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Retrospective evaluation of patients admitted to Karadeniz 
Technical University Pediatric Dentistry clinic due to trauma

Purpose
Traumatic dental injuries are among the commonly observed problems in the 
primary and permanent teeth. The rate of prevalence of dental trauma varies 
globally. In this study, we investigated the type of dental trauma, related factors, 
and treatment procedures in children. 

Subjects and Methods
During a 5-year period (January 2011–January 2016), 416 children aged in the range 
of 1–15 years were admitted to our clinic with dental trauma. The cause and type 
of the dental trauma in the primary and permanent teeth and their relation with 
gender and age were evaluated using the chi-square test, and their distribution by 
age was evaluated using regression analysis.

Results
Overall, girls and boys comprised 37% and 63% of the study population, 
respectively. The mean age was 8.5 years. Falls (61.1%) were the most common 
cause of traumatic dental injuries, and enamel–dentin fracture (26%) was the most 
common dental trauma type.

Conclusions
Traumatic dental injuries in children are common. A large proportion of patients 
without any clinical symptoms (15.8%) did not seek any treatment after the trauma. 
Teachers, parents, and children should be informed about the action to be taken 
when dental trauma occurs and about the importance of immediately taking the 
child to a dentist after the trauma to ensure an accurate diagnosis, an optimal 
treatment plan, and positive outcome. 
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Introduction

Following dental caries, dental traumas in children cause the most 
significant damage to the teeth. Traumatic dental injuries frequently occur in 
children, and those in young adults constitute 5% of all injuries that require 
treatment (1, 2). The literature has shown that 3%–80% of emergency 
dental treatments are because of tooth injuries and the incidence of dental 
trauma within 1 year is 0.4% in every age group and 1.3%–4% in school-
age children. It has been reported that 25% of all school-age children have 
had a dental injury, and 33% of adults, mostly at the age of 19 years, have 
experienced trauma in their permanent teeth (3).

A majority of the dental trauma cases occur during childhood bicycle 
accidents or sports events or as a result of a fall. Additionally, collisions, 
traffic accidents, home accidents, and child abuse also cause dental 
traumas. Traumatic injuries, such as luxation, cause dental traumas of 
the permanent teeth in 15%–61% cases and of the primary teeth in 
62%–73% cases. Trauma types are classified into five groups based on the 

https://orcid.org/0000-0003-4762-7495
https://orcid.org/0000-0003-0930-4935
https://orcid.org/0000-0002-2160-4343
https://orcid.org/0000-0003-0836-7619
https://orcid.org/0000-0001-5817-5928
https://creativecommons.org/licenses/by-nc/4.0/


75Evaluation of Pediatric Trauma Patients

treatment and healing: concussion, subluxation, extrusion, 
lateral luxation, and intrusion (4). Luxation injuries are the 
most common traumatic injuries in the primary teeth, 
whereas crown fractures are more frequently reported in the 
permanent teeth. Besides, the central incisors of the upper 
jaw are the most affected teeth by traumatic dental injuries in 
both the primary and permanent teeth (5-7).

The results obtained from studies have varied depending 
upon the countries and regions where the studies were 
conducted and the age groups of the children included in the 
studies. Apart from the functional, phonetic, and aesthetic 
disorders, psychological problems emerge in children and 
their families after the children frequently experienced 
dental injuries. Traumatic dental injuries are challenging for 
all physicians. Therefore, an accurate diagnosis, treatment 
plan, and follow-up are critical for ensuring a positive 
treatment outcome. The etiology of trauma, its distribution, 
and its consequences must be known for taking protective 
measures against dental traumas, preventing physical and 
psychological problems that may occur, and deciding upon 
an effective and appropriate treatment (8-11). Studies 
investigating the frequency of dental traumas with the causes 
and consequences in Turkey are needed (12, 13). Particularly, 
regional studies will be more comprehensive and useful 
in our country, with different cultures and lifestyles in each 
region. In the present study, the incidence of dental traumas, 
related factors, and treatment procedures in children 
admitted to Karadeniz Technical University, Faculty of 
Dentistry, Department of Pedodontics, from Trabzon and the 
surrounding cities between 2011 and 2016 were investigated.  

Subjects and Methods

This study was reviewed and approved by the Ethical 
Committee of Karadeniz Technical University, Faculty of 
Medicine (2017/227). In total, 416 children aged 1–15 years 
with a history of dental trauma were admitted to the Karadeniz 
Technical University, Faculty of Dentistry, Department of 
Pedodontics from Trabzon and the surrounding cities between 
January 2011 and 2016. Trauma records were obtained based 
on the Andreasen and Andreasen classification (14). Standard 
trauma registry forms were used to obtain all the patients’ 
data (age, gender, affected tooth, trauma, time between 
the trauma and onset of treatment, cause of trauma, type of 
treatment, and treatment procedure). The cases of multiple 
trauma types and associated soft tissue injuries were recorded 
as a combined trauma.

Statistical analyses

The data collected from all groups were imported to the 
Statistical Package for Social Sciences (SPSS) for Windows 
software, version 16.0 (SPSS Inc., Chicago, IL, USA). The type 
of trauma in the primary and permanent teeth, difference 
between gender and age groups, and cause of trauma were 
analyzed using the chi-square test. The distribution of dental 
traumas by age was calculated using the regression analysis 
because data distribution did not meet the requirements for 
normality and homogeneity of variance assumptions. The 
confidence interval was set to 95%, and a p value of <0.05 
was considered statistically significant.

Results 

In total, 416 children aged 1–15 years were admitted to 
our clinic from Trabzon and its surrounding cities because of 
dental trauma during the 5 year follow-up period (January 
2011–January 2016). Table 1 shows the distribution of gender, 
age, and tooth type of the traumatized children; 37% of the 
patients were girls, and 63% were boys. The mean age was 8.5 
years. It was determined that 102 and 314 of these traumas 
were in the primary and permanent teeth, respectively. 
Furthermore, dental trauma was more frequently encountered 
in boys (63%).

The distribution of the causes of traumatic dental injuries 
by age and gender demonstrated that the most common 
cause of trauma was falls (61.1%) in both the girls and boys. 
This was followed by collisions (11.3%) and bicycle accidents 
(8.2%; Figure 1).     

The overall percentage distribution of traumatic dental 
injuries by age and gender showed that enamel–dentin 
fracture had the highest ratio (26%) and it was followed 
by the combined trauma type with a rate of 21.6% (Figure 
2).

Table 1. The distribution of traumatized children by age, gender and 
trauma etiology

Number (n) Percentage (%)

Gender
G 154 37

B 262 63

Age

0-3 52 12.5

4-6 39 9.4

7-9 137 32.9

10-12 147 35.3

13-15 41 9.9

Type of tooth
Primary 102 24.5

Permanent 314 75.5

Figure 1. Overall percentage distribution of the causes of traumatic 
dental injuries by age and gender.
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When the time interval between the trauma and onset of 
the treatment was evaluated, the percentage of the patients 
who initiated treatment on the same day of the trauma was 
the highest (24.8%), whereas those who initiated treatment at 
an unknown time had the lowest percentage (0.5%) (Figure 3).

Considering the distribution of the treatment procedure for 
the permanent and primary teeth, follow-up in the primary 
teeth (61.4%) and direct restoration in the permanent teeth 

(30.8%) were determined to have the highest percentages 
(Figure 4).

The combined trauma and treatment types were separately 
evaluated, and it was found that the combined trauma type 
with enamel and enamel–dentin fractures coexisted (1.2%). 
The combined treatment type (1.2%) involving follow-up and 
direct restoration was more frequent than that involving the 
other treatment types (Tables 2 and 3).

Table 2. Percentage and frequency of the combined types of trauma

Type of Combined Trauma % Frequency 

Enamel fracture-Enamel Dentin fracture  1.2 5

Enamel Dentin –Enamel Dentin Pulp Fracture 1.7 7

Enamel Dentin Fracture  – Subluxation, Concussion 1.4 6

Enamel Dentin Fracture – Luxation Injury 1.2 5

Luxation – Intrusion Injury 1 4

Luxation – Extrusion Injury 1.4 6

Luxation  – Avulsion Injury 1.4 6

Figure 3. The time interval between the moment of trauma and the 
onset of treatment.

Figure 2. Overall percentage distribution of types of traumatic dental 
injuries by age and gender .

Figure 4. Distribution of post-traumatic treatment type according to dental type.
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Discussion

Although traumatic dental injuries can occur at any time in 
our lives, children and adolescents are exposed to these injuries 
more frequently. Young children are commonly affected by 
traumatic injuries of the primary teeth. Particularly, in the 
front teeth, the injuries can adversely affect the development 
of the underlying dental germ (5). The probability of 
developmental anomalies in the permanent incisors after a 
traumatic injury has been reported to be between 12% and 
74%. These anomalies are classified as enamel pigmentation, 
enamel hypoplasia, crown dilaceration, odontoma-like 
malformations, root dilaceration, and eruption disorders (9). 
Andreasen et al. reported that traumatic dental injuries were 
more frequent during 2–3 years and 9–10 years of age in the 
primary and permanent tooth dentition, respectively (11).

Children aged 2–3 years need to test their independence 
as they develop their mobility skills. However, their physical 
abilities are insufficient to meet these demands; hence, they 
often have accidents (15). The fact that the incidence of trauma 
increases at 2–3 years of age can be related to this situation. 
In the age group of 9–10 years, children are more willing to 
perform social and sporting activities, and they become 
aware of their bodies and abilities. Thus, dental traumas may 
more frequently occur in this age group (16, 17). Otuyemi et 
al. (18) stated that the prevalence of trauma in the primary 
dentition was higher than that in the permanent dentition. 
However, in many studies, a dental trauma was reported to 
more frequently occur in the permanent dentition (19). Also, 
the prevalence of dental trauma in the permanent teeth was 
higher than that in the primary teeth in the present study. This 
is probably because children in the primary dentition period 
spend more time under parental control; in the transition to 
permanent dentition, they socialize with the other children 
during school age, become aware of their bodies and 
abilities, and increase the sportive activities, which can lead 
to traumatic injuries (16, 17).

In some studies, it has been reported that gender does 
not have a significant difference in the frequency of dental 
trauma. However, in many studies, age and gender were 
found to have an impact on the frequency of dental traumatic 
injuries (20, 21). Epidemiological studies have demonstrated 
that boys are more likely to have dental injuries than girls in 
both the primary and permanent dentition periods (20, 22, 
23). In our study, a higher number of dental injuries were 
found in boys.

Unsafe swings on playgrounds and in wooden blocks in 
daycare nurseries increase the risk of trauma incidence. As 
children grow and mature, they become aware of the current 

risks and can develop reflexes to protect themselves. Injuries 
in the face and chin area are frequently caused by falls at 
home or in closed areas at the age of 1–3 years, game and 
bicycle accidents during school age, and sports or traffic 
accidents during puberty (24). Dental injuries caused by falls 
are more frequent in those with mental retardation because 
of malfunction in motor coordination. In epileptic patients, 
trauma-related dental injuries were observed in 52% of the 
cases (25-27). Frequent dentoalveolar injuries occur because 
of various traumas, such as fights, falls, traffic accidents, sports 
injuries, and game accidents (6). The etiology of traumatic 
dental injuries in our study showed that falls were the most 
important factor. Gabris et al. (28) and Gassner et al. (29) 
stated that traumatic injuries generally occur as a result of 
sports injuries. Avşar (30) reported that dental traumas were 
more frequently caused by falling off bicycles and falling 
down the stairs.

Traumatic dental injuries in children were examined 
according to the type of injury in our study, and enamel–
dentin fractures were determined to be encountered the 
most. When studies in literature were reviewed, it was found 
that the frequency of crown fractures varied between 26% 
and 90% (1, 6, 12). Although many investigators have stated 
that crown fractures are more common than luxation, Rocha 
and Cardoso indicated that the frequency of both types of 
injuries are nearly similar (51.5% and 48.5%, respectively) and 
there was no statistically significant difference between them 
(31). Dental injuries often have a slight impact on the oral soft 
tissues and teeth and on the periphery depending on the 
severity of the trauma. However, it is a serious problem that 
has a negative impact on patients with regard to factors, such 
as pain, function, aesthetics, and psychology. The severity of 
trauma on the chin–face area, flexibility, shape and direction 
of the colliding object, extent to which the lips and other 
soft tissues reduce strength, strength of the tooth, and chin 
structure are the main determinants of trauma that can occur 
in dento alveolar injuries (32). The post-trauma damage to 
the primary teeth more frequently occurs in the peripheral 
supporting tissues (periodontal ligament and alveolar bone) 
than that in the hard tissues of the teeth because of the 
excessive flexibility of the tissues surrounding the primary 
teeth and shortness of the primary tooth root. Therefore, it is 
observed that an adverse impact on the primary teeth usually 
causes luxation. In the trauma of the primary teeth, the 
treatment and prognosis of the trauma should be evaluated 
in terms of the health of the permanent teeth because of their 
close proximity to the underlying permanent dental germ (3, 
21). The injuries of the supporting tissues in the permanent 
teeth become more frequent around 7–10 years of age 
when alveolar bone resilience is high, and they become less 
frequent at the age of 11–13 years (2, 4, 21).

Dental trauma is an event that requires elaborating on 
the application to the dentistry department. An accurate 
diagnosis, an appropriate treatment plan, and follow-up are 
important to achieve a positive treatment outcome. The most 
important factor affecting the prognosis of the traumatized 
teeth is the time interval between the trauma and onset of 
the treatment (12, 17). A literature review demonstrated that 
the percentage of patients who consulted a dentist on the 
same day after trauma ranged 9%–48% (28), whereas it was 
determined to be 24.8% in our study.

Table 3. Percentage and frequency of combined treatment types

Type of Combined Trauma % Frequency 

Follow up , Direct Restoration 1.2 5

Direct Restoration , Direct Pulp Veneers 1.7 7

Direct Pulp Veneers, Pulpectomy 7.5 31

Direct Restoration, Cvek Amputation 0.5 2

Pulpectomy, Fixation 0.7 3
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The age of trauma is very important for a dentist for two 
reasons. First, the pulp of the primary teeth, which is wider 
than that of the permanent teeth, has a better potential for 
blood circulation and healing. Second, pulp destruction of the 
immature permanent teeth can cause the roots to become 
weak and thin or to stop root formation. In this regard, 
efforts should be made to protect the vitality of the pulp in 
children with dental trauma (3, 21, 33). The distribution of the 
treatment procedure in the permanent and primary teeth 
revealed that the evaluation and follow-up in the primary 
teeth and direct restoration in the permanent teeth had the 
highest percentages in our study. Further, the combined 
treatment type involving follow-up and direct restoration was 
the most frequent treatment type.

Dental trauma treatment in children is not only a difficult 
situation for physicians, but it is also associated with a 
significant responsibility (3,12). Young children naturally 
act to discover the environment (3). Research has shown 
that individuals who spend time with children throughout 
the day often have no idea of dental injuries. The primary 
task of families and caregivers is to be prepared for dental 
traumas. This preparation includes knowing the strategies 
for protecting from dental traumas and plan of action in an 
emergency, being aware of the importance of keeping the 
permanent teeth in milk or saliva, and taking the child to a 
dentist, and elaborating on this. Dental trauma is a major 
financial and moral health problem for children and their 
families. Currently, the most important duty of dentists is to 
inform and warn child patients, their families, pediatricians, 
teachers, and sports instructors regarding the issue (22,30,34).

Conclusion
Our study revealed that boys were exposed to more 

traumatic injuries, and the most important factor in traumatic 
injuries is falls. Therefore, teachers, pediatricians, parents, 
and children should be warned about possible dangers and 
emergency treatments for all age groups on dental trauma. 
The percentage of families taking their children to a dentist 
on the trauma day was found to be very low. It should be 
explained to the families that it is of great importance to 
calmly perform an emergency intervention and subsequently 
visit the nearest dentist at the earliest without losing time for 
the prognosis of the tooth. Traumatic dental injuries are very 
common, particularly in school age children. It is necessary 
to ensure that timely and appropriate treatments are 
undertaken by informing both families and freelance dentists 
about traumatic dental injuries.

Türkçe Öz: Karadeniz Teknik Üniversitesi Çocuk Diş Hekimliği Bölümüne 
Travma Nedeniyle Başvuran Hastaların Değerlendirilmesi: Retrospektif 
Araştırma. Amaç:  Dental travmatik yaralanmalar, süt ve daimi dişle-
rde sık gözlenen problemler arasında yer almaktadır. Dental travma 
yaygınlığı dünya genelinde değişkendir. Bu çalışmada, çocuklarda diş 
travmasının türü, ilişkili faktörler ve tedavi prosedürleri incelenmiştir. 
Bireyler ve Yöntem:  Beş yıllık (Ocak 2011-2016) bir periyotta, Trabzon 
ve çevre illerden 1-15 yaş arası 416 çocuk hasta, dental travma şikayeti-
yle kliniğimize başvurdu. Süt ve daimi dişlerde travmanın nedeni, tipi, 
cinsiyet ve yaş grupları ile ilişkisi ki-kare testi ile yaşlara göre dağılımı 
ise regresyon analizi ile hesaplandı. Bulgular: Hastaların% 37’si kız,% 
63’ü erkektir. Yaş ortalaması 8.5 yıl olarak hesaplandı. Travmatik dental 
yaralanmaların en sık nedeni düşme (% 61.1) ve en sık görülen dental 
travma tipi “mine-dentin kırığı” idi (% 26). Sonuç:  Çocuklarda dişlerin 
travmatik yaralanmalarına sıklıkla rastlanılmaktadır. Travmadan sonra 

hastaların önemli bir bölümünün (%15.8) herhangi bir klinik semptom 
oluşmadan tedaviye başvurmadıkları saptanmıştır. Doğru bir teşhis, te-
davi planlaması ve olumlu bir tedavi sonucu için öğretmenler, ebeveyn-
ler ve çocuklar dental travma gerçekleştiğinde ne yapılması gerektiği ve 
travma sonrası hemen bir diş hekimine başvurmanın önemi hakkında 
bilgilendirilmelidir. Anahtar Kelimeler: Diş yaralanmaları; retrospektif 
çalışmalar; pediatrik diş hekimliği.
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