International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

The Association between the Facial and Dental
Arch Forms
Mohammed Nahidh, B.D.S., M.Sc.1, Haider M. A. Ahmed, B.D.S., M.Sc. 2,
Ammar Salim Kadhum, B.D.S., M.Sc.3, Ali M. Al-Attar, B.D.S., M.Sc.4
1, 4

Assistant Professor. Department of Orthodontics, College of Dentistry, University of Baghdad
2, 3

Lecturer. Department of Orthodontics, College of Dentistry, University of Baghdad

Abstract: Background: This study aimed to find out the association between the facial forms and the dental arch forms in a sample of
Iraqi adults with normal dental, sagittal and transverse jaws relations. Materials and Methods: Eighty dental students participated in
this study. Standardized frontal photographs for the face were taken to determine the facial taper angle. Maxillary and mandibular
dental casts were obtained to classify the dental arch forms. The association between the facial forms and dental arch forms was
determined by Pearson's Chi square test. Results and Conclusions: There was no significant association between the facial and dental
arch forms except in females between the mandibular dental arch and face.
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1. Introduction
Appraisal of the facial types or forms is a vital aspect in
orthodontic diagnosis, treatment planning and prognosis.
Many factors play role in establishing the facial morphology
like the shape of pharyngeal air space (1), anatomy of
masticatory muscles (2,3), the anatomy of dento-alveolar
complex (4) and the types of occlusion (5,6).
The craniofacial complex growth direction is determined by
the facial types (7,8) and this is important in choosing the type
of biomechanics used to treat orthodontic cases (9).

found that the long-face pattern included a narrow dental
arch, while the short face pattern had wide arch. Graber (12)
found that leptoprosopic (dolichocephalic) individuals have
narrow dental arches, while euryprosopic (brachycephalic)
individuals have broad, round dental arches. Mesoprosopic
(mesocephalic) individuals fit somewhere in between these
two.
Schulhof et al. (32) stated that a wide dental arch is generally
associated with wide face type. On the other hand, AlShalabi (33) concluded that there is weak relation between
facial forms and arch forms.

The facial index is a term used to express the facial
proportions. It can be determined by many methods. Firstly,
by dividing the facial height (measured from Nasion to
Gnathion) by the bizygomatic width (measured from the
right to the left Zygion). The other method is by calculating
the ratio of the bizygomatic width to the anterior face height.
The word Prospon in Greek means face (10). Either method
can be used to describe the facial types as euryprosopic,
mesoprosopic and leptoprosopic (11).

Salem (34) found an association between mid arch form with
mesoprosopic and euryprosopic facial form in males while
in females there was an association of mid arch form with
mesoprosopic facial form.

Graber (12) classified the individuals according to their facial
types
into:
dolichocephalic,
brachycephalic
and
mesocephalic. Viazis (13) used the facial taper angle to verify
the different facial types in term of normal, square and long
facial types.

Ahmed and Ali (35) concluded that the relation between facial
type and dental arch form is a direct one, and as the facial
type graduated from leptoprosopic to mesoprosopic to
euryprosopic the maxillary dental arch form increases from
narrow to mid to wide.

Dental arch form, on the other hand, is so important to be
preserved during orthodontic treatment to get stable final
results. Many have tried to establish a classification for the
arch forms since 1887 when Bonwill postulated his triangle
using anatomical landmarks in the mandible and tried to
recognize the size, shape, and absolute position of each tooth
with reference to this primary triangle. Since then, many
researchers (14-31) developed their own methods to determine
the dental arch forms using the dental casts, the computer
and complex mathematical formulas.

Al-Taee and Al-Joubori (36) found an association between the
mid arch form and the mesoprosopic facial type in maxillary
dental arch of both gender and the mandibular dental arch in
female in a group of Class II division 1 patients with overjet
3-6 mm. and no clear association between coordinate dental
arch form and facial type in Class II division 1 patients with
overjet 6-10 mm. and Class III patients.

The relation between the facial forms and the dental arch
forms had been studied by different authors. Tsunori et al. (4)

Al-E'nizy (31) found a high association between the mid arch
form and the average face type and between the narrow arch
form with the long face type and the wide arch form with the
short facial type.

Paranhos et al. (37) concluded that the facial type was not
associated with mandibular dental arch forms in individuals
with normal occlusion; moreover, Nayar et al. (38) failed to
find a significant relation between the facial and arch forms.
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Most of the listed studies used the ratio between the facial
height and width as a measure to classify the facial forms
with different methods to assess the arch form. In this study,
the facial taper angle was used for the first time to classify
the facial types and relate them to the dental arch forms.

(Euryprosopic) whereas lower ones indicate a longer,
narrower face (Leptoprosopic).

2. Materials and Methods
Sample
The sample consisted of eighty students from the College of
Dentistry, University of Baghdad (33 males and 47 females)
with an age ranged between 19-23 years old. All of them had
normal dental, sagittal and transverse jaws relations with no
history of orthodontic treatment and /or orthognathic
surgery. Their teeth were sound with no large or proximal
fillings or attrition.
Methods
After taking a consent form for all participants, full extra
and intra-oral examinations to fulfill the inclusion criteria,
frontal facial photograph was obtained for each participant
in a cephalostat based head position using digital camera
(Sony CyberShot H 50, 9.1 Mega pixels, 15 X optical zoom,
Sony Corporation, Nagoya, Japan) (35).
Maxillary and mandibular dental impressions were taken
using alginate impression materials (Alginmax, Italy) and
poured with dental stone (Elite Model thixotropic, Italy).
After setting, the impression was inverted on a plastic mold
containing Plaster of Paris (Al-Ahleea, Iraq) to get a base for
the cast. The casts were photographed using a photographic
apparatus described by Ahmed and Diab (39-40) (Figure 1),
which provided a constant distance between the digital
camera and the occlusal teeth surfaces through a clear plastic
plate for standardization of position and orientation.

Figure 2: Facial taper angle (13)
According to the method of Al-E'nizy (31) and Ahmed and
Ali (35), the dental arch forms were classified into narrow,
mid and wide using three ratios (Figure 3) namely anterior
arch length / inter-canine distance, molar vertical distance /
inter-first molar distance and total arch length / inter-second
molar distance.

Figure 3: Dental arch measurements

Figure 1: Photographic apparatus. (39,40)
Reproduced with kind permission of Dr. Ahmed
Facial taper was measured on the frontal facial photograph
using AutoCAD software (version 2016, AutoDesk inc.,
California, USA) according to the method of Viazis (13).
Facial taper angle formed by the intersection of two lines
(one on each side) connecting the most lateral points of the
orbits and the junction of the upper and lower tips at the
corners of the mouth (Figure 2). The mean plus or minus one
standard deviation (± SD) is 45 degrees ± 5 degrees
indicated a normal facial form (Mesoprosopic). Larger
values of this angle would indicate a wider more square face

For each ratio, a standardized number was calculated and the
mean of these standardized numbers was used to classify the
dental arch forms into:
1) Narrow form; the mean of standardized number > +1.
2) Mid form; the mean of standardized number between (+1
and -1).
3) Wide form; the mean of standardized number < -1.
Statistical analyses
The data were analyzed using SPSS program (version 21).
The statistical analyses included the descriptive analysis
(frequencies and percentages) and inferential statistics
(Pearson's Chi square).
In the statistical evaluation, the following levels of
significance were used:
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Non-significant
Significant
Highly significant

NS
S
HS

P > 0.05
0.05 ≥ P > 0.01
P ≤ 0.01

3. Results

Table 4: Frequency distribution and percentages of
mandibular arch forms against facial forms in female group
Arch
forms
Mid

Tables 1-6 showed the frequency distributions and
percentages of facial forms in relation to dental arch forms
in both genders and total sample.

Narrow

The results revealed non-significant associations between
the facial and dental arches forms except in females when a
high significant association was reported between
mandibular dental arch form and facial form (Table 4).

Total

Table 1: Frequency distribution and percentages of
maxillary arch forms against facial forms in male group
Arch
forms
Mid
Narrow
Wide
Total

No.
%
No.
%
No.
%
No.
%

Eury
9
34.62
1
33.33
2
50
12
36.36

Facial forms
Lepto Meso
8
9
30.77 34.62
1
1
33.33 33.33
2
0
50
0
11
10
33.33 30.30

Total
26
100
3
100
4
100
33
100

X2=3.14, d.f.=4, p-value=0.535 (NS)
Table 2: Frequency distribution and percentages of
mandibular arch forms against facial forms in male group
Arch
forms
Mid
Narrow
Wide
Total

No.
%
No.
%
No.
%
No.
%

Eury
9
33.33
1
50
2
50
12
36.36

Facial forms
Lepto Meso
10
8
37.04 29.63
0
1
0
50
1
1
25
25.00
11
10
33.33 30.30

Total
27
100
2
100
4
100
33
100

X2=2.134, d.f.=4, p-value=0.711 (NS)
Table 3: Frequency distribution and percentages of
maxillary arch forms against facial forms in female group
Arch
forms
Mid
Narrow
Wide
Total

No.
%
No.
%
No.
%
No.
%

Eury
14
37.84
1
20
2
40
17
36.17

Facial forms
Lepto Meso
10
13
27.03 35.14
3
1
60
20
2
1
40
20
15
15
31.91 31.91

Total
37
100
5
100
5
100
47
100

X2=2.476, d.f.=4, p-value=0.649 (NS)

Wide

No.
%
No.
%
No.
%
No.
%

Eury
12
36.36
2
25
3
50
17
36.17

Facial forms
Lepto Meso
6
15
18.18 45.45
6
0
75
0
3
0
50
0
15
15
31.91 31.91

Total
33
100
8
100
6
100
47
100

X2=17.397, d.f.=4, p-value=0.002 (HS)
Table 5: Frequency distribution and percentages of
maxillary arch forms against facial forms in total sample
Arch
forms
Mid
Narrow
Wide
Total

No.
%
No.
%
No.
%
No.
%

Eury
23
36.51
2
25
4
44.44
29
36.25

Facial forms
Lepto Meso
18
22
28.57 34.92
4
2
50
25
4
1
44.44 11.11
26
25
32.5 31.25

Total
63
100
8
100
9
100
80
100

X2=3.708, d.f.=4, p-value=0.447 (NS)
Table 6: Frequency distribution and percentages of
mandibular arch forms against facial forms in total sample
Arch
forms
Mid
Narrow
Wide
Total

No.
%
No.
%
No.
%
No.
%

Eury
21
35
3
30
5
50
29
36.25

Facial forms
Lepto Meso
16
23
26.67 38.33
6
1
60
10
4
1
40
10
26
25
32.5 31.25

Total
60
100
10
100
10
100
80
100

X2=8.135, d.f.=4, p-value=0.087 (NS)

4. Discussion
Evaluation of the facial form has important effect on the
treatment planning because it may exaggerate or alleviate
the treatment outcomes and may interfere with final esthetic
and stability of treatment.
There are many methods determining the facial types. Some
from frontal other from profile and 3D assessment is also
possible. In this study, facial taper angle was used for the
first time to determine the facial forms.
Tables 1-6 showed that mid arch form is associated with all
facial forms but mostly the europrosopic type. The same was
true for other arch forms. No absolute association between
the facial form and dental arches form in any genders and
total sample was reported, this may be due to the method of
determining the facial form as it depended on the width of
the mouth and eyes, which may differ among people, not the
facial length and width.
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The results of the present study revealed a non-significant
association between dental arch forms and facial forms, this
comes in agreement with Ahmed and Ali (35) Paranhos et al.
(37)
and Nayar et al. (38) except in females where there was
high significant association between mandibular dental arch
form and facial form.
As conclusion; there is no significant association between
the facial and dental arches forms.
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