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INTRODUCTION
Hypodontia is the congenital absence 
of teeth and is one of the most common 
dental anomalies in man.1 There are both 
genetic2,3 and environmental4,5 compo-
nents to the aetiology of hypodontia.6 
It can be associated with cleft lip/pal-
ate and other genetic syndromes.7-9 Vari-
ous genes have been implicated, such as 
MSX, PAX9 and TGFA.10-15

Management of hypodontia can be 
challenging as not only is this often 
complex but also various treatment 
options exist. Thus treatment planning 
may involve multiple dental disciplines 
and treatment phases. Treatment options 

may range from no clinical interven-
tion through to simple fi xed and remov-
able restorative procedures, and fi nally 
to combined orthodontic, restorative 
and sometimes surgical techniques. For 
many, osseointegrated dental implants 
are considered to be the gold standard in 
tooth replacement.

A multidisciplinary hypodontia clinic 
for patients with congenitally missing 
teeth has been held in the Paediatric 
Department of Glasgow Dental Hospi-
tal and School since February 2002. It 
incorporates consultants from paediat-
ric, restorative, orthodontics and oral 
and maxillofacial surgery and aims to 
ensure appropriate timing and manage-
ment at each stage of treatment.16

Similar combined, multidisciplinary 
clinics are held in other dental hospi-
tals of the United Kingdom.1,17,18 Hobkirk 
et al.18 presented demographic data for 
those attenders, but there appears to be 
a dearth of contemporary information 
regarding treatment planning and out-
comes. Furthermore, it would be useful 
for general dental practitioners to have 
information about treatment options and 
how it will affect their patients.

Since hypodontia treatment plans can 
continue over many years and include 
different dental specialties and loca-
tions, the management is very demand-
ing of human, fi nancial and material 
resources. All these factors may impact 
on long-term service provision and 
resource planning. In these regards, 
information about treatment and the 
outcomes could be of value.

AIMS
A. To report the demographics of 

patients with congenital hypodontia 
attending the Glasgow Dental 
Hospital and School (GDH&S) 
multidisciplinary hypodontia clinic 
for the fi rst time, from the date the 
clinic began in February 2002 until 
February 2007

B. (i) To report on both the treatment 
planned and whether this was 
completed in patients with 
hypodontia attending the 
multidisciplinary clinic at 
Glasgow Dental Hospital and School; 

 (ii) to show the number of 
patients for whom implants 
were considered.
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• Highlights the importance of monitoring 
the development of the dentition: the 
patients were predominantly children and 
adolescents.

• Clearly there is no ‘one solution fi ts all’. 
Interceptive treatment was evident: to 
harness growth, improve aesthetics and 
provide the foundation for future dentistry.

• There are cost implications in the 
management of this group of dentally 
compromised patients.
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Aim  To gather information about planned treatment, outcomes and type of patient attending a multidisciplinary hypodontia 
clinic over a fi ve year period at Glasgow Dental Hospital and School. Study design  There were three parts to the study: (i) to 
report demographics of the patients with hypodontia attending the multidisciplinary clinic from its outset in February 2002 
until February 2007; (ii) to report on both the treatment planned on the clinic and whether this was completed as intended; 
and (iii) to show the number of patients for whom implants were considered. Methods  The existing hypodontia database 
was analysed, supplemented where required by data gathered retrospectively from patients’ clinical records and radiographs. 
Results  In the demographic component there were 108 patients seen between February 2002 and February 2007, 57% 
female patients with a mean age of 13 years. Ninety-one percent (n = 107) of patients were missing two or more teeth, with 
the most common missing teeth being upper lateral incisors. Orthodontic therapy was most frequently considered in treat-
ment planning. Nineteen patients (23%) may require dental implants. Conclusions  The majority of the patients were female, 
adolescent and had a positive or suspected family history of hypodontia. Orthodontic therapy was most frequently considered 
in treatment planning. Nineteen patients may undergo surgery for placement of dental implants.
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METHOD
For every patient attending the clinic, 
a data collection form is normally com-
pleted. The information obtained includes 
patient demographics, missing teeth, spe-
cialties involved and the treatment plans. 
This data are then entered into a database 
and updated periodically.

A complete list of all patients seen 
on the hypodontia clinic was obtained 
by searching the hospital’s computer-
ised patient appointment system. Data 
regarding patient demographics, ie 
gender, age and social status was col-
lected from each patient’s initial visit 
to the clinic during the period February 
2002 to February 2007. Family history 
and related medical history information 
was also collected at this time, along 
with the number and type of congeni-
tally missing teeth. The patients’ social 
statuses were referenced from their 
post codes and matched to deprivation 
categories.19 Data pertaining to treat-
ment planning, details of the specialties 
involved and outcome of treatment was 
collected for each visit attended during 
the period February 2002 to December 
2005, allowing a minimum of 14 months 
follow-up time.

Outcome of treatment was categorised 
as:
• Completed as planned
• Completed with changes made
• Abandoned
• Ongoing as planned
• Ongoing with changes made
• No treatment required.

This data was collected from three 
sources: 
1. The existing hypodontia database
2. Hypodontia clinic form within the 

patients’ notes
3. Information directly from the 

patients’ clinical records and 
radiographs.

The potential use of implants was also 
recorded. Finally, the distribution of 
missing permanent teeth was referenced 
against different patterns based on 
postulated gene expression.10-13

RESULTS
There were 26 clinics, over which 
178 patients had been booked. Of the 

153 appointments kept, 128 of these 
were new patients and 25 were follow-
up appointments.

A. Demographics
A total of 128 patients were seen for 
an initial appointment between Febru-
ary 2002 and February 2007. Of these, 
three had been booked to the clinic in 

error, one had acquired hypodontia, 
two had inadequate data in the notes 
and fourteen casenotes were unob-
tainable. Therefore, complete data was 
collected for 108 patients. One hun-
dred and seven were cases of hypo-
dontia in the permanent dentition and 
one was of hypodontia affecting the 
primary dentition.

Number of missing teeth
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Fig. 1  Number of missing teeth per patient
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Fig. 2  Prevalence of missing teeth by tooth type
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There were 57% female patients, 
ages ranged from 5 to 35 years with a 
mean of 13 years, and 27% (29) lived 
in areas of social deprivation (DEP-
CAT scores of 6 and 7). A positive or 
suspected family history of hypodon-
tia was present in 56% (55) of patients, 
and 3.7% (4) had a hypodontia-related 
medical history. Ninety-one percent 
(n = 107) of patients were missing two 
or more teeth (Fig. 1). The most com-
monly missing teeth were upper lateral 
incisors and lower and upper second 
premolars (Fig. 2).

B. Treatment planning 
and outcomes
There were 83 patients eligible for inclu-
sion in this part of the study.

Specialities involved in treatment 
included paediatric dentistry, ortho-
dontics, oral and maxillofacial surgery 
and restorative dentistry. The treatment 
planned is shown in Table 1 and treat-
ment outcomes are shown in Figure 3. 
There were 19 (21.3%) patients consid-
ered for implants. The patients that aban-
doned treatment numbered 13 (16%) and 
this included three who were satisfi ed 

with their outcome midway through 
their course of treatment. A further ten 
did not attend their appointments to 
complete the treatment.

On examination of the database infor-
mation regarding the patterns of miss-
ing teeth, there is a suggestion that one 
patient may have had the gene marker 
PAX9m pattern. This person was found 
to be missing all second permanent 
molar teeth.

DISCUSSION
It is evident from the data collected that 
maxillary lateral incisors are the most 
commonly absent tooth. This has also 
been reported by other groups of work-
ers.20,21 The demographic data obtained 
was similar to that previously published 
by Hobkirk et al.18 with similar distribu-
tion patterns being found for the number 
and frequency of missing teeth. Mini-
mum to maximum missing teeth ranged 
form one to 23. Therefore, there were 
comparable distribution patterns for the 
number and range of missing teeth.

Since our sample was mainly adoles-
cent, the absence of third molars could 
not be fully ascertained by radiographic 
means. Historically, hypodontia stud-
ies have not included wisdom teeth 
and it is generally accepted that they 
are often not radiographically evident 
until a patient reaches early teenage 
years. However, previous studies sug-
gested that the majority (85%) are only 
radiographically visible at 12 years,22 
while in a small number of cases third 
molar genesis has been reported up to 
the age of 16 years.23,24 Finally, patients 
with hypodontia may also have delayed 
dental development.25,26

Third molars were not included in 
the present study, agreeing with the 
defi nition of severe hypodontia by 
Hobkirk et al.17 Additionally this data 
collection protocol has been used in 
previous studies.18

MSX-1 (a mutation of the homeobox 
gene) is a genetic marker associated 
with hypodontia, which relates to the 
absence of both second premolars and 
third molars.10 It could not be estab-
lished whether MSX-1 was a factor in 
our sample population. Though only one 
patient may possibly have had PAX9m 
gene marker, this can only be confi rmed 

Table 1  Treatment planned (could be multiple combinations per patient)

Treatment planned Numbers of patients (n = 83) % of n

Orthodontic appliance therapy 43 49.4

Composite / veneer restoration 25 28.7

Monitor / review 24 27.6

Bridgework 22 25.3

Extractions 17 19.5

Partial denture / overdenture 9 10.3

Accept / no treatment 7 8.0

Bone graft / ridge augmentation 5 5.7

Osteotomy 4 4.4

Exposure of unerupted tooth 3 3.4

Kesling / diagnostic set up 2 2.2

Extraction of submerging tooth 1 1.1

Extraction of supernumerary tooth 1 1.1

Sinus lift (bilateral sinus lift) 1 1.1

Frenectomy 1 1.1

 

 

Complete with 
alterations 11%

Ongoing as
planned 26%

Ongoing with
alterations 12%

Monitor
review 20%

Treatment
abandoned 16%

Completed as
planned 15%

Fig. 3  Treatment outcomes to February 2007 (n = 83)
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by genetic investigation of this patient. 
Occasionally, hypodontia may be indic-
ative of an underlying genetic disease 
and further referral for genetic testing 
may desirable.23

The level of social deprivation19 was 
less than the local population within this 
health board region, however closer to the 
national average. This may refl ect that 
the Dental Hospital covers a large area 
of referral and includes patients from 
at least four out of Scotland’s fourteen 
National Health Service health boards.

A single patient could have any 
number of combinations of the planned 
treatments as outlined in Table 1. This 
refl ects the numerous permutations of 
treatment available for managing hypo-
dontia. It is unsurprising that ortho-
dontic therapy was the most frequently 
planned treatment component, included 
in the treatment plans of just under half 
the patients in the study. Patients with 
hypodontia may often have spaced den-
titions, requiring space localisation prior 
to placement of fi xed prostheses.

The second most common treatment 
planned was composite/veneer restora-
tion, utilised at different stages of the 
patients’ treatment. In earlier stages 
of treatment, composite may be used 
to disguise spaces that are aestheti-
cally displeasing to the patient, having 
an immediate impact on their self-
esteem. Therefore, interim aesthetics 
can be dealt with while awaiting fur-
ther growth development by reviewing/
monitoring. This monitoring process 
was the third most common planned 
treatment at the hypodontia clinic. In 
the latter stages, after the conclusion 
of orthodontic therapy, the composite/
veneers constructed would be the fi nal 
defi nitive restoration.

Hypodontia patients are a prior-
ity group for implant treatment under 
the National Health Service.27 Of the 
19 patients for whom implant surgery 
has been planned, given their age, it is 
not known whether this ultimate goal 
will be achieved. Patients planned for 
implants may subsequently not undergo 
the required surgery. This may be due to 
unfavourable bone quality, morphology 
or volume in the proposed fi xture sites.28 

There was a small cohort of patients 
that were planned for signifi cant oral/
maxillofacial surgical procedures, eg 
osteotomies, ridge augmentation and 
sinus lifts, as a prerequisite to their 
implant treatment.

Absence of teeth is usually identifi ed 
by the general dental practitioner, who 
has an important role for hypodontia 
patients in their identifi cation, appropri-
ate referral, preventative care and main-
tenance of existing dentition before and 
especially after treatment.

Practitioners can advise their patient 
on the nature of a multidisciplinary 
clinic, the extensive time and commit-
ment required by the patient for treat-
ment and the differing maintenance 
regimes required at completion of treat-
ment. Orthodontic maintenance can 
involve long-term retention, including 
permanent retention. Osseointegrated 
implants will require the practitioner 
to be aware of their collective appara-
tus, maintenance of the health of the 
surrounding periodontal tissues and 
replacement of failing components.

Finally, not only is there a commitment 
by the patient, but also by their accom-
panying parent/guardian, as the major-
ity of cases involve children. This could 
include cost and time to travel to the den-
tal hospital, time off work and child care. 
This may be an area for future study to 
understand patient and family obliga-
tions over these long treatment plans.

CONCLUSIONS
The majority of the patients were 
female, adolescent and had a positive or 
suspected family history of hypodontia. 
The most commonly missing teeth were 
upper lateral incisors and lower and 
upper second premolars. Over a quar-
ter of patients were socially deprived. 
Orthodontic therapy was the treatment 
most frequently considered in treat-
ment planning. Nineteen patients (23%) 
may undergo surgery for placement of 
dental implants.
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