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Abstract
The purpose of this article is to describe the clinical features of otodental syndrome. A
9-year-old boy presented with dental abnormalities that have been described for otodental
syndrome. The characteristic findings included large bulbous crowns in canine and molar
teeth of both dentitions, deep vertical enamel fissures separating the cusps of affected
molars, and hypoplastic yellow areas on the labial surfaces of the canines. Radiographs
revealed the abnormal molars to possibly be the product of fusion of multiple tooth buds.
The pulp chambers appeared to be duplicated, and possibly a supernumerary tooth or
complex odontoma is present. (Pediatr Dent 2005;27:482-485)
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Otodental syndrome is characterized by abnormali-
ties of dental crown morphology as well as other
dental findings and sensorineural hearing loss.

The dental findings present in the otodental syndrome were
first described in a mother and her son by Dénes and Csiba1

of Hungary in 1969. In 1971, Toledo et al2 found similar
abnormal tooth morphology in two brothers and a sister.
The alteration in tooth morphology described in both ar-
ticles was multiple globular shaped teeth.

Levin and Jorgenson3 in 1972 described, in depth, 28
members of an Italian family who presented with abnor-
mal tooth morphology and sensorineural hearing loss
typical of familial otodentodysplasia, as it was termed in
this study. This syndrome was later named otodental dys-
plasia in 1974 by Levin and Jorgenson.4 Then, in 1976,
Witkop et al5 named the characteristically abnormal tooth
morphology as globodontia and also proposed the name
otodental syndrome. In 2001, Sedano et al6 proposed some
possible genetic mechanism that might help in understand-
ing the original defect in patients with this syndrome.

Otodental syndrome has been established in several ar-
ticles to be of autosomal dominant inheritance with variable
penetrance and expressivity.6-10 The sensorineural hearing
loss associated with this syndrome is typically presented as
a loss of frequencies above 1,000 Hz.6 This hearing loss can
start as early as 2 or 3 years of age for some, while in others

it may not manifest until after puberty. Due to the vari-
able expressivity of the syndrome, not all patients present
with hearing loss.

Several dental findings are associated with this syndrome.
Maxillary and mandibular primary and permanent incisors
are of normal shape and size. The crowns of canines and
molars, however, are characteristically large and bulbous in
both dentitions. Primary and permanent canines present
hypoplastic yellow areas, particularly on the labial surfaces.
The cusps of the affected molars are separated by deep ver-
tical enamel fissures. The abnormal molars could be the result
of fusion of multiple molar and premolar tooth buds. The
pulp chambers of the affected molars appear to be duplicated.
Other dental findings in this syndrome include absent or
microdontic premolars, conical supernumerary teeth, and
odontomas.

This purpose of this case report was to describe the clini-
cal findings in a 9-year-old male patient with otodental
syndrome.

Case report
The patient was a 9-year-old Caucasian male referred by a
local pediatric dentist to the Children’s Dental Clinic at
the University of California Los Angeles, because of the
presence of abnormal looking teeth. He was asymptomatic,
with a history of an extraction of his maxillary left primary
second molar secondary to an ectopic eruption of his max-
illary left permanent first molar. The patient’s medical
history was unremarkable. He appeared well developed and
well nourished (Figure 1). His hearing was not tested by
an otologist because the parents preferred to postpone the
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procedure, but the patient responded to the normal range
of the human voice. The patient’s mother and grandmother
were not aware of any other family members with similar
oral or auditory findings.

The patient’s maxillary and mandibular incisors ap-
peared unaffected. The canine and molar crowns were large
and bulbous or spherical in appearance in both the primary
and permanent dentitions (Figures 2 and 3). Deep verti-
cal enamel fissures separated the cusps of the affected

primary and permanent molars, resulting in 6 to 8 cusps
on each tooth. Hypoplastic yellow areas were present in the
enamel on the labial surfaces of the primary canines, which
also demonstrated both carious and nonassociated carious
lesions (Figures 4 and 5).

Radiographs suggested that the abnormal molars could
be the result of fusion of multiple molar and premolar tooth
buds, and the pulp chambers appeared to be duplicated
(Figure 6). The panoramic radiograph suggested the pos-
sibility of a supernumerary tooth or a complex odontoma
in the maxillary right posterior quadrant (Figure 7). The
development of the succedaeous teeth suggested that the
premolars were of normal shape, but slightly smaller in size,
whereas the permanent canines appeared to be slightly
enlarged. Although the permanent teeth appeared to be
developing normally, the radiographs revealed that this
patient is congenitally missing a maxillary left premolar and
possibly his third molars.

As this was his first presentation to the author’s clinic
at 9 years of age, the development of his dentition and erup-
tion pattern prior to this was unknown. Several studies have
noted the eruption of affected primary canines and molars
is often delayed until after 2 years of age.4,5,8,9 Eruption of
the permanent posterior teeth may also be delayed,4,9 as it

Figure 3.
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appeared to be in this case. The patient presented with se-
vere crowding in the maxillary and mandibular arches,
particularly in the anterior areas. The anterior crowding
could be due to the presence of the globular shaped poste-
rior teeth, whereas the posterior crowding that was present
was due to space loss. His occlusion also presented as an
Angle class III relationship.

A comprehensive treatment plan was developed to in-
clude restorative therapy to treat the carious lesions, as well
as a preventive program. A referral was also given to this
patient for a hearing evaluation. As of the writing of this
paper, however, both have yet to be completed.

Discussion
Otodental syndrome is characterized by dental abnormali-
ties and sensorineural high-frequency hearing loss. It is
inherited as autosomal dominant with variable penetrance
and expressivity. Variable expressivity means that some
family members only exhibit dental anomalies or hearing
loss.6 The most important dental abnormality is the globed-
shaped or spherical appearance of the primary and
permanent posterior teeth. Sensorineural high-frequency
hearing loss is the second major abnormality of this syn-
drome. The onset of hearing loss usually occurs early in life,
in the first or second decade. It is characterized by an ab-
normally raised hearing threshold, usually greater than 25 dB
in one or both ears, in the high frequency region (3,000 to
6,000 Hz).10

The precise cause of otodental syndrome is unknown.
There are 6 genes that could possibly be involved. These
genes are associated with determining location of tooth
germ development and tooth morphology.6,14-20 These
genes include bone morphogenetic protein 4 (BMP4),
muscle segment homeo box 1 (MSX1), fibroblast growth
factor 8 (FGF8), homeo box gene-branchial arch neural
crest 1 (BARX1), distal-less homeo box 1 and 2 (DLX1 and
DLX2).6,14-20

BMP4 and MSX1 are active in the incisor region and
are assumed to be functioning within normal parameters,
since patients with otodental syndrome have normal inci-
sors. Therefore, the cause most possibly lies in either
mutations or abnormal signaling responses by FGF8,
BARX1, DLX1, and DLX2, which exert their influence in
the molar region. It has also been suggested that, with au-
diometric testing, the site of the ear lesion is the cochlea.13

Interestingly, MSX1 and BMP4 participate in the embryo-

genesis of the ear.6 BMP4 also has a role in the develop-
ment of hair cells and sensorineural cells of the inner
ear.6,21-24 Although the cause of this syndrome is unknown
and beyond the scope of this report, it will be exciting to
continue to investigate, and understand more about this
very rare  syndrome.

The patient’s dental history presented in this case reveals
some possible dental disorders or complications with a case
of otodental syndrome. The patient presented with several
carious lesions needing to be restored. Oral hygiene, as seen
in the figures, is fair at best. Therefore, a preventive pro-
gram is mandatory. Most of the carious lesions can be
restored, as with a normal tooth. Endodontic therapy, how-
ever, could be predicted to be quite complex, due to the
duplicated pulp canals in the affected posterior teeth.
Mesaros and Basden12 presented a case in which the com-
plexity of endodontic treatment in a tooth with globodontia
was demonstrated, and indicated the propensity of these
teeth to develop endodontic-periodontic lesions, possibly
due to their aberrant coronal and pulpal morphology.

In conclusion, the dental abnormalities associated with
otodental syndrome have been presented in this young boy.
The characteristic finding of large bulbous crowns of the
canine and molar teeth in both dentitions is the most
prominent feature of this autosomal dominant syndrome
with variable expressivity. Sensorineural hearing loss is a
variable finding associated with otodental syndrome.
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