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A b s t r ac t
Hypodontia is the most common anomaly in human dentition associated with number that develops in the initiation stage of tooth
morphogenesis. It is characterized by tooth agenesis of two to six teeth, may or may not be associated with a syndrome, and is controlled
by a combination of genetic and environmental factors. Mutations in the genes MSX 1 and PAX 9, which are the main genes responsible for
odontogenesis, are responsible for the development of nonsyndromic hypodontia. In this case report, a 13-year-old girl reported to the
Department of Pediatric and Preventive Dentistry with the complaint of midline diastema. On clinical and radiographic examination, she was
diagnosed with this condition and was explained about the treatment prospects.
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I n t r o d u c t i o n

1–3

Hypodontia is reported to be the most prevalent dental
malformation in humans. It is a type of tooth agenesis that results
because of the failure of formation of two to six teeth, while the
term oligodontia is used to describe a tooth agenesis with more
than six missing teeth. Anodontia on the other hand refers to the
developmental failure of the entire dentition.
Hypodontia is a rare occurrence in the deciduous dentition
with a prevalence rate of 0.1–0.9%.1 The deciduous maxillary
lateral and mandibular central incisors account for 50–90% of
affected deciduous teeth. 2 Hypodontia is a relatively common
developmental anomaly in permanent dentition. The prevalence
of hypodontia, which may be increasing with time, ranges from 1.6
to 36.5% depending on the population studied. Mandibular second
premolars and the maxillary lateral incisors have been reported to
be the most likely to be missing teeth.3,4 Several studies have also
found that hypodontia has a female predilection.
This report presents a case of nonsyndromic hypodontia with
four permanent teeth missing.

right maxillary canine. Extraoral examination of the patient did not
reveal any significant finding.
Since the main complaint of the patient was of a midline
diastema, she was referred to the Department of Orthodontics for
further treatment.
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C a s e  D e s c r i p t i o n
A 13-year-old girl reported to the Department of Pediatric and
Preventive Dentistry with the complaint of midline diastema and
wished to get the diastema closed.
While performing intraoral examination, tooth agenesis in
the patient was suspected which was diagnosed with the help of
clinical and radiographic findings. The number of missing teeth
were noted, and third molars were excluded. Intraoral examination
of the patient revealed four permanent missing teeth (Figs 1 and 2).
The clinical findings were confirmed with the help of radiographic
examination by an orthopantomogram which was helpful in
determining the eruptive status of the other permanent teeth and
in confirming the case of hypodontia (Fig. 3). It was observed that
the maxillary lateral incisors and canines of the either side were
missing. There was spacing in-between the maxillary central incisors
and between the first premolar and central incisors on left side and
in-between central incisors and deciduous canine on the right side.
The maxillary first premolar on the left side was also distobuccally
rotated. The only deciduous tooth present in the oral cavity was

Fig. 1: Maxillary arch of the patient with a midline diastema, spaces
between the central incisor and canine and in-between the central
incisor and the premolar. The first premolar is distobuccally rotated
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Fig. 3: Orthopantomogram of the patient confirming the clinical findings

Fig. 2: Mandibular arch of the patient showing no anomalies

D i s c u s s i o n
Development of tooth is a complex process that involves
interactions between mesenchymal, ectodermal, and the neural
crest cells that regulate the tooth morphogenesis. Hypodontia is a
developmental anomaly that has a multifactorial etiology involving
both genetic and environmental factors. It can be an isolated trait
or can be associated with several other developmental anomalies
such as cleft lip and palate, ectodermal dysplasia, taurodontism,
and altered craniofacial growth that is mostly associated with
permanent dentition and has a higher predilection for females.
Nonsyndromic hypodontia is the most common form of congenital
absence that can involve various teeth.
Hypodontia is widely characterized by the presence of
microdontia, ectopic positioning of permanent teeth, generalized
spacing in teeth, and rotated teeth. Nonsyndromic hypodontia
is classified as a sporadic or familial form, inherited in an
autosomal-dominant, autosomal-recessive, or X-linked mode, with
considerable variation in both penetrance and expressivity.5 Tooth
agenesis is also associated with enamel hypoplasia, diminutive or
peg maxillary lateral incisors, primary molar infraocclusion, and
palatally inclined or impacted maxillary canines.6,7 Intraorally,
retroclined and overerupted lower incisors contribute to a greater
overbite.8 Patients with hypodontia present with low mandibular
plane angles, shorter maxillary and mandibular lengths, and an
Angle’s Class III molar relationship features.
Many genes have been identified that play a role in tooth
morphogenesis including determination of the tooth size,
extent, shape, and location. MSX 1 gene is responsible for the
development of ectodermal derivatives and is strongly expressed
in the dental mesenchyme.9 Another gene called as PAX 9 gene is
the key controlling factor in tooth morphogenesis. PAX 9 regulates
functions of MSX 1. Mutations of PAX9 cause abnormal or reduced
downstream protein regulation function which is important for
tooth development and is linked to nonsyndromic hypodontia.
According to a review by Lamour et al., majority of hypodontia
patients reported only 1 or 2 missing teeth with few cases showing 4
or more missing teeth and only fewer presenting 6 or more missing
teeth.10 This patient has four permanent missing teeth which is a
rare occurrence. Numerous studies demonstrated higher frequency
of hypodontia and microdontia in females (McKeown et al., Neville
et al., Larmour et al.)10–12 Contrarily, few authors noted that anomalies

were more frequent in male patients than in females (Sisman et al.,
Tallón-Walton et al.).13,14 There has been a link between microdontia
with hypodontia as suggested by Shafer et al.15 and Altug-Atac
and Erdem.16 This patient did not show generalized or localized
microdontia. It has also been put forward by Baccetti17 that pegshaped upper lateral incisors; impacted canines, rotated bicuspids,
and short root anomaly are caused by the same genetic elements
responsible for agenesis of incisors and premolars. In this case, the
patient had distobuccally rotated right mandibular first premolar.
Hypodontia is also associated with poor esthetics due to
generalized/localized spacing, microdontia, peg laterals, midline
diastema, and rotated teeth. It can also interfere with articulation
and speech and hence is necessary to get treated.

T r e at m e n t  R e g i m e n s
This patient was referred to the Department of Orthodontics for
the closure of midline diastema and other spaces. Factors such as
patient’s age, financial status, and extent of the defect determine
the treatment plan. In this case, patient’s maxillary arch shows a
midline diastema and space in-between the maxillary centrals
and the maxillary deciduous canine on the right and maxillary first
premolar on the left. Following is the suggested treatment plan:
•
•

Space optimization: Space can be gained in the maxillary arch
after closure of midline diastema and derotation of maxillary
first premolar.
Space utilization: After space has been gained, it can be
utilized with the help of implants or a fixed partial denture or a
removable partial denture. The selection of the treatment option
among these three is dependent upon patient’s financial status
and their awareness about the condition.

C o n c lu s i o n
Hypodontia may be a common developmental anomaly, but
moderate hypodontia characterized by the agenesis of more than
two and less than six teeth is a less frequent scenario to encounter.
It is mostly not associated with any syndrome but should still be
taken into consideration for treatment. The dentist should make
the patient aware about the disturbances that can be caused if this
condition is not treated as soon as it is diagnosed. Various treatment
options should be explained to the patient who can help achieve
the prosthetic and esthetic functionality of teeth.
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