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Spinal cord overview





Motor (descending) tracts



Tracts high yield

• Does it decusate? Where?
• What anatomical structures does 

it run through? 
• Where in internal capsule does it 

run?
• Where in the spinal cord does it 

run?
• What fasciculus? What 

lemniscus?
• Any nucleuses involved?

• Where does it synapse?



CORTICOSPINAL TRACT

Decussation







Synapse











• Innervates brainstem LMN
• Genu of internal capsule
• Provides both ipsi and contralateral

innervation except for lower half of 
the facial nucleus (contralateral only)

• CN V, VII, IX, X, XI, XII

Corticobulbar





• Facial nerve lesion:
Ipsilateral upper and lower 
muscle paralysis

• Corticobulbar tract lesion:
Ipsilateral: nothing
Contralateral: Lower facial 
muscles weakness

Muscles of facial 
expression



Facial nerve lesion



• Usually from a stroke

Corticobulbar
tract lesion



Lower motor neuron (Bulbar palsy) 
• Bell palsy (CN VII lesion) 
• Weakness of ipsilateral upper and lower face
• Usually due to a viral infection of CN VII

Upper motor neuron (Pseudobulbar palsy) 
• Weakness of contralateral lower face 
• Usually due to a stroke in the contralateral motor cortex or genu of the 
internal capsule

Facial Weakness



Upper motor neuron lesion vs lower motor
neuron lesion

UMN:
• Weakness (paresis)
• Spasticity (increased muscle 

tone)
• Hyperreflexia (exaggerated 

reflexes)
• Positive Babinski sign
• Clonus (involuntary muscle 

contractions)
• No muscle atrophy (except in 

chronic cases)
• Muscle strength decreased, but 

muscle bulk generally preserved

LMN:
• Flaccid paralysis (weakness)
• Hypotonia (decreased muscle 

tone)
• Hyporeflexia or areflexia (absent 

reflexes)
• Severe muscle atrophy (muscle 

wasting)
• Fasciculations (muscle twitches)





SENSORY TRACTS



Sensory (ascending) tracts



• Fine touch, position sense, vibration
• Dorsal column
• Medial lemniscus in brain stem
• Nucleus VPL in thalamus
• Postcentral gyrus (medial)

• Also called medial lemniscus dorsal column pathway

Epicritic (dorsal column)







• Pain (fast and slow) and temperature 
• Ventro-lateral funiculus of SC 
• Spinal lemniscus in brain stem
• Nucleus VPL of thalamus 
• Post central gyrus (medial)

• Also called the spinothalamic pathway

Protopathic (spinothalamic)

Fast pain: Alpha 
fibers

Slow pain: C fibers





Proto





Trigeminal sensory 
system



Trigeminal sensory system



Other tracts



Taste





Auditory





Vestibular system









Clinical relevance





• Ipsilateral (Same Side) Effects:
• Motor paralysis/weakness (hemiparesis) – Corticospinal tract
• Spasticity – Upper motor neuron involvement
• Loss of fine touch, proprioception, vibration – Dorsal column

• Contralateral (Opposite Side) Effects:
• Loss of pain, temperature, crude touch – Spinothalamic tract

Brown-Séquard Syndrome Effects





Stroke

• A patient presents to the 
emergency department with 
signs of a stroke

• Symptoms: Acute onset of 
weakness in upper limbs>lower 
limbs

• He is sent for a CT to exclude
hemorrhage 



Can we predict the artery occluded?





Occlusion of the MCA




