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Abstract

Aim This retrospective study aimed to analyse demo-

graphic data and the severity of traumatic dental injuries

(TDIs) to the primary dentition based on children’s dental

records at a university clinic.

Study design A cross-sectional retrospective study.

Methods The records of all patients were analysed

according to gender, age, aetiology, teeth involved, number

of affected teeth, place of occurrence, witness to the

trauma, time elapsed between trauma occurrence and

care-seeking, type of trauma and severity of injury.

Results A total of 576 children aged 8–89 months suf-

fered injuries to 1,043 teeth. Severe injuries were the most

prevalent (45.5 %). These occurred at all ages, but their

frequency was higher in children aged between 13 and

24 months. The prevalence of mild injury was higher when

the cause was a fall from one’s own height. No differences

were detected in severity according to the place of occur-

rence and witnesses of the accident. The prevalence of

severe injury was higher in cases where three or more teeth

were involved.

Conclusions In this specialist treatment centre, severe

injuries were the most common TDIs, which occurred in

children aged 13–24 months, mainly due to falls and most

occurred at home. Professionals must be prepared to deli-

ver the best and most efficient care to this population.

Keywords Tooth injuries � Cross-sectional studies �
Primary teeth � Dental records

Introduction

In the last 10 years, a number of Brazilian studies have

investigated the prevalence of traumatic dental injuries

(TDIs) in the primary dentition. This increased interest of

clinicians and researchers is probably due to a high preva-

lence of TDIs in primary teeth (Bonini et al. 2009; Wendt

et al. 2010; Viegas et al. 2010), in addition to its high

potential to cause sequelae in primary (Borun and

Andreasen 1998; Cardoso and Carvalho Rocha 2002)

and permanent dentitions (Sandalli et al. 2005; Jácomo and

Campos 2009).

Many studies have analysed TDIs and their associated

factors. However, few of these factors are well established

in the literature, such as the occurrence of injuries pre-

dominantly in the anterior teeth (Cunha et al. 2001; Choi

et al. 2010), a higher incidence in boys (Eyuboglu et al.

2009; Choi et al. 2010), and falls as the main cause of TDIs

(Eyuboglu et al. 2009). Regarding the type of dental

trauma, TDIs involving hard tissue prevail in population
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studies (Hargreaves et al. 1999; Kramer et al. 2003; Wendt

et al. 2010), whereas TDIs to supporting tissue are most

common in studies based on health services and private

clinic sources (Kirzioglu et al. 2005; Avsar and Tapaloglu

2009).

Nevertheless, the level of severity of primary tooth

injuries has been poorly investigated in the primary denti-

tion (Oikarinen and Kassila 1987; Schatz and Joho 1994;

Glendor et al. 1996). However, it is important to identify the

factors associated with trauma severity of primary tooth

injuries. According to the degree of severity, treatment

becomes more complex or specialised staff for diagnosis

and follow-up examinations are required (Oikarinen and

Kassila 1987; Rasmusson and Koch 2010). In addition,

economic consequences in the community can vary

according to the level of severity of the injury, and it is

important to determine the incidence of different types of

injuries (Glendor et al. 1996). This knowledge could support

the training of professionals to address different trauma

situations, especially those that are the most severe.

This study analysed data from dental records of children

with TDIs in the primary dentition who were cared for at a

university clinic. Data were analysed according to the

severity of injury and related factors, such as demographic

and aetiological data, place of occurrence, teeth involved,

number of affected teeth, witness to the trauma, and time

elapsed between trauma and dental care.

Materials and methods

Study design

This cross-sectional study was carried out based on records

of all patients of 0–7 years treated for different dental

injuries at the Centre of Studies and Treatment of Trau-

matic Dental Injuries in Primary Dentition (NETRAD is

the acronym in Portuguese) for a 9-year period (May 2002–

July 2011). This service is connected to the Paediatric

Dentistry Clinic of the School of Dentistry of the Federal

University of Pelotas, southern Brazil. This clinic provides

access, treatment, and follow-up assistance for TDIs in

primary dentition, until the eruption of permanent teeth, as

recommended by the International Association of Dental

Traumatology (IADT) Guidelines (Flores et al. 2001,

2007).

Data collection

Data were collected from NETRAD records. Information

gathered from the patients’ records included age, gender,

cause, place of occurrence, witness to the injury, number of

affected teeth, teeth involved, time elapsed between the

trauma occurrence and care-seeking, type of TDI [classi-

fied according to Andreasen and Andreasen’s (2001) cri-

teria], and injury severity. The injuries were classified as

mild, moderate, and severe (Oikarinen and Kassila 1987).

Mild injuries included subluxation, concussion, enamel

fracture, and enamel–dentine fracture. Moderate injuries

included lateral luxation, extrusion and enamel–dentine–

pulp fracture. Serious injuries included avulsion, intrusion,

crown root fracture, and root fracture. When two or more

types of TDIs were present in the same children, the most

severe injury was considered. In this study, the term

‘‘serious’’ was changed to ‘‘severe’’ to comply with other

studies (Skaare and Jacobsen 2005; Rasmusson and Koch

2010).

Data analysis

Data were entered twice into the EpiInfo 6.04 statistical

software package and checked for consistency. Statistical

analyses were performed using Stata 11.0 (Stata Corp. LP,

College Station, TX, USA). Data analysis included

descriptive statistics, such as frequency distribution and

cross-tabulation. Statistical significance for association was

determined using the Chi-square test. The level of signifi-

cance was set at 5 %.

Ethical considerations

The parents or caregivers were asked to sign an informed

consent agreement prior to initiating clinical activities,

where they agreed that children’s data could be used in

future research. The study was approved by the local

Human Research Ethics Committee (Protocol 187/2011).

Children received full dental treatment.

Results

Of the 707 records of children who sought assistance

during the studied period, 131 records were excluded for at

least one or more of the following reasons: incomplete

documentation (51), diagnoses other than TDIs (47), and

TDIs in permanent teeth (6). Twenty-seven children

showed only soft tissue trauma, and therefore, were not

classified according to severity. Consequently, a total of

576 records from children with TDIs in primary dentition

were analysed.

Table 1 shows the distribution of severity, according to

factors related to trauma. Severe injuries were the most

prevalent (45.5 %), followed by mild injuries (33.7 %).

This occurred for all ages, but the frequency was higher in

children aged 13–24 months. The prevalence of mild injury

was higher when the cause was falling from one’s own
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height, walking, or running, whereas the prevalence of

severe injury was higher when the causes were falling from

height and falling off furniture (e.g., bed or sofa). No dif-

ferences were detected in severity according to the place of

occurrence and witness of the accident. The number of

teeth involved was associated with severity: the prevalence

of severe injury was higher in cases where three or more

teeth were involved. Time taken to attend for care was

lower for children with severe injuries than for children

with moderate and mild injuries.

The total number of traumatised teeth was 1,043 and

77.8 % of injuries involved upper central incisors. Injuries

to supporting tissue were the most frequent type of TDI,

occurring in a total of 814 teeth. Subluxation (21.8 %) was

the most common injury, followed by avulsion (15.5 %),

and intrusion (15.0 %). There were fewer injuries to hard

tissue (229), with the most prevalent being enamel fractures

(8.9 %), followed by enamel-dentine fractures (7.3 %,

Table 2).

Discussion

Retrospective studies provide a realistic view of services,

allowing the training of future professionals to develop the

necessary knowledge to handle any type of injury. Few

studies have performed TDI analyses using an injury

severity classification. The injury profile could be impor-

tant when preparing professionals and services to treat

TDIs. In this study, the classification of Oikarinen and

Kassila (1987) was used. This classification divided the

injuries according to their severity to describe the need for

treatment. Mild injuries were those that did not require

active therapy, except for restoring the fractured crown

and/or regular follow-up examinations. Moderate injuries

required immobilisation and/or some degree of pulp treat-

ment. Serious injuries were those that could be considered

to require specially trained staff for immediate treatment,

and for the diagnosis and treatment of later complications.

Severe injuries were the most prevalent (45.5 %) in the

present study. The study of Oikarinen and Kassila (1987) in

the Helsinki Health Center Oral Surgery Clinic found that

among children up to 7 years, the prevalence of mild

injuries was 66 %, that of moderate injuries was 17 % and

that of severe injuries was 17 %. This finding differs from

that of Skaare and Jacobsen (2005), who found that mild

injuries, such as concussion and subluxation, represented

59 % of all diagnoses, whereas severe traumas represented

22 %. This difference can be explained by the fact that the

present study was performed in a specialised care centre

where more serious cases are referred to, whereas the study

by Skaare and Jacobsen (2005) examined the general

children population of Norway.

In children’s earlier years, developmental milestones

and stages of growth are associated with risks of injury

(Needleman 2011). The present study showed a consider-

able increase in injuries, especially severe injuries, when

children began to walk (13 months onwards) and when

they started to run, jump, and climb stairs (25 months

Table 1 Distribution of children by severity of TDIs and indepen-

dent variables

TDI severity p

Mild

n (%)

Moderate

n (%)

Severe

n (%)

Total 194 (33.7) 120 (20.8) 262 (45.5)

Age (months)

0–12 6 (37.5) 4 (25.0) 6 (37.5) \0.001

13–24 37 (34.9) 14 (13.2) 55 (51.9)

25–36 50 (35.0) 29 (20.2) 64 (44.8)

37–48 41 (31.0) 36 (27.3) 55 (41.7)

49–60 33 (35.9) 23 (25.0) 36 (39.1)

[60 27 (31.0) 14 (16.1) 46 (52.9)

Gender

Male 116 (33.9) 78 (22.8) 148 (43.3) 0.281

Female 78 (33.3) 42 (18.0) 114 (48.7)

Cause**

Fall from own

height

84 (36.4) 47 (20.3) 100 (43.3) 0.002

Fall from height 56 (32.4) 35 (20.2) 82 (47.4)

Collision 35 (31.2) 25 (22.3) 52 (46.5)

Traffic/others 13 (28.9) 12 (26.7) 20 (44.4)

Place of occurrence*

Home 92 (33.8) 59 (21.7) 121(44.5) 0.779

School 13 (48.1) 4 (14.8) 10 (37.0)

Street 29 (33.7) 20 (23.2) 37 (43.1)

Other 25 (36.2) 14 (20.3) 30 (43.5)

TDI witness**

Mother 49 (33.3) 26 (17.7) 72 (49.0) 0.870

Other caregiver 48 (28.6) 40 (23.8) 80 (47.6)

No one 12 (25.5) 7 (14.9) 28 (59.6)

No. of teeth

1 81 (31.4) 59 (22.9) 118 (45.7) \0.001

2 95 (39.6) 44 (18.3) 101 (42.1)

C3 18 (23.1) 17 (21.8) 43 (55.1)

Time care-seeking**

Until 24 h 57 (21.3) 71 (26.6) 139 (52.1) \0.001

1–2 days 16 (29.6) 11 (20.4) 27 (50.0)

Until 30 days 67 (50.4) 24 (18.0) 42 (31.6)

C31 days 49 (48.0) 14 (13.8) 39 (38.2)

NETRAD, Pelotas, Brazil (n = 576* children)

* Twenty-seven children presented with only soft tissues lesions

** Values less than 576 are due to missing information
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onwards). These are the times when children begin to

explore their environment more actively. However, there is

limited coordination of movements. Additionally, they

show great curiosity at this stage, although they lack

judgment and the ability to recognise hazards (Flavin et al.

2006). Skaare and Jacobsen (2005) stated that the energy of

an impact that causes a severe injury may reflect the time

when the child starts running or exploring his/her sur-

roundings without the necessary coordination, which may

increase the risk of severe trauma.

In our study, there was no significant sex difference in

TDIs, despite the fact that boys had a higher number of

injuries. Morrongiello et al. (2004) found that boys were

more likely to engage in behaviour that resulted in injury to

their heads than girls, suggesting that either their misbe-

haviour or physical activities made them more prone to

potentially severe injuries. However, in the present study,

girls had a higher proportion of severe injuries, although

this difference was not significant. This finding may be

because boys’ and girls’ activities are currently not much

different (Jácomo and Campos 2009).

Falls are the most frequent cause of injury in children. In

the present study, falling from one’s own height was the

most prevalent aetiology in severe injuries. Severity was

associated with the cause of TDI.

The present study showed that the majority of injuries

occurred at home, which is in agreement with other studies

(Morrongiello et al. 2004; Schatz and Joho 1994; Choi et al.

2010). Injuries did not occur frequently at school, and those

that did occur were mostly mild. This finding can be

explained by the fact that children are supervised constantly,

and their behaviour with respect to games or sports is more

restricted at school. The low frequency of injuries in school

may also be accounted for by the fact that most children in

this sample are not likely to have started school yet. An

investigation should be performed to determine whether

children’s freedom at home is associated with the severity of

TDIs because educational measures could be implemented

so that household caregivers could prevent TDIs.

In the present study, witnesses of children’s TDIs were

investigated, because these persons play an important part

in injury prevention. Although healthy children should be

able to move independently and overprotection is not rec-

ommended, this freedom may be questionable when chil-

dren face risky situations. Adults should be advised to

provide children with appropriate supervision for each age.

This is especially true for small children, where the ideal

supervision is that which keeps the child ‘‘within both sight

and reach’’ (Flavin et al. 2006), because accidents happen

owing to reduced parental supervision and not because of

household hazards (Alwash and McCarthy 1988).

In this study, most children were referred to NETRAD

during the first days of injury, similar to findings in other

studies (Shayegan et al. 2007; Cardoso and Carvalho Ro-

cha 2002; Kirzioglu et al. 2005; DeAmorim et al. 2011). A

high percentage of children sought care within 48 h after

trauma occurrence. This behaviour can be explained by the

fact that trauma involves bleeding, swelling, haematoma,

dental displacement, or occlusion interference (Andreasen

and Andreasen 2001; De Jesus et al. 2010), which frightens

the family, encouraging them to search for immediate

assistance (Cardoso and Carvalho Rocha 2002). Aldrigui

et al. (2011) showed that the presence of complicated TDIs

was associated with a negative impact on oral health-

Table 2 Distribution of teeth according to the type of trauma

Severity level TDI type Total

n (%)

Molars

n (%)

Canines

n (%)

Lower incisors

n (%)

Upper central incisors

n (%)

Upper lateral incisors

n (%)

Total 1,043 (100) 12 (1.2) 20 (1.9) 40 (3.8) 812 (77.8) 159 (15.3)

Mild E fracture 93 (8.9) 2 (16.7) – 1 (2.5) 72 (8.9) 18 (11.3)

ED fracture 76 (7.3) 3 (25.0) 1 (5.0) 1 (2.5) 61 (7.5) 10 (6.3)

Concussion 88 (8.4) – 4 (20.0) 1 (2.5) 62 (7.6) 21 (13.2)

Subluxation 227 (21.8) – 1 (5.0) 18 (45.0) 183 (22.5) 25 (15.8)

Moderate EDP fracture 29 (2.8) 1 (8.2) – – 26 (3.2) 2 (1.2)

L luxation 135 (13.0) 2 (16.7) 2 (10.0) 3 (7.5) 97 (11.9) 31 (19.6)

Extrusion 45 (4.3) – – 3 (7.5) 34 (4.2) 8 (5.0)

Severe Intrusion 157 (15.0) – – 1 (2.5) 134 (16.5) 22 (13.8)

Avulsion 162 (15.5) 2 (16.7) 12 (60.0) 11 (27.5) 117 (14.4) 20 (12.6)

CR fracture 25 (2.4) 2 (16.7) – – 21 (2.5) 2 (1.2)

Root fracture 6 (0.6) – – 1 (2.5) 5 (0.6) –

NETRAD, Pelotas, Brazil (n = 1,043 teeth)

E enamel, D dentine, P pulp, CR crown root, L lateral

p \ 0.001
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related quality of life in children aged between 2 and

5 years. This was probably due to symptoms that are fre-

quently related to TDI complications, such as pain, irrita-

tion, and difficulty in eating. In addition, severe injuries

require immediate treatment, often involving complex

procedures and a long follow-up period.

A great number of the children who experienced severe

dental injuries in the present study had TDIs involving

three or more teeth, similar to other studies (Osuji 1996;

Shayegan et al. 2007). The maxillary central incisors were

more frequently traumatised in our study, which is con-

sistent with previous findings (Schatz and Joho 1994; Osuji

1996). This finding was related to the vulnerable position

of the maxillary central incisors in the arch (Saroglu and

Sönmez 2002) and/or overjet presence, a common condi-

tion in primary dentition due to pacifier use. Importantly,

affected canines suffer avulsion. This can be considered a

developmental problem because these teeth are important

for occlusion and their absence in small children can cause

orthodontic problems. In the present study, children also

showed fractured molars, and this suggests the importance

of a careful clinical examination of the entire mouth and

the intra- and extra-oral regions.

The majority of TDIs involved injuries in supporting tis-

sue. These injuries, which involve displacement or tooth

loss, are characterised as severe. Injuries in primary dentition

usually consist of luxations because of the presence of

immature supporting structures and the resilience of the bone

surrounding the teeth (Kirzioglu et al. 2005). The elastic

nature of the bone tends to cause tooth displacement rather

than crown or root fractures (Oikarinen and Kassila 1987).

This study has some limitations. Some of the data were

lost because patients did not attend follow-up visits, or

contact was lost because of address and phone number

changes. However, this rate of loss was low and a large

number of children were followed-up. In addition, infor-

mation about the treatment required, the treatment pro-

vided, or the outcome with respect to periodontal or pulpal

healing, or tooth survival, was not collected because the

main objective was to assess differences in types of inju-

ries, severity level, and related factors.

Conclusions

In this specialist treatment centre, we conclude that severe

TDIs were the most common type of TDI affecting chil-

dren of all ages, especially those aged 13–24 months. The

most prevalent cause of TDIs was falls from height. Most

of these injuries occurred at home. Three or more teeth

were predominantly involved. The high occurrence of

injuries classified as severe requires attention because of

the possible physical and psychological implications, and

because severe injuries may demand specially trained staff

for immediate treatment and for the diagnosis and treat-

ment of later complications.
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