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Delayed diagnosis of cleidocranial dysplasia in an adult:

A case report
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Objective. To describe a rare case of cleidocranial dysplasia, an auto-
somal dominant inherited disease involving the skeleton and teeth,
with delayed diagnosis. Case report. We report a 24-year-old man
with cleidocranial dysplasia admitted with hearing loss, rhinolalia,
dyspnea and fatigue. Partial absence of clavicles, a bell-shaped rib-
cage, an open frontal fontanel, unerupted permanent teeth and broad
sutures were identified at radiographic examination. Conclusion.
Cleidocranial dysplasia is very rare, and is commonly missed or diag-
nosed late. Radiographic findings are essential for diagnosis. An open
frontal fontanel is a particularly important finding for neurosurgeons
in diagnosis. We describe this rare case and discuss the clinical fea-
tures of CCD.
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Introduction

Cleidocranial dysplasia (CCD) is an autosomal dominant
inherited disease (1) caused by mutations in the RUNX2
gene on chromosome 6p21 encoding a transcription
factor involved in osteoblast differentiation and skeletal
morphogenesis. CCD was first described by Pierre Marie
and Paul Sainton in 1898 (2) and is also known as Marie
and Sainton’s disease, mutational dysostosis or cleido-
cranial dysostosis (3). Major characteristics of CCD are
delayed closure (ossification) of the fontanels, premature
closing of the coronal suture, a protruding mandible,
mid-face retrusion, abnormal dentition, including de-
layed eruption of secondary dentition, failure of primary
teeth eruption, supernumerary teeth with dental crowd-
ing and malocclusion, and clavicular hypoplasia (4). The
nasal bridge is broad due to the wide distance between
the orbits (hypertelorism), and patients are more likely to
have a high-arched or possibly cleft palate, short stature and
scoliosis of the spine. Hand abnormalities are brachydac-
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tyly, tapering fingers, and short, broad thumbs
(4). Frontal bossing also occurs because of
delayed closure of the anterior fontanel and
metopic sutures. ENT manifestations include
recurrent paranasal sinus and middle ear in-
fections resulting in conductive hearing loss.
Although CCD is a disease with autosomal
dominant inheritance, spontaneous genetic
mutations have also been reported. Many
cases are caused by de novo mutation (4).
Diagnosis of CCD is based on clinical and
radiological findings.

We describe a case of CCD first diag-
nosed at the age of 24 years. The patient had
mild symptoms and therefore may not have
presented to medical professionals previ-
ously. It is also a fact that the incidence is so
low that the diagnosis is often unrecognised,
even when a patient does present.

Case Report

A 24-year-old man was admitted to the neu-
rosurgery clinic for routine health checks
before starting military service. He exhibit-

ed symptoms of hearing loss in the right ear,
rhinolalia, dyspnea and fatigue. He also had
a history of recurrent right middle ear infec-
tion. Physical examination revealed delayed
closure of the frontal fontanel, a protruding
mandible, hypertelorism, frontal bossing, a
bell shaped rib-cage, deciduous dentition
and delayed eruption of permanent teeth,
and partial absence of clavicles. The most
interesting findings at physical examination
were the open frontal fontanel, extensive
mobility of the shoulders due to partial ab-
sence of clavicles and his bell shaped chest,
as observed at chest radiography (Figure 1).

Cranial radiography and cranial CT
scans revealed multiple teeth in both the jaw
and maxillary sinuses (Figure 2a, and Fig-
ure 2b), open skull sutures, delayed closure
of the frontal fontanel, multiple wormian
bones, especially in the lambdoid sutures
(Figure 2c and Figura 2d), and narrowing
of the internal acoustic canal due to thick-
ness of the petrous bone. Otolaryngologi-
cal examination revealed a submucosal cleft
palate and central perforation in the right

Figure 1 Extensive mobility of shoulders (a) and partial absence of clavicles (red arrows) and bell shaped rib-
cage on the chest radiography (b).
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Figure 2 Plain radiographic demonstration of delayed permanent teeth in both jaws (a), and CT scan showing

unerupted permanent teeth in the maxilla (b). CT scan showing the delayed closure of the frontal fontanel (red
arrow) and frontal groove, resulting from incomplete ossification of metopic suture (green arrow) (c). CT Scan
showing the broad sagittal and lambdoid sutures and wormian bones close to lambdoid sutures (red arrows),
and open posterior arcus of the axis because of delayed ossification (green arrow) (d).

tympanic membrane. A 40-dB conductive
hearing loss in the right ear was detected at
pure-tone audiometry. The patient was diag-
nosed for the first time with CCD, based on
physical examination of the head and oral
cavity and X-ray and CT imaging findings.

Discussion

CCD is a skeletal dysplasia characterized
by delayed fontanel closure, hypoplastic or
aplastic clavicles and various dental abnor-
malities (4). Frontal bossing, delayed closure

of the frontal fontanel and excessive mobil-
ity of the shoulder girdle are the most com-
mon and significant findings in CCD (1,
3). Partial or complete absence of clavicles
permits the shoulders to be brought forward
into close proximity to the chest. Hyper-
telorism is another common finding associ-
ated with frontal bossing (5). This develops
as the result of delayed closure of the metop-
ic suture and frontal fontanel (1). The most
important and reliable diagnostic method is
radiographic evaluation. Radiographic find-
ings of CCD are characteristic and include
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broad cranial sutures, an open frontal fon-
tanel persisting until adulthood, partial or
complete absence of the clavicles, numerous
wormian bones and large numbers of un-
erupted supernumerary teeth, bell shaped
chest, etc (1, 3).

Patients with CCD should be monitored
for evidence of conductive or sensorineural
hearing loss, which may be due to struc-
tural abnormalities of the ossicles, sclerosis
of temporal bone together with middle ear
problems due to abnormal formation of pal-
ate and Eustachian dysfunction, and cochle-
ar or eighth nerve problems (6). Our patient
had a submucosal cleft palate, causing rhi-
nolalia, and Eustachian dysfunction result-
ing in recurrent middle ear infections. The
40-dB conductive hearing loss was due to
tympanic membrane perforation, a sequela
of recurrent middle ear infections and prob-
ably attributable to structural abnormalities
of the ossicles or temporal bone sclerosis.

Our patient had also suffered from fa-
tigue and dyspnea. His bell shaped chest
was observed on his chest radiography. De-
creased respiratory capacity due to abnor-
mal chest shape is the probable cause of fa-
tigue and shortness of breath.

The management strategy for CCD re-
lies on treatment of the manifestations of
the syndrome. Dental manifestations can
be treated by removal of the supernumer-
ary teeth followed by surgical repositioning
of permanent teeth (4). Prosthetic replace-
ments can be used to improve esthetic ap-
pearance. Timely treatment of recurrent
middle ear infections, and consideration of
the possibility of tympanostomy tubes, is
necessary to prevent chronic sequelae such
as tympanic perforation, adhesive otitis me-
dia or conductive hearing loss, as reported
in our case. Craniofacial surgery may be
required for the correction of skull anoma-
lies (7). Coxa vara is treated with corrective
femoral osteotomy. Clavicular fragments
can be removed in order to decompress

the brachial plexus in cases of symptomatic
nerve compression, accompanied by pain
and numbness (8). In the case of an open
fontanel, appropriate headgear may be rec-
ommended for protection against injury.
Pregnant women with CCD should be mon-
itored closely for cephalopelvic dispropor-
tion. Caesarean section may be the preferred
method of delivery in such cases.

CCD can be a challenging syndrome to
diagnose and manage, exhibiting multiple
developmental deformities of the skeletal
system. Early diagnosis is crucial for the
timely commencement of appropriate treat-
ment. Successful treatment of patients with
CCD requires an interdisciplinary approach
and collaboration among specialists, the
patient and the family. Even though most
cases are diagnosed during childhood or
adolescence, diagnosis may be delayed until
adulthood if the symptoms and signs are not
severe. In our opinion, this report will con-
tribute to the literature and promote aware-
ness of the importance of early diagnosis of
this very rare syndrome.

Conclusion

CCD is a rarely occurring syndrome of skel-
etal abnormalities, characterized by hyper-
mobility of the shoulders, open fontanels
and numerous skeletal findings. Clinical
findings are commonly present at birth, but
unfortunately diagnosis is not usually made
at this early stage. The most specific neuro-
surgical finding is an open fontanel, and the
clinician should be aware of this finding in
order to diagnose CCD.
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