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A rare case of cleidocranial dysplasia presenting 
with failure to thrive

Abstract

Cleidocranial dysplasia (CCD) is a rare (1:1,000,000) congenital condition secondary to spontaneous mutation (40%) 
or autosomal dominant inheritance (60%) affecting skeletal and dental systems. Hypomineralization of the hypoplastic 
clavicles and/or cranium is the major feature observed by prenatal ultrasound. Radiologically clavicles are hypoplastic 
or absent in chest X-ray. Delayed closure of the fontanelle and the skull sutures in pediatric and adolescent population 
and increased mobility of shoulders in all age groups (exhibited by the ability to bring shoulders close to each other) 
are prominent clinical diagnostic features of CCD. The diagnosis of CCD is often missed or significantly delayed. The 
management of CCD involves a multidisciplinary approach and its early diagnosis is essential to select an optimum plan 
and therapeutic benefit. We present here a case of CCD in a 17-month-old girl referred to us for investigation of below 
average weight and height gain; we stress on the usefulness of early diagnosis in the management of CCD and discuss 
current management concepts.
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INTRODUCTION

Cleidocranial dysplasia (CCD, mutational dysostosis, Marie-
Sainton disease, Scheuthauer-Marie-Sainton syndrome, 
cleidocranial dysostosis and dento-osseous dysplasia) is a 
rare (1:1,000,000) congenital condition affecting skeletal 
and dental systems.[1,2] Its radiographic and clinical features 
are illustrated in Table 1.[1-6] A wide range of  manifestations 
is reported in CCD cases, ranging from mild to severe 
involving only dental system or syringomyelia or complete 
absence of  ossifi cation of  parietal bones in addition to 
other skeletal abnormalities.[1-6] Interestingly in families 
with CCD, subsequent generations with inherited CCD 
have relatively milder forms of  the disease. Here, we 
illustrate a case of  17-month-old girl presenting with 
failure to thrive and ultimately diagnosed with CCD. We 
stress on the usefulness of  early diagnosis in the successful 
management of  CCD and present important clinical, 
radiological and sonographic fi ndings to aid in its early 
diagnosis.

CASE REPORT

The present case report is about a 17-month-old girl child 
who was referred to us for investigation of  below average 

weight and height gain. She was born at gestational age 
of  40 weeks by normal vaginal delivery in a hospital, after 
precipitous labor, to a healthy non-consanguineous couple 
and at birth weighed 3100 g. She started sitting without 
support at 11 months and walking without support at 
15 months of  age.

Clinical examination revealed a height of  73 cm (less 
than 3rd percentile) and weight of  7.8 kg (less than 
3rd percentile). The head circumference was of  50 cm (50th 
percentile). Open anterior fontanelle was observed, with 
anteroposterior and transverse diameter of  6 and 4 cm, 
respectively. A high-arched palate, concave nasal bridge, 
hypertelorism, delayed appearance of  primary dentition, 
mandibular hypoplasia, brachycephalic head and frontal 
bossing were also noted [Figure 1]. The chest was conical 
in shape, upper chest was narrow and the shoulders were 
hypermobile [Figures 2 and 3]. Clinical examination of  
other systems was normal. The family history was non-
contributory. Thyroid function tests and serum vitamin 
D, serum calcium, serum phosphorus, serum alkaline 
phosphatase and serum parathyroid hormone levels were 
within the normal limits.

Radiographic skeletal survey revealed a large anterior 
fontanelle, multiple wormian bones, increased opacity of  
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the skull base, multiple unerupted primary teeth, absent 
right clavicle, underdeveloped left clavicle, a narrow bell 
shaped or conical chest, overall reduced bone density 
and broad pubic symphysis [Figures 4-6]. Retrospectively 
her antenatal ultrasound studies were reviewed which 
revealed hypomineralization of  the cranium and wide-
open fontanelles and skull sutures. CCD secondary to 
spontaneous mutation was diagnosed based on the above 
fi ndings.

This case offered many opportunities to clinicians for 
the diagnosis of  CCD even before her birth (mother’s 
antenatal ultrasound studies), however the diagnosis 
was missed. A second opportunity, when the child was 
admitted for three days post birth for transient tachypnea 

of  newborn was also not successful in identifying CCD, 
although the chest x-rays indicated absent and hypoplastic 
clavicles. Wide open fontanelles were considered as 
normal variation as transcranial ultrasound at 1 day 
of  age and thyroid function test were normal. A third 
opportunity presented at 3 months of  age when she 
was admitted in a pediatric hospital for a week for 
treatment of  high grade fever. High grade fever in 
association with boggy fontanelles was diagnosed as due 
to viral meningitis. Magnetic resonance imaging of  the 
brain performed at that time was normal. Subsequent 
opportunities for CCD diagnosis were also missed when 
she received proper immunizations and sought medical 
care for minor ailments.

Table 1: Radiographic and clinical features of CCD
Radiographic Clinical
Absent (10%) or partially developed clavicles Narrow upper chest and increased mobility of shoulders exhibited 

by the ability to bring shoulders close to each other
Open sagittal fontanelles and skull sutures (especially metopic 
suture), multiple wormian (intrasutural) bones and increased 
opacity of the skull base

Late closure of or persistently open sagittal fontanelles and skull 
sutures leading to soft skull

Multiple supernumerary and multiple impacted permanent teeth Late eruption of primary and permanent dentition, persistence of 
primary teeth and malaligned teeth

Underdeveloped paranasal sinuses including hypoplastic maxillae, 
absent or hypoplastic nasal bones, late fusion of the mandibular 
symphysis, mandibular hypoplasia, thickening of parts of cranial 
bones and thick orbital ridges

Craniofacial dysmorphic features (mainly mid face hypoplasia) 
including concave nasal bridge, high arched palate, hypertelorism, 
brachycephalic head and frontal bossing

A narrow bell shaped or conical chest and hypoplastic scapulae Respiratory distress in early infancy
Overall reduced osseous density and delayed ossifi cation of fl at 
bones

Short stature and thin body build

Underdeveloped pelvis, wide pubic symphysis, hip dysplasia, 
coxa vera and widening of sacroiliac joints

Shortened lower extremity

Hypoplastic distal phalanges and deformed and short middle 
phalanges of hands and long second metacarpal

Brachydactyly involving hands, tapering of fi ngers and short 
and broad thumbs

Hemivertebrae, posterior vertebral wedging, spondylosis 
and spondylolisthesis

Kyphoscoliotic deformity of spine

Other: Flat feet, genu valgum, cleft palate, recurrent ear infections, 
partial hearing loss and normal intelligence

CCD: Cleidocranial dysplasia

Figure 1: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal (a) and lateral (b) views of face showing brachycephaly, frontal 
bossing, hypertelorism, depressed nasal bridge and hypoplastic 
mandible and maxilla

Figure 2: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal view of the chest showing conical or bell shaped thorax and 
narrow upper chest
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DISCUSSION

Varying degrees of  clavicular hypoplasia is noted in CCD 
patients,[1-6] which needs differential diagnosis[3] from 
other conditions [Tables 2 and 3]. CCD can be clearly 
distinguished from these conditions, if, its other features 
are taken into consideration. Prominently the finding of  
osteosclerosis differentiates pycnodysostosis from CCD.[3]

Heterozygous mutations in RUNX2 gene located on 
6p21 chromosome are known to lead to CCD.[1,2,7-9] 
This gene encodes a protein or a transcription factor 
required for dentinogenesis,  differentiation of  
osteoblasts and maturation of  chondrocytes, thus 
affecting intramembranous as well as endochondral 
ossification.[1,7-9] CCD can be diagnosed prenatally[1] 
if  specific genetic mutation leading to CCD in an 

Figure 5: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal chest radiograph showing absent right and hypoplastic left 
clavicles, bell shaped thorax and narrow upper chest

Figure 6: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal pelvic radiograph showing wide pubic symphysis

Figure 3: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal view of the chest showing hypermobile shoulders which can 
be brought close to each other anteriorly

affected family member is identifi ed. Prenatal diagnosis 
is also possible by ultrasound [Table 4].[1] In addition, 
hypomineral ization of  the cranium on routine 
prenatal ultrasound should prompt one to look for 
hypomineralization of  the hypoplastic clavicles or absent 
clavicles, to diagnose the spontaneous cases of  CCD.

Table 2: Differential diagnosis of absent or 
hypoplastic clavicles
Differential diagnosis of absent or hypoplastic clavicles
Crane-Heise syndrome
Mandibuloacral dysplasia
Yunis-Varon syndrome
Pycnodysostosis
CDAGS syndrome
Parietal foramina with CCD
Mutations involving 8q22 chromosome
Mutations of MSXP and CBF beta (CBFB) genes
CCD: Cleidocranial dysplasia, CDAGS: Syndrome of craniosynostosis and clavicular 
hypoplasia, delayed closure of the fontanel, defects of skull, and, in some patients, 
deafness, anal anomalies, genitourinary malformations and skin eruptionv

Figure 4: A 17-month-old girl presented with below average height and 
weight gain, subsequently diagnosed as having cleidocranial dysplasia. 
Frontal (a) and lateral (b) skull radiographs showing wide open sagittal 
fontanelles and sutures, multiple wormian bones, brachycephaly, frontal 
bossing, hypoplastic mandible and maxilla and multiple unerupted 
primary teeth

a b
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Table 3: Differential diagnosis of failed or 
delayed closure of fontanelles
Differential diagnosis of failed or delayed closure of 
fontanelles
Anatomical variation
Rickets
Hypophosphatasia
Hypothyroidism
Osteogenesis imperfecta
Pycnodysostosis
Mandibuloacral dysplasia
Yunis-Varon syndrome
Down’s syndrome
Apert syndrome
Russell-Silver syndrome
Dubowitz syndrome
Crouzon syndrome

Table 4: Antenatal ultrasound features of CCD
Antenatal ultrasound features of CCD
Short or partially or totally absent clavicles
Brachycephalic skull with hypomineralization
Generalized immature ossifi cation
Frontal bossing
CCD: Cleidocranial dysplasia

Initial evaluation of  CCD should include a complete 
skeletal survey, audiologic and dental evaluation and 
consultation with a medical geneticist.[1]

Clinical management of  CCD is also multidisciplinary, for 
instance growth retardation is managed by growth hormone 
treatment,[1] appropriate dental interventions to manage 
dental abnormalities, speech therapy and consultation 
with a psychiatrist or psychologist as required. Subnormal 
bone density (on dual energy X-ray absorptiometry) is 
treated with vitamin D and calcium supplements with 
frequent checks to identify osteoporosis.[1] Infections of  
the paranasal sinuses and the middle ear need aggressive 
treatment with antibiotics.[1] Cranioplasty may be considered 
for permanent closure of  large cranial vault defects. 
Depressed forehead can be surgically corrected and the 
underdeveloped clavicles can be surgically lengthened for 
esthetic reasons.[1] Scoliosis, coxa vara, pseudarthrosis of  
the tibia and other skeletal abnormalities can be managed 
with the help of  orthopedic treatments.

The diagnosis of  CCD is often delayed, although, it is 
possible to diagnose it even during the prenatal stage. 
As the number of  cases due to spontaneous mutation is 
relatively high, the diagnosis is challenging, especially in 

milder forms of  the disease. Appropriate imaging and 
clinical examinations are necessary to identify the cases of  
CCD. Early diagnosis of  CCD is important in achieving 
optimum treatment outcome. CCD should always be kept 
in mind when evaluating pediatric patients presenting with 
failure to thrive. Thus, we wish to draw attention to the 
important features of  CCD to aid in its early diagnosis and 
discuss the current concepts in its clinical management.
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