
Case Report

An unusual developmental disturbance of an
unerupted permanent incisor due to trauma to
its predecessor – a case report

Traumatic injuries in the primary dentition stage
are a commonly encountered problem in the dental
practice. The prevalence of primary teeth injuries
varies from 15 to 30% (1–4). Although different
types of traumatic injuries can occur, luxation
injuries constitute the majority of primary tooth
injuries (5–9). This may be attributed to the high
elasticity of the alveolar bone as well as the short
resorbed roots which make primary teeth more
subject to luxation injuries (10).

As there is close proximity between the roots of the
primary teeth and the permanent tooth germs, any
type of trauma to the primary teeth is of major
importance (11). However, intrusive luxation injuries
are associated with developmental disturbances of
the permanent teeth (10, 12, 13). In addition to the
type of trauma, the degree of damage is dependent
on the age of the patient at the time of injury due to

the developmental stage of the permanent tooth (14).
The prevalence of developmental disturbances of
permanent teeth secondary to primary tooth trauma
is reported to be between 12 and 69% (11).
Andreasen et al. (15) classified the sequelae affecting
the permanent teeth as white or yellow-brown
enamel discoloration with or without enamel hy-
poplasia, odontoma, crown/root dilaceration, root
duplication or angulation, root development arrest,
germ sequestration and eruption disturbances.

In general, damage to the permanent teeth
resulting from primary teeth trauma is due to the
indirect effect of the traumatic force transmitted to
the permanent tooth germs (11, 16). However, in
the following case report, a localized crown malfor-
mation along with enamel hypoplasia resulting from
direct trauma of an intruded primary tooth is
presented.

Dental Traumatology 2006; doi: 10.1111/j.1600-9657.2006.00357.x
All rights reserved

Copyright � Blackwell Munksgaard 2006

DENTAL TRAUMATOLOGY

Dental Traumatology 2006; 22: 283–286 283
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Abstract – Developmental disturbances of unerupted permanent
tooth result from trauma to primary tooth as there is a close
proximity between the root of the primary tooth and its permanent
successor. The damage to the unerupted permanent tooth occurs
by the transmission of traumatic forces to the permanent tooth
germ. In the present case, however, a developmental disturbance
on the permanent maxillary central incisor resulting from a direct
effect of the inversely intruded primary maxillary central incisor is
presented. The intruded tooth was extracted under general
anesthesia. Upon eruption of the permanent central incisor, a
localized crown malformation along with enamel hypoplasia which
was not classified as a developmental disturbance before was
observed. The damaged sites were restored with a light-cured
composite resin.

Melek D. Turgut, Meryem Tekçiçek,
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Case report

A healthy 5-year-old boy was referred to the
department of pediatric dentistry for routine dental
examination. Clinical examination revealed that the
primary maxillary left central incisor was missing.
His parents reported that he had fallen at the age of
8 months. In addition, they indicated that he had a
pacifier in his mouth when he fell. Radiographic
examination revealed that the primary maxillary left
central incisor was inversely intruded. The crown of
the intruded deciduous tooth penetrated into the
crown of the permanent left central incisor. The
degree of penetration extended into the middle third
of the permanent tooth crown. The root of the
intruded tooth was absent (Fig. 1). In addition, the
parents reported that neither the root portion had
been extracted nor had they noticed any other tooth
part after trauma.

Given the severity of the intrusion (grade III),
extraction was determined to be the treatment of
choice. The parents were informed of the proposed
treatment as well as possible complications resulting
from trauma to developing permanent tooth germs.
The parents requested that extraction of the intru-
ded tooth be carried out under general anesthesia in
conjunction with a scheduled circumcision. After
2 months, the intruded tooth was extracted under
general anesthesia and the patient was scheduled for
follow-up. The 6 month post-treatment periapical
radiograph clearly revealed a crown malformation

on the permanent maxillary left central incisor
(Fig. 2).

The patient returned 2 years later with a com-
plaint of abnormal tooth shape. Clinical examina-
tion revealed that the permanent maxillary left
central incisor had erupted into the oral cavity with
evidence of crown malformation and enamel
hypoplasia (Fig. 3). The mesial incisal corner of
the crown was absent and the malformation site
extended to the middle third of the crown. More-
over, there was evidence of enamel hypoplasia
adjacent to malformation. The disturbance involved
both enamel and dentin. The defect was restored
with a light-cured composite resin (TPH; Dentsply
Caulk, Milford, DE, USA) (Fig. 4).

Fig. 1. A periapical radiograph demonstrating the lack of root

portion of inversely intruded primary maxillary left central

incisor and its penetration into the crown of its permanent

successor.

Fig. 2. A periapical radiograph taken 6 months after the

extraction exhibiting a crown malformation on the permanent

maxillary left central incisor.

Fig. 3. Intraoral view of the patient showing the crown

malformation along with enamel hypoplasia on the permanent

maxillary left central incisor.
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Discussion

Developmental disturbances of the permanent
teeth, involving the crown, are reported to occur
more frequently than developmental root or erup-
tion disturbances (10). This may be attributed to the
close relationship between the roots of the primary
teeth and the crowns of the permanent teeth as well
as the incidence of such injuries occurring during
the developmental stage of the permanent crown.
As the majority of traumatic injuries regarding
primary teeth is reported to occur between 1and
3 years, crown disturbances comprise the majority
of the developmental injuries (4, 6, 9, 17, 18). The
degree of damage is dependent 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 the
incorporation of breakdown products of hemoglobin
from bleeding in the periapical area. The destruc-
tion of ameloblasts in the active enamel epithelium
results in enamel hypoplasia (14, 15). In the present
case, there was a partial arrest of crown formation
resulting in localized crown malformation and
enamel hypoplasia. Both the nature of the trauma
and the age of the patient could explain the
occurrence of this phenomenon. Intrusion injuries
of primary teeth result in the highest risk of
damaging the permanent tooth germs (10). In the
present case, the primary tooth was not only
intruded but was also in an inverse position. The
trauma history suggests that the tooth was intruded
and inverted at the same time. In addition, lack of
root with no extraction history and the age of the
child at the time of trauma suggest that the root
development was incomplete.

Intruded teeth may invade the follicle of the
permanent germ and destroy the enamel matrix

depending on the severity of the intrusion (19–21).
In the present case the intrusion was so severe
that the intruded tooth not only invaded the
periodontal space but also penetrated the devel-
oping permanent tooth. The inversion of the
tooth may have contributed to the severity of the
event. Moreover, the intraoral presence of a
pacifier at the time of trauma may have increased
the severity of the intrusion, acting as a lever and
transmitting additional and rotational force to the
tooth.

The age of the child at the time of trauma is right
for such a crown malformation as enamel matrix
formation had not been completed. As ameloblasts
are irreplaceable and no further cell division occurs
after completion of enamel formation, a localized
arrest of crown development is likely to occur after
trauma (10).

Developmental disturbances to the permanent
tooth secondary to trauma is well documented in
the literature (11, 16). Trauma during the primary
dentition stage can also affect the underlying
permanent tooth germ by a direct contact of the
impacting object with the developing permanent
tooth. Abbot and Gregory have reported crown
fracture following such trauma (22). However, in the
present case, the unerupted permanent tooth was
directly affected by the intruded deciduous tooth.

As no such disturbance has been reported in the
dental literature, crown malformations accompan-
ied by enamel hypoplasia have not been classified
previously as a developmental disturbance. Similar
to the present case, Katz-Sagi et al. (23) recently
reported an unusual case of a pulp canal obliteration
in an unerupted maxillary central incisor and a
crown malformation on the adjacent unerupted
central incisor due to primary tooth trauma. As the
teeth had not yet erupted, the authors did not report
the presence of enamel hypoplasia with coronal
malformation. Therefore, it may be concluded that
many primary tooth injuries have the potential to
create manifold disturbance of the developing
permanent tooth depending on the severity and
type of the injury as well as the developmental stage
of the permanent tooth.
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