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Chest x-ray of the propositus at birth showed lung paren-
chyma with a fine granular pattern and peripherally extend-
ing air bronchograms. Two fragments of the right clavicle 
with failure to fuse were not detected at that time (Fig. 1).

At 11 months of corrected age due to palpable clavicu-
lar discontinuity on physical examination, the proband per-
formed another X-ray and right clavicle fracture was initially 
hypothesized (Fig. 2).

Since the patient had no history of trauma, the ortho-
pedic team recovered the X-ray taken at birth. The exam 
already showed a neonatal malformation of the clavicle and 
a diagnosis of congenital pseudoarthrosis (CPC) was also 
considered.

Multidisciplinary discussion considering patient clini-
cal examination (large fontanelle and open sutures, micro-
gnathia and glossoptosis, facial dysmorphisms, pectus 
excavatum, and bulging eyes) and the X-ray findings (bilat-
eral clavicular hypoplasia, right fragmented clavicle with 
enlarged shoulder joint space) suggested the diagnosis of 
cleidocranial dysplasia (CCD).

The diagnosis was confirmed by molecular genetic test-
ing which showed a deletion of 344 Kb on the short arm of 
chromosome 6p25.3 including RUNX2 gene. The parents 
were examined for the deletion and the father showed the 
same genomic alteration; interestingly, he reported to have 
had large fontanelle during infancy. His chest x-ray revealed 
clavicular hypoplasia and fragmented clavicles.

Cleidocranial dysplasia (CCD; MIM 119600) is a rare 
congenital autosomal dominant skeletal disorder, whose 
phenotype can vary greatly, but the classic triad includes 

the following: (i) hypoplasia or aplasia of the clavicles; (ii) 
deformity of the skull (increased head circumference, large 
fontanels, open sutures, multiple wormian bones); (iii) den-
tal anomalies (prolonged retention of deciduous teeth, delay 
in eruption of permanent teeth, multiple supernumerary 
teeth) [1]. At birth, babies with CCD have large fontanelles 
that may remain open throughout life, metopic suture dia-
stasis, prominent forehead, and brachycephaly. Clavicular 
hypoplasia can result in narrow, sloping shoulders that can 
be opposed at the midline [1]. The diagnosis of CCD can be 
confirmed by radiographic findings of hypoplasia or aplasia 
of the clavicles and by the identification of chromosomal 
translocations, deletions, insertions, nonsense and splice-site 
mutations, and missense mutations in the RUNX2 gene [2]. 
This gene encodes a nuclear protein essential for osteoblastic 
differentiation and skeletal morphogenesis [2] by acting as 
a scaffold for nucleic acids and regulatory factors involved 
in skeletal gene expression. It is essential for the maturation 
of osteoblasts and both intramembranous and endochondral 
ossification [2]. It is located on the short arm of chromosome 
6p21.1 [2]. The pathogenic variants of RUNX2 have a high 
penetrance and marked variability of expression, and some 
cases present with unusual signs and symptoms [3].

Most cases of CCD are diagnosed during childhood 
or adolescence. So far, there have been few reports of an 
early diagnosis or even neonatal cases revealing the whole 
characteristic of this skeletal dysplasia [4]. In the infant girl 
we presented, the diagnosis of CCD was not made until 
11 months of age, even if abnormality of the clavicle was 
already depicted on chest x-ray in the neonatal period. The 
delay in diagnosis was due to the focus on respiratory dis-
tress etiology in the absence of a systematic observation 
of the x-ray, not only focused on the suspected disease. 
Secondly, clavicular hypoplasia was diagnosed as “clavicle 
fracture” or CPC: differential diagnosis of clavicle fracture 
can be challenging in the neonatal period, but in the absence 
of risk factors for fracture and pain, differential diagnosis 
among the prevalent forms of skeletal dysplasia has to be 
considered to avoid unnecessary tests and treatments [5–7]. 
In the newborn we reported, there was no obvious traumatic 
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birth history and the baby was active with normal upper limb 
movements; the X-ray showed bilateral clavicular hypoplasia 
and fragmented right clavicle not at the middle part but at 
the lateral end, without hypertrophy of bone ends; there was 
an association with cranial abnormalities (wide bony sutures 
and large fontanelle). Instead in CPC, the right side is the 
most commonly affected (80%), with different degrees of 
clavicular hypoplasia; there is an involvement of the middle 
part of the clavicle with a definite separation in two parts; 
the bone ends are smooth in contour, with hypertrophy, and 
borders are bulbous and sclerotic [5, 6]. The sternal half 
typically lies above and anterior to the acromial half; no 
skeletal abnormalities are associated to CPC [5, 6].
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