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CLEIDOCRANIAL DYSPLASIA: A CASE REPORT (Abstract): Cleidocranial dysplasia (CCD) 
is a rare autosomal dominant skeletal dysplasia, determined by RUNX2 gene mutation (located on 
6p21.1) encoding the transcription factor CBFA1 which has a major role in regulation of bone 
differentiation. The major clinical features include the presence of wide-large fontanels at birth, 
short stature and other skeletal abnormalities (brachydactyly, pes planus, genu valgum, scoliosis). 
Patients often have recurrent respiratory infections and a normal intellect. The disease has a high 
penetrance and variable expressivity, some patients presenting subtle clinical signs of the disease. 
We present a patient, L. E., male, diagnosed with cleidocranial dysplasia at the age of 8 years. 
The history revealed a delayed closure of the anterior fontanel (2 years and 6 months); at the age 
of 5 years the patient has been diagnosed with pituitary dwarfism and rickets. Clinical examination 
revealed: short stature, craniofacial dysmorphism (frontal bossing, delayed tooth eruption, agen-
esis of premolars), sloping shoulders, pectus excavatum, brachydactyly, pes planus and hypoplas-
tic nails feet. Chest X-ray and thorax CT scan revealed the presence of bilateral clavicular hypo-
plasia and cranial MRI scan revealed the presence of a pituitary hypoplasia, frontal sinus agenesis 
and hypoplasia of the maxillary sinus. Hand X-ray revealed a delayed bone age. The treatment was 
symptomatic involving growth hormone replacement therapy and orthodontic, orthopedic and 
pediatric care. In conclusion, we emphasize the importance of clinical and radiological examination 
to achieve early diagnosis, to establish an appropriate treatment and prevention of complications 
of the disease. Key words: CLEIDOCRANIAL DYSPLASIA, CLAVICULAR HYPOPLASIA, 
LARGE FONTANELS, DENTAL ABNORMALITIES

INTRODUCTION
Cleidocranial dysplasia (CCD) is a rare au-

tosomal dominant genetic disorder character-
ized by delayed closure of cranial sutures, cla-
vicular aplasia/ hypoplasia, short stature and 
dental multiple anomalies (1). Clinical features 
are caused by a mutation of the RUNX2 gene 
(Core Binding Factor-α1) located on chromo-
some 6p21.1. This gene encodes the transcrip-
tion factor CBFA1 which has a major role in 
the regulation of osteoblast differentiation (2). 
However, in 40% of cases of DCC, there is no 
evidence of a pathogenic mutation of RUNX2 
gene. Commonly affected bones in DCC are 
derived from endochondral and intramembra-
nous ossification, such as the skull and the 
clavicles. The diagnosis is based on clinical and 
radiological evaluation followed by molecular 
genetic testing (2).

We present a patient diagnosed with DCC 
at the age of 8 years, wishing to emphasize the 
importance of clinical and radiological exami-
nation for early diagnosis, important issue re-
lated to providing a good treatment and prevent-
ing the possible complications of the disease.

CASE REPORT
Patient L. E., male, 8 years old has been 

evaluated in Iaşi Medical Genetics Department 
for the presence of a moderate growth retarda-
tion, craniofacial dysmorphism and sequelae of 
rickets. Family history revealed that the patient 
is the only child of two apparently healthy and 
non-consanguineous parents.

The course of pregnancy was normal, birth 
was produced on time by caesarean section; 
birth weight =3150 g, birth height = 50 cm, 
Apgar score =8. Postnatal psychomotor devel-
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Fig. 1. a. Craniofacial dysmorphism, pectus 
excavatum; b. clavicular hypoplasia, sloping 

shoulders; c. Dental anomalies; 
d. Brachydactyly, nail hypoplasia
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opment was normal; child had delayed tooth 
eruption (8 months) and delayed closure of the 
anterior fontanel (2 years and 6 months). There 
are no other cases of bone abnormalities, delayed 
tooth eruption or short stature in the family.

Medical history: the child had repeated hos-
pitalizations in pediatric clinics to investigate 
the growth retardation and he was diagnosed 
with vitamin D deficiency and sequelae of rick-
ets (treated with calcium and vitamin D). At 
the age of 5 years the child was diagnosed with 
pituitary dwarfism and he received growth hor-
mone replacement therapy for two years, with 
favorable evolution; then the treatment was 
interrupted due to the parents’ decision. At the 
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age of 7 years, the child showed swelling around 
proximal and distal interphalangeal joints ac-
companied by pain, limitation of fingers move-
ment, being diagnosed with neurovascular teno-
sy novitis. 

Clinical genetic evaluation at the age of 8 
years revealed: weight deficit (‒ 3.21 SD), 
short stature (‒ 2.11 DS) and normal value of 
head circumference. The child presented cran-
iofacial dysmorphism with broad forehead, 
frontal bossing, upslanting palpebral fissures, 
broad nasal bridge, low-set ears; agenesis of 
the upper and lower premolars (fig.1). The 
child presented on the trunk pectus excavatum, 
winged scapula, lumbar kyphosis and emphasis 
of lumbar lordosis, narrow sloping shoulders, 
hypermobility of shoulders (shoulders could 

aproach the midline) (fig. 1). Other clinical 
signs were brachydactyly, pes planus and nail 
foot hypoplasia. 

Chest X-ray revealed the presence of the 
bilateral clavicular hypoplasia (clavicles were 
visible in the distal 1/3), and chest CT scan 
revealed a congenital pseudarthrosis of the 
clavicles, both clavicles being formed by two 
unequal fragments (fig. 2).

Cranial MRI scan revealed the presence of 
a pituitary hypoplasia, a frontal sinus agen-
esis and hypoplasia of the maxillary sinus. The 
skull X-ray (front and side) revealed frontal 
bossing, dehiscence of the cranial sutures, wor-
mian bones, hypoplastic maxillary sinus, max-
illary hypoplasia and mandibular prognathism 
(fig. 3).

Fig. 2. Chest X-ray: clavicular hypoplasia (clavi-
cles were visible only in the distal 1/3)

Fig. 3. Skull X-ray (front and side): wormian bones, dehiscent cranial sutures, hypoplastic maxillary 
sinus; maxillary hypoplasia, mandibular prognathism



166

Lăcrămioara Ionela Butnariu et al.

Hand X-ray revealed delayed bone age (about 
2 years and 4 months) (fig. 4), and pelvis X-ray 
revealed hypoplastic iliac bones. Knee X-ray 
revealed a bilateral hypoplasia of the patella.

Orthodontic evaluation and orthopantomog-
raphy confirmed the dental anomalies detected 
by clinical evaluation. 

Cardiological assessment (clinical and ultra-
sound) revealed no pathological elements.

Laboratory investigations revealed slightly 
lower values of serum calcium (ionized calci-
um=3,89 mg/dl) and serum phosphorus (3,99 
mg/dl ) and a normal value of alkaline phos-
phatase (302 U/l). 

The thyroid hormones were within the nor-
mal range; low value of IGF-1 (47,7 ng/ml) 
and hGH basal value = 2 ng/ml (unstimulated 
by hypoglycemia) - values that confirm a growth 
hormone deficiency.

The genetic testing using MLPA (Multiplex 
ligation-dependent probe amplification) for 
detection of telomeric rearrangements was 
normal. 

The treatment was symptomatic and involved 
growth hormone replacement therapy, calcium, 
vitamin D and orthodontics, orthopedic and 
pediatric care.

Discussions 
Cleidocranial dysplasia (CCD) is a rare skel-

etal dysplasia (prevalence - 1:1,000,000 indi-
viduals) determined by an autosomal dominant 
mutation of the RUNX2 gene (located on chro-
mosome 6p21.1) encoding the transcription fac-

tor CBFA1 which plays a major role in regulat-
ing the differentiation of bones (2). The disease 
has a high penetrance and variable expressivity, 
some patients presenting subtle clinical features 
of the disease (2,3).

Major clinical features include the presence 
of abnormally large, wide-open fontanels at 
birth (this may remain open throughout life), 
mid-face retrusion, abnormal dentition (delayed 
tooth eruption, supernumerary teeth, malocclu-
sion); clavicular hypoplasia/aplasia resulting 
in narrow, sloping shoulders that can be ap-
posed at the midline. Other skeletal abnormal-
ities include short stature, brachydactyly, short, 
broad tumbs, scoliosis, pes planus and genu 
valgum (3,4).

Patients often have recurrent middle ear and 
sinuses infections and upper-airway complica-
tions. In the classical form of the disease the 
intellect is normal, but children under five years 
age may show mild motor delay, particularly in 
gross motor abilities (3,4,5).

Radiographic findings are characteristic of 
DCC. The skull present wide-open sutures, 
patent fontanels, presence of wormian bones, 
delayed ossification of the skull, poor or absent 
pneumatization of the paranasal, frontal, and 
mastoid sinuses, supernumerary teeth. Chest 
X-ray usually reveals narrow and cone-shaped 
thorax, clavicular abnormalities ranging from 
complete absence to hypoplastic or discontinu-
ous clavicles and hypoplastic scapulae. Pelvis 
X-ray usually reveals delayed ossification of the 
pubic bones, with wide pubic symphysis, hy-
poplasia of the iliac wings, widening of the 
sacroiliac joints and large femoral neck. Hand 
X-ray reveals shortening of the second meta-
carpal and hypoplastic distal phalanges.

Spine X-ray may reveal the presence of spi-
na bifida occulta at cervical and upper tho-
racic level and low mineralization of the verte-
brae. Some of these changes were described in 
the presented case . 

Diagnosis is based on clinical examination 
correlated with the results of radiological in-
vestigations of the skull, chest, pelvis and hands. 
Molecular genetic testing of RUNX2 gene de-
tects pathogenic variants in 60%-70% of indi-
viduals with a clinical diagnosis of CCD (2,5). 

There is a correlation between genotype and 
phenotype, the clinical features varying accord-
ing to the type of the gene mutation presented 
in pacient (2,5).

Fig. 4. Hand X-ray: delayed bone age
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In rare cases the karyotype can detect chro-
mosomal rearrangements involving the critical 
region on chromosome 6 (2,5). In our case, the 
genetic testing using MLPA for detection of 
telomeric rearrangements was normal.

Treatment is usually symptomatic including 
orthodontic, orthopedic, ENT (antibiotics for 
sinus infections, the treatment of hearing loss), 
additional calcium and vitamin D (in cases of 
decreased bone density) (3,6). Dental and cran-
iofacial anomalies may create problems regard-
ing anesthesia. Pregnant women with CCD 
should be monitored for cephalopelvic dispro-
portion (2,6).

Differential diagnosis is made with Crane-
Heise syndrome, mandibuloacral dysplasia, 
pycnodysostosis, Yunis-Varon syndrome and 
congenital hypophosphatasia. They also have a 
specific clinical features, other than the DCC, 
produced by mutations in another genes which 
affect RUNX2 gene (2,6).

Genetic counseling: Cleidocranial dysplasia 
is inherited in an autosomal dominant manner. 
The proportion of cases caused by de novo 
mutation is high. An affected person has a 50% 

risk of having affected children. Prenatal diag-
nosis for pregnancies at increased risk is pos-
sible if the pathogenic variant in the family is 
already known (2,5).

Because the parents of our patient have nor-
mal phenotype, the child likely has a de novo 
mutation. In this case, parents risk of having 
another affected child is 1-2%, because we 
cannot exclude the presence of germinal mo-
saicism in parents.

CONCLUSIONS
This case illustrates the importance of care-

ful clinical examination correlated with radio-
logical examinations for early diagnosis of pa-
tients with DCC, these issues being important 
for the establishment of early treatment and 
preventing possible complications of the dis-
ease. In cases where the clinical features are 
subtle  the diagnosis may be delayed, and ge-
netically clinical examination, followed by ge-
netic testing would be useful for diagnosis. The 
particularity of the presented case is the asso-
ciation of pituitary dwarfism and interphalan-
geal tenosynovitis with DCC.
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