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The Cranial Base Synchondrosis: A Function and Skeletal Diseases
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The cranial baseisa part of the craniofacial skeleton. It islocated between the brain and the craniofacial bones and
forms a floor of the neurocranium. The cranial base is formed by endochondral ossification and is established by the
coordinated development and growth of several skeletal elements. In human the cranial base is composed of the
basioccipital, sphenoid, ethmoid and frontal bones. The cranial base is characterized by the presence of the synchon-
droses, cartilaginous segments persisting between the ossification centers, which are essential growth centers of the
anterior-posterior cranial base elongation. The synchondroses play a significant role for the overall organization and
the craniofacial development. Histologically, the synchondroses consist of a central resting zone of chondrocytes,
mirror-image growth plates arranged in opposing direction, which includes proliferative, pre-hypertrophic and hy-
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pertrophic zone of chondrocytes. Recently, several genetic studies have shown to understand this intriguing nature,
however, much remains to be understood about synchondrosis developmental biology. Particularly with regard to how
they form and acquire their characteristic organization and locations along the cranial base, what factors maintain
their function, and what changes in these fundamental mechanisms may contribute or lead to craniofacial developmen-
tal diseases, including malformations such as cleft lip/palate, Crouzon and Apert syndromes, and cleidocranial dyspla-
sias. In this review, we summarize recent studies of congenital craniofacial disorders caused by cranial base malfor-
mation, and introduce recent studies focused on the roles of Indian hedgehog/ Ihh/7and Wnt/3-catenin signaling in

mouse synchondrosis development and function.

Key words: cranial base, synchondrosis, growth plate, Indian hedgehog, Wnt/3-catenin
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