LECTURE NOTES HANDOUT: SPINAL TRACTS
OVERVIEW:

· Ascending tracts- afferent pathways carrying information from trunk & limbs to brain

· Descending tracts: Concerned with motor function. Conveying information from higher motor centers to motor neurons in SC.

OVERVIEW OF ASCENDING TRACTS

· Spinothalamic tract


- Anterior Spinothalamic tract (coarse touch sensation & pressure)


- Lateral Spinothalamic tract (pain & temperature sensation)

· Tracts of posterior funiculus


- fasciculus gracilis (fine touch sensation, conscious proprioception of lower 
              limb)


- fasciculus cuneatus (fine touch sensation, conscious proprioception of upper 
              limb)

· Spinocerebellar tracts:


Anterior spinocerebellar tract (unconscious proprioception to cerebellum)


Posterior spinocerebellar tract(unconscious proprioception to cerebellum)
LATERAL SPINOTHALAMIC TRACT

· Sensory tract for pain & temperature

· Receptors in skin are connected to sensory cortex by 3 neurons

Primary neurons pass towards Spinal Cord (dorsal root ganglion)

Enter cord through dorsal root to end in dorsal horn

Dorsolateral tract of Lissauer


Synapse with secondary neurons

Secondary neurons cross to contralateral side


Ascend in spinal cord as lateral spinothalamic tract

Various parts of brainstem as spinal lemniscus to reach VPL nucleus of thalamus

Secondary fibers synapse in thalamus with tertitary fibers


Internal capsule


Corona radiate

Postcentral Gyrus
VENTRAL SPINOTHALAMIC TRACT (COARSE TOUCH & PRESSURE)
Primary neurons pass towards Spinal Cord (dorsal root ganglion)

Enter cord through dorsal root to end in dorsal horn

Axons pass into ipsilateral dorsal white column & bifurcate into 2 branches

One branch enters dorsal grey horn directly to synapse with secondary fibers
The other branch ascends in the ipsilateral dorsal white column 

Enters dorsal horn at that level will synapse with seconday fibers
Both secondary fibers decussate to contralateral side to enter ventral white column 
Ascend together as the ventral spinothalamic tract

Secondary fibers synapse in thalamus with tertitary fibers


Internal capsule


Corona radiate

Postcentral Gyrus

SPINOCEREBELLAR SYSTEM
· As the name suggest, these tracts are intimately related to input from spinal cord to cerebellum

· Essential in allowing the cerebellum to regulate & control- automatically & in a subconscious level-motor activity, equilibrium & muscle tone.

LATERAL & ANTERIOR CORTICOSPINAL TRACTS
· Main tracts for nearly all voluntary muscle activity

Originates in precentral gyrus


Axons descend through anterior 2/3 of posterior limb of Internal capsule
The middle 3/5ths of crus cerebri of midbrain

Through tegmentum of pons to reach pyramids

80-90% of fibers decussate to contralateral side

Descend in lateral white columns of spinal cord as lateral corticospinal tract

20% of fibers that failed to cross-over in medulla descends in the ipsilateral ventral white columns of spinal mcord as the ventral corticospinal tract

CORTICOBULBAR OR CORTCONUCLEAR TRACT
· Tract serves the voluntary muscles of Head & neck

· 2 neuron pathway

Precentral gyrus


Genu of internal capsule


Brainstem

Cell bodies of the LMN’s are located in various portions of brainstem, thus forming nuclei of the cranial nerves that serves as LMN’S

EXTRAPYRAMIDAL SYSTEM
· Central origin & course of extrapyramidal tracts are:

· Basal ganglia 

· Substantia nigra

· Red nucleus
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Associated with extensor musculature to control tone & posture





Terminates on ipsilateral anterior horn cells





Arises from lateral vestibular nucleus





Descends on anterior part of lateral funiculus of spinal cord 





Vestibulospinal Tract
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