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Introduction

With the observed increasing number of Saudi
patients seeking orthodontic treatment, a number
of investigators have reported on the prevalence
of malocclusion and need for orthodontic
treatment in the Saudi Arabian population.1-3

Others have reported on Saudi Arabian’s
cephalometric findings.4-6 However, no reports
have been published in regard to the distribution
of the different malocclusal features in patients
attending for orthodontic treatment. The latter is
likely to be of importance not only for the
successful planning of dental services, but also to
orthodontic clinics and dental offices providing
such care.

The purpose of this investigation was to
determine the pattern of the different malocclusal
features in Saudi patients attending for
orthodontic treatment at the College of Dentistry,
King Saud University, Riyadh.

Materials and Methods

The study sample consisted of 641 Saudi
patients attending for orthodontic treatment at
the College of Dentistry, King Saud University. Data
was collected from clinical examination charts,
study models and orthopantomograms (OPC). The
variables included sex, age, type of malocclusion,
arch form, length and symmetry, stage of dentition,
asymmetrical dental extractions, midline
discrepancy, midline diastema and crossbite. The
recording criteria were as follows:

1. The type of malocclusion, classified according
to the method proposed by Angle.7

2. Arch form, classified as either long and
narrow, average (ovoid), or wide and broad
(square).8

3. Arch symmetry, analyzed with the use of a
symmetrograph.9

4. Asymmetrical extraction,   considered  when
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The prevalence of many orthodontic-related variables was investigated and analyzed in the largest
orthodontic clinic in Saudi Arabia. The results of the study indicate that the majority of the orthodontic
cases were young patients with females showing a marginally higher percentage than males. Class
I molar relationship, permanent dentition, ovoid arch form, crowding, asymmetrical tooth extraction
and asymmetrical arch were found most frequently. A very strong correlation was found between
asymmetrical tooth extraction and the existence of dental arch asymmetry. Crossbite, crowding and
class III molar relationship may be the principal reasons for patients to seek orthodontic treatment.
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premature extraction of deciduous teeth or
permanent teeth had taken place on one side
of the dental arch only.

5. Midline discrepancy, considered when the
maxillary and mandibular dental arch midlines
did not coincide with one another.

6. Midline diastema, considered only when the
measurement between the proximal surfaces
of the maxillary central incisors was 0.5 mm or
more.10

7. Crossbite assessment, based according to its
location in the dental arch, whether anterior
or posterior. Posterior crossbites were not
differentiated into unilateral or bilateral.

8. Arch length availability, categorized according
to available space for teeth in the arch.
Crowding was considered if there was 2 mm
or more dental arch insufficiency, and spacing
if dental arch excess was 2 mm or more.11

Between those two, the dental arch length
was considered adequate. In cases of
permanent dentition, the traditional brass
wire method was used. However, for the mixed
dentition cases, the Moyer’s mixed dentition
analysis utilizing the 75% level of prediction
was used.9

All data collection and evaluation was
performed by one examiner to avoid inter-
examiner variability. The results were processed
and analyzed by the use of Chi-square test and the
correlation t test at a significance level of p<0.05.

Results

Sex distribution

The distribution of females (52.7%) and males
(47.3%) was marginally higher in the former but
was not statistically significant (p>.1).

Age distribution [Fig. 1]

The age range of patients attendingf or
orthodontic treatment was between 5 and 46
years. However, three major age-groups
constituting the overwhelming majority of the
patients (91.4%) were identified. Those between
11-16 years (44.5%) had the highest representation,
followed by age-groups between 17-22 years (26%)
and 5-10 years (20.9%). Adult patients over the age
of 30 years constituted a very small percentage of
patients seeking orthodontic treatment (total=3%).

Arch length availability [Figs. 2 and 3]

Dental crowding was the most common finding
in the arch length analysis (49.5%), distributed as
anterior crowding (60.6%) and posterior crowding
(39.4%). Arch length adequacy constituted 21.9%,
whilst dental spacing or excess in arch length
represented 28.6%. The latter was distributed as
anterior spacing (62.1%) and posterior spacing
(37.9%).

Figure 1. Malocclusion and age distribution.

Figure 2. Frequency distribution of arch length availability.
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Maiocclusal abnormalities [Figs. 3 and 4]

High prevalence of asymmetrical tooth extraction
(57.1%) and arch asymmetry (61.3%) were
established. The two were significantly highly
correlated (p<0.05). The prevalence of crossbite was
also relatively high (56.3%) and almost equally
distributed between the anterior region of the
dental arch (49.6%) and the posterior region
(50.5%).The prevalence of midline diastema and
midline discrepancy were 32.8% and
30.7%,respectively. Utilizing the correlation t test,
it was only the midline diastema which was found
to be correlated to arch asymmetry, asymmetrical
tooth extraction and crossbite (Table 1.)

Arch form [Fig. 5]

The most common type of dental arch form was
the average or ovoid (76.1%), followed by the
square or broad (14.4%) and, finally, the narrow
or peaked (9.5%).

Figure 3.   Frequency distribution of anterior/posterior arch
length abnormalities.

Figure 4. Frequency distribution of maiocclusal abnormalities.

Table 1. Correlation analysis of malocclusion abnormalities.

Asymmetric Midline Midline
extraction Crossbite discrepancy diastema

Arch .8194 .2885 .2167 .0017
asymmetry <.05 <.05 <.05 >.05

Asymmetrical .2915 .2358 .0195
extraction _ <.05 <.05 >.05

Crossbite .2321 .0286
– – <.05 >.05

Midline _ _ .1402
discrepancy _ _ <.05

Figure 5. Frequency distribution of arch form.
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Dental stage [Fig. 6]

Almost three quarters of the patients were in the
permanent dentition stage (73.9%), the remainder
in the mixed dentition stage. There were no
patients in the deciduous dentition stage.

Molar classification [Fig. 7]

The most common type of malocclusion was
Class I (69.3%), followed by Class II division 1
(12.2%), Class III (9.8%), Class II division 2 (5%) and
pseudo Class III (3.7%).

Discussion

The College of Dentistry at King Saud University
is the largest dental center in Saudi Arabia. It serves
the community through two large polyclinics in the
capital city, Riyadh. The orthodontic department has
eight orthodontists and several supervised dentists
and dental students treating orthodontic patients.
The attending patients came from different parts
of the Kingdom resulting in a total of more than
three thousand active orthodontic cases.

The study sample represents, exclusively,
patients treated in the orthodontic clinics of the
College of Dentistr y, Riyadh. Consequently, it
seems reasonable to consider the data of this
study as being representative of any orthodontic
clinic or dental health center in Saudi Arabia.

Sex distribution

The lack of any signif icant dif ference (p>0.1)
between the number of female and male patients
attending for orthodontic treatment may either
indicate that the level of awareness and interest
in obtaining such treatment is similar between
both sexes, or our findings may be biased due to
the cultural influences on females in the Saudi
society. This is unlike the observation of Syono et
al12 where female patients showed more concern
for correcting their dental malalignment while
male patients were higher in their receptivity of
orthodontic treatment.

Age distribution

The majority of patients who attended for
orthodontic treatment were of the younger age-
groups. This reflects the reality that youngsters are
highly concerned about their appearance even if
functional impairment is non-existent. The very small
percentage of adult patients who attended could
be explained, either by the fact that adult patients
are not frequently referred for orthodontic
treatment or that older patients are less concerned
about the negative esthetic aspect of their dental
malocclusion, and the need for orthodontic
treatment.

It is worth mentioning that the management of
the orthodontic problems of younger age-groups
require not only the alignment of teeth, but also a
variety of dental, skeletal and orofacial imbalances
that accompany different growth patients. There-

EFFECT OF PROTECTIVE COATINGS

7. Frequency distribution of Angle’s molar classification

Figure 6. Frequency distribution of stages of dentition.
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fore, a clinician providing orthodontic treatment
should have sound knowledge of orofacial growth
and development as well as the necessary
orthodontic skills to achieve not only tooth
alignment but also orofacial structural balance.
Furthermore, the young age-groups are usually
afflicted with a high prevalence of dental caries.13,14

This necessitates that the clinician should provide
the maximum protection against dental caries and
enamel hypocalcification by encouraging control in
respect of the frequency of intake of refined
carbohydrates, the use of fluorides and the
maintenance of optimum oral hygiene.

Arch length availability

Almost half the patients attending for orthodontic
treatment were found to have crowding or arch
length insuff iciency. The crowding was more
commonly localized in the anterior arch segment
than posteriorly, and this was in agreement with
previous studies of the Saudi population.1-3

Nevertheless, the percentage of crowding in this
study was higher. The dental spacing or excess of
space was less than the findings of Al-Emran et al2

but slightly higher than what had been observed
by Nashashibi et al1, although they were all in
agreement that dental spacing was more common
in the anterior segment. The significant differences
(p<.005) between crowding, spacing and arch
adequacy suggest that crowding of the dentition
could be a determinant for both the patients and
the referring dentists to seek orthodontic treatment
than dental spacing, despite- the fact that both
dental crowding and spacing negatively affect the
patient’s appearance.

Malocclusal abnormalities

Data from a previous study on the prevalence of
tooth loss in a Saudi population gave an indication
of asymmetric tooth extraction.15,16 The result of the
present study confirms such an observation and
showed a very strong correlation between
asymmetrical extraction and the existence of dental
arch asymmetry.

One-third of the sampled patients exhibited
either maxillary or mandibular midline diastema,
which was unexpectedly not correlated with
asymmetrical extraction. The prevalence of midline
discrepancy was much higher than that reported by
Al-Emran et al2 in Saudi children, but was exactly

similar to that reported by Nashashibi et al1.

Unlike previous reports, crossbite occurrence was
much higher in this study and was almost equally
distributed in the anterior and posterior segments.
Such observation could indicate that the presence
of crossbite may be a strong reason for both the
patients and the referring dentists to seek
orthodontic treatment as it is usually associated
with mandibular shifts, of which patients and/or
referring dentists are aware.

Arch Form

The findings of this study showed that all three
types of arch form were predominant albeit the
difference in frequency levels. Consequently, the
best arch form wires should be the individualized
or customized. This supports previous findings
that there is no single universal ideal arch form
applicable to all cases.17,18

Stage of dentition

Even though the age range of patients was 5-46
years, there was no deciduous dentition case
recorded. In this s tudy, the few f ive-year-old
patients were in the mixed dentition stage. Data
analyses of our findings and those of Al-Emran et
al2 showed no significant differences (p>.05)
between the different stages of dentition despite
different age range.

Molar classification

The frequency distribution of Angle’s types of
malocclusion among the study sample was in close
agreement with that reported by Al-Emran et al2

and Nashashibi et al1 but statistically different at
high level (p>.0001). The Class I molar relationship
type was the most frequently observed and it was
the most predominant feature of Saudi Arabian
patients attending for orthodontic treatment. The
next common was Class II followed by Class III.
However, Class III was found more frequently in
our sample than what had been reported
elsewhere in other countries in respect of the
Saudi population.1,2 This may very well indicate
that Class III malocclusion could be a strong
reason for both the patients and the referring
dentists to seek orthodontic treatment as it usually
affects both function and esthetics of the orofacial
structures negatively.

THE PATTERN OF MALOCCLUSION
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Conclusions

The findings of this study might be considered
to be applicable to any local orthodontic clinic or
office. Both males and females showed similar
interest in obtaining orthodontic treatment.

The majority of orthodontic patients were of the
young age-groups, and a small percentage of
older adult patients. This observation enforces the
need for anti-caries measures, especially the use
of fluoride for maximum dental protection, as well
as the correction of not only tooth malalignment
but also the orofacial skeletal and muscular
imbalances.

Patients attending for orthodontic treatment
displayed a high prevalence of the permanent
stage of dentition, ovoid arch form, Class I molar
relationship, crowding, asymmetrical tooth
extraction, arch asymmetry and crossbite.
Crowding, crossbite and Angle’s Class III molar
relationship seemed to be the most common
reasons for patients to seek orthodontic treatment
or for dentists to refer such cases to the
orthodontists.

The results of this study does not, however,
indicate the orthodontic treatment demand by the
Saudi Arabian population at large due to our
inability to differentiate between those who had
been referred from those who were self-motivated
to seek treatment.
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