




What Is a Lemniscus?

• A major ribbon-like tract of nerve fibers (axons)

– Ascends through the brainstem

– Carries sensory information to higher centers of the 

brain

• In the midbrain, housed primarily in the 

tegmentum

– The central core of the midbrain

• The midbrain contains four distinct lemniscal 

pathways



The 4 Lemnisci in the Midbrain

• Medial Lemniscus
– Conscious proprioception, vibration, fine 

touch from the body

– Ascends from gracile and cuneate nuclei 

to thalamus; lies posterolateral to the red 

nucleus

• Spinal Lemniscus
– Pain, temperature, crude touch

– Anterior + lateral spinothalamic tracts; 

runs lateral to the medial lemniscus

• Trigeminal Lemniscus
– Touch, pain, temperature from the face 

and head

– Trigeminothalamic tract; posterior and 

slightly medial to the spinal lemniscus

• Lateral Lemniscus
– Auditory (hearing) information

– From cochlear nuclei and superior olivary 

complex; terminates in the inferior 

colliculus





Spinal Lemniscus vs Spinothalamic 
Tracts

• Related, but not the same

– Spinothalamic tracts are components of the spinal 
lemniscus

• Spinal lemniscus = anterolateral system in the 
brainstem

– Lateral spinothalamic tract – pain and temperature

– Anterior spinothalamic tract – crude touch and 
pressure

– Ascends to the VPL nucleus of the thalamus

• Do not confuse with the medial lemniscus

– Dorsal column pathway – fine touch, vibration, 
proprioception



Substantia Nigra 

• Divided into 

– Superficial - pars reticularis 

– Deep - pars compacta

Pars Riticularis

Pars Compacta
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