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Abstract

Traumatic injuries of anterior teeth are often an ignored issue among children and young adults. In general, the adolescents
who get treated for such traumatic injuries are those that occurred in their childhood and left untreated. Ellis I fractures in-
volve the enamel layer. These injuries may elicit minor chipping with rough edges. The fractured teeth are usually nontender
and without visible color change but have rough edges. The aim of this study is to elicit the prevalence of Ellis class-1 restora-
tions in patients above 16 years of age. The data collected from the records were 86000 and they were screened for patients
with Ellis class I restoration. Patients above 16 years of age who underwent Ellis class-I restoration from June 2019 to March
2020 were chosen and divided into three age groups. Group 1 includes patients between 16-25 years of age, group 2 includes
patients between 26-35 years of age and group 3 includes 36-70 years of age. The most predominant age group with the
maximum number of restorations was estimated statistically. From the study it can be estimated that among 130 patients who
have undergone Ellis class-I restoration, the number of male patients were 77 and the number of female patients were 53.
Maximum patients who have undergone the treatment belong to group-1 (16-25 years) and the predominant gender was males
with the highest frequency. To conclude, awareness of tooth fractures, its complications and need for treatment should be
insisted among patents and adolescents. Oral screening to diagnose these fractures must be done at the eatliest so that neces-
sary steps can be taken to treat the condition and save the remaining tooth structures.
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Introduction when the tooth cracks from the occlusal surface following down
towards the root of the tooth. Cracks down through the root,
A fracture of the tooth is referred to as a break or a crack in the separating a section of tooth is called a Split tooth. If the cracks
surface of the tooth. Enamel is the outermost layer of the tooth. begin in the root and move up toward the chewing surface, it is
It safeguards the vital part of the tooth which is the inner pulp of called Vertical root fractures. Not all tooth fractures cause any
the tooth that contains nerves and blood vessels. Types of tooth visible signs and symptoms. For instance, craze lines rarely cause
fractures can be broadly classified into craze lines, fractured cusp, problems since they involve only the enamel and rarely the den-
cracked tooth, split tooth,vertical root fracture. Shallow cracks tin. But other fractures may expose the pulp to fluid, food, and
that cause no pain and require no treatment are determined as bacteria in the mouth, thus causing irritation or infection to the
craze lines.This type of fracture does not require any treatment pulp (2, 3].
[1]. Breakage involving the occlusal surface of the tooth involv-
ing one or more cusps refers to Fractured cusp. Cracked tooth is Fracture of anterior teeth is the most frequent type of traumatic
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injury in the permanent dentition especially in children and ado-
lescents i.e. patients below 25 years of age. It affects upto 45% of
the young population. These fractures are considered to be un-
complicated if it involves only enamel and dentin and are compli-
cated if it involves the dental pulp. According to Ellis and Davey
classification, fracture of enamel and dentin falls under class I
and class I respectively and fracture of dental pulp falls under
class III type of fractures [4]. The management of coronal fac-
tors involves various factors such as extent of fracture, pattern of
fracture, restorability of the tooth, presence or absence of frag-
ment of the fractured tooth, aesthetics and occlusion. The choice
of the restorative material should be made in such a way that it
reproduces the esthetic and functional needs as much as the nor-
mal tooth structure [5, 6]. In general, composite resin restorations
are the most preferred type of restorative materials due to the
fact that it replicates the exact tooth colour of the natural tooth
but the mechanical strength of the material makes the durability
questionable thus demanding the need for another mode of res-
toration with a better mechanical strength |7|. Fragment reattach-
ment can be considered when the fracture line involves minimal
or no dentinal involvement. Reattachment of the fractured frag-
ment is considered to be the most effective treatment since it is
highly conservative and involves the exact natural tooth structure
[18]. Vertical root fractures occur when a bone or gum infection
develops.

The diagnostic methods used for the diagnosis of such fractures
involving the teeth includes the following, Dye staining is a meth-
od in which a solution is put on the tooth surface that aids in
visualizing the fractured line for examination [9]. Transillumina-
tion includes passing a light through the tooth surface. Periodon-
tal probing is a method in which tooth fractures are diagnosed by
using special tools to look for the extent of crack. Bite test is a
method of diagnosis in which the patient is asked to bite down
on a stick to find the specific tooth that is fractured. The most
predominantly practised method is the use of X-ray to look for
fractures [10, 11].

Previously our team had conducted numerous clinical trials [12-
14], in vitro studies [15-17] and surveyed [18, 20] and reviewed
[21-26] various aspects of endodontics and conservative dentistry
over the past five years. Now we are focusing on retrospective
studies, the idea for which has stemmed from the current interest
in our community. The aim of the study is to estimate the preva-
lence of Ellis class-I restoration in patients above 16 years of age
and discuss various treatment modalities.

Materials And Methods
Sampling

Non-probability sampling was collected from June 2019 to March
2020. The case sheets of the patients above 16 years of age who
had reported to Saveetha Dental college for the treatment of gin-
gival enlargement were reviewed. The external validity was good,
as it is generalisable among patients of the same ethnic origins
within the state and country.

Ethical approval

Ethical approval was obtained from the Institutional Ethical
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Committee and scientific review board [SRB] of Saveetha Dental
College. SDC/SIHEC/2020/DIAS/DATA/0619-0320

Data Collection

The data collected from june 2019 to march 2020 after screening
86000 records and study subjects were selected. Among the 86000
records, patients with Ellis class I restoration were chosen. The
data was obtained by reviewing patients who reported to saveetha
dental college. The data collected included parameters such as the
patient's name, age, gender, diagnosis and the type of treatment
done. The sample size was 130 patients. Patient data obtained was
cross verified with treatment photographs. The data was collected
and tabulated in the excel sheet and imported to spss software for
statistical analysis.

Statistical Analysis

The data was imported to spss software by IBM version 25.0 for
Windows OS in which the output variables were defined. The
independent variables were age and gender whereas the depend-
ent variables were the type of restoration done and the statistical
mean value obtained. The statistical test used was the chi-square
test to establish the results.

Methodology

The study patients above 16 years of age restored with Ellis class-
I were collected and divided into three groups based on their age.
Group 1 includes patients between 16-25 years of age, group 2
includes patients between 26-35 years of age and group 3 includes
36-70 years of age. The most predominant age group and the
most predominant gender with the maximum number of restora-
tions was estimated statistically.

Results

From the study it can be estimated that among 130 patients who
have undergone Ellis class-I restoration, the number of male
patients were 77 and the number of female patients were 53.
The predominant gender was males with the highest frequency.
Considering the age groups, group-1(16-25 years) includes 53
patients, group-2 (26-35 years) includes 45 patients and group-3
(36-70 years) includes 32 patients. The predominant age group
with the highest prevalence of Ellis class-I restoration is 16-25
years ie. group-1. From the statistical test, it can be estimated
that figure-I indicates the distribution of study population based
on age, wherein 41% of patients belonged to group-1 with high-
est frequency and 25% of patients belonged to group-3 with a
lowest frequency. Figure-1I indicates the distribution of the study
population based on gender wherein 59% of the patients were
males with the highest frequency and 41% were females with the
lowest frequency. A chi-square association test (chi-square - 8.305;
df-1; p-0.016(p<0.05) gives a statistically significant association
between gender, age group and the presence of Ellis class-1 res-
toration.

Discussion

Loss of tooth in the anterior region especially in adolescents leads
to a loss of emotional issues causing lack of compliance and con-
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Figure 1: Pie chart showing the distribution of the patients across the three age groups.
Pink color denotes group 1 (16-25 years). Red denotes group 2 (26-35 years). Orange denotes group 3 (36-70 years)Among
all the patients who underwent treatment for Ellis class- I, patients belonging to group 1 were found to be predominant
(40.77%), followed by group 2(34.62%) and group 3(24.62%).

Figure 2: Pie chart showing the distribution of the patients based on gender.Males are denoted by yellow color and females
are denoted by black color. From the study it can be estimated that among 130 patients who have undergone Ellis class-I
restoration, the number of male patients wete 77(59.23%) and the number of female patients were 53(40.77%). The predom-
inant gender was males with the highest frequency.

Figure 3: Bar graph showing the association between age group and gender prevalence of Ellis class-I restoration. X axis
represents the age group and Y axis represents the number of patients. Males (yellow) had a higher number of Ellis class-I
restoration than females (black) in group 1(16-25 years) and group 2(26-35 years) whereas in group 3 (36-70 years), female
predominance was observed. In group 1 the number of males (26.92%) were significantly higher than females(13.85%). In
group 2 the number of males (23.08%) were significantly higher than females(11.54%) whereas in group 3 the number of
females(15.38%) were significantly higher than males(9.23%). (Chi-square value- 8.305, p value-0.01 (p<0.05); hence statisti-
cally significant)

fidence. Restoration with composite resin is considered to be the other mode of restoration. Composite restorations are found to
first line of choice in treating a fractured anterior tooth. Compos- be satisfactory in many studies both esthetically as well as func-
ite resin restoration done with the help of acid etch technique is tionally after an 18 month follow-up [28]. Studies have indicated
considered to be highly esthetic treatment which not only restores that among 150 patients who had anterior permanent tooth frac-
the aesthetics, form and function of the traumatised tooth but ture belonging to 15-25 years, nearly 70% were males with a male
also restores other minor properties such as opalescence, fluores- female ratio of 2:1 indicating male predominance thus coinciding
cence, translucency and surface gloss [27]. However it is evident with our study.Considering the traumatic injuries wherein only the
that there is no synthetic restorative material that replicates the primary teeth were affected, male and female had almost an equal
aesthetic characterization of colour stability of a natural tooth. predominance but considering the permanent teeth, males had
Many studies have indicated that maximum patient satisfaction predominant number of such traumas and highest prevalence of
is obtained in fragmental reattachment when compared to any restorations involving the anterior teeth [29, 30].
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Ellis class-I and II were the most prevalent types of traumas in
children and adolescents. Children become more vulnerable to
these types of traumatic injuries when exposed to falls, accidents
etc. This sequelae of traumatic injuries affecting the primary tooth
are also capable of affecting the permanent succedaneous tooth
leading to malformation [31]. Various studies have suggested that
Ellis class I and II fractures involving only enamel and dentin are
common in 25-69% of cases and Ellis class IIT are common in
2-13% of children and young adults. Traumatic injuries affect-
ing the adolescents requires greater attention because it involves
their compliance towards aesthetics and thus enhances their con-
fidence levels [32, 33]. So restorative techniques are those that
involve simplified treatment that not only improves aesthetics but
also restores the form and function of the teeth. The restoration
is also expected to have a long term success rate and a highest
potential value.

A study by Sasikala et.al has indicated that concussion and sub-
luxation are the most common types of traumatic injuries in chil-
dren [34]. Studies by Siddharth Anand and Hamilton et al have
indicated that 85% of Ellis class I and II ate common with chil-
dren below 20 years of age coinciding with our study [35, 36]. A
review by Gupta.B et.al, discussed on sports related maxillo- facial
traumas in which more than 60% of individuals were affected
with such fractures which were restored either by fragment reat-
tachment or by composite resin restoration [37].

Limitations

The data may have discrepancies since it is limited to Ellis class-
I fracture confined to a specific geographic location. The study
does not include age groups less than 16 years.

Future scope

The study gives a broad idea on Ellis classification of traumatic
injuries and management of uncomplicated fractures in an effec-
tive way.

Conclusion

Awareness on tooth fractures, its complications, and the need for
treatment should be insisted on among parents and adolescents.
Oral screening to diagnose these fractures at the carliest must
be done so that necessary steps can be taken to treat the condi-
tion and save the remaining tooth structures. Patients must be
instructed on frequent reviews every 6 months to 1 year to check
the quality of restoration and prevent restoration failure.
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