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Cet article décrit une approche concertée du traitement de I'hypodontie chez
I'adolescent. Un rapport de cas d'hypodontie avec une incisive latérale atteinte de
microdontie dans une occlusion de classe | illustre les principes de gestion de cas. Une
consultation pluridisciplinaire durant le traitement, la planification et la coordination
du traitement et une gestion adéquate du programme de soins dentaires interdiscipli-
naires ultérieurs permettent au clinicien de fournir des soins optimaux. La portée du
traitement orthodontique et de restauration dépend de la gravité de I'hypodontie.
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ypodontia is the developmental absence
H of 1 or more teeth.! Oligodontia is the
term conventionally used in cases where
6 or more teeth are missing and anadontia, a
much more rare finding, describes the devel-
opmental absence of all teeth.? The prevalence
of hypodontia in the primary dentition ranges
from 0.08% to 1.55%.! In the permanent denti-
tion, prevalence has been reported to range from
2.3% to 11.3% depending on the population
investigated.’”® Hypodontia of third molars has
a prevalence of 9% to 37%.° Hypodontia in the
primary dentition has no significant sex distri-
bution, but in the permanent dentition females
are affected more frequently than males by a
ratio of 3:2.°
The etiology of hypodontia is unknown’;
however, a definite familial trend has been
reported.®® Brook® suggests that most cases
of hypodontia have a polygenetic inheritance

pattern and that the risk of relatives having
hypodontia will depend on a combination of
numerous genetic and environmental factors,
each with a small effect. Hypodontia may also
occur with no hereditary history. An association
between hypodontia and microdontia has been
found and affects females more than males.*?
Conversely, theincidence of supernumerary teeth
is greater in males, with an association between
hyperdontia and macrodontia.>>'® Hypodontia
has been found in association with impaction
of permanent canines, maxillary canine-first
premolar transposition and taurodontism.’
Although not all reports are in agreement,
it is generally accepted that, excluding third
permanent molars, the second mandibular
premolar is the most frequently missing
permanent tooth representing 40% to 50% of
the total number of developing missing teeth.'>!?
Hypodontia affecting the maxillary lateral
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Figure 1b: Radiographic views at initial presentation: orthopantomographic view and
periapical views of incisor area.

Figure 1c: Lateral cephalogram at initial
presentation.

incisor is next in terms of frequency (25%), followed by
the maxillary second premolar (20%) and the mandibular
central incisor (6.5%)."! These 4 teeth account for 90% of
absent teeth in hypodontia studies.'"*?

In approximately 80% of reported cases of hypodontia,
only 1 or 2 teeth are missing; in 10%, 4 or more teeth are
missing, while in fewer than 1%, 6 or more teeth are absent.’
Permanent first premolars, first molars and canines are
very rarely developmentally absent; their absence is usually
associated with severe hypodontia or oligodontia."* A meta-
analysis by Polder and colleagues' on reported data from
1936 to 2002 found that the prevalence of hypodontia in
Europe and Australia was higher than in North America.
Hypodontia may occur in isolation or in association with
such syndromes as ectodermal dysplasia, Down’s syndrome
Ellis van Crevald syndrome and such conditions as cleft lip
and palate.>'*""

Hypodontia presents significant challenges for the clini-
cian.” Treatment options will depend on the severity of the
case. Simple adhesive bridges may resolve mild hypodontia
cases or it may be appropriate to close the resultant spaces by
orthodontic movement of adjacent teeth. In more severe cases,
a combined orthodontic-restorative-surgical approach may
be necessary with orthodontic treatment needed to relocate
space in preparation for later conventional fixed prostheses
or implants.?*-2

This case report of an adolescent female who presented
with significant hypodontia illustrates the importance of
an accurate diagnosis and an effective treatment plan that
relies on appropriate coordination among orthodontist,
an oral surgeon and prosthodontist in terms of timing of
interventions. The timing of extraction of retained primary
teeth is also critical to the final result. This case report shows
that it is sometimes better to delay the removal of retained
primary teeth to maintain the surrounding dentoalveolar
bone until implants are feasible.

Case Report

A girl, aged 12 years 9 months, was referred by her family
dentist for orthodontic care to the Graduate Orthodontic
Clinic, University of Western Ontario. The patient’s pre-
senting complaint was “the missing grown-up teeth and
what happens next.” Her general medical and dental histo-
ries were nonsignificant and she had no family history of any
oral or dental anomaly. The patient was a regular attendee
at dental appointments and had no history of extractions.
Extraoral examination revealed a well-balanced face with
normal facial profile and normal skeletal dental base rela-
tions. Intraoral examination revealed a Class I malocclusion
in the late mixed dentition (Figs. 1a to 1c, Table 1). A 2-mm
maxillary median diastema was present and the maxillary
left lateral incisor (tooth 22) was microdontic. Oral hygiene
and gingival status were good and no caries was found.
Radiographic examination confirmed that 12 teeth were
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Table 1 Cephalometric analysis at initial presentation and at debonding

Initial presentation Debonding
Normative (age 12 years, (age 15 years,
Cephalometric analysis values 9 months) 5 months)
Skeletal
Anteroposterior
SNA angle; ° 80+£2 79 77
SNB angle; ° 78 £2 77 76
ANB angle; © 2+2 2 1
Facial angle; ° 88+5 85 86
Maxillary convexity; mm 2+1 1 0
A point perpendicular to nasion; mm 0+£0.5 -3 -4
Pogonion perpendicular to nasion; mm -4+3 -8 -7
Wits; mm -1 -3 -1
Vertical
Mandibular plane angle; ° 26+ 4 31 31
Facial axis; © 90+3 89 90
Y axis to SN; © 64-68 69 69
SN/GoGn; © 32+4 38 39
Macxillary/mandibular plane; ° 28+4 32 32
Lower vertical face height; % 55 57 57
Upper vertical face height; % 45 43 43
Dental
Maxillary incisor to sella-nasion; © 103+5 98 104
Maxillary incisor to palatal plane; © 110 £ 5 104 112
Maxillary incisor to A vertical; mm 5+1 4 5
Mandibular incisor to Md plane; ° 90+5 86 85
Mandibular incisor to APg line; mm 1+2 1 2
Mandibular incisor to NB line; mm 3-4 3 4
Interincisal angle; © 130+ 5 140 131
Maxillary incisal edge display; mm 2-3 6 4
Jarabak analysis
Saddle angle (N-S-Ar); © 123 +5 123 125
Articular angle (S-Ar-Go); ° 143 +£5 148 144
Gonial angle (Ar-Go-Me); ° 128+ 7 126 128
Upper gonial angle (Ar-Go-N); © 52-55 51 52
Lower gonial angle (N-Go-Me); © 70-75 75 76
Anterior cranial base (S-N); mm 68-74 72 73
Mandibular corpus (Go-Me); mm 64-76 75 77
ACB: corpus ratio 1:1 1:1.04 1:1.05
Posterior cranial base (S-Ar); mm 30-36 34 35
Ramus (Ar-Go); mm 39-49 40 42

continued

742 JADC ¢ www.cda-adc.ca/jadc ® Octobre 2006, Vol. 72, N° 8



— Management of Hypodontia —

Initial presentation Debonding
Normative (age 12 years, (age 15 years,
Cephalometric analysis values 9 months) 5 months)
PCB: ramus ratio 3:4 3:3.5 3:3.6
Posterior face height as % of 54-59 clockwise; 59.5 59
anterior face height (S-Go/N-Me) 65-75 counter-clockwise
Soft tissue analysis
Frankfort plane to glabella; © 90+3 89 87.5
Subnasale to glabella vertical; mm 4 4
Pogonion to glabella vertical; mm -4 -3
Lower lip to E plane; mm 2+2 -2 -3.5
Facial contour angle (G-Sn-Pg); ° 12 13 11

Figure 2: Pretreatment diagnostic setup: (a) labial view; (b) occlusal views.

developmentally missing: teeth 18, 17, 12, 25, 27, 28, 38, 35,
31, 41, 45 and 48. Significant external root resorption was
found in the retained primary teeth 75 and 85 (Fig. 1b).

Given the patient’s presenting malocclusion, a multi-
disciplinary team approach involving orthodontics, oral
surgery and advanced restorative dentistry was essential
in the consultation process, treatment planning and later
clinical management of this case. The various treat-
ment options open to the patient were considered.
Nonintervention was not an option. Selective extraction
of the retained primary teeth or their retention with build-
ups were also inappropriate options, given the severity of the
hypodontia, the resultant poor esthetics and the malocclu-
sion and poor root formation in 2 of the 3 retained primary
molars. Limiting treatment to just 1 dental specialty, such
as orthodontics, was also unrealistic. Orthodontics alone
could not close the spaces or deal appropriately with the
anterior occlusal asymmetry arising from the absent
tooth 12.

In consultation with the patient, a combined ortho-
dontic-restorative-surgical team approach to care was
adopted. The objectives of orthodontic treatment were to
correct the malocclusion and align the teeth in preparation
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for later prosthodontic care. To assist the multidiscipli-
nary consultation process, a diagnostic setup was prepared
and, with the patient’s consent, a treatment plan was agreed
to involving all 3 specialties (Fig.2). The orthodontic
treatment took a non-extraction approach using a pre-
adjusted fixed appliance system (Figs. 3a, 3b). Treatment
commenced when the patient was 13 years and 1 month
old. The patient was reviewed regarding her prosthodontic—
restorative needs during orthodontic treatment and before
debonding (Fig. 3c). Debonding was completed when the
patient was 15 years and 5 months old (Figs. 4a and 4b,
Table 1). Due to poor esthetics, teeth 71 and 81 were extracted
following debonding (Fig. 4a). Conventional orthodontic
retainers with replacement dental units were fitted initially
with a view to the long-term insertion of implants and
placement of final suprastructure fixtures (Fig.5). The
orthodontic goals during both the active and retentive
phases were achieved with good treatment outcome.

The patient was followed in the Graduate Orthodontic
Clinic until maturation of her gingival unit and comple-
tion of her skeletal growth. Two years after debonding, the
patient was assessed in the fixed prosthodontic and oral

surgery departments for final management of the
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Figure 3a: Clinical view of orthodontic
appliance in situ before debonding.

before debonding.

Figure 4a: Clinical views of occlusions following debonding and before buildup of the microdontic maxillary left lateral incisor.

Figure 3b: Orthopantomographic view

i e i e o

Figure 3c: Lateral cephalogram at
debonding.

Figure 4b: Radiographic views following debonding: orthopantomographic view
and periapical views of incisor area.

Figure 5: Orthodontic Hawley
retainers with dental units used in the
interim period between debonding
and placement of final crowns.

edentulous spaces. When she was 19 years old, 3 implants
were placed at teeth 12 and 45 and in the mandibular
midline area. Due to the lack of dentoalveolar bone in the
mandibular midline area, an augmentation bone graft was
necessary and was carried out 6 months before implant
insertion using bone harvested from the right external
oblique ridge. No surgical complications arose and subse-
quently coronal fixtures were placed in teeth 12, 31, 41 and 45
(Figs. 6a and 6b). The microdontic tooth 22 was built up to
ensure symmetry with 12 (Fig. 6a). For now, the mandibular
left primary second molar, which has good function, is being
retained. In the long term, this tooth will be replaced with
an implant as well. The patient, now aged 23 years, continues
to be reviewed annually.

Discussion

Hypodontia, microdontia, supernumerary teeth and
megadontia tend to be associated, and a number of re-
searchers have proposed explanations for these associa-
tions.»>"* Brook® attempted to unify the etiologic explanation
for these associated dental features, proposing a multi-
factorial hypothesis with genetic and environmental compo-
nents. Brook’s model suggests that hypodontia and micro-
dontia form one extreme on a scale, with megadontia and
supernumerary teeth at the other end. His model explains
the previously reported finding that males with hypodontia
have more significant microdontia than females. Kjaer and
co-workers” suggest that the wide variation in the presen-
tation of hypodontia imply that the etiology is different
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Figure 6a: Clinical views of occlusion, patient aged 21 years, 2 years following placement of implants and final crowns.

Figure 6b: Radiographic orthopantomo-
graphic view, 2 years following placement
of implants and final crowns.

for each case. They demonstrate that teeth located near the
ends of peripheral nerve branches are most often affected
by agenesis. They report hypodontia cases in which, on
orthopantomographic examination, tooth agenesis is asso-
ciated with the absence of the mandibular canal. They
propose that, in cases of ectodermal dysplasia and Ellis
van Crevald syndrome, the oral mucosa and supporting
structures have a role in the etiology of hypodontia. In our
case report, microdontia was found in association with
the hypodontia but no family history of hypodontia could
be found to support a genetic basis for this patient’s pre-
sentation. No mucosal or bony abnormalities, which would
have supported Kjaer’s model, were found during clinical
and radiographic examination.

This case report illustrates the need for a multidiscipli-
nary team approach to care, not only at the treatment plan-
ning stage, butalso throughout the entire course of treatment.
The main objectives in the management of any hypodontia
case are to improve esthetics and restore masticatory func-
tion; both were achieved in this case. Given that the patient
presented in early adolescence, the timing of treatment
and the coordination of care were additional critical com-
ponents. Orthodontic treatment involved significant time,
as implants and final prosthodontic restorations had to be
delayed until gingival maturation and skeletal development
were complete. Good coordination was achieved among
all 3 dental specialties throughout the treatment. In
cooperation with the patient, a combined treatment plan

was agreed to and the patient was reviewed at planned
intervals both during active orthodontic treatment and
later during retention. All pretreatment orthodontic goals
were achieved without complication. Both arches were
correctly aligned, with coincident midlines. Normal buccal
and incisor relations were restored. The result was both
occlusally and periodontally stable, while allowing appro-
priate access for later implant insertion. Restorative and
oral surgeries were timed appropriately and both were
carried out without complication.

One complication arose in the management of this
case. Pretreatment bone levels in the mandibular midline
area were low (Fig. 1b). Further bone loss occurred fol-
lowing extraction of the primary central incisors and before
implant insertion, resulting in the definitive need for den-
toalveolar bone augmentation. Carrying out the 2 mandi-
bular primary central incisor extractions nearer the time
of implant insertion may have been a better option. How-
ever, for patient esthetics, these teeth were removed and
esthetic replacements placed on retainers.

Conclusions

Marked hypodontia demands coordinated treatment
planning and appropriate timing of the delivery of care
by various dental specialties. Management of hypodontia
in adolescent patients permits optimum orthodontic
control of the developing occlusion. This literature review
and case report of hypodontia illustrate the principles of
case management.

Multidisciplinary referral or consultation is important
in treatment planning. Planning for space management
is best carried out before initiating orthodontic treat-
ment. A diagnostic setup is an essential adjunct to the
treatment planning process. Tooth size measurements
provide valuable data for evaluating the final tooth
position and morphology. Careful consideration should
be given to the timing of extraction of primary teeth
and, if possible, extraction should coincide with implant
insertion. ¥
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