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Anterior cerebral artery lies in sulcus in corpus callosum and cyngulate gyrus.  Antecerebral artery provides centers for sphincters.  Huge superior frontal gyrus contains area 9,10,11,12.  Area 12 belongs to orbital lobe.  Anterior commisure made up of axons that will connect temporal lobes.  In front of anterior comisure is lamina terminales continuous with corpus callosum.  Extends to optic chiasma, area 38, the origin of optic nerves anterior.  Posteriorly are the optic tracts.

Occipital Lobe:  Parietal occipital sulcus joins with the calcarine sulcus.  Between these sulci we have triangular shaped cuneus.  Immediately above the parietal occipital sulcus is the precuneus that belongs to area 7.  Area 7 projected partially to lateral surface.  Near calcarine sulcus is area 17, 18, 19.  Below calcarine sulcus is lingual gyrus containing visual centers, areas 17-19.

Immediately below corpus callosum is aperture covered by septum pellucidum.  Septum pellucidum is a group of axons and cell bodies.  Inferiorly, group of cells descend and lie deep to vertical paraterminal gyrus.  The cortex of this gyrus is soft.  Inside paraterminal gyrus see nuclei that belong to septum pellucidum called septal nuclei.  The paraterminal gyrus plus the origin of the cyngulate gyrus plus the origin of the superior frontal gyrus all form the subcallosal region.

Lateral ventricle contains cerebral spinal fluid.  Can follow cavity anteriorly into frontal lobe.  Can follow cavity dorsally to the point that it reaches the calcarine sulcus.  Descends to the temporal lobe of brain.  Can see the lateral wall of the lateral ventricle is bounded by area 29, representing the caudate nucleus.

Diencephelon 

Divided into 4 regions:

1. Hypothalamus-anterior-inferior region.  Main center for visceral control. Includes optic chiasma which gives origin to the optic nerves.  That's why we said that the optic nerves are not peripheral nerves.

2.  Thalamus-posterior-superior.  All sensory pathways end directly in thalamus before related to cerebral cortex.  All sensory pathways go through thalamus, with the exception of olfaction, which comes from cerebral cortex then to the thalamus and back to the cortex.  Hypothalamic sulcus-separates thalamus from hypothalamus sulcus.  See Netter drawing.  This sulcus leads into important aqueduct that passes through the midbrain.

3. Subthalamus-Behind the thalamus.  Contains the nucleus of Louis.  Hemiballismus occurs if lesion in nucleus of Louis.  Can occur in any of limbs.

4. Epithalamus-Includes the pineal gland.  Deals with the sleep-awake cycle and the sexual thought processes.  Anterior to pineal gland is area 24 known as havenula which has a nucleus inside.  Microscopically, the havenula is continuous with thin structure that runs on medial surface of cranium.  Stria medullaris thalami are between havenula and septum and deals with reflex pathway.

Fornix.  Anteriorly/posteriorly fornix divided into two columns/left and right crux, respectively.  Fornix begins at level of mamillary body, and go to anterior temporal lobe.  Plays role in the lymbic system.

Horizontal section of brain  

Appears different to right from left.  Can see the cortex of the insula area 13.  Extreme capsule are axons.  Medial to that is the claustrum, a nucleus of cell bodies. External capsule.  Cutanement. Globus pallidus.  Internal capsule anterior limb genu and posterior limb.  This appears on USMLE MRI questions.

See right hemisphere medial side.  See stoc of pituitary gland, mamillary body, dorsal thalamus, epithalamus with havenula, hypothalamus, anterior cerebral artery.  

Brainstem- Bounded superiorly by diecephelon.  It includes midbrain, pons, medulla.  It has anterior and posterior surfaces. Posterior to the posterior surface of the bones and medulla we can see the cerebellum, the master of muscle coordination.  Between pons, medulla, and cerebellum, have 4th ventrical, which lies on the dorsal surface of the brainstem.  Lateral ventricle contains choroid plexuses.  This is special vascular tissue which produces cerebral spinal fluids.  

CSF from choroid plexuses passes through interventricular foramen of monro from lateral ventricle into the third ventricle.  Third ventricle is a sleek like fissure.  The CSF passes through cerebral aqueduct that passes through midbrain.  3 foramena in fourth ventricle through which CSF leaves to go to subarachnoid space and is absorbed into the arachnoid villi.  Then the CSF absorbed into sinuses and into the jugular vein and into the general circulation.

Base of midbrain.  Anteriorly is the is the base of the pons and medulla. Central region is tegmentum.  Dorsal surface is the tectum.  The brainstem is obliquely directed.  The dorsal surface appears like a roof.

Horizontal Section of Midbrain  

See picture of horizontal midbrain with staining.  See 3 regions.    Dark region is the basis or cerebral peduculi.  Axons are descending motor axons participating in movement.  Tegmentum.  Tectum.  Can identify the cerebral aqueduct.  Can see periaqueductal gray matter around the aqueduct.  Colliculus has right and left superior portions.  All syndromes mentioned in the USMLE have names that refer to cranial nerves or regions of brain, so you should know where these regions are.

Main Structures of Horizontal Section of Midbrain 

Know locations of origin/termination of cranial nerves.

Basis pedunculi-motor function.  

Substancia nigra-Parkinson's disease occurs when lesions here.

Rod nucleus-flexor muscles of the proximal portions of body (shoulder, arm).  [Axial is cerebral column, Distal is fingers].

Oculomotor nerve.

Periaqueductal gray matter (PAG).  Cells will produce analgesia to inhibit transmission of pain.

Colliculi-Reflex centers for auditory and visual functions.

Medial Geniculate Body-Auditory function.  Part of thalamus.  Last relay for the auditory senses before reaching the cerebral cortex.
