STG-STN-DNP Nasofrontal angle, the angle formed by the line from glabella through soft tissue nasion and the dorsal nose plane?
STP-DNP Supratip break angle, measured from the dorsal nose plane to the supratip plane?®

Cm-Sn-Ls Nasolabial angle?*

Position relative to other craniofacial structures (angles)

HP-DNP Nasal projection angle, the internal angle between the horizontal plane and the dorsal nose plane?
STG-STPg-DNP Nasofacial angle, the internal angle between the STG-STPg line and the dorsal nose plane?
DNP-PRN-SPg Nasomental angle, the internal angle formed by the dorsal nose plane and the line from pronasale to soft tissue

pogonion?®

Linear measurements

PRN-Ls horizontal

Horizontal distance between PRN and Ls parallel to HP?

PRN-Is horizontal

Horizontal distance between PRN and Is parallel to HP?

PRN-STPg horizontal

Horizontal distance between PRN and STPg parallel to HP®

PRN-Ls vertical

Vertical distance between PRN and Ls measured parallel to VP?

PRN-Is vertical

Vertical distance between PRN and STPg measured parallel to VP?

PRN-STPg vertical

Vertical distance between PRN and STPg measured parallel to VP?

Relative prominence of

maxilla and mandible

Sn-VP

Maxillary prominence, the distance between Sn and the vertical reference plane, measured parallel to HP?

STPg-VP

Mandibular prominence, the distance between STPg and the vertical reference plane, measured parallel to HP?

Notes: STN: soft tissue nasion, the point of greatest concavity in the soft tissue profile between the glabella and pronasale. Sn: subnasale, the point at which the nasal septum
merges with the upper cutaneous lip in the midsagittal plane. PRN: pronasale, the most anterior point on the nose. VP: vertical plane, the perpendicular to the horizontal plane
through the soft tissue nasion. STG: soft tissue glabella, the most prominent point in the midsagittal plane of the forehead. DNP: dorsal nose plane, constructed by laying a
straight edge on the upper aspect of the nose. STP: supratip plane, the tangent to the supratip of the nose. Cm: columella point, the most anterior point on the columella of
the nose. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal reference plane, constructed by drawing a line through the soft tissue nasion parallel
to the line through the nasion 7 degrees up from the sella-nasion line. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. Is: incision superius,

the incisal edge of the most prominent maxillary central incisor.

Data analysis

For intraexaminer reliability, 20 radiographs were randomly
selected and traced twice. Each time, the mean and SD of
the measurement were calculated. Then, the Dahlberg error
was calculated for each cephalometric measurement using
the following formula:

\ [Z(first measurement, — second measurement)?/2N],
where i=observation and N=20.

This type of error is commonly used to assess measure-
ment errors in cephalometric studies.?*! A paired ¢-test was
used to investigate whether there was a significant difference
between the first and second measurements.

The mean and SD were also estimated for both the
males and females in the entire sample. To compare these
estimates between the males and females, an independent
samples #-test was used. Finally, the cephalometric mea-
surement means were compared to the results from a New
Zealand study conducted by Begg and Harkness® using
an independent samples #-test. All of the analyses were
conducted using SAS 9.2 (SAS Institute Inc., Cary, NC,
USA). A P-value of less than 0.05 was considered to be
statistically significant.

Results

Table 2 shows the method error using Dahlberg’s formula,
and the least accurate measurements were the nasolabial
angle, nasofrontal angle, and the three vertical linear nasal
measurements. The most accurate measurements were the
distance between the PRN and the STPg parallel to the HP,
the nasofacial angle, nasal height, and supratip break angle.
No significant differences were found between the first and
second measurements.

A comparison was made between the Saudi males and
females (Table 3), and there was a statistically significant
difference in the nasal length (STN-PRN); the males had
longer dorsa when compared to the females. In the nasola-
bial angle (Cm-Sn-Ls), the females had larger nasolabial
angles when compared to the males. With regard to the nasal
position in relation to the other craniofacial structures, there
were statistically significant differences between the males
and females in the horizontal distances relating the tip of
the nose to the incisal edge of the most prominent upper
central incisor (PRN-Is) and chin (PRN-STPg). Addition-
ally, there were statistically significant differences in the
vertical distances relating the tip of the nose to the upper lip
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Figure | Reference points and planes.

STP

Notes: STN: soft tissue nasion, the point of greatest concavity in the soft tissue profile between the glabella and pronasale. S: sella, the center of the pituitary fossa. N:
nasion, the most anterior point of the nasofrontal suture in the midsagittal plane. Sn: subnasale, the point at which the nasal septum merges with the upper cutaneous lip in
the midsagittal plane. PRN: pronasale, the most anterior point on the nose. VP: vertical plane, the perpendicular to the horizontal plane through the soft tissue nasion. STG:
soft tissue glabella, the most prominent point in the midsagittal plane of the forehead. DNP: dorsal nose plane, constructed by laying a straight edge on the upper aspect of
the nose. STP: supratip plane, the tangent to the supratip of the nose. Cm: columella point, the most anterior point on the columella of the nose. Ls: labrale superius, the most
anterior point on the upper lip. HP: horizontal reference plane, constructed by drawing a line through the soft tissue nasion parallel to the line through the nasion 7 degrees
up from the sella-nasion line. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. Is: incision superius, the incisal edge of the most prominent

maxillary central incisor. The red line is the STP and the black line is the DNP.

(PRN-Ls) and chin (PRN-STPg). The male noses projected
significantly further from the incisal edge of the maxillary
central incisor and the chin when compared to the females,
while the females had nose tips that were more projected
from the upper lip.

Tables 4 and 5 demonstrate the comparisons for the mean
measurements of the Saudi females and males in our study
to the mean measurements of females and males reported in
the New Zealand study,’ respectively. There were statistically
significant differences between the Saudi sample and the
New Zealand sample in several measurements. The Saudi
males and females had longer noses (STN-Sn), longer dorsa
(STN-PRN), more curved noses (reflected by larger supratip
break angles), and increased horizontal distances between
the tip of the nose and the chin. The New Zealand females
and males had increased nasolabial angles, increased nasal
tip projection angles, noses significantly projected from the
upper lip, the most prominent central incisors, and more

prominent maxillae when compared to the Saudi sample. In
addition to the previously described measurements, the only
measurement that was statistically different between the male
samples was the nasal depth; the New Zealand males had
deeper noses when compared to the Saudi males.

Discussion

Improving a patient’s soft tissue profile is important when
planning orthodontic treatment. Since the nose can be
affected during orthodontic treatment, the nasal norms must
be defined for each population. Starck and Epker conducted
a nasal profile analysis of Caucasian American men and
women, but their findings cannot be applied to other races.'*
Other previous studies have investigated the soft tissue
profiles and nasal profiles of different populations.>3'-* In
Saudi Arabia, one study was conducted to determine the
soft tissue norms, while two other studies measured the
norms using the Holdaway analysis. However, there have
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HP

Figure 2 Horizontal and vertical measurements.

Notes: Sn: subnasale, the point at which the nasal septum merges with the upper cutaneous lip in the midsagittal plane.VP: vertical plane, the perpendicular to the horizontal
plane through the soft tissue nasion. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal reference plane, constructed by drawing a line through the
soft tissue nasion parallel to the line through the nasion 7 degrees up from the sella-nasion line. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the
chin. Is: incision superius, the incisal edge of the most prominent maxillary central incisor. IPRN-Ls horizontal, 2PRN-Is horizontal, 3PRN-STPg horizontal, 4PRN-Ls vertical,
5PRN-Is vertical, 6PRN-STPg vertical, 7Sn-VP, 8STPg-VP.

Table 2 Comparing repeated cephalometric measurements and estimating measurement error in a random sample of 20 participants,
using Dahlberg’s formula

Cephalometric measurement First Second Dahlberg’s
measurement measurement error
Mean SD Mean SD
Nasal size measurements (mm)
Nasal height 61.40 3.38 61.47 341 0.12
Nasal length 55.30 4.69 55.30 4.77 0.15
Nasal depth 22.33 2.79 22.35 2.74 0.21
Nasal shape measurements (°)
Nasofrontal angle 135.40 5.72 135.75 5.90 0.43
Supratip break angle 13.10 222 13.08 222 0.13
Nasolabial angle 101.45 13.93 102.05 13.87 0.60
Nasal position relative to other craniofacial structures
Angles (°)
Nasal tip projection angle 122.00 4.58 122.18 4.49 0.21
Nasofacial angle 36.98 3.80 37.00 3.83 0.09
Nasomental angle 122.10 6.74 122.22 6.81 0.20
Horizontal linear nasal measurements (mm)
Distance between PRN and Ls parallel to HP 17.80 4.06 17.90 4.12 0.18
Distance between PRN and Is parallel to HP 33.90 5.15 34.03 5.14 0.14
Distance between PRN and STPg parallel to HP 30.80 5.62 30.83 5.58 0.07
Vertical linear nasal measurements (mm)
Distance between PRN and Ls parallel to VP 23.85 3.75 24.12 3.70 0.35
Distance between PRN and Is parallel to VP 33.00 2.88 3331 2.72 0.43
Distance between PRN and STPg parallel to VP 67.75 4.66 68.11 4.64 0.37
Prominence of maxilla and mandible (mm)
Maxilla 348 2.84 3.59 2.82 0.17
Mandible 8.05 6.09 8.12 6.05 0.22

Notes: PRN: pronasale, the most anterior point on the nose. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal reference plane, constructed by
drawing a line through the soft tissue nasion parallel to the line through the nasion 7 degrees up from the sella-nasion line. Is: incision superius, the incisal edge of the most
prominent maxillary central incisor. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. VP: vertical plane, the perpendicular to the horizontal
plane through the soft tissue nasion.
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Table 3 Comparing mean cephalometric measurements between males and females
Cephalometric measurement Males, N=30 Females, N=30 t-test
Mean SD Mean SD P-value
Nasal size measurements (mm)
Nasal height 62.60 5.56 60.38 451 0.090
Nasal length 58.60 4.34 53.00 3.25 0.000*
Nasal depth 24.50 4.84 22.98 4.64 0.214
Nasal shape measurements (°)
Nasofrontal angle 134.67 7.58 137.33 6.48 0.144
Supratip break angle 13.28 2.07 13.16 2.17 0814
Nasolabial angle 96.23 12.74 104.19 11.92 0.014°
Nasal position relative to other craniofacial structures
Angles (°)
Nasal tip projection angle 123.60 5.81 122.80 4.93 0.561
Nasofacial angle 37.53 4.34 36.34 3.29 0.232
Nasomental angle 121.78 5.04 123.44 6.14 0.250
Horizontal linear nasal measurements (mm)
Distance between PRN and Ls parallel to HP 17.63 4.04 16.44 3.95 0.244
Distance between PRN and Is parallel to HP 33.87 4.77 30.31 391 0.002*
Distance between PRN and STPg parallel to HP 31.88 5.34 28.47 4.93 0.011°
Vertical linear nasal measurements (mm)
Distance between PRN and Ls parallel to VP 23.40 341 25.38 343 0.027
Distance between PRN and Is parallel to VP 34.30 4.07 33.78 3.61 0.598
Distance between PRN and STPg parallel to VP 72.27 6.07 64.92 11.58 0.003*
Prominence of maxilla and mandible (mm)
Maxilla 5.67 5.07 491 3.8l 0.509
Mandible 6.68 7.23 6.44 6.37 0.888

Notes: *P-value for t-test comparing mean cephalometric measurement between males and females <0.01. ®P-value for t-test comparing mean cephalometric measurement
between males and females <0.05. PRN: pronasale, the most anterior point on the nose. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal
reference plane, constructed by drawing a line through the soft tissue nasion parallel to the line through the nasion 7 degrees up from the sella-nasion line. Is: incision superius,
the incisal edge of the most prominent maxillary central incisor. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. VP: vertical plane, the

perpendicular to the horizontal plane through the soft tissue nasion.

been no studies that concentrated on the nasal analysis in
detail.’**¢ For these reasons, this study was carried out
on a basis similar to that used by Begg and Harkness; it
combined the measurements used by others to evaluate the
form and position of the nose in studies of nasal growth,
before rhinoplasty, orthognathic surgery, and some forms
of orthodontic treatment.’

The reproducibility of the soft tissue measurements can be
affected by facial expressions, especially the mobile parts.?’
The nasolabial angle, nasofrontal angle, vertical distance
from the pronasale to the upper lip, most prominent central
incisor, and chin were the least accurate measurements, which
agreed with the findings of Begg and Harkness.?

In the current study, the nose was evaluated in terms of
the nasal size, shape, and position in relation to the other
craniofacial structures, as well as the relative prominences
of the maxilla and mandible. The Saudi females and males’
norms were measured, and these norms were compared to
the New Zealanders’ norms, which were found using the
same analysis.?

Overall, the Saudi males had longer dorsa (STN-PRN)
and increased vertical distances from the pronasale to the chin
(PRN-STPg) when compared to the females, which was in
agreement with the study by Begg and Harkness.> However,
the females had longer vertical distances from the pronasale
to the upper lip when compared to the males, which was
contradictory to the results of Begg and Harkenss,* and this
might be due to the difference in ethnicity. Moreover, it was
noted that the Saudi females had larger nasolabial angles
when compared to the males. When comparing the results
of the current study with those of other studies done in Saudi
Arabia, Hashim and AlBarakati measured the nasolabial
angles of 56 Saudi males and females, and they found that
the Saudi females had larger nasolabial angles, but their
findings were not statistically significant. In addition, they
measured the nasal depth, and their results were in agreement
with those of the current study: no significant difference was
found between the males and females with regard to the
nasal depth.>* Albarakati and Bindayel measured the nose
prominence using the Holdaway cephalometric analysis, and
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Table 4 Comparing mean cephalometric measurements among female populations in Saudi and New Zealand samples

Cephalometric measurement Saudi study, N=32 New Zealand t-test
study? P-value
N=25
Mean SD Mean SD
Nasal size measurements (mm)
Nasal height 60.38 451 53.66 3.80 0.000°
Nasal length 53.00 325 46.18 4.19 0.000°
Nasal depth 2298 4.64 2461 2.09 0.083
Nasal shape measurements (°)
Nasofrontal angle 137.33 6.48 135.13 5.06 0.156
Supratip break angle 13.16 2.17 9.07 3.84 0.000*
Nasolabial angle 104.19 11.92 112.15 9.08 0.006
Nasal position relative to other craniofacial structures
Angles (°)
Nasal tip projection angle 122.80 4.93 127.78 4.92 0.000*
Nasofacial angle 36.34 329 38.04 343 0.065
Nasomental angle 123.44 6.14 123.28 4.50 0.910
Horizontal linear nasal measurements (mm)
Distance between PRN and Ls parallel to HP (PRN-Ls) 16.44 3.95 16.62 3.44 0.855
Distance between PRN and Is parallel to HP (PRN-Is) 30.31 3.91 29.36 4.02 0.375
Distance between PRN and STPg parallel to HP 28.47 493 22.94 7.65 0.003*
Vertical linear nasal measurements (mm)
Distance between PRN and Ls parallel to VP (PRN-LsV) 25.38 343 27.80 2.55 0.004*
Distance between PRN and Is parallel to VP (PRN-IsVP) 33.78 3.6l 37.77 3.09 0.000*
Distance between PRN and STPg parallel to VP 64.92 11.58 64.56 4.13 0.871
Prominence of maxilla and mandible (mm)
Maxilla 491 3.8l 7.87 2.99 0.002*
Mandible 6.44 6.37 2.93 6.70 0.050

Notes: *P-value for t-test comparing mean cephalometric measurement between males and females <0.01. ®P-value for t-test comparing mean cephalometric measurement
between males and females <0.05. PRN: pronasale, the most anterior point on the nose. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal
reference plane, constructed by drawing a line through the soft tissue nasion parallel to the line through the nasion 7 degrees up from the sella-nasion line. Is: incision superius,
the incisal edge of the most prominent maxillary central incisor. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. VP: vertical plane, the

perpendicular to the horizontal plane through the soft tissue nasion.

they found that the males had more prominent noses when
compared to the females; however, their findings cannot be
compared to the findings of this study because they used
another method of analysis.*® Another study also used the
Holdaway analysis to measure the nasal prominence and
length among 100 Saudi patients. No significant differences
were found between the males and females in either the nasal
length or nasal prominence, which contradicts the current
results. This might be explained by the differences in the
landmarks and the analyses used. Moreover, in that study,
it was mentioned that the X-rays were traced by students,
without stating whether an interexaminer reliability test was
conducted.*

When comparing the results reported in the current study
with the New Zealand sample,’ the Saudi males and females
had longer noses (STN-Sn), longer dorsa (STN-PRN), larger
supratip break angles, and increased horizontal distances
between the tip of the nose and the chin. The New Zealand
females and males had increased nasolabial angles, increased

nasal tip projection angles, noses significantly projected from
the upper lip, the most prominent central incisors, and more
prominent maxillae when compared to the Saudi sample.
These findings are due to the difference in ethnicity, which
is to be expected.

The findings of the current study are in agreement
with those of El-Hadidy et al, who investigated the nasal
morphologies of 60 Egyptian males and females. They
reported that the males had significantly longer verti-
cal and horizontal measurements when compared to the
females (P<0.001). However, the females had more obtuse
nasofrontal angles (139°) and nasolabial angles (P<0.001)
than the males.

The value of the current study lies in the fact that it
provides nasal norms that can be used as a reference during
the diagnosis and treatment planning of patients undergoing
orthodontic treatment, orthognathic surgery, and rhinoplasty,
thus improving the posttreatment results. Future studies with
larger samples of both genders should be considered.
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Table 5 Comparing mean cephalometric measurements among male populations in Saudi and New Zealand samples

Cephalometric measurement Saudi study, N=30 New Zealand t-test
study?, N=25 P-value
Mean SD Mean SD
Nasal size measurements (mm)
Nasal height 62.60 5.56 58.10 4.18 0.001°
Nasal length 58.60 4.34 51.45 3.69 0.000*
Nasal depth 24.50 4.84 29.03 2.73 0.000°
Nasal shape measurements (°)
Nasofrontal angle 134.67 7.58 133.92 6.89 0.703
Supratip break angle 13.28 2.07 5.31 5.47 0.000*
Nasolabial angle 96.23 12.74 110.06 832 0.000°
Nasal position relative to other craniofacial structures
Angles (°)
Nasal tip projection angle 123.60 5.81 129.64 3.92 0.000*
Nasofacial angle 37.53 4.34 38.37 2.92 0.398
Nasomental angle 121.78 5.04 121.93 4.86 0911
Horizontal linear nasal measurements (mm)
Distance between PRN and Ls parallel to HP (PRN-Ls) 17.63 4.04 16.60 4.85 0.402
Distance between PRN and Is parallel to HP (PRN-Is) 33.87 4.77 31.33 5.41 0.074
Distance between PRN and STPg parallel to HP 31.88 5.34 24.38 7.29 0.000*
Vertical linear nasal measurements (mm)
Distance between PRN and Ls parallel to VP (PRN-LsV) 23.40 341 31.44 2.43 0.000*
Distance between PRN and Is parallel to VP (PRN-IsVP) 34.30 4.07 42.30 2.60 0.000*
Distance between PRN and STPg parallel to VP 72.27 6.07 72.19 5.72 0.960
Prominence of maxilla and mandible (mm)
Maxilla 5.67 5.07 11.49 3.42 0.000°
Mandible 6.68 7.23 3.64 7.80 0.143

Notes: *P-value for t-test comparing mean cephalometric measurement between males and females <0.01. *P-value for t-test comparing mean cephalometric measurement
between males and females <0.05. PRN: pronasale, the most anterior point on the nose. Ls: labrale superius, the most anterior point on the upper lip. HP: horizontal
reference plane, constructed by drawing a line through the soft tissue nasion parallel to the line through the nasion 7 degrees up from the sella-nasion line. Is: incision superius,
the incisal edge of the most prominent maxillary central incisor. STPg: soft tissue pogonion, the most anterior point on the soft tissue of the chin. VP: vertical plane, the

perpendicular to the horizontal plane through the soft tissue nasion.

Conclusion

e The Saudi males had longer dorsa and increased vertical
distances from the pronasale to the chin when compared
to the females.

e The Saudi females had longer vertical distances from the
pronasale to the upper lip and larger nasolabial angles
when compared to the males.

e The Saudi sample had longer noses, longer dorsa, larger
supratip break angles, and increased horizontal distances
between the tip of the nose and the chin when compared
to the New Zealand sample.

e The New Zealand sample had increased nasolabial angles,
increased nasal tip projection angles, noses significantly
projected from the upper lip, the most prominent central
incisors, and more prominent maxillae when compared
to the Saudi sample.
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