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Abstract

Background: Craniofacial characteristics play an important role in determining the treatment plan for different types
of malocclusions. The characteristics of different craniofacial morphologies vary among various populations in different
parts of the world. The aim of this study was to identify cephalometric norms in an adult Egyptian population, to compare
the values for Egyptian males and females and to descriptively compare the Egyptian norms with the established norms
of other populations.

Methods: Lateral cephalometric radiographs of 300 adult Egyptians (82 males, 218 females; 18-55 years) were
obtained. The radiographs were traced, and 24 hard-tissue and soft-tissue reference points were localized on the
radiographs. Twenty-four angular and seven linear measurements of craniofacial morphology were analyzed with
Power Cephalo software (ReazaNet Co., Ltd., Tokyo, Japan), and the results were compared according to gender and
populations considered similar to the Egyptian population.

Results: The results showed that the Egyptians had a tendency toward the skeletal Class Il with more retrognathic
mandibles and more convex profiles in females (P = 0.03 and 0.016, respectively). In addition, females had a reduced
interincisal angle (P = 0.016) and more proclined lower incisors. For the linear dimensions, the males showed a longer
anterior cranial base (P = 0.000) as well as greater anterior facial height measurements. The tendency toward the
skeletal Class Il was reflected in the soft tissue measurements with reduced Z-angle values.

Conclusion: Egyptians have distinct craniofacial measurements that are a useful reference for cephalometric
values in the diagnosis and treatment planning of orthodontic patients.
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Introduction

Many studies on Ancient and modern Egyptians have concluded
that Egyptians have unique common features that are very close to
Mediterranean Asians and Europeans as well as Northeast Africans
[1-3]. Furthermore, the populations of Europe, North Africa, the
African Horn, Mediterranean Asia, and South Asia are physically
and biologically considered to have a Caucasian origin [4]. Because
every race has characteristic features, craniofacial measurements
are considered powerful tools for the determination of the race of
unidentified crania [5].

Craniofacial characteristics play an important role in determining
the treatment plan for different types of malocclusions. The
characteristics of different craniofacial morphologies vary among
various populations in different parts of the world [6-9]. Orthodontists
need baseline data on the prevalence and characteristics of various
types of skeletal deformities in different geographic locations in order
to determine proper orientation and treatment possibilities.

Many studies have been conducted in different populations and
races to determine the cephalometric standards of different ethnic
groups [6-9]. Accordingly, the standards differ among the studies. A
comparative cephalometric study of class-III malocclusions of Japanese
and British Caucasian adult females showed differences in the skeletal
features in lateral cephalograms between the two ethnic groups [10].

Bishara et al. developed cephalometric standards for Egyptian
adolescent boys and girls and compared them to a matched sample of
North American adolescents. They found that the overall dentofacial
morphologies of the Egyptian and Iowa boys and girls were very

similar, and there was a tendency toward dental protrusion in the
Egyptian groups [11]. Hassan evaluated the cephalometric features
of a Saudi population living in the western area of Saudi Arabia and
revealed distinct cephalometric features in the Saudis [12]. In their
studies on Anatolian Turkish adults who are considered part of the
Mediterranean population, Basciftci et al. established cephalometric
norms for Turkish men and women and studied the sex differences
in this population. They found that the Anatolian Turkish have a
long lower anterior facial height with retroclined upper incisors
and proclined lower incisors [13]. The Moroccan population, which
is a North African population, was examined by Ousehal et al. who
established cephalometric norms based on Steiner’s analysis, and their
results indicated a more retruded mandible and maxilla with large
skeletal sagittal discrepancies [14].

Aboul-Azm et al. established craniofacial and soft tissue standards
for the Egyptian population. Twenty-two angular measurements, 13
linear measurements, and three ratios were established for the most
significant skeletal, dental, and soft-tissue parameters [15]. The aim
of the present study was to identify the cephalometric norms in an
adult Egyptian population and compare the values of Egyptian males
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and females and descriptively compare the Egyptian norms with the
established norms of other populations.

Materials and Methods

Standardized lateral cephalometric radiographs were taken of 300
Egyptian adult males and females. The subjects were current or former
patients of the Orthodontic Department of the Faculty of Dentistry
of Suez Canal University. Their age range was 18-55. The sample
consisted of 82 males (mean age = 21.0, standard deviation = 6.8) and
218 females (mean age = 21.1, standard deviation = 6.8). The inclusion
criteria were:

« No previous orthodontic or orthopedic treatment.

« No congenital disorder, such as cleft palate, or general physical
disease.

Only one patient was excluded from this study because he had cleft
lip and palate.

The radiographs were scanned with a HP Scanjet G3110 Photo
Scanner (Hewlett Packard Co., Palo Alto, CA, USA). The radiographs
were then traced and measured by a single examiner at Showa
University in Tokyo with Power Cephalo software (ReazaNet Co., Ltd.,
Tokyo, Japan) to analyze the craniofacial morphology. A total of 19
hard-tissue and 5 soft-tissue reference points were localized on the
radiographs (Tables 1 and 2 and Figure 1), and 24 angular (Table 3)
and seven linear (Table 4) measurements were analyzed) [16-18]. The
same software was used to correct all of the linear measurements for
magnification differences.

To investigate intraoperator error, 55 lateral cephalograms were
chosen randomly and re-traced in separate sessions with a two-week
interval under identical conditions. The method error was assessed
with Dahlberg’s formula and paired sample t-tests [19,20].

The initial statistical approach was to provide descriptive statistics
of the collected data for the examined craniofacial parameters of
the males and females. The gender differences in the cephalometric
variables were tested with independent t-tests. The data were analyzed
with a commercial social science statistical package (SPSS Statistics,
Version 23.0; IBM Corporation, Armonk, NY, USA). Statistical
significance was tested at P < 0.05 and P < 0.01.

Results

The statistical analysis provided a full description of the craniofacial
morphology of the Egyptians (Table 5). The results showed that the
Egyptians had a tendency toward the skeletal Class II with more
retrognathic mandibles and more convex profiles in females (P = 0.03
and 0.016, respectively). In addition, females had a reduced interincisal
angle (P = 0.016) and more proclined lower incisors. For the linear
dimensions, the males showed a longer anterior cranial base (N-S, P
= 0.000) as well as greater anterior facial height measurements. The
tendency toward the skeletal Class II was reflected in the soft tissue
measurements with reduced Z-angle values.

Discussion

This study compared the craniofacial measurements of adult
Egyptian men and women with the measurements determined by other
investigators who previously studied Egyptians and the measurements
of investigators who studied other ethnic groups who are thought to
be close to the Egyptian race and have the same origin. These results
suggest that Egyptians have a distinct craniofacial morphology that

is close to that of Caucasians who are thought to be the origin of the
Egyptian race.

Egyptian adults have a tendency toward the skeletal Class II with
more convex profiles, especially in females. In addition, females

Hard and soft-tissue points

S Sella The center of the sella turcica.
N Nasion Situated at the frontonasal suture.
Or Orbitale The most inferior point on the inferior orbital margin.
ANS Anterlqr nasal The apex of the anterior nasal spine.
spine
Point A Subspinale The most posterior point on the anterior contour of the
upper alveolar process.
- .| The midpoint of the incisal edge of the most
Is Incision superius

prominent upper central incisor.

The apex of the root of the most prominent upper

As Apex superius -
central incisor.

The midpoint of the incisor edge of the most
prominent lower central incisor.

The apex of the root of the most prominent lower
central incisor.

li Incision inferius

Ai Apex inferius

The most posterior point on the anterior contour of the

Point B
lower alveolar process.

supramentale

Pog Pogonion The most anterior point on the mandibular symphysis.
The most anteroinferior point on the symphysis of the

Gn Gnathion chin constructed from a line drawn perpendicular to
the line connecting the menton and pogonion.

Me Menton The most inferior point on the mandibular symphysis.
A point on the curvature of the angle of the mandible

Go Gonion located by bisecting the angle formed by lines tangent
to the posterior ramus and the inferior border of the
mandible.
The point at the junction of the posterior border of the

Ar Articulare ramus and the inferior border of the posterior cranial
base (occipital bone).

Cd Condylion The most superoposterior point on the condylar head.

Po Porion The most superior point on the external auditory

meatus.

The intersection between the nasal floor and the

Ptm  Pterygomaxillare posterior contour of the maxilla.

PNS Postesl;?r:enasal The apex of the posterior nasal spine.

PRN Pronasale The most anterior point of the nose.

Ls |Labrale superius The most prominent point on the prolabium of the

upper lip.
L Labrale inferius The mgst prominent point of the prolabium of the
lower lip.
Inferior labial | The point of greatest concavity in the midline of the
lls : X s
sulcus lower lip between Li and Pog’.
Pog’ Soft tlS;ue The most prominent point on the chin.
pogonion

Table 1: Hard and soft-tissue points reference.

Frankfort horizontal line |A line drawn from the superior point of the anatomic
(FH) porion to the inferior point of the orbitale.

Occlusal plane (OP) The line of best intercuspation between the premolars

and molars.

A line from the Sella to Nasion representing the

anterior cranial base.

A line passing from the gonion to throat gnathion on

the mandible.

Sella-Nasion plane (SN)

Mandibular plane (MP)

Z-line Chin-lip profile line.
Facial line N-Pog line.
Ramus line Ar-Go line.

Table 2: Linear reference points.
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Figure 1: Hard tissue and soft tissue points.

have reduced interincisal angles and more proclined lower incisors.
For the linear dimensions, the males showed longer anterior cranial
bases as well as greater anterior facial height measurements. The
tendency toward the skeletal Class II was reflected in the soft-tissue
measurements with reduced Z-angle values.

All of the subjects were adults who had lateral cephalometric
radiographs taken for diagnostic purposes. Therefore, the study
had some sampling bias. The sample was taken randomly without
considering any selection criteria that were based on the occlusal
evaluations or facial aesthetics, which helped decrease the sampling
subjectivity. Hence, the sample was more representative of the normal
distribution of the different craniofacial morphologies of the Egyptian
population.

Aboul-Azm et al. selected Egyptian subjects with normal occlusion
and harmonious facial features [15]. Similarly, Bishara et al. selected
only 90 Egyptian school children who had Class-I molar and canine
relationships and no apparent skeletal discrepancies out of 500
Egyptian schoolchildren [11]. Alcalde et al. selected their sample from
subjects with Class-I occlusions and good facial symmetry [7].

However, only a few studies have used random samples that
were more representative of the population. For instance, Aldrees
selected his sample from the records of orthodontic patients without
considering their occlusion status or facial characteristics [21].

Although random samples are difficult to obtain due to ethical
reasons and radiological restrictions, they are considered to have less
bias or subjectivity from selections that are based on a harmonious
profile and normal occlusion, for example.

Furthermore, the sample size consisted of 299 adult patients
(218 females and 81 males) who were selected for the cephalometric
investigation, and this was a relatively large sample size. Aboul-Azm
et al. conducted their cephalometric investigations on 100 females
and 100 males [15], whereas Bishara et al. used a sample of 90 (39
boys and 51 girls) subjects in their study [11]. A large sample size is
more representative of the population, as the influence of outliers or

extreme observations are limited. A sufficiently large sample size is
also necessary to produce results among variables that are significantly
different [22].

Using Dahlberg’s formula and paired sample t-tests, statistically
significant differences were detected in duplicate determinations of
the linear measurements: upper anterior face height (N-ANS) and
the distance between the most anteriorly placed point and the nasion-
supramentale line (L1-NB), as shown in Table 6. Poor identification
of the nasion (N, as a common point), Anterior Nasal Spine (ANS),
supramentale (point B), or the incision inferius might have been the
cause for these differences.

This sample consisted of only adult subjects. This was similar to
Aboul-Azm et al’s study [15]. In contrast, Bishara et al. examined
adolescent boys and girls [11]. The use of adult subjects is considered

Angular measurement

SNA
SNB

ANB
FH to SN
Facial angle

Convexity

A-B Plane
Mandibular plane
Gonial angle

Y-axis

Ramus inclination

FMA

IMPA

FMIA

Interincisal angle

U-1 to FH plane

U-1 to SN Plane

L-1 to mandibular plane

U-1to NA

L-1to NB

Z angle

Nasolabial angle

Mentolabial angle
Occlusal plan angle

Sella-nasion-point A angle (representing maxillary
protrusion in relation to the anterior cranial base).
Sella-nasion-point B angle (representing mandibular
protrusion in relation to the anterior cranial base).
Point A-nasion-point B (position of the jaws relative to
each other).

The angle between the FH plane and SN line.

The angle between the facial line (N-Pog) and FH
plane.

The intersection of line N-point A to Point A-Pog.

The angle between the A-B line and N-Pog line.

The angle between the MP and FH plane.

The angle formed between the ramus line and the MP.
The angle formed by intersection of the N-Gn line and
FH plane.

The angle formed between the ramus line and FH
plane.

The angle between the MP and FH plane.

The angle formed by the intersection of the MP with a
line passing through the incisal edge and the apex of
the root of the mandibular incisor.

The angle between the FH with a line passing through
the incisal edge and the apex of the root of the
mandibular incisor.

The angle formed between lines passing through the
incisal edge and the apex of the root of the maxillary
and mandibular central incisors.

The angle formed by the intersection of the FH with a
line passing through the incisal edge and the apex of
the root of the maxillary incisor.

The angle formed by the intersection of the SN with a
line passing through the incisal edge and the apex of
the root of the maxillary incisor.

The angle formed by the intersection of the MP with a
line passing through the incisal edge and the apex of
the root of the mandibular incisor.

The angle formed by the intersection of the N-point A
line with a line passing through the incisal edge and
the apex of the root of the mandibular incisor.

The angle formed by the intersection of the N-point A
line with a line passing through the incisal edge and
the apex of the root of the maxillary incisor.

The angle between the Z-line (chin-lip profile line) and
FH.

The angle formed by the intersection of a columella
tangent and an Ls tangent.

The angle between Li, lls and Pog’.

The angle formed between the OP and FH plane.

Table 3: Angular measurements.
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Linear
measurements
N-S Anterior cranial base length.
N-Me Total anterior face height.
N-ANS Upper anterior face height.
ANS-Me Lower anterior face height.
U1-NA The.distance between the most anteriorly placed point and the
NA line.
L1-NB The.distance between the most anteriorly placed point and the
NB line.
Distance between the AO and BO points on the occlusal
Wits plane. (The AO point is formed by'po§nt A perpendicglar to
the occlusal plane, and the BO point is formed by point B
perpendicular to the occlusal plane.)
Table 4: Linear measurements.
Variable Male Female P va-lue
Mean SD Mean SD (Gender difference)
SNA 82.1 4.5 82 3.8 0.736
SNB 78.9 5.6 77.6 41 .030*
ANP 3.5 35 4.4 2.7 .021*
FH-SN 4.9 3.9 6.7 3.4 .000**
Facial angle 84.2 4.6 84.8 34 0.178
Convexity 5.9 7.3 8 6.1 .016*
A-P plane -5.3 4.6 -6.5 3.8 .029*
Mandibular plane 30.6 5.7 31.1 5.4 0.411
Gonial Angle 120.9 6 120.4 6.2 0.676
Y-axis 65 4.8 63.9 4.3 0.054
Remus inclination 89.6 4.7 90.6 5.2 0.198
FMA 30.6 5.7 311 54 0.411
IMPA 92.9 9 94.9 8.5 0.093
FMIA 56.4 9.2 53.9 8.7 .031*
Interincisal angle 125.6 12.9 121.3 12.5 .016*
U1-FH 110.8 9.2 112.6 8.1 0.179
U1-SN 105.9 9.8 105.7 8.6 0.658
L1-Mandibular plane = 92.9 9 94.9 8.5 0.093
U1-NA 23.8 8.4 23.8 7.9 0.828
L1-NB 271 7.6 30.4 7.8 .001**
Z angle 65.3 8.7 65.3 8.4 0.97
Nasolabial angle 100.65 @ 13.7 100.7 12 0.177
Mentolabial angle | 121.21 = 14.2 124.31 144 0.394
Occlusal plane 9.8 4.9 10.1 4.3 0.664
N-S 66.6 7.8 63 5.3 .000**
N-Me 120.6 10.1 113.6 9.2 .000**
N-ANS 52.8 5.3 50.5 48 .001**
ANS-Me 69.4 6.9 65.3 7.2 .000**
U1-NA 5.9 3.2 5.6 29 0.346
L1-NB 6.6 3.2 7.3 3 0.101
Wits 4.1 3.9 34 2.4 .046*

*P < 0.05; **P < 0.01; SD, standard deviation

Table 5: Descriptive statistics of the craniofacial morphology of Egyptian males (n
= 81) and females (n = 218).

advantageous as it rules out growth-related variations in the hard
and soft tissue. However, this study used computer software for the
cephalometric investigations, whereas manual tracing was used in the
studies of Bishara et al. and Aboul-Azm et al. [11,15]. The computer
software was used as it produces more reliable results and consistent
angular and linear measurements.

Regarding the craniofacial measurements, the males had a Point

A-Nasion-Point B (ANB) measurement of 3.5 degrees, which was more
than the 2.75 degrees found by Aboul-Azm et al. and close to the 3.6
degrees found by Bishara et al. [11,15]. These minor differences might
have been due to the use of different cephalometric investigational
methods among the different studies. The value for the Wits analysis
was 4.1 mm, which was higher than the -0.47 mm and 0.7 mm obtained
by Aboul-Azm et al. and Bishara et al., respectively, which indicated
a tendency toward bimaxillary protrusion [11,15]. This value was
supported by the high values of the angle of convexity and A-B plane,
which were 5.9 degrees and -5.3 degrees, respectively. The value of the
facial angle was 84.2 degrees, which was less than the value obtained by
Aboul-Azm et al. which was 87.1 degree, but almost similar to the 84
degrees obtained by Bishara et al. [11,15]. The mandibular plane angle
was 30.6 degrees, which was higher than the 25.41 degrees found by
Aboul-Azm et al. and which indicated a greater vertical dimension [15].
This finding was supported by the higher Y-axis angle, which was 65
degrees, which was more than the 61.3 degrees obtained by Aboul-Azm
et al. [15]. The length of the anterior cranial base, which was indicated
by the linear measurement (N-S), was 66.6 mm, which was close to the
66.2 mm obtained by Bishara et al. [11]. The reason that the adults and
adolescent subjects have almost similar anterior cranial base lengths
might be that the time of closure of the spheno-occipital synchondrosis
ranges from 13-15 years and there is no more endochondral bone

Variable Mean cigniicance  method error
SNA 81.8 81.8 0.921 0.004
SNB 77.9 77.8 0.759 0.004
ANP 3.9 3.9 0.988 0.101
FH-SN 6.2 6 0.246 0.042
Facial angle 84.6 84.4 0.057 0.005
Convexity 71 7.2 0.415 0.064
A-P plane -5.8 -5.6 0.368 -0.055
Mandibular plane 33.7 33.9 0.108 0.0125
Gonial angle 124.9 124.8 0.803 0.008
Y-axis 65.6 65.7 0.23 0.006
Ramus Inclination 88.8 89.1 0.339 0.01
FMA 33.7 33.9 0.108 0.012
IMPA 91.3 91.3 0.834 0.009
FMIA 54.9 54.8 0.552 0.015
Interincisal angle 125.6 125.5 0.692 0.009
U1-FH 109.3 109.3 0.992 0.009
U1-SN 103 103.2 0.556 0.009
L1-Mandibular plane 91.3 91.3 0.828 0.009
U1-NA 213 215 0.499 0.047
L1-NB 29.2 291 0.796 0.03
Z angle 66.5 66.7 0.458 0.013
Nasolabial angle 100.8 101 0.814 0.01
Mentolabial angle 129.4 130.1 0.452 0.009
Occlusal plane 10.9 11 0.526 0.284
N-S 61.4 61.6 0.535 0.017
N-Me 115.4 116 0.17 0.016
N-ANS 51.2 51.6 0.043* 0.017
ANS-Me 66.2 66.2 0.886 0.024
U1-NA 4.9 4.9 0.525 0.226
L1-NB 6.6 6.4 0.024* 0.05
Wits 3.3 35 0.383 0.468

*P < 0.05; **P < 0.01; SD, standard deviation

Table 6: Duplicate determinations of the measurements in the cephalometric
radiographs.
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growth after this age [23]. More proclined upper and lower incisor
teeth were indicated by the interincisal angle of 125.6 degrees, which
contrastes with the values obtained by Aboul-Azm et al. and Bishara
et al., which were 127.21 degrees and 127 degrees, respectively [11,15].
Moreover, the males had a Z-angle of 65.3, which was much lower than
the 71.65 degrees found by Aboul-Azm et al. [15]. The decreased value
of the Z-angle indicated profile convexity (more protrusive lips), which
can also be indicated by the increases in the angle of convexity and A-B
plane [24].

However, the craniofacial measurements of the females showed
that the ANB angle was 4.4 degrees. This value was higher than the
values obtained by Aboul-Azm et al. and Bishara et al., which were
2.52 degrees and 3.2 degrees, respectively [11,15]. The SNA value was
82 degrees, which was close to the 81.06 degrees and 82.7 degrees
obtained by Aboul-Azm et al. and Bishara et al., respectively [11,15].
However, the SNB value was 77.6 degrees, which was lower than the
78.5 degrees and 79.5 degrees found by Aboul-Azm et al. and Bishara et
al., respectively, indicating a more retrognathic mandible [11,15]. This
was confirmed by the facial angle, which was 84.8 degrees, in contrast
to the 87.6 obtained by Aboul-Azm et al. [15]. The Wits measurement
of 3.4 mm was higher than the -1.16 mm and -0.1 mm reported by
Aboul-Azm et al. and Bishara et al. in their studies [11,15]. The angle of
convexity for the females in this study was 8 degrees, which contrasted
with the much smaller angle of 3.5 degrees reported by Aboul-Azm et
al. [15].

The gender comparison showed a statistically significant difference
in mandibular prognathism (SNB), with males showing more
prognathic mandibles (P = 0.030). In addition, the measurements of
the intermacxillary protrusion (ANB) revealed a trend toward the Class-
IT skeletal pattern for females (P = 0.021). This was confirmed by the
statistically significant difference in the angle of convexity and A-B
plane (P = 0.016 and P = 0.029, respectively), which indicated a more
convex profile in females. One reason could be that the mandible grows
more in males than in females, which gives the males a more straight
profile than the convex profile of the females [25]. Similarly, Aboul-
Azm et al. found that the mandibular base was more retrognathic
in females, as indicated by the SNB angle, which contrasted with
the findings of Bishara et al. who found no significant difference
between males and females [11,15]. In addition, the anterior cranial
base length (N-S) was significantly larger in males (P = 0.000). The
linear face height measurements (N-Me, N-ANS, and ANS-Me) were
also significantly larger in males (P = 0.000), P=0.000, P=0.001, and
P=0.000, respectively). This was expected because males are generally
larger than females [26].

The upper and lower incisors were significantly more upright in
males than in females (P = 0.016). The angular measurements of the
lower incisor to the mandibular plane, the lower incisor to the NB line,
and the lower incisor to the FH plane all indicated more protrusion
of the lower incisors in females than in males. The difference was
significant for the lower incisor to NB line angle (P = 0.01) and the
lower incisor to the FH plane angle (P = 0.031). The reason might have
been the compensatory mechanisms of the lower incisors due to the
more retrusive position of the mandible.

In our study, we measured the nasolabial angle and the mentolabial
angle, which have not been measured by Aboul-Azm et al. and Bishara
et al. in their studies [11,15]. The nasolabial angle can be changed by
orthodontic or surgical treatment as it depends on the anteroposterior
position or inclination of the upper anterior teeth [27]. The nasolabial
angle should be 102 + 8 degrees regardless to whether the orthodontic

or surgical correction is indicated [28]. This is important in determining
the upper lip position during treatment planning, especially if extraction
or orthognathic surgeries are part of the plan. The mentolabial angle is
greatly affected by the skeletal morphology and position and angulation
of lower incisors. The mean value is 122 + 11.7 but more pronounced
angle can bee seen in Class I and vertical maxillary deficiency cases.
On the other hand, more uprighted lower incisors tend to enlarge the
angle [27-29]. In our study, the nasolabial angle was 100.65 for males
and 100.70 for females, whereas the mentolabial angle was 121.21 for
males and 124.31 for females with no significant difference between
males and females (P=0.177 and P=0.394, respectively).

As mentioned previously, the Egyptian race is close to
Mediterranean Asians, Europeans, and North Africans, which are
Caucasian in origin [1-4]. Comparison of the findings of this study to
those of Basciftci et al. on Anatolian Turkish adults that represent the
population of Mediterranean Asia, Ousehal et al. on Moroccan subjects
who represent the North African population, and Caucasian subjects
show a high degree of similarity among these populations [13,14,30].
For the anteroposterior skeletal relationship, the mean value of the
SNA for the Egyptians in this study was 82.09 degrees, which was close
to the 82.57 degrees and 82.2 degrees of the Anatolian Turkish subjects
and Caucasian subjects, respectively, but a little more than the 80.88
degrees of the Moroccan subjects [13,14,30]. Furthermore, the SNB
value was 77.9 degrees, which was similar to the value of the Moroccans
and close to the 78.2 degrees of the Caucasians but less than the 79.9
degrees of the Turkish subjects [13,14,30]. For the ANB angle, the
values were almost the same for the Egyptian and Caucasian subjects,
which were 4.1 degrees and 4 degrees, respectively [30]. However, the
Moroccans and Turks showed reduced values, which were 3.17 degrees
and 2.65 degrees, respectively [13,14]. These similarities among these
populations support the above-mentioned theory about the origin of
the Egyptian race. These minor differences might be attributed to the
effect of migration to the area of the Nile valley and to the environmental
changes that happened over time, especially the climatic changes [31].

Conclusions
The outcomes of this study demonstrate the following:

o Egyptians have distinct craniofacial measurements, which
are close to the measurements of Mediterranean Asians,
Europeans, and North Africans, which are Caucasian in origin.

 The resulting data are a useful reference for the cephalometric
values of Egyptian populations for use in clinical examinations
and planning for orthodontic and orthognathic treatments
together with the patient’s need and desires.

o The results showed both linear and angular differences in
craniofacial morphology between males and females.
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