Outline of Lecture 35 (03-03 B; Hsiao)

Somatosensory II

I.  Organizational principles of somatosensation


- Modalities


- For example, proprioception (body position), mechanoreception, pain, itch, temperature, stereognosis (3D form), muscle force


- Information processing: spatial vs. temporal processing


- Somatotopy: mapping of body surface to set of neurons


- Cortical magnification: defined as cortex area/body area, highest for face, hand, feet and lowest for back



- Area 3a: proprioception (muscles and joint angle)



- Area 3b: spatial temporal acuity (SA1 form and texture, RA1 grip control)



- Area 1: texture (SA, RA, PC)



- Area 2: stereognosis


- Columnar organization


- Columns in cerebral cortex about 500 (m wide usually have same modality and receptive field (e.g. in 1° visual system, alternating columns)


- Plasticity



- Plasticity: amputation causes changes in somatotopic map in SI


- Descending control



- Attention somehow affects somatosensation



- Feedback can also be local

II.  Two ascending pathways


A) Spinothalamic system (aka anterolateral system)


Pain/temp afferent (A(/C) ( enter dorsal horn of spinal cord via Lissauer’s tract ( synapse in lamina I/II/V ( cross midline in spinal cord to STT ( ascend to VPL, MD, or VM of thalamus ( synapse with neurons that project to cortex


B) Dorsal column-medial lemniscal pathway


Mechanoreception and proprioception afferent ( enter dorsal horn of spinal cord medial to Lissauer’s tract ( ascend in gracile (below T6) or cuneate (above T6) fasciculus ( synapse in gracile or cuneate nucleus ( cross midline via internal arcuate fibers ( ascend through medial lemniscus to VPL of thalamus


- Be aware of somatotopic organization in the two pathways (position of head and feet)


- Know analogous structures for face (see Lab 6)


- Two projections from SI: to areas 5,7 (“where” perception) and to SII (“what” perception)

Summary of major points


- Understand the divisions of SI


- Know the two ascending pathways!

