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Association of malocclusion and trauma in children: 
A retrospective study

Abstract

Malocclusion is considered one of the most prevalent oral issues and it is considered 
one of the major risk factors for dental trauma. Dental trauma is a distressing experience 
for children, and they can have long‑term physical, esthetic, and psychological effects. 
Hence, the main aim of this retrospective study is to evaluate the association between 
dental trauma and malocclusion in children. Four hundred and fifty patients between 
the age of 8 and 17 years during March 1, 2020–February 31, 2021, with Ellis classes 
1, 2, and 3 were included in the study. Association of type of fracture with gender and 
malocclusion was calculated using Chi‑square test. In case of Ellis class 1 fracture, 9.1% 
of the patients had no malocclusion, 21.8% of them had crowding, 11% of them had 
spacing, and 21.8% of them had anterior protrusion. In case of Ellis class 2 fracture, 
4.3% of them had no malocclusion, 6.4% of them had crowding, 2.8% of them had 
spacing, and 3.6% of them had anterior protrusion. In case of Ellis class 3 fracture, 2.7% 
of them had no malocclusion, 6.4% of them had crowding, 4.6% of them had spacing, 
and 4.6% had anterior protrusion. The results were not statistically significant. Children 
with anterior protrusion and anterior crowding are more prone to severe damage during 
traumatic dental injuries.
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INTRODUCTION

Children are the victims of the majority of dental 
complications. Traumatic injuries are distressing, especially 
when the trauma is associated with the tooth and the 
supporting tissues. Traumatic dental accidents can harm 
the teeth and cause esthetic, psychological, social, and 
therapeutic issues.[1,2] The most serious dental traumatic 

injuries usually involve one permanent tooth and 
maxillary central incisors are the most often affected. 
Fracture involving enamel (Ellis class 1), enamel and 
dentin (Ellis class 2), and fracture involving enamel and 
dentin with pulpal involvement (Ellis class 3) are the most 
common type of dental injury encountered in permanent 
teeth. Dental traumatic injuries most commonly occur in all 
genders and are more prone during the ages of 2–4 years and 
8–10 years.[3,4] Due to their developmental stage, children 
are normally more active during these ages and frequently 
they tend to lack motoric control. As a result, they are often 
unable to accurately assess velocity and risk.[5]

Regardless of the stage of occlusal formation, malocclusion 
is more common than normal occlusion in all populations. 
Malocclusion’s predominance is demonstrated by its 
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multifactorial etiology, which includes genetic and 
environmental causes that all lead to the development of 
various forms of malocclusion.[5,6] Due to their widespread 
occurrence and frequency in all parts of the world, oral 
diseases are considered significant public health issues. Since 
pain and discomfort are rarely serious, malocclusion has not 
been extensively studied.[7,8] In terms of pain, quality of living, 
and social and practical limits, malocclusion has a significant 
effect on individuals and community. Malocclusion can be 
caused by genetically determined causes, environmental 
factors, or, most generally, a result of both inherited and 
environmental factors. Malocclusion can be a result of local 
factors, such as bad oral habits, tooth number, form, and 
developmental abnormalities.[9] Malocclusion has been 
found to have a negative impact on periodontal hygiene 
maintenance, implicated in the increase of dental caries, and 
results in temporomandibular joint disorders. In India, the 
prevalence of malocclusion varies from 20% to 43%. The 
concerns of esthetics, self-esteem, age, gender, self-perception 
of their dental appearance, and peer group norms all influence 
orthodontic treatment uptake. The main advantages of 
orthodontic surgery are improved physical function, tissue 
injury prevention, and cosmetic aspect correction.[10,11]

Earlier studies have demonstrated that nearly one-third of 
preschoolers suffered from traumatic dental injuries.[12,13] 
Evaluation of Traumatic dental injuries (TDI) is important, 
especially in primary dentition due to the potential sequelae 
in the periapical region, that may adversely affect the 
developmental process of permanent teeth and occlusal 
development. Dental injuries are the most common among all 
facial injuries reported in children. The upper central incisors 
are the most often affected teeth by injuries, presumably due 
to their location in the mouth, where they are less secure than 
the other teeth.[14] Physical characteristics such as an elevated 
incisal overjet and an anterior open bite have been identified 
as traumatic dental injuries predisposing factors.[15,16] 
Furthermore, the occurrence of these anterior malocclusion 
characteristics may result in feature loss.

The present study is needed to obtain information about 
the role played by malocclusion in influencing the severity 
of dental trauma. Moreover, it can be used to assess the 
importance of orthodontic correction in children. Our 
research and knowledge have resulted in high-quality 
publications from our team.[17-31]

The main aim and objective of the study are to find out the 
association between malocclusion and trauma in children.

MATERIALS AND METHODS

Study design
Ethical approval was taken from the institutional review 
board (IHEC/SDC/PEDO/21/128). The study design was 
planned and adapted to include all children aged between 

8 and 17 years with Ellis classes 1, 2, and 3 fractures. The 
children were excluded from the study if they did not fall 
under the inclusion criteria.

Sampling technique
A random sampling technique was adopted in the study to 
reduce the risk of bias in sampling and all the cases were 
reviewed by a blind examiner priorly and included in the 
study.

Data analysis
Data were collected from the patient database with the time 
framework between March 1, 2020, and February 31, 2021. 
About 450 orthopantomograms (OPGs) were reviewed by 
two examiners. The OPGs which met the inclusion criteria 
were included in the study. Data were cross-verified by 
another reviewer. The collected data were tabulated under 
the following parameters:
• Patient undergone trauma
• Patient with Ellis classes 1, 2, and 3 fracture.

Statistical analysis
Statistical analysis was done using the  SPSS version 20.0 
(SPSS sofware, IBM, SPSS Statistics for Windows, Armonk, 
NY: IBM Corp). The variables were coded and imported into 
statistical software. The categorical variables were expressed 
in terms of frequency and percentage and bar graphs were 
plotted. Associations were tested using Chi-square test.

RESULTS

In the male population, 13.6% of the population had no 
malocclusion, 0.25.4% of them had crowding, 12.7% of them 
had spacing, and 22% of the male population had anterior 
protrusion. In case of female patients, 3.6% of them had 
no malocclusion, 9% of them had crowding, 5.4% of them 
had spacing, and 8% of them had anterior protrusion. The 
P value was 0.224 (P > 0.005). The result was statistically not 
significant [Figure 1].

In case of male patients, 49% of them had Ellis class 1 
fracture, 12.8% of them had Ellis class 2 fracture, and 11.8% 
of them had Ellis class 3 fracture. In case of females, 15.5% 
of them had Ellis class 1 fracture, 5.5% of them had Ellis 
type 2 fracture, and 6.4% of them had Ellis type 3 fracture. 
The P value was 0.731 (P > 0.005). The result was statistically 
not significant [Figure 2].

In case of Ellis class 1 fracture, 9.1% of the patients had 
no malocclusion, 21.8% of them had crowding, 11% 
of them had spacing, and 21.8% of them had anterior 
protrusion. In case of Ellis class 2 fracture, 4.3% of them 
had no malocclusion, 6.4% of them had crowding, 2.8% 
of them had spacing, and 3.6% of them had anterior 
protrusion. In case of Ellis class 3 fracture, 2.7% of them 
had no malocclusion, 6.4% of them had crowding, 4.6% of 
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them had spacing, and 4.6% had anterior protrusion. The 
P value was 0.04 (P > 0.005). The result was statistically not 
significant [Figure 3].

DISCUSSION

Dental trauma can result in pain, loss of function, and 
poor esthetics which may have a direct impact on both 
the physiological and psychological development of the 
child. In the present study, most of the dental injuries were 
encountered in the maxillary anterior. This may be due to 
the fact that maxillary incisors are usually proclined and 
which get a direct blow resulting in injury. [32]

Certain occlusal characteristics may predispose a person 
to trauma by exposing the maxillary anterior teeth to more 
vulnerable situations. Several research has looked at the link 
between malocclusion and the occurrence of dental damage 
in primary teeth. The research, on the other hand, does not 
clearly indicate a link between the kind of malocclusion and 
the kind, intensity, and amount of trauma.[33,34] As a result, 
the current study looked at a group of children with TDI to 
see if there was a link between malocclusion and the type 
of trauma to the teeth.

In the present study, male children sustained more injuries 
than female children. Ellis classes 1, 2, and 3 fractures 
were seen more in male children than in female children. 
However, the results were statistically insignificant. Boys 
are more robust, take more risks, engage in sports and 
leisure activities, and are aggressive in nature. Thus, they 
are more prone to fracture.[32]

In the present study, it was found that Ellis class 1 and 
Ellis class 2 fractures are frequently seen in children with 
anterior crowding and anterior proclination. Similar results 
were obtained for Ellis class 3 fracture. Ellis class 3 fractures 
are more commonly encountered with anterior crowding, 
anterior proclination, and spacing.

The present study explains the association between 
malocclusion and trauma in children of age 8–17 years. 
Hard-tissue injuries were the most prevalent dental 
injuries in this study. The majority of them were enamel 
fractures (63.64%) which are similar to other research.[35] 
Thirty percent of the children undergone traumatic dental 
injury had anterior protrusion. Children with anterior 
protrusion had a greater rate of serious damage and trauma 
affecting numerous teeth than children without open 
bites, according to the findings of this study. It is likely 
that children with anterior protrusion have insufficient lip 
covering, allowing the lips to absorb some of the stress on 
the anterior teeth in the event of dental trauma. It is similar 
to previous studies.[1,36]About 34.6% of children who had 
traumatic dental injury had anterior crowding this is similar 
to the previous literature.[37]

Figure 1: Association of gender to that of type of  malocclusion

Figure 2: Association between the gender and the type of ellis fracture

Figure 3: Association of type of malocclusion and type of ellis 
fracture
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Limitations
In this study, we have taken only Ellis classes 1, 2, and 
3 fractures. More comprehensive studies are required to 
evaluate the association of malocclusion dental traumatic 
injuries in primary dentition and permanent dentition.

CONCLUSION

Anterior protrusion and anterior crowding are associated 
with a significantly higher frequency of severe traumatic 
dental injuries. This emphasizes the importance of 
orthodontic correction of malocclusion in children.
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