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GENERAL CHARACTERISTICS OF THE CONDUCTION
PATHWAYS OF THE CENTRAL NERVOUS SYSTEM

Conduction tracts (pathways) of the central nervous system (CNS) are
bundles of nerve fibers (usually axons), which transmit similar information, have
common source of origins, direction and destination, and generally specific posi-
tion in the white matter of CNS. Axons of the specific tracts are characterized by
relatively uniform diameter, myelination and conduction velocity.

Depending on the size and shape the bundles of axons are called tracts, fasci-
cles (Latin: fasciculi), fibers, loops (Latin: lemnisci), radiations.

Depending on the direction of tracts they can be divided into 3 categories:
association, commissural and projection tracts/fibers.

Association tracts are formed by longitudinally oriented fibers that connect
areas of the same side within a part of the brain or spinal cord.

In the cerebral hemispheres they connect different cortical areas of the same
side: the short association fibers (arcuate fibers) connect the adjacent gyri; the long
association fibers connect more distant areas of cortex and lie deeper in the white
matter (e. g., superior and inferior longitudinal fasciculi, uncinate fasciculus, cin-
gulum) (fig. 1).
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Fig. 1. Association and commissural tracts of the hemispheres:
1 — uncinate fasciculus; 2 — corpus callosum; 3 — anterior commissure; 4 — hippocampal
commissure

Among the subcortical association tracts some are structurally separated bun-
dles of fibers, such as the fornix, stria terminalis, stria medullaris (all are related to
the limbic system). Others form numerous fascicles and tracts within the white mat-
ter of the brain, which interconnect the cerebellum, thalamus and nuclei of the brain
stem (e. g., dentatorubral, dentatothalamic, rubro-olivary, olivocerebellar tracts).
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In the spinal cord association (propriospinal) tracts — anterior, lateral and
posterior fasciculi proprii, are located in the white matter of the corresponding
funiculi next to the central gray matter (fig. 2). They serve for intersegmental con-
nections and comprise ascending, descending, crossed and uncrossed fibers.

Commissural tracts are composed of transversally oriented fibers that connect
the symmetrical parts of the brain or the opposite halves of the spinal cord (fig. 1).

The corpus callosum is the largest commissural tract linking the cerebral cor-
tex of the left and right cerebral hemispheres. The anterior commissure 1s a small
bundle of fibers that connects the right and left olfactory lobes and the limbic struc-
tures of the temporal lobes. The hippocampal commissure, aka, commissure of the
fornix, connects the right and left hippocampal formations.

The posterior commissure 1s a small nerve fascicle in the posterior wall of
the 3rd ventricle that connects the symmetrical small nuclei of the posterior thal-
amus and rostral part of the midbrain involved in the bilateral light reflex and eye
responses to light.

The habenular commissure is a small fascicle anterior to the pineal gland
(a part of the epithalamus) connecting the symmetrical habenular nuclei.

The anterior spinal white commissure connects the left and right sides of
the spinal cord in the depth of the anterior median fissure; it contains fibers of the
spinothalamic and anterior corticospinal tracts.

Projection tracts have vertical direction and connect different levels of the CNS.

The short tracts (fibers) connect the nerve centers within the brain, in par-
ticular, hemispheres with the thalamus and brain stem (e. g., corticopontine, corti-
corubral, thalamoparietal fibers). The long tracts connect the brain with the spinal
cord in both directions. Ascending, afferent tracts transmit sensory information
from the spinal cord to the brain. Descending, efferent tracts carry motor signals
from the brain to the spinal cord (fig. 2).

The long projection tracts (pathways) are also defined in a wider sense
as chains of neurons transmitting similar information all the way from receptors
towards the nerve centers in the brain or from the brain to motor endings/effectors.
In this sense a pathway comprises, additionally to the CNS structures, components
of the peripheral nervous systems (PNS) linking the brain and the spinal cord with
the rest of the body.

The sensory information received from the external and internal environ-
ments by receptors is conducted towards the CNS via the sensory nerves fibers,
sensory ganglia and sensory roots. By passing through the spinal cord and brain,
the sensory information reaches the nerve centers where it is processed (analyzed,
interpreted or perceived) and an appropriate respond is created. The motor com-
mand initiated in the brain is conducted through the CNS and then the motor root
and motor nerves/fibers of the peripheral nerve to reach the motor endings in the
skeletal muscle or viscera.






