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Introduction

Crossbite can be defined as an abnormal relationship between one 
or more teeth in one arch to the opposing arch in the buccolin-
gual or labiolingual direction [1]. It is a major orthodontic discrep-
ancy affecting many individuals in various age ranges. However, 
crossbite usually develops during the growing phase of  a child 
[2]. Interceptive orthodontic treatments are an early intervention 
to guide the eruption of  teeth and correction of  malocclusion 
and highly desirable [3]. Crossbite can be divided into anterior or 
posterior crossbite.

Anterior crossbite is defined by Salzman as the lingual placement 
of  maxillary incisors in relation to the opposing mandibular teeth 
when both arches are in centric occlusion [4]. It can be further 
classified into dentoalveolar, skeletal and functional [5]. Single 

tooth crossbite is usually seen in dentoalveolar anterior crossbite 
and skeletal crossbite usually seen due to retrognathic maxilla and 
prognathic mandible[6]. Functional crossbite is commonly seen 
in pseudo-class III malocclusion [6]. Clinically, anterior crossbite 
manifests with reverse overjet and premature tooth contact lead-
ing to the displacement of  the mandible [7].

Posterior crossbite is defined by Foster as the occlusion of  buc-
cal cusps of  the lower teeth outside the arch of  the upper teeth 
[8]. It may be present as unilateral or bilateral crossbite involving 
single or multiple teeth in the functioning occlusal position [9]. 
The mechanism of  posterior crossbite involves shifting of  the 
mandible to one side where multiple and stable contacts occur, 
which results in tooth wear, abnormal growth and development 
of  teeth and jaws [10]. Crossbite involving canines is considered 
as posterior crossbite [11]. 
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Several studies have reported the prevalence of  crossbite. In a 
study done by Anistotoaei et al, the prevalence of  posterior cross-
bite was 10.94% [12]. A study on the prevalence of  crossbite in 
children with sucking habits reported that the tendency to develop 
posterior crossbite in the primary dentition is higher for pacifier 
suckers than for digit suckers[13]. Anterior and posterior cross-
bite in early mixed dentition is believed to be transferred from the 
primary to permanent dentition and can have long term effects on 
the growth and development of  teeth and jaws [14]. Therefore, 
interceptive orthodontic treatment is advised to guide a normal 
occlusion. There are various challenges faced by the orthodontists 
such as dilacerated tooth, extrusion of  fractured tooth, deep bite 
correction, bonding failure, obstructive sleep apnea, mini implant 
failures, maxillary hypoplasia in growing child and side effects of  
bisphosphonates on tooth movement [15-23]. 

However, to overcome the challenges, a proper diagnosis and 
treatment planning should be done. Besides that, the quantifica-
tion of  force delivered by orthodontic auxiliaries also plays an 
important role [24]. It is also important to understand the stressed 
produce along the surface of  the implant to avoid mini implant 
failures [25, 26]. Previously our team has a rich experience in 
working on various researchprojects across multiple disciplines. 
[27-40]. Now the growing trend in this area motivated us to pur-
sue this project.

Thus, the aim of  the study was to assess the prevalence and as-
sociated factor for crossbite malocclusion in the South Indian 
population.

Materials and Methods

A retrospective study was conducted involving patients visiting a 
dental hospital from July 2019 till March 2020. Ethical approval 
was granted by the Institutional Ethics Committee with the fol-
lowing ethical approval number SDC/SIHEC/2020/DIASDA-

TA/0619-0320.

Data was collected from the records of  the patients who reported 
for orthodontic treatment in a University Hospital. Subjects with 
class II malocclusion and crossbite were included and subjects 
with temporomandibular joint disorder were excluded in the 
study. A total of  60 subjects with crossbite were selected in this 
study. To minimize bias, cross-verification was done using photo-
graphs and reviewed by the second reviewer.

Data variables including socio-demographic data such as age and 
gender, presence of  crossbite, site of  crossbite and presence of  
class II malocclusion were retrieved and recorded. Data were ana-
lyzed using Statistical Package for Social Science, SPSS Version 20 
(IBM Corporation, New York, USA). A Chi-square test was done 
to establish the association between the categorical variables.

Results & Discussion

The overall objective of  this study was to evaluate the associa-
tion of  crossbite with class II malocclusion and its prevalence in 
the South Indian population. The study on prevalence helps the 
orthodontist to rule out early diagnosis and treatment plan for a 
better treatment outcome.

A total of  60 subjects were selected in the study out of  which 
58.3% were males and 41.7% were females as shown in Graph 
1. The age range of  the patients was 9-51 years with a mean age 
of  25 years. Crossbite was common in class II division 1 (91.7%) 
than class II division 2 (8.3%) as shown in Graph 2. Posterior 
crossbite (66.7%) was common followed by anterior crossbite 
(33.3%) as shown in Graph 3.

In the present study, the overall prevalence of  crossbite in class II 
malocclusion was 6%. Anistoroaei et al reported that the preva-
lence of  crossbite was 3.6%, in which the value was lesser than the 
present study [12]. Another study also reported that 2.7% of  class 

Graph 1. Bar chart depicting the frequency distribution of  crossbite based on gender. X-axis represents the gender and Y-axis represents 
the number of  patients with crossbite. Blue denotes male patients and red denotes female patients. Crossbite was common in males 

(58.3%) than females (41.7%).

Graph 2. Bar chart depicting the frequency distribution of  crossbite based on the class II malocclusion. X-axis represents class II maloc-
clusion and Y-axis represents the number of  patients with crossbite. Orange denotes class II division 1 and yellow denotes class II divi-

sion 2. Crossbite was common in class II division 1 (91.7%) than class II division 1 (8.3%).
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II malocclusion had crossbite [13]. Sultana et al reported that the 
prevalence of  crossbite in class II malocclusion was 18.4% which 
was higher compared to the present study [41]. Overall, we can 
observe that the prevalence of  crossbite in class II malocclusion 
was lower compared to class I malocclusion in the previous stud-
ies [12, 41, 42].

Crossbite was more common in males (58.3%) than females 
(41.7%). Posterior crossbite was common in males (60%) and fe-
males (76%) compared to anterior crossbite as shown in Graph 
4. However, there was no statistically significant association be-
tween gender and crossbite (p>0.05). Previous studies reported 
that crossbite in females was higher than males which were con-
trary to the present study [1, 12, 41, 43]. However, there was no 
statistically significant difference in the previous study which was 
similar to the present study [1, 12, 41, 43, 44]. In a study done 
by Woitchunas et al reported that males were predominant with 
crossbite which was similar to the present study [45]. According 
to the site of  crossbite, a previous study reported that anterior 
crossbite was common in males with 35% and posterior crossbite 
was common in females with 47% which was contrary with the 
present study [41].

This present study also found that there was no statistically sig-
nificant difference between class II malocclusion with crossbite 
(p>0.05). Posterior crossbite was common in class II division 1 
(67%) and class II division 2 (60%) compared to anterior cross-
bite as shown in Graph 5. A previous study reported that there 
was a significant association between malocclusion with crossbite 
which was contrary to the present study [12]. However, it also 
reported that class II division 1 was more prevalent with crossbite 
with 3.1% compared to class II division 2 with 0.52% which is in 
line with the present study [12]. In a study done by Al-Dabagh in 
Yemen, there was no incidence of  crossbite seen among class II 
malocclusion patients [(1)]. Moreover, this present study revealed 
that posterior crossbite (67%) was common compared to anterior 
crossbite (33%) which is similar to the previous study [46].

The study on the prevalence of  crossbite provides information to 
the orthodontist regarding the importance of  interceptive treat-
ment to minimize the risk of  crossbite as age increases. There 
are various treatment approaches depending on the diagnosis and 
prognosis of  each case. Orthodontists use various analysis for 
diagnosis and treatment planning [35]. Sagittally linear cephalo-

Graph 3. Bar chart depicting the frequency distribution of  crossbite based on the sites of  crossbite. X-axis represents sites of  crossbite 
and Y-axis represents the number of  patients with crossbite. Purple denotes anterior crossbite and green denotes posterior crossbite. 

Posterior crossbite (66.7%) was more common than anterior crossbite (33.3%).

Graph 4. The bar chart depicting the association of  gender with the site of  crossbites. X-axis represents gender and Y-axis represents the 
number of  patients with crossbite. Blue denotes anterior crossbite and green denotes posterior crossbite. Chi-Square test was done and 
association was found to be not statistically significant. Pearson Chi-square value: 0.109a, df: 1, p-value: 0.741 (>0.05). In both male pa-

tients and female patients posterior crossbite was more common than anterior crossbite, and there was no significant association between 
gender and site of  crossbite.

Graph 5: The bar chart depicting the association of  class II malocclusion with the site of  crossbite. X axis represents the class II maloc-
clusion and Y axis represents the sites of  crossbite. Blue denotes anterior crossbite and green denotes posterior crossbite. Chi-Square 

test was done and association was found to be not statistically significant. However, it is not statistically significant. Pearson Chi-square 
value: 1.680a, df: 1, p-value: 0.195 (>0.05). In both class II division 1 and class II division 2, posterior crossbite was more common than 

anterior crossbite and there was no significant association between class II malocclusion and site of  crossbite.
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metric dimensions can improve the efficiency diagnosis and treat-
ment planning in class II and class III tendencies [47]. Meanwhile, 
gonial angle in cephalometric analysis can be used as an indicator 
in growth patterns [48]. The limitation of  this study was a small 
sample size and observer bias. Further study can be done to asso-
ciate crossbite with other etiological factors and evaluate various 
treatment approaches in managing crossbite cases.Our institution 
is passionate about high quality evidence based research and has 
excelled in various fields [49-59]. We hope this study adds to this 
rich legacy.

Conclusion

Within the limitations of  the study, it can be concluded that the 
overall prevalence of  crossbite in class II malocclusion was 6%. 
Posterior crossbite was common in males and females and also in 
class II division 1 and class II division 2 malocclusion which was 
not significant.
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