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trauma treated in a paediatric dentistry clinic in
Eastern Anatolia Region, Turkey
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Abstract — The purpose of this study was to assess the frequency, the effective
factors and the applied treatments for dental trauma among children aged
1-15 years from Eastern Anatolia in a 6-year period. The total frequency of
trauma in this study was calculated as 4.9% during a 6-year period. The males
were found to have more traumatic injury than females (P < 0.05). Also, the
permanent teeth were more vulnerable to dental trauma than the primary teeth
(P < 0.05). The highest frequency of traumas in the primary teeth was observed
at the age of 5, whereas the rate for the permanent teeth was at the age of 10. The
teeth mostly influenced by the traumas were the upper central incisors in both
primary and permanent teeth. It was in October that traumas were mostly seen
for the permanent teeth and in June for the primary teeth. The most frequent
source of trauma in both genders and in both primary and permanent teeth were
falls. The most common type of trauma in the primary teeth was lateral luxation,

while it was enamel-dentin crown fracture in the permanent ones. Soft tissue
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injuries were observed in 143 of 653 dental traumatized children. The most
common method of treatment was examination and follow up for the primary
teeth, and only direct restoration for the permanent teeth without any
endodontic treatment. 15% of the patients applied for treatment 1 year after
injury event. Therefore, it was concluded that the patients, parents and teachers
living in Eastern Anatolia should be informed about the necessity of early
treatment of dental traumas and the consequence of a delay.

Traumatic dental injuries are among the problems
commonly observed in the primary and permanent teeth.
To take the preventive strategies against such injuries
and to decide on effective treatments, it has been
reported that it is of importance to know the distribution
of the traumatized teeth, type of trauma and etiological
factors in occurrence of trauma (1, 2). A variety of
frequencies have been reported for dental trauma all over
the world (3). Andreasen et al. (3) reported that Turkey
has a high frequency of traumatic injuries. However,
data about the frequency of dental trauma in various
geographical regions of Turkey are either limited or
unreported (4). One of the regions with such a limited
amount of data in Turkey is the region of Eastern
Anatolia (5).

This study investigated the total frequency, associated
factors and treatment procedures of dental trauma of 1-
to 15-year-old patients who visited Ataturk University,
Faculty of Dentistry, Department of Pedodontics in
Eastern Anatolia Region during 6 years.

Material and methods

Over a last 6-year period (from March 2000 to March
2006), a total of 13 480 patients from Eastern Anatolia

region of Turkey, aged between 1 and 15 years, have
been recorded in Ataturk University Pedodontics Clinic.
Of these, 653 patients’ records (mean age: 9.1 *
3.6 years) were for dental trauma. The data obtained
from the records were including the patients’ gender, age,
the period elapsed between trauma and time of seeking
dental care, source of trauma, injured primary and
permanent teeth, types of trauma, soft tissue injuries and
the treatment procedures. The trauma types were clas-
sified according to Andreasen & Andreasen classification
(6) (Table 1).

The cases suffering from more than one type of
trauma (listed in Table 1) were recorded as having
‘multiple injuries’. Moreover, soft tissue injuries (the lip,
frenulum, cheeks, gingivae, floor of the mouth, palate
and skin crushing, bruising, tearing and cutting) were
assessed and noted.

Differences between the types of trauma in primary
and permanent teeth, genders and age groups as regards
the source of trauma, type of trauma and soft tissue
injuries were analysed using chi-squared test. In addition,
the relationship between the number of trauma and
age was analysed by using cubic regression equation.
spss 11.00 software statistical programme (SPSS Inc.,
Chicago, IL, USA) was used to analyse the data.
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Table 1. Classification of traumatic dental injuries according to
Andreasen & Andreasen (6)

Injuries to the hard dental tissues and the pulp
Enamel fracture
Enamel-dentin fracture
Complicated crown fracture
Injuries to the hard dental tissues, the pulp and the alveolar process
Crown-root fracture
Root fracture
Alveolar fracture
Injuries to the periodontal tissues
Concussion
Subluxation
Luxation injuries
Lateral luxation
Intrusive luxation
Extrusive luxation
Avulsion

Results

The total frequency of dental trauma of Eastern
Anatolian children attending a university pedodontics
clinic (between 1 and 15 years old) in a 6-year period
(March 2000-March 2006) was calculated as 4.9%
(range 4.4-5.6) during 6 years.

A total of 1021 teeth were recorded (90 primary and
264 permanent teeth in females; 188 primary and 479
permanent teeth in males). Figure 1 shows the distribu-
tion of dental trauma frequency according to age. The
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Fig. 2. Distribution of dental trauma fre-
quency according to tooth number.
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cubic regression equation revealed that there was a
statistically significant relationship between age and
dental trauma frequency (P < 0.05).

The distribution of dental trauma frequency with
regard to tooth number is given in Fig. 2. However,
Fig. 2 does not include the alveolar fractures. Maxillary
central incisors were the most vulnerable teeth to dental
trauma. The highest dental trauma frequency was noted
in October and March for the permanent teeth and in
June for the primary teeth (Fig.3). There was a
significant difference between males and females in terms
of trauma sources (P < 0.05). The most common source
of trauma observed was ‘falls’ in both genders and
primary and permanent teeth (Table 2).

The most common dental trauma in both males and
females were ‘enamel-dentin crown fracture’ (Table 3).
There were statistically significant differences between
primary and permanent teeth according to trauma
type(s) (P < 0.05). ‘Lateral luxation’ and ‘subluxation’
for primary teeth and ‘enamel-dentin crown fracture’ for
permanent teeth were commonly observed. Moreover, a
total of 41 ‘multiple injuries’ (18 in primary teeth and 23
in permanent teeth) were noted.

The evaluation of the relation between trauma type
and trauma source was performed. Lateral luxation
occurred mostly because of traffic accident and sublux-
ation occurred mostly because of falls on staircase. Only
four [three primary teeth (avulsion) and one permanent
teeth (enamel-dentin crown fracture)] of 1021 teeth

Tooth number
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Table 2. Distribution of the dental trauma causes

Gender
Trauma sources Tooth type  Male  Female  Total
Collisions Primary 52 35 87
Permanent 144 65 209
Falls Primary 69 58 127
Permanent 221 137 358
Bicycle accidents Primary 14 2 16
Permanent 46 13 59
Collision with stone Primary 0 0 0
Permanent 20 7 27
Collision with another person  Primary 4 2 6
Permanent 23 8 26
Traffic accidents Primary 6 4 10
Permanent 21 13 34
Falls on staircase Primary 10 1 21
Permanent 9 3 12
Fight Primary 0 0 0
Permanent 9 0 9
latrogenic reasons Primary 0 8 8
Permanent 0 1 1
Other sources Primary 8 0 8
Permanent 7 1 8

suffered from trauma because of iatrogenic reasons
(because of intubation procedure for general anaesthe-
sia). Enamel-dentin crown fracture was the most com-
mon injury related to collisions, falls, bicycle accidents,
collision of stone, collision with another person, fight
and other trauma sources.
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Fig. 3. Distribution of dental trauma fre-
quency in both primary and permanent
teeth according to months.

One-hundred forty-three (21%) of 653 dental trau-
matized children had soft tissue injuries. In terms of soft
tissue injuries, no statistically significant difference was
found between females and males (P > 0.05). Fifty per
cent of traumatized primary teeth and 32% of trauma-
tized permanent teeth were related with a soft tissue
injury (P < 0.05). The period elapsed between injury
event and time of treatment was the same day (11%),
1-3 days (25%), 4-7 days (12%), 8 days—3 weeks (14%),
3 weeks—3 months (11%), 3 months—1 year (13%) and
>1 year (14%). In addition, the distribution of trauma
types with respect to time elapsed between injury event
and time of treatment is given in Table 3.

The most frequent treatment applied was ‘examina-
tion and follow up’ for the primary teeth and ‘direct
restoration’ for the permanent teeth (Table 4).

Discussion

This study was conducted, because there are a few
reported articles evaluating the incidence of dental
traumas, associated factors and treatment procedures
in various geographical regions of Turkey (5, 7, 8). This
clinic in which the study was conducted is the only
pedodontics clinic belonging to the university in Eastern
Anatolia region in which there are some general hospi-
tals; unfortunately, neither dental trauma records are
taken, nor treatments are performed in these hospitals.
So, data for this study were taken from only one centre.

The total frequency of dental trauma among 13 480
patients visiting the university pedodontics clinic during

Table 3. Distribution of trauma types (in per cent) with respect to time elapsed between injury and time of treatment

Elapsed time and time of treatment after injury event

Types of trauma Same day  1-3 days  4-7 days 8 days-3 weeks 3 weeks—3 months 3 months-1 year ~ >1 year  Total
Enamel fracture 8 14 16 12 6 20 24 438
Enamel-dentin fracture 7 19 1 15 14 18 16 33.5
Complicated crown fracture 10 19 14 13 11 16 17 121
Crown-root fracture 0 20 0 0 20 20 40 0.4
Root fracture 19 22 0 44 0 1 4 2.4
Alveolar fracture 9 58 8 17 0 0 8 1.2
Concussion 9 4 23 27 0 0 0 3.1
Subluxation 16 27 20 16 12 8 2 12.3
Lateral luxation 14 52 7 8 7 5 7 9.7
Intrusive luxation 16 27 20 16 12 8 1 59
Extrusive luxation 30 30 18 1 4 7 0 2.6
Avulsion 17 20 21 6 12 7 17 7.9
Multiple injury 13 34 2 22 22 7 0 41
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Table 4. Distribution of treatments performed of primary and
permanent teeth

Treatment Primary Permanent
Examination and follow up 118 88
Reattachment without endodontic treatment 3 14
Reattachment with endodontic treatment 1 12
Direct restoration 25 319
Direct pulp capping 1 6
Pulpotomy 3 21
Pulpectomy 1 26
Pulpectomy + restoration 7 154
Temporary restoration 0 10
Reimplantation 1 3
Fixation 20 60
Extraction 63 0
Extraction + space maintainer 16 0
Space maintainer 19 30
Total 278 743

a 6-year period was calculated as 4.9%. Only one study
has earlier investigated the prevalence of dental traumas
in this region (5). In that study, the authors studied on
different age groups (13-17 years) and collected data
from another patient group of the same faculty (Depart-
ment of Oral-Diagnosis and Radiology) (5).

It was stated that population-based studies could
present more epidemiological evidence than clinic- and
hospital based-studies (9). However, the distribution of
the treatment procedures cannot be shown in such
studies, and the traumas that are treated may escape
from one’s attention. Therefore, the study was carried
out on the dental trauma records of the patients who
visited the university pedodontics clinic.

It was reported that gender and age were the
predisposing factors for dental traumas (1). It was found
in various studies that the boys were more prone to
dental trauma than girls for both primary and permanent
teeth (1, 10-14). This study is in agreement with the
previous studies (1, 10-14). This result may be explicable
by the fact that males are more aggressive, venture into
more risks and participate more in sports activities; it
may also be attributable to the fact that males have
higher levels of dopamine and epinephrine (15-17).

Although dental traumas are commonly seen in each
age group of children, Andreasen et al. (3) reported that
peak incidences are seen at the ages of 2 and 3 years for
the primary teeth and at the ages of 9 and 10 years for
the permanent teeth. In this study, the peak frequency
was observed at the age of 5 years for the primary teeth
and at the age of 10 years for the permanent teeth
(Fig. 1). The former of our findings was in disagreement
with Andreasen et al.’s (3) study, but was in agreement
with the study conducted by Osuji’s (12) study.

The frequency of traumatic injuries in the permanent
teeth in this study was considerably higher than that in
the primary teeth. The probable reason for this might be
that children could act independently in both school and
playground during the ages of permanent teeth.

For both primary and permanent teeth, it was noted
that the dental traumas commonly occurred in the
maxilla and maxillary incisors (Fig. 2). This finding is in
accordance with the previous studies (7, 11, 13, 18, 19).
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One of the possible reasons for this result may be the
preventive effect of maxilla on mandible during the
occlusion (20).

It was found that traumatic injuries mostly occurred
for the primary teeth in June and for permanent teeth in
October and March (Fig. 3). Some authors have
reported that there is an increase in the frequency of
dental traumas in a warm weather relative to a cold
weather (7, 13, 21). Their findings were in agreement with
our results in the primary teeth, but in disagreement with
those in permanent teeth. Dental traumas in the perma-
nent teeth occurred most frequently in cold weather
(October and March). The reason why dental traumas
are more commonly observed in this period is that the
month of October signifies the opening of the school
period in which children tend to get into more close
contact with one another physically. The month of
March also represents the passage from an indoor life for
children to outdoor life following their return from
semester holiday, thus encouraging them to be much
more active.

There was a significant difference between males and
females as regards to the trauma source. Consistent with
the finding of the other investigations, the most frequent
trauma source was falls, and followed by collisions not
only for gender but also for tooth type (primary or
permanent) (7-9, 13) (Table 2). It was noted in this study
as an interesting finding that traumatic dental injury
occurred during intubation process of general anaesthe-
sia in four teeth (two subjects). Gutman and Gutman
(20) stated that dental traumas might also occur during
general anaesthesia procedures.

In this study, the most frequent type of trauma was
‘lateral luxation’ in the primary teeth and ‘enamel-dentin
crown fracture’ in the permanent teeth. It has been
reported that the reason why periodontal tissue injury is
more common in primary teeth than in permanent teeth
is that the bone is more resilient in this period (8, 10, 21).
In the previous studies, it has also been reported that in
permanent teeth, either enamel or enamel-dentin fracture
is more frequent than the other types (9, 11, 13, 19).

The classification (6), used also for this study, had not
included any definition of the cases in which more than
one type of trauma are present. Therefore, we recorded
such injuries as ‘multiple injuries’. In the previous
studies, the frequency of soft tissue injuries was reported
as ranging from 14% to 58% (8, 10, 14, 15, 22); ours was
21%. Most of patients with severe dental trauma visited
the pedodontics clinic within the three first days
(Table 3). Forty-one per cent of the patients applied
for seeking dental care 3 weeks after the injury.
Fehrenbach et al. (23) stated that mucosa and skin
injuries might heal approximately in 2 weeks. As healing
is observed in soft tissue injuries in the meantime, they
may not have been recorded or noted. In this study, the
reason for the delayed application for dental treatment
of patients may be that the hard winter conditions in this
region of Turkey do not allow their easy access to
Pedodontic Clinics.

One of the aims of this study was to show the
distribution of treatment procedures of traumatized
primary and permanent teeth. When the germ of
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permanent tooth does not injure and occlusal problems
have not occurred because of tooth displacement, the
primary teeth were treated to prevent the periodontal
and pulpal health (24, 25). Similarly, in this study, when
the situation was determined as the above form, the
primary teeth were kept in the mouth while performing
‘examination and follow up’ or treatment procedures. If
negative situation occurred, the primary teeth were
extracted. In the primary teeth, ‘examination and follow
up’ was the most frequent treatment modality and it
was followed by the ‘extraction’ (Table 4). This result is
in accordance with the results of some previous studies
(7, 8, 15). However, the most common option of
treatment in primary teeth was extraction in a ques-
tionnaire study conducted by Kahabuka et al. (26). In
the permanent teeth, on the other hand, the most
frequent treatment was ‘direct restoration’ without
any endodontic treatment (Table 4), also confirmed by
the study by Kirzioglu et al. (11). Meanwhile, 30 teeth
were treated using reattachment technique in this study
(17 reattachments only and 13 endodontic treatment +
reattachment).

Patients seeking dental treatment after a time delay
require complicated and expensive treatments. The
authors concluded that, although Eastern Anatolia has
a wide geographical area, the low number of patients
seeking for dental treatment for trauma clearly reveals
the fact that patients, their parents and teachers should
be informed about the preventive strategies against any
probable trauma in terms of different age groups.
Moreover, they should be informed about what should
be done in case of any trauma and about the necessity of
seeing a dentist immediately after the trauma.
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