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ABSTRACT:  

Cleidocranial dysplasia is a rare disease with an autosomal-dominant inheritance that mainly affects the 

bones of the axial skeleton. In this report, we discuss the clinical and radiological signs of a case series 

comprising three sisters and the son of one of the sisters, all with suspected bone dysplasia. 

 

INTRODUCTION 

 Cleidocranial  dysplasia (CCD, OMIM 

#119600)1 is a genetic disease that compromises general 

bone development, presenting open cranial sutures with 

bulging of the frontal and parietal bones, hypoplasia or 

aplasia of the clavicles, and maxillary alterations with 

delays in changes of decidual teeth and supernumerary 

permanent teeth; brachydactyly and hypoplastic distal 

phalanges in the hands; and hypoplasia of the pelvis with 

wide pubic symphysis.2,3 CCD is considered a rare or 

orphan disease (ORPHA: 1452) within the group of 

primary bone dysplasias, with an estimated prevalence of 

1–9 cases per 1,000,000 population (www.orpha.net). 

 The disease is inherited in an autosomal-

dominant manner and presents with complete penetrance 

and variable clinical expression of the phenotype in 

family groups. However, de novo cases have been 

described with frequencies of up to 40% in some 

populations, and some cases with an autosomal-recessive 

inheritance pattern have been reported.4,5 CCD is caused 

by mutations in the RUNX2/CBFA1 gene located at the 

6p21 locus, which encodes a transcription factor that 

activates osteoblastic differentiation.6,7 Various 

nonsense, antisense, and frame shift mutations have been 

identified that cause haplo-insufficiency in the CBFA1 

protein, and translocations and chromosomal deletions 

that lead to the loss of the complete gene.7–9 

 The presence of the three pathognomonic 

clinical signs of CCD, including cranial, maxillary, and 

clavicle morphological alterations, provides relevant 

information for the diagnosis of the disease. However, 

other skeletal dysplasias share characteristics with 

CCD.3   Therefore, to confirm the clinical diagnosis, 

imaging studies such as skull, chest, spine, pelvis, hands, 

and feet radiographs, and panoramic radiography, are 

important and highly required.2,3 The early diagnosis of 

CCD is essential to promptly treat the complications of 

the disease through a multidisciplinary health team. The 

condition in patients is commonly identified during 

childhood or adolescence; however, diagnosis may be 

delayed until adulthood if the symptoms and signs are 

not severe.10 In this report, cases of four relatives with a 

clinical-radiological diagnosis of cleidocranial dysplasia 

in adulthood are described. Patients were referred to the 

UNIMOL research group, University of Cartagena, for 

suspected genetic disease. This report was prepared 

following the recommendations of the CARE guide.11 

 

 

http://www.jchr.org/


 
 

 

1496 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(3), 1495-1512 | ISSN:2251-6727 

CASE PRESENTATIONS 

Case 1 

 A 51-year-old man came to NIMS Hospital 

OPD for neck pain during the initial examination, he was 

referred for dental treatment due to poor dental 

health and dental pain, which had affected her social 

relationships. He was subjected to extractions of the 

remaining teeth and dental prosthesis adaptation. In 

addition, the clinical findings revealed brachycephaly, 

frontal and parietal bulging, no open fontanelles, 

hypertelorism, depressed nasal bridge, oral cavity with 

an absence of teeth, micrognathia and prognathism, short 

neck, clavicles that were not palpable, and shoulders that 

approached the midline. Skull X-ray revealed a 

prominent chin due to an underdeveloped maxilla, a 

relatively prognathic mandible (pseudoprognathism), 

and the absence of dentition in the maxillae (Figure 1). 

Chest radiography revealed hypoplasia of the right 

clavicle and bell-shaped chest. No alterations in the 

spine, pelvis, or hip were evident during the physical 

examination. Based on the clinical and radiological 

findings, the diagnosis of cleidocranial dysplasia was 

confirmed. Regarding her family history, the patient 

manifested that some members of her family presented 

similar clinical conditions, which made it possible to 

assess her two sisters (cases 2 and 3) and a nephew (case 

4). 
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Case 2 

The patient was a 40-year-old woman whose physical 

examination revealed mild brachycephaly, symmetric 

and biparietal frontal bulge, hypertelorism, depressed 

nasal bridge, prognathism, micrognathia, oral cavity with 

damaged and absent molars, and hypoplastic clavicles to 

the touch with shoulders that approached the midline; no 

metopic ridge was observed, and open fontanelles were 

not palpated. Short thumbs and flat feet were observed. 

X-ray studies of the skull and chest showed slight 

separation of the sagittal suture, retention of teeth, 

hypoplasia of the clavicles, and a bell-shaped chest 

(Figure 2). No alterations in the spine, pelvis, or hip were 

evident during the physical examination. 
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Case 3 

During medical consultation, a 45-year-old woman reported that she had moderate pain in her left shoulder for 

approximately 6 months, which was exacerbated by physical activity and improved upon using analgesics. Clinically, 

brachycephaly, symmetric and biparietal frontal bulging, hypoplasia in the middle part of the face, prognathism, 

micrognathia, hypertelorism, and depressed nasal bridge were observed. No open fontanelles were palpated, and no metopic 

crest was observed. The patient presented with an oral cavity with damaged molars and some absent teeth, short neck, 

limited range of motion in the left shoulder, and hypoplastic clavicles at the touch with shoulders that approached the 

midline. Flat feet and hands with short fingers were observed, mainly the thumb of both hands. X-ray studies of the skull 

and chest showed retention of teeth in the upper and lower jaw, bell-shaped chest, absence of the distal ends of both 

clavicles, and hypoplasia of the middle thirds more pronounced in the right clavicle (Figure 3). No alterations in the spine, 

pelvis, or hip were evident during the physical examination. 
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Case 4 

The patient was a 21-year-old man and son of patient 3. 

During the consultation, the patient presented with 

musculoskeletal pain in the upper limbs, which focused 

on the bilateral acromioclavicular joints. In the clinical 

findings, brachycephaly, frontal and parietal bulging, 

hypertelorism, micrognathia, prognathism, and crowding 

of teeth in the upper jaw were evidenced. On inspection 

of the thorax, clavicle hypoplasias at the touch with 

shoulders that approached the midline were observed. In 

addition to the X-ray, the patient underwent 

computerized axial tomography of the head and 

hemithorax with volumetric acquisition techniques and 

three-dimensional reconstructions (Figures 4 and 5). The 

findings on the face were consistent with the lack of 

fusion of the zygomatic arches in the anterior third, 

supernumerary, and nonerupted teeth in the upper dental 

arch. In the skull, numerous Wormian bones were found 

near the sagittal and lamboid sutures. Finally, in the 

upper thorax, a hypoplastic right clavicle was observed 

with the absence of a large part of the middle third, while 

the left clavicle presented a lesser degree of hypoplasia 

with the absence of a part of the external third. The X-

ray showed a bell-shaped chest. No alterations in the 

spine, pelvis, or hip were evident during the physical 

examination. 

DISCUSSION 

 The clinical and radiological approach applied 

to the cases was conclusive for the diagnosis of CCD due 

to the identification of several pathognomonic clinical 

signs of the disease. In general, the diagnosis of CCD is 

made in childhood or adolescence; however, four adult 

cases are described in this report. Case 1 requested 

guidance for genetics, and as a benefit, it was possible to 

provide dental treatment that improved their appearance 

and social relationships. This advance allowed the 

patient to refer her two sisters and a nephew for medical 

evaluation.  

 CCD presents clinical signs of dysmorphology 

of bones located in the skull, maxillae, and thorax; these 

signs are pathognomonic for the disease.2,3,12 The most 

frequent radiological findings in the skull are multiple 

Wormian bones, segmental thickening of the calvaria, 

lack of ossification of the sutures, persistent fontanelles, 

dysplastic changes in the occiput, hypoplasia of the 

maxilla, absence or delayed mineralization of the nasal 

bones, and hypoplastic sinuses.3,12–15 Supernumerary and 

impacted teeth are common in the maxilla.16 In the 

chest, hypoplasia/aplasia or discontinuous clavicles, 

bell-shaped chest, absence of ribs, and hypoplasia of the 

scapulae are common.12,13,17 Other conditions include 

cervical and lumbar scoliosis and pelvic bone 

anomalies.3,18 Finally, in radiographs of the hands, 

middle phalanges, metacarpals, and tarsi short, 

hypoplastic distal phalanges, accessory epiphysis, and 

cone shape can be found.2,19,20 Previously described 

skeletal alterations are caused by mutations in the 

RUNX2/CBFA1 gene.7 The inheritance mechanism is 

dominant with full penetrance; expressivity is variable 

and is evidenced in the different clinical spectra observed 

in the case series, ranging from classic phenotypes to 

severe cases with a total absence of parietal bones.21,22 

The spectrum of mutations is variable, with findings of 

deletions, inversions, and insertions that generate 

nonsense, antisense, and frame shift mutations 

previously reported.4,12,23 

 The cases described in this study have been 

added to the few reports made in Colombia regarding this 

disease.24–28 For reference, Medina et al.24 and Ortega 

and Suárez25 described two pediatric cases of 3 and 

6 years old, respectively. In both cases, short stature was 

the reason for medical consultation, and during physical 

examinations, late closure of fontanelles and some 

skeletal alterations were the main suspicion of CCD, 

which was confirmed by subsequent radiological studies 

and molecular studies in one of the cases. Conversely, 

Harris et al.26,27 reported two cases of adolescents aged 

12 and 16 years who attended a dental consultation due 

to delayed secondary dentition eruption. In addition to 

the dental signs, physical examinations and radiological 

findings led to the diagnosis of CCD. As in the previous 

cases, the diagnosis is regularly made in childhood or 

adolescence.17,29 However, we report a case series of 

CCD diagnosed in adult individuals between 21 and 45 

years old belonging to a family, except case 4, which was 

reported in childhood by Harris et al.27 and whose clinical 

study has been expanded in adulthood in this report. 

 Clinical findings of our cases were similar to 

those reported by Gomleksiz et al.10 in a 24-year-old man 

with alterations in the skull, dentition, and clavicles. 

However, this case presented delayed closure of the 

anterior fontanel, hearing loss, rhinolalia, dyspnea, and 
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fatigue. In another report of a 22-year-old woman, 

cranial alterations with Wormian bones and wide sutures, 

loss of teeth, persistent decidual teeth, supernumerary 

teeth as revealed by pantomography, and hypoplastic 

right clavicle were detected. In addition, the findings of 

a polycystic ovary, bicornuate uterus, and Mullerian 

alterations were described.30 In a report of a mother and 

her two sons, a 28-year-old woman had a wide anterior 

fontanelle, hypertelorism, drooping shoulders, distal 

finger phalanges, and hypoplastic clavicles; both the 

skull and chest X-rays confirmed the findings of open 

anterior fontanel and hypoplastic clavicles.31 An 

important aspect of the diagnosis of CCD in adult 

patients is the possible secondary complications, such as 

coxa vara, infections in the auditory system, and 

difficulties in vaginal delivery, for which cesarean 

sections are required.32,33 Kobayashi et al.34 reported a 

case of atlantoaxial subluxation-induced myelopathy 

spastic in a 27-year-old patient with a history of CCD; 

the treatment involved surgery with cervical 

laminectomy. Furthermore, Vakili and Jalali35reported a 

case of hypogonadotropic hypogonadism associated with 

CCD in an adolescent patient. Regarding pediatric case 

reports, the same clinical signs described in adult patients 

are generally found.24,25,28,31,36,37 Other disorders share 

characteristics with CCD such as Crane–Heise 

syndrome, mandibuloacral dysplasia, pycnodysostosis, 

Yunis–Varon syndrome, CDAGS syndrome, and 

hypophosphatasia among others. However, these 

disorders have other clinical and bone characteristics 

specifically different from CCD.3 In all cases, bone 

images play a distinctive role in the differential diagnosis 

of skeletal dysplasias.38 Therefore, a complete skeletal 

study of the whole body that includes orthogonal views 

of the skull, spine, pelvis, and all limbs with separate 

views for the hands is recommended.3,38 CCD 

complications do not present a curative therapy; 

however, some of the disease conditions can be corrected 

through multidisciplinary treatment aimed at improving 

the health, esthetics, and quality of life of patients.39 

Dental complications are usually the main intervened 

sign, and treatment generally involves exodontic and 

orthodontic procedures; however, the management of 

complications is challenging and in the long term that 

requires careful planning.3,13 On the other hand, some 

other surgical procedures to correct cranial bone 

insufficiency have been performed.40,41 It is important to 

act appropriately on disorders that chronically occur and 

that could lead to a deterioration in the self-esteem and 

quality of life of patients; in all cases, timely recognition 

of the disease is vital for better management of 

complications through a multidisciplinary health team. 

 In conclusion, CCD should be suspected in 

patients with abnormal skull bones, clavicles, and teeth 

development. Early diagnosis is important to act 

appropriately on those disorders. Therefore, diagnostic 

support from the radiologist is important to characterize 

the malformations that require treatment to avoid 

complications and disability. An accurate clinical and 

radiological examination of CCD is important, especially 

when genetic testing is not performed or is not available. 

However, mutation analysis of the RUNX2 gene is 

recommended in cases requiring molecular confirmation. 

In future studies, we expect to identify the disease-

causing mutation in the RUNX2/CBFA1 gene using 

molecular tests to support the clinical diagnosis of the 

individuals presented here. Colombian legislation 

protects people with orphan diseases and their families 

(Law 1392 of 2010 and Law 1438 of 2011), of which 

genetic diseases are the majority. Thus, in 2018, 

resolution 005265 of the Ministry of Health and Social 

Protection was created, which facilitated the updating of 

the list of orphan diseases and defined the number with 

which each of them is identified. This list is necessary for 

the provision of health services to people affected by 

these diseases. However, CCD, of which four cases have 

been reported here, has not yet been included in the list, 

a task to be performed in the next update. 
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