
RADIOLOGICAL CASE

Case Summary
An adolescent presented for 

evaluation of short stature and a 
prominent forehead. On examina-
tion, the patient had brachycephaly 
with frontal bossing and a prominent 
depression at the expected loca-
tion of the metopic suture. Other 
findings on physical examination 
were wide-set eyes, down-sloping 
shoulders, a few supernumerary 
teeth, and tapering digits. Similar 
findings and short height were also 
observed in his father.

Imaging Findings
Nonenhanced computed tomogra-

phy (CT) head with 3D reconstruction 
and a radiographic skeletal survey 
were performed. 3D surface render-
ing of the skull showed open fonta-
nelles, and wide metopic and sagittal 
sutures with Wormian bones (Figures 
1, 2). Chest radiography showed a 
narrow, bell-shaped thorax, wide 
and oblique ribs, and a hypoplastic 
medial clavicle on the right and an 
absent clavicle on the left (Figure 
3). Pelvic radiography showed spina 
bifida at the fifth lumbar and first 
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sacral vertebrae, narrow iliac flanks, 
and bulky femoral heads (Figure 4). 
Foot radiography showed short and 
tapered distal phalanges, 5th-digit 
clinodactyly, and short 4th metatar-
sals (Figure 5).

Diagnosis
Cleidocranial dysplasia

Discussion
Cleidocranial dysplasia is disorder 

affecting the teeth, bones, and carti-
lage, occurring with a frequency of 
1:1 million. The underlying cause is a 
mutated RUNX2 gene located on the 
short arm of chromosome 6, which 
may be inherited in an autosomal 
dominant pattern or result from 
a new mutation.1

The usual clinical presentation 
is dwarfism and dental and skele-
tal deformities. Osteoporosis and 
a predisposition to ear and sinus 
infections are also common. Cogni-
tion is preserved.2

Imaging is needed to confirm the 
diagnosis, rule out similar condi-
tions, and plan surgical manage-
ment. Key diagnostic features are 

absent or hypoplastic clavicles, 
brachycephaly, and open fonta-
nelle(s). Other skull findings include 
the presence of Wormian bones 
within the widened cranial sutures, 
a hypoplastic sphenoid body, frontal 
and parietal bossing, and basi-
lar invagination. 

Other chest findings include small 
scapulae and glenoid fossae, narrow 
and downward-sloping thorax, 
and rib deformities. In the axial 
skeleton, spina bifida or delayed 
vertebral and pelvic maturation 
may be observed. In the extremi-
ties, coxa vara, genu valgum, coned 
epiphyses, tapered phalanges, 
elongated 2nd and 5th metacarpals, 
or additional ossification centers at 
the bases of the metacarpals may 
be observed. Supernumerary teeth 
can be observed on orthopanto-
mogram and CT.2,3

Clinical examination and skele-
tal survey radiographic evaluation 
are often adequate for diagnosis. 
Genetic testing for the RUNX2 gene 
can be considered in the setting of 
an atypical physical examination 
and skeletal survey.  Fetal sonogra-
phy can be useful in diagnosing this 
condition in utero.2
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Management includes surgical 
correction of skeletal and dental 
deformities.4,5 The use of protective 
gear such as a helmet is advised to 
prevent head trauma in high-risk 
activities. Prevention of osteoporosis 
and infection in the ears and sinuses 
are important. Genetic counseling 

Figure 1. 3D reconstruction overhead view of bone window of 
CT head shows frontal bossing (blue arrow), wide sagittal suture 
(yellow arrow) with open anterior fontanelle (red arrow), and 
Wormian bone (green arrow).

Figure 2. 3D reconstruction frontal view of bone window of CT head shows 
frontal bossing, open anterior fontanelle (red arrow), and hypertelorism 
(blue arrow).

Figure 3. Chest X-ray shows down-sloping shoulders with medially absent right 
clavicle (blue arrow), completely absent left clavicle (red arrow), and wide oblique 
ribs (yellow arrow).

Figure 4. X-ray pelvis anteroposterior view shows spina bifida at 
L5 (blue arrow) and S1 vertebrae (red arrow), narrow iliac blades 
(yellow arrow), and prominent femoral heads (green arrow).

should be offered to persons with a  
family history if they are planning to 
have a child. Affected females need 
close surveillance during pregnancy, 
as the rate of cephalopelvic dispro-
portion is high.2

Awareness of radiographic fea-
tures is also important to help differ-

entiate cleidocranial dysplasia from 
similar entities. The primary differ-
ential consideration is pyknodys-
ostosis, in which skull changes and 
the absence of the clavicles are also 
seen. Key differentiating features of 
pyknodysostosis are increased bone 
density and an obtuse mandible.3,6 
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Other differential diagnoses include 
acro-osteolysis, which is charac-
terized by tapering of the digits 
resulting from phalangeal resorp-
tion; mandibuloacral dysplasia, in 
which a hypoplastic mandible is seen 
without small clavicles and tapering 
digits; hypothyroidism and hypo-
phosphatasia, in which Wormian 
bones may be seen; and Crane-Heise 
syndrome, characterized by cleft 
palate, craniofacial dysmorphism, 
and absent clavicles.2,3 

Conclusion
Cleidocranial dysplasia is an 

autosomal-dominant disorder with 

variable expression. Knowledge of its 
radiological appearance is important 
for correct diagnosis, monitoring, 
and preventive treatment of primary 
and secondary complications.
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