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Introduction: The current study is the first to present the cephalometric norms in Emirati
adults and aimed to investigate the differences in the angular and linear soft tissue cephalo-
metric measures between male and female Emirati adults.

Methods: A group of 176 individuals (91 males and 85 females) with normal occlusion,
proportional facial profiles were chosen, and lateral cephalograms were obtained. Standard
values of 16 soft-tissue measurements were determined. Descriptive statistics were first
carried out for each parameter. The Student’s #-test was then performed to determine
significant differences between male and female measurement means. Significant differences
were determined at the 95% probability level.

Results: Soft tissue measurements showed that men had a greater soft tissue profile and H-angle
than women. A significant difference between the genders was observed for all linear soft tissue
measurements except for the lower lip to E-plane, N’-Sn’ and Sn’-Stomion/Sn-Me ratio mea-
surements. The lengths and thicknesses of the upper and lower lips independently, protrusion of
both upper and lower lips, Sn’-Me’ (mm) and N’-Sn’/Sn’-Me’ (%) were found to be significantly
different (p <0.001) and so were the upper lip to E-plane (mm) and the soft tissue thickness of the
chin measurements (p < 0.05). Except for upper and lower lip protrusion dimensions and the N’-
Sn’/Sn’-Me’ (%), men presented with greater linear measurements.

Conclusion: The differences in soft-tissue cephalometric norms between men and women
were established, suggesting that the orthodontist must individualize therapy using local
norms as the reference.

Keywords: linear and angular measures, cephalometry, cephalometric measures, Emirates,
Arab, orthodontic treatment

Introduction

Facial attractiveness is an inadequately defined perception, difficult to enumerate and
linked to cultural preferences. Structural and other aspects of human facial appearance
such as facial harmony, synchronization, and balance or equilibrium are best deter-
mined by the facial skeleton and its overlying soft tissue framework."' In orthodontic
treatment, harmonious facial esthetics and functional occlusion have long been recog-
nized as two of the most important goals. Broadbent” and Hofrath® from the United
States and Germany, respectively, were the first to present cephalometry in 1931, and
since then, it has become one of the most reliable and reproducible diagnostic mod-
alities in orthodontic practice.* Standardized cephalometric analysis is used to obtain
realistic guiding principles in orthodontic diagnosis and therapeutic scheduling, in
addition to the evaluation of the patients’ skeletal, dental and soft tissue patterns linked

to their ethnic groups.>®
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Orthodontists need to become more aware of cephalo-
metric norms of each ethnic group before starting with any
type of orthodontic treatment, as it has been reported that
norms specific to one group cannot always be applied to
another group. Therefore, many research studies have been
carried out to set up standardized cephalometric values for
patients belonging to different ethnicities including but not
limited to the Caucasians, European—Americans,(”7 African-
Americans,g’9 Mexican & Puerto-Rican Americans,lo’ll the
J apanese,lz’13 the Chinese, ' the Turkish!>'® and the Indians."”

Bishara et al'® reported that most Egyptian adoles-
cent measurements were similar to North American
norms, while Sarhan et al,'” Hassan et al*° and Al-
Jasser et al’' reported that Saudis preferred greater
proclination and protrusion of incisors in contrast to
a group of North Americans and Caucasians, respec-
tively. In addition, Sarhan and Hassan found Saudi
adult men to exhibit more prognathism with bimaxillary
adult
women.'® Hamdan and Rock?® found a difference in

skeletal retrusion when compared to Saudi

the cephalometric norms between Jordanian and the
Caucasians in relation to the Eastman standards, where
Jordanian subjects were reported to be present with
incisor protrusion.

When comparing soft tissue cephalometric norms of
distinct ethnic groups, differences in clinical implica-
tion have been revealed, predominantly in size and
position of the nose, prominence and curvature of the
lips, thicknesses of soft tissues covering the chin and
the length of the lips among other parameters. Using
the Holdaway soft tissue analysis, Al-Gunaid et al*®
and Mafi et al** reported that most Yemeni and Iranian
adult measurements were different from white norms,
whereas Basciftci et al'® reported similar soft-tissue
cephalometric norms between the Turkish and the
white.

At present, a great number of young Emirati adults are
seeking orthodontic treatment. Very few and inadequate
research studies have been conducted focusing on soft tissue
cephalometric norms in adults from the United Arab Emirates,
necessitating the need to carry out precise and comprehensive
research studies on these standards for the population in ques-
tion. Therefore, the current study is the first to present the
cephalometric norms in Emirati adults and to investigate if
there are differences in the angular and linear soft tissue
cephalometric measures between male and female Emirati
adults.

Materials and Methods

Ethical Considerations

The research proposal was reviewed, and ethical approval
was granted by the Al Qassimi Hospital Research Ethics
Committee, Ministry of Health, the United Arab Emirates
(UAE). Written and signed consent was obtained from the
study participants before carrying out clinical examina-
tions and data collections. All participants were informed
about the purpose of the study, in accordance with the
Declaration of Helsinki.

Sample Selection Criteria

Inclusion criteria comprise UAE nationals, age range
between 19 and 25 years, having balanced soft-tissue pro-
files, having Class I molar relationships, presence of perma-
nent dentition only and no history of any previous trauma,
any orthodontic or prosthodontic treatment, any maxillofa-
cial or plastic surgery, any congenital facial anomalies, and
any systemic diseases affecting dentofacial growth.

Those subjects with facial asymmetry or deformity, pre-
sence of deciduous/retained teeth, severe crowding, previous
or current orthodontic treatment, evidence of previous
trauma or surgery, obvious periodontal disease, or presence
of any other pathological conditions were excluded.

Sampling Procedure and Sample Size

The study subjects were recruited using a convenience
sampling technique. Patients visiting the Department of
Orthodontics, Sharjah Dental Centre, Ministry of Health,
Sharjah, UAE, during the study period of January to
November 2019 were subjected to the selection criteria.
A sample of 176 adult Emiratis (91 males and 85 females)
from health centers, high schools and colleges from dif-
ferent areas of the UAE fulfilled the selection criteria and
agreed to participate in the study.

The power of the study was calculated using the
OpenEpi software to check if the sample size of 176
adult Emiratis (91 males and 85 females) was adequate.
With 5% precision and 30% prevalence in the exposed
group, and a prevalence coverage ratio of 3, the power was
estimated at 91.58%, which is satisfactory for presenting
a conclusive finding.

Study Variables

Soft Tissue Cephalometric Study

Lateral cephalometric radiographs were taken for each
subject according to the Broadbent method using the
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Table | Soft Tissue Cephalometric Measurements Used in the Study

Angular Measurements

Facial convexity (G’SnPog’®)

The angle between soft tissue glabella, subnasale and the soft tissue pogonion. Measures the convexity of the

soft tissue profile.

H-angle The angle between soft tissue labralesuperious, soft tissue nasion and Pog’. Measures the prominence of the
upper lip in relation to N’pog’ line.
Z-angle The angle between soft tissue labralesuperious, pogonion (profile line) and Frankfort horizontal plane.

Measures the amount of lip protrusion.

Nasolabial angle

The angle between a line tangent to the base of the nose and a line tangent to the upper lip.

Soft tissue profile (N’SnPog’®)

Measures the degree of soft tissue convexity regardless of the nose prominence.

Soft tissue convexity (N’PnPog’®)

Measures the degree of soft tissue convexity including the nose.

Nasal prominence (PnN’Sn°)

Measures the degree of nasal prominence.

Linear Measurements

Length of upper lip (Sn-Sto)

Length of the upper lip measured between subnasale and stomionsuperius.

Length of lower lip (Sto-Sm)

Length of the lower lip measured between stomion and mentolabial sulcus.

Ls-E line The horizontal distance between labralesuperious and esthetic line. It measures the relative protrusion of the
upper lip to the esthetic line.
Li-E line The horizontal distance between labraleinferius and esthetic line. It measures the relative protrusion of the

lower lip to the esthetic line.

Thickness of the red portion of

the upper lip:

Measured from the labial surface of the prominent upper incisor to the most anterior point of the upper lip

parallel to the FH plane.

Thickness of the red portion of

the lower lip:

Measured from the labial surface of the prominent lower incisor to the most anterior point of the lower lip

parallel to the FH plane.

Thickness of the soft tissue chin
(Pog-Pog)

The horizontal distance between the hard and soft tissue pogonion.

Upper lip protrusion (Ls-SnPog’)

The horizontal distance between the most anterior point of the upper lip and subnasale soft tissue pogonion

line. It measures the relative protrusion or retrusion of the upper lip to theSnPog’ line.

Lower lip protrusion (Li-SnPog’)

The horizontal distance between the most anterior point of the lower lip and subnasale soft tissue pogonion

line. It measures the relative protrusion or retrusion of the lower lip to theSnPog’ line.

Proportional Analysis

N’-Sn

Nasal third, the vertical distance between the soft tissue nasion and the subnasale points.

Sn-Me’

Gnathic third, the vertical distance between the subnasale and the soft tissue menton points.

N’-Sn: Sn-Me’ (%)

The ratio between nasal third and gnathic third.

Sn-Sto/Sn-Me’ (%)

The ratio between the vertical distance of the subnasale and stomion to gnathic third.

Planmeca proline XC system at the Ibn Sina Medical
Centre, UAE. For consistency purposes, all the radio-
graphs were taken by the same person, with the same
machine, and employing the same method. Dolphin ima-
ging system software package version 10.5 was utilized to

perform the digital cephalometric analysis comprising 7
angular and 9 linear measurements (Table 1).

All the measurements were performed by one ortho-
dontist (HM) and reviewed twice by two different investi-
gators, and no discrepancies were reported. The analysis
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Table 2 Descriptive Statistics of Angular and Linear Soft Tissue Measurements in Male and Female Study Participants

Variables Males (N = 91) Females (N = 85)

Mean SD SE Min Max Mean SD SE Min Max

Angular soft tissue measurements
Facial convexity G’ Sn Pog’ (°) 163.33 5.76 0.6 157.2 169.2 165.29 4.51 0.49 161.2 169.32
H-angle 14.56 4.46 0.47 10.2 19.1 12.99 3.84 0.42 9.6 16.2
Z-angle 74.08 9 0.94 68.1 84.7 78 7.89 0.86 712 85.93
Nasolabial angle 117.62 10.48 0.1 106.3 128.2 120.13 1072 | 0.16 110.9 130.87
Soft tissue profile angle N'SnPog’(°) 156.91 6.92 0.73 149.2 162.8 133.8 5.51 0.02 128.6 138.5
Soft tissue convexity N'PnPog’ (°) 127.48 4.78 0.5 122.93 1323 136.85 8.03 0.96 128.3 145.1
Noseprominence Pn N’Sn (°) 20 222 0.23 17.9 2234 20.73 6.29 0.68 14.8 27.2
Linear soft tissue measurements

Upper lip length (mm) 27.08 1.53 0.1 25.1 287 16.8 235 0.34 14.9 18.7
Lower lip length (mm) 25 2.49 0.15 22 28 21 5.86 0.8 16 27
Upper lip to E-plane (mm) —5.88 3.56 0.37 -2.8 —6.1 -1.8 4.03 0.52 -3.2 22
Lower lip to E-plane (mm) -2.23 441 0.46 1.2 2.7 -1.32 442 0.48 =5.1 2.1
Thickness of red portion of upper lip (mm) 15.11 5.68 0.6 10.4 20.81 11.83 4.84 0.53 7.6 16.7
Thickness of red portion of lower lip 12.21 3.85 0.4 8.72 16.42 8.49 5.1 0.55 32 13.54
Thickness of soft tissue chin (Pog-Pog’) (mm) 14.5 7.12 0.75 7.36 21.72 11.48 7.24 0.79 4.5 18.64
Upper lip protrusion (Ls-SnPog’) (mm) 347 22 0.34 1.4 5.8 12.01 2.66 0.13 10.8 14.73
Lower lip protrusion (Li-SnPog’) (mm) 3.72 2.68 0.39 1.2 6.4 11.75 2.16 0.08 9.54 13.9
N’-Sn’ (mm) 71.98 3.62 0.48 68.3 755 70.07 233 0.31 68.21 7241
Sn’-Me’ (mm) 932 3.28 0.28 89.6 96.73 70.33 4.45 0.65 652 7461
N’-Sn’: Sn’-Me’ (%) 77.62 8.73 0.92 68.9 86.32 843 11.33 | 023 | 75.02 95.52
Sn-Stomion/Sn-Me (%) 33.22 5.14 0.54 278 38.40 3272 2.53 0.27 298 35.19

was repeated on forty randomly selected cephalometric
radiographs after three weeks, and the results were statis-
tically compared using the Dahlberg formula. The intra-
operator error ranged from 0.35° to 0.44° for angular
measurements and 0.15° to 0.48° for linear measurements.
No differences were determined, and intra-operator relia-
bility was deemed satisfactory.

Statistical Analysis

Descriptive statistics were first carried out for each para-
meter. The Student’s #-test was then performed to deter-
mine significant differences between male and female
measurement means. Significant differences were deter-
mined at the 95% probability level. All statistical analyses
were carried out using the Statistical Package for the
Social Sciences (SPSS; IBM; USA) version 24.0.

Results

The lateral cephalometric radiographs of the study partici-
pants with Class I malocclusion were analyzed to establish
a normative database. Descriptive statistics (mean, stan-
dard deviation and standard error) of the angular and linear

soft tissue measurements in the male and female study
participants are shown in Table 2. The significance of the
difference between the male and female samples was
tested with the Student’s ¢-test (Table 3). Statistical analy-
sis showed that there were significant differences with all
angular soft tissue measurements, by sex except in the
nasolabial angle and nose prominence dimensions.

Soft tissue measurements showed that men had a greater
soft tissue profile and H-angle than women. The significance of
the difference for linear soft tissue measurements between the
male and female samples was tested with the Student’s #-test
(Table 3). A significant difference by sex was observed for all
linear soft tissue measurements except for the lower lip to
E-plane, N’-Sn’ and Sn’-Stomion/Sn-Me ratio measurements.
The lengths and thicknesses of the upper and lower lips inde-
pendently, protrusion of both upper and lower lips, Sn’-Me’
(mm) and N’-Sn’/Sn’-Me’ (%) were noted to be statistically
significantly different (p < 0.001) and so were the upper lip to
E-plane (mm) and the soft tissue thickness of the chin measure-
ments (p < 0.05), except for the upper and lower lip protrusion
dimensions and the N’-Sn’/Sn’-Me’ (%).
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Table 3 Comparison of Soft Tissue Cephalometric Angular and Linear Measurements Between Males and Females

Variables Male (N =91) Female (N = 85) t P

Mean SD Mean SD

Angular soft tissue measurements
Facial convexity G’ Sn Pog’ (°) 163.33 5.76 165.29 451 -2.52 <0.05*
H-angle 14.56 4.46 12.99 3.84 2.51 <0.05*
Z-angle 74.08 8.99 78.0 7.89 -3.06 <0.05*
Nasolabial angle 117.62 10.48 120.13 10.72 -1.57 >0.05
Soft tissue profile angle N’SnPog’(°) 156.91 6.92 133.80 5.51 3.8l <0.00 I**
Soft tissue convexity N'PnPog’ (°) 127.48 478 136.85 8.03 —4.64 | <0.001**
Noseprominence Pn N’'Sn (°) 20.0 2.22 20.73 6.30 —1.01 >0.05

Linear soft tissue measurements
Upper lip length (mm) 27.08 1.53 16.80 2.35 5.92 <0.001**
Lower lip length (mm) 25.0 2.49 21.0 5.86 6.56 <0.00 | **
Upper lip to E-plane (mm) —5.88 3.56 -1.80 4.03 —2.60 <0.05*
Lower lip to E-plane (mm) -2.23 441 -1.32 4.42 —-1.36 >0.05
Thickness of red portion of upper lip (mm) 15.11 5.68 11.84 4.84 4.11 <0.00 |*+*
Thickness of red portion of lower lip 12.20 3.85 8.49 5.10 543 <0.00**
Thickness of soft tissue chin (Pog-Pog’) (mm) 14.50 7.12 11.48 7.24 2.79 <0.05*
Upper lip protrusion (Ls-SnPog’) (mm) 3.47 2.20 12.01 2.66 -3.96 | <0.001%**
Lower lip protrusion (Li-SnPog’) (mm) 3.72 2.68 11.75 2.16 —3.80 | <0.001**
N’-Sn’(mm) 71.98 3.62 70.07 233 0.56 >0.05
Sn’-Me’ (mm) 93.20 3.28 70.33 4.45 5.42 <0.00 1**
N’-Sn’: Sn’-Me’ (%) 77.62 873 84.30 11.33 —4.36 | <0.001**
Sn-Stomion/Sn-Me (%) 33.22 5.14 32.72 2.54 0.80 >0.05

Notes: P = probability level. *Significant (P < 0.05); **Highly significant (P < 0.001).

Discussion

One need was to consider differences in the cephalometric
norms between racial and ethnic groups of different popula-
tions. Therefore, norms of a definite population may not apply
to other ethnic groups necessitating the conduct of studies
specific to each ethnicity/group.>>*¢ Besides, with the increas-
ing number of Emiratis seeking specialized treatment from
orthodontists, maxillofacial surgeons, or plastic and recon-
structive surgeons, it would be useful to settle on what con-
stitutes a pleasing and esthetic face for this population. The
present study aimed to develop cephalometric soft-tissue
norms that can assist in orthodontic diagnosis and treatment
schedules for young Emirati adult males and females. Facial
harmony and esthetics are principally associated with racial
preferences. The available norms pertinent to Caucasians/
Americans cannot be standardized and applied to other races
unless personalized. Comparative research studies have been
conducted for different races in various countries. For instance,
in East Asia, craniofacial norms are characterized by oblong
eyes and small nose, whilst these features may not be acknowl-
edged as norms in other ethnic groups.>>® Studies carried out

on Egyptians,'® Yemenis® and Indians®’ established greater
facial convexity in these populations in comparison with the
Caucasians. Normative data of normal samples of different
ethnic groups is a helpful guide, and identifying the normal
range of cephalometric values for a given population is neces-
sary to diagnose abnormalities effortlessly."?

Our findings of soft tissue measurements showed
noteworthy differences between the sexes; the mean
soft tissue facial angle of men was superior to that of
women, suggesting that women have more convex
facial profiles. However, Legan and Burstone,”®
Scheideman’ and others presented contrasting findings
with no significant difference between the sexes. Stark
and Epker defined the nasal profile parameters of
American men and women on traced cephalograms to
establish the normal value of nasal parameters.”’ The
nose prominence of women (20.73-6.30 mm) in this
study was found to be higher than that of men (20—
2.29 mm). These findings are not in concurrence with
those of Abdel Mageed et al*® and Mohamed et al.*!
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In our study, males had extra protrusive lips and chin when
compared to females. It may be due to the thicker soft-tissue
structures in males. This was assured by a p-value <0.05,
increased G,Sn’Pog’ as well as H-angle and decreased

Z-angle in men. Similar results were reported by Kalha et al*?

and Sachan et al*®

in the south and north Indian ethnic popula-
tions, correspondingly. Using the E-plane as a reference, how-
ever, the lips appeared more retrusive in Emirati adult males
owing more to the soft tissue chin protrusion rather than the
actual procumbence of the lips. Upper and lower lip lengths
were significantly higher in men attributing to a greater lower
facial height. These findings align with those reported by
Abdel Mageed et al,*® Mohamed et al*' and Scheideman et al.”

The differences in soft tissue parameters between dif-
ferent races highlight the importance of defining what is
normal for a specific ethnic group. The differences further
signify the need for developing distinct sets of values
between the sexes. The main benefit of this study is giving
standard lateral soft-tissue cephalometric measurements
for Emirati adults of both genders helping in diagnosis
and treatment planning for orthodontic and surgical deci-
sions and improving post-treatment outcomes.

The above-mentioned differences between diverse races
or ethnicities are accredited to genetics, epigenetic and resid-
ing in diverse geographical locations. The obtained data in
this study emphasize the further need for defining group-
specific norms for each population/ethnic population to aug-
ment the achievement of orthodontic treatment and attain
higher patient satisfaction. Further studies including more
assessors of facial profile attractiveness and more subjects,
in general, are desirable to explicate the topic.

Conclusion

The present study developed normative soft-tissue cephalo-
metric data for the nationals of the United Arab Emirates,
which will assist in diagnosis and management planning.
From the findings of the present study, it has been concluded
that females possess a more convex facial soft-tissue profile
when compared to males, females have more nasal prominence
in contrast to males, and males have thicker soft tissue struc-
tures than females. The present study is of the view that
orthodontic treatment must be individualized with the help of
local norms according to sex as the reference rather than using
norms established for other ethnic groups.
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