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ABSTRACT

Developmental disturbances of permanent teeth can result from trauma to primary teeth because of the proximity of the root of
the primary teeth to their permanent successors. We describe the case of a 14-month-old boy who was referred to the baby

clinic of the School of Dentistry, Universidad Estadual Paulista, Araçatuba, Brazil, after sustaining a severe trauma that led to
intrusion of the right primary central incisor. Radiographic examination 4 years after the trauma showed a developing
morphological change in the germ of the permanent successor. On eruption of the permanent central incisor, a crown

malformation along with enamel hypoplasia was observed. We conclude that radiographic follow-up is indicated after trauma
to monitor possible sequelae in the permanent successors even before their eruption.

Introduction

Traumatic injuries to primary teeth occur with high frequency—in 15% to 30% of children.1,2 Small coronal fractures may be
observed, although luxations are more common because of the pliability of the facial skeleton and periodontal ligament, the

large volume of teeth in relation to the bone in primary and mixed dentition, and the shorter roots of primary teeth.3

Disturbances in the developing germs of permanent incisors after a trauma to the primary dentition are usually related to

intrusive injuries.4,5 An intrusive injury is the consequence of impact in an axial direction that results in displacement of the

tooth within the socket.6 The prevalence of developmental disturbances to permanent teeth secondary to intrusive injury to
primary dentition is 18%–69%.4,7

Severe intrusion by primary tooth and invasion of the developing germ during the earliest phases of odontogenesis, when the
child is aged 1–3 years, may result in malformation of the permanent tooth germ.4,8 This is when the formation of the medial

and incisal thirds of the enamel matrix of the permanent tooth takes place. Moreover, displacement of the primary tooth root

may affect development of the permanent tooth by altering the secretory phase of the ameloblasts5 or, in subsequent stages,
by affecting the root formation process.7

In diagnosing and treating traumatic injuries to primary teeth, the aim is to deal with pain and to prevent sequelae in the

developing permanent tooth germ.4,7 There is no agreement on the ideal treatment of deciduous intruded teeth after trauma.

To date, treatment has been based on clinical case reports,9,10 expert opinion11,12 and literature review.7,13-16

The purpose of this article is to present a case of oral trauma in the primary dentition and its consequences for the formation of

developing permanent germs.

Case Report

A 14-month-old boy was referred to the baby clinic of the School of Dentistry, Universidad Estadual Paulista, Araçatuba, Brazil,
20 minutes after he suffered a dental trauma. The child was in good general health and had no neurologic problems. The

child's parents reported that he had fallen on the floor.

Intraoral examination revealed a blood clot in the alveolar region of the upper right deciduous central incisor (tooth 51) and
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extensive laceration of the palatine mucosa (Fig. 1a). On palpation, a hardened surface was observed in the lingual area.
Radiographic examination (Fig. 1b) showed that tooth 51 had suffered severe intrusion and lingual luxation.

Figure 1: Initial examination: a) clinical view  of the traumatized area; b) radiographic

aspect of the intruded tooth.

The patient received local infiltrative anesthesia on the labial and buccal side of the tooth and the tooth was repositioned in a

labial direction by digital pressure. The clot was then removed, revealing the crown of the intruded tooth. Tissue closure was
performed by proximal suture of the affected tooth. It was decided to retain the traumatized tooth. Clinical and radiographic

examinations were carried out periodically to monitor tooth development.

A week later, the mucosa had almost healed and the tooth displayed mild mobility. Radiographic examination showed no

alterations. After 12 months, clinical examination revealed no discoloration of the dental crown or pain, and the mucosa

presented normal characteristics (Fig. 2a). Radiographic examination did not show any alterations (Fig. 2b).

Figure 2: Clinical and radiographic view s, 1 year after trauma: a) clinical examination

revealed normal mucosa and no discoloration of the dental crow n; b) radiographic

examination show ed normal characteristics.

After 4 years, signs of alteration of the germ of the maxillary right central permanent incisor were observed radiographically (Fig.

3), and the parents were informed of morphological alterations in the permanent tooth. Clinical examination 6 years after the

trauma revealed that the permanent maxillary right central incisor (tooth 11) had erupted into the oral cavity. There was

evidence of malformation, discoloration and dilaceration of the crown (Figs 4a and 4b). The defect was restored with a light-

cured composite resin.

Figure 3: Radiographic examination 4 years

after dental trauma revealed signs of

alteration in the germ of the maxillary right

central permanent incisor.



Figure 4: Crow n malformation of the permanent teeth: a) intraoral view  show ing enamel

hypoplasia on the permanent maxillary right central incisor and circular enamel

hypoplasia on the permanent left central incisor; b) intraoral view  show ing dilaceration

of the crow n of tooth 11 and discoloration.

Discussion

Treatment of intrusive injuries in primary dentition includes determination of the relationship between the primary and the

permanent teeth.2-4,17,18 Depending on the direction of displacement suffered by the dental element, treatment may involve

waiting for spontaneous re-eruption or surgical removal of the element. Thus, if the apex is displaced toward or through the

labial bone plate, the tooth is left to re-erupt spontaneously.19,20 If the apex is displaced toward the permanent tooth germ, it

should be extracted.8,20 The main concern is to minimize disturbances to the development of the permanent successors.8

In the present case, several factors influenced the decision to reposition and retain the traumatized tooth: the short time

elapsed before seeking treatment (20 minutes), the anxiety of the family to maintain the erupting tooth and the patient's age.

Intrusive luxation of a primary incisor often results in it being driven deeply into the alveolar bone, invading the follicle of the

permanent germ, which lies palatally or lingually in close proximity to the primary incisor root21 and possibly destroying the

enamel matrix, depending on the severity of the intrusion.22,23 As ameloblasts are irreplaceable and no further cell division

occurs after completion of enamel formation, localized arrest of crown development is likely to occur after trauma.24

Moreover, the degree of damage to the permanent successor depends on the stage of crown formation. White discoloration is

the result of accelerated deposition of minerals caused by trauma during the maturation stage of enamel development. Yellow-

brown discolorations are caused by incorporation of the breakdown products of hemoglobin from bleeding in the periapical

area. The destruction of ameloblasts in the active enamel epithelium results in enamel hypoplasia.7,25 In the present case,

there was partial arrest of crown formation resulting in a malformed crown, enamel hypoplasia and dilaceration of the crown of
tooth 11.

The age at which the trauma took place explains the sequelae noted in the permanent dentition. Formation of the tooth germ of
the permanent upper central incisors takes place at 20 weeks gestation, and calcification begins at the age of 3–4 months.26

Therefore, orofacial trauma at 14 months, as in this case, could lead to discoloration and malformation. Severe dental

malformation resulting from injury at this age has been described in the literature.27,28

Careful follow-up of a traumatic injury is important, to ensure that no problems arise that may cause damage to the developing

permanent teeth. This case showed the importance of regular follow-up appointments. In particular, pre-eruptive radiography

is recommended to allow early detection and treatment of possible severe developmental disturbances.

With regard to the malformation of the permanent tooth germ reported in this article, prior studies4,5,7,20,26,28 support our

finding that intrusion injuries are the most common cause of developmental disturbances. However, crown malformations

accompanied by enamel hypoplasia have not previously been classified as developmental disturbances. Turgut and

colleagues29 recently reported an unusual case of developmental disturbance of an unerupted permanent incisor due to

trauma to its predecessor, similar to the present case. The authors reported the presence of enamel hypoplasia with coronal

malformation. Therefore, the type of traumatic primary tooth injury combined with the age of the child at the time of trauma may

indicate the probability of subsequent secondary damages. Thus, the importance of accurate exploration and documentation of

the trauma is apparent. Especially in cases of intrusion injuries in children 1–3 years of age, we recommend regular follow-up.

Pre-eruptive radiology is particularly recommended to allow early detection and treatment of possible severe developmental

disturbances.
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