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Abstract

Pierre Maria and Sainton syndrome or cleido-cranial dysplasia (CCD) is a rare syndrome
presenting an autosomal pattern of inheritance, characterized by characterized by a triad:
clavicular aplasia, delayed ossification of the fontanelles and sutures of the vault of the skull. To

these may be added multiple dental inclusions.

Introduction

The Pierre Marie-Sainton syndrome is a rare dominant
autosomal inherited skeletal disorder resulting from
haploinsufficiency of the Runt-related transcription factor 2
(RUNX2) gene,aregulator forbone and cartilage development
and maintenance [1,2]. It mainly affects bones that undergo
intramembraneous ossification such as the calvarian and the
clavicular bones with a wide range of expressivity [3-5]. It
is also known as cleidocranial dysplasia (CCD), mutational
dysostosis and cleidocranial dysostosis. It was first described
by Pierre Marie and Paul Sainton in 1898 [6]. It is rare and
only a few cases have been reported in the literature.

We aimed to contribute to the study of this exceptional
affection by reporting three familial cases.

Case Series

Case 1

Patient 1 was a male infant, born at 37 gestational
weeks from non-consanguineous parents. He had no health
problems until the age of 6 months when he was referred to
our department for dyspnea. On physical examination, he
had a normal weight for his age, his height was 62 cm. He
had an obvious dysmorphism associating: an asymmetrical
face, a bossing of the forehead, a depressed nasal bridge
and a hypertelorism. The anterior and posterior fontanels
were large with a disjunction of sutures. Both clavicles
were hypoplastic. He had severe respiratory distress with
inspiratory dypnea and dysphonia, Due to the serious clinical
situation, the infant was referred to the intensive care unit
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with the diagnosis of asphyxiant laranygitis. After 5 days
of mechanical ventilation, the evolution was favorable. The
blood karyotype, performed for the etiological investigation
of the dysmorphism, was normal. The transfontanellar
ultrasound was normal. The skull X-ray showed open cranial
sutures, delayed closure of fontanelles, multiple Wormian
bones and poorly formed paranasal sinuses and zygomatic
complex (Figure 1). Clavicular hypoplasia was confirmed by
chestX-ray. Laryngoscopy showed laryngomalacia explaining
the severity of respiratory distress. The diagnosis of Pierre
Marie-Sainton syndrome was by the analysis of CBFA1 gene
which identified a deletion mutation (220 del173).

Case 2

This it is the innate sister of the patient 1. She was
three years old and she was doing well. She was examined

Figure 1: Skull radiography showing open skull sutures, large fontanels, multiple
wormian bones, undeveloped paranasal sinuses.
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as part of the family investigation. As her brother, she had
large anterior and posterior fontanels and depressed nasal
bridge. Chest X-ray showed bell shaped rib-cage, slender
ribs and vertebral abnormalities (Figure 2). The diagnosis of
cleidocranial dysplasia was confirmed by the identification
of the same mutation as her brother.

Case 3

The third case is the father of patients 1 and 2. He had
no functional complaints. His physical examination showed
a short stature with a height of 153 c¢cm. He had facial
dysmorphia with fronto-parietal bossing and depressed
nasal bridge, prominent orbital ridges. He had also bilateral
clavicular hypoplasia (Figure 3). Skull X-ray showed retention
of many teeth and facial hypoplasia.

Discussion

Pierre Maria and Sainton syndrome is dominantly
inherited skeletal dysplasia caused by mutations in the
osteoblast-specific transcription factor CBFA1 [1]. It was
first described by Marie and Sainton in 1898 [2]. The
clinical spectrum is variable and ranges from mild CCD with
isolated dental abnormalities which may be unnoticed to
classic and severe cases [3-5]. The classic CCD phenotype
is defined as the presence of hypoplastic clavicles and
delayed closure of the anterior fontanelle in addition to

Figure 2: Lateral chest radiograph showing bell shaped rib-cage, slender ribs and
vertebral abnormalities.

Figure 3: Bilateral clavicular hypoplasia.
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craniofacial features. A genotype-phenotype correlation has
been proven [1]. Moreover, the penetrance is variable and
the clinical presentation is variable even in the same family
as in the observations reported in this paper. The anterior
fontanelle may remain open throughout adulthood [6-8].
Its patency associated with a wide-open metopic suture can
produce a depression in the midline of the upper forehead,
with a typical bulging aspect. Depressed nasal bridge and
hypoplastic sinuses could disturb nasal breathing. Moreover,
aplastic clavicles, deformed thorax and missing ribs may
lead to respiratory insufficiency, especially in early infancy
[9]. Therefore, CDD may cause more severe life-threatening
disorder. Laryngeal involvement is a peculiarity of our
first observation, which is reported for the first time. Bone
X-ray is the easiest way to confirm the diagnosis [10]. The
radiological signs are multiple. Dental abnormalities include
unerupted teeth, narrow ascending ramus, cyst formation
with supernumerary teeth and increased density of the
alveolar crestal [11]. Skull X-rays can reveal brachycephaly,
disjoint sutures, large fontanels and numerous wormian
bones [10,12,13]. Other radiological abnormalities are
possible such as vertebral defects, supernumerary ribs,
scoliosis and pelvic bone abnormalities as well as hand and
feet bones dysplasia [13].

Differential diagnosis of CDD includes hypohidrotic ec-
todermal dysplasia which includes hypohidrosis, abnormal
dentition, onychodysplasia, and hypotrichosis, Apert syn-
drome characterized characterised primarily by craniosyn-
ostosis, mid-face hypoplasia, and syndactyly of the hands and
feet, pyctodysostosis including a short stature, osteosclero-
sis and bone fragility [5,10,14 ].

Management is based on ventilatory support in case of
respiratory complications, the correction of dental anomalies
and reconstructive surgery [5,15].

Conclusion

Pierre Maria and Sainton syndrome is a rare entity. The
clinical spectrum is wide. Although early diagnosis repre-
sents the main issue in the management of this syndrome, the
clinical findings are often missed. Therefore, every practitio-
ner should be aware of the major clinical characteristics to
avoid diagnosis delay and to allow precocious. In confirmed
cases, genetic counselling should be advised.

Consent

A written consent has been obtained from the patient for
publication of this case report and accompanying images and
is available for review on request.
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