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Sticky Note
Hippocampal Formation

Ezekiel
Sticky Note
FORNIX

Ezekiel
Sticky Note
Mamillary Body

Ezekiel
Sticky Note
Mammillothalamic Tract

Ezekiel
Sticky Note
Anterior Nucleus of the Thalamus

Ezekiel
Sticky Note
Cingulate Gyrus

Ezekiel
Typewritten Text
What is the function of the Papez Circuit?  

Ezekiel
Sticky Note
Coding head direction



Ezekiel
Callout
Lesion here?

Ezekiel
Callout
Enlarged lamina?
Lesions?

Ezekiel
Callout
Lesion here?
What hemisphere?

Ezekiel
Sticky Note
Wernicke's Area - (LEFT hemisphere dominant)... higher auditory cortex involved in language comprehension.  Lesions here cause Wernicke's (receptive) aphasia - in which the understanding or perception of speech is lost or impaired and the patient's speech has characteristics of a "word salad" that makes little sense.

Ezekiel
Sticky Note
Broca's Area (44/45) - involved with "motor" speech production. Lesions cause Broca's (expressive/motor) aphasia, in which the production of speech is lost or imparied. Patient's speech is "telegraphic" -- only a few essential words are used.

Ezekiel
Line
Inferior frontal gyrus

Ezekiel
Line
Intraparietal sulcus - demarkates the superior and inferior parietal lobules

Ezekiel
Callout
Enlarged lamina?
Afferents? Lesions?

Ezekiel
Sticky Note
Postcentral gyrus - Primary somatosensory area of the brain (3,1,2 S1).  Enlarged lamina 4 (internal granular layer). Afferents arise from the VPL and VPM thalamic nuclei, which receive somatosensory inputs from medial lemniscal, sponthalamic, and trigeminothalamic tracts.
•Lesions result in CONTRALATERAL astereognosis, agraphesthesia, loss of two point discrimination, and loss of bilateral simultaneous touch sensation.
•Contralateral deficits in position-sense
•Pain and gross tactile perception usually recover

Ezekiel
Sticky Note
Precentral Gyrus - Primary Motor Cortex (4, M1). Large lamina 5 (ganglionic or internal pyramidal layer).  Contains giant Betz cells.  Lesions cause spastic paralysis of the contralateral face, arm, and leg. Some recovery in time but continuing deficits in useful hand and digital movements.

Ezekiel
Callout
Lesion here?

Ezekiel
Sticky Note
Primary Auditory Cortex (41, A1) - in superior temporal gyrus, anterior transverse "Heschel's" Gyrus.  Large lamina 4.  Afferents from medial geniculate nucleus (bilateral). Tonotopic localization - low frequencies rostral, high caudal.

**Hearing deficits may be absent or unnoticed after unilateral lesions due to bilateral input.  Rare bilateral lesions  can cause cortical deafness.

Ezekiel
Callout
Lesion here?

Ezekiel
Sticky Note
Secondary (association) Auditory Cortex (42, A2) - Posterior transverse Heschel's gyrus. Afferents from area 41 (A1) and the medial geniculate nucleus.

***Lesions result in inability to recognize or discriminate sounds even though the perception of sounds and pure tones is intact.

Ezekiel
Callout
Lesion here?

Ezekiel
Line

Ezekiel
Line

Ezekiel
Typewritten Text
Lesion here?

Ezekiel
Sticky Note
Secondary and tertiary Visual Cortex (areas 18&19, V2 & V3) - Surround area 17. Enlarged Lamina 4. Lesions cause prosopagnosia -  inability to recognize familiar objects or persons even though no visual field defects are present.

Ezekiel
Sticky Note
Primary Visual Cortex (17, V1) - Striate or Calcarine Cortex. Enlarged lamina 4. Located along the banks of the calcarine sulcus (cuneus + lingula). Macula retina projects to the posterior third of the calcarine cortex. 

•Bilateral lesions cause loss of sight (cortical blindness) and loss of reflex closure of eyelids to bright light.

•Complete unilateral lesions cause contralateral homonymous hemianopsia - blindness in the contralateral visual field IN BOTH EYES (ie LEFT lesion >> RIGHT visual field loss in both LEFT AND RIGHT EYES)

•Lesions of the upper (cuneus) or lower (lingula) bank cause contralateral homonymous quadranopsia -- deficits in the contralateral upper visual field occur after lesions that involve Meyer's loop.

NOTE: BLOOD SUPPLY FROM POSTERIOR CEREBRAL ARTERY.


Ezekiel
Callout
Lesion here?

Ezekiel
Sticky Note
Pre-Motor Cortex (PM = lateral 6) - Involved in the preparation of movement. Large lamina 5, but fewer Betz cells than area 4 (M1).  Afferents from the ventral anterior thalamic nucleus (VA), basal ganglia, corticocortical (other cortices). Efferents include corticospinal, corticobulbar, corticopontine, corticostriate, corticothalamic.
•Lesions of this area or the supplementary motor cortex (SMA - midline 6) area result in LESS PARALYSIS than M1 lesions, but MORE SPASTICITY. No significant lasting deficits with lesions confined to supplementary motor cortex.
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Ezekiel
Line

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Somatosensory Asociation Cortex (5&7) - Lesions cause contralateral astereognosis, even though sensory systems are intact. NEGLECT SYNDROME - denial or neglect of opposite side of body, especially with RIGHT (ie non-dominant) hemisphere lesions. This can also be caused by lesions of the SUPERIOR OCCIPITOFRONTAL FASCICULUS... which traverses this area.
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What syndrome
is caused by
      lesions 
      here?
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Ezekiel
Callout
What type of stimuli does this respond to?

Ezekiel
Sticky Note
Secondary somatosensory cortex (40, S2) - Contains a separate body map from S1... not as detailed.  RESPONDS TO BILATERAL PAIN/NOCICEPTIVE STIMULI. Complete S2 lesion produces severe impairments in the discrimination of both shape and texture and prevents learning of new tactitile discriminations based on shape -- it would also impair pain localization.
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Ezekiel
Text Box
What are the effects of a VPL/VPM lesion?

Ezekiel
Sticky Note
A VPL/VPM lesion would produce complete numbness of the entire contralateral side of the body (spinothalamic tract), along with associated deficits in position sense (dorsal columns/medial lemniscus) and in discrimination of texture, size and shape (astereognosis).

Ezekiel
Callout
Lesion here?

Ezekiel
Sticky Note
•Frontal eye fields (FEF Medial 6) - Controls volunary eye movements (saccades) not dependent on visual stimulation. Afferents from medial dorsal (MD) thalamic nucleus relay input from superior colliculus and posterior parietal cortex (7). Efferents to superior colliculus and PPRF. Lesions cause paralysis of voluntary conjugate eye movements to the contralateral side... reflex eye movements (ie fixation reflex) generally intact.

Ezekiel
Text Box
How can you test laterality of language?

Ezekiel
Sticky Note
Wada test - injection of sodium amytal (amobarbital) into the LEFT internal carotid artery causes tansient mutism and speech deficits in patients with LEFT hemisphere dominance for language.  The test may be used to determine LATERALITY OF LANGUAGE.

Ezekiel
Text Box
How can temporal horn lesions cause vision deficits?

Ezekiel
Sticky Note
Meyer's Loop - Optic radiations from the lower retina (relaying upper visual field information) loop over the temporal horn of the lateral ventricle en route to the calcarine cortex. Temporal lobe lesions thus may cause contralateral upper visual field defects.

Ezekiel
Text Box
What does bilateral damage to visual area V4 cause?

Ezekiel
Sticky Note
Bilateral damage to visual area V4 produces ACHROMATOPSIA - in which the perception of color is lost.
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Ezekiel
Line
Supramarginal Gyrus

Ezekiel
Line
Angular Gyrus

Ezekiel
Typewritten Text

Ezekiel
Line
VPM projects here from the trigeminothalamic

Ezekiel
Line
VPL Projects here carrying the spinothalamic

Ezekiel
Line
VA projects here from the Globus Pallidus

Ezekiel
Line
VL projects here carrying the cerebellothalamic tract from the SCP



Ezekiel
Line
Gyrus rectus (straight gyrus) - under the olfactory bulb

Ezekiel
Line

Ezekiel
Typewritten Text
Arises from what
gyrus?

Ezekiel
Sticky Note
Uncus - parahippocampal gyrus of the temporal lobe... the uncus is the main site of termination for the lateral olfactory stria.
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Ezekiel
Line
PICA

Ezekiel
Line
Posterior cerebral artery

Ezekiel
Line
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Ezekiel
Typewritten Text
Sulcus?

Ezekiel
Sticky Note
COLLATERAL SULCUS - between the parahippocampal and occipito-temporal (fusiform) gyri

Ezekiel
Line
Occipito-temporal (fusiform) gyrus

Ezekiel
Typewritten Text
What is found deep
to this gyrus?

Ezekiel
Sticky Note
Parahippocampal Gyrus - the hippocampus is found deep to this.
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Ezekiel
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Lesion here?

Ezekiel
Sticky Note
Orbital Gyri - On the inferior surface of the frontal lobe. This part of the limbic association cortex is involved with emotional behavior. Damage here blunts emotional responses, diminishes anxiety, and decreases social propriety in interactions 

Ezekiel
Typewritten Text
Lesion here?

Ezekiel
Sticky Note
Bilateral damage to the Occipito-temporal gyrus (the Fusiform Gyrus) damages the Fusiform Face Area (FFA) -- this results in PROSOPAGNOSIA -- in which FACES are seen but not recognized.

Ezekiel
Line
Anterior perforated substance

Ezekiel
Line
Medial Olfactory Stria - Olfactory sulcus divides posteriorly into two stria - a medial and a lateral - medial ends in subcallosal gyrus

Ezekiel
Line
Lateral Olfactory Stria - Olfactory sulcus divides posteriorly into two stria - a medial and a lateral crosses the anterior perforated substance then bends medial-ward toward the uncus of the hippocampal gyrus
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Line
Olfactory Sulcus

Ezekiel
Line
Olfactory Bulb

Ezekiel
Line
Olfactory Tract

Ezekiel
Line
Piriform Cortex "Olfactory Cortex" - receives olfactory input
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Typewritten Text



Ezekiel
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Lesions here?

Ezekiel
Sticky Note
Ventromedial Frontal Cortex (Anterior Cingulate - AC24, Subcallosal Cortex - SC25) -  These areas control the autonomic nervous system and are part of the brain's center for emotion. Afferents from mediodorsal (MD) thalamic nucleus, which relays visceral info from the solitary nucleus. Efferents  include projections to hypothalamus, amygdala, and brain stem "autonomic" centers. Prefrontal labotomy surgery knocks this out.
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Lesion here?

Ezekiel
Sticky Note
Suprerior Longitudinal Fasciculus "Arcuate Fasciculus" - Interconnects temporal (Wernicke) and frontal (Broca) lobe language areas; damage in dominant hemisphere results in CONDUCTION APHASIA (great difficulty repeating words)

Ezekiel
Typewritten Text
Lesion here?

Ezekiel
Sticky Note
Superior Occipitofrontal Fasciculus - Damage to it in parietal lobe of non-dominant hemisphere results in contralateral neglect syndrome.

Ezekiel
Pencil

Ezekiel
Sticky Note
Short association loop - connect adjacent gyri

Ezekiel
Sticky Note
Uncinate fasciculus - interconnects temporal and frontal lobes

Ezekiel
Sticky Note
Inferior occipito-frontal fasciculus

Ezekiel
Sticky Note
Inferior longitudinal fasciculus

Ezekiel
Sticky Note
Vertical occipital bundle

Ezekiel
Callout
What thalamic nuclei activate this?

Ezekiel
Sticky Note
Supplementary Motor Cortex/Area (midline 6) - Activated by VL/VA thalamic nuclei (see basal ganglia lecture)... whose activity is modulated by direct and indirect pathways from the basal ganglia (globus pallidus).  There are no lasting deficits with lesions confined to the SMA... just initial spasticity.
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Precuneus

Ezekiel
Line
Paracentral lobule

Ezekiel
Line
Calcarine Fissure

Ezekiel
Line
Parieto-Occipital Fissure

Ezekiel
Line
CUNEUS

Ezekiel
Line
Lingual Gyrus

Ezekiel
Line
Uncus/Parahippocampal Gyrus

Ezekiel
Line
Occipito-Temporal/Fusiform Gyrus

Ezekiel
Line
Collateral sulcus

Ezekiel
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Ezekiel
Sticky Note
The Cingulate Gyrus -- this is the CINGULUM -- white matter fibers projecting from the cingulate gyrus to the entorhinal coretex in the brain.

Ezekiel
Typewritten Text
What gyrus is
this bundle found
in?
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Ezekiel
Sticky Note
Middle Cerebral Artery

Ezekiel
Sticky Note
Anterior Cerebral Artery

Ezekiel
Sticky Note
Posterior Cerebral Artery

Ezekiel
Callout
What artery supplies the uncus?

Ezekiel
Sticky Note
The MCA

Ezekiel
Text Box
1) What deficits result from occlusion of the MCA?
2) ... the ACA?
3) ... the PCA?

Ezekiel
Sticky Note
SEE CASTRO 268

1) MCA occlusion - loss of lateral motor/sensory cortex.  Contralateral hemiplegia with the FACE AND ARM WEAKER than the leg. Sensory deficits in face and upper limb.  Additional signs include aphasia and contralateral hemianopsia.

2) ACA occlusion - loss of medial (parasagittal) motor/sensory cortex. Contralateral hemiplegia with LEG WEAKER than face and arm. Sensory deficits in lower limb as well.

3) PCA occlusion - does not supply motor/sensory cortex... only results in contralateral homonymous hemianopsia.
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Ezekiel
Sticky Note
Body of corpus callosum

Ezekiel
Sticky Note
Superior sagital sinus

Ezekiel
Sticky Note
Anterior cerebral artery

Ezekiel
Sticky Note
Middle cerebral artery

Ezekiel
Sticky Note
Middle cerebral artery

Ezekiel
Sticky Note
Optic chiasm

Ezekiel
Line
Superior frontal gyrus

Ezekiel
Line
middle frontal gyrus

Ezekiel
Line
Inferior frontal gyrus

Ezekiel
Line
Inferior temporal gyrus

Ezekiel
Line
Internal Carotid

Ezekiel
Line
Middle temporal gyrus

Ezekiel
Line
Superior temporal gyrus - contains the transverse temporal gyrus of Heschl, which contains the primary auditory cortex (41).

Ezekiel
Line
Septum pellucidum



what's happening here?

what sensory pathway is
this part of?

?
Two names
for these? ?

Ezekiel
Line
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Line

Ezekiel
Sticky Note
Splenium of the Corpus callosum

Ezekiel
Sticky Note
Pineal gland - secretes melatonin.

LEAKY.  There are seven circumventricular organs with "leaky" blood vessels inside the CNS:
1) Organum vasculosum of the lamina terminalis (OVLT)
2) Median eminence (ME)
3) Neurohypophysis (NH) - aka posterior pituitary gland
4) Subfornical Organ (SFO)
5) Choroid Plexus (CP)
6) Pineal Gland
7) Area Postrema

Ezekiel
Sticky Note
Decussation of superior cerebellar peduncle - carrying projections from the dentate and interposed nucleus to the posterior part of the Ventral Lateral Nucleus of the thalamus.

Ezekiel
Sticky Note
Vision - lateral geniculate

Ezekiel
Sticky Note
Optic Radiations or Geniculo-Calcarine tract... project to primary visual cortex (17, Calcarine Sulcus, Occipital lobe) 

Ezekiel
Sticky Note
Pulvinar nucleus of the thalamus

Ezekiel
Sticky Note
Medial geniculate - Receives SSA Audio from brachium of inferior colliculus

Ezekiel
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Where are we?

Ezekiel
Sticky Note
Midbrain-diencephalic transition.
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Ezekiel
Sticky Note
Lateral Ventricle

Ezekiel
Line

Ezekiel
Sticky Note
Body of Caudate

Ezekiel
Line

Ezekiel
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General function?

Ezekiel
Sticky Note
Superior Colliculus - Replaces inferior colliculus. Reflex center that receives many kinds of afferent input (especially VISUAL -- ie SSA from optic nerve in pre-tectal region). Projects to eye movement centers (ie oculomotor nucleus, trochlear nerve nucleus, abducent nerve nucleus/PPRF) and to cervical muscle (tectospinal tract).
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Termination?

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.
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Sticky Note
Tail of Caudate

Ezekiel
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Ends
where?

Ezekiel
Sticky Note
Brachium of the superior colliculus - carries visual SSA to the lateral geniculate body
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Modalities?

Ezekiel
Sticky Note
Spinothalamic Tract - Carrying Pain/Temp from contralateral body to VPL thalamus.
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Termination?

Ezekiel
Sticky Note
Medial Lemniscus - carrying propioception/vibration to the VPL thalamus
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Basilar Pons

Ezekiel
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Termination?

Ezekiel
Sticky Note
Central Tegmental Tract (ascending) - Arises from the solitary nucleus (GVA fibers from 9,10,12), terminates in the VPM (with the trigeminothalamic tracts) nucleus of the thalamus, which projects to the cortical taste area.

Ezekiel
Line
Ascending MLF - ascending fibers from the vestibular nuclei (superior, medial) and eye movement areas (ie PPRF)... yolking the abducens nucleus with the contralateral oculomotor nucleus for conjugate eye movements. 
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Cornu Ammonis - "Ram's Horn" of the hippocampus

Ezekiel
Line
Dentate Gyrus - Part of hippocampus... contributes to new memories... high rates of neurogenesis in adult humans
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Ezekiel
Typewritten Text
Axons from
which tract?

Ezekiel
Sticky Note
Alveus - a "capsule" of axons covering the hippocampus and is continuous with the fornix  (cornu Ammonis - CA regions of the hippocampus)... the alveus arises from cell bodies in the subiculum (region of hippocampus that is the source of interictal epilleptic spkes) and hippocampus, and eventually merges with the fimbria of the hippocampus - which go on to become the fornix (ALL ARE PART OF THE LIMBIC SYSTEM).
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Rectangle

Ezekiel
Sticky Note
Stria Terminales - (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.
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Leaky or impermeable
blood vessels?
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Ezekiel
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Periaqueductal Gray



Ezekiel
Sticky Note
Anterior Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents:Mammillothalamic tract,
Hippocampus

Efferents: Cingulate Gyrus

Ezekiel
Sticky Note
Ventral Anterior Nucleus - Functions in planning movements

Afferents: Basal Ganglia (medial globus pallidus and substantia nigra pars reticulata)

Efferents: Prefrontal Cortex (ventral to motor areas - orchestration of thoughts and actions in accordance with internal goals)

Ezekiel
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Ezekiel
Sticky Note
Reticular Nucleus - All thalamic projection neurons pass through and give off collaterals here... the neurons within the reticular nuclei are INHIBITORY GABA-ergic neurons.  Primary function: to isolate any novel sensory stimulus from the background ("center-surround" or "saliency") -- enhances activity in an activated area of thalamic neurons while inhibiting random activity around them.

Afferents: Thalamus and cortex

Efferents: Thalamus

Ezekiel
Sticky Note
Ventral Lateral Nucleus - Functions in executing movements

Anterior Part:
Afferents - Basal ganglia
Efferents - Supplementary motor area (6)


Ezekiel
Sticky Note
Lateral Dorsal Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents: Hippocampus

Efferents: Cingulate cortex

Ezekiel
Sticky Note
Ventral Lateral Nucleus - Functions in executing movements

Posterior Part:
Afferents - Cerebellum (SCP)
Efferents - Motor cortex


Ezekiel
Sticky Note
Intralaminar Nuclei (centromedian, parafascicular, others... embedded in the internal medullary lamina) - Function in eye-head control and attention... ROSTRAL EXTENSION OF THE RETICULAR FORMATION

Afferents: Basal ganglia, limbic system

Efferents: Cerebral cortex, basal ganglia, and limbic system

Ezekiel
Sticky Note
Ventral posteromedial nucleus (VPM) - Functions as part of the somatosensory system

Afferents - Somatic afferents from the head (Treigeminothalamic Tracts -- ventral and dorsal, ascending CTT)

Efferents - Somatosensory cortex (3,1,2 postcentral gyrus, parietal lobe- laterally)

Ezekiel
Sticky Note
Lateral Posterior Nucleus: ("posterior dorsal") Functions in vision and eye movement control

Afferents: Parietal lobe  

Efferents: Parietal lobe (association cortex areas 5 & 7)

Ezekiel
Sticky Note
Pulvinar Nucleus - Functions in vision and eye movement control

Afferents: Parietal, occipital, and temporal lobe

Efferents: Parietal, occipital and temporal lobe

Ezekiel
Sticky Note
Lateral Geniculate Body - VISION 

Afferents: Optic Tract (Superior Colliculus?)

Efferents: Primary visual cortex (17, calcarine sulcus, occipital lobe)

Ezekiel
Sticky Note
Medial Geniculate Body - AUDIO

Afferents: Brachium of the inferior colliculus

Efferents: Primary auditory cortex (41, "A1" - in superior temporal gyrus, anterior transverse "Heschel's" Gyrus)

Ezekiel
Line

Ezekiel
Sticky Note
Ventral Posterolateral Nucleus (VPL) - functions as part of the somatosensory system

Afferents: Somatic afferents from trunk and limbs (spinothalamic tract, medial lemniscus)

Efferents: Somatic sensory cortex (3,1,2 postcentral gyrus, parietal lobe - medially)

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion... AND saccades - frontal eyefield movement

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)
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Pencil
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Pencil
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Ezekiel
Sticky Note
Anterior Division - Anterior Nucleus

Ezekiel
Sticky Note
Lateral Division, Ventral Tier - VA, VL, VPM, VPL, Medial Geniculate, Lateral Geniculate

Ezekiel
Sticky Note
Lateral Division, Dorsal Tier - LD, LP, Pulvinar

Ezekiel
Sticky Note
Medial Divison - Medial Dorsal nucleus
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Ezekiel
Sticky Note
Midline Nuclei - cover the ventricular surface of the thalamus (rostral continuation of the periaqueductal gray)

Ezekiel
Typewritten Text
1) What nuclei compose the Specific (or Relay) Nuclei group?  The Association Nuclei?  The Non-Specific Nuclei?
2) What neurotransmitter to the majority of Specific inputs to the thalamus utilize?
3) What causes Thalamic Syndrome?


Ezekiel
Sticky Note
***THREE FUNCTIONAL GROUPS OF THE DORSAL THALAMUS -- 

•Specific/Relay Nuclei - Well defined inputs and projections - ANTERIOR, LATERAL VENTRAL TIER (VA, VL, VPL/VPM, MG, LG), LATERAL DORSAL

•Association Nuclei - Reciprocally connected to association cortex - LATERAL POSTERIOR, PULVINAR, MEDIAL DORSAL

•Non-Specific - INTRALAMINAR, RETICULAR



Ezekiel
Sticky Note
Glutamate.  Note: GABAergic neurons are found in the Reticular nucleus.

Ezekiel
Sticky Note
Thalamic syndrome - injury to the posterior thalamus can result in the loss of contralateral somatic sensation (spinothalamic as well as medial lemniscus function -- both received by the VPL nucleus).  A thalamic syndrome is the constellation of thalamic pain, hemisensory loss, and sensory ataxia, contralateral to a posterior thalamic lesion.

Note:

Thalamic pain - following a stroke (usually) that injures the ventral posterior (VPL - sensory from body /VPM - sensory from head) nucleus, a period of CONTRALATERAL LOSS OF SENSATION can be followed by severe pain -- spontaneous or in response to tactile stimuli.



Ezekiel
Typewritten Text
THALAMUS QUIZ

Ezekiel
Typewritten Text
Ex: Man loses pain, temp, vibration and position sense on right side of body overnight... but strength, reflexes, visual function, and cranial nerves (aside from trigeminal) are intact... where is the lesion, what is the cause?

Ezekiel
Sticky Note
The LEFT thalamus effects the right side of the body.  Lesion is probably in the VPL/VPM nuclei. 
Since consciousness is preserved and intracranial pressure appears normal, this is probably NOT hemmorhage... acute onset = STROKE.  Most likely a tiny lacunar infarction from occlusion of small arterial branches originating from the basilar artery.



Ezekiel
Sticky Note
Corpus Callosum - connecting the two hemispheres

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Fornix -  Major hippocampal efferent (fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.

Ezekiel
Sticky Note
Pulvinar Nucleus

Ezekiel
Sticky Note
Habenular Commisure - the Habenular Nucleus is part of the epithalamus (pineal+habenulum+stria medullaris)

Ezekiel
Sticky Note
Posterior Commissure - interconnects the pre-tectal nuclei, mediating the consensual pupillary light reflex. 

Ezekiel
Typewritten Text
Related
reflex?

Ezekiel
Sticky Note
VPL Nucleus - Spinothalamic Tract and Medial Lemiscus terminate here

Ezekiel
Sticky Note
VPM Nucleus - Ventral/Dorsal Trigeminothalamic Tracts and Ascending CTT terminate here.
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Termination?

Ezekiel
Sticky Note
Optic Tract - Connects the optic chiasm to the lateral geniculate nucleus.

Ezekiel
Sticky Note
Spinothalamic Tract - Terminates in the VPL Thalamus.
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Termination?

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Medial Lemniscus - Terminates in the VPL Thalamus.
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Sticky Note
Periaqueductal gray

Ezekiel
Sticky Note
Red Nucleus

Ezekiel
Line
Basilar Pons

Ezekiel
Typewritten Text
Axon origins?

Ezekiel
Sticky Note
Crus Cerebri - Contains Fronto-Pontine fibers, Corticospinal/Corticobulbar fibers, and Temporo-Occipito-Parieto-Pontine fibers.

Ezekiel
Sticky Note
Dentate Gyrus & CA fields... loss of CA1 causes an inability to MAKE NEW MEMORIES --- anterograde amnesia

Ezekiel
Sticky Note
Cornu Ammonis

Ezekiel
Typewritten Text
What tract do these form?

Ezekiel
Sticky Note
Fibria of the Hippocampus - form the FORNIX, which terminates in the mamillary bodies.

Ezekiel
Sticky Note
Substancia Nigra - DOPAMINE.

Ezekiel
Sticky Note
Optic Tract - Connects the optic chiasm to the lateral geniculate nucleus.
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Termination?
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Ezekiel
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Where is this going?

Ezekiel
Sticky Note
Lateral Geniculate Body - projecting to the primary visual cortex (17, calcarine sulcus, occipital lobe) VIA optic radiations/retrolenticular part of the internal capsule

Ezekiel
Sticky Note
Optic Radiations - retrolenticular part of the internal capsule -- "Posterior Branch" -- carrying lateral geniculate projections to the primary visual cortex (17, calcarine sulcus, occipital lobe)... this is the are the major tract from the thalamus running through the retrolenticular part of the internal capsule.
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Termination?
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Major
input?

Ezekiel
Sticky Note
Medial Geniculate - Receives SSA Audo from the bracium of the inferior colliculus.
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Origin?

Ezekiel
Sticky Note
Stria Terminales - (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Sticky Note
Body of the Caudate Nucleus

Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Caudal thalamus - "Pretectal Area", VPM & VPL

Ezekiel
Line
LATERAL VENTRICLE IN THE TEMPORAL LOBE - hippocampus forms the MEDIAL WALL OF THE LATERAL VENTRICLE HERE

Ezekiel
Typewritten Text
LAST LEVEL CONTAINING STT

Ezekiel
Line
PRETECTAL ARTERY



Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Caudal Thalamus - Level of the Centromedian Nucleus (one of the intralaminar nuclei) and the Habenulo-Interpeduncular Tract.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Fornix - emerges from the Fimbri of the hippocampus

Ezekiel
Sticky Note
Corpus Callosum

Ezekiel
Sticky Note
Habenula - Part of the epithalamus (habenula + posterior commissure + pineal body)

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion.

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)

Ezekiel
Sticky Note
Centromedian Nucleus - largest of the intralaminar nuclei... primary connections are with the basal ganglia

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
VPL Nucleus - Receives the spinothalamic tract and the medial lemiscus 

Ezekiel
Sticky Note
Internal Capsule

Ezekiel
Sticky Note
Reticular Nucleus of the Thalamus

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
VPM Nucleus - receives trigeminothalamic tracts

Ezekiel
Sticky Note
Zona Incerta - Rostral continuation of the reticular formation.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Medial Lemniscus - originates from the internal arcuate fibers at the level of sensory decussation (fasciculus gracilis and cuneatus -- carrying propioception, two-point-discrimination, and vibration).

Ezekiel
Sticky Note
Cerebellothalamic tract - originating from the dentate and interposed deep cerebellar nuclei -- bypassing the red nucleus to terminate in the posterior part of the VL thalamic nucleus.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Substancia Nigra - DOPAMINE

Ezekiel
Sticky Note
Crus Cerebri - Contains Fronto-Pontine fibers, Corticospinal/Corticobulbar fibers, and Temporo-Occipito-Parieto-Pontine fibers.

Ezekiel
Line
Hippocampus - Part of limbic system - imporant for long term memory and spacial navigation -- effected acutely by Alzheimers.

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Red nucleus - Located in the middle of the tegmentum (floor of midbrain) above the substancia nigra. Input from cerebral cortex, cerebellum and brainstem. Source of the rubrospinal tract (FLEXORS), major termination point for the superior cerebellar peduncle (although many SCP fibers continue on to the thalamus as cerebello-thalamic projections). Central Tegmental Tract (descending) arises here and projects to Inferior Olive.

Ezekiel
Sticky Note
Fibria of the hippocampus - forming the FORNIX enroute to the mamillary bodies.

Ezekiel
Sticky Note
Optic Tract - Connects the optic chiasm to the lateral geniculate nucleus.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
Main input?

Ezekiel
Sticky Note
Lateral Geniculate - receives visual information from the optic nerve and the reticular activating system.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Optic Radiations - retrolenticular part of the internal capsule -- "Posterior Branch" -- carrying lateral geniculate projections to the primary visual cortex (17, calcarine sulcus, occipital lobe)

Ezekiel
Sticky Note
Habenulo-Interpeduncular Tract -(HIP, also called the fasciculus retroflexus) courses through another intralaminar nucleus (the Parafascicular Nucleus) and proceeds ventrally where it notches the medial edge of the Red Nucleus before terminating in the Interpeduncular Nucleus. 

Ezekiel
Sticky Note
Stria Terminales -(Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Sticky Note
Caudate

Ezekiel
Line
3rd Ventricle - The Cerebral Aqueduct has widened to form this...

Ezekiel
Typewritten Text
When you see the third ventricle, NO MORE STT

Ezekiel
Typewritten Text
SUPERIOR COLLICULUS AND LATERAL GENICULATE BOTH HAVE 6 LAYERS

Ezekiel
Line
Alveus

Ezekiel
Line
Parahippocampal gyrus

Ezekiel
Line
Dentate gyrus



Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Caudal Mid-Thalamic Level - "Internal Capsule"

Ezekiel
Sticky Note
Cerebellothalamic tract - originating from the dentate and interposed deep cerebellar nuclei -- bypassing the red nucleus to terminate in the posterior part of the VL thalamic nucleus.

Ezekiel
Typewritten Text
Termination?

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.

Ezekiel
Sticky Note
Corpus Callosum

Ezekiel
Sticky Note
Caudate

Ezekiel
Line
Lateral Ventricle

Ezekiel
Sticky Note
Centromedian Nucleus - Largest of the intralaminar nuclei... primary connections are with the basal ganglia

Ezekiel
Sticky Note
Reticular Nucleus of the Thalamus - All thalamic projection neurons pass through and give off collaterals here... the neurons within the reticular nuclei are INHIBITORY GABA-ergic neurons.  Primary function: to isolate any novel sensory stimulus from the background ("center-surround" or "saliency") -- enhances activity in an activated area of thalamic neurons while inhibiting random activity around them.

Afferents: Thalamus and cortex

Efferents: Thalamus

Ezekiel
Sticky Note
Internal Capsule - POSTERIOR LIMB... rests laterally of the thalamus, medial to the lentiform nucleus... the anterior limb is lateral to the Caudate Nucleus, medial to the lentiform nucleus... it would be out of frame ABOVE (ventral) in this picture.

Ezekiel
Typewritten Text
Which limb is this?

Ezekiel
Sticky Note
VPL Nucleus - STT, ML

Ezekiel
Sticky Note
VPM Nucleus - Trigeminothalamic tracts

Ezekiel
Sticky Note
Crus Cerebri - Feeds into the internal capsule to distribute to carry information through the thalamus to the CST and corticobulbar tracts in the Pons, or to different areas of the cortex.

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Substancia Nigra - DOPAMINE

Ezekiel
Line
Hippocampus - Part of limbic system - imporant for long term memory and spacial navigation -- effected acutely by Alzheimers. 

Ezekiel
Typewritten Text
Functional 
components?

Ezekiel
Sticky Note
Oculomotor nerve - 
•GVE parasymp (EW nuc) via ciliary ganglion to sphincter pupillae, ciliary muscles, and Muller's muscle
•GSE motor via CN3 nucleus to extraocular muscle and levator palpebrae

Ezekiel
Line
Amygdala - has replaced the hippocampus at this level -- part of limbic system - part of processing/memory of emotional reactions

Ezekiel
Sticky Note
Red Nucleus - Located in the middle of the tegmentum (floor of midbrain) above the substancia nigra. Input from cerebral cortex, cerebellum and brainstem. Source of the rubrospinal tract (FLEXORS), major termination point for the superior cerebellar peduncle (although many SCP fibers continue on to the thalamus as cerebello-thalamic projections). Central Tegmental Tract (descending) arises here and projects to Inferior Olive.

Ezekiel
Sticky Note
Subthalamic nucleus - The function of the STN is unknown, but current theories place it as a component of the basal ganglia control system which may perform action selection. STN dysfunction has also been shown to increase impulsivity in individuals presented with two equally rewarding stimuli... and unilateral destruction causes HEMIBALLISMUS (rare movement disorder associated with "flinging" of the limbs)

Ezekiel
Sticky Note
Zona Incerta - rostral continuation of the reticular formation --- continuous with the reticular nucleus, which is NOT related to the reticular formation.

Ezekiel
Sticky Note
Globus Pallidus - Basal ganglia nucleus.

Ezekiel
Sticky Note
Putamen (Caudate) - Part of Basal Ganglia

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion.

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)

Ezekiel
Sticky Note
Stria Medullaris Thalami - Small tract on the medial, ventricular surface of the Mediodorsal Nucleus -- connects the habenular nucleus (located caudally) with the septal nucleus (located rostrally)... GOOD LANDMARK FOR MEDIODORSAL NUCLEUS.

Ezekiel
Typewritten Text
Main target?

Ezekiel
Sticky Note
Stria Terminalis - (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Line
3rd Ventricle

Ezekiel
Typewritten Text



Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Mid-thalamic level - Subthalamic Nucleus, Internal Medullary Lamina

Ezekiel
Sticky Note
Corpus callosum

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.

Ezekiel
Line
Lateral Ventricle

Ezekiel
Sticky Note
Lateral Dorsal Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents: Hippocampus

Efferents: Cingulate cortex

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion.

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)

Ezekiel
Sticky Note
Internal Medullary Lamina - (myelinated) divides the thalamus into anterior, medial, and lateral parts

Ezekiel
Sticky Note
VL Nucleus - (posterior aspect connects the cerebellum to the motor cortex, anterior portion connects the basal ganglia to the SMA)

Ezekiel
Sticky Note
Zona Incerta

Ezekiel
Sticky Note
Thalamic Fasciculus - (Globus Pallidus >> VA Nucleus) contains pallido-thalamic and cerebello-thalamic fibers... this tract is a combination of the Ansa Lenticularis and the Lenticular Tract that project from the globus pallidus to the VA thalamus.

Ezekiel
Sticky Note
Optic Tract - Connects the optic chiasm to the lateral geniculate nucleus.

Ezekiel
Typewritten Text
Main afferent?

Ezekiel
Sticky Note
Mammilary Body - FORNIX is the main afferent from the hippocampus... MB controls body temperature, and assists with memory... it is the most posterior part of the HYPOTHALAMUS.

Ezekiel
Line
Amygdala

Ezekiel
Sticky Note
Crus Cerebri

Ezekiel
Typewritten Text
Lesion here?

Ezekiel
Sticky Note
Substancia Nigra - Lesions cause dopamine deficiency --- PARKINSONS.

Ezekiel
Typewritten Text
Lesion here?

Ezekiel
Sticky Note
Subthalamic Nucleus - Lesion causes HEMIBALLISMUS (flinging of limbs).

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts (lateral/external>>subthalamic nucleus, and medial/internal>> thalamic VA & VL) - receives input from Caudate and Putamen (striatum)

Ezekiel
Sticky Note
Putamen- Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Claustrum - gray matter... lateral to Putamen and medial to Insular Cortex... sandwhiched inbetween the external and extreme capsules.

Ezekiel
Sticky Note
External Capsule - White matter, medial to Claustrum, lateral to the lentiform nucleus

Ezekiel
Sticky Note
Extreme Capsule - White matter, lateral to claustrum, medial to insular cortex.

Ezekiel
Sticky Note
Reticular Nucleus - All thalamic projection neurons pass through and give off collaterals here... the neurons within the reticular nuclei are INHIBITORY GABA-ergic neurons.  Primary function: to isolate any novel sensory stimulus from the background ("center-surround" or "saliency") -- enhances activity in an activated area of thalamic neurons while inhibiting random activity around them.

Afferents: Thalamus and cortex

Efferents: Thalamus

Ezekiel
Sticky Note
Insular Cortex - Involved in emotion and homeostasis.

Ezekiel
Typewritten Text
Main target?

Ezekiel
Sticky Note
Stria Terminales - (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Sticky Note
Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Stria Medullaris Thalami - Small tract on the medial, ventricular surface of the Mediodorsal Nucleus -- connects the habenular nucleus (located caudally) with the septal nucleus (located rostrally). GOOD LANDMARK FOR MEDIODORSAL NUCLEUS (of the thalamus).

Ezekiel
Line
3rd Ventricle

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
When you see mammillary bodies, the lateral dorsal nucleus is present... and the thalamic fasciculus

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text



Loyola University6–10

Fig. 6. Level o the Lenticular Fasciculus. (Slide 6. Univ. of Kansas School of Medicine)
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Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Mid-Thalamus, level of the Lenticular Fasciculus and Anterior Nucleus

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei... note - appears TWICE! in this picture.

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Lateral Dorsal Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents: Hippocampus

Efferents: Cingulate cortex

Ezekiel
Typewritten Text
Contains what
nuclei?

Ezekiel
Sticky Note
Internal Medullary Lamina- contains Intralaminar Nuclei (centromedian, parafascicular, others... embedded in the internal medullary lamina) - Function in eye-head control and attention... rostral extension of reticular formation

Afferents: Basal ganglia, limbic system

Efferents: Cerebral cortex, basal ganglia, and limbic system

Ezekiel
Sticky Note
Internal Capsule - POSTERIOR LIMB... rests laterally of the thalamus, medial to the lentiform nucleus... the anterior limb is lateral to the Caudate Nucleus, medial to the lentiform nucleus... it is ABOVE (ventral) in this picture.

Ezekiel
Sticky Note
Ventral Lateral Nucleus - Functions in executing movements

Anterior Part:
Afferents - Basal ganglia
Efferents - Supplementary motor area (6)

Posterior Part:
Afferents - Cerebellum (SCP)
Efferents - Motor cortex

Ezekiel
Sticky Note
Putamen - Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts. Lateral/external part projects to subthalamic nucleus... receives input from Caudate and Putamen (striatum).  

INDIRECT PATHWAY

Ezekiel
Typewritten Text
Efferents?

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts. medial/internal part projects to thalamic VA & VL... receives input from Caudate and Putamen (striatum).

DIRECT PATHWAY

Ezekiel
Typewritten Text
Efferents?

Ezekiel
Sticky Note
Optic Tract - Connects the optic chiasm to the lateral geniculate nucleus.

Ezekiel
Sticky Note
Subthalamic Nucleus lesions cause HEMIBALLISMUS (flinging movements).

Ezekiel
Sticky Note
Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Stria Terminales - (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Sticky Note
Stria Medullaris Thalami - Small tract on the medial, ventricular surface of the Mediodorsal Nucleus -- connects the habenular nucleus (located caudally) with the septal nucleus (located rostrally). GOOD LANDMARK FOR MEDIODORSAL NUCLEUS (of the thalamus).

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion.

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)

Ezekiel
Typewritten Text
Primary
function?

Ezekiel
Sticky Note
Reticular Nucleus - All thalamic projection neurons pass through and give off collaterals here... the neurons within the reticular nuclei are INHIBITORY GABA-ergic neurons.  Primary function: to isolate any novel sensory stimulus from the background ("center-surround" or "saliency") -- enhances activity in an activated area of thalamic neurons while inhibiting random activity around them.


Ezekiel
Sticky Note
Lenticular Fasciculus - DIRECT PATHWAY tract connecting Globus Pallidus to the Thalamic Fasciculus (lenticular fasciculus + ansa lenticularis). Efferent from Globus Pallidus to VL & VA thalamic nuclei.  Courses through the internal capsule and psses just above the subthalamic nucleus and the zona incerta.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Thalamic Fasciculus - (lenticular fasiculus + ansa lenticularis) (Globus Pallidus >> VA Nucleus) contains pallido-thalamic and cerebello-thalamic fibers

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Mammalo-thalamic Tract (MTT) - Mamillary Bodies receive massive inputs from the Hippocmapus via the Fornix, the mammillary Bodies in turn project to the Anterior Nucleus of the Thalamus via the Mammillothalamic Tract (MTT)

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei... note - appears TWICE! in this picture.

Ezekiel
Sticky Note
FORNIX is the main afferent from the hippocampus... MB controls body temperature, and assists with memory... it is the most posterior part of the HYPOTHALAMUS.

Ezekiel
Typewritten Text
Part of what
portal system?

Ezekiel
Sticky Note
Tuber Cinereum - Part of the hypothalamus located ventral to mamillary body.  Area where hypothalamic releasing factors such as CRF, etc. are released into the capillaries of the hypothalamo-hypophyseal portal system in the median eminence (one of the 7 circumventricular organs).  Releaseing factors are then carried through the portal vessels to the anterior pituitary, located more ventrally.

Ezekiel
Line
Claustrum - Gray matter sandwiched between the white matter external and extreme capsules.

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Zona Incerta

Ezekiel
Typewritten Text
Presence of Mammilothalamic Tract means NO SUBSTANCIA NIGRA -- Subthalamic Nucleus just got huge.

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
Lenticular fasciculus running OVER the subthalamic nucleus.

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text



Ezekiel
Typewritten Text
Where are we?

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Mid-Thalamus - Ventral Anterior and Anterior Thalamic Nuclei - Slide 5

Ezekiel
Typewritten Text
Axons crossing
here?

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Massa Intermedia - Connecting the two thalamic lobes... maybe a stray neuron here or there, but for the most part, no axons cross.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Fornix - Seen twice in this section! Hippocampal Fibria>>Mammilary Bodies (hypothalamus)

Ezekiel
Sticky Note
Stria Medullaris Thalami - Small tract on the medial, ventricular surface of the Mediodorsal Nucleus -- connects the habenular nucleus (located caudally) with the septal nucleus (located rostrally). GOOD LANDMARK FOR MEDIODORSAL NUCLEUS (of the thalamus).

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Anterior Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents:Mammillothalamic tract,
Hippocampus

Efferents: Cingulate Gyrus

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Typewritten Text
Origin?

Ezekiel
Sticky Note
Stria Terminales -  (Amygdala>>Hypothalamus) Band of fibers running along the lateral margin of the ventricular surface of the thalamus.  Major output pathway of the amygdala -- runs from corticomedial amygdala to the ventral medial nucleus of the hypothalamus.

Ezekiel
Typewritten Text
Efferents?

Ezekiel
Sticky Note
Mediodorsal Nucleus - functions in autonomic regulation and emotion.

Afferents: Prefrontal cortex, olfactory, limbic (vagal solitary nucleus, amygdala, ventral pallidum)

Efferents: Prefrontal cortex (insular, orbitofrontal, and subcallosal cortex of the frontal lobe)

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Ventral Lateral Nucleus - Functions in executing movements

Anterior Part:
Afferents - Basal ganglia
Efferents - Supplementary motor area (6)

Posterior Part:
Afferents - Cerebellum (SCP)
Efferents - Motor cortex


Ezekiel
Typewritten Text
Sensory or
motor?

Ezekiel
Sticky Note
Internal Capsule - (this is the posterior branch, probably superior radiation) Contains both senory and motor fibers flowing to and from the thalamus. 
•Anterior radiation >> prefrontal (MD/VA) /cingulate gyrus (Ant/LD), 
•Superior radiation (via posterior limb) >> premotor (VLa), motor (VLp), somatosensory cortex (VPM/VPL),
•Inferior "sublenticular" Radiation >> audio temporal (MG), 
•Posterior "retrolenticular" Radiation >> visual occipital (LG)

Ezekiel
Sticky Note
Ansa Lenticularis - INDIRECT PATHWAY ... tract connecting Lentiform Nucleus (Globus Pallidus +Putamen) to Thalamic Fasciculus. Efferent from Globus Pallidus to VA thalamic nucleus.

Ezekiel
Sticky Note
Anterior Commissure - Small round bundle of axons located ventrual to globus pallidus… will cross at more rostral levels.

Ezekiel
Sticky Note
Fornix!

Ezekiel
Sticky Note
Hypothalamus - Although details of the nuclear organization of the hypothalamus cannot be determined on these slides, the absence of staining in medial hypothalamic areas indicates a region with a high density of cells with relatively few myelinated fibers.

Ezekiel
Sticky Note
Optic Tract - Very prominent as is exits the optic chiasm (located just rostrally)… will terminate in the lateral geniculate nucleus

Ezekiel
Sticky Note
3rd Ventricle

Ezekiel
Line

Ezekiel
Typewritten Text
Efferents?

Ezekiel
Sticky Note
Amygdala - part of limbic system - part of processing/memory of emotional reactions... sends efferents to the hypothalamus via the Stria Terminales.

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts. medial/internal part projects to thalamic VA & VL... receives input from Caudate and Putamen (striatum).

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts. Lateral/external part projects to subthalamic nucleus... receives input from Caudate and Putamen (striatum).  

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Putamen - Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Zona Incerta

Ezekiel
Sticky Note
External Capsule - white matter

Ezekiel
Sticky Note
Claustrum - gray matter

Ezekiel
Sticky Note
Extreme Capsule - white matter

Ezekiel
Sticky Note
Mammilo-Thalamic Tract (MTT) - Mamillary Bodies receive massive inputs from the Hippocmapus via the Fornix, the mammillary Bodies in turn project to the Anterior Nucleus of the Thalamus via the Mammillothalamic Tract (MTT)

Ezekiel
Typewritten Text
Origin?

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Reticular Nucleus - All thalamic projection neurons pass through and give off collaterals here... the neurons within the reticular nuclei are INHIBITORY GABA-ergic neurons.  Primary function: to isolate any novel sensory stimulus from the background ("center-surround" or "saliency") -- enhances activity in an activated area of thalamic neurons while inhibiting random activity around them.


Ezekiel
Typewritten Text
Neurotransmitter
used by these neurons?

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
•What are the symptoms of a lesion of the posterior "limb" of the internal capsule?  What arteries could be blocked to cause this?  

Ezekiel
Sticky Note
"Posterior limb" of internal capsule lesion ---  post. limb includes ventral tier thalamic radiations (VA,VL,VPM/VPL,MG,LG) corticospinal and corticopontine fibers, and optic radiations...

•Signs/Symptoms : Contralateral hemiparesis, contralateral somatosensory loss, and right homonymous hemianopsia

•Common cause: Capsular infarct - blood supply from MCA and anterior choriodal artery

Ezekiel
Line

Ezekiel
Typewritten Text
If this enlarged (ie hydrocephalus), what structures could be impacted that would cause falling and a gait disorder?

Ezekiel
Sticky Note
Enlarged lateral ventricles can compress the corticospinal tract, which controls leg movements.

Ezekiel
Typewritten Text
•What tracts are carried in the anterior limb of the internal capsule? 

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text



Ezekiel
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Rostral Thalamic Level - "Ansa Lenticularis" Slide 4

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
Afferents?

Ezekiel
Sticky Note
Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.

Ezekiel
Sticky Note
Stria Medullaris Thalami - Small tract on the medial, ventricular surface of the Mediodorsal Nucleus -- connects the habenular nucleus (located caudally) with the septal nucleus (located rostrally). GOOD LANDMARK FOR MEDIODORSAL NUCLEUS (of the thalamus).
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Sticky Note
Anterior Nucleus: functions in sense of direction by coding head direction relative to external landmarks

Afferents:Mammillothalamic tract,
Hippocampus

Efferents: Cingulate Gyrus

Ezekiel
Typewritten Text
Efferents?
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Efferents?

Ezekiel
Sticky Note
Ventral Anterior Nucleus - Functions in planning movements

Afferents: Basal Ganglia (medial globus pallidus and substantia nigra pars reticulata)

Efferents: Prefrontal Cortex (ventral to motor areas - orchestration of thoughts and actions in accordance with internal goals)
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Lateral Ventricle
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Termination?

Ezekiel
Sticky Note
Mammalo-Thalamic Tract (MTT) -  Mamillary Bodies receive massive inputs from the Hippocmapus via the Fornix, the mammillary Bodies in turn project to the Anterior Nucleus of the Thalamus via the Mammillothalamic Tract (MTT)
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Efferents?

Ezekiel
Sticky Note
Putamen - Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.
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Afferents?

Ezekiel
Sticky Note
Globus Pallidus, Lateral Divison - Basal Ganglia. Two parts. Lateral/external part projects to subthalamic nucleus... receives input from Caudate and Putamen (striatum).  

Ezekiel
Sticky Note
Ventral Pallidum - "Pallidal Element" (Globus Pallidus) of the ventral-striatal-pallidal system that is wired in parallel to the traditional striatal-pallidal system that includes the caudate-putamen (lentiform) and globus pallidus. Part of Basal Forebrain with the Nucleus Basalis of Meynert.

Ezekiel
Sticky Note
Nucleus Basalis of Meynert - Sends cholinergic fibers to the cerebral cortex.  Loss of neurons here is associated with senile dementia in Alzhemer's disease. Part of Basal Forebrain with Ventral Pallidum.
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Lesion here?

Ezekiel
Sticky Note
Anterior Perforated Substance (APS) - In front of optic tract and behind olfactory trigone. 
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Sticky Note
Optic Chiasm

Ezekiel
Sticky Note
Hypothalamus - Although details of the nuclear organization of the hypothalamus cannot be determined on these slides, the absence of staining in medial hypothalamic areas indicates a region with a high density of cells with relatively few myelinated fibers.
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Fornix!
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Termination?

Ezekiel
Sticky Note
Ansa Lenticularis - INDIRECT PATHWAY - tract connecting Lentiform Nucleus (Globus Pallidus + Putamen) to Thalamic Fasciculus. Efferent from Globus Pallidus to VA thalamic nucleus.

Ezekiel
Sticky Note
Anterior Commisure

Ezekiel
Sticky Note
Globus Pallidus, Medial Division - Basal Ganglia. Two parts. medial/internal part projects to thalamic VA & VL... receives input from Caudate and Putamen (striatum).
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Sticky Note
Zona Incerta
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Efferent targets?
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What type of
fibers here?

Ezekiel
Sticky Note
Internal Capsule - (this is the posterior branch, probably superior radiation) Contains both senory and motor fibers flowing to and from the thalamus. 
•Anterior radiation >> prefrontal (MD/VA) /cingulate gyrus (Ant/LD), 
•Superior radiation (via posterior limb) >> premotor (VLa), motor (VLp), somatosensory cortex (VPM/VPL),
•Inferior "sublenticular" Radiation >> audio temporal (MG), 
•Posterior "retrolenticular" Radiation >> visual occipital (LG)
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Fornix twice + no mammillaries + optic chiasm = VA, Anterior, Nucleus Basalis of Meynert
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Where are we?

Ezekiel
Sticky Note
Basal Ganglia and Ventral Striatum Level - Nucleus Accumbens and Genu Of Internal Capsule - Slide 3

Ezekiel
Sticky Note
Genu of Corpus Callosum

Ezekiel
Line
Lateral Ventricle

Ezekiel
Sticky Note
Head of the Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.
LESION = HUNTINGTON'S DISEASE -- causes involuntary movements, dementia, and behavioral changes... Hereditary. Expansion of the trinucleotide repeat CAG.
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Subcallosal Gyrus

Ezekiel
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Anterior or
posterior limb?

Ezekiel
Sticky Note
Internal Capsule, ANTERIOR LIMB - between the putamen and the caudate.

•Anterior radiations (from thalamus) >> prefrontal (MD/VA) /cingulate gyrus (Ant/LD),

Ezekiel
Sticky Note
Fornix - Major hippocampal efferent (arises from fimbria of hippocampus) that arches dorsally along the lateral ventricle.  Terminates in the mamillary bodies and the septal nuclei.

Ezekiel
Sticky Note
Nucleus Accumbens - Medial and ventral extension of the Putamen and represents the major "striatal element" of the Ventral Striatum

Ezekiel
Sticky Note
Putamen - Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts (lateral/external>>subthalamic nucleus, and medial/internal>> thalamic VA & VL) - receives input from Caudate and Putamen (striatum)
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Sticky Note
Anterior Commissure
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Line
Genu of the Internal Capsule
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Lesion here is associated
with what disease? 
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Ezekiel
Sticky Note
Septum Pellucidum - Nucleus Accumbens, Anterior Limb of the Internal Capsule - Slide 2

Ezekiel
Sticky Note
Genu of Corpus Callosum

Ezekiel
Sticky Note
Head of Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Putamen - Basal ganglia. Receives input from cerebral cortex and substancia nigra... most of its output is to  Gobus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Septum Pellucidum - separating lateral ventricles of brain

Ezekiel
Line
Lateral Ventricle

Ezekiel
Sticky Note
Septal Nuclei - Near the septum pellucidum and dorsal to the anterior commisure -- part of the limbic system… a "reward" center

Ezekiel
Sticky Note
Nucleus Accumbens - Medial and ventral extension of the Putamen and represents the major "striatal element" of the Ventral Striatum (Caudate + Putamen = major input source for the Basal Ganglia)

Ezekiel
Line
Subcallosal Gyrus

Ezekiel
Sticky Note
Globus Pallidus - Basal Ganglia. Two parts (lateral/external>>subthalamic nucleus, and medial/internal>> thalamic VA & VL) - receives input from Caudate and Putamen (striatum)

Ezekiel
Sticky Note
External Capsule

Ezekiel
Sticky Note
Claustrum - Gray matter

Ezekiel
Sticky Note
Extreme Capsule
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Anterior
or posterior
limb?

Ezekiel
Sticky Note
Internal Capsule, ANTERIOR LIMB - between the putamen and the caudate.

•Anterior radiations (from thalamus) >> prefrontal (MD/VA) /cingulate gyrus (Ant/LD),
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Where are we?

Ezekiel
Sticky Note
Genu and Rostrum of the Corpus Callosum - Slide 1 
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Genu of Corpus Callosum
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Thalamic afferent?

Ezekiel
Sticky Note
Cingulate Gyrus - target of the Anterior thalamic Nucleus 

Ezekiel
Sticky Note
Septum Pellucidum - separating the lateral ventricles

Ezekiel
Sticky Note
Internal Capsule, ANTERIOR LIMB - between the putamen and the caudate.

•Anterior radiations (from thalamus) >> prefrontal (MD/VA) /cingulate gyrus (Ant/LD),

Ezekiel
Sticky Note
Head of Caudate - Basal Ganglia. Receives input from Cerebral Cortex and Substancia Nigra... most of its output is to Globus Pallidus... heavily involved in motor control.

Ezekiel
Sticky Note
Rostrum of Corpus Callosum
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Line
Subcallosal Gyrus
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Line
Lateral Ventricle

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text



Ezekiel
Typewritten Text
What kind of scan is this?
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Sticky Note
T2 MRI - CSF is BRIGHT.
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Sticky Note
Falx Cerebri

Ezekiel
Sticky Note
Anterior Cerebral Artery

Ezekiel
Sticky Note
Cingulate Gyrus

Ezekiel
Sticky Note
Septum Pellucidum

Ezekiel
Sticky Note
Fornix

Ezekiel
Sticky Note
Globus Pallidus

Ezekiel
Sticky Note
3rd Ventricle

Ezekiel
Sticky Note
Body of Corpus Callosum

Ezekiel
Sticky Note
Body of Caudate

Ezekiel
Sticky Note
Internal Capsule - ANTERIOR LIMB

Ezekiel
Sticky Note
Putamen

Ezekiel
Sticky Note
Insular Cortex

Ezekiel
Sticky Note
MCA

Ezekiel
Sticky Note
Optic Tract

Ezekiel
Sticky Note
Amygdala

Ezekiel
Sticky Note
ACA

Ezekiel
Sticky Note
Frontal Horn, Lateral Ventricle

Ezekiel
Sticky Note
Superior Saggital Sinus

Ezekiel
Sticky Note
Calcarine Sulcus (occipital lobe)

Ezekiel
Sticky Note
MCA

Ezekiel
Sticky Note
Thalamus

Ezekiel
Sticky Note
Posterior Limb of Internal Capsule

Ezekiel
Sticky Note
Genu, Internal Capsule

Ezekiel
Sticky Note
Anterior Limb, internal capsule

Ezekiel
Sticky Note
Head of Caudate

Ezekiel
Sticky Note
Fornix, also could be septal nuclei

Ezekiel
Sticky Note
Splenium of Corpus Callosum

Ezekiel
Sticky Note
Occipital Horn of Lateral Ventricle

Ezekiel
Sticky Note
Putamen

Ezekiel
Sticky Note
Genu of Corpus Callosum

Ezekiel
Sticky Note
Septum Pellucidum?  Or column of fornix?

Ezekiel
Sticky Note
Insular cortex?
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Line
Anterior Horn of the Lateral Ventricle - between the anterior end of the thalamus and the columns of the fornix... NO CHOROID PLEXUS HERE

Ezekiel
Line
Body of the Lateral Ventricle- Contains the CHOROID PLEXUS... roofed by the corpus callosum

Ezekiel
Line
Trigone Of The Lateral Ventricle

Ezekiel
Line
Inferior Horn Of the Lateral Ventricle - limited by the tail of the caudate nucleus and by the stria terminalis... medially, the hippocampus, choroid plexus, and hippocampal fimbria can be seen.  CONTAINS CHOROID PLEXUS.

Ezekiel
Line
Posterior Horn of the Lateral Ventricle

Ezekiel
Line
4th Ventricle

Ezekiel
Line
Cerebral Aqueduct

Ezekiel
Line
3rd Ventricle
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What parts of the lateral ventricle contain choroid plexus?

Ezekiel
Line
Foramen of Monro

Ezekiel
Sticky Note
The BODY of the lateral ventricle and the INFERIOR HORN of the lateral ventricle... the anterior horn does NOT contain Choroid Plexus.
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What disease process is occurring here?

Ezekiel
Sticky Note
Alzheimers - cortical atrophy with enlarged ventricles -- progressive memory loss with accompanying loss of cognition, personality and ability to function.
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What are these?
    What is causing them
    to get smaller?

Ezekiel
Sticky Note
Mammillary Bodies - They are shrinking due to Vitamin B1 (thiamine) Deficiency... this can be caused by ALCOHOLISM... chronic abuse can lead to WERNICKE-KORSAKOFF SYNDROME.... in which the acute (Wernicke's ecephalitis) phase is characterized by atrophy of the mamillary bodies and the MD nuc of the thalamus... causes MEMORY LOSS, mental confusion, vision impairment, stupor, coma, hypothermia, hypotension, ataxia
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What disease is causing this?
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Ezekiel
Sticky Note
Huntington's Disease - Degeneration of the head of the CAUDATE... causes involuntary movements, dementia, and behavioral changes.... HEREDITARY.... expansion of the trinucleotide repeat CAG.
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Infarct of what artery caused this?
What symptoms will this cause?

Ezekiel
Sticky Note
Bilateral posterior cerebral artery infarct... knocking out the entire occipital cortex... this will result in CORTICAL BLINDNESS (light reflexes intact).

Note: 
**Left MCA occlusion - wipes out the left crus cerebri and the RIGHT CST.

**Multiple Sclerosis - multiple cortical plaques evident on CT scan of brain
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What cells are these?
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What disease causes damage to both of these locations?

Ezekiel
Sticky Note
Friedrich's Ataxia - knocks out Purkinje cells, the dorsal spinocerebellar tract, and the dorsal columns... presents with ATAXIA (which commonly includes the eyeballs), gradually worsening with time; heart problems common... can appear like a cerebellar problem, but is localized to the dorsal spinal cord...
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What happened here?

Ezekiel
Sticky Note
Capsular infarct - blood supply from the MCA and anterior choroidal artery to the internal capsule was cut off, causing the posterior limb of the internal capsule (INCLUDING VENTRAL TEIR THALAMIC RADIATIONS, CST, CORTICOPONTINE FIBERS, and OPTIC RADIATIONS) to be damaged... this can cause contralateral hemiparesis, contralateral somatosensory loss, and right homonymous hemianopsia.
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