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Cerebral Hemisphere and Cortical Localization

Scribe Note: I could not get all the exact figures that Dr. Coates used in lecture, but the ones I cited from Barr and Haines labels most of the features and should be sufficient.

Also, a sterling silver ring was found in the histology lab. If you are the owner contact Lu Liu to claim it. 

I. Main topics of the cerebral hemisphere (telencephalon)

A. Topography- surface features  

B. Functional localization introduction 

C. Underlying white matter

II. Definitions

A. Gyrus (pl: gyri): fold or convolution of cerebral cortex

B. Sulcus (pl: sulci): little groove between the gyri; could be called a fissure depending on the depth.

C. Fissure: deep groove 

D. Grey matter: neuron cell bodies that appears gray in fresh sections due to lack of myelinations 

E. White matter: myelinated axons and tracts

III. Topography 

A. Dorsolateral view of the cerebral hemisphere (Fig. 2-6 & 2-9, Haines p.14 & 16)

i. medial longitudinal fissure

ii. lateral sulcus- runs dorsolaterally and divides the frontal from occipital cortex

iii. central sulcus- 2/3 of the way back down laterally to the lateral fissure; separates the parietal and the frontal lobe      

B. Lateral view (Fig. 2-9, Haines p.16)

i. Central sulcus

ii. Lateral sulcus (aka: lateral fissure and Sylvian fissure)- divides frontal from the temporal lobe

iii. Supramarginal gyrus: surrounds the extensions of the lateral fissure that goes up dorsally 

iv. Angular Gyrus: triangular area adjacent to the supramarginal gyrus

C. Fissures and sulci help delineate the lobes from each other and are named according to the overlying bones (Fig. 13-1, Barr p.261) 

i. Central sulcus- separates the frontal and parietal lobe with frontal bone overlying it. 

ii. Temporal lobe- inferior to frontal and parietal lobes, and lateral fissure

iii. Occipital lobe 

1. posterior aspect of the brain 

2. demarcated from the parietal lobe by imaginary line running dorsally back from the lateral sulcus to where it intersects another imaginary line that runs from the preoccipital notch on the inferior ventral aspect of the brain.  The second imaginary line also intersects with the parieto-occipital sulcus on the medial aspect  

3. imaginary line divides off occipital, parietal, and temporal lobes

iv. Insular lobe- buried part of cortex deep within Sylvian fissure

D. Gyrus (Fig. 13-3, Barr p.264) 

i. Precentral gyrus 

1. immediately adjacent and anterior to the central sulcus 

2. runs from dorsolateral aspect of brain down to the lateral fissure 

3. in frontal lobe

ii. 
Frontal gyri- run 90 degrees to the precentral gyrus 

1. Superior  

2. Middle

3. Inferior

iii. Postcentral gyrus

1. immediately adjacent and posterior to the central sulcus

2. in parietal lobe

iv. Temporal gyri

1. Superior

2. Middle

3. Inferior

4. Supramarginal- also called Inferior Parietal Lobule in some text

5. Angular

v. Insula Gyri- can be viewed when lateral fissure and some cortex has been dissected away (Fig.15-4, Barr p.286; Fig. 3-1, Haines p.46)    

vi. Transverse temporal gyri

1. belong to temporal lobe

2. run from the superior aspect of the superior temporal gyrus medially

3. separate from the insula

E. Midsaggital View (Fig. 2-24, Haines p.26) 

i. Parieto-occipital sulcus- divide the parietal from the occipital lobe

ii. Calcarine sulcus

1. comes off from the parietal-occipital sulcus 

2. divides the occipital to an upper and lower division

iii. Corpus Callosum

iv. Callosal sulcus- surrounds the corpus callosum 

v. Cingulate gyrus- above and around the corpus callosum

vi. Cingulate sulcus

vii. Occipital lobe divisions

1. Cuneus- above the calcarine fissure and wedge shape

2. Lingual- below the calcarine fissure and resembles a tongue

viii. Cingulate Gyrus

ix. Superior Frontal Gyrus

x. Paracentral Lobule- term for the combination of the precentral and postcentral gyrus on the midsaggital aspect

xi. Subcallosal Area- general area inferior to the corpus callosum

F. Inferior-medial view with the brainstem removed (Fig. 2-24, Haines p.26; Fig. 13-5, Barr p.266)

i. Cingulate gyrus- comes around the posterior aspect of the corpus callosum and continuous with the most medial gyrus of the temporal lobe, the parahippocampal gyrus via the isthmus

ii. Uncus (hook)- most medial part of the parahippocampal gyrus  

1. landmark for locating the underlying amygdala

2. can herniated through the tentorial notch and put pressure on cranial nerves and midbrain structure

iii. Occipitotemporal gyrus (aka: fusiform gyrus)

iv. Temporal Lobe from medial to lateral

1. Parahippocampal

2. Occipito temporal

3. Inferior Temporal

4. Middle Temporal

5. Superior Temporal

v. Collateral Sulcus- separate occipitotemporal gyrus from the parahippocampal gyrus

vi. Rhinal sulcus (olfaction)- anterior extension of collateral sulcus     

G. View into the lateral ventricle (Haines p.50-51) 

i. Hippocampal gyrus- on medial aspect deep to the parahippocampal gyrus.  Hippocampus is in the floor of the inferior horn of the lateral ventricle

ii. Lingual gyrus

iii. Crus of the fornix

H. Ventral aspect of the brain (Fig. 2-12, Haines p.18)

i. Gyrus rectus- thin gyrus on both sides of the medial longitudinal sulcus

ii. Olfactory sulcus- immediately adjacent and lateral to the gyri recti.

1. Has olfactory bulb and olfactory tract running in it

iii. Orbital gyri- immediately lateral to olfactory sulcus

iv. Inferior Temporal Gyri and Sulcus

I. Close-up of the interpeduncle fossa (Fig. 2-20, Haines p.24)

i. Extension of the olfactory tract splits up into a medial and lateral division entering the cortex directly. It is only sensory tract that does not go to the thalamus for transmission.  It enters the brain directly through the anterior perforated substance.

ii. The tract goes to area of olfactory function

1. Medial basal frontal cortex

2. Temporal cortex

iii. Anterior Perforated Substance is also the site where blood vessels enter

iv. Optic chiasm and tract

v. Mamillary body

vi. Uncus- Most medial aspect of the cortex of the temporal lobe

IV. Functional Localization of the Brain

A.
Phrenology in the 19th century believed that we could localize parts of the brain with certain personality characteristics from the bumps in the head.

B.
Functional Localization today was created by a 19th century neurologist named Brodmann.  He did a study of the cytoarchitecture and structure of the cortex of the cerebral hemispheres.  He decided on the basis of how the cells, particularly the neurons were organized, that there were functional correspondences to the differences in structure.  The result was 52 regions of the brain.  Note: We only need to know about 8-9 and just about every neuroscience book has a Brodmann’s  map of the brain.

D. Brodmann’s Areas (Fig. 15-1, Barr p.281)

i. Frontal cortex

1. control of voluntary motor function

2. Primary motor cortex in precentral gyrus- Brodmann area #4

3. Premotor area immediately in front of the precentral gyrus

encompasses part of superior, middle, and inferior temporal gyrus- Brodmann  #6

4. Frontal eye field encompasses part of the superior and middle temporal gyrus- Brodmann #8

5. Inferior Frontal Gyrus  (aka: Broca’s area)

a. Important area related to motor function

b. Relates to intelligent speech

c. Brodmann #44 & 45

d. Can have small blood vessels occluded in this area leading to motor aphasia

6. The rest is association cortex 

a. Higher cognitive function

b. Personality 

c. Reasoning ability

d. Emotionality 

ii. 
Parietal Cortex

1. Postcentral gyrus is primary somatosensory area/ general body sensation- Brodmann #3, 1, and 2

2. Wernicke’s cortex is localized adjacent to the auditory cortex- Brodmann #22

3. Today we know that sensory aphasia lesion is not only localized to Wernicke’s area but includes the supramarginal, angular, and superior temporal gyrus (auditory association cortex).  People with sensory aphasia can speak beautifully and rapidly but what they say doesn’t make any sense

4. Association cortex- Spatial orientation and perception

iii.
Temporal Cortex 

1.
Superior aspect of the superior temporal gyrus corresponds to  hearing

1. Most sense of hearing localized in the medially directed transverse temporal gyri (Heschl’s convolution)- Brodmann #41 &42 

2. Other areas are devoted to comprehension of language which takes place in both the temporal and parietal, and a little extending over to occipital 

3. The rest is the association cortex

iv. Occipital Cortex (aka: driate cortex clinically)

1. The primary visual cortex is at the tip of the occipital pole- Brodmann #17

2. Brodmann #18 &19 on cuneus and lingual extending down into the temporal lobe also serves in visual function but can be seen more better in a medial view of the brain 

3. Vision occupies a lot of the cortex and most of the area is localized in the medial aspect. 

4. Brodmann’s area that can be seen on the midsaggital aspect of the brain (Fig. 15-2, Barr p. 281)

a. Primary somatosensory cortex- 3,1,2

b. Primary motor- 4

c. Premotor- 6

d. Sensory eye field- 8

v. Imaging technique show functional aspects of  Brodmann’s area

1. Hearing word is localized close to the auditory cortex

2. Seeing to occipital

3. Generating verbs localized to Broca’s area 

4. Broca’s motor or expressive speech area (44 &45) is important because it is so extensive, including Wernicke’s area (22) but not limited to it.

vi. Functions localized to different hemispheres of the brain

1. Language functions localized to the dominant hemisphere, in most people that is the left hemisphere

2. Generalized motor and sensory is bilaterally

vii. Limbic Lobe (means rim or beach area)

1. Ancient area

2. medial around the corpus callosum

3. consist of

a. cingulate gyrus that continues as the parahippocampal gyrus

b. hippocampus buried deep

4.
limbic system deals with emotional behavior, affective behavior, stereotypic behavior

viii.
We do not have to understand all the complexities of the limbic system but Dr. Coates would like us to know some of the portions that are concurrent with the overall limbic system circuitry.  These are also located near the corpus callosum.

1. Olfactory system

2. Hypothalamus

3. Thalamus

4. Fornix

5. Lamina terminalis 

6. Striae terminalis 

7. amygdala 

8. septal region anterior to lamina terminals 

9. medialis of the thalamus 

E.
Homunculi (Fig. 15-3, Barr p.283)

i.
Map to precentral and postcentral gyrus with different portions of the body having different amounts of representation of the motor and somatosensory function

ii. Sensory system area is greatly devoted to the face and lips (most laterally), than the hands, arms, thorax, trunks and legs

iii. Motor system area is mostly face (most lateral), hands, trunk, and finally leg that hang off the medial dorsal aspect.  Extensive amount devoted to vocalization, muscles of facial expression, and muscles of the hand. 

iv. Other maps of the brain

1. Visual

2. Tones in the auditory cortex  

