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An insight into the malocclusion of
cleidocranial dysplasia
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“The Journal recognises the celebration of the Department of Orthodontics, University of Pretoria... a
fiftieth birthday this year! Over the years so many developments, so many achievements, so wonderful
a service to the profession and, importantly, to the country. This paper is part of those celebrations!

Every congratulation!” - Editor

INTRODUCTION

Cleidocranial dysplasia (CCD), formerly known as Cleidocra-
nial dysostosis,is a rare congenital disorder of bone that is
characterised by aplasia of, or deficient, clavicular formation,
delayed and imperfect ossification of the cranium, relatively
short stature and a variety of other skeletal abnormalities.
Oral manifestations include a delayed exfoliation of primary
teeth, delayed or failed eruption of the permanent teeth, and
multiple supernumerary teeth, as many as 63 having been
reported in one patient.

According to Gorlin, Cohen and Hennekam,? clavicular defects
were first reported by Martin in 1765 and the term Cleidocranial
dysplasia was first used by Marie and Sainton in 1897.

GENETIC PROFILE

The gene responsible for CCD has been mapped on the
short arm of chromosome 6p21, core binding factor a-1
(CBFA1). This rare disorder can be caused by a mutation in
transcription factor CBFAT (RUNX2).%5

The CBFAT gene controls differentiation of progenitor cells into
osteoblasts and is thus pivotal in bone formation, which may be
related to delayed ossification of the skull, pelvis, and clavicles.®

CCD affects one per milion children and has autosomal
dominant inheritance. Twenty to forty percent of cases pres-
ent as new mutations.?

CLINICAL FEATURES

Extra-oral

Hypoplasia or aplasia of the clavicles is the most character-
istic and pathognomonic feature of this disorder, which re-
sults in hypermobility of the shoulders allowing the patients
to approximate the shoulders in the midline. The skull and
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facial appearance may also be characteristic. Delayed os-
sification of the cranial sutures and fontanelles occurs and
may remain open throughout life. The skull is usually large
and broad with a brachycephalic appearance.”® Patients
are moderately small with abnormally short arms and legs.®
Other extra-oral features include brachycephalism, frontal
and parietal bossing, hypertelorism, narrow and drooped
shoulders, retarded growth of the long bones expressed as
dwarfismand a long neck.

Intra-oral

According to Becker et al'® common dentoalveolar charac-

teristics include:

1. over-retained primary teeth with unresorbed roots;

2. developing permanent teeth that are displaced by supermu-
merary teeth and subsequent obstruction of their eruption;

3. retarded eruption;

4. reduction of lower facial height and a skeletal Class Ill
tendency due to underdevelopment of the maxilla and
an upward and forward mandibular rotation. Reduced
vertical development of alveolar bone, with shallow buc-
cal and lingual sulci;

5. a late, but spontaneous, eruption of first and usually
second permanent molars in both jaws;

6. permanent teeth with delayed root development, in
some cases by up to three years.

It has been hypothesised that incomplete or delayed resorp-
tion of the dental lamina results in the formation of supernu-
merary teeth."

Delayed tooth eruption may be attributed to:

1. greater than normal bone density of the jaws;™

2. fallure of bone to resorb;™™

3. areduced capacity of the periodontal ligament cells to
induce differentiation to active osteoclasts.'

Figure 1a: Frontaview  Figure 1b: Lateral view

Figure 1c: Shoulders
approximating
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Figure 2: Maxillary arch.

Figure 4: Frontal in occlusion.

Other oral manifestations include high arched palate, sub-
mucous cleft palate, poor development of the premaxilla
and delayed union of the mandibular symphysis.?

DIAGNOSIS

Where the condition has a suspected family history, the di-
agnosis can be made prenatally by:

® Ultra- sound scanning (sonography); and/or

* molecular studies - mutation analysis of the CBFAT gene.
Children afflicted with CCD are of normal inteligence and
the dental complications are usually detected during routine
dental examinations.?

TREATMENT

Guidelines for the treatment of cleidocranial dysplasia are
difficult to find in the literature, and as it is such a rare condi-
tion, few practitioners have treated enough cases to be in a
position to make definite recommendations.’®

Serious consideration should be given to the problem of the
patent fontanelle and the discontinuance in the protection
normally offered by the cranial vault. A multidisciplinary treat-
ment approach should therefore include a consultation with
a neurologist.

CLINICAL PRACTICE

A variety of treatment strategies for the dental management
of CCD have been developed, including surgical and orth-
odontic options.

Surgical techniques
Various surgical interventions include: the Toronto-Melbourne,
the Jerusalem and the Belfast-Hamburg approaches.'¢-

These technigues basically involve multiple surgical inter-
ventions, involving timely extractions of primary teeth. Ex-
traction stages are determined by the extent of dento-alveo-
lar development. The supernumerary teeth as well as bone
overlying the unerupted teeth are removed during surgical
intervention.

Orthodontic approach
After extraction of retained primary and supernumerary
teeth, normal eruption and root development may occur due
to an increase in eruptive potential.’® However, the possibility
of non-eruption remains.'®

A rigid fixed anchor unit can be designed to accommodate
long spans to support accessories such as elastics which
may be used to mechanically promote eruption of sub-
mergedpermanent teeth.

Should primary incisors be extracted, the aesthetic con-
cerns should be addressed.
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In the mandibular arch the following teeth were present:
All four permanent incisors; primary canines; first and sec-
ond primary molars (Figure 3).

SPECIAL DIAGNOSTIC INVESTIGATIONS

Radiological

On the postero-anterior skull radiograph a patent anterior
fontanelle is visible (Figure 5). Cephalometric analysis indi-
cated a mild Class Il with a horizontal growth tendency. The
patient has a convex profile with an increased facial contour
angle. Both the upper and lower incisors were retroclined
(Table 1, Figure 6).

Figure 5: Postero-anterior radiograph. Figure 6: Lateral cephalogram.
Patent anterior fontanelle encircled

Figure 7: Panoramicradiograph.

CASE REPORT

A 10.5-year old boy was re-
ferred from the Department of
Periodontics and Oral Medi-
cine at the University of Preto-
ria to the Department of Ortho-
dontics for an assessment of
his CCD status. The patient's
mother has CCD, a high dental

IQ and an in-depth knowledge  Figure 8: 3D Maxilary palatel view tak-
about their condition. en with cone beam computed tomog-
raphy, (VatechPax-Zenith 3D - E-Woo
Technology). Easy Dent V4 Viewer
Software used in the analysis.

Upon examination the fol-
lowing was found:

* The child is of normal intelligence.

® He has asmall build, frontal cranial bossing, patent ante-
rior fontanelle, macrocephaly, brachycephaly, long neck,
narrow sloping shoulders, underdeveloped clavicles
(shoulders can touch), convex facial profile and a skeletal
Class Il tendency (Figures 1a, b, c).

The mother, who is of short stature, is the only other
family member known with this condition.

In the maxillary arch the following teeth were present:
All the primary incisors and canines; primary first and sec-
ond molars; first permanent molars (Figure 2).

Table 1: Lateral Cephalometric analysis

ANB 0° &° Class Il

Wits Appraisal Oomm 4mm Class Il
Mandibular Plane Angle 32° 29° Slightly horizontal
Facial Contour Angle 100° 118°  Convex

Upper Incisor Inclination 22° 19° Retroclined
Lower Incisor Inclination 259 19 Retroclined

) ) . ) . Figure 10b: Simplant 3D palatal view, transparency function activated.
Growth Direction Y axis 66° 64° Slightly horizontal * Supernumerary teeth.
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Figure 11a: Simplant 3D conven-
tional frontal mandibular view.

Figure 11b: Simplant 3D transparency

function activated. * Supemumerary teeth.

Figure 12a: Simplant 3D lateral
mandibular view.

Figure 12b: Simplant 3D lateral mandibu-
lar view, transparency function activated.

*Supemumerary testh.

Figure 13a: Simplant 3D occlusal
mandibular view.

Figure 13b: Simplant 3D occlusal man-
dbular view, transparency function acti-
vated. *Supemumerary teeth.

The panoramic radiograph indicated the presence
of unerupted mandibular first permanent molars,
which were not visible during clinical examination.
Supernumerary teeth were present in the following
areas: maxilla: 11, 14 and 24 areas; mandible: 44
and 34 areas. A narrow ascending ramus and lack
of vertical development of the corpus was also evi-
denton the panoramic radiograph (Figure 7).

Cone beam computed tomography (CBCT) scan-
ning revealed supernumerary teeth palatal of the 11
and in the 43 and 44 lingual areas. Supermnumerary
teeth were not found in the 14 and 24 areas but the
scan showed palatally positioned maxillary premo-
lars left and right sides (Figure 8). The CBCT data
was captured with a VatechPax-Zenith 3D (E-Woo
Technology) and the analysis was done with the
Easy Dent V4 Viewer Software.

Due to the difficulty of identifying the multiple supernu-
merary teeth in this patient and in order to avoid repeat-
ed surgical interventions, a medical CT was requested.

The medical CT was reformatted with Simplant
Software and each tooth individually coloured for
distinction between primary, permanent and su-
pernumerary teeth. (Simplant, Materialise Dental
NV, Leuven, Belgium). Reformatting with Simplant
software consisted of preparing industry-standard
DICOM datasets on the CT scanners and import-
ing into SimplantMaster Software. Surface render-
ing with realistic shading was applied to generate
3D views of the maxilla and mandibula. Bone re-
construction algorithms were used with slice thick-
nesses of Tmm and slice increments of 0.5mm or
less (Siemens Somatom Sensation Cardiac 64.
Software used Syngo 2007A).

Simplant reformatting revealed supernumerary teeth
in the 14, 12, 11, 21, 43 (lingual), 44 (lingual) and 34
(lingual) areas.

This patient provides a classical example of CCD, as
he has a familial history of the condition and exhibits
many of the signs and symptoms of the malady. The
treatment objective for this patient, as with any other
orthodontic patient, is to meet the requirements of
Jackson's Triad, i.e., to improve function, aesthet-
ics and stability of the end result. The challenges to
freatment in this patient having cleidocranial dyspla-
sia include:

° retained primary teeth;

° age of the patient;

° multiple supernumerary teeth;

o delayed eruption of permanent teeth.
CONCLUSION

The delayed eruption of teeth is cause for great con-
cern among patients and parents and will initiate a
visit to seek dental advice. While CCD is a rare con-
dition and is usually asymptomatic and without any
generalised complications, patients seek psychoso-
cial fulfilment, and present at an age when they are
concerned about their malformed teeth and appear-
ance. Dentists and orthodontists are often the first
professionals to examine these patients and if su-
pernumerary teeth are found, further radiographic
investigation is essential. It is important, therefore, to
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have a clear understanding of the condition and to reassure
such patients that treatment is available and the prognosis
excellent.?!
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