
NEURO LAB REVIEW WITH DR. ANDERSON, 15 FEBRUARY 2006


The following notes are from a neuroanatomy lab review with Dr. Anderson that lasted 1.5 hours.  We did not cover everything, so this is not a comprehensive list of what is on the exam, but it is comprehensive of what was in the review.  Please email Rishi (rattan@uic.edu) for any corrections or questions.


Be able to identify the following structures in all sections—horizontal, sagittal and coronal.  Know how specific structures are interrelated, especially in terms of fiber tracts (i.e., this tract passes through here, or this nucleus receives this tract) and integrative functions (i.e., these two nuclei are involved in this action).  For gyri, be able to describe the homunculus if appropriate (i.e., legs are superior while face is inferior, and the tongue is the most inferior).  Also know blood supply to gyri.  Use this list to extrapolate topics.  For example, if middle cerebellar peduncle is on here, learn inferior cerebellar peduncle as well, even though it is not on here.  If tracts are described in one thalamic nuclei, expect to know all thalamic nuclei and all tracts involved.

Basic
Poles – frontal, occipital, temporal


Frontal pole – “narrower” and more pointed than the occipital pole; head of the caudate is near the frontal pole


Occipital pole – the lateral ventricle is wider and taller near the occipital pole


Temporal pole – the most anterior tip of the temporal lobe (NOT the most lateral part of the temporal lobe)

Hemispheres – right, left

Superficial lateral
Lateral fissure

Central sulcus

Precentral gyrus – primary motor cortex (Brodmann’s 4)
Postcentral gyrus – primary somatosensory cortex (Brodmann’s 3,1,2)
Superior temporal sulcus

Superior temporal gyrus – primary auditory cortex (Brodmann’s 41)


Receives blood from middle cerebral a.

Middle temporal gyrus

Superior frontal sulcus

Superior frontal gyrus – secondary motor (or premotor) cortex (Brodmann’s 6)


Usually very thick, immediately in front of precentral gyrus


Involved in motor planning


When stimulated, causes bilateral response

Inferior frontal sulcus

Inferior frontal gyrus – Brodmann’s 44, 45


Left hemisphere: Broca’s area (motor aspect of speech)


Right hemisphere: Emotional aspects (inflection) of speech


Supplied by the middle cerebral a.

Middle frontal gyrus – very variable in appearance

Prefrontal cortex


Connects to dorsomedial (discretely) and ventral anterior (diffusely) thalamic nuclei

Supramarginal gyrus


Found by following the lateral fissure posteriorly and then superiorly as it curves upward


Supplied by middle cerebral a.

Angular gyrus

Just posterior to supramarginal gyrus

Cerebral aqueduct

Superficial medial
Parieto-occipital sulcus


Not visible on lateral view

Calcarine sulcus – primary visual cortex (Brodmann’s 17)


Only visible on medial view


Supplied by the posterior cerebral a.


Receives fibers from lateral geniculate nucleus

Lingual gyrus


Inferior to calcarine sulcus


Contralateral upper visual field (NOT retinal field)

Cuneate gyrus


Superior to calcarine sulcus


Upper retinal field (NOT visual field)

Cingulate gyrus

Inferior temporal gyrus

Parahippocampal gyrus


Acts as entry point into the hippocampus, which lies deeper (thus, also called the hippocampal gyrus)
Uncus – part of the primary olfaction cortex

Medial edge of the parahippocampal gyrus


Forms the cortex around the amygdala


When referring to the olfaction cortex, termed the piriform (or pyriform) cortex


Usually extends out as a hook-shaped or pea-shaped bump (hence the names uncus and piriform)
Entorhinal cortex – part of the primary olfaction cortex


Located on parahippocampal gyrus just posterior and superficial to the amygdala and posterolateral to the uncus

Detailed
Corpus callosum – Rostrum, Genu, Body, Splenium

Dorsomedial thalamic nucleus


Connects to amygdala

Hypothalamus

Optic chiasm


Anteroinferior to hypothalamus

Stalk of pituitary gland (infundibulum)


Inferior to hypothalamus

Infundibular recess of 3rd ventricle

Suprachiasmatic recess


Anteroinferior to hypothalamus and superior to optic chiasm

Lamina terminalis


Thin sheet connecting optic chiasm and the anterior commissure

Anterior commissure

Mammillary body


Receives projections from the fornix


Anterior limit of the interventricular foramen (of Monro)

Inferior colliculus


Through the brachium of the inferior colliculus, connects to the medial geniculate nucleus of the thalamus


Controls vertical gaze and visual reflexex

Superior colliculus


Through the brachium of the superior colliculus, connects to the lateral geniculate nucleus of the thalamus


Controls tectospinal tract (upper motor neuron pathway)

Red nucleus


Deep to superior colliculus

Tectospinal tract


Travels only down the cervical spinal segments


Along with the medial longitudinal fasciculus, controls head/neck-eye coordination

Tectum – superior + inferior colliculus

Paramedian-pontine reticular formation


Controls horizontal gaze

Medial longitudinal fasciculus – contains both ascending and descending pathways

Cingulum


Association bundle of limbic system located in the cingulated gyrus


Connects to the hippocampus
Putamen


Receives fibers from somatosensory and motor cortices

Anterior limb of the internal capsule


Contains frontal-pontine fibers and thalamocortical fibers from dorsomedial thalamic nucleus

Caudate nucleus


Receives fibers from the association (prefrontal) cortex

External capsule

Insula/insular cortex

Claustrum

Extreme capsule


Comprised of the white matter for the insula

Basal ganglia components


Striatum (putamen + caudate nucleus + nucleus accumbens)


Globus pallidus (external segment + internal segment)


Subthalamic nucleus


Substansia nigra (pars compacta + pars reticulate + pars lateralis)

Choroid plexus


Largest amount in the posterior horn of the lateral ventricle

Fornix


Sweeps out of the temporal lobe, exiting from the hippocampus, and over the thalamus


Cholinergic fibers travel the opposite direction

Stria terminalis


Comes from the amygdaloid nuclei in the temporal lobe


Ridge between the thalamus and the caudate


Impression from vena terminalis

Vena terminalis


Drains the blood supply of the thalamus, caudate nucleus and putamen


Goes along the stria terminalis until reaching the intraventricular foramen, where there is sharp angle


Continues as the internal cerebral v.

Stria medullaris thalami

Pulvinar


Posteroinferior bump of thalamus

Anterior tubercle


Anterosuperior bump of thalamus

Habenula

Pineal gland


Sits on superior colliculus

Superior cerebellar peduncle


Just deep to the inferior colliculus


Decussation occurs here

Middle cerebellar peduncle


Forms from pons


Supports cerebellar hemisphere

Flocculus

Flocculo-nodular lobe


Vestibular part of CNVIII travels through here


Postural mm. tract (leg extensors and arm flexors)

Pontine-midbrain junction


Lesions here cause falling to ipsilateral side

Superoptic nucleus


Travels to the posterior pituitary lobe

Paraventricular nucleus


Travels to the posterior pitiuitary lobe

Posterior pituitary lobe


Release ADH, oxytocin

Orbital gyri


Sit on the orbital plate in the anterior cranial fossa

Corticomedial nucleus of the amygdale


Involved in olfactory sensation

Vasculature
Anterior cerebral a.


Supplies most of medial surface

Middle cerebral a.


Supplies most of cerebral cortex


Supplies, inferior frontal gyrus, supramarginal gyrus, superior temporal gyrus and insular before branching cortically

Posterior cerebral a.


Embryologically, comes from internal carotid a., but in adults, part of the vertebral-basilar system

Posterior communicating a.


Connects internal carotid a. and posterior cerebral a.

Plaque


Appears as hard, white substance in vessels

Basilar a.

Vertebral a.

Anterior spinal a.


Branch of the vertebral a.


Travels in the ventral median sulcus

Nerves
CN I – olfactory n.


Tract found in the brain, n. found in the nasal epithelium

CN II – optic n.


Actually a tract (NOT a nerve)


Myelinated by oligodendrocytes (regeneration less likely)


Know visual field lesions


Optic chiasm


Optic tract

CN IV – trochlear n.


Comes from dorsal aspect, creating a long course that travels through the cavernous sinus

CN VIII – vestibulococchlear n.


Vestibular part goes to flocculo-nodular lobe

Tongue innervation


CN V – sensory (touch, temperature, pain including spicy food)


CN VII – taste in anterior 2/3


CN IX – taste in posterior 1/3


CN X – epiglottal taste, bitter taste
