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Evolutionary History of Human Craniofacial Development: Integrating
Functional Matrix Theory with Hard Tissue Biology

The functional matrix hypothesis was introduced by Melvin L. Moss in the 1960°s, and has been
an enduring concept for explaining the compensatory growth and development of the
craniofacial complex in general, and the facial skeleton in particular. It remains true in concept,
but it is incomplete and it stopped short of integrating hard tissue biology and complexity science
into its rubric.

Functional matrices are of two types: periosteal matrices comprise muscle/tendon attachments to
skeletal units, and capsular matrices enclose a tissue mass or volume within a functional

space. However, expansion of orofacial capsular matrices were said to be intrinsically-derived
spaces, not functionally-mediated, that satisfy the metabolic demands of the body.

Support is offered for the idea that these capsular matrices have contents that furnish the
pressures required to form these spaces. The oropharyngeal capsule is mechanically challenged
by chewing a hard and tough diet, and in so being challenged grows sufficiently to render a
normal occlusion. The functional matrix of the oral cavity is hard and tough food.

The nasopharyngeal capsule is mechanically challenged by air pressures elicited by vigorous
nasal breathing. While chewing forces likely also play a role in development of the
nasopharyngeal passage, nasal breathing is suggested to be primary. The functional matrix of the
nasal cavity is air. With a more complete understanding of functional matrices, an evolutionary
history of the human craniofacial complex concept makes sense. This research is supported
exclusively by the arts: https://www.essentialortho.com/store1/Artwork-c115649774.
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