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Hypodontia is the developmental absence of one or more teeth from the dentition and constitutes one of the most common 
developmental anomalies in humans with a reported prevalence of 1.6 to 9.6% in the permanent dentition. Hypodontia may 
occur in association with other genetic diseases, or as an isolated familial or sporadic form. This article describes the rare 
phenomenon of severe hypodontia in a set of triplets. The triplets presented with congenital absence of the second molars, 
second premolars in all quadrants and lower central incisors. An additional five teeth (upper canines, upper lateral incisors and 
upper left first premolar) were missing in one of the triplets. The treatment plan and the possible genetic mode of inheritance 
are discussed. 
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INTRODUCTION
Hypodontia is the developmental absence 
of one or more teeth from the dentition 
and constitutes one of the most common 
developmental anomalies in humans.1,2 

Other frequently used terms are Oligodon-
tia, partial anodontia and anodontia. Oli-
godontia describes the absence of multiple 
teeth usually in association with specific 
syndromic diagnoses or severe abnor-
malities.3 Anodontia, the total absence of 
teeth, is rare, and usually associated with 
hypohidrotic ectodermal dysplasia, a con-
dition inherited in an X-linked recessive 
manner.1 The term partial anodontia is 
contradictory and no longer used. Hypo-
dontia presents with varying degrees of 
severity defined by the number of missing 

teeth. It is described as mild when one or 
two teeth are congenitally missing, mod-
erate when three to five teeth are missing. 
The absence of six or more teeth, exclud-
ing third molars, is classified as severe 
hypodontia.4,5 

Hypodontia may occur in associa-
tion with other genetic diseases, or as an 
isolated familial or sporadic form and 
frequently affects the permanent rather 
than the primary dentition.4,6 The preva-
lence in the primary dentition is less than 
1% of the population, and most frequent-
ly involves the mandibular incisors.1 

The teeth most frequently affected 
in the permanent dentition are the third 
molars, second premolars and lateral 
incisors; the absence of first and second 
molars is described as rare.7 Reported 
prevalence of hypodontia in the per-
manent dentition varies from 1.6% 
to 9.6% in the population, excluding 
third molars which occurs in up to 25% 
of the population.6 The variation in 
prevalence is attributed to differences in 
sampling techniques, diagnostic criteria 
and racial derivation of the population 
studied.8,9 The most frequently affected 
teeth also vary with the population type; 
in Asians, the mandibular incisors are 

the most frequently missing teeth,9 in 
African Americans it is the mandibular 
second premolars 10 and in Caucasians, it 
is the maxillary lateral incisor and man-
dibular second premolars.6 A previous 
report suggests females are affected more 
often than males, with an approximate 
ratio of 3:2.11 

A number of possible aetiological fac-
tors have been suggested. These include 
hereditary factors, association with 
systemic syndromes and conditions, 
environmental factors, such as trauma, 
infections during pregnancy and early 
childhood, hormonal dysfunction, radia-
tion therapy, chemotherapeutic medica-
tions and evolutionary trend towards 
fewer teeth.6,12 The nature of genetic 
influence is complex and the mode of 
inheritance in many families is unclear. 
Various modes of inheritance have been 
reported, including autosomal-domi-
nant,7 autosomal recessive13 and X-
linked recessive.14 Polygenic and multi-
factorial models have also been proposed 
with expression of hypodontia being 
influenced by modifying genes and envi-
ronmental factors.6,12,15 

Cases of hypodontia in family mem-
bers and twins have been studied to 
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identify the genetic link and possible 
mode of inheritance.16-19 Three articles 
on hypodontia in triplets18,20,21 were 
found using a PubMed search and none 
described hypodontia of the severity seen 
in the patients in this case report. This 
article describes a case involving a set of 
triplets with severe hypodontia, affecting 
molars, premolars and incisors.   

CASE REPORT
A set of male triplets aged 10 years 
were referred by their local practitioner to 
the interdisciplinary hypodontia clinic in 
our dental hospital as a result of missing 
teeth in the permanent dentition. Patients 
are identified as Cases 1, 2 and 3. Cases 
1 and 2 were identical in appearance and 
of similar height. Case 3 had little facial 
resemblance to his brothers and was 
shorter in stature. Their skin and hair 
appeared clinically normal. The fam-
ily history was positive for missing teeth 
in the father, but the family declined to 
give detailed information on the extended 
family. They also declined further genetic 
investigation, counselling and use of clini-
cal photographs.

Case 1 
The patient was fit and well with a history 
of asthma as an infant. There was no other 
history of systemic illnesses or medical 
congenital abnormalities reported.

Clinical examination revealed the 
patient to have facial symmetry and be in 
mixed dentition. The erupted permanent 
teeth present were: UR6, UR2, UR1, UL1, 
UL2, UL6, LL6, LL2, LR2 and LR6. The 
primary teeth present were: URE, URD, 
URC, ULC, ULD, ULE, LLE, LLD, LLC, LLA, 
LRC, LRD and LRE. 

The upper right central incisor (11) had 
an enamel-dentine fracture sustained 
about a year prior to the first visit, fol-
lowing a bicycle accident. Labial sinuses 
were present in relation to upper right 
and left central incisors (11 and 21), 
which tested negative to sensibility tests. 
He presented with molar Class II relation-
ship and incisal Class II div 1. The oral 
hygiene was good with no carious lesion 
of the teeth.

Radiographic examination (Fig. 1) 
showed the following teeth were con-
genitally missing: UR8, UR7, UR5, UL5, 
UL7, UL8, LL8, LL7, LL5, LL1, LR1, LR5, 
LR7 and LR8.

A periapical radiograph (Fig. 2) of UR1 
(11) and UL1 (21) revealed incomplete 
root development and a wide open apex 
of UR1. The UL1 showed an apex with 
apparent complete root development. 
There was a large radiolucency above 
both apices. The crown of the UR1 had an 
oblique fracture into dentine and a pos-
sible dens invaginatus. 

Case 2
Case 2 was medically fit with a history of 
adenoidectomy and tonsillectomy at age 
six years. 

Clinical examination revealed facial 
symmetry; the patient was in mixed 
dentition with good oral hygiene and no 
carious lesions. The following permanent 
teeth were present and erupted: UR6, 
UR2, UR1, UL1, UL2, UL6, LL6, LL2, LR2 
and LR6. The primary teeth present were: 
URE, URD, URC, ULC, ULD, ULE, LLE, 
LLD, LLC, LRC, LRD and LRE. The occlu-
sion was molar Class II relationship and 
incisal Class II div 1. 

Radiographic examination (Fig. 3) 
confirmed that UR8, UR7, UR5, UL5, UL7, 
UL8, LL8, LL7, LL5, LL1, LR1, LR5, LR7 
and LR8 were congenitally missing. 

Case 3
This patient was medically fit and well 
with no history of childhood illnesses. 
Clinical examination revealed facial 
symmetry and a mixed dentition with the 
following permanent teeth: UR6, UR1, 
UL1, UL6, LL6, LL2, LR2, LR4 and LR6. 

The primary teeth present were: URE, 
URD, URC, ULC, ULD, ULE, LLE, LLC and 
LRC. The patient’s oral hygiene was good 
and UR6, UL6, ULD, ULE, LRC were cari-
ous.

Radiographic examination (Fig. 4) 
confirmed congenitally missing teeth to 
be: UR8, UR7, UR5, UR3, UR2, UL2, UL3, 
UL4, UL5, UL7, UL8, LL8, LL7, LL5, LL1, 
LR1, LR5, LR7 and LR8. 

TREATMENT PLAN
At the time of the first visit to the hypo-
dontia clinic, the triplets considered their 
appearance and ability to eat satisfacto-
ry. The patients’ immediate dental needs 
were assessed and collaborative treat-
ment embarked upon at the dental hospi-
tal and the local dental practitioner. The 
need to maintain good oral hygiene was 
emphasised.

Aggressive preventive measures were 
instituted in the triplets in the form of 
oral hygiene instructions, dietary advice 
based on a three-day diet history chart 
and the use of fluoride and fissure seal-
ants where appropriate. These, along 
with regular review appointments, were 
important aids to prevent the loss of the 
natural teeth while awaiting exfoliation 
of deciduous teeth and further eruption 
of the permanent teeth. 

Root canal treatment on upper right 
and left central incisors (UR1, UL1) was 
initiated for Case 1. The teeth were dressed 
with non-setting calcium hydroxide 
paste (Ultracal® XS, Ultradent prod-
ucts, Inc, 505 West 10200 South, South 
Jordan, Utah 84095, USA) every four 
months to rid the teeth of apical infec-
tion and achieve apical closure before 

Fig. 1  Panoramic radiograph of Case 1

Fig. 2  Periapical radiograph of maxillary central 
incisors of Case 1

Fig. 3  Panoramic radiograph of Case 2

Fig. 4  Panoramic radiograph of Case 3
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obturation of the canals with gutta 
percha. UL1 was obturated after four 
months of calcium hydroxide dressing. 
With UR1, a longer period of 14 months 
was required to achieve good apical seal. 
Immediate apical closure using Mineral 
Trioxide Aggregate (MTA) was ruled out 
in order to control the infection in the 
teeth and the apical region.22,23 Case 2 
was referred back to the dental practi-
tioner for restoration of the carious teeth 
and maintenance of his preventive meas-
ures. Case 3 required no restorative work 
apart from routine preventive measures. 
Further review appointment on the hypo-
dontia clinic was arranged for the defini-
tive treatment plan, following exfoliation 
of the primary teeth and eruption of the 
canines and the premolars. 

The principal aim of treatment in 
cases of hypodontia is to replace miss-
ing teeth and bone and hence improve 
the patient’s appearance, speech, and 
masticatory efficiency.4 The importance 
of a team approach in the management of 
complex cases referred to the hypodontia 
clinic cannot be overemphasised, as this 
ensures the early involvement of ortho-
dontics, paediatric dentistry, restorative 
dentistry and oral surgery. Close liaison 
and often, simultaneous participation in 
treatment by each team member, ensures 
appropriate timing and management of 
each stage of treatment. The general den-
tal practitioner with the appropriate skills 
can also provide or contribute to the high 
quality care for these patients and fulfil a 
number of key roles in patient care.24 An 
over-riding priority is the maintenance 
and retention of the natural teeth for as 
long as possible. 

DISCUSSION
This case report describes severe hypo-
dontia in a set of triplets with no evi-
dence of a syndromic cause for the hypo-
dontia. There was a known family history 
of missing teeth on the paternal side, but 
unfortunately the family did not con-
sent to further genetic investigation and 
counselling. The triplets presented with 
congenital absence of the second molars, 
second premolars in all quadrants and the 
lower central incisors (10 teeth excluding 
the third molars). Case 3 had an addi-
tional five teeth missing (upper canines, 
upper lateral incisors and upper left first 
premolar). The discrepancy in the number 
of deciduous teeth present in the triplets 
was due to early loss in some instances. 
It was interesting to note that the pattern 
of missing teeth were similar in Cases 1 
and 2 who were very similar in physical 
and facial appearance. Unfortunately the 
family did not consent to zygosity stud-
ies on the triplets. Triplet pregnancies 

can either be monozygous, dizygous or 
trizygous. 

A number of family and twin studies 
investigating the possible role of genetic 
and environmental factors in hypodon-
tia have been reported. A previous study 
found no significant difference in the 
frequencies of concordance and discord-
ance for missing teeth between monozy-
gotic and dizygotic twins, suggesting 
that heritable factors were less likely to 
be important. They also reported a higher 
incidence of hypodontia in premature 
children compared to full-term children, 
further highlighting the possible role 
of an environmental factor.25 Contrary 
to this, another study described a high 
degree of similarity in the dental features 
and pattern of malocclusion in a set of 
monozygotic triplets, indicating a genet-
ic cause. Two of the triplets presented 
with mirror image congenital absence of 
the lower second premolars, which were 
all present in the third child. The authors 
suggested the discordance between the 
triplets was due to a difference in a gene 
mutation during the process of gene 
recombination or to a difference in gene 
expressivity.20 Möller et al.21 described a 
mild case of familial hypodontia in a set 
monozygotic triplets and their mother. 
All affected members had different phe-
notypic expression of the trait. Since the 
triplets in the study21 were confirmed to 
be genetically monozygotic, they con-
cluded that the triplets demonstrated 
non-genetic variation in the expression 
of familial hypodontia. Another report18 
demonstrated concordance for hypodon-
tia and/or hypoplasia of the maxillary 
lateral incisors in monozygotic members 
and discordance in dizygotic members in 
twins and triplets studies which strongly 
indicated a dominant genetic aetiology. 
These reports described cases of mild 
hypodontia, the extent of which does not 
compare with the severity of our cases.

Although there was a positive history 
of hypodontia in the father, the pattern of 
missing teeth was not known and could 
not be commented on. 

Severe hypodontia (six or more con-
genitally missing teeth) are found only in 
about one in 15 hypodontia patients.4 The 
prevalence of hypodontia has also been 
shown to be higher within the  extended 
family circle than in the general popu-
lation, which supports a hereditary ten-
dency and the proportion of relatives 
affected varied with the severity of the 
condition.17 A study of children with 
missing teeth found that up to half of 
their siblings or parents also had miss-
ing teeth compared with the rate of 6% 
found in the general population.26 A 
recent study reported a lower prevalence 

of missing teeth to be 22% in first-degree 
relatives of patients compared to 4.4% in 
the general population.27 

Investigation of the role of genetic fac-
tors in mouse models indicates that tooth 
development is regulated by interac-
tions between epithelial and mesenchy-
mal cells and is dependent on a number 
of genes. The genes encode transcription 
factors and signal molecules that exhibit 
dynamic expression patterns during 
embryogenesis in a variety of tissues, 
and play an important role in the forma-
tion of a number of organs, including the 
teeth.28,29 

In humans, mutations in homeobox 
gene Msx1 and the paired box gene Pax9 
have been associated with selective tooth 
agenesis.15,30 Mutation in Msx1 can also 
cause orofacial clefting.31,32 Mutations in 
Pax9 have been associated with unique 
phenotypes of familial tooth agenesis 
that mainly involve posterior teeth.15,33 
Heterozygous deletion of the entire Pax9 
gene has also been reported in severe 
hypodontia involving the primary and 
permanent molars in a small nuclear 
family.19   

The absence of mutations in the cod-
ing regions of either Pax9 or Msx1, in 
some patients with oligodontia indicated 
that other genes encoding transcription 
factors might be responsible for the pat-
terning of the dentition.15 A study of 
non-syndromic oligodontia in a multi-
generational family detected no mutation 
within the coding region of Msx1, though 
total exclusion of this locus was not car-
ried out. The homeobox genes encoding 
the transcription factors – Barx1, Otlx2, 
Lhx6, Lhx7, Dlx1, Dlx2, Pax9 and Lef1 
– that influence the early specification 
of odontogenic mesenchyme and the pat-
terning of dentition, were listed as strong 
candidate genes for this type of oligo-
dontia and other forms of oligodontia.7 
Diffusible factors like FGF8 and BMP4 
were also likely candidate genes in the 
underlying pathogenesis that leads to the 
failure of tooth development, as they had 
been shown to interact in either a syn-
ergistic or an antagonistic manner with 
several master transcription factors that 
influence tooth formation.29,34 

There is an ongoing effort to under-
stand at the genetic molecular level, the 
role of several factors in the aetiology 
of tooth agenesis and orofacial clefting. 
Recent papers31,32 have opened up fur-
ther avenues for research at the genetic 
molecular level. The genetic aetiology of 
tooth agenesis is almost certainly het-
erogeneous given the different mutations 
identified in Msx1 and Pax9 genes, which 
are associated with a similar pattern of 
selective tooth agenesis. Other genes yet 
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to be discovered may be responsible in 
cases where these two genes and other 
factors have been excluded.

CONCLUSION
The triplets showed a very high degree of 
similarity in the pattern of hypodontia, 
supporting a strong genetic link. There 
was a positive family history in the pater-
nal side of the family, but unfortunately 
this could not be followed up. The triplets 
demonstrated concordance in the pattern 
and number of missing permanent teeth 
(10 teeth, excluding the third molars) in 
two of the boys, but the third triplet was 
discordant for the additional five miss-
ing teeth. We could assume this to be the 
result of gene mutation or difference in 
gene expressivity as considered in earlier 
studies. The extent of the role of environ-
mental factors though may not be known, 
but could not be completely ruled out.
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