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Introduction: dental injury is very common in childhood and a frequent reason for consultation in
pediatric emergency departments.
Objectives: to study the management of dental injury in a tertiary hospital.
Material and methods: retrospective descriptive study. All patients under 15 years old consulting for
dental injury in the Pediatric Emergency Department of Hospital 12 de Octubre between September
2008 and August 2010 were included. During this period of time a specific management protocol of
these patients was started.
Results: a total of 374 patients were treated, 63% being males, with a median age of 4.45 years. In
84% of cases the etiology was casual, followed by a 3% sports-related accident. Thirty-two percent of
the patients were referred from other centers for Maxillofacial Surgery evaluation. In 60% of cases,
children were treated exclusively by pediatricians. The most common reasons for maxillofacial surgery
evaluation were: suture of gingival laceration (6.4%), dental extraction (3%) and ferulization (1.3%);
83.4% required only medical treatment.
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Conclusions: dental injury is a common reason for consultation in the pediatric emergency department
and referral to other centers. Most patients have mild lesions so they need neither complementary
studies nor surgery treatment and should be managed by pediatricians following agreed protocols.

Resumen

Manejo del traumatismo alvéolo-dentario infantil en el Servicio
de Urgencias de un hospital terciario
Introducción: el traumatismo alvéolo-dentario es muy frecuente en la infancia y supone un motivo
habitual de consulta en los Servicios de Urgencias pediátricos.
Objetivo: estudiar el manejo de los traumatismos dentales en un hospital terciario.
Material y métodos: estudio descriptivo retrospectivo. Se incluyeron todos los menores de 15 años que
consultaron por traumatismo dental en la Urgencia Pediátrica del Hospital 12 de Octubre (Madrid,
España) entre septiembre de 2008 y agosto de 2010. Durante este periodo se puso en marcha un
protocolo de manejo de estos pacientes en nuestro centro.

Additional material availabe in www.pap.es. Protocolo de traumatismo dental. Hospital Universitario 12 de Octubre,
Madrid.
How to quote this article: Núñez-Ramos R, Díaz Díaz J, Mesa García S, Romance García AI, Marín Ferrer M. Management of pediatric dental injury
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Resultados: en el periodo de estudio fueron atendidos 374 pacientes, el 63% varones, con una media
de edad de 4,45 años. En el 84% de los casos, la etiología fue casual, seguido de un 3% relacionado
con accidentes deportivos. El 32% de los pacientes fue derivado desde otros centros para valoración
por Cirugía Maxilofacial. El 60% fue atendido exclusivamente por pediatras. Las causas más frecuentes
de atención por parte de Cirugía Maxilofacial fueron: sutura de laceración gingival (6,4%), extracción
dental (3%) y ferulización (1,3%). El 83,4% requirió solamente tratamiento médico.
Palabras clave:
 Traumatismo dental
 Urgencias pediátricas
 Cirugía Maxilofacial

Conclusiones: el trauma dental es una causa frecuente de consulta en los Servicios de Urgencias y de
derivación a hospitales de referencia. La mayoría de los pacientes presenta lesiones menores que no
precisan la realización de pruebas complementarias ni requieren tratamiento quirúrgico, y pueden ser
manejadas por un pediatra siguiendo protocolos consensuados con especialistas en Cirugía Maxilofacial.

INTRODUCTION
Dentoalveolar trauma is the second leading reason
for seeking dental care in children following tooth
decay and a frequent cause of emergency room
visits and referral to reference hospitals. There is a
broad range in type of injury and its consequences.
While there are many minor injuries that can be
treated at the outpatient level and leave no sequelae, those which result in the fracture or loss of a
permanent tooth have long-lasting aesthetic,
functional, economical and psychosocial effects1.2.
The paediatrician is often the first specialist caring
for these patients, and having a set protocol like
the one used in Hospital Universitario 12 de
Octubre3, designed by paediatricians and specialists in paediatric maxillofacial surgery, facilitates
and standardises the safe management of these
patients.
The purpose of this study was to describe the characteristics of dental injuries treated in our
Emergency Care department over 23 months, and
to describe the care provided following the implementation of this protocol.

MATERIALS AND METHODS
We did a retrospective descriptive study that included every patient younger than 15 years who presented with dental trauma in our emergency department between September 2008 and August 2010.
The patients were identified by means of the
Paediatrics Emergency database of the Hospital
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Universitario 12 de Octubre, which uses de ICE-9
coding system. We collected data for the following
variables: age, sex, healthcare area of origin, aetiology of the trauma, affected tooth, type of injury,
type of specialist who treated the patient, and type
of treatment received.
We created the database using Access® 2007, and
processed the data for statistical analysis with the
SPSS® software, version 15.0 for Windows® XP.
The study was approved by the Ethics Board of our
centre, and patients were included in the study after signing the corresponding informed consent
form.

RESULTS
Between September 2008 and August 2010,
94,093 patients came to our hospital’s emergency
room. The 374 patients younger than 15 years
seeking care for dental trauma were included in
the study, amounting to 0.4% of the emergency
visits for that period. Out of these patients, 63%
were male. The average age of the patients was
4.45 years. In 82.3% of the cases, patients came for
primary teeth injuries (the average age for this
group was 3.43 years), while permanent teeth
were affected in 15% of the cases (average age of
7.46 years) (Table 1).
An accidental fall or collision was the aetiology
found in 84.2% of the cases, with the second most
frequent being sports-related accidents (2.7%) and
then violence (0.3%). The aetiology of the trauma
was not recorded in the chart in 12% of the cases.
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Table 1. Distribution of patients by age
and dentition type
Type of dentition
Percentage
Mean age
(years)
Primary
82.3
3.43
Permanent
15
9.53
Mixed
0.3
7.46

The most common presenting problem was loose
teeth (32.4%), followed by intrusion (15.8%), uncomplicated fracture (15.5%) and avulsion (12.8%).
In 11% of patients, no dental injury was found in
the course of examination.
The most frequently injured teeth were the maxillary incisors (83.4%), followed by the mandibular
incisors (3.5%).
Out of all patients, 44% belonged to the healthcare
area served by our hospital, while 39.3% came
from other areas; the area from which the patient
came was not recorded in 16.6% of the cases. Of all
patients, 32% were referred by an outpatient
healthcare centre or another hospital to be evaluated by a maxillofacial surgeon. In the interval
prior to the implementation of the protocol
(August 2008-September 2009),the number of referral patients accounted for 39.6% of treated patients in that period, a percentage that decreased
to 23% once the protocol was implemented and
promoted.
Adhering to the protocol, 60% of the patients were
managed exclusively by paediatricians. Care from
the maxillofacial surgeon was most frequently
sought for suturing gingival lacerations (6.4%),
tooth extractions (3%) and dental splinting (1.3%).
Of all patients, 83.4% required medical care alone.
Supplemental tests were performed in 2.9% of the
cases. None of the patients was admitted to the
hospital.

DISCUSSION
Dentoalveolar trauma is defined as trauma in
which there is injury to the teeth or supporting tissues, where the structural integrity of the teeth
may or may not be affected, and the teeth may be

partially or totally displaced from their usual position. Establishing the incidence and prevalence
rates of dental trauma is challenging due to disparities between studies in the terminology used
to define the trauma, the population under study,
the age, and the geographical area4. Nevertheless,
we know that the incidence of dental trauma is
extremely high, and that it particularly affects children.
It is estimated that about one third of children suffer injuries to their primary dentition by five years
of age, and that up to one fourth has sustained
some sort of injury to the permanent dentition by
12 years of age5. When it came to distribution by
sex, our series was in agreement with what has
been previously described6.7, with a clear dominance of the male sex, which accounted for 63% of
our patients. The male to female ratio has been
estimated at around 2:1 in several studies8.9, although some authors note that this proportion
more or less holds in trauma to the permanent
dentition, while the distribution is similar in both
sexes in trauma affecting the primary dentition10.11.
The distribution had two peaks of maximum incidence, probably related to the activity and characteristics of children at those ages. The first peak
coincides with learning to walk, with the highest
frequencies around 10-24 months of age, and the
second corresponds to school ages, reaching the
highest frequencies at ages between 9 and 11
years12.13.
The tooth affected most frequently in our series
was the maxillary central incisor, followed by the
maxillary lateral incisor and the mandibular central incisor. Previous reviews speak of similar results7.14, with the prominence of the incisors and
the inability of the upper lip to protect them acting
as important predisposing factors7.15.
Following the studies of Andreasen, and on the basis of the system used by the World Health
Organization16, dentoalveolar trauma is classified
into injuries affecting the tooth bone and the pulp,
which include crown and root fractures, and injuries to the periodontium. Depending on degree of
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severity, trauma to periodontal tissues is classified
into concussion (where there is no tooth mobility
or displacement), subluxation (abnormal mobility
without displacement), intrusion (displacement of
the tooth into the alveolar socket bone, with fracture of the latter), extrusion (partial displacement
of the tooth out of its socket), and avulsion (the
tooth is completely displaced out of the socket).
The most frequent trauma in primary dentition
are subluxations and luxations, due to the greater
resistance of alveolar bone at this age, and to the
elasticity of the periodontal ligament17, among
other factors. Crown fractures and avulsions occur
more frequently in permanent teeth. The most frequent type of injury found in our sample was subluxation, followed by intrusion and crown fracture
(Fig. 1).

From the time the new protocol was implemented,
dental trauma cases in our centre are always seen
first by the paediatrician20. We get a large number
of patients seeking treatment for these injuries, as
this is one of three hospitals in Madrid that has an
on-call maxillofacial surgery specialist, and it is the
reference hospital for this pathology in the southeast area of Madrid. In addition to children from
our healthcare area, who come of their own accord
or are referred from Primary Care, the paediatric
emergency department in our hospital sees children that come from healthcare areas corresponding to these other hospitals. Parents and patients
often come full of anxiety and expect to be treated
by a specialist, when in many cases the treatment
falls into the scope of a paediatric dentist, disappointing the family’s expectations.

As for the aetiology, accidental falls and collisions
were the most frequent causes, accounting for
84.2% of cases in our sample. They were followed by
sports accidents, especially in older boys, and traffic
accidents, which are not referred to our hospital.

In 2009 a protocol validated by the Paediatrics and
Maxillofacial Surgery departments, and coordinated by the Quality Unit, was implemented. Since
then, injuries are managed more quickly and uniformly, and also more safely for the child, independent of the particular experience of the treating professional (Fig. 2). The implementation of
the protocol has also affected the number of referrals, which used to account for 39.6% of treated
patients, and went down to 23% after its establishment and promotion.

Dental trauma is also a red flag for child abuse, as
it occurs in up to 50% of these cases18, so the paediatrician should be very alert, especially if the
child presents with associated injuries, such as
maxillary or mandibular fracture, facial burns, laceration of the lips or the lingual frenulum, or bite
marks in the face or neck19. We did not suspect
abuse in any of our patients. In three patients, the
identified cause was aggression between children
of the same age, for which we issued the corresponding injury report.

According to the action plan specified by the protocol, which has been applied in full for the past 12
months, patients with injuries in the primary teeth
are assessed by the paediatrician in the emergency
department, and always referred to the healthcare

Figure 1. Type of dental injuries in the series (%)
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Figure 2. Dental trauma care protocol
Evaluation in
Paediatrics
Primary
dentition?
Yes

No

1-2 teeth may/may
not be loose
No other injuries

Do a PR if
available
More than two
loose teeth or other
injuries

Analgesics, refer to
Paediatric Dentistry,
information sheet

One or more loose
teeth, or other
injuries

Emergency consult
with maxillofacial
surgeon

One tooth, no
mobility or other
injuries

Analgesics, refer to
Paediatric Dentistry,
information sheet

PR: panoramic radiograph.

area paediatric dentist for evaluation within 24-48
hours. If more than two teeth are injured or displaced, or there are other wounds in the mouth,
the child is treated in the paediatric emergency
care department by the on-call maxillofacial surgeon, as happened in 40% of the cases in our series. In case of hard tissue or pulp injuries, a conservative treatment involving analgesics and a soft
diet should be applied. Antibiotic prophylaxis is
recommended when the pulp or tooth edges are
damaged. Primary tooth concussions, luxations,
and subluxations should also receive conservative
treatment. In case of avulsion, the deciduous tooth
should not be replanted, as this may affect the permanent successor teeth.
In case of injury in the permanent dentition, a panoramic radiograph or radiograph of the skull
should be done, whenever possible, to be sent to
the paediatric dentist. It is also recommended that
the patient is put on a soft diet and given pain relief, with or without antibiotic therapy depending
on the type of trauma. Whenever there is mobility
in the teeth, even if it is in a single tooth, or other

parts of the mouth are injured, the patient should
be evaluated by the maxillofacial surgeon. While
concussions and subluxations are managed in the
same manner as they are in primary teeth, intrusive, extrusive, and lateral luxations require reduction and splinting. The most severe injury found in
this group was undoubtedly avulsion of a permanent tooth. Its prognosis depends on the measures
taken at the accident site, which are often insufficient21, and on receiving early and adequate treatment. The moment the injury occurs, the tooth
should be held by the crown to avoid damage to
the ligament and washed with saline solution or
running water. Once rinsed, without brushing or
drying it, we recommend inserting the tooth in the
alveolar bone holding it by the crown, and for the
patient to bite on gauze once the tooth has been
placed. If this cannot be done, the tooth should be
kept in milk or saline solution, or else carried in the
patient’s mouth until it can be replanted. It is advisable that the tooth be replanted within one
hour, so this type of injury constitutes a real emergency22.
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Conclusion
Dental trauma is a frequent reason for seeking
emergency care and for referral to reference hospitals. Most patients present with minor injuries
that do not require the performance of supplemental tests nor require surgical treatment or
transfer to other hospitals, and could be evaluated
and treated by their paediatrician. We think that it
is convenient to be acquainted with a protocol
such as the one used in Hospital 12 de Octubre,
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