
Root hypoplasia: an unusual sequela
to primary tooth trauma
SHORT COMMUNICATION

Primary tooth trauma is a common phenomenon, having
severe immediate as well as long-term consequences. The
prevalence of traumatic injuries in childrenup to 6 years of
age has been observed to vary from 11% to 30% (1). The
maxillary incisors are the most frequently affected teeth
with luxation being the most common form of injury (2).

The pliability of the child’s facial skeleton and
periodontal ligament, smaller basal bone in comparison
with tooth volume and shorter roots of primary teeth
make the luxation injuries – intrusion and avulsion, a
frequent occurrence (2). The immediate consequences
range from tooth discoloration, pulp necrosis, pulp canal
obliteration and gingival retraction to pathological root
resorption, altered physiological root resorption, tooth
displacement and tooth loss (2, 3).

The long-term consequences affecting the permanent
dentition depend upon the type of trauma, its severity,
direction of impact and the stage of developing tooth
germ (2, 3). The coronal abnormalities exhibited as
enamel hypoplasia, crown dilacerations and white, yel-
low-brown discolouration are the most common. Anom-
alies of root include root duplication, dilacerations and
partial or complete arrest of root formation. Trauma
may also lead to alteration in the eruption process,
sequestration of permanent tooth germ and odontoma
like malformations (3).

The root abnormalities especially interruption of root
formation are relatively rare (4). A rare case of root
hypoplasia in permanent teeth as a result of traumatic
injury in primary dentition has been presented here.

Case report

Anine-year-old girl reported to the outpatient department
with the chief complaint of irregular upper front teeth. The
medical history of the patient was non-contributory.

There was a history of trauma at the age of 4 years and
8 months. The girl had fallen from approximately 25 feet,
which led to laceration in lower lip and avulsion of 51, 52,
61, 62. The injurywas adequatelymanagedwith no further
discomfort. The patient also reported delayed eruption of
11 and 21 after 8 years of age.

The extra-oral examination revealed a scar mark in
lower lip. The intra-oral examination exhibited proclined
11, with 21 in normal position. It was also observed that
12 was malformed, while 22 was missing (Figs 1 and 2).
All the maxillary anterior teeth were vital with grade-one
mobility.

Radiographic examination

The orthopantomograph revealed abnormal root mor-
phology in 11, 12 and 21 (Fig. 3). It also exhibited

Fig. 1. Showing proclination of 11 and malformation of crown
in 12.
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Abstract – The traumatic injury to primary teeth has been associated with
diverse consequences in permanent dentition. The root abnormalities in
permanent teeth are relatively rare. An unusual and rare case of sequelae to
primary tooth trauma has been presented here. The complexity of the impact
which occurred at the age of 4 years and 8 months resulted in root hypoplasia in
11, 21, root duplication in 12 and avulsion of 22 tooth bud.



absence of any evidence of 22. Intra-oral periapical
radiograph showed that the root of 11 was short and thin
with slight distal curvature. The root of 21 seemed to be
of normal length, although it was also thin and mesially
curved. Both the roots were thinner mesiodistally as
compared with the cervical portion of relatively normal
crown. The root morphology of 12 was more obscure
with presence of two very thin roots (Fig. 4).

Treatment

The patient’s complaint of irregular upper front teeth
was addressed first. For reasons of grade-one mobility of
the 11, 21 and 12 and hypoplasia of their root, the
impracticability of any orthodontic treatment was
explained to the patient and her parents. The poor
prognosis of the affected permanent teeth was also
emphasized and a treatment plan comprising of extrac-

tions of these teeth followed by functional space main-
tenance using a removable partial denture was suggested.
A recommendation regarding fixed prosthodontic reha-
bilitation after an age of 18 years along with implants
was made. The parents were unwilling for the extraction
of the permanent teeth and did not return for the
follow-up.

Discussion

The traumatic injury to primary teeth has been
described to be most commonly associated with coronal
abnormalities in the permanent teeth (3, 4). Von Arx
emphasized the close approximation of the roots of
primary teeth and the permanent crowns to be the
principal factor for the high frequency of the enamel
hypoplasia and crown malformation (5).

Fig. 4. Intra-oral periapical radiographs showing thin and curved root in 11, 21 and 12 along with root duplication in 12.

Fig. 3. Orthopantomograph showing abnormal root morphol-
ogy in 11, 12 and 21 and absence of 22.

Fig. 2. Mirror image of maxillary arch showing normal crown
structure in 11 and 21 along with malformation in 12.
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The aetiology of various root anomalies has been
described to be trauma, genetic factors, therapeutic
radiation, orthodontic treatment and mechanical block-
age of the path of eruption by neoplasms, cysts and
supernumerary teeth (6). Andreasen et al. have stated
that the partial or complete arrest of the root formation
is a rare sequela occurring in only 2% of the permanent
teeth following trauma to the primary dentition (3).

The root hypoplasia in 11 and 21, without any coronal
abnormality, can be attributed to the timing of the
traumatic incident. The impact of the injury which
resulted in avulsion of 51, 52, 61, 62 might have
indirectly affected the proper function of Hertwig’s
epithelial root sheath of the developing central incisors
(4). Since the crown formation is completed between 4
and 5 years of age, the crowns of 11 and 21 remained
unaffected.

The malformation in the crown of 12 might have
occurred because of disturbance in amelogenesis, which
seems to be incomplete at the time of the injury. The
abnormal function of the Hertwig’s root sheath could
have caused the duplication of its root (4). Tooth
agenesis along with an odontoma has been previously
described by Arenas et al. (2) The cause of missing 22 is
obscure. A more severe nature of dento-alveolar injury,
not properly described in the dental history, which had
led to loss of the calcified tooth bud of 22 can be
speculated as a possible cause. However, a congenitally
missing tooth cannot be excluded.

The completion of the root and vitality of these teeth
is unusual and difficult to explain. Dampening of the
traumatic force because of avulsion of primary teeth and

the pliability of alveolar bone leading to a temporary
arrest in root formation might have caused this aber-
rancy. An association of avulsion of primary teeth with
the root hypoplasia and various abnormalities of
permanent dentition described here has never been
previously reported.

The hypoplasia of root threatens the longevity of the
affected teeth. The mobility and proclination of the
incisors affect aesthetics and hamper function. These
drawbacks warrant the extraction of the malformed teeth
along with appropriate functional space maintenance
and future prosthetic rehabilitation with or without
implants.

References

1. Flores MT. Traumatic injuries in the primary dentition. Dent
Traumatol 2002;18:287–98.

2. Arenas M, Barberı¢a E, Lucavechi T, Maroto M. Severe trauma
in the primary dentition – diagnosis and treatment of sequelae in
permanent dentition. Dent Traumatol 2006;22:226–30.

3. Andreasen JO, Andreasen FM. Textbook and Color Atlas of
Traumatic Injuries to the Teeth, 3rd edn. Copenhagen: Munksg-
aard; 1994.

4. Nelson-Filho P, Silva RA, Leonardo MR, Freitas AC, Assed S.
Arrest of root formation in a permanent maxillary central incisor
subsequent to trauma and pulp necrosis to the primary prede-
cessor. Dent Traumatol 2008;24:e53–5.

5. Von Arx T. Developmental disturbances of permanent teeth
following trauma to the primary dentition. Aust Dent J
1993;38:1–10.

6. Arslan A, Ozel E, Altundal H. Various root abnormalities:
report of three cases. N Y State Dent J 2008;74:41–3.

Root hypoplasia 117

� 2010 John Wiley & Sons A/S



This document is a scanned copy of a printed document.  No warranty is given about the accuracy of the copy.

Users should refer to the original published version of the material.


