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Abstract

Th e purpose of this study was to analyze data according to gender, age, cause, number of traumatized teeth, time elapsed before treatment and 

type of tooth from the records of traumatized children. A retrospective study was conducted in the Department of Paediatric Dentistry at the 

University Dental Clinic in Zagreb, Croatia using the documentation of  patients ( males and  females) aged  month to  years with 

injuries of primary teeth between February  and January . Trauma was seen in  primary teeth, which implies that the number of 

injured primary teeth was . per child. Th e maxillary central incisors were the most frequently aff ected teeth (.), they were followed by 

maxillary lateral incisors, while the least aff ected were mandibular central incisors. Traumatic dental injuries involved periodontal tissue . 

times more frequently than hard dental and pulp tissue. Th e main cause of teeth injury was fall (.) and the majority of injuries occurred at 

home (.) (p<.). Of  patients who received treatment  (.) also had soft-tissue injuries. Th e distribution of soft-tissue injuries by 

gender ( males,  females) was not statistically signifi cant. Comparing children with soft-tissue injuries and those without them, a statisti-

cally signifi cant diff erence was found in the time of arrival (p<.). Th e results of this study showed the need of informing about preventive 

measures against falls at home and the methods of providing fi rst aid in dental trauma injuries.
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KEY WORDS: primary teeth, periodontal tissue, tooth injuries, soft-tissue injuries

A retrospective study on traumatic dental and soft-

tissue injuries in preschool children in Zagreb, Croatia

Marko Vuletić1*, Josip Škaričić2, Goran Batinjan3, Zdenko Trampuš3, Ivana Čuković Bagić4, Hrvoje Jurić4

1Private practice,Specialized practice of dental prosthodontics I. Sušnik Vuletić, Žitna 8, 44000, Sisak, Croatia. 2Private practice, Dental 

practice with dental laboratory B. Tot, Bana Berislavića 6a, 21000, Split, Croatia. 3Private practice, Dental practice I. Mršić, Hrvatskog sokola 

59, 10000, Zagreb; Ortoimplant dental spa, Ilica 283, 10000, Zagreb, Croatia. 4Department of Paediatric and Preventive Dentistry,  School 

of Dental Medicine, University of Zagreb, Gunduliceva 5, 10000, Zagreb, Croatia.

INTRODUCTION

In preschool children head trauma accounts for  of in-

juries, and one-third of these lesions aff ect face []. Primary 

dentition is shown to suff er a higher prevalence of trauma 

with an average of  of children experiencing some den-

tal trauma than children with permanent dentition [-]. 

Preschoolers showed a high prevalence of traumatic dental 

injuries (TDI) because of the lack of motor coordination []  

and underdevelopment in physical and emotional growth [].

According to epidemiological studies from diff erent countries, 

the frequency of primary tooth injuries ranges from  to  

[] and approximately  of children have their fi rst contact 

with a dentist due to traumatic injuries []. Some of these val-

ues may be underestimated because many children with mild 

dental injuries do not seek care or do not receive an accurate 

diagnosis []. Dental trauma in primary teeth may cause pain 

and loss of function and may also aff ect the development of 

the middle third of the face, permanent teeth and occlusion, 

which may result in physical, emotional and behavioural 

problems in children and their parents or guardians [, ]. 

For a long time gender and age were considered the 

main risk factors for TDI in primary teeth but currently, 

as Glendor [] states, other factors receive more atten-

tion, like the type of activity at the time of an accident and 

environmental, behavioural and socioeconomic factors.

As there is no recent research on traumatic dental in-

juries of deciduous teeth in Zagreb, the purpose of this 

study is to analyse data according to gender, age, cause, 

number of traumatized teeth, time elapsed before treat-

ment, type of tooth from the records of traumatized chil-

dren referring to the University Dental Clinic in Zagreb, 

Croatia. Furthermore, the purpose is also to estimate the 

distribution and location of soft-tissue injuries and to de-

termine if the presence of soft-tissue injuries influences 

the time elapsed between trauma and initial treatment.
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MATERIALS AND METHODS

Patients

A retrospective study was conducted in the Department of 

Paediatric Dentistry at the University Dental Clinic in Za-

greb, Croatia using the documentation of  patients ( 

males and  females) aged  month to  years with injuries 

of primary teeth between February  and January . 

Procedures

Trauma charts were written by a specialist of paediat-

ric dentistry. Charts with incomplete medical informa-

tion were excluded from this study. The information 

from trauma charts was organized by age, gender, place 

and source of trauma, hour and season of trauma, inter-

val between injury and treatment, number of traumatized 

teeth, injured teeth, type of trauma and soft-tissue inju-

ries. Radiographs were also used to classify hard and peri-

odontal tissue damage. The type of trauma was classified 

according to Andreasen & Andreasen []  classification:

. Injuries to the hard tissue and the pulp: enamel frac-

ture, enamel-dentin fracture without pulp exposure, 

enamel-dentin fracture with pulp exposure, crown-

root fracture, root fracture and alveolar fracture;

. Injuries to the periodontal tissue: concussion, sublux-

ation, displacement, intrusion, extrusion and avulsion.

Injuries of soft-tissue were divided into those of the up-

per and lower lip, tongue, gingiva and lip and gingiva in-

juries. TDI was classified according to the most serious 

damage if a specifi c tooth had more than one type of injury.

Ethical approval for the study was obtained by the Ethical 

Committee of Th e Faculty of Dental Medicine, University of 

Zagreb, Croatia. 

Statistical analysis

Th e statistical analysis was carried out by using descriptive 

statistics and Paerson’s chi-square test using Predictive Ana-

lytics SoftWare (PASW) for Windows version . (SPSS 

Inc, Chicago, IL, USA). Th e level of signifi cance was set at . 

RESULTS

Of  patients attending the University Dental Clinic in 

Zagreb there were . females and . males, which is 

represented by female-male ratio of .: and there is no sta-

tistical diff erence between genders. Ages were ranged from 

 month to  years (mean ± SD = .±. years). Th e dis-

tribution of children suff ering trauma in relation to age and 

gender is shown in Figure . Trauma was seen in  pri-

mary teeth, which implies that the number of injured pri-

mary teeth was . per child. Sixty-eight children (.) 

had only one tooth traumatized, whereas sixty (.) had 

more than one tooth traumatized. Th e maxillary central in-

cisors were the most frequently aff ected teeth (.), they 

were followed by maxillary lateral incisors (.), while 

the least affected were mandibular central incisors ().

TDI involved periodontal tissue . times more frequently 

than hard dental and pulp tissue. In primary dentition the 

most commonly observed TDI of dental hard tissue and pulp 

was enamel-dentin fracture without pulp exposure (.), 

followed by enamel-dentin fracture with pulp exposure (.) 

and enamel fracture (.). In the analysis of the periodontal 

tissue injury, subluxation was the most common type (.) 

and intrusion (.) and avulsion (.) were far behind.

Th e main cause of teeth injury was fall (.) (Figure ) and 

the majority of injuries occurred at home (.) (p<.) 

(Table ).

The highest dental trauma frequency was noted in spring 

and summer ( cases, .), followed by autumn ( cas-

es, .) and winter ( cases, .) and there was statis-

tical diff erence in the seasonal distribution of TDI (p<.).

Children (.) in the age group between  month to  years 

had TDI in the interval from  to  p.m., while  (.) of 

 patients who received treatment, also had soft-tissue inju-

Place of trauma

Home Kindergarden Freetime Unknown

AGE/months     

<12 10 0 0 1

13-24 22 7 1 9

25-36 14 2 8 6

37-48 12 7 4 2

49-60 2 3 0 1

61-72 6 2 4 5

Total 66 21 17 24

TABLE 1.  Distribution of TDIs according to place of occurrence

p=0.0251996

FIGURE 1.  Distribution of traumatic dental injuries in relation to 

age and gender
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ries. Th e distribution of soft-tissue injuries by gender ( males, 

 females) was not statistically signifi cant (p=.). Th e high-

est percentage of preschoolers had soft-tissue injures at the 

age of  (.). Of the total number of children  () had 

an injury of the upper lip, . () injured the upper lip and 

gingiva, . () injured gingiva and only one patient (.) 

had a tongue injury. Th ere was a statistically signifi cant diff er-

ence (p<.) among the distribution of soft-tissue injuries.

Out of the group of children with injured primary tooth,  

received treatment within - hours, followed by a group of 

children (.) who received initial treatment in - days. 

Th e data about the time elapsed changed when soft-tissue 

injuries are included. Comparing children with soft-tissue 

injuries and those without them, a statistically signifi cant dif-

ference was found in the time of arrival (p<.) (Table ).

DISCUSSION

TDI is currently seen as a public health problem be-

cause of its frequency and its wide occurrence among 

young patients during growth and development. More-

over, its treatment is often complex and expensive, 

and there may be an irreversible sequel, which will re-

quire treatment during the patient’s entire life [-]. 

Several studies found a greater prevalence of trauma 

among male patients [, -], however this study 

proved that girls show higher rates of TDI than boys. Th is 

is in agreement with Carvalho et al. []. It can be ex-

plained by the fact that both boys and girls aged  month 

to  years are exposed to similar risk factors and there 

is no difference among the games and sports they play.

The present study showed that traumatic injuries to 

primary teeth were highest in - months (.), 

which is in agreement with reviewed studies [, , , 

]. At this age children are gaining mobility and in-

dependence, but still have little motor coordination.

As demonstrated in studies [, ] a high number of 

TDI involved only one tooth, which may be explained by 

the fact that multiple dental injuries are, associated with 

sports, violence and traffic accidents, infrequent in this 

age group. The most commonly affected teeth are maxil-

lary incisors [, , , , ] and our study fi ndings con-

fi rm it. Th e reason for this is the fact that these teeth may 

have inadequate lip coverage and are frequently protruded.

In this study TDI involved periodontal tissue almost three 

times more frequently than hard dental tissue and pulp, a 

result also found in other studies [, , , , ]. This 

may be explained by the resilience of the alveolar bone 

and the elasticity of periodontal ligament. The most fre-

quent type of periodontal tissue trauma was sublux-

ation, which was the same as in previous studies [, , ].

The predominant location where accidents oc-

curred was home (.),  whereas falls (.) 

were the most frequent cause of trauma, which 

are results similar to recent studies [, , , ].

Unlike other studies  [, , ], which reported no sta-

tistically significant seasonal differences, the present 

study showed an increase in frequency of dental trauma 

in warmer seasons (spring and summer). One of the rea-

sons for this can be that in warmer months children 

are outdoors and they participate in contact activities.

Similar to Eyuboglu et al. [], more than  of traumatized 

primary teeth were related to soft-tissue injuries; our result 

was . As soft-tissue injuries include bleeding, it conse-

quently motivates parents or guardians to seek earlier treat-

ment []. Th is study showed that the time elapsed between 

an injury and initial treatment was shorter in bleeding than 

in non-bleeding injuries, which can be related to the fact 

that parents tend to be more anxious about bleeding injuries.

CONCLUSION 

In conclusion, the present study revealed that girls suff ered 

more often from traumatic dental injuries than boys, and 

Time elapsed
Without STI 

n (%)

With STI 

n (%)

Up to 2 hours 1 (1.8%) 13 (18.3%)

2-24 hours 14 (24.6%) 27 (38%)

1-7 days 20 (35%) 20 (28.2%)

8-30 days 11 (19.3%) 3 (4.2%)

>31 days 11 (19.3%) 8 (11.3)

Total 57 71

TABLE 2.  Distribution of elapsed time to treatment after injury 

with respect to presence of soft tissue injuries

STI- soft-tissue injuries

FIGURE 2.  Distribution of TDIs according to cause of injury
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injuries were more common in warmer months. Major-

ity of injuries occurred between  and  years on the upper 

central incisors at home. Trauma of primary teeth were 

more associated with periodontal and soft-tissue than hard 

dental tissue and pulp. Initial treatment of soft-tissue inju-

ries was conducted in earlier period of time. Th e  prevalence 

of dental trauma has increased among preschool children 

during past few decades. Th e results of this study showed 

the need of informing about preventive measures against 

falls at home and about the methods of providing fi rst aid 

in dental trauma injuries. Moreover, this study supports the 

necessity of education on prevention of dental injuries of 

all children caregivers. Further epidemiological studies are 

required in order to clarify the complexities of dental injury.
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