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Hydrodynamic Equilibrium of Teeth Sustentation
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Introduction
The periodontium is constituted of different
tissue: the gingiva, alveolar bone, cementum, and
periodontal ligament. Each tissue of the periodontium
can exert different specialized functions and the main
ones are those of protection, sustentation, defense,
nutrition, cell renewal, neural [1]. The cementum and
alveolar bone are hard tissues which gingival and
periodontal ligament fibers anchor a tooth into its
alveolar socket [2]. The periodontal ligament is a
strong connective tissue structure, presenting neural
components and a vascular system, which support
and distribute occlusal forces during masticatory
function [1,2]. To support and distribute occlusal
forces the periodontal ligament presents a
hydrodynamic balance which works inducing not only
occlusal forces distribution but also an efficient turn
over to modify the structure of the periodontal bone
that in addition to absorbing occlusal forces may restructure the architecture of the periodontal bone
according with the forces applied during masticatory
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process [3,4,5]. During masticatory process the
forces applied by masticatory muscle induce the
mandible movement causing the lower teeth to crush
the food bolus against the maxillary antagonist teeth.
The force applied against the teeth is directed to the
periodontal ligament and needs to be dissipated
efficiently. The dissipation of the occlusal forces is
mainly accomplished through the hydrodynamic
equilibrium determined by the extra cellular fluids of
the periodontal ligament. When occlusal forces are
applied against the teeth, they undergo a
movement of intrusion limited by the fibers
constituted by the strong connective tissue structure
of the periodontal ligament [2]. The intrusive
movements of the teeth compress the extracellular
fluids of the periodontal ligament directly against the
alveolar bone which penetrate through the Volkmann
canals and Haversian system into the medullary
bone. After the occlusal force ceased, the periodontal
ligament resumes its origin size, producing a tensile
force in the extra cellular fluids which penetrated into
the medullary bone, determining its return to the
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periodontal ligament [3]. The compressive and the
traction forces determined by the extra cellular fluid
of the periodontal ligament during the action of the
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occlusal force on the teeth, causes the extracellular
fluid movement of the periodontal ligament that
travels between the periodontal ligament and the
bone marrow determining the bone remodeling to
support the action of the masticatory load. In this
way the alveolar bone is always modifying its
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architectural structure depending on the incidence of
force applied during the chewing cycle for each tooth
involved in the process [5,6]. In spite of the
regenerative
potential
of
the
periodontal
ligament these bone remodeling is determined mainly
in the bone marrow due to the intense source of
vascularization and undifferentiated mesenchymal
cells capable of restructuring the alveolar bone
depending on the stimulus provided by the occlusal
forces [5]. Thus the alveolar bone undergoes intense
transformation during the life of an individual,
adapting the most different occlusal forces applied on
the teeth.
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