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Abstract — Objective: To determine the prevalence of traumatic dental injuries
(TDI) in children younger than 7 years and the effect of predisposing clinical
factors on their occurrence. Material and methods: Dental records of 2725
children younger than 7 years seen in a private pediatric dental clinic in Goiania,
Brazil, from February 1993 to December 2008 were analyzed. A group of 150
children without traumatic injuries and with similar characteristics to those of
the trauma group were used to study predisposing clinical factors as follows: lip
coverage (adequate/inadequate), overbite (normal/negative/deep), and overjet
(less or greater than 3 mm). Frequency distribution and a chi-square test were
used for data analysis. The level of significance was set at 5%. Results: Clinical
and radiographic data of 412 injured deciduous teeth were found in 383 records.
TDI prevalence was 11.9%, with no significant difference between sexes. The
maxillary central incisors were the teeth most frequently affected (83.3%), and
the most frequent type of injury was subluxation (35.1%). TDI was most
prevalent in the 13-to-36-month age group (47.7%). Home (43.5%) was the
main place of occurrence, followed by school (10.1%); falls (50.3%) were the
most common cause, followed by collisions with objects (18.2%). The first
examination or treatment occurred in the first 24 h in 46.5% of the cases. The
analysis of the association of predisposing clinical factors with TDI revealed no
differences in lip coverage; however, overjet >3 mm and deep and negative
overbite were significantly associated with TDI. Conclusion: TDI in primary
dentition should receive careful attention, particularly when it affects children
younger than 3 years and in the presence of overjet, overbite, or both.

Traumatic dental injuries (TDI), one of the main
reasons why patients seek emergency dental treatment,
are frequent and may have serious consequences (1-3).
In preschool children, head trauma accounts for 40% of
the injuries, and one-third of these lesions affect the face

Q).

Reports about TDI in different countries show a wide
variation in its frequency rates (3-8). Some of these
values may be underestimated because many children
with mild dental injuries do not seek care or do not
receive an accurate diagnosis (9). In Brazil, TDI has
become more frequent (10) and is now a public health
problem, not only because of its prevalence, but also
because of its negative impact on quality of life (11) and
the high cost of its treatment (12, 13).

Dental trauma in primary teeth may cause pain
and loss of function and may also affect the develop-
ment of permanent teeth and occlusion, which may
result in physical, emotional, and behavioral problems
for the children and their parents or guardians (14,

15).

Several factors predispose to TDI in primary teeth.
For a long time, sex and age were considered the main
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risk factors, but currently other factors, such as the type
of activity at the time of the accident and biological,
environmental, behavioral, and socioeconomic factors,
have received greater attention (3, 16-18). Studies have
associated a high prevalence of TDI with pronounced
overjet, anterior open bite, inadequate lip coverage (18—
21), behavioral disorders (stress and panic), systemic
problems (obesity and epilepsy), socioeconomic factors
(16, 17, 21, 22), attention deficit, hyperactivity disorder
(23).

The prevalence of TDI in primary dentition should be
defined to support preventive and therapeutic planning.
According to Mjor et al. (24), the impact of dental
research on dental practice in the past 50 years has not
been commensurate with the resources committed to it,
very likely because of the gap between research and
practice. The improvement of clinical practices depends
on the result of rigorously controlled studies conducted
by specialists experienced in research.

This study examined dental trauma in primary den-
tition to determine its prevalence and association with
predisposing clinical factors in children younger than
7 years treated at a private clinic.
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Materials and methods

This study retrospectively examined 2725 dental records of
children aged 0-7 years seen in a pediatric dental clinic in
Goiania, Brazil, from February 1993 to December 2008.
Participants had a similar socioeconomic condition: Their
parents or guardians owned their homes; they had a
babysitter for the children; at least one of them had finished
college; and their children attended private schools. Inclu-
sion criteria were as follows: history of trauma in any
deciduous tooth; at least 12 months of clinical and radio-
graphic follow up; and patient charts correctly filled out.

Data about patient age and sex, place where TDI
occurred, activity during the accident and time between
trauma and initial dental care were collected by a single
dentist for the first dental trauma only. TDI was classified
according to the system adopted by the World Health
Organization and modified by Andreasen and Andreasen
(1). As this system had no category for more than one
type of TDI in a single accident, these teeth were classified
as ‘combined’ in this study. Teeth with a history of dental
injuries on different dates were classified as ‘recurrent’.

To determine prevalence of predisposing clinical
factors among children with and without traumatic
injury, a second group of 150 children with no history of
TDI in deciduous dentition were selected from the 2725
records in the same clinic. This no-trauma group had the
same age and sex distribution as the trauma group. The
data analyzed in both groups were as follows: type of lip
coverage, overjet, and overbite classified according to the
system described by Proffit and Fields (25).

Overjet was recorded as the distance between the buccal
surface of the mandibular incisors and the incisal edge of
the maxillary incisors with a millimeter ruler place perpen-
dicularly to the teeth and classified as <3 or >3 mm. Lip
coverage was classified as normal when the upper lip
touched the lower lip. Overbite was divided into three
categories as follows: (i) normal — the incisal edge of the
maxillary incisors covered up to 2 mm of the buccal surface
of the mandibular incisors; (ii) deep — it covered 3 mm or
more of the buccal surface of the mandibular incisors; and
(iii) negative — the maxillary incisors were on top of
mandibular incisors or the patient had an open bite (25).

A database using the MySQL platform with a PHP
front end was created especially for this study (26).

A pilot study examined 54 dental records. This study
was approved by the Research Ethics Committee of the
Federal University of Goias (no. 117/2008).

Statistical analysis

The statistical analysis was performed using the spss for
Windows 17.0 (SPSS Inc., Chicago, IL, USA) and
evaluated frequency distribution and associations. A
chi-square test was used to determine the statistical
significance of associations between variables. The level
of significance was set at 5%.

Results

TDI in primary teeth was found in 325 children seen in a
private pediatric dental clinic, which resulted in a
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prevalence rate of 11.9%. Seventeen dental records were
excluded from further analyses because they did not
clearly identify the type of trauma. The final sample
included 308 children (11.3%); 145 (47.1%) were girls,
and there were no statistical differences between sexes
(P = 0.30). Ages ranged from 4 months to 7 years
(mean = SD = 3.8 + 1.6 years). Two hundred and
fifty-six children (83.1%) had only one trauma, whereas
52 (16.9%) had a history of recurrence.

The highest frequency was found in the groups of
children of 13-24 months and 25-36 months of age. Chi-
square tests demonstrated the following differences
among the age groups (Table 1): TDI cases in ‘up to
12 months’ were less frequent than in ‘13-24 months’
(P < 0.001); the frequencies for ‘13-24 months’ and
25-36 months’ (P = 0.934), 25-36 months’ and ‘37—
48 months’ (P = 0.092), ‘37-48 months’ and ‘49—
60 months’ (P = 0.264) did not differ; the age group
‘61-72 months’ had less TDI cases than the ‘49—
60 months’ (P = 0.041) but did not differ from the
“73 months or more’ group (P = 0.297). Trauma was
seen in 412 primary teeth. The maxillary central incisors
were the teeth most frequently affected (83.3%), fol-
lowed by the maxillary lateral incisors (11.0%), mandib-
ular central and lateral incisors (3.7%); canines (0.9%)
and molars (1.1%).

The analysis of number of injured teeth in each
incident revealed that 62.3% of preschool children had
TDI in one tooth, 31.2% in two teeth, 5.5% in three
teeth, and 1.0% in four teeth. There was no statistical
difference in the seasonal distribution of TDI: 79 cases
(25.6%) occurred in the summer, 79 (25.6%) in the
spring, 77 (25.1%) in the winter, and 73 cases (23.7%) in
the fall. Home was the place where most TDI occurred
(134; 43.5%), followed by the school (31; 10.1%) and the
club/park (28; 9.1%). The most common causes of dental
trauma were as follows: falls (155; 50.3%), collisions
with objects (56; 18.2%), sports activities (6; 1.9%), and
bicycle accidents (5; 1.6%). Location and activity were
unknown in the other records.

The most frequent injury site was the periodontal
tissue (297; 72,1%), and subluxation (n = 166) was the
most common type of TDI (40.3%). In the hard dental
tissue and pulp (n = 96), the most frequent TDI was
enamel fracture (n = 54). Combined traumas, which
affected more than one type of hard dental tissue and
pulp or periodontal hard tissues, or the association

Table 1. Distribution of traumatic dental injuries according to
age

Dental trauma*

Age n %

Up to 12 months 19 6.2
13 to 24 months 74 24.0%
25 to 36 months 73 2Nek
37 to 48 months 54 175
49 to 60 months 43 14.0
61 to 72 months 26 8.4
73 months or more 19 6.2

Chi-square test *P < 0.05.
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between these two types, was found in 4.1% (n = 19) of
the cases: 47.1% of them (n = 9) had subluxation
associated with crown fracture of enamel and dentin.
The prevalence of the different types of TDI is shown in
Fig. 1.

Table 2 describes the time elapsed from the accident
to the time when treatment was sought. This information
was found in 269 records: 125 (46.5%) sought treatment
within the first 24 h; of these, 65 (24.2%) sought
treatment in 2 h or less.

The analysis of TDI and predisposing clinical vari-
ables, which included the records that provided this
information, revealed that there was no difference in lip
coverage between the trauma and the no-trauma groups
(P = 0.35); in the two groups, the most prevalent
condition was appropriate lip coverage: 68.4% and
73.4%. A significant difference was found in overjet
(P = 0.001) and overbite (P = 0.01) comparing the
trauma and no-trauma groups: Regarding the overjet,
the trauma group had more children with overjet
(>3 mm); concerning the overbite, the trauma group
included more children with negative overbite. The
prevalence of these variables in the two groups is shown
in Table 3.

Discussion

TDI is currently seen as a public health problem because
of its frequency and its wide occurrence among young
patients during growth and development. Moreover, its
treatment is often complex and expensive, and there may
be irreversible sequelae, which will require treatment
over the patient’s entire life (1, 3, 13, 15). The prevalence
of TDI in this study was 11.9%. Few studies using data
about private dental clinics have been conducted (27).
This rate is an important parameter for other researchers
in clinical practice and shows that, in general practice
and pediatric dentistry, professionals should be prepared
to treat and provide information about the prevention
of trauma in children. Studies, however, should be

Enamel crack

Complex corono-radicular

Extrusive luxation

Radicular fracture

Non-complex coronal fracture enamel dentin
Concussion

Combined

Intrusive luxation

Avulsion

Lateral luxation

Non-complex coronal fracture enamel

Subluxation

cautiously compared because of the differences in type of
study, classifications, methods, age groups, as well in
geographical, socioeconomic, and behavioral differences
between regions and countries.

Gender has been pointed out as a predisposing factor
in dental trauma (1), and several studies found a greater
prevalence of trauma among male patients (5, 6, 21, 28,
29). In this study, as in those conducted by other authors
(4,7, 18, 19, 22), no statistically significant difference was
found in the distribution of trauma between genders.
Study about the association of education and sex (30)
recommend that from an early age, children should be
encouraged to try and have the chance to do whatever
they want, regardless of sex. At the same time, psychol-
ogy has proved that the personalities of boys and girls
are no longer at opposite poles. In the past, boys were
agitated, aggressive, and undisciplined, and girls, calm
and obedient, which may have resulted in higher trauma
rates among boys in earlier decades.

Age is a well-documented risk factor, and although
TDI has been observed in all age groups, studies with
preschoolers have shown that more lesions occur in the
group of children aged 13-36 months (15, 21, 27). These
results are in agreement with our findings. Children of
13-36 months old accounted for 47.7% of all TDI,
probably because at this age children are gaining
mobility and independence, but still have little motor
coordination. Preventive strategies should be adopted for
this age group because children up to 36 months old are
unique in terms of the speed of their growth and
development. This increases the risk of TDI in general
and the severity of sequelae (31).

The most commonly affected teeth, both in deciduous
and permanent dentition, are the maxillary incisors (14,
16, 32, 33), and our study findings confirm it. One
possible explanation for this is the protective effect of the
maxilla on the mandible during occlusion and the fact
that the maxilla is rigidly fixed to the cranium, while the
mandible is flexible, which tends to reduce the force of
impact (5, 18).
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Fig. 1. Distribution of dental injuries (n) according to type of traumatic dental injuries.
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Table 2. Time elapsed between injury and initial treatment

Time elapsed N (%)

Not reported 185 (40.7)
Upto2h 65 (14.3)
2t024 h 60 (13.2)
1 to 7 days 55 (12.1)
8 to 30 days 42 (9.2)
1 to 6 months 22 (4.9)
7 to 12 months 18 (4.0)
>12 months 07 (1.6)

Table 3. Absolute (n) and relative (%) frequency of predispos-
ing clinical variables in groups with and without TDI

Trauma

Variables Yes — n (%) No — n (%) [

Lip coverage 171 (100%) 128 (100%) 0.35
Adequate 117 (68.4%) 94 (73.4%)

Inadequate 54 (31.6%) 34 (26.6%)

Overhite 188 (100%) 106 (100%) 0.01

Normal 63 (33.5%) 53 (50.0%)

Negative® 61 (32.5%) 21 (19.8%)

Deep 64 (34.0%) 32 (30.2%)

Overjet 229 (100%) 112 (100%) 0.001
<3 mm 107 (46.7%) 73 (65.2%)

>3 mm* 122 (53.3%) 39 (34.8%)

TDI, traumatic dental injuries.
Chi-square test *P < 0.05.

As demonstrated before (4, 7, 27), a high number of
TDI involved only one tooth, which may be explained by
the individual characteristics of the child’s oral cavity
and to the fact that multiple dental injuries are associated
with sports, violence, and traffic accidents, infrequent in
this age group.

Unlike other studies (5, 27, 32, 34), which reported an
increase in the frequency of dental trauma in the summer
months and at the start of the school year, when children
tend to have more contact activities, no seasonal
differences in the occurrence of dental trauma were
found in this study. Goiania is in a tropical region where
there are few climate differences between seasons, and
outdoor and contact activities are practiced all year
round.

According to Glendor (17), the environment and the
type of activities are the most important factors in TDI
occurrence. In agreement with other studies (19, 22, 27,
33, 34), the most frequent cause of trauma in our study
was falls, followed by collision with objects. The places
where most injuries occurred were the home and the
school. Therefore, educational programs should be
developed to teach parents and teachers how to prevent
falls and provide first aid in TDI, an economic measure
as well as a form to promote better oral health.

TDI involved periodontal tissue three times more
frequently than hard dental tissue and pulp, a result also
found in other studies (5, 8, 14, 19, 29, 35). This may be
explained by the resilience of the alveolar bone, the
elasticity of the periodontal ligament, the crown-to-root
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proportion, and the root resorption (32, 33). The most
frequent type of trauma was subluxation, which confirms
the results of previous studies (8, 14, 19, 33). Other
studies (7, 16, 18, 21) found that the most prevalent sites
were hard dental tissue and the pulp. These differences
may be explained by the methods, examination proce-
dures, and diagnostic criteria adopted in different
studies.

Mild trauma, such as concussion and subluxation, is
not frequently reported because they are less serious and
heal faster, which results in parents not seeking treat-
ment (9). However, the parents’ decision to seek treat-
ment for TDI, even in mild cases or cases with little
bleeding, may have been affected by the fact that this
study was conducted in a pediatric dental clinic that
treats children from middle and high socioeconomic
classes. In studies conducted in private practices, enamel
fractures that have not been examined by a dentist
immediately after TDI or whose accident history has not
been recorded tend to be undernotified because a
differential diagnosis cannot be made, and the cause,
trauma, or habit (bruxism, onychophagia) cannot be
defined.

The injuries classified in this study as ‘recurrent’ are a
complicating factor of trauma in permanent tooth and
may lead to greater treatment complexity and increased
costs (36). Few studies examined the recurrence of TDI
in primary teeth; Assungdo et al. (37) only mention its
prevalence. A significant number of recurrent injuries
were found in our study. Further studies should evaluate
what factors are associated with TDI recurrence.

Glendor (3) suggests that behavioral disorders, emo-
tional stress, learning difficulties, illnesses, and physical
disabilities affect TDI recurrence. Although no studies in
the literature investigated it in primary teeth, dental
practice has shown that there might be an association
between recurrent trauma and the appearance of
sequelae in primary teeth, which justifies a more careful
follow up of these cases and future studies to identify risk
factors and methods of preventing recurrent TDI.

The analysis of clinical predisposing variables revealed
that overjet and overbite showed significant differences
in TDI occurrence. The association with lip coverage was
not significant, but, according to Cortes et al. (38),
adequate lip coverage is an important protection mech-
anism for both deciduous and permanent teeth. Robson
et al. (21) reported that the lack of adequate lip coverage
results in a 1.95 times greater chance of dental trauma,
while Jorge et al. (22) pointed out that lip coverage is not
significant in trauma prevalence. The Swedish Council
on Technology Assessment in Health Care (SBU-2005)
(39) concluded, on the basis of a systematic review, that
lack of lip protection is a greater risk among children
with a pronounced overjet. According to Oliveira et al.
(18), open bite is an important risk factor for TDI, and
its presence doubles TDI frequency. Therefore, maloc-
clusions and their causes should be diagnosed and
treated early. Overjet >3 mm and negative overbite in
this age group are predominantly associated with non-
nutritive sucking habits and may be spontaneously
corrected when the habit is broken (40-42), which
may avoid trauma and its sequelae. The prevention of
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non-nutritive sucking habits benefits oral appearance
and functions and preserves the physical and psycholog-
ical development of children without interfering with
their social life.

The results of studies about TDI risk factors point to
the need to investigate the interaction between oral,
environmental, and behavioral factors (10, 17).

Clinical practice has shown that, in severe TDI, a long
interval between trauma and seeking treatment may be
an aggravating factor. In only 24.1% of cases in this
study, treatment was sought within 2 h. The mean wait
time for treatment varies widely (5, 19, 27), probably
caused by the population’s limited awareness of the
consequences of dental trauma, the difficult access to
dental services, and the low efficacy of treatment of
injured teeth (22, 28, 35).

The prevalence of TDI in deciduous teeth in the
population under study was not high, which may be
associated with the sample’s socioeconomic and envi-
ronmental characteristics: Children supervised by baby-
sitters have a lower risk of falls because they are less
exposed to dangerous situations; their parents’ educa-
tional level suggested that they knew how to prevent
TDI; and the clinic where the data were collected was
specialized in pediatric dentistry and provided informa-
tion about accident prevention. Epidemiological studies
with different populations should be conducted to test
the hypotheses raised here. Given the lack of information
about preventive measures against falls in the home and
the school and about how to provide first aid, educa-
tional campaigns reaching wide segments of the popu-
lation should be promoted. Moreover, specialized
treatment services should be offered to all the popula-
tion, and health professionals should be better prepared
to deal with dental trauma in primary teeth.
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