
Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Sticky Note
Posterior Cerebral Artery

Ezekiel
Sticky Note
Middle Cerebral Artery

Ezekiel
Sticky Note
Anterior Cerebral Artery

Ezekiel
Sticky Note
Anterior Cerebral Artery

Ezekiel
Sticky Note
Middle cerebral artery

Ezekiel
Sticky Note
Internal carotid artery

Ezekiel
Sticky Note
Basilar artery



what's happening here?
where are we in relation to the
red nucleus?

what's this? what does it produce?
what disease is associated with 
this?

?
what do fibers running here connect?

CN nucleus?

what receptors are present here?
describe the pathway this connects to.

Ezekiel
Sticky Note
PAG - opiate receptors... PAG descends through Magnus Raphe Nucleus to raphe-spinal fibers to the substancia gelatinosa to inhibit pain. 

Ezekiel
Sticky Note
Oculomotor 3

Ezekiel
Sticky Note
Decussation of the SCP... we are caudal to the red nucleus

Ezekiel
Sticky Note
Substancia Nigra - Dopamine, Parkinsons

Ezekiel
Sticky Note
Fronto-Pontine Fibers

Ezekiel
Sticky Note
CN 3 - exiting via the interpeduncular fossa



Ezekiel
Sticky Note
Septum Pellucidum

Ezekiel
Sticky Note
Foramen of Monroe

Ezekiel
Sticky Note
Tectum

Ezekiel
Sticky Note
Vermis

Ezekiel
Sticky Note
Mammillary body - functions in memory

Ezekiel
Sticky Note
Optic Chiasm

Ezekiel
Sticky Note
Lamina Terminales

Ezekiel
Sticky Note
Anterior Commissure



what does this produce?

Reflex? Why unique?

what do these produce?

what kind of receptors are found here?
what would happen if you stimulated
this region?

CN? Are the nuclei rostral
or caudal to this level?

Two names for
this?

Ezekiel
Sticky Note
Mesencephalic nucleus of 5.  Jaw Jerk.  Primary afferents in spinal cord.

Ezekiel
Sticky Note
Trochlear... the nuclei (midbrain) are rostral to the level of decussation (pons)... 

Ezekiel
Sticky Note
Locus Ceruleus - Norepinephrine... just medial to the mesencephalic "eye"

Ezekiel
Sticky Note
Periaqueductal Gray - Opiate receptors, stimulation dulls pain

Ezekiel
Sticky Note
MLF

Ezekiel
Sticky Note
Raphe Nucleus.. serotonin

Ezekiel
Sticky Note
Central Tegmental Tract

Ezekiel
Sticky Note
Superior Cerebellar Peduncle

Brachium Conjunctivum

Ezekiel
Sticky Note
Lateral Lemniscus



reflex?
Nucleus? what is this called from an external/dorsal view?

what is this? what used
to occupy this position immediately
caudal in the medulla?

what is this area called?

what is the most likely origin
of these fibers?major input?

what sensory pathway? where are these fibers going?

somatotopy?

Nucleus?

Ezekiel
Sticky Note
Basilar Pons

Ezekiel
Sticky Note
ML - Sacral fibers lateral

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Corticobulbar-spinal fibers -- arising from the cerebral cortex and terminating in the spinal cord (corticospinal tract) or brainstem (corticobulbar tract)... probably originating from BRODMANN'S AREA 4 - PRIMARY MOTOR CORTEX -- VPL thalamic nucleus terminates here.

Ezekiel
Typewritten Text
***Pontine infarct - causes contralateral UMN signs because the CST hasn't decussated yet, and causes contralateral cerebellar signs because the pontocerebellar fibers decussate to enter the MCP.
***Midbrain metastatic tumor or brainstem glioma = loss of CN3, red nucleus, and SCP -- ptosis, outward deviation of eye, unreactive pupil, ipsilateral cerebellar signs.


Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Mesencephalic Nuc of 5 - Jaw jerk

Ezekiel
Sticky Note
Facial colliculus/median eminence

Ezekiel
Sticky Note
6

Ezekiel
Sticky Note
Spinal Nucleus of 5

Ezekiel
Sticky Note
Motor 7 - SVE to mm's of facial expression

Ezekiel
Sticky Note
Auditory pathway --- here we see the two superior olives and the audio afferents decussating between them.  They will ascend in the lateral lemniscus to the medial geniculate body, then the temporal lobe, brodmann 41/42

Ezekiel
Sticky Note
Spinothalamic

Ezekiel
Sticky Note
Cortex/pons - contralateral pontocerebellar fibers

Ezekiel
Sticky Note
MLF... the hypoglossal nucleus, caudal, in the medulla.

Ezekiel
Sticky Note
CTT

Ezekiel
Line

Ezekiel
Sticky Note
Lateral lemniscus



Ezekiel
Line

Ezekiel
Sticky Note
SCP

Ezekiel
Line

Ezekiel
Sticky Note
Dentate

Ezekiel
Line

Ezekiel
Sticky Note
Facial colliculus

Ezekiel
Line

Ezekiel
Sticky Note
Striae medullares

Ezekiel
Line

Ezekiel
Sticky Note
Obex

Ezekiel
Line

Ezekiel
Line

Ezekiel
Line

Ezekiel
Sticky Note
Vestibular area

Ezekiel
Sticky Note
Hypoglossal Triangle

Ezekiel
Sticky Note
Vagal Triangle

Ezekiel
Sticky Note
pineal

Ezekiel
Sticky Note
superior colliculus

Ezekiel
Sticky Note
medial geniculate

Ezekiel
Sticky Note
lateral geniculate

Ezekiel
Sticky Note
Brachium of Inferior Colliculus

Ezekiel
Sticky Note
Superior Cerebellar Peduncle

Ezekiel
Sticky Note
Middle Cerebellar Peduncle

Ezekiel
Sticky Note
Hypoglossal trigone

Ezekiel
Sticky Note
Tuberculum Cuneatus

Ezekiel
Sticky Note
Fasciculus Cuneatus

Ezekiel
Sticky Note
Fasciculus Gracilis

Ezekiel
Sticky Note
Tuberculum Gracilis

Ezekiel
Sticky Note
Vagal Trigone

Ezekiel
Sticky Note
Facial Colliculus (abducens nuc deep)

Ezekiel
Sticky Note
Trochlear Nerve

Ezekiel
Sticky Note
Inferior Colliculus



Afferents?
Efferents?

what conjugate eye movements
does this nucleus help integrate?

motor nucleus here?

where is this
going?

where is this
going?

what sensory pathway is this
   part of?

what sensory pathway is this part of?

where are these fibers,
continuing around the nucleus,
headed?

Ezekiel
Sticky Note
Central Tegmental Tract - going to the inferior olive from the red nucleus

Ezekiel
Sticky Note
Superior Colliculus - Visual

Ezekiel
Sticky Note
Brachium of inferior colliculus - auditory

Ezekiel
Sticky Note
Motor nucleus of 3

Ezekiel
Sticky Note
Interstitial Nucleus of Cajal - vertical eye movements

Note: Nucleus Prepositus does horizontal eye movements.

Ezekiel
Line

Ezekiel
Sticky Note
Ascending MLF

Ezekiel
Sticky Note
Cerebello-thalamic fibers - They're going to the VPL thalamus

Ezekiel
Sticky Note
Red nucleus:

Afferents -
•The deep nuclei of the cerebellum (via SCP)
•Cerebral motor cortex

Efferents -
•Rubrospinal 
•Central tegmental


Ezekiel
Sticky Note
Spinothalamic tract - going to the VPL thalamus

Ezekiel
Line

Ezekiel
Sticky Note
Medial lemniscus



Ezekiel
Line

Ezekiel
Sticky Note
Basilar artery

Ezekiel
Sticky Note
Internal Carotid Artery

Ezekiel
Sticky Note
Medial Rectus Muscle

Ezekiel
Sticky Note
Lateral rectus

Ezekiel
Sticky Note
Sphenoid sinus

Ezekiel
Sticky Note
Middle Cerebellar Peduncle

Ezekiel
Sticky Note
Cerebellar Hemisphere

Ezekiel
Sticky Note
Dentate Nucleus

Ezekiel
Sticky Note
4th Ventricle

Ezekiel
Sticky Note
Basilar pons



what's forming here?

**Where are we now?

what's happening here

?

Ezekiel
Line

Ezekiel
Sticky Note
lateral vestibulospinal

Ezekiel
Sticky Note
lateral corticospinal is decussating

Ezekiel
Line

Ezekiel
Sticky Note
anterior corticospinal - not decussating

Ezekiel
Sticky Note
Nucleus solitarius...
This is part of the medullary respiratory center which is compressed during tonsilar herniation.

Ezekiel
Sticky Note
Nucleus gracilis

Ezekiel
Sticky Note
Medulla - Pyramidal Decussation

Ezekiel
Typewritten Text
what important medullary center is this
part of?

Ezekiel
Typewritten Text



what kind of fibers? why do they
appear white?

what does this produce?

what does this produce?

Ezekiel
Sticky Note
Trochlear Nerve

Ezekiel
Sticky Note
Superior Cerebellar Peduncle

Ezekiel
Sticky Note
Locus Ceruleus - Norepinephrine

Ezekiel
Sticky Note
Raphe Nuclei - produce serotonin

Ezekiel
Sticky Note
Pontocerebellar fibers... these are myelinated... so in an unstained section they appear white



Ezekiel
Sticky Note
VPL of the thalamus

Ezekiel
Line

Ezekiel
Sticky Note
Red Nucleus

Ezekiel
Sticky Note
VPM of the thalamus

Ezekiel
Line

Ezekiel
Sticky Note
Corticothalamic fibers bypassing the red thalamus and entering the VPL (from the SCP)

Could also be CTT fibers forming to descend from the red nucleus to the inferior olive



Ezekiel
Sticky Note
Molecular level -- mostly axons & dendrites, but also stellate and basket cells

Ezekiel
Sticky Note
Purkinje - Single cell layer

Ezekiel
Sticky Note
Granular layer - Granule cells, golgi cells, mossy fibers..

Ezekiel
Sticky Note
White axon outflow --- all Purkinje axons -- leaving the cerebellar cortex to inhibit the deep nuclei of the cerebellum



what two structures does this connect?

origin? would cerebellar signs of a 
   lesion here be ipsilateral or
   contralateral?

Reflex? Why is this nucleus
unique?

modality? target?

what specific structures at the
end of these axon terminals 
detect vibration?
2 point discrimination?
are these fast or slow adapting?
encapsulated or not?

Ezekiel
Line

Ezekiel
Sticky Note
Trigeminal Nerve root

Ezekiel
Typewritten Text
***Trigeminal Neuralgia - anything compressing the trigeminal nerve --- ie the SCA can irritate it... or a tumor (slow progression with more symptoms arising later).
•Lightning-like pain in the cheek, often triggered by touching the face. 

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Mesencephalic Nucleus/Tract of 5. 
•Jaw jerk
•It receives primary afferent neurons INSIDE THE BRAINSTEM. 
•It has chemical synapses, and has pseudounipolar neurons.

Ezekiel
Sticky Note
SCP

Ezekiel
Sticky Note
Ventral Spinocerebellar Tract - lesion would cause ipsilateral cerebellar signs...

Note: a lesion in the pontine gray would cause contralateral cerebellar signs.

Ezekiel
Sticky Note
Motor nucleus of 5 - SVE to muscles of mastication via the mandibular division.

Ezekiel
Sticky Note
Principle nucleus of 5 - 
•Vibration - Pacinian Corpuscle, fast adapting, encapsulated
•Propioception - spindle fibers/GTO, slow adapting, encapsulated
•2-point discrimination - Meissner's Corpuscle, fast adapting, encapsulated


Ezekiel
Sticky Note
Central Tegmental Tract - Red Nucleus and Inferior Olive

Ezekiel
Typewritten Text
*What tract arises from the principle nucleus? Where does it terminate?


Ezekiel
Typewritten Text
*What tract arises from the spinal nucleus of the trigeminal? Where does it terminate?

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
The dorsal trigeminothalamic tracts arise from the principle nucleus of the trigeminal... these terminate in the VPM thalamus.

Ezekiel
Sticky Note
The Ventral trigeminothalamic tract arises from the spinal nucleus of the trigeminal (and also has contributions from the principle nucleus), and terminates in the VPM thalamus.



Ezekiel
Sticky Note
Zone of Lissauer - contains finely myelinated and unmyelinated axons originating from the substancia gelatinosa and involved in sensory modulation

Ezekiel
Line

Ezekiel
Sticky Note
Dorsal Spintocerebellar Tract

Ezekiel
Line

Ezekiel
Sticky Note
Spinothalamic tract

Ezekiel
Line

Ezekiel
Sticky Note
Descending MLF

Ezekiel
Typewritten Text
Where are we in the spinal cord?

Ezekiel
Sticky Note
High cervical.  Notice the abundant white matter... the "lateral horn" appearance here is deceiving... this is too oval, and too large to be thoracic.

Ezekiel
Line

Ezekiel
Sticky Note
Posterior Median Sulcus

Ezekiel
Line

Ezekiel
Sticky Note
Posterior Intermediate Sulcus

Ezekiel
Line

Ezekiel
Sticky Note
Dorsal Root

Ezekiel
Line

Ezekiel
Sticky Note
Posterior lateral sulcus

Ezekiel
Line

Ezekiel
Sticky Note
Anterior median fissure (where anterior spinal artery runs)

Ezekiel
Line

Ezekiel
Sticky Note
Anterior Commisure

Ezekiel
Line

Ezekiel
Sticky Note
Anterior lateral sulcus

Ezekiel
Line

Ezekiel
Sticky Note
Ventral Spinocerebellar Tract

Ezekiel
Line

Ezekiel
Sticky Note
Anterior Corticospinal

Ezekiel
Line

Ezekiel
Sticky Note
Tectospinal

Ezekiel
Line

Ezekiel
Sticky Note
Lateral vestibulospinal

Ezekiel
Line

Ezekiel
Sticky Note
Lateral corticospinal

Ezekiel
Line

Ezekiel
Sticky Note
Rubrospinal



Ezekiel
Line

Ezekiel
Sticky Note
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

Ezekiel
Line

Ezekiel
Sticky Note
Parahippocampal gyrus

Ezekiel
Line

Ezekiel
Sticky Note
PICA

Ezekiel
Line

Ezekiel
Sticky Note
Posterior Cerebral Artery

Ezekiel
Line

Ezekiel
Sticky Note
Middle Cerebral Artery



Afferents?

?

how many layers?
what is all of this
stuff?

Nucleus?

Afferents?

Ezekiel
Sticky Note
Superior Cerebellar Peduncle - 
Afferents:
•Deep cerebellar nuclei (ie Dentate)
•VSCT

Ezekiel
Line

Ezekiel
Typewritten Text
what is decussating here? 

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Ventral Spinocerebellar Tract -- double crossed... decussates after entering the superior cerebellar peduncle

Ezekiel
Sticky Note
VSCT

Ezekiel
Line

Ezekiel
Sticky Note
Mesencephalic Nucleus of 5

Ezekiel
Sticky Note
Motor Nucleus of 5 - SVE to mm's of mastication

Ezekiel
Sticky Note
Pontocerebellar fibers (contralateral)

Ezekiel
Sticky Note
Three - 
•Molecular
•Purkinje
•Granular




Ezekiel
Sticky Note
Optic Chiasm

Ezekiel
Sticky Note
Optic Tract

Ezekiel
Sticky Note
Middle Cerebral Artery

Ezekiel
Sticky Note
Amygdala

Ezekiel
Sticky Note
Mamillary Body

Ezekiel
Sticky Note
Red Nucleus

Ezekiel
Sticky Note
Vermis

Ezekiel
Sticky Note
Cerebral Aqueduct

Ezekiel
Sticky Note
Superior Colliculus

Ezekiel
Sticky Note
Cerebral Peduncle

Ezekiel
Sticky Note
Pituitary Stalk (infundibulum)

Ezekiel
Line

Ezekiel
Sticky Note
Gyrus Rectus (straight gyrus)



describe this pathway

what sensory modality runs in fibers here? what brodmann area
does this ultimately project to? what cerebral lobe? what named gyrus?

what is happening here?
CN nuclei? what is this connecting?

somatotopy?

where is this going?

where is this going?

what's this stuff?
what does it produce?
what disease is it associated with?

BONUS:
what nuclei are found here?
what do they produce?

what fibers are located
in the middle of this?

what receptors are present here?

Ezekiel
Sticky Note
PAG - opiate receptors

Ezekiel
Sticky Note
Trochlear Nucleus - GSE to contralateral superior oblique - decussates caudally in the pons.

Ezekiel
Sticky Note
Auditory - "SLIM" - superior olive, lateral lemniscus, inferior colliculus, medial geniculate... terminates in the Temporal lobe Primary Auditory Center -- brodmann area 41/42... superior temporal gyrus "Heschel's Gyrus" -- extending deep into the lateral fissure.

Ezekiel
Sticky Note
Lateral lemniscus - auditory... see above note.

Ezekiel
Sticky Note
Central tegmental tract - red nucleus to inferior olive

Ezekiel
Sticky Note
Decussation of the superior cerebellar peduncle

Ezekiel
Sticky Note
Spinothalamic tract - going to the VPL thalamus

Ezekiel
Sticky Note
Medial lemniscus - feet dorsolateral

Ezekiel
Sticky Note
Substancia Nigra
Dopamine
Parkinson's

Ezekiel
Sticky Note
Ventral Tegmental Nuclei - produce dopamine

Ezekiel
Sticky Note
Corticospinal fibers and corticobulbar fibers

Ezekiel
Sticky Note
Rubrospinal tract

Ezekiel
Sticky Note
MLF - going to the VPL thalamus



Ezekiel
Line

Ezekiel
Sticky Note
Anterior commisure

Ezekiel
Sticky Note
Splenium of the corpus callosum

Ezekiel
Line

Ezekiel
Sticky Note
Lamina terminales

Ezekiel
Line

Ezekiel
Sticky Note
Optic Chiasm

Ezekiel
Line

Ezekiel
Sticky Note
Tuber Cinerum

Ezekiel
Line

Ezekiel
Sticky Note
Infundibulum

Ezekiel
Line

Ezekiel
Sticky Note
Massa Intermedia - connects the two thalamic lobes

Ezekiel
Line

Ezekiel
Sticky Note
Posterior commisure - part of the epithalamux

Ezekiel
Line

Ezekiel
Sticky Note
Pineal body

Ezekiel
Line

Ezekiel
Sticky Note
Foramen Monroe

Ezekiel
Line

Ezekiel
Sticky Note
Genu of the corpus callosum

Ezekiel
Line

Ezekiel
Sticky Note
Cingulate gyrus

Ezekiel
Line

Ezekiel
Sticky Note
4th ventricle

Ezekiel
Line

Ezekiel
Sticky Note
Vermis

Ezekiel
Line

Ezekiel
Sticky Note
Cerebral aqueduct (of sylvius)

Ezekiel
Line

Ezekiel
Sticky Note
Mamillary body

Ezekiel
Line

Ezekiel
Sticky Note
CN 3

Ezekiel
Line
Rostrum of the Corpus Callosum



what is becoming what here?
functionally, what is this replacing?
what lamina is this?

**where are we?

Nucleus of what CN located here?
What lamina is this?

Ezekiel
Sticky Note
This is the substancia gelatinosa, in lamina 2 and 3... it's being replaced by the spinal nucleus of 5.... which is taking over for the dorsal horn.

Ezekiel
Sticky Note
Spinal accessory (11)... this is located in lamina 9 with the alpha motor neurons from C1-->C6.

Ezekiel
Sticky Note
Anterior CST

Ezekiel
Sticky Note
Lateral CST

Ezekiel
Sticky Note
C1/Medullary Junction

Ezekiel
Line

Ezekiel
Sticky Note
Spinothalamic

Ezekiel
Line

Ezekiel
Line

Ezekiel
Sticky Note
DCST/VCST

Ezekiel
Line

Ezekiel
Sticky Note
Reticulospinal/Vestibulospinal Tracts

Ezekiel
Line

Ezekiel
Sticky Note
Descending MLF



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



what do these fibers connect?

what do these fibers connect?

what do these fibers connect?

sensory modality? reflex?

sensory modality? to what?

what exits
here?

what pathway is 
this part
of?

where is this going? what sensory pathway is this associated with?

somatotopy?

where is this going?

?

Efferents go where?

**what structures comprise a cerebral peduncle?

Ezekiel
Line

Ezekiel
Typewritten Text
where do the efferents go?

Ezekiel
Sticky Note
The substantia nigra projects to the basal ganglia --- specifically the caudate nucleus and putamen.

Ezekiel
Sticky Note
Ascending MLF --- contains PPRF and Vestibular fibers, going to the contralateral 3,4,6 nuclei

Ezekiel
Sticky Note
Central Tegmental Tract - going from the red nucleus to the inferior olive

Ezekiel
Sticky Note
The crus cerebri and the substancia gelatinosa

Ezekiel
Sticky Note
Edinger Westphal Nucleus - GVE to the ciliary muscles -- pupillary constriction to light reflex (bilateral stimulation via the pretectal region -- consenual and direct response)

Ezekiel
Sticky Note
Motor 3 - GSE to the extraocular mm's.

Ezekiel
Sticky Note
Temporo-Occipito-Parieto Pontine Fibers

Ezekiel
Sticky Note
Corticobulbar and corticospinal fibers

Ezekiel
Sticky Note
Fronto-Pontine fibers

Ezekiel
Sticky Note
SCP - going to the Red Nucleus and the VPL thalamus

Ezekiel
Sticky Note
CN 3 - interpeduncular fossa

Ezekiel
Sticky Note
ML - feet are dorsolateral

Ezekiel
Sticky Note
Brachium of the inferior colliculus. Auditory.

Ezekiel
Sticky Note
VPL thalamus... spinothalamic

Ezekiel
Sticky Note
Vision - superior colliculus

Ezekiel
Typewritten Text
Note: Weber Syndrome "Medial Midbrain Syndrome" -- Occlusion of Posterior Cerebral Artery causes loss of ipsilateral CN3 and contralateral hemiplegia (due to damage to ipsilateral cerebral peduncle)



what are some of the
functions of this diverse
array of fibers?

what reflex is this involved in?
what CN's use this?
what are its sensory modalities?

where does this project to? via what?
what kind of sensory info does it receive?

Ezekiel
Sticky Note
Dorsal Motor Nucleus of 10

Ezekiel
Sticky Note
Spinal/Inferior Vestibular Nucleus

Ezekiel
Sticky Note
Inferior Cerebellar Peduncle

Ezekiel
Sticky Note
Lateral cuneate Nucleus - efferents to the ICP, via the cuneocerebellar tract... upper body above Clarks (L3>C8), muscle tension from GTO's and stretch from spindle fibers.

Ezekiel
Sticky Note
Solitary Tract

Ezekiel
Sticky Note
Spinal Trigeminal Nucleus (left) spinal trigeminal tract (right)

Ezekiel
Sticky Note
Nucleus Ambiguus 
•Baroreceptor Reflex
•9,10,11
•GVE via 10 in baroreceptors
•Mostly SVE via pharynx/larynx muscles (10,11), and stylopharyngeous (9)

Ezekiel
Sticky Note
Reticular Formation - 
•Pattern generator (eye movements --PPRF/horizontal -- riMLF/vertical, chewing, swallowing, coughing, sneezing, walking - pedunculopontine nuclei)
•Sleeping/wakefullness (ARAS - ascending reticular activating system)
•Pain perception (PAG)

Ezekiel
Sticky Note
Descending MLF

Ezekiel
Sticky Note
Hypoglossal Nucleus (GSE)



**where are we?

efferents?

what's forming here?

?

what's forming here?
what will it become?
where does it terminate?

Nucleus? Modalities?

Nucleus? Modalities?

this just moved
dorsally

Ezekiel
Typewritten Text

Ezekiel
Line

Ezekiel
Sticky Note
Dorsal Motor Nucleus of the Vagus - GVE to the gut

Ezekiel
Sticky Note
Obex - btwn 4th ventricle and central canal of spinal cord

Ezekiel
Sticky Note
Sensory Decussation of the Medulla at the level of the Principle Olive (sense decussation refers to dorsal columns decussating from the nuc gracilis and cuneatus to the ML via the internal arcuate fibers)...
REMEMBER: If you see the olive, motor decussation has not yet occurred

Ezekiel
Sticky Note
Lateral Cuneate Nucleus.  The cuneocerebellar tract... which terminates at the inferior cerebellar peduncle (as mossy fibers).

Ezekiel
Sticky Note
Tract of nucleus solitarius -- white part surrounding it is the nucleus... receives SVA from 7, 9 ,10 (tastebuds) and receives baroreceptors (9 - Carotid Sinus, 10 - Aortic arch)

Ezekiel
Sticky Note
Hypoglossal Nucleus - GSE to intrinsic/extrinsic tongue muscles.

Ezekiel
Sticky Note
Above - MLF
Below - Tectospinal

Ezekiel
Sticky Note
Reticulospinal Tract and Lateral Vestibulospinal Tract (little arrow)

Ezekiel
Sticky Note
Medial Lemniscus

Ezekiel
Sticky Note
Climbing Fibers - Olivocerebellar fibers

Ezekiel
Sticky Note
Lateral Vestibulospinal

Ezekiel
Sticky Note
Spinal Trigeminal Nucleus - GSA from 5,7,9,10

Ezekiel
Sticky Note
Dorsal Spinocerebellar Tract

Ezekiel
Line

Ezekiel
Sticky Note
Internal arcuate fibers - going from the nuclei gracilis/cuneatus to the ML (DECUSSATING).

Ezekiel
Sticky Note
Lateral Reticular Nucleus - going to the inferior cerebellar peduncle



what's happening here?

what sensory pathway is
this part of?

?
Two names
for these? ?

Ezekiel
Line

Ezekiel
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 lemniscus

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
Typewritten Text
Where are we?

Ezekiel
Sticky Note
Midbrain-diencephalic transition.

Ezekiel
Line

Ezekiel
Sticky Note
Lateral Ventricle

Ezekiel
Line

Ezekiel
Sticky Note
Body of Caudate

Ezekiel
Line

Ezekiel
Typewritten Text
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).

Ezekiel
Line

Ezekiel
Typewritten Text
Termination?

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

Ezekiel
Line

Ezekiel
Sticky Note
Tail of Caudate

Ezekiel
Line

Ezekiel
Typewritten Text
Ends
where?

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

Ezekiel
Line

Ezekiel
Typewritten Text
Modalities?

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

Ezekiel
Line

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
Termination?

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

Ezekiel
Line
Basilar Pons

Ezekiel
Line

Ezekiel
Typewritten Text
Termination?

Ezekiel
Sticky Note
Central Tegmental Tract (ascending) - Arises from the solitary nucleus (GVA fibers from 9,10,12), terminates in the VPM 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. 

Ezekiel
Line
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

Ezekiel
Line

Ezekiel
Typewritten Text

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 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).

Ezekiel
Line

Ezekiel
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.

Ezekiel
Typewritten Text
Leaky or impermeable
blood vessels?

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text

Ezekiel
Line
Periaqueductal Gray



**where are we?
**what nuclei pictured here does the vagus nerve use?

what fibers run 
through here?

what CNs use this?
what modality?

lesion sign? what modality and reflex is this
involved in? (hint: NA is also involved)

what fibers decussate
to enter here? Fibers from here are

terminating ipsilaterally
at this level, entering what?

Ascending
or descending?

Ezekiel
Sticky Note
Climbing Fibers - Olivocerebellar fibers

Ezekiel
Sticky Note
Descending MLF - we haven't reached the abducens level yet

Ezekiel
Sticky Note
4th ventricle

Ezekiel
Sticky Note
Tongue points toward the lesion.... it goes toward the atrophied side

Ezekiel
Sticky Note
Dorsal Motor Nucleus of 10 - GVE - Baroreflex... Nucleus Ambiguus also provides some GVE to slow the heart down (efferent arc)

Nucleus Solitarius is the afferent arc - GVA from the Carotid Sinus (9) and Aortic Arch (10)

Ezekiel
Sticky Note
Dorsal Spinocerebellar Tract - entering the inferior cerebellar peduncle

Ezekiel
Sticky Note
Inferior/Spinal Vestibular Nucleus - has a peppered appearance due to vestibulospinal fibers running through it.

Ezekiel
Sticky Note
Solitary Tract - carrying SVA from taste buds (7,9,10) and GVA from carotid body (9) and aortic arch (10)

Ezekiel
Sticky Note
Nucleus Ambiguus - 9,10,11
GVE in the baroreceptor reflex (via 10)
SVE to the stylopharyngeous (9) and mm's of the larynx and pharynx (10,11)

Ezekiel
Sticky Note
Reticulospinal and Lateral Vestibulospinal Tracts

Ezekiel
Line

Ezekiel
Sticky Note
Central tegmental fasciculus - fibers surrounding the inferior olive.

Ezekiel
Sticky Note
Medulla - Vagus Nerve level...

Nucleus ambiguus and dorsal motor nucleus

Ezekiel
Typewritten Text
***Wallenberg Syndrome - Classic "crossed-brainstem disorder" - PICA supplies blood to this level, and an occlusion (of it or the vertebral) produces hoarseness (10), ptosis (HAT), nausea/dizziness/dysmetria (ICP), IPSLATERAL LOSS OF PAIN/TEMP ON FACE (Spinal 5 Tract), CONTRALATERAL LOSS OF PAIN/TEMP BODY (spinothalamic tract).

Ezekiel
Sticky Note
Ventral Spinocerebellar Tract

Ezekiel
Sticky Note
Medial Lemniscus

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
***Medulloblastoma - most common primary central nervous system tumor that arises in childhood -- presents with dizziness, headaches and double vision.

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
***Medial Midbrain / Weber Syndrome - Posterior Cerebral Artery occlusion
Signs:
•Ipslateral CN 3 lesion - outward deviation of eye on this side
•Contralateral hemiplegia (cerebral peduncle involved)

Ezekiel
Typewritten Text



Ezekiel
Sticky Note
Brown-Sequard Syndrome
•Contralateral deficit of pain and temperature (spinothalamic)
•Ipsilateral weakness (corticospinal)

Ezekiel
Sticky Note
Amyotrophic Lateral Sclerosis
•Progressive degeneration of the lateral corticospinal tracts and loss of anterior horn cells at multiple levels of the spinal cord and brainstem
•Initially lower motor neuron signs (atrophy fasciculations, weakness) but no sensory loss
•Later UMN signs (spastic paraparesis/quadriparesis with hyperactive reflexes and babinski)

Ezekiel
Sticky Note
Wallenberg Syndrome - Infarct of PICA or vertebral artery
Classic "crossed-brainstem disorder" - PICA supplies blood to medulla, and an occlusion (of it or the vertebral) produces hoarseness (10), ptosis (HAT), nausea/dizziness/dysmetria (ICP).

•IPSLATERAL LOSS OF PAIN/TEMP ON FACE (Spinal 5 Tract), CONTRALATERAL LOSS OF PAIN/TEMP BODY (spinothalamic tract).

Ezekiel
Sticky Note
Tabes Dorsalis - Caused by neurosyphilis -- dorsal column degeneration.
•Lightning (radicular) pains from initial dorsal root involvement
•Paresthesia, loss of vibration and position sense
•Absent reflexes but intact strength

Ezekiel
Sticky Note
Pontine Myelinolysis


Ezekiel
Typewritten Text
**Note: Loss of dorsal columns = +Rhomberg sign

Ezekiel
Typewritten Text
**Note: Weber Syndrome - "Medial Midbrain Syndrome" -- occlusion of posterior cerebral artery... ipsilateral CN3 lesion and contralateral hemiplegia (loss of ipsilateral cerebral peduncle)



A tumor in this "angle" would
affect what CN nuclei?

Extension of what?
Sends projections to where?

sensory modality?
to what?

what pathway does
this project to? where
is its final termination?

Extension of what?
What are its projections called?
Where do they go? 

where is
this going?

where is this
going?

what two tracts terminated
here just caudally to this 
level?

**where are we?
**what nuclei pictured here does the glossopharyngeal (9)
nerve use?
**what CN "level" is just caudal to this?

what conjugate eye movements does this
        nucleus help with?

Ezekiel
Sticky Note
Nucleus Prepositus - concerned with horizontal eye movement via its connection with the abducens nucleus, which is found more rostrally.

Ezekiel
Typewritten Text
**Note the absence of the medial and lateral vestibulospinal tracts at this level (medulla/glossopharyngeal)... this is because we have reached the apex of the medial and lateral vestibular nuclei (the source of these descending tracts).

Ezekiel
Typewritten Text

Ezekiel
Sticky Note
Auditory pathway -

Spiral ganglion/Cochlear body >> bilateral superior olives (via the trapezoid body) >> lateral lemniscus >> inferior colliculus >> brachium of IC >> medial geniculate nucleus of the thalamus (metathalamus) >> temporal auditory cortex (brodmann 41/42) 

Ezekiel
Sticky Note
IC - dorsal spinocerebellar tract and the cuneocerebellar tract

other contribution: climbing fibers

Ezekiel
Sticky Note
ventral cochlear nucleus

Ezekiel
Sticky Note
Pontobulbar Body (PBB) - 
Extension of pontine gray, sends projections to the cerebellum

Ezekiel
Sticky Note
Cerebellopontine/Cerebellomedullary Angle - Tumors here effect 7,8, and 9

Ezekiel
Sticky Note
Medulla - level of Glossopharyngeal (9) --- at the "saddle bags"
•Solitary Nucleus (SVA from tongue)
•Spinal Trigeminal Nucleus (GSA from ear)

Not pictured:
•Nucleus Ambiguus (9,10,11) - SVE to stylopharyngeous (9. palate elevation)
•Inferior Salvitory Nucleus (GVE, parotid gland)


Just caudal to this level is the Medulla - level of the vagus.

Ezekiel
Sticky Note
Arcuate Nucleus - comes from the Pontine Gray, it's projecting axons are called the "striae medullaris", and they course along the floor of the 4th ventricle to cerebellum

Ezekiel
Sticky Note
Spinothalamic Tract - going to the VPL thalamus

Ezekiel
Sticky Note
Ventral spinocerebellar tract - superior cerebellar peduncle

Ezekiel
Sticky Note
Left - spinal tract of 5
Right - spinal nuc of 5

Ezekiel
Sticky Note
Striae Medullaris from the arcuate nucleus.... goes along floor of 4th ventricle to the cerebellum

Ezekiel
Typewritten Text

Ezekiel
Line

Ezekiel
Sticky Note
Central Tegmental Tract - emerging as the inferior olive disappears

Ezekiel
Sticky Note
Motor Nuc of 7 - SVE to the mm's of facial expression



Ezekiel
Line

Ezekiel
Sticky Note
Pons

Ezekiel
Line

Ezekiel
Sticky Note
4th vent

Ezekiel
Line

Ezekiel
Sticky Note
Basilar artery

Ezekiel
Line

Ezekiel
Sticky Note
PPRF Infarct causing internuclear opthalmoplegia by messing with the MLF...

Ezekiel
Typewritten Text
Basilar artery from this cross section was on the quiz.



what functional division
of the cerebellum is this
part of?

what projects to these
nuclei? 

projects bilaterally to what?

sensory modality?

where does
this project to?

what kind
of fibers course
through this?
what is their
source?

Ezekiel
Typewritten Text
Which cerebellar cortical fibers project to the deep cerebellar nuclei? 

Ezekiel
Sticky Note
Purkinje Fibers... and they inhibit them.

Ezekiel
Sticky Note
Fastigeal Nucleus - to the vestibular nuclei (contralateral nuclei via the hook bundle/uncinate process)

Ezekiel
Sticky Note
Interposed (globose and emboliform) -
Paravermal/medial hemisphere projects here --- as part of the spinocerebellum.

Ezekiel
Sticky Note
Dentate nucleus - it is part of ponto/neocerebellum controlling planning and coordination of movement

Ezekiel
Sticky Note
Hypoglossal Nucleus - GSE to intrinsic tongue

Ezekiel
Sticky Note
Inferior cerebellar peduncle -- both mossy and climbing fibers.

mossy fibers - dorsal spinocerebellar fibers and cuneocerebellar fibers

climbing fibers - inferior olive

Ezekiel
Sticky Note
Dorsal cochlear nucleus - Audio from primary cochlear afferents to the superior olive.

"SLIM"
superior olive >> lateral lemniscus >> inferior colliculus >> medial geniculate 

Ezekiel
Typewritten Text

Ezekiel
Typewritten Text
They flipped this image over on the quiz and asked about the Fastigial nucleus.



reflex?

what spinal column tract
   does this mimic? where are its
afferent axon cell bodies located?

what foramen does this
branch run through?

where did this originate?
where is it going?

Asending or descending?
How do you test the functionality
of this tract?

Ezekiel
Sticky Note
Mesencephalic Nucleus of 5. Jaw Jerk.

Ezekiel
Sticky Note
Superior Cerebellar Peduncle

Ezekiel
Sticky Note
Ventral spinocerebellar tract

Ezekiel
Sticky Note
Principle Nucleus of 5 - mimics dorsal column tracts - 2 point, propioception, vibration...

The afferent axon cell bodies are located in the Trigeminal Ganglion.

Ezekiel
Sticky Note
Motor nucleus of 5 - goes through the foramen ovale (the mandibular division - the only motor division of CN 5).

Ezekiel
Sticky Note
Ascending MLF (we're above the abducens level)... you can test the MLF using the Doll's Head Maneuver for the vestibulo-ocular reflex.

Ezekiel
Sticky Note
Central tegmental tract - Red nucleus to the inferior olive.

Ezekiel
Line

Ezekiel
Typewritten Text
which cranial nerve exits
the brainstem here, via the middle cerebellar peducnle?

Ezekiel
Sticky Note
CN 5



somatotopy? where
will this terminate?

where will this terminate? what symptoms would you 
observe if you cut these fibers here?

what sensory info is carried here? where is it going rostrally?

where do the efferents go?CN? Why unique?

what symptoms would be observed
if you cut this cluster of fibers?

Ascending or descending?
How would you
test this tract
clinically?

what do these produce? what
named nucleus is an example?

what two structures
does this connect?

what is the major afferent
to this structure?

Ezekiel
Line

Ezekiel
Sticky Note
Locus Ceruleus

Ezekiel
Typewritten Text
what gives rise
to this part of the
tract?

Ezekiel
Sticky Note
Ascending MLF - arises from medial and superior vestibular nuclei, project bilaterally to the oculomotor, trochlear, and abducens nucleus, coordinates conjugate eye movements with head movements (ie VESTIBULO-OCULAR REFLEXES) 

CLINICAL TEST:  Doll's Head maneuver... tests whether the brainstem is intact from the Pons to the midbrain (the course of the MLF)

Ezekiel
Sticky Note
Trochlear.  
•Dorsal side exit from brainstem
•Decussates (left 4 goes to RIGHT superior oblique)
•Longest intracranial course

Ezekiel
Sticky Note
Superior Cerebellar Peduncle - efferent fibers go to the Red nucleus and VPL thalamus.

Ezekiel
Sticky Note
Lateral lemniscus - carries auditory information from the superior olive to the inferior colliculus.

Ezekiel
Sticky Note
Spinothalamic Tract -- terminates in the VPL thalamus... if you cut the fibers here, you would observe contralateral bodily deficit in pain and tempterature (since this decussated in the spinal cord after synapsing at the ipsilateral Nucleus Proprius).

Ezekiel
Sticky Note
Medial Lemniscus - feet are lateral, head is medial

Ezekiel
Sticky Note
Raphe Nuclei - produce serotonin. The Magnus Raphe nucleus (axons from the PAG descend via this nucleus to synapse in the spinal cord and inhibit pain afferents).

Ezekiel
Sticky Note
Contralateral pontocerebellar fibers.

Ezekiel
Sticky Note
Contralateral UMN signs

Ezekiel
Sticky Note
Central tegmental tract - red nucleus to inferior olive

Ezekiel
Typewritten Text
*Note the absence of the VSCT at this level - it has now terminated in the SCP.



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



Ezekiel
Sticky Note
Fornix

Ezekiel
Sticky Note
Septum Pellucidum

Ezekiel
Sticky Note
Genu Corpus Callosum

Ezekiel
Sticky Note
Foramen Monroe

Ezekiel
Sticky Note
Anterior Commissure

Ezekiel
Sticky Note
Mammilary Body

Ezekiel
Sticky Note
Cisterna Magna

Ezekiel
Sticky Note
Red Nucleus

Ezekiel
Sticky Note
Cerebral aqueduct

Ezekiel
Sticky Note
Tectum

Ezekiel
Line

Ezekiel
Sticky Note
Cingulate Gyrus

Ezekiel
Line

Ezekiel
Sticky Note
Basilar artery

Ezekiel
Line

Ezekiel
Sticky Note
Anterior Cerebral Artery

Ezekiel
Line
Cingulate sulcus

Ezekiel
Line
Superior frontal gyrus

Ezekiel
Line
Subcallosal Gyrus

Ezekiel
Line
Paracentral gyrus

Ezekiel
Line
Marginal sulcus

Ezekiel
Line
Precuneus - between the cingulate sulcus and the parieto-occipital sulcus

Ezekiel
Line
Cuneus

Ezekiel
Line
Calcarine sulcus

Ezekiel
Line
Lingual gyrus

Ezekiel
Line
Cerebellar vermis

Ezekiel
Sticky Note
4th ventricle




