The Tooth,
a Neurosensorial Element

Introduction
• This presentation has the aim to evaluate and
directly connect teeth to CNS.
• It defines a path showing a NEURAL certain
correspondence of teeth in particular, and of the
occlusion as a whole.
• It is therefore useful to introduce a few references
on DENTAL HISTOGENESIS and on NEURAL
PHYSIOLOGY of the stomatognatic apparatus.

Neural Crest
- The tooth develops from specific
interactions between cells of the neural
crest (ECTOMESENCHYME) and the
lining epithelium cells of the edges of the
maxillary and mandibular processes.
- This type of cells migration occurs with
the emission of filopodia and with the
adhesion to the extracellular matrix, very
rich in hyaluronic acid. The progressive
decrease of hyaluronic acid stops the
migration and the aggregation of those
cells that were formerly migrating.
- It is peculiar that the multiple power of
some cells of the neural crest is such that,
even if when they are inside normal
embryos they do not produce NEURONS,
under particular experimental
circumstances, they can be induced to
produce them. The final differentiation is
therefore largely determined by the
environment in which they migrate.

Microglia Cells and Odontoblasts

• During the dental genesis, the
epithelium-mesenchymal interactions
follow a quite precise temporal-spatial
process, interacting together.

Trigeminal Nerve
-The cranial TRIGEMINAL NERVE is a mixed nerve,
a bearer of mobile and sensory fibers. It furthermore
covers a secretory neural-vegetative, vasomotor and
trophic role, thanks to the fibers lent by gangliar
formations attached to each of its ramification, to
which also converge sympathetic fibers, that come out
of the sympathetic cervical chain, and parasympathetic fibers coming from the cranial nerves.
- It is peculiar that the mesencephalic motor nucleus of
the trigeminal nerve is cranially in direct continuity
with the LOCUS CERULEUS, a very important
noradrenergic nucleus. Therefore, it is quite easy to
gather that the relationship between occlusion and
character implications (introversion-extroversion,
individual biotype).
- For our purposes, the TOOTH is a SENSORIAL
organ par excellence, especially for its thin tactile
properties, through the proprioceptive desmodontal
trigeminal innervation. We can therefore witness
variations in the range of 5 micron.

Face Ossification

- The trigeminal nerve is the first nerve of the branchial
arch that generates the face
- The ossification follows a topographical and
chronological scheme. Ossification centers get arranged
around the nerves, while the osseous part growth is
bound to dynamic factors, mainly muscular.
- Therefore the trigeminal nerve constitutes the face neuro
matrix axis
- On this issue, we could develop considerations on facial
and occlusal asymmetries, and on the face shape related
to the teeth shape.

Trigeminal Nerve and Reciprocal
Tension Membrane relationship

- The orthogonal structure of the dura maters of brain cerebral
falx of the tentorioum cerebelli is certainly a starting matrix
determining the structure.
- The dura maters innervation by the three trigeminal nerve
branches shall be considered as fundamental in the physiology
of the cranial function balance

Reticular Formation
- The reticular substance is a structure
of the brain stem organized in vertical
columns: median, medial and lateral
that goes from the top of the bone
marrow up to the thalamus.
- A series of information coming from
all parts of the CNS converge to the
reticular formation, which re-project
them, in return, modulating their
activity.
- It covers therefore a very important
function: the integration of all
structures with branchial origin and
those of somitic origin (upper and
lower parts of the body. Head and
trunk).

Brain Stem section
- PhD Antonio Damasio’s (a
distinguished neurosurgeon) clinical
experiences point out:
- an upper injury of the brain stem
causes loss of consciousness
- a lower injury causes mobility loss,
without any cognitive involvement
- the division line between these two
regions is represented by the entry
point of the trigeminal nerve
- therefore, it looks like that the
trigeminal nuclei complex has a task
of GLOBAL coordination and
synthesis, that brings the brain the
information needed to build the
neurocartography that represents the
organism as a whole.

Cerebral Cortex layers
- In Layer IV of the cerebral cortex,
where fibers coming form the
THALAMUS VENTRALPOSTERIOR-MEDIAL
NUCLEOUS end, a mid station of
the afferents of the TRIGEMINAL
lemnisc, the sensory,
proprioceptive and
mechanoceptive neurons of each
single tooth are arranged in
separate functional units that are
interconnected and that develop
sensory information coming from
each dental element. This is a usual
organization or the cortex and it is
similar, in principle, to that of the
visual system.
- The single cortex units
interconnection allows us, for
example, to maintain the
proprioception of implants
interposed with natural dental
elements.

Sensory and Motor Cerebral Cortex
- The sensory and motor synaptic
plasticity is at the base of the
common CNS activity and is
activated by stimuli that modify
the neural structure and function.
- In occlusal rehabilitations we
must therefore consider also a
parallel cortical rehabilitation.
- Neural modifications caused by
peripheral activity occur
according to synaptic
potentiation and depression
processes of the
PROPRIOCEPTION, starting in
the interneural system of the
MESENCEPHALIC NUCLEUS
OF TRIGEMINAL NERVE, to
end with the dynamic
organization of the motor cortex.

Connection summary
To quickly summarize the outlined
path, we can consider:
 Dento alveolar units
 Trigeminal nerve fibers
 Mesencephalic nucleus of
trigeminal nerve
 Dorsal trigeminal lemnisc
 Thalamus ventral-posterior-medial
nucleous
 Cortex

- We can therefore consider that
balance in general, and the occlusal
one specifically, is a
CONTINUOUS DYNAMIC
process. It is the result of a
CRANIOSACRAL
BIODYNAMIC.
- If we consider the mouth as box
surrounded by bones and muscles,
in which inner there are teeth, and
most of all, the tongue (that we
didn’t mention in this study), we
would start to adopt a more
functional and less mechanical view
and to have a stronger respect as a
whole.
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