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Abstract

Cleidocranial dysplasia (CCD) is a rare autosomal dominant skeletal disease. It is characterized by partial or complete
absence of clavicles, late closure of fontanels, presence of open skull sutures and multiple wormian bones and various
craniofacial and dental abnormalities. The majority of craniofacial abnormalities become obvious during adolescence.
Early diagnosis with preventive measures for various associated complications helps improve the quality-of-life of the
patient. We hereby report an incidental finding of CCD in a 16-year-old young adolescent male with blunt head trauma and
review the clinical and radiological features and associated orthopedic, dental and ENT complications of this rare disorder.
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artin in 1765, described a patient with
congenital absence of clavicles [1]. Pierre
Marie and Paul Sainton in 1898 described

cleidocranial dysplasia (CCD). Since then, over
1000 cases of CCD have been documented in the
medical literature [2,3]. CCD, also known as Marie
and Sainton Disease, Scheuthauer Marie—Sainton
syndrome and mutational dysostosis, is a rare disease,
which can occur either spontaneously or as autosomal
dominant inheritance [4]. There is no predilection of
genre or ethnic group. It is characterized by generalized
dysplasia of osseous and dental tissue resulting in
defects in the skull, clavicle and teeth. CCD occurs in
approximately 1 per million individuals worldwide [5].

CASE REPORT

Al6-year-oldadolescentmale withheadache wasreferred
to the department of radio diagnosis for computerized
tomography (CT) scan of the head for evaluation of
blunt head trauma that had occurred 4 days prior. On CT
scan, there was no intraparenchymal brain abnormality,
however, the bone window revealed incidental findings

in the form of wormian bones along the lambdoid suture,
high parietal and occipital region (Figs. 1 and 2). There
were bilateral hypo plastic maxillae and hypo plastic
zygomatic arch. The cranial base revealed a steep clivus
(Fig. 2). The oral cavity revealed multiple unerupted
permanent teeth and impacted supernumerary teeth in
both the upper and lower jaws (Fig. 3). There was spina
bifida noted in the cervical vertebrae.

Thus, the possibility of CCD was considered,
and X-ray chest posterioranterior view was taken. It
showed hypoplastic terminal ends of bilateral clavicle,
narrow thorax and ribs prominent downwards. The
upper thoracic spine showed the scoliosis (Fig. 4).
X-rays of hands and pelvis were done that showed
cone shaped distal phalanx (Fig. 5) and diastasis of the
pubic symphysis.

The family history was negative. The physical
examination revealed short stature with a large
brachycephalic head, small and angular face,
prominent frontal and parietal bones, hypertelorism
and the drooping shoulders (Fig. 6) with excessive
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Figure 1: Computerized tomography head (bone
window) axial view-showing multiple wormian
bones (arrow) in bilateral high parietal region

Figure 2: Computerized tomography head (bone
window) saggital view-showing multiple wormian
bones (arrow) in parietal and occipital region with
steep clivus

mobility reaching up until midline. His biochemistry
revealed normal serum calcium of 9.1 mg/dL, normal
serum phosphorus (3.8 mg/dL) and normal serum
alkaline phosphatase (98 IU). We could not measure
the vitamin D levels. Patient was advised dental and
ENT checkups, but did not follow-up.

DISCUSSION

CCD is a rare congenital autosomal dominant disorder
associated with a spontaneous mutation in the
gene coding for osteoblast transcription factor for
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Figure 3: Computerized tomography head
(bone window) axial view: Showing numerous
supernumerary teeth (arrow) upper jaw

Figure 4: Chest X-ray posterioranterior view:
Hypoplastic bilateral clavicles, narrow thorax
with scoliosis of thoracic spine toward right side
(arrows)

RUNX2, which is essential for osteoblast and dental
cell differentiation as well as for bone and tooth
formation [6]. However, we could not confirm this
in our patient as genetic study was not carried out
due to unavailability in our institution and financial
constraints.
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Figure S: X-ray hand posterioranterior view: Conical
shaped distal phalanx (arrow)

CCD may be identified by family history,

excessive mobility of shoulders and radiographic
pathognomonic findings of the chest, skull and jaws. As
highlighted in our patient, the radiographic evaluation
is the most important and reliable means to confirm
the diagnosis. Pathognomonic radiological findings
of CCD include the broad sutures, large fontanels
persisting into adulthood, numerous wormian bones,
numerous unerupted supernumerary teeth and a
partial or complete absence of clavicles [3,7,8]. The
cranial base in our patient showed steep clivus, a rare
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finding. We did not encounter any report of steep
clivus in association with cleidocranial dysphasia.

In general, the clavicles are underdeveloped
to varying degrees and are completely absent in
approximately 10% of cases. This allows excessive
mobility of the shoulder girdle. Thoracic cage is small,
and bell-shaped with short ribs [9]. Other bones may
also be affected including long bones, the vertebral
column, the pelvis and the bones of hands and feet.
Roentgenograms of the hands show multiple deformities
which are characteristic of this condition. These
include: Distal phalanges without ungual expansions
and short and conical in shape; the middle phalanges
much shorter than normal with concave lateral borders
[6,10]. Several abnormalities in the development of the
spine have been reported including kyphosis, lordosis,
scoliosis, spina bifida and cervical rib. The pelvic bone
abnormalities are frequent. These include narrowed
pelvic canal with considerably widened joint spaces
before puberty and broad pelvis with narrowed and
irregular joint spaces after puberty [11].

Childrenunder 5 years ofage show mild motor delay
with increased occurrence of orthopaedics related
complications with age such as pes planus (flat feet)
in 57%, genu valgum (knock knee deformity) in 28%
with less commonly shoulder and elbow dislocation.
Osteoprosis starts at early age in these patients resulting
in recurrent fractures of bones and scoliosis [11]. In
these patients if cranial vault defect is significant, head
should be protected from blunt trauma using helmets
and protective devices, especially in children and
adolescents with high-risk sport activities. Evaluation
by craniofacial surgeon and rehabilitation may also
be required. Dental complications are common such
as numerous supernumerary teeth resulting in failure
of eruption of primary dentition resulting in difficulty
in mastication. ENT complications of upper airways,
sinusitis, ear infections and conductive hearing loss
are also common [12].

Bone mineral density should be assessed using
dual energy X-ray absorptiometry scan to detect
osteoprosis and preventive measures such as calcium
and vitamin D can be given. Surgical and orthodontic
measures may also be required to treat ENT and dental
complications respectively [13]. The differential
diagnosis of this condition includes Mandibuloacral
dysplasia, Crane-Heise syndrome, pycnodysostosis,
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yunis varon syndrome, CDAGS syndrome and
hypophosphatasia. These disorders may share some
of the clinical features with CCD; however, all of
these are autosomal recessive disorders and have their
specific clinical features [12,14,15].

CONCLUSION

The clinical findings of CCD, although present at birth,
are often either missed or diagnosed at a much later
age. As shown in this case, some cases are diagnosed
incidentally. Positive family history, excessive mobility
of shoulders and the pathognomonic radiological
findings are useful in confirming the diagnosis of this
rare disorder.
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