Ascending Spinal Tracts

Doral Column-Medial Leminiscus Pathway

· Function:  mediates tactile discrimination, vibration, form recognition, joint/muscle sensation, mediates conscious propioception

· Input:  Pacini and Meissner Corpuscles, joint receptors, muscle spindles, and golgi tendon organs

· crossed

· 1st Neuron:

· Start:  

· Dorsal root ganglion

· Through:  

· Faciculus gracilis from lower extremities

· Faciculus cuneatus from upper extremities

· End: 

· Nucleus gracilis of medulla for lower extremities

· Nucleus cuneatus of medulla for upper extremities

· 2nd Neuron:

· Start:  

· Nucleus gracilis of medulla for lower extremities

· Nucleus cuneatus of medulla for upper extremities

· Through:

· Nucleus gracilis of pons/midbrain for lower extremities

· Nucleus cuneatus of pons/midbrain for upper extremities

· End:

· VPL of thalamus

· 3rd Neuron

· Start:

· VPL of thalamus

· Through:

· Posterior Limb of internal capsule

· End:

· Cerebral Corex(somatosensory cortex (3,1,2)

Lateral Spinothalmic Tract

· Function:  Pain and temperature

· Input:  Aδ and C fibers

· Crossed

· 1st Neuron:

· Start:

· Dorsal root ganglion

· Through:

· Lissauer’s Tract

· End:

· Dorsal Horn

· 2nd Neuron:

· Start:

· Doral Horn

· Through:

· Ventral white commissure(ventral-lateral funiculus

· End:

· VPL of thalamus

· Intralaminal neurons

· 3rd Neuron:

· Start:

· VPL of thalamus

· Intralaminal neurons

· Through:

· Posterior limb of internal capsule

· End:

· 3,1,2 area

· caudoloputamen and/or frontal/parietal cortex

Dorsal Spinocerebellar Tract

· Function:  unconscious propioception, coordination of posture, movement of individual muscles of lower extremities

· Input:  muscle spindles, GTO, pressure receptors

· Uncrossed

· 1st Neuron:

· Start:  

· Dorsal root ganglion of C8-S3

· Through:

· Medial root entry zone

· End:  

· Nucleus dorsalis of Clarke

· 2nd Neuron:

· Start:

· Nucleus dorsalis of Clarke of C8-L3

· Through:

· Lateral funiculus (dorsal spinocerebellar tract) of spinal cord/medulla(dorsal spinocerbellar fibers of inferior cerebellar peduncle

· End:  

· Ipsilateral cortex of rostral and caudal cerebella vermis

Ventral Spinocerebellar Tract

· Function:  propioception, coordination of movement and posture of entire lower extremity
· Input:  muscle spindle, GTO, pressure receptors

· Crossed

· 1st Neuron:

· Start

· Dorsal root ganglion

· Through:

· End:

· Spinal border cells of ventral horn (L1 – S2)

· 2nd Neuron:

· Start:

· Spinal border cells of ventral horn of L1 to S2

· Through:

· Ventral white commisure(lateral to the lateral spinothalmic tract (in lateral funiculus)(superior cerebellar peduncle

· End:

· Contralateral cortex of the rostral cerbellar vermis

Cuneocerebellar Tract
· 1st neuron:

· Start:

· Dorsal root of C2 to T7

· Through: 

· faciculus cuneatus(caudal medulla

· End:

· Accessory cuneate nucleus of medualla

· 2nd Neuron:

· Start:

· Accessory cuneate nucleus of medulla

· Through:

· Inferior cerebellar peduncle

· End:

· Ipsilateral, arm cerebellar cortex

Trigeminothalmic Tracts
Ventral Trigeminal Thalmic Tract

· Ascending

· Crossed

· Function:  Pain, temperature, light touch of face and oral cavity

· Input:  free nerve endings and Merkel tactile disks

· 1st Neuron

· Start:

· Trigeminal ganglion

· Through:

· Descend in spinal trigeminal tracts

· End:

· Spinal trigeminal nucleus

· 2nd Neuron:

· Start:

· Spinal trigeminal nucleus

· Through:

· Decussate ( ascending ventral trigeminal thalamic tract

· End:

· VPM of thalmus

· 3rd Neuron:

· Start:

· VPM of thalmus

· Through:

· Posterior limb of internal capsule

· End:

· 3,1,2 – postcentral gyrus

Dorsal Trigeminothalmic Tract
· Ascending

· Uncrossed

· Function:  discriminatory tactile and pressure sensation from face and oral cavity (GSA)

· Input:  Meisner and Pacini Corpuscles

· 1st Neuron:

· Start:
· Trigeminal ganglion

· End:

· Principal sensory nucleus of V at tegmentum

· 2nd Neuron:

· Start:

· Principal sensory nucleus of V at tegmentum

· Through:

· Dorsal trigeminal tract

· End:

· VPM

· 3rd Neuron:

· Start:

· VPM

· Through:

· Posterior limb of internal capsule

· End:

· 3,1,2 – postcentral gyrus

Afferent/Efferent Trigeminal System

· Uncrossed

· 1st Neuron:

· Start:

· trigeminal ganglion

· Through:

· Mesencephalic nucleus of V at Pons

· End:

· Motor nucleus of V

· 2nd Neuron:

· Start:

· Motor nucleus of V

· End:

· Motor branch of V-3

Motor Pathways
Corticospinal Tract (pyramidal)

· Function:  voluntary motor action – precise, speedy, skilled movements (e.g. individual digits)

· Origin:

· Layer V of cortex – inner pyramidal tract

· 1/3 from premotor cortex (area 6) + SMA

· 1/3 from precentral motor cortex (area 4)

· 1/3 from posterior parietal area and somatosensory area (area 3,1,2)

· Course:

· Posterior limb of internal capsule

· Middle 3.5 of crus cerebri of midbrain

· Base of pons (ungrouped)

· Pyramid of the medulla (regrouped)

· Lateral –vs-Medial

· Lateral:  90% crossover at pyramidal decaussation of medualla(lateral funciculus of spinal cord

· Medial:  10% crossover at ventral white commisure of spinal cord

· Termination:

· Ventral horn motor neurons (via interneurons)

· Lateral:  sensory neurons of dorsal horn

Vestibulospinal Tract

· Function:
· Lateral:  upright posture, postural changes in response to body tilt/movement

· Medial:  head and trunk positions in response to vestibular stimulus, stabilizes head when we walk, coordinate head and eye movement

· Origin:

· Lateral:  lateral vestibular nucleus (Deiter’s nucleus)

· Medial:  medical vestibular nucleus

· Course:

· Lateral:  ipsilateral, ventral portion of lateral funiculus

· Medial:  bilateral, medial longitudinal funiculus

· (?)Termination:

· Ventral gray matter

Reticulospinal Tract

· Function:  postural adjustment and maintenance of balance

· Origin:

· Corticoreticular fibers from PMC and SMA ( pontine/medulary reticular formation

· Medial (or pontine) ( nucleus pontis caudalis and nucleus pontis oralis

· Lateral (or medullary) ( nucleus reticularis gigantocellularis and nucleus reticularis ventralis

· Course:

· Medial:  ipsilateral, ventral funiculus

· Lateral:  ipsilateral, ventrolateral funiculus

· (?)Termination:

· ventral gray mater

Rubrospinal Tract

· Function:  precise, well controlled movement – distal musculature
· Origin:

· Corticorubral fibers from cotex to red nucleus of midbrain

· Course:

· Contralateral, posterior tegmental decussation (tectospinal fibers) of midbrain

· Rubrospinal tract (ventral/lateral conticospinal tract

· Branches to facial
·  nucleus and lateral reticular nucleus

· Termination

· Ventral gray mater

· Note:

· Fibers from arm cortex go to dorsomedial red nucleus and terminate at the cervical spinal cord

· Fibers from leg cortex go to ventrolateral red nucleus and terminate at the lumbrosacral spinal cord
Tectospinal Tact

· Function:  Reflex of turning the head toward visual stimuli
· Origin:

· Corticotectal fibers to superior colliclus

· Course:

· Contralateral, posterior tegmental decussation (tectospinal fibers) of midbrain

· Tectospinal tract to ventral funiculus

· Termination:

· Upper cervical level of spinal cord

Corticobulbar Pathways:

· Function:  facial control

· Origin:

· Motor cortex, precentral gyrus

· Frontal eye fields of cortex

· Course:

· Genu of internal capsule

· Termination:

· From frontal eye fields:

· Ipsilateral, rostral interstitial nucleus of MLF

· Bilateral, paramedical pontine reticular formation

· From motor cortex, precentral gyrus

· Bilateral, trigeminal motor nucleus

· Bilateral, facial nucleus-upper face

· Contralateral, facial nucleus-lower face

· Contralateral, nucleus ambiguous-ulva and soft palate

· Contralateral, hypoglossal nucleus-genioglossus m.

· Ipsilateral, accessory nuclues
