PRACTICE

@ Young people with hypodontia need early referral to a hypodontia team for optimal
management

@ Hypodontia occurs in up to 7% of the UK population but is more prevalent in some
conditions, notably, ectodermal dysplasias, Down syndrome and clefts of the lip andlor palate

@ Specialist paediatric dental care is essential to ensure retention of the reduced number of
teeth

@ Optimization of spaces orthodontically combined with composite additions, resin retained
bridges, veneers, onlays and tooth transplants contribute to an improvement in aesthetics

and function.
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This paper is the first of a series on the comprehensive management of young people with hypodontia. The paper looks at the
background to the condition, the possible aetiological factors, the prevalence of hypodontia and other related conditions.
Lastly there is consideration of the role of the paediatric dentist in interdisciplinary management of the affected child and

adolescent patient.
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Hypodontia, one of the commonest polymor-
phisms in man, is the congenital absence of
teeth. Generally:

e Hypodontia refers to the condition where
there is absence of one or a few teeth only

e QOligodontia is usually used to describe large
numbers of missing teeth, six or more

e Anodontia, the complete absence of teeth.

Thus, partial anodontia is a meaningless term
and should not be used. Oligodontia is seen more
frequently in cases where there are other sys-
temic conditions (Figs 1 and 2).

MANAGEMENT

The congenital absence of teeth can seriously
disable a young person both physically and
emotionally, especially during the turbulent
years of adolescence. Yet, there are reports of
patients with hypodontia! being referred late
with all that that implies — treatment disrupting
the examination years, reluctance to wear appli-
ances because of the impact on the young per-
son’s social life, for example.

There is much to be gained from the interdis-
ciplinary management of young people who
have hypodontia. Many patients are looked after
by multidisciplinary teams — and each clinician
does their own thing in isolation. True interdisci-
plinary working involves the close working of a
committed team where each member contributes
their expertise to achieve an optimum outcome
for the patient and their family.!?

AETIOLOGY
Congenital absence of teeth is a consequence of:

e Physical obstruction or disruption of the
dental lamina

e Space limitation

e Functional abnormalities of the dental epithe-
lium

e Failure of initiation of the underlying mes-
enchyme.

What determines these events is still open to
speculation.? As with other conditions the caus-
es of missing teeth can be broadly classified into
general and local. General encompasses those
cases where there is a genetic cause, in some
cases related to other underlying conditions,
particularly syndromes. Local factors result in
acquired hypodontia, for example, early irradia-
tion of tooth germs, hormonal and metabolic
influences, trauma, osteomyelitis, and unintend-
ed removal of a tooth germ during the extraction
of a primary tooth.

Hypodontia does not present in isolation but
is related to the frequency of other missing teeth,
the size of the remaining teeth and the rate of
dental development.* An early investigator® has
shown that there is an antero-posterior gradient
in relative crown size reduction and a posterior-
anterior gradient for tooth formation in people
with missing third molar teeth. Relatives too
may show dental effects other than hypodontia;
In comparison with a control group, relatives of
people with hypodontia demonstrated a reduc-
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Fig. 1 Young boy with an ectodermal
dysplasia (eyes obscured)

Fig. 2 The same child showing the
severe hypodontia

tion in crown dimension despite the fact that
they themselves did not have hypodontia.®

Pirinen et al.” postulated from their studies
that the relationship of palatal canines and
absent or diminutive maxillary lateral incisors
could be caused by the same genetic effect that
causes incisor-premolar hypodontia. In their
series of 106 patients, palatally impacted canines
were seen in 4.9% of cases and in several gener-
ations related to the affected subject, over twice
the population prevalence. Bacceti,® in a sample
of 1,620 young people with a mean age of 14.8
years, found a significant relationship between
tooth rotations and adjacent tooth hypodontia; a
rotated maxillary lateral incisor was associated
with absence of the homologous tooth with a
similar result for premolars,

There is, thus, a genetic component to
hypodontia that is regarded, in the absence of
other systemic conditions, as an autosomally
inherited, dominant condition with varying
expression, for example, peg-shaped maxillary
lateral incisors, and incomplete penetrance.® In
twins, a significantly higher prevalence of
hypodontia is recorded with a high index of her-
itability indicative of a genetic determinant.'®
Some workers are concentrating on candidate
genes that are thought to have an important role
in tooth development.® Others have demonstrat-
ed a mutation in the homeobox gene MSX1 that
may be critical to the normal development of
specific human teeth.!!

It is known that not all teeth are equally her-
itable.!? The ‘key’ tooth in each morphological
class has the highest heritability and is the
more stable tooth morphologically. The more
distal a tooth, for example, lateral incisors and
second premolars, the more it seems to be
influenced by environment.!> However, given
the very different development times of these
two teeth, they are more likely to be influenced
by genetic factors. What this research points to
is that there is a polygenic mode of inheritance
such that there is an interaction between the
environment and genes.

PREVALENCE

Overall prevalence

The approximate ages at which clinicians would
expect to see teeth present either radiographically
or erupted into the mouth are shown in
Table 1.1 Assuming a correct diagnosis, the

Table 1 Approximate ages at which teeth may be
expected to be visible radiographically and clinically

Teeth Radiograph Oral cavity
Primary

Incisors Birth 6-9 months
Canines Birth 18 months
First molars Birth 12 months
Second molars Birth 24 months
Permanent

Central incisors 6 months 6-8 years
Lateral incisors 9-12 months 7-9 years
Canines - mandibular 6 months 9-10years
Canines - maxilllary 6 months 11-12 years
Premolars 2-3years 10-12 years
First molars Birth 6years
Second molars 4 years 11-13 years

After Kupietsky and Houpt, 1995'*

prevalence rate for hypodontia in British chil-
dren is of the order of 0.1-0.9% in the primary
dentition and in the permanent dentition, is
3.5 to 6.5%.!°

In a sample of 193 Danish children with
absent primary teeth, 54.9% were missing only
one primary tooth.'®

Tooth predilection

There is variation in the literature as to which
tooth types are commonly missing due partly
perhaps to ethnic variation; in African negroes
and Australian aborigines the prevalence is 1%
but can be as high as 30% in Japanese people.
Assuming that third molars are the most
frequently missing teeth, the next most fre-
quently missing teeth, in reducing order of
prevalence are:

Mandibular second premolar teeth (2.8%)
Maxillary lateral incisors (1.6%)

Maxillary second premolars, and mandibular
incisors (0.23%-0.080%).17-18

In Swedish and Japanese populations, lower
central incisors are more commonly missing
than in other races.!”

Dentition predilection

In the primary dentition maxillary lateral inci-
sors are twice as likely to be missing as mandibu-
lar lateral incisors. Congenital absence of the
remaining primary teeth is very rare.'® However,
there does appear to be a strong relationship
between missing primary teeth and permanent
successors; Daugaard-Jensen and co-workers?®
in Denmark showed that, in a radiographic sur-
vey of 213 children, where there was hypodontia
in the primary dentition, it was always a feature
in the permanent dentition. The pattern however,
was different: incisors missing in the primary
dentition, premolars in the permanent and the
numbers missing in the permanent dentition were
always greater than in the primary dentition.
Hypodontia affecting teeth that are rarely miss-
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ing, for example, first permanent molars, was
usually associated with missing primary teeth.

In a study of 1,680 children in New Zealand,
of the 23 children with hypodontia of the pri-
mary dentition, 61% had a permanent dentition
similarly affected. Boys were more commonly
affected than girls.?!

OTHER CONDITIONS

General conditions

Hypodontia is a feature of more generalised sys-
temic conditions. The most familiar is Down syn-
drome with missing teeth reported commonly in
one series of 395 patients aged 12-36 years.?? In
people with a cleft lip and palate, the prevalence
of hypodontia of premolar teeth was 18%. There
was a significantly higher number of missing
teeth affected in the maxilla than in the
mandible, and especially on the side that is more
often affected by clefting.?® Other, rarer condi-
tions associated with hypodontia as a feature
often present with missing teeth that are other-
wise rarely absent, for example, first permanent
molars. This is important for dentists to note
since they should consider referring children
with missing teeth for screening for other anom-
alies of ectoderm to rule out the possibility of a
syndrome being present.?42>

Ectodermal dysplasias (ED)

The one group of conditions classically associat-
ed with hypodontia are the ectodermal dys-
plasias (ED). The condition occurs as a conse-
quence of disturbances in the ectoderm of the
developing embryo. Two major types are
described, based on the number and functioning
of the sweat glands:

e X-linked anhidrotic or hypohidrotic, where
sweat glands are either absent or significantly
reduced in number,

e Hidrotic where sweat glands are normal and the
condition is inherited as autosomal dominant.

Approximately 132 different clinical syn-
dromes have been identified. The incidence is
1:100,000 with a mortality of 28% in males by
3 years of age.>6-28

The condition is usually transmitted as an
X-linked recessive trait although there is a rarer
form, clinically identical to the X-linked condi-
tion but inherited as an autosomal recessive
trait, which affects females severely. In the for-
mer, the carrier mother demonstrates minimal
expression of the gene, perhaps only hypodontia/
microdontia and some diminution in sweating.
She has a 50% chance of passing the gene on to
male offspring. Female offspring have a 50%
chance of inheriting the gene and thus becoming
a carrier too. Spontaneous gene mutation is also
possible.'* Up to 75% of female carriers display
hypodontia in the permanent dentition and its
occurrence in the primary dentition increases
the diagnostic validity.

There are a number of familiar syndromes

which are classified with ED, for example, Ellis-
van Creveld and incontinentia pigmenti.

Dentists have a responsibility in the detection
of carrier status since hypodontia in either of the
dentitions may be the only sign of what can be a
potentially life-threatening condition.2®

Clinically (Fig. 3) children present with fea-
tures of :

GENERAL DENTAL
Prominent forehead Hypodontia
Protruding, low-set ears Microdontia
Periorbital wrinkling and Hypoplasia/hypo

pigmentation -mineralisation

Saddle nose deformity Xerostomia
Protruding and everted lips Hypoplastic
alveoli

Reduced lower face height Dental caries

Prominent mental sulcus Taurodontism

Dysplastic nails Thickened
fraena

Sparse eyebrows, hair and Absent uvula/

eyelashes clefts

Eczema

ROLE OF THE DENTAL TEAM
The role of dental care is to:

e Maintain the existing dentition

e Improve aesthetics

e Enable patients to eat a wide range of foods

e Improve speech

¢ Promote emotional and psychological well-
being

e Improve acceptance by family and peers

There is little research to indicate the impact
of extensive hypodontia on a young person.?® It
is known that from around 9 years of age, chil-
dren with disabilities realise that they will
remain different from other children. This reali-
sation may produce a state of depression in the
child with severe hypodontia and the dental
team has a role in helping that young person to
cope with issues of attractiveness during the
important, formative years.>°

ROLE OF THE PAEDIATRIC DENTIST ON THE
INTERDISCIPLINARY HYPODONTIA TEAM
Early referral of patients with hypodontia is
helpful in the long-term planning of care.
However, evidence in the UK indicates that
referral to a hypodontia team in one centre was
as late as 12 years of age suggestive either of
non-demand from patients/parents or lack of
awareness of need by primary care providers.!
Whilst shared care is feasible in most instances,
only 17% of cases in the UK study cited above
were referred back to their primary practitioner
for management.

The issues for the paediatric dentist are:

e Behaviour management in a challenged
young person

e Prevention of caries, especially in xerostomic
ED patients

Fig. 3 Young boy with all the
external features of an ectodermal
dysplasia (eyes obscured)
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Fig. 4 Onlays on infraocluded
primary molar teeth (teeth no LLD
(74) and LLE (75))

Fig. 5 Buccal view of the onlays in
figure 4

Fig. 6 Gold onlay on an infraoccluded
tooth in combination with a lower
partial denture

e Maintenance of, usually good, oral hygiene
and awareness of the potential for wear of
retained primary teeth

e Management of infraocclusion of primary
teeth

e Intermediate restoration of diminutive teeth
with composite additions

e Endodontic care in autotransplantation

e Resin-retained bridgework/veneers

Behaviour management

Children with hypodontia may suffer from social
isolation and may exhibit poor dental co-opera-
tion.?! There may be a need to use different
behaviour management techniques, including
sedation for dental treatment. In patients with
ED, the lack of sweat glands could theoretically
lead to overheating and so, in cases where
nitrous oxide sedation is contemplated, the asso-
ciated peripheral vasodilatation and the
patient’s ability to cope with this physiological-
ly, should be borne in mind. Likewise, the effect
of the condition on mucous secreting glands and
as a consequence, rhinitis, and chronic bronchi-
tis, may be a contraindication to this form of
sedation.?’

Preventive care

It is important to protect the remaining tooth tis-
sue in young people with hypodontia and so
prevention of dental disease is paramount. Den-
tal caries may be less prevalent because of
spaced dentitions but conversely, xerostomia in
ED may increase the risk. Enamel defects,
hypoplasia and hypomineralisation, increase the
potential for caries to develop. Such children
should be treated as high risk and the guidelines,
as laid down in relevant paediatric dentistry pol-
icy documents, adhered to.32-3%

Oral hygiene is usually very good in these
young people, perhaps because there is ease of
access to all surfaces or because concern over
aesthetics means that the child is focused on
doing anything to improve appearance and care
for what teeth they have.

Parents report difficulties in cleaning lone
standing teeth and need advice on how to man-
age this as well as the most suitable way to clean
unfamiliar prostheses.?®

Management of infraocclusion in primary
teeth
Retention of primary molar teeth where the per-
manent successor is absent is important in cases
of hypodontia since they retain bone in an area
which may be a site for future transplantation or
implant therapy. The prevalence of infraocclu-
sion is not well documented but it is increased in
these patients.” Altered pulp pathology will
determine the most appropriate management8
but may involve pulp therapy and restoration
with pre-formed metal crowns. Where restora-
tion for caries is not necessary, an infraoccluded
tooth that is static may have onlays placed®® in
order to facilitate cleaning as well as preventing
food packing and its sequelae (Figs 4-6). If seen
early enough it may be prudent, in conjunction
with orthodontists, to remove the primary molar
tooth where there is no successor to achieve an
optimum outcome.*°

The longevity of the primary dentition, where
there are no permanent successors, is uncertain.
One study has reported on a retrospective radi-
ographic review of children with severe
hypodontia. It would appear from this that it is
only the primary canine teeth, rather than molar
teeth that have a predictable lifespan.*!

Intermediate restorations — planning principles
Interim restorations may be indicated before
definitive care to ease the transition of the child
into early adolescence. These may include resin-
modified additions to the existing teeth as well
as more sophisticated restorations (Figs 7,8).
Some orthodontic treatment may be indicat-
ed prior to placement of restorations to optimise
spaces (Fig. 9) and close co-operation between
orthodontist and the clinician providing this
restorative care cannot be stressed too often*?
(see Parts 2 and 3 of this series). It is known that
apical root resorption during orthodontic treat-
ment is more prevalent in maxillary incisors of
patients with extensive hypodontia as well as
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Fig. 7 The spaced dentition of a young person with
hypodontia

Fig. 8 A combination of composite additions and a resin
retained bridge to restore the spaces in the young
person after orthodontic care in Figure 7

abnormal root form. This is especially the case
with some arch mechanics — rectangular arch
wires and intermaxillary elastics. The orthodon-
tist needs to monitor this regularly and the pae-
diatric dentist may need to provide appropriate
endodontic therapy.*?

Early treatment may involve the placement
of dentures which young children adapt to read-
ily but with continued growth will need to be
replaced frequently. Whilst theoretically facial
growth may be compromised in these children,
there is no evidence to support this
supposition.** Overdentures, which allow the
retention of retained primary teeth, can also be
used as a reservoir for topical fluoride therapy
(Fig. 10).4°

Resin-retained bridgework is preferable to
fixed prosthetic reconstructions at a young age
because of the size of immature pulps (Fig. 8).
However, unfavourable occlusions, rotated
teeth and translucent, microdont teeth may mit-
igate against this form of treatment. Large later-
al loads on primary teeth are to be avoided as it
may bring about premature root resorption.
Contingencies should be built in to the treat-
ment plan to allow for the loss of such teeth and
their addition to the existing prosthesis without

recourse to costly re-planning and fabrication
of new dentures.*®

Where tooth tissue is at a premium yet some
quadrants are crowded, auto-transplantation of
teeth may be a viable option (see Part 4 of this
series) especially if this can be carried out before
apical closure of the donor tooth root has
occurred.*’

Close liaison between surgeon, orthodontist
and paediatric dentist is crucial to maximise
outcome, for example in the timing of ortho-
dontic and paediatric intervention if indicated
(Fig. 11).48

In the longer term, some of these children
will be offered implant retained prostheses*?->!
(see Part 3 of this series). Normally these will be
placed when the period of growth has ceased to

prevent infraocclusion of the ‘ankylosed’
implant. However, in children with no teeth and
thus no alveolar bone, this is not as important a
consideration and implants have been success-
fully placed in children as young as 3 years of
age. Provided the implants are not intermixed
with natural teeth problems are minimised
(Fig. 12). To date there is no evidence that such

Table 2 Comparative costs and time of treatment for hypodontia (Denmark 1994)52

Restoration Time (Hrs) Material costs Price Prognosis
(5-year survival)
Partial dentures 0.5 £80 £250 ?
Bridges 5 £400 £1,200 97%
Autotransplantation + composite, no orthodontics 1.5 £20 £250 99%
Autotransplantation + composites and orthodontics 6.5 £270 £1,680 99%
Implant therapy 505 £600 £1,700 97%

Fig. 9 Localised space closure using a

sectional upper fixed appliance

Fig. 10 An overdenture fitted to the

patient in Figure 9

Fig. 11 The final restoration in a

young man who has had the impacted

lower left second premolar (tooth
no. LL5 (35)) transplanted to the

upper left canine space. The tooth as

well as the microdont maxillary

lateral incisor (tooth no. UL2 (22))

adjacent have been restored with
porcelain veneers
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Fig. 12 Mandibular implants in a
young man with an ectodermal
dysplasia

placement promotes craniofacial growth and
development but there is evidence that it fosters
psychological well being.>°

SUMMARY

Crucial to a successful outcome for these young
people is good communication both between
professionals in an interdisciplinary team but
also with patient/parents/carers. To that end,
written information before a visit can answer
many of the general questions a family has and
serves to allay initial anxieties.

Optimising clinical outcome is one consider-
ation, doing it cost-effectively is another, and
increasingly important aim. The comparative
costs of the different approaches to be adopted
in the comprehensive care of young people with
hypodontia in Denmark are given in Table 2.52
Despite the cultural differences in the approach
to healthcare between countries, these figures
give an indication of the direction in which serv-
ices should be focused.
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