Neuroscience









Scribe: Rachel Garza

1/10/01










     for Khanani

11:00 a.m.









Saved as: N011011

Dr. Coates

Cortical Organization

Scribe note:  This lecture is a continuation of the 10:00 lecture.  

Announcements:  There is a conflict in the schedule between Neuro and ICARE in February.  You will be kept posted while the problem is being worked out.

I.  Clarifications from the previous hour


A.  Frontal lobe is concerned with motor function.  So Broca’s area is in the inferior frontal gyrus (not temporal).


B.  General motor and general somato-sensory functions are bilateral.  However books usually just show one side of 

      the brain.

II.  Hemispheric dominance 

A.  Most functions that are localized to the hemispheres are bilateral.

B.  Left brain controls the right side and vice-versa.

C.  Language centers (motor and sensory) are an exception and are not bilateral.


1.  It is in the left hemisphere


2.  What is on the corresponding areas on other side?  It isn’t blank but just not specialized for language.


3.  Some people are bilateral.


4.  Young children can be bilateral and are very adaptable to languages (such as is necessary with brain

      damage).

D.  Other exceptions:


1.  3-D spatial ability – right side


2.  ability to “nonverbally  idealize something” – right side

III.  White matter of the telencephalon (myelinated fibers, myelinated tracts)


A.  Commissural fibers


B.  Corona radiata


C.  Projection fibers


D.  Association fibers

IV.  Commissural fibers


A.  Are a connection between right and left sides of the brain.


B.  Connect identical or very similar areas.


C.  EX:  post central gyrus of the left to the post-central gyrus on the right.


D.  Another word for decussation 



1. EX: Superior cerebellar (outflow from cerebellum to areas of midbrain and brainstem)



2.  EX: The pyramids (medulla to spinal cord)



3.  Difference between commissure and decussation is that a decussation is a crossing over of fibers 



     (axons) from one part of the brain to a different part


E.  Corpus callosum 



1.  Major commissure



2.  Telencephalic



3.  Four parts (from back to front)




a.  splenium – named because it looked like a bandage (grossly) to an early neuroanatomist




b.  body – main part




c. genu - bend




d.  rostrum – means “beak”; is turned under 



4.  Now curved due to enlargement of cerebral hemisphere (through evolution)



5.  This is the main highway connecting the right and left sides of the brain.


F.  Other commissures



1. Anterior commissure




a.  Also true telencephalic commissure




b.  Connects olfactory in frontal and particularly the temporal lobes.  




c.  Won’t be a bundle as was shown in the slide but will splay/fan out




d.  Located at the upper end of lamina terminalis




e.   In cross-section, looks like a cable that has been cut




f.  Heavily myelinated




d.  Will appear differently depending on specimen



2.  Posterior commissure




a.  Connects regions of the midbrain (tectum, superior colliculus)




b.  In mid-sagittal section, looks like it should be a part of cerebral hemispheres but isn’t



3.  Habenular commissure




a.  Adjacent and a little anterior and dorsal to posterior commissure




b.  Not seen well in most gross specimen, but seen in stained sections of atlas pictures and slices in 

     the little baggies.




c.  Habenular complex is a complex of nuclear groups located at posterior end of diencephalon and 




      there are axons that connect one side to another




d.  True commissure but is diencephalon.



4.  Massa intermedia




a.  Between the thalamus 




b.  a.k.a. interthalamic adhesion




c.  Is gray matter




d.  No particular function associated with it and no real difference if present or not.

V.  Corona radiata


A.  White fibers from or up to cortex


B.  “Radiating crown”


C.  Just deep to gray matter of cortex

VI.  Projection fibers


A.  An axon from one region to another


B.  Prime example of projection fiber system:  axon projects down into corona radiata and keeps going down (away 

      from cortex )into internal capsule ( cerebral peduncle  ( pons ( medulla ( decussates to opposite side of 

      spinal cord and end up as the corticospinal tract

C.  Projects away from origin to some other place

D.  Example given isn’t the only one.  How does information get to cortex?  Incoming information (except 

      olfaction) has to make a synapse in the thalamus.  From the thalamus fiber axons go out into another part of the 

      internal capsule and project  up to the appropriate part of the cortex.

E.  Projection has no functional implication but just saying the axons are going from one area to another

VII.  Internal capsule 


A.  A word for a special place where axons travel but has no functional implication


B.  Traditionally has given students difficulty.


C.  Diagram (Haines pg 47 is comparable)



1.  Corona radiata – fibers radiating out like a fan



2.  Caudate nucleus – indented, curved area



3.  Considered internal capsule when fibers from corona radiata hit between the head of the caudate and



     the thalamus



4.  This fiber continues on to the crux, the pons and then the pyramids. 



5.  It is the same axon but has different names for the different locations.


D.  Get acquainted with the internal capsule with a horizontal section  (Human N.S. pg 307 is comparable)



1.  Caudate nucleus makes lateral wall of the anterior horn



3.  Anterior limb of the internal capsule is always between the head of caudate and the lenticular nucleus



4.  Posterior limb is between the thalamus (medially) and lenticular nucleus (laterally)



5.  The internal capsule forms a “V” shape, and the point is called the genu.  The genu is at about the level 

     of the interventricular foramen.


E.  Other portions of the internal capsule will be dealt with later.  For example the optic radiation to the visual


      cortex.


F.  Ascending sensory information makes it way up to the cortex via the internal capsule.


G.  Descending motor information goes to the brainstem motor nuclear groups and spinal cord also via the internal 

      capsule.


H. Slide of stained, horizontal section



1.  Black = stained for myelin  = stained for white matter



2.  Absence of black usually means nuclear groups



2.  Gray matter is thalamus



3.  V-shape is internal capsule – between white matter 


I.  Slide of coronal section (always orient yourself)



1.  Anterior horn



2.  Bulge of gray matter is head of caudate



3.  Globus pallidus



4.  No thalamus or 3rd ventricle shown


J.  Slide of stained section



1.  Lack of stain usually means nucleus



2.  Lenticular nucleus



3.  Insular cortex indicates that the lenticular nucleus is deep to it 


K.  Slide of gross section of posterior limb



1.  Caudate nucleus

2.  3rd ventricle and masses of gray matter on either side– so know slide is at the level of thalamus

3.  Lenticular nucleus

4.  Midbrain


L.  Slide of stained section



1.  3rd ventricle



2.  Thalamus



3.  Basal ganglia



4.  Globus pallidus



5.  Insular cortex indicates that the lenticular nucleus is deep



6.  Posterior limb of internal capsule

VIII.  Association fibers

A.  Axons that stay on the same side of the brain that connect adjacent regions such as gyri, or temporal lobe to 

      occipital lobe


B.  Know the ones listed in the notes (there are many more)



1.  Cingulum 




a.  bundle deep to cingulate gyrus




b.  part of the limbic system circuitry




c.  one way in which the axons within the limbic system talk to other parts of the limbic system




d. serves to connect all lobes of the brain



2.  Slide 




a. cingulate gyrus – medially and on top of corpus callosum




b.  cingulum - white matter immediately beneath it


C.  There are association fibers that connect language areas.  A patient may not have a direct lesion but may 

      have a lesion on the fibers.  There will be similar language motor or comprehension difficulties.
