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Abstract

Introduction Anterior cross bite is a common
malocclusion and early treatment is indicated.
Determining its prevalence is important to plan
orthodontic services.

Objective To assess the prevalence and associated
features of anterior cross bite in pre-adolescent
patients attending an orthodontic clinic.

Methods A hospital based cross sectional study was
conducted. Seven hundred and twenty one
consecutive patients were examined for anterior
cross bite. Anterior cross bite were recorded when
maxillary incisor/s occluded lingually to mandibular
incisor/s in  centric  occlusion. Mandibular
displacement, gingival recession, tooth mobility,
presence of posterior cross bite and skeletal pattern
were also assessed.

Results Of the 721 patients, 193 (26.7%) had anterior
cross bite. Twenty two (11.4%) had both anterior and
posterior cross bite. Among patients with anterior
cross bite 62% had unilateral involvement and 38%
had bilateral involvement. One hundred (51.8%) had
involvement of only one incisor while 64 (33.2%)
had involvement of two incisors. Class 1 skeletal
pattern was found in 103 (53.37%) patients with
anterior cross bite, Class 2 skeletal pattern in 33
(17.1%) and Class 3 skeletal pattern in 57 (29.53%).
Mandibular displacement was present in 93 (48.19%)
patients and 5 (2.5%) showed tooth wear in anterior
cross bite. Gingival recession was seen in 43 (22.3%)
and tooth mobility of involved lower incisors in 12
(6.2%).

Conclusion The prevalence of anterior cross bite is
high in pre-adolescent patients attending an
orthodontic clinic.
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Introduction

Anterior cross bite is a common
malocclusion and it is usually evident in early mixed
dentition. Salzman defined anterior cross bite as the
lingual placement of maxillary incisors in relation to
the opposing mandibular teeth when both arches are
in centric occlusion [1]. Studies report prevalence of
7-10% in children in mixed dentition [2]. A national
survey in Iraq reported prevalence of 5.5% [3].
Prevalence of anterior cross bite of 24% -36% have
been reported in orthodontic patients [4,5].

Depending on the etiology and clinical
presentation, anterior cross bite can be classified into
three main types namely dento-alveolar, skeletal and
functional [6,7]. Dento-alveolar anterior cross bite
often involves a single tooth rather than multiple
teeth. This simple anterior cross bite is mainly of
dental origin and these patients have normal antero-
posterior skeletal relationship. Skeletal anterior cross
bite usually occurs as a result of a skeletal
discrepancy in the maxilla (retrognathic) or the
mandible (prognathic). Functional anterior cross bite
is a type of pseudo class III malocclusion in which
the mandible is postured forward from its true centric
position [8].

Several factors are reported as causes of
anterior cross bite, including a lingual eruption path
of maxillary incisors, retained primary incisors,
potential crowding, presence of supernumerary teeth,
trauma and class III skeletal pattern.

Anterior cross bite clinically manifests with
reverse over jet, premature contact of cross bite teeth
leading to displacement of the mandible, gingival
recession as well as mobility of the lower incisors
involved in the cross bite [9].
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Treatment of anterior cross bite is
recommended in primary and early mixed dentition,
whether it is of skeletal or dentoalveolar origin [10].
Early correction of anterior cross bite eliminates
mandibular displacement thus promoting
establishment of centric relationship [11]. If
neglected this may cause abrasion of the labial
surfaces of upper incisors which may damage the
periodontal support of lower incisors involved in the
cross bite [12]. Furthermore this may exert strain on
the orofacial structures, with adverse effects on the
temporomandibular joint and masticatory system
[13]. Therefore early intervention and correction of
anterior cross bite would eliminate complications
and promote establishment of centric relationship.

Accurate information on prevalence and
factors associated with anterior cross bite 1is
necessary to plan orthodontic services Therefore it is
important to clinically evaluate patients who present
with cross bite. The current study aims to assess the
prevalence and associated features of anterior cross
bite in preadolescent orthodontic patients.

Methods

We carried out a cross sectional, hospital
based, observational study of 721 patients attending
the Division of Orthodontics, University Dental
Hospital, Peradeniya.

All consenting participants were clinically
examined using dental mirror, probe and overjet
ruler by the principal investigator and anterior cross
bite was recorded when maxillary incisor/s (central
and /lateral incisors) occluded lingually to
mandibular  incisor/s in  centric  occlusion.
Mandibular displacement, gingival recession, tooth
mobility, presence of posterior cross bite and skeletal
pattern were assessed. Standard palpation method
was used to clinically assess the skeletal pattern.

Patients who had previous orthodontic
treatment, cleft lip /palate or other craniofacial
syndromes and patients with supernumerary teeth
were excluded from the study. These exclusion
criteria have been adopted by other studies [14,15].

Test-re test reliability was assessed by
randomly selecting 30 participants and reassessing
them 30 days after the initial assessment.

The study was approved by the Ethical
Review Committee of Faculty of Dental Sciences,
University of Peradeniya. The parents provided
informed consent for their children to participate in
the study.
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Chi squared test and Fisher’s exact test were
used to check the association between variables.
Statistical analysis was carried out using the
statistical software R.

Results

The sample consisted of 721 patients.
The age ranged from 8 years to 15 years with a mean
age of 11.47 years. One hundred and ninety three
(26.7%) had anterior cross bite. Among those with
anterior cross bite 98 (50.3%) were females and 95
(49.7%) were males. The mean age was 10.87 years
(range 8-15 years). Twenty two (11.4%) patients
with anterior cross bite had posterior cross bite.

Among patients with anterior cross bite
62% had unilateral involvement and 38% had
bilateral involvement. Right side was involved in
84% and left side was involved in 50%.

One hundred (51.8%) had involvement of
only one incisor tooth, 64 (33.2%) had involvement
of two incisors, 6 (3.1%) had involvement of three
incisors and 23(11.92 %) had involvement of all four
incisors. Upper right central incisor (11) was
involved in 24.6%, upper right lateral incisor (12)
was involved in 28.83%, upper left central incisor
(21) was involved in 19.82% and upper left lateral
incisor (22) was involved in 25.83%.

One hundred and three (53.37%) patients
with anterior cross bite had class 1 skeletal pattern,
33 (17.1%) had class 2 and 57 (29.53%) had class 3
skeletal pattern. Class 1 and class 3 skeletal patterns
were significantly associated with anterior cross bite
(p < 0.05). Patients who had anterior cross bite with
mandibular displacement (53.76%) also showed
significant association with class I skeletal pattern.
Of the patients who had both anterior cross bite and
posterior cross bite 45.45% had class III skeletal
pattern.

Among 193 patients with anterior cross bite
93(48.19%) had mandibular displacement. Only five
(2.5%) patients with anterior cross bite showed tooth
wear. Gingival recession was present in 43 (22.3%)
and tooth mobility of involved lower incisors was
present in 12 (6.2%).

Discussion

This study found that of 721 patients
attending the Division of Orthodontics, University
Dental Hospital, 26.7% had anterior cross bite. The
results of the anterior cross bite in this study were
similar to the results of other studies conducted in the
Asian region [4,5]. Among the anterior cross bite
patients, 22 (11.4%) had posterior cross bite and its
association was clinically significant. Dacosta et al.
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also reported that 14.3% had coexisting of posterior
cross bite [16]. The percentage of males and females
among patients with anterior cross bite were similar.
This finding was similar to that reported among
school children in Brazil [17].

When the side of involvement of anterior
cross bite was considered, 62% had unilateral
involvement and 38% affected bilaterally. In this
sample 84% had right side occurrence and 50% had
left side involvement. This finding was similar to the
results obtained by some other studies which
highlighted the relatively higher frequency of
unilateral cross bite than that of bilateral cross bite
[16].

With regard to affected incisors the majority
of patients of anterior cross bite involved a single
tooth (51.8%), two involved teeth were found in
33.16%, three involved teeth were found in 3.11%
and 11.92% involved all four incisors. This showed
that single tooth involvement was most frequent
finding among the patients with anterior cross bite.
These results were comparable with previous studies
done by Abdulla in 1996 (18) and Al . Huwaizi in
2000 [9].

Lateral incisors were more commonly
affected by anterior cross bite (28.83% on the right
side and 25.83% on the left) than central incisors
(24.62% on the right side and 19.82% on left side)
as shown on figure 02. This result was also
confirmed by a national Iraqi survey on anterior
cross bite and may be due to its palatal development
position [3, 19].

When the skeletal pattern associated with
anterior cross bite was considered, class 1
relationship showed the highest percentage  and
both class 1 and class 3 skeletal patterns showed
statistically significant association with anterior cross
bite in this study. This result was consistent with that
of a study by Dacosta in Nigeria that showed that
anterior cross bite was more frequent among class 1
malocclusion than others [16]. This research finding
of the current study further highlights that it is
needed to intervene anterior cross bite in early stage
to support to express the normal growth potential of
maxilla. However, when both anterior and posterior
cross bites were associated together, which was more
significantly related with the class III skeletal pattern
(45.45%) and which highlights the need of treatment
with functional orthopedics to address the skeletal
discrepancy.

In the present study 48.19 % had
mandibular displacement with anterior cross bite and
it was statistically significant. The concept that
continuous mandibular displacement either forward
or laterally may create future temporomandibular
disorders is still questionable with various research
findings. However, it is important to eliminate
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mandibular displacement due to anterior cross bite in
growing children with orthodontic treatment to
establish centric occlusion and to avoid occlusal
trauma [11].

Tooth wear, gingival recession and mobility
of teeth involved in cross bite are considered the
main indicators of occlusal trauma. The present
study demonstrates a statistically significant
association between these clinical parameters and
anterior cross bite. It is paramount to take early
measures to correct anterior cross bite to prevent
such complications.
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