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SUMMARY
Cleidocranial dysplasia (CCD), an autosomal dominant
disorder with a prevalence of 1 in 1 000 000
individuals, presents with a wide range of variability.
Dentists are often the first to encounter patients with
CCD, some of whom do not show typical manifestations.
Since it has similar features to other pathologies, CCD is
misdiagnosed as other conditions. A 10-year-old boy
suffering from CCD was misdiagnosed as having rickets
and was referred for non-eruption of a few permanent
teeth along with an unaesthetic facial appearance.
Clinically and radiologically, a diagnosis of CCD was
made. Currently, management of this patient’s orofacial
manifestations is underway.

BACKGROUND
Cleidocranial dysplasia (CCD) is an inherited skel-
etal dysplasia with characteristic clinical findings in
which the skull, clavicles and dentition are primar-
ily affected. This autosomal dominant disease has
been reported to be caused by mutations in the
RUNX2 gene (the gene required for osteoblastic
differentiation) on chromosome 6p21.1 2 More
recently, a frame-shift mutation of 884delC corre-
sponding to the cDNA sequence was found in exon
five of the CBFA1/RUNX2 gene in a Chinese
family.3 Skeletal, dental and other features of CCD
include a brachycephalic skull, widely open calvar-
ial sutures, frontal and occipital bossing, clavicular
aplasia/hypoplasia, wormian bones, delayed ossifi-
cation of pelvic bones and distal phalanges, bell-
shaped thorax, short stature, hypertelorism,
hearing loss, recurrent mid-ear infections, super-
numerary teeth, narrow high arched palate and
prolonged retention of primary dentition/delayed
eruption of permanent dentition. The adverse
general health effects of CCD are not very severe
and there is no associated impairment in cognitive
or intellectual functioning in those affected.4 The
variety of dental problems leads to crowding and
malocclusion, which makes dental management an
important aspect of the healthcare of affected
people.5 We report a case of a 10-year-old boy who
was referred for non-eruption of a few permanent
teeth along with an unaesthetic facial appearance.
Clinically and radiologically, a diagnosis of CCD
was performed.

CASE PRESENTATION
A 10-year-old boy diagnosed with rickets was
referred to our dental department for non-eruption
of a few permanent teeth and an ensuing unaes-
thetic facial appearance. He had no history of

trauma to the facial region. Family history and
examination revealed the presence of a similar con-
dition in the patient’s father, however, no other
family members were affected. The patient had a
short stature. He was well oriented, with an unim-
paired intellect. His hand examination showed
abnormalities including brachydactyly, tapering
fingers and short, broad thumbs; his hearing was
normal and he had no history of mid-ear infec-
tions. Extraoral examination revealed frontal
bossing with a brachycephalic skull, hypertelorism,
depressed and flattened nasal bridge, and a defi-
cient mid-face. Intraoral examination showed uner-
upted maxillary permanent incisors, a narrow
maxillary arch with high arched palate and multiple
decayed teeth. The mandibular anterior teeth
showed crowding (figure 1A–D).

PROVISIONAL DIAGNOSIS
The diagnosis was CCD.

DIFFERENTIAL DIAGNOSIS
Rickets, pyknodysostosis, mandibuloacral dysplasia
(MAD), Yunis Varon syndrome.

INVESTIGATIONS
Radiographic investigations were carried out and
showed open skull sutures, a number of wormian
bones present between sutures, hypoplastic bilateral
acromial ends of the clavicles, malunion of an old
fracture of the acromial end of the right clavicle,
hypoplastic phalanges of the hand, hypoplastic iliac
wings, a wide sacroiliac joint and pubic symphysis,
impacted maxillary permanent incisors with pres-
ence of twin tooth-like structures in the vicinity
and delayed root formation of permanent teeth
(figure 2).
Further biochemical tests were advised, including

a thyroid function test, and checking of serum
calcium, serum phosphate and serum alkaline phos-
phatase levels; all were found to be within normal
range.

CONFIRMATORY DIAGNOSIS
Based on the findings, a diagnosis of CCD was
performed.

TREATMENT AND FOLLOW-UP
The non-eruption of permanent maxillary central
incisors was addressed first. A full thickness muco-
periosteal flap was raised in the region and the two
tooth-like structures were removed and sutures
placed (figure 3). The extracted tooth-like struc-
tures were later diagnosed histopathologically as
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compound odontomes. The decayed teeth were restored and
the patient was kept under regular follow-up to evaluate the
eruption of permanent teeth. Treatment with calcium and

vitamin D supplementation was started as bone density was
assessed to be below normal, and also because preventive treat-
ment for osteoporosis should be initiated at a young age.

Figure 1 (A) Broad head, frontal
depression on the forehead,
hypertelorism, broad and flat nasal
bridge. (B) brachydactyly, tapering
fingers and broad thumbs. (C) High
arched palate and tooth size—arch
size discrepancy. (D) Occlusal view of
mandible.

Figure 2 Radiographic examination: (A and B) Broad sagittal and metopic sutures and Wormian bones between sutures. (C) Hypoplastic iliac
wings and wide sacroiliac joint and pubic symphysis. (D) Impacted 11, 21 and retarded root formation of permanent teeth. (E) Hypoplastic
phalanges. (F) Hypoplastic clavicles (acromial ends) and bell-shaped rib cage.
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Multidisciplinary treatment with dental and medical interven-
tion is presently proceeding (figure 4).

DISCUSSION
CCD, an autosomal dominant disorder with a prevalence of 1
in 1 000 000 individuals, presents with a wide range of variabil-
ity.6 The disease gene has been mapped to chromosome 6p21
within a region containing core-binding factor subunit α-1, a
member of the runt family of transcription factors—runt-related

transcription factor 2 (RUNX2)7—which is essential for osteo-
blasts and odontoblasts differentiation as well as for bone and
tooth formation. Molecular genetic testing of RUNX2 detects
mutations in 60%–70% of individuals with a clinical diagnosis
of CCD.8

Several pathologies closely mimic cleidocranial dysplasia clin-
ically, causing even an astute physician to initially wrongly diag-
nosis it. Below are descriptions of these conditions/pathologies
mentioned along with their differentiating features:

Figure 3 (A–C) Raised mucoperiosteal flap and extraction of two compound odontomes followed with placement of 3–0 silk sutures. (D and E)
Compound odontomes. (F) One month postoperative photograph.

Figure 4 Multidisciplinary treatment
to restore proper aesthetics and
function.
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1. Rickets—Vitamin D resistant rickets share common clinical
features with CCD, such as short stature, brachycephaly and
delayed eruption of teeth. In the present case, the physician
initially misdiagnosed the patient as having rickets, because
of the features mentioned above; however, a careful evalu-
ation proved otherwise. Table 1 summarises several differen-
tiating features from CCD.

2. Pyknodysostosis is a clinical condition similar to CCD; it
exhibits calvarial and clavicular changes but can be differen-
tiated by absence of supernumerary teeth and increased
bone density on roentgenographic film, in contrast to CCD
(Maroteaux and Lamy, 1962).

3. MAD is an autosomal recessive disorder and can be differen-
tiated from CCD by progressive stiffening of joints and
acro-osteodysplasia of the fingers and toes, with delayed
ossification of the carpal bones on radiographs (Novelli et al,
2002).

4. Yunis Varon syndrome can be differentiated by absence of a
distal phalanx of the great toe, poorly delineated lips and
fewer pronounced dental findings.

5. Other syndromes that share similar clinical features are
osteopetrosis, Paget’s disease, CDAGS syndrome,
Crane-Heise syndrome, hypophosphatasia and Holt-Oram
syndrome or TAR syndrome.

Dentists are often the first to encounter patients with CCD,
some of whom do not show typical manifestations. The main
features of CCD include a short stature, clavicular hypoplasia/
aplasia, open sutures and fontanelle, frontal and parietal
bossing, supernumerary teeth and open pubic symphysis. There
are four reported types of CCD: the first has typical clinical
manifestations and a history of heredity; the second has typical
clinical manifestations without a history of heredity; the third
has atypical clinical manifestations and a history of heredity; the
fourth has neither typical clinical manifestations nor a history of
heredity.9 10 The fourth type of CCD is relatively difficult to
diagnose only on the basis of clinical and radiographic findings.

The typical bilateral absence of clavicles is only observed in
10% of cases of CCD; whereas hypoplastic acromial ends of the
clavicle are more commonly seen,11 12 as was noticed in the
present case. The widened pubic symphysis and sacroiliac joint,

as was seen in this case, are due to delayed ossification. The
combination of frontal bossing and open metopic sutures results
in an apparent deformity in the calvaria. If the cranial vault
defect is significant, the head should be protected from blunt
trauma; helmets may be advised for high-risk activities. In these
cases, evaluation by a craniofacial surgeon and rehabilitation ser-
vices are indicated.8 The conservative cranioplasty technique
can be performed for the reduction of the frontal bossing and
subsequent filling of the metopic suture defect with autogenous
bone chips.13

Individuals with CCD have abnormalities in the orofacial
complex in the form of a deficient mid-face, underdeveloped
paranasal sinuses, high arched palate, delayed eruption of teeth
and supernumerary teeth. Up to 94% of people with CCD have
dental findings including supernumerary teeth (70%) and erup-
tion failure of permanent teeth.14–16 In addition to RUNX2
mutation, other non-genetic factors, such as those of an epigen-
etic origin, modifier genes, copy number variations and environ-
mental factors are believed to be involved in the formation of
supernumerary teeth in CCD.17–19 Delayed eruption of teeth is
seen due to a less but not entirely absent eruptive potential.20

The various factors involved in delayed tooth eruption in CCD
are supernumerary teeth, lack of cellular cementum, lack of
appropriate inflammatory response, an inadequate expression of
some cytokines, increased bone density impeding resorption and
underlying defects in bone.21 These orodental features are in
accordance with the findings in our case, except for the presence
of supernumerary teeth. Presence of odontomes along with CCD
has not been reported earlier. Early diagnosis is crucial for the
timely commencement of appropriate treatment.22 Treatment of
patients with CCD requires an interdisciplinary approach and
collaboration among specialists, the patient and the patient’s
family,22 with the goal of improving appearance and providing a
functioning masticatory mechanism. Presently, orthodontic and
orthopaedic management is being undertaken for this patient.

CONCLUSION
Family history and dental, radiographic, laboratory and histo-
logical findings, are valuable tools for differentiating CCD from
vitamin D-resistant rickets.

Table 1 Factors that differentiate cleidocranial dysplasia from rickets

Cleidocranial dysplasia Vitamin D resistant rickets

Family history Usually an autosomal dominant linkage Usually sex-linked dominant linkage
Dental findings 1. Normal morphology of enamel and dentin

2. Normal mineral content
3. Normal size of pulp chamber
4. Normal root outlines
5. Normal supporting alveolar bone
6. Normal maxillary/mandibular arches

1. Altered morphology of enamel and dentin (defective shape and size)
2. Hypomineralisation.
3. Large pulp chambers.
4. Short roots.
5. Hypoplastic alveolus, especially evidence of poorly formed lamina dura.
6. Hypoplastic of maxilla and mandible.
7. Defective enamel and dentin with large pulp chambers lead to early

pulpal involvement.
Radiographic findings ▸ Presence of multiple impacted supernumerary teeth

▸ Normal/hypomineralisation of bones
▸ Hypoplasia/aplasia of acromial ends of clavicles
▸ Hypoplasia of distal phalanges
▸ Hypoplastic iliac wings, wide sacroiliac joint and pubic

symphysis in hips

▸ Hypomineralisation of bone
▸ Evident costochondral swellings (rachitic rosary)
▸ Splaying and cupping of metaphysis
▸ Cranial synostoses

Histological findings Normal structure of enamel, dentin and bone ▸ Tubular clefts are very commonly seen in dentin
▸ Abnormal or deficient or coarse bony trabeculae

Laboratory findings Normal levels of calcium, phosphorous and vitamin D ▸ Hypocalcaemia
▸ Hypophosphataemia
▸ Hypovitaminosis D

4 Singhal P, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-210514

Learning from errors



Learning points

▸ Cleidocranial dysplasia mimics other conditions based on
clinical features; investigations help in accurately diagnosing
the condition.

▸ Early diagnosis is of paramount importance in decreasing
skeletal and dental morbidity.

▸ A multidisciplinary approach is required in treating the
condition.
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