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Cleidocranial dysplasia (CCD) is a rare 
disorder of autosomal dominant inheri-
tance that causes disturbances in the

growth of the bones of the cranial vault, the clavi-
cles, the maxilla, the nasal and lachrymal bones
and the pelvis. Patients with CCD usually present
with shorter stature and frontal, parietal and
occipital bossing of the skull. An increased
interorbital distance may occur, with the bridge
of the nose appearing wide and flat. Under-
development of the maxilla and relative
mandibular prognathism are common.1 The
ability to approximate the shoulders anteriorly
is related to clavicular hypoplasia and is the
classic diagnostic sign of the disorder.2

Dental problems present the most significant
manifestation of CCD; they usually include
retention of multiple deciduous teeth, impaction
or delay in eruption of permanent teeth and the
presence of a varying number of supernumerary
teeth.1 Jensen and Kreiborg3 have suggested that
supernumerary teeth form as a result of activa-
tion of remnants of the dental lamina left
unresorbed during odontogenesis. Crowding of
the dental arches caused by these supernumerary

teeth may play a role in arresting the eruption of
permanent teeth or forcing them into ectopic
locations. However, the contributory role of
supernumerary teeth to the arrested eruption 
of permanent teeth is believed to be secondary 
to that of diminished bone resorption. In
radiographic images of people afflicted with
CCD, alveolar bone can appear striated and
hyperostotic. Delayed or arrested eruption has
also been attributed to lack of cellular cemen-
tum.4 However, after histomorphometric analysis
of 2 permanent teeth extracted from a person
with CCD, Counts and others5 concluded that
there was no difference in the percentage of root
covered by cementum between these teeth and
others extracted from control patients.

In terms of dental management of CCD,
several approaches have been reported over the
years. The option of no treatment was common
in the past.6 Edentulation followed by provision
of dentures has also been suggested.1 Some
regard this approach as too invasive, especially
considering the extensive bone loss experienced
after removal of teeth in a patient already
deficient in alveolar bone. Pusey and Durie7
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suggested removal of only the erupted teeth and use of a
removable prosthesis to minimize alveolar bone loss.
However, subsequent eruption of retained teeth can require
further surgery and modification of the prosthesis.6

The current “state-of-the-art” treat-
ment involves a combination of orthodon-
tics and maxillofacial surgery.8–10 Our
protocol involves timely extraction of
deciduous teeth, staged surgical removal 
of supernumerary teeth, exposure of
selected unerupted permanent teeth and
orthodontic forced eruption. The process
is usually carried out in stages, as teeth that
are guided into their ideal position in the
arch can subsequently serve as vertical
stops to maintain the vertical dimension
while the next group of unerupted teeth 
is exposed and bonded. Following 
alignment of all permanent teeth, any
underlying skeletal discrepancy (most
commonly a Class III skeletal malocclu-
sion) can be corrected through orthog-
nathic surgery after completion of
growth.8,11,12

What follows is a report of the treat-
ment of 2 patients with CCD, a mother
and her son. The contrast between treat-
ments of the 2 patients reflects the shift in
the management paradigm over the span
of a generation.

Case 1
A 39-year-old woman with a history 

of CCD originally presented with the chief
complaint of an ill-fitting mandibular
complete denture. Most of her mandibular
teeth had been removed at a young age 
and she had not been able to tolerate a 
lower denture since her teenage years. In 
the maxilla, however, the patient wore a
denture comfortably. The only occlusal
contact of the upper denture was with tooth
46. Multiple impacted teeth were present 
in the maxilla, whereas in the mandible,
both third molars were horizontally
impacted and tooth 47 was vertically
impacted (Fig. 1a)

To minimize the risk of a pathologic
fracture of the mandible, the deeply
impacted mandibular molars were retained.
Dental implants (solid screw, 4.1-mm
diameter, SLA; Straumann, Waldenburg,
Switzerland) were placed at sites 33 and 
43 and a bar-retained overdenture was
provided for the mandibular arch13

(Figs. 1b–1d).
The patient has returned annually for 4 years. Her implants

remain stable, there is no radiographic evidence of any marginal
bone loss and the prostheses remain well fitting.
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Figure 1a: Pretreatment panoramic radiograph.

Figure 1b: Post-treatment panoramic radiograph.

Figure 1d: Post-treatment frontal intraoral view of the prosthesis and “tooth-to-lip” 
relationship.

Figure 1c: Post-treatment intraoral views.

Case 1
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Case 2
The son of the patient described in Case 1 — an 8-year-

old boy with CCD — initially presented to the orthodontic

clinic at the Hospital for Sick Children with retention 

of multiple deciduous teeth and delay in eruption of

permanent teeth. The maxillary central incisors and the

mandibular central and lateral incisors were only partly

erupted, and a severe anterior open bite was present

(Fig. 2a). As the edges of the maxillary and mandibular

incisors were situated somewhat apical to the alveolar crest,

the anterior open bite was deemed to be due to incomplete

eruption of the incisors rather than a habit. A mesial-step 

terminal place relationship existed between the maxillary and

mandibular second deciduous molars.

The maxillary first permanent molars were also partly
erupted, whereas the mandibular first molars had already
been lost to caries. A supernumerary tooth was present in the
lower left canine area (Fig. 2b).

Initially, buttons were bonded to the erupted maxillary
and mandibular incisors and vertical intermaxillary elastic
traction was applied to assist their further eruption and
promote closure of the anterior open bite. The occlusal
contacts between teeth 54 and 85, 63 and 74 and 64 and 
75 served to maintain the vertical dimension of the occlusion
during this time. Once the mandibular incisors were
adequately erupted, segmental orthodontic appliances were
placed to aid in preliminary alignment of the maxillary
central incisors and the mandibular central and lateral
incisors.
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Figure 2a: Intraoral photos at the start of treatment.

Figure 2b: Panoramic radiograph at the start of treatment.

Case 2

Figure 2c: Exposure of the maxillary lateral incisors and
first premolars and bonding of neodymium–iron–boron
magnets to the mandibular second molars.

Figure 2d: A maxillary 0.016-inch by 0.022-inch stainless steel base arch is used to tie the exposed lateral incisors and first premolars
with elastomeric thread.
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Following this, the maxillary lateral incisors and first
premolars were exposed and traction hooks were placed on
them (Fig. 2c). At the same time, forced eruption of the
deeply impacted mandibular second molars was attempted by
bonding parylene-coated neodymium–iron–boron magnets
to them.

A mandibular Hawley appliance was fabricated with
2 larger magnets in direct juxtaposition with the magnets on
the teeth to attempt their disimpaction by making use of the
attractive magnetic forces through the tissue. This approach
proved unsuccessful and, despite a number of modifications
to achieve the best position for the larger magnets on the
appliance, it was eventually aborted.

The maxillary arch was bonded from first molar to first
molar and the traction hooks were tied to a stiff stainless steel
archwire with elastic thread (Fig. 2d).

Sequential extractions and exposures followed by forced
orthodontic eruption continued over several years as the
patient’s compliance with appointments dwindled under the
taxing burden of care. The limited mouth opening (16 mm)
made access to the posterior teeth very difficult. The maxil-
lary first molars were lost to caries and, later, the maxillary
second molars and the mandibular left second molar were
deemed to be ankylosed. They were subsequently removed
along with the third molars.

Eventually, good arch alignment of the remaining teeth
was achieved, although a Class III interarch relation and an
anterior crossbite remained due to the maxillary hypoplasia.
The plan was to address this through orthognathic surgery.
To avoid over-retraction of the mandibular incisors, which
would compromise the skeletal correction, a decision was
made to open 7–8-mm-wide spaces for additional prosthetic
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Case 2 continued

Figure 2f: Presurgical panoramic radiograph.

Figure 2e: Presurgical occlusal relationship.

Figure 2h: Intraoral views after removal of orthodontic appliances and completion of the mandibular implant-supported crowns.

Figure 2g: Postsurgical panoramic radiograph.
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teeth between the mandibular premolars in each quadrant
(Figs. 2e and 2f).

A Le-Fort I maxillary osteotomy was undertaken to
advance the maxilla by 4–5 mm asymmetrically and achieve
coincident midlines while correcting the anterior crossbite.
During the same procedure, 2 dental implants (Standard
Plus, 4.1-mm diameter, SLA; Straumann) were placed in the
mandibular spaces (Fig. 2g). The occlusal and skeletal
outcomes were highly satisfactory. However, due to the signif-
icantly prolonged duration of the orthodontic treatment (a
little over 10 years) and the patient’s deficient oral hygiene,
generalized marked decalcification was evident at removal of
the orthodontic appliances (Fig. 2h).

Discussion
Planning treatment for a patient with CCD is complicated

by a host of factors. The plan is largely dependent on both the
chronological and dental ages of the patient, which, due to
the frequency of delayed eruption in this condition, are
frequently not coincident. The timing of diagnosis is not only
important in choosing an appropriate treatment plan but also
in attaining a successful result.3,14 Because typically no pain,
swelling or difficulty in functioning is present in the young
patient with CCD and the distinctive facial features are not
usually sufficiently disfiguring,10 the patient’s perception of
the need for treatment may deviate from that of the treating
practitioner. Coupled with the fact that the parent (often also
afflicted with CCD) may have some personal experience of
the burden of care involved, this makes it difficult for the
patient to consent to a treatment involving multiple surgical
exposures and forced eruption of teeth. In our experience,
treatment initiated early has a better prognosis, but patients
and parents should be informed at the outset of its extended
duration and the unpredictability of achieving eruption of all
teeth, especially in more severe cases.

In the first reported case, placement of 2 dental implants
in the anterior mandible and replacement of the existing
prostheses was the treatment of choice. This treatment has
become widely regarded as the standard of care for the
edentulous mandible.14 In this case, the impacted mandibular
molars were retained because they did not obstruct optimal
placement of the implants and their removal would have
potentially weakened the mandible to the point of risking a
pathologic fracture.

The second case reported involved multiple surgical
exposures of unerupted teeth and orthodontic treatment to
establish an intact and aligned dental arch. Following this, at
skeletal maturity, the underlying skeletal deformity was
corrected and an improved occlusal relationship was attained
through a maxillary advancement osteotomy. This combined
orthodontic–surgical approach yielded satisfactory results, as
the natural dentition could be spared and good occlusal
function and esthetics achieved. The obvious disadvantage of
this approach is the extensive duration of treatment, requir-

ing multiple surgical procedures, which taxes the patient and
challenges the treating practitioners.

Conclusion
Two very different cases of CCD are presented, each with

radically diverse goals. Both treatments successfully met the
objectives set out for each case. When establishing an appro-
priate treatment plan for a patient with CCD, the expected
duration of treatment, the age of the patient and the patient’s
attitude toward treatment are important considerations. For
patients with questionable motivation, a prosthetic alterna-
tive may be a more realistic option. C
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