UIC BRAINSTEM

Descriptions of Labels

1. Sacral Spinal Cord
Dorsal Root: contains afferent (sensory) axons from spinal nerves. These axons enter the spinal cord at the dorsal lateral sulcus, where the larger axons are slightly medial to the more lateral position of the smaller axons. 

Central Canal: The rudimentary central canal of the spinal cord is closed in adults. If the central canal enlarges as a tube it can cause the symptoms of syringomyelia. 

Cauda Equina: (horses tail) is made up of dorsal and ventral roots. These roots traverse the Lumbar cistern between the spinal cord and their exit at an intervertebral foramen. They will usually float away from a syringe needle used to sample the CSF.
Anterior Spinal Artery: formed by the posterior cranial fossa by a branch from each vertebral artery, and is supplemented at many levels of spinal cord by segmental arteries. It supplies approx. the ventral 2/3 of the spinal cord. 

Ventral Horn: of spinal gray matter contains motor neurons whose axons leave the spinal cord in a ventral root and innervate striated muscles. These are the Lower Motor Neurons, upon which all CNS “motor pathways” must finally exert an influence in order to control muscle tension and contraction.

Substantia Gelatinosa: long nucleus of the dorsal horn. Neuronal activity in this nucleus serves to modulate pain transmission. (On slide, is a completely unstained area.)

Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.

Anterior White Commissure: has myelinated axons crossing the midline. These axons relay sensory information for pain and temperature, and will contribute to the anterolateral system.

Ventral Median Fissure: contains sulcal branches of the anterior spinal artery, which thereby reach deep into the spinal cord.

Ventral Root: made up of axons from lower motor neurons. These axons will go to striated skeletal muscle (i.e. somatic) or to ganglia of the ANS (i.e. visceral)

Intermediate Gray: between the dorsal and ventral horns, is where the CNS will integrate segmental sensory and descending motor signals to coordinate complex motor output.

Lissauer’s Tract: located b/t the pia and the dorsal limit of the dorsal horn. Contains mostly unmyelinated axons collaterals of dorsal root pain fibers. Thus, information entering over one nerve root will be shared with 2-3 spinal segments above and below its point of entry. 

2. Lumbar Spinal Cord

Medial Division of Dorsal Root: represents the more heavily myelinated axons in the dorsal root. Here, axons are shown arching toward the lower part of the dorsal horn.
Lateral Funiculus: is the area of white matter b/t the dorsal lateral sulcus and the ventral lateral sulcus. Many ascending and descending pathways are located in the lateral funiculus.
Lower Motor Neurons: in the ventral horn are the final cells through which the CNS can affect muscle contraction.

Ventral Funiculus: area of white matter between the ventral lateral sulcus and the ventral medial sulcus. It contains mostly descending tracts projecting to lower motor neurons in the medial part of the ventral horn. 
Substantia Gelatinosa: long nucleus of the dorsal horn. Neuronal activity in this nucleus serves to modulate pain transmission. (On slide, is a completely unstained area.)

Dorsal Root: contains afferent (sensory) axons from spinal nerves. These axons enter the spinal cord at the dorsal lateral sulcus, where the larger axons are slightly medial to the more lateral position of the smaller axons. 

Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.

Lateral Corticospinal Tract: is an upper motor neuron pathways originating in cerebral cortex and ending in spinal cord. At this lumbar level it is near the surface b/c there is no dorsal spinocerebellar tract. 

Ventral Spinal Artery: is formed in the posterior cranial fossa by a branch from each vertebral artery, and is supplemented at many levels of spinal cord by segmental arteries. It supplies approx. the ventral 2/3 of the spinal cord.

Dorsal Median Sulcus and Septum: The septum continues towards the central canal, and the sulcus/septum mark the separation b/t the right and left fasciculus gracilis.

Central Canal: The rudimentary central canal of the spinal cord is closed in adults. If the central canal enlarges as a tube it can cause the symptoms of syringomyelia. 

Ventral Median Fissure (Sulcus): contains sulcal branches of the anterior spinal artery, which thereby reach deep into the spinal cord.

3. Thoracic Spinal Cord

Nucleus Dorsalis of Clark: is found in spinal cord levels T1 to L2. The fairly large neurons have an axon that joins the ipsilateral dorsal spinocerebellar tract. Sensory information from fasciculus gracilis, mostly muscle and tendon receptors, is relayed to higher centers.

Intermediolateral Cell Column: is a long nucleus found in spinal cord levels T1 to L2. The small neurons give rise to sympathetic preganglionic axons which exist in ventral roots and end on ganglia in the periphery. 
Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.

Substantia Gelatinosa: long nucleus of the dorsal horn. Neuronal activity in this nucleus serves to modulate pain transmission. (On slide, is a completely unstained area.)

Ventral Root: made up of axons from lower motor neurons. These axons will go to striated skeletal muscle (i.e. somatic) or to ganglia of the ANS (i.e. visceral)

Dorsolateral Sulcus: is a longitudinal groove where the dorsal roots of segmental spinal nerves enter the spinal cord.

Dorsal Spino-Cerebellar Tract: This cannot be seen as a distinct tract except by using experimental procedures. Sensory information of a proprioceptive nature, mostly for lower extremity, is carried from spinal cord to cerebellum.

Lateral Cortico-spinal Tract (see in comparison to lumbar level): It cannot be seen as a distinct tract in the lateral funiculus. This is an upper motor neuron pathway originating in the cerebral cortex and ending in the spinal cord. 


Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 
4. Cervical Spinal Cord
Fasciculus Cuneatus: mostly made up of primary afferent axons entering above mid-thoracic levels.  The cell bodies are found in the dorsal root ganglia. It conveys proprioception and fine tactile discrimination from upper thorax, upper extremity, and neck. 

Ventral White Commissure: has myelinated axons crossing the midline. These axons are relaying sensory information for pain and temperature, and will contribute to the anterolateral system. 


-Syn with Anterior White Commissure (?) 
Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.

Substantia Gelatinosa: long nucleus of the dorsal horn. Neuronal activity in this nucleus serves to modulate pain transmission. (On slide, is a completely unstained area.)

Lissauer’s Tract: located b/t the pia and the dorsal limit of the dorsal horn. Contains mostly unmyelinated axons collaterals of dorsal root pain fibers. Thus, information entering over one nerve root will be shared with 2-3 spinal segments above and below its point of entry. 

Dorsal Intermediate Sulcus: is a longitudinal groove seen from upper thoracic through cervical levels of spinal cord. The sulcus marks the separation b/t the f. gracilis and the f. cuneatus.

Medial Corticospinal Tract: can be identified at autopsy in patients who suffered a stroke, for example, in the medial brain stem. These uncrossed axons from upper motor neurons in cerebral cortex will end in medial ventral horn bilaterally at cervical levels. 
Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 

Substantia Gelatinosa: long nucleus of the dorsal horn. Neuronal activity in this nucleus serves to modulate pain transmission. (On slide, is a completely unstained area.)

Dorsal Root: contains afferent (sensory) axons from spinal nerves. These axons enter the spinal cord at the dorsal lateral sulcus, where the larger axons are slightly medial to the more lateral position of the smaller axons. 

Central Canal: The rudimentary central canal of the spinal cord is closed in adults. If the central canal enlarges as a tube it can cause the symptoms of syringomyelia. 

Intermediate Gray: between the dorsal and ventral horns, is where the CNS will integrate segmental sensory and descending motor signals to coordinate complex motor output.

Corticospinal Tract: The position of the Lateral Corticospinal Tract is outlined. It cannot be seen as a distinct tract in the lateral funisculus. This is an upper motor neuron pathway originating in cerebralcortex and ending in spinal cord.

5. Decussation of Pyramids (lower)

Spinal Tract of the Trigeminal: contains ipsilateral primary afferents whose cell bodies are in the trigeminal ganglion. At caudal medulla levels, the tract is transmitting information about pain and temperature from the face.

Spinal nucleus of trigeminal nerve: at this level, looks like substantia genlatinosa of the doral horn spinal cord and it serves as a nucleus for relay and modulation of transmission of pain from the face.

Anterior Horn: A remnant of Ventral Horn in this transition from spinal cord to medulla. This spinal gray matter contains motor neurons whose axons leave the spinal cord in a ventral root of C1 and innervate striated muscles. These are Lower Motor Neurons, upon which all CNS “motor pathways” must finally exert an influence in order to control muscle tension and contraction. 

Decussation of the Pyramids: results in ~90% of the pyramidal fibers entering the spinal cord as the contralateral lateral coricospinal tract. The other 10% forms the ipsilateral medial corticospinal tract. 

Fasciculus Cuneatus: mostly made up of primary afferent axons entering above mid-thoracic levels.  The cell bodies are found in the dorsal root ganglia. It conveys proprioception and fine tactile discrimination from upper thorax, upper extremity, and neck. 

Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.
Central gray: this nuclear area above the still closed central canal, is relaying vagus nerve sensory information from viscera of the thorax and abdomen.

Medial Longitudinal Fasciculus: borders the pyramidal decussation at this point, and will enter the ventral funiculus of spinal cord to end at cervical levels. From vestibular nuclei, this pathway coordinates head and eye movements.

Central canal: is closed in the caudal part of the medulla. 
Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 

Dorsal Spino-Cerebellar Tract: This cannot be seen as a distinct tract except by using experimental procedures. Sensory information of a proprioceptive nature, mostly for lower extremity, is carried from spinal cord to cerebellum.

6. Decussation of Pyramids (upper)

Nucleus Cuneatus: is the final synaptic relay for fasciculus cuneatus. It relays information about proprioception and fine tactile discrimination for the upper half of the body, particularly upper extremity. Axons from n. cuneatus cross the midline to form the contralateral medial lemniscus. 

Hypoglossal nucleus: a little darker in color, b/c of myelinated fibers, than the rest of the central gray. It gives rise to the ipsilateral 12th nerve to innervate the intrinsic muscles of the tongue. If the 12th nerve is destroyed, the patient will have trouble speaking, and upon protrusion the tongue will deviate to the side of the lesion. 

Caudal Reticular Formation: is the lowest representation of a reticular formation that will continue up through the midbrain tegmentum. Neurons here will receive afferents from a variety of sources and integrate the information for appropriate and varied responses. 
Nucleus Gracilis: is the first synaptic relay for the fasciculus gracilis. It relays information about proprioception and fine tactile discrimination for the lower half of the body. Axons from nucleus gracilis cross the midline to form a contralateral medial lemniscus. 

Central gray: this nuclear area above the still closed central canal, is relaying vagus nerve sensory information from viscera of the thorax and abdomen.

Medial Longitudinal Fasciculus: borders the pyramidal decussation at this point, and will enter the ventral funiculus of spinal cord to end at cervical levels. From vestibular nuclei, this pathway coordinates head and eye movements.

Spinal nucleus of trigeminal nerve: at this level, looks like substantia genlatinosa of the doral horn spinal cord and it serves as a nucleus for relay and modulation of transmission of pain from the face.

Decussation of the Pyramids: results in ~90% of the pyramidal fibers entering the spinal cord as the contralateral lateral coricospinal tract. The other 10% forms the ipsilateral medial corticospinal tract. 

Ventral Median Sulcus: Separates the two pyramids
Dorsal Median Sulcus; Separates the two fasciculus gracilis
Fasciculus Cuneatus: mostly made up of primary afferent axons entering above mid-thoracic levels.  The cell bodies are found in the dorsal root ganglia. It conveys proprioception and fine tactile discrimination from upper thorax, upper extremity, and neck. 

Fasciculus Gracilis: primarily made up of primary afferent axons entering below mid-thoraci levels. The cells bodies are found in dorsal root ganglia. Conveys proprioception, and fine tactile discrimination from the caudal half of the body.

Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 

Dorsal Spino-Cerebellar Tract: This cannot be seen as a distinct tract except by using experimental procedures. Sensory information of a proprioceptive nature, mostly for lower extremity, is carried from spinal cord to cerebellum.

Spinal Tract of the Trigeminal: contains ipsilateral primary afferents whose cell bodies are in the trigeminal ganglion. At caudal medulla levels, the tract is transmitting information about pain and temperature from the face.

7. Caudal Edge of Olivary Nucleus
Internal Arcuate Fibers: are axons arising in the nuclei gracilis and cuneatus. These fibers arch through the reticular formation to cross the midline and form the contralateral medial lemniscus. The medial lemniscus stands above the pyramids with feet represented ventrally near the pyramid and the body and arms represented progressively more dorsally.

Accessory Cuneate Nucleus: relays sensory information from cervical spinal cord, mostly upper extremity, to the cerebellum. The sensations are principally those from muscle and tendon receptors.

Pyramidal Tract: of the medulla, contains corticospinal axons. It is an upper motor neuron pathway which is important for executing fine motor activities. 

Olivary Nuclei: The inferior olive receives afferents from many parts of the CNS, and its axons cross the midline and reticular formation to reach the inferior cerebellar peduncle and all parts of the contralateral cerebellum. This nucleus is the sole source of climbing fibers which end on Purkinje cells in the cerebellar cortex. 

Dorsal Spino-Cerebellar Tract: This cannot be seen as a distinct tract except by using experimental procedures. Sensory information of a proprioceptive nature, mostly for lower extremity, is carried from spinal cord to cerebellum.

Nucleus Ambiguus: this cannot be seen as a distinct nucleus b/c only a few cells are present in each section. These cholinergic neurons contribute the SVE component to the 9th, 10th, and 11th CNs, and some GVE parasympathetic to the 10th. 

Medial Lemniscus: Part of the dorsal column-medial lemniscus system, it is conveying proprioception, fine tactile discrimination, and vibratory sense for the contralateral side of the body to the ventral posterior lateral (VPL) of the thalamus. 
Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

Dorsal Motor Nucleus of the Vagus: is an unstained area in central gray from which most of the parasympathetic preganglionic fibers in vagus nerve (CN X) will originate

Spinal nucleus of trigeminal nerve: at this level, looks like substantia genlatinosa of the doral horn spinal cord and it serves as a nucleus for relay and modulation of transmission of pain from the face.

Nucleus Cuneatus: is the final synaptic relay for fasciculus cuneatus. It relays information about proprioception and fine tactile discrimination for the upper half of the body, particularly upper extremity. Axons from n. cuneatus cross the midline to form the contralateral medial lemniscus. 

Hypoglossal nucleus: a little darker in color, b/c of myelinated fibers, than the rest of the central gray. It gives rise to the ipsilateral 12th nerve to innervate the intrinsic muscles of the tongue. If the 12th nerve is destroyed, the patient will have trouble speaking, and upon protrusion the tongue will deviate to the side of the lesion. 

Nucleus Gracilis: is the first synaptic relay for the fasciculus gracilis. It relays information about proprioception and fine tactile discrimination for the lower half of the body. Axons from nucleus gracilis cross the midline to form a contralateral medial lemniscus. 

8. Mid-Olive
Inferior Vestibular Nucleus: has a stippled appearance because of the fibers of the lateral vestibule-spinal tract. It receives afferents from vestibular nerve and cerebellum and contributes axons to the medial longitudinal fasciculus. 

Fourth Ventricle: this is at the caudal end of the fourth ventricle, at the obex. Cranial nerve nuclei will be identified in the floor of the ventricle, and with a special preparation one could see in the area postrema which lacks the blood brain barrier.

Posterior Medullary Velum and Choroid Plexus: form the posterior roof of the fourth ventricle. A hole in the middle of this structure is called the foramen of Magendie through which CSF escapes to enter the subarachnoid space.

Tractus Solitarius: is in the middle of its nucleus, and thus is evident for its solitary position. Afferent fibers from CN XII, IX, and X convey taste (SVA) in its rostral portion, and general visceral senses (GVA) in its caudal part. 

Pyramidal Tract: of the medulla, contains corticospinal axons. It is an upper motor neuron pathway which is important for executing fine motor activities. 

Olivary Nuclei: The inferior olive receives afferents from many parts of the CNS, and its axons cross the midline and reticular formation to reach the inferior cerebellar peduncle and all parts of the contralateral cerebellum. This nucleus is the sole source of climbing fibers which end on Purkinje cells in the cerebellar cortex. 

Hypoglossal nucleus: a little darker in color, b/c of myelinated fibers, than the rest of the central gray. It gives rise to the ipsilateral 12th nerve to innervate the intrinsic muscles of the tongue. If the 12th nerve is destroyed, the patient will have trouble speaking, and upon protrusion the tongue will deviate to the side of the lesion. 

Spinal Trigeminal Nucleus: is small in this section and is separated from the surface of the brain stem by the inferior cerebellar peduncle. This region of the nucleus, b/t the obex of the fourth ventricle and the pons, is called the pars interpolaris.
Olivo-Cerebellar fibers: Olivocerebellar fibers exit the olivary nucleus through its medial hilus and cross the midline. Here they are seen streaming toward the inferior cerebellar peduncle.

Rootlet of Vagus Nerve: exits laterally from the upper medulla. There are five functional components in this nerve: visceral motor and visceral sensation, taste, special motor to the pharynx and general somatic afferent from around the ear. The gag reflex tests the afferent limb over a glossopharyngeal nerve and the efferent limb over both vagus nerves.
Inferior Cerebellar Peduncle: has fibers from many sources (i.e. Olivary complex, trigeminal nuclei, spinal cord, reticular formation, vestibular nerve and nuclei). There are also efferents from cerebellum returning to the vestibular nuclei. 

Sulcus Limitans: is a shallow groove seen in the floor of the fourth ventricle. Medial to the sulcus are motor nuclei (i.e. vagus and hypoglossal), while lateral to the sulcus are sensory nuclei (i.e. Silatarius and vestibular). 

Dorsal longitudinal fasciculus: is a lightly myelinated pathway b/t hypothalamic nuclei and brain stem visceral efferent nuclei. 

Nucleus Ambiguus: this cannot be seen as a distinct nucleus b/c only a few cells are present in each section. These cholinergic neurons contribute the SVE component to the 9th, 10th, and 11th CNs, and some GVE parasympathetic to the 10th. 

Medial Lemniscus: Part of the dorsal column-medial lemniscus system, it is conveying proprioception, fine tactile discrimination, and vibratory sense for the contralateral side of the body to the ventral posterior lateral (VPL) of the thalamus. 

Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

9. Vestibular Nuclei

Tectospinal Tract: is just below the MLF (medial longitudinal fasciculus). The tetospinal tr. originates from the superior colliculus and is destined for the cervical spinal cord. It probably helps to orient the head toward visual stimuli.
Ventral Spinocerebellar Tract: ascends through the tementum past the inferior and middle cerebellar peduncles to finally enter through the superior cerebellar peduncle. It may carry a copy of motor patterns being generated in spinal cord for feedback refinement from cerebellum.
Spinothalamic Fasciculus: is a part of the anterolateral system for contralateral pain and temperature sensations from the body. 
Arcuate Nuclei: are thought to be displaced basilar pontine cells. Some of the axons from these nuclei will ascend in the midline and form the stria medullaris in the floor of the fourth ventricle. Other axons ride around the outside of medulla to reach the inferior cerebellar peduncle.

Nucleus of the Solitary Tract: receives afferent fibers from CN VII, IX, and X. Taste (SVA) is relayed in its rostral portion, and general visceral senses (GVA) in its caudal part.

-See: Tractus Solitarius

Medial Vestibular Nucleus: is lightly stained and receives its afferents from vestibular nerve and cerebellum. Its efferents are found in the ascending and descending limbs of the medial longitudinal fasciculus. 

Medial Lemniscus: Part of the dorsal column-medial lemniscus system, it is conveying proprioception, fine tactile discrimination, and vibratory sense for the contralateral side of the body to the ventral posterior lateral (VPL) of the thalamus. 

Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

Inferior Vestibular Nucleus: has a stippled appearance because of the fibers of the lateral vestibule-spinal tract. It receives afferents from vestibular nerve and cerebellum and contributes axons to the medial longitudinal fasciculus. 

Accessory Olivary Nucleus: receive their afferents from the spinal cord and contribute axons to the crossing olivocerebellar pathways. These axons have collateral branches to the deep cerebellar nuclei, and also end as climbing fibers in cerebellar cortex. 
Principle Olivary Nucleus: (aka Inferior Olivary Nucleus) receives afferents from many parts of the CNS, and its axons cross the midline and reticular formation to reach the inferior cerebellar peduncle and all parts of the contralateral cerebellum. This nucleus is the sole source of climbing fibers which end on Purkinje cells in the cerebellar cortex.

-See: Olivary Nuclei

Olivo-Cerebellar fibers: are seen exiting the nucleus medially through its hilus. These fibers will cross to the contralateral cerebellum to end as climbing fibers on Purkinje cell dendrites.



-See: Slide 8 (Mid-Olive)
Hypoglossal nucleus: a little darker in color, b/c of myelinated fibers, than the rest of the central gray. It gives rise to the ipsilateral 12th nerve to innervate the intrinsic muscles of the tongue. If the 12th nerve is destroyed, the patient will have trouble speaking, and upon protrusion the tongue will deviate to the side of the lesion. 

Spinal Trigeminal Nucleus: is small in this section and is separated from the surface of the brain stem by the inferior cerebellar peduncle. This region of the nucleus, b/t the obex of the fourth ventricle and the pons, is called the pars interpolaris.

Nucleus Ambiguus: this cannot be seen as a distinct nucleus b/c only a few cells are present in each section. These cholinergic neurons contribute the SVE component to the 9th, 10th, and 11th CNs, and some GVE parasympathetic to the 10th

Dorsal Motor Nucleus of the Vagus: is an unstained area in central gray from which most of the parasympathetic preganglionic fibers in vagus nerve (CN X) will originate

Tractus Solitarius: is in the middle of its nucleus, and thus is evident for its solitary position. Afferent fibers from CN 7, 9, and 10 convey taste (SVA) in its rostral portion, and general visceral senses (GVA) in its caudal part.

Hypoglossal Nerve Fibers: course ventrally and ipsilaterally from the hypoglossal nucleus to exit the brain stem between the inferior olive and pyramid.

Inferior Cerebellar Peduncle: has fibers from many sources, i.e. Olivary complex, trigeminal nuclei, spinal cord, reticular formation, vestibular nerve and nuclei. There are also efferents from cerebellum returning to the vestibular nuclei.

10. Dentate Nuclei

Middle Cerebellar Peduncle: is seen lateral to the inferior peduncle. The middle cerebellar peduncle formed by pontocerebellar fibers is relaying information from the cerebral cortex.

Stalk of Flocculus: will connect fibers to the flocculus of cerebellar cortex. These relate to vestibular function. 

Foramen of Lushka: is located in a tuft of choroids plexus at the medullary pontine junction. You probably saw this choroids plexus in the wet lab, but the actual foramen is difficult to demonstrate. CSF escapes the fourth ventricle to enter the subarachnoid space around the brain.
Fourth ventricle: b/t the cerebellum and tegmentum of the medulla. The image does not clearly show the root formed by choroids plexus, which would separate cerebellum from the ventricular space.

Ventral cochlear nucleus: sits on the inferior cerebellar peduncle. It is the first CNS relay site for axons from the ipsilateral cochlea and auditory nerve. Cochlear nucleus axons will enter the tegmentum and follow auditory pathways which are bilateral.

Dorsal cochlear nucleus: sits on the inferior cerebellar peduncle. It is the first CNS relay site for axons from the ipsilateral cochlea and auditory nerve. Cochlear nucleus axons will enter the tegmentum and follow auditory pathways which are bilateral.
Dentate Nucleus: is the largest of the bilateral deep nuclei of cerebellum. Afferents are primarily from the lateral hemisphere cerebellar cortex, which is processing information from cerebral cortex. Efferents principally project to the ventral lateral nucleus of thalamus.

Superior Cerebellar Peduncle: forms in the hilus of the dentate nucleus, and is part of the rostral roof of the fourth ventricle. It is the principle efferent pathway out of the cerebellum.
Cerebellar vermis: is the midline portion of the cerebellar cortex. This is probably the nodulus of the flocculo-nodular lobe, in which case its connections are with the vestibular system.
Inferior Cerebellar Peduncle: has fibers from many sources, i.e. Olivary complex, trigeminal nuclei, spinal cord, reticular formation, vestibular nerve and nuclei. There are also efferents from cerebellum returning to the vestibular nuclei.

Inferior (or spinal) Vestibular Nucleus: has a stippled appearance b/c of the fibers of the lateral vestibulospinal tract. It receives afferents from vestibular nerve and cerebellum and contributes axons to the medial longitudinal fasciculus. 
Rootlet of Glossopharyngeal Nerve (CN IX): The 9th cranial nerve has five components, very important are afferents from the back of the tongue (bitter taste, possibly poisonous) and pharynx (sensory component of gag reflex) and the carotid body sinus (cardiovascular reflexes).

Raphe Nuclei: are near the midline through the brainstem, and the cells use serotonin as a transmitter in widespread connections within the CNS. These are part of the reticular formation.

Choroid Plexus: forms the caudal root of the fourth ventricle and secretes CSF. There is a hole in this plexus, called the formane of Magendie, through which the CSF escapes into the subarachnoid space. 

-See: Section 8, Mid-Olive
Medial Lemniscus: Part of the dorsal column-medial lemniscus system, it is conveying proprioception, fine tactile discrimination, and vibratory sense for the contralateral side of the body to the ventral posterior lateral (VPL) of the thalamus. 

Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

Medial Vestibular Nucleus: is lightly stained and receives its afferents from vestibular nerve and cerebellum. Its efferents are found in the ascending and descending limbs of the medial longitudinal fasciculus. 

Spinal Trigeminal Nucleus: is small in this section and is separated from the surface of the brain stem by the inferior cerebellar peduncle. This region of the nucleus, between the obex of the fourth ventricle and the pons, is called the pars interpolaris

Pyramidal Tracts: of the medulla contain uncrossed corticospinal axons. These are upper motor neuron pathways important for executing fine motor activities. They cross in the pyramidal decuassation in lower medulla. 

11. Cochlear Nuclei

Stria Medullaris: of the fourth ventricle are fibers from arcuate nuclei of the pyramid, and cross the floor of the ventricle to reach the cerebellum. Rostral to these fibers are pontine structures.

Raphe Nuclei: are near the midline through the brainstem, and the cells use serotonin as a transmitter in widespread connections within the CNS. These are part of the reticular formation.

Spinal Trigeminal Nucleus: is small in this section and is separated from the surface of the brain stem by the inferior cerebellar peduncle. This region of the nucleus, between the obex of the fourth ventricle and the pons, is called the pars interpolaris

Ventral cochlear nucleus: sits on the inferior cerebellar peduncle. It is the first CNS relay site for axons from the ipsilateral cochlea and auditory nerve. Cochlear nucleus axons will enter the tegmentum and follow auditory pathways which are bilateral.

Dorsal cochlear nucleus: sits on the inferior cerebellar peduncle. It is the first CNS relay site for axons from the ipsilateral cochlea and auditory nerve. Cochlear nucleus axons will enter the tegmentum and follow auditory pathways which are bilateral.

Medial Vestibular Nucleus: is lightly stained and receives its afferents from vestibular nerve and cerebellum. Its efferents are found in the ascending and descending limbs of the medial longitudinal fasciculus. 

Inferior (or spinal) Vestibular Nucleus: has a stippled appearance b/c of the fibers of the lateral vestibulospinal tract. It receives afferents from vestibular nerve and cerebellum and contributes axons to the medial longitudinal fasciculus. 

Arcuate Nuclei: are thought to be displaced basilar pontine cells. Some of the axons from these nuclei will ascend in the midline and form the stria medullaris in the floor of the fourth ventricle. Other axons ride around the outside of medulla to reach the inferior cerebellar peduncle.

Reticular Formation: is a center of integration (i.e. cardiovascular and respiratory centers are within this rostral medullary level). Some specific nuclei can be identified with special stains (i.e. serotonin), but in a myelin stain like this, the reticular formation is rather nondescript.
External Arcuate Fibers: arise from arcuate nuclei near the pyramids, and course around the outside of medulla to reach cerebellum.

Medial Lemniscus: Part of the dorsal column-medial lemniscus system, it is conveying proprioception, fine tactile discrimination, and vibratory sense for the contralateral side of the body to the ventral posterior lateral (VPL) of the thalamus. 

Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

Inferior Cerebellar Peduncle: has fibers from many sources, i.e. Olivary complex, trigeminal nuclei, spinal cord, reticular formation, vestibular nerve and nuclei. There are also efferents from cerebellum returning to the vestibular nuclei.

Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 

Tectospinal Tract: The position of a Tectospinal Tract is indicated just below the MLF. The tectospinal tr. originates from the superior colliculus and is destined for the cervical spinal cord. It probably helps to orient the head toward visual stimuli.

Inferior Olive: receives afferents from many parts of the CNS, and its axons cross the midline and reticular formation to reach the inferior cerebellar peduncle and all parts of the contralateral cerebellum. This nucleus is the sole source of climbing fibers which end on Purkinje cells in the cerebellar cortex.

Olivo-Cerebellar fibers: exit the olivary nucleus through its medial hilus and cross the midline. Here they are seen streaming toward the inferior cerebellar peduncle.
12. Pontine Medullary Junction

Superior Olivary Nucleus: is a complex of nuclei receiving bilateral connections from cochlear nuclei. Its efferents will ascend with the lateral lemniscus to the inferior colliculus and beyond.

Inferior Cerebellar Peduncle: has fibers from many sources. Here it is medial to the middle peduncle, and beginning to rise up towards the anterior lobe of cerebellum. 


-See Slide #8, Mid-Olive

Middle Cerebellar Peduncle: arises from the basilar pontine nuclei, and the fibers will end in the large, lateral hemisphere of cerebellum. This relates cerebral cortical activity to the cerebellum.


-See Slide #10, Dentate Nucleus

Basilar Pontine Nuclei: are unstained in the basilar pons. The neurons receive afferents from corticopontine fibers and send their axons into the middle cerebellar peduncle to reach the lateral hemisphere of the cerebellum. 

Corticospinal Tract Fibers: are seen coursing through the basilar pons. These fibers will form the uncrossed pyramid of the medulla. 

Medial Lemniscus: is a part of the dorsal column-medial lemniscus system. In this section, it is seen to be changing from a vertical orientation towards a horizontal orientation, which latter will be maintained throughout the tegmentum of pons. It is conveying proprioception, fine tactile discrimination and vibratory sense for the contralateral side of the body to the ventral posterior lateral nucleus (VPL) of thalamus.

Central Tegmental Tract: is a complex pathway with both ascending and descending fibers. It will be seen coursing through the reticular formation up to the midbrain. Here, the tract is entering into the capsule around the inferior olive.

Spinal Nucleus and Tract of Trigeminal Nerve: In the pons, this would be the pars oralis of the spinal nucleus

Inferior Olive: In this section, the rostral end of the nucleus is seen on only one side.

Medial Longitudinal Fasciculus: From the vestibular nuclei, this pathway coordinates head (through neck muscles) and eye movements.

Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 

Stria Medullaris: of the fourth ventricle are fibers from arcuate nuclei of the pyramid, and cross the floor of the ventricle to reach the cerebellum. Rostral to these fibers are pontine structures.

Raphe Nuclei: are near the midline through the brainstem, and the cells use serotonin as a transmitter in widespread connections within the CNS. These are part of the reticular formation.

Reticular Formation: is a center of integration (i.e. cardiovascular and respiratory centers are within this rostral medullary level). Some specific nuclei can be identified with special stains (i.e. serotonin), but in a myelin stain like this, the reticular formation is rather nondescript.

13. Abducens Nuclei
Superior Cerebellar Peduncle: is seen in the roof of the fourth ventricle. It is principally an efferent pathway from the cerebellar nuclei to brain stem and thalamus. However, the ventral spinocerebellar tract, and some monoaminergic fibers do enter the cerebellum in this structure.


-See: Slide #10, Dentate Nucleus

Abducens Nuclei: is lightly stained. It gives rise to the abducens nerve to innervate the ipsilateral, lateral rectus muscle of the eye. This nucleis is part of the facial colliculus in the floor of the fourth ventricle. 

Facial Nucleus: is the motor nucleus for the mimetic mm of the face. Its axons will ascend through the tegmentum to loop over the abducens nucleus and then exit ipsilaterally at the medullary pontine junction as part of the seventh cranial nerve.

Facial Colliculus: is seen as a bump in the floor of the fourth ventricle of the pons. It includes fibers from the motor nucleus of the facial nerve and the abducens nucleus. 
Superior Medullary Velum: is a thin bridge of tissue b/t the two superior cerebellar peduncles. It contributes to the roof of the fourth ventricle.

Inferior Cerebellar Peduncle: has fibers from many sources. Here it is medial to the middle peduncle, and beginning to rise up towards the anterior lobe of cerebellum. 

Middle Cerebellar Peduncle: arises from the basilar pontine nuclei, and the fibers will end in the large, lateral hemisphere of cerebellum. This relates cerebral cortical activity to the cerebellum.

Basilar Pontine Nuclei: are unstained in the basilar pons. The neurons receive afferents from corticopontine fibers and send their axons into the middle cerebellar peduncle to reach the lateral hemisphere of the cerebellum. 

Superior Vestibular Nucleus: has efferents in the ascending MLF which: 1) participate in the vestibulo-ocular reflex, and 2) project to the thalamus for relay to cerebral cortex so we have input for conscious awareness of head position

Facial Nerve: motor fibers have looped over the abducens nuclei and are traversing the tegmentum to join the rest of the seventh cranial nerve at medually pontine junction. 

Trapezoid Body: is a complex of auditory fibers and auditory relay nuclei b/t the two medial lemniscus.

Central Tegmental Tract: is a complex pathway with both ascending and descending fibers. It will be seen up to the midbrain, coursing through the reticular formation. 


-See: Slide #12, Pontine Medullary Junction

Abducens Nerve: is coursing through the pontine tegmentum to exit at the junction of the pons and medulla near the pyramids. Abducens innervates the ipsilateral lateral rectus muscle of the eye.
Fourth ventricle: between the cerebellum and tegmentum of the pons.
Medial Lemniscus: is a part of the dorsal column-medial lemniscus system. In this section, it is seen to be changing from a vertical orientation towards a horizontal orientation, which latter will be maintained throughout the tegmentum of pons. It is conveying proprioception, fine tactile discrimination and vibratory sense for the contralateral side of the body to the ventral posterior lateral nucleus (VPL) of thalamus.

Spinal Nucleus and Tract of Trigeminal Nerve: In the pons, this would be the pars oralis of the spinal nucleus.

Anterolateral System: cannot be seen as a distinct tract except by experimental procedures. This pain and temperature pathway is called a system, rather than a tract, because the axons have a variety of destinations in brain stem and diencephelon. 
Superior Olivary Nucleus: is a complex of nuclei receiving bilateral connections from cochlear nuclei. Its efferents will ascend with the lateral lemniscus to the inferior colliculus and beyond. 
14. Trigeminal Nuclei

Anterior Lobe of Cerebellum: is the principal destination of the spinocerebellar tracts. It is mostly paravermis cortex and therefore has efferents to the interposed nuclei of the cerebellum, the globose and emboliform nuclei. 

Trigeminal Nerve: enters the CNS high on the lateral part of the middle cerebellar peduncle, and is seen traversing the peduncle in order to reach the tegmentum of pons and the trigeminal nuclei. 

Principle sensory nucleus of V: is the trigeminal nucleus for proprioception, fine tactile discrimination and vibratory senses of the face. Most of its efferents will project through the ventral trigeminothalamic tract to the contralateral ventral posterior medial (VPM) nucleus of the thalamus. 
Motor nucleus of V: is the trigeminal motor nucleus for lower motor neurons that will innervate muscles of mastication and the tensor tympani of the middle ear.

Mesencephalic Tract of V: is a peculiar group of trigeminal afferents which do not have cell bodies in the trigeminal ganglion, but rather in the mesencephalic nucleus surrounding the tract. Peripherally, these relay information from muscle stretch receptors. 

Vermis: of cerebellum receives sensory input from spinal cord, and vestibular, visual, auditory and trigeminal nerves. Its efferents are principally to the fastigial nucleus of the cerebellum.
Superior Cerebellar Peduncle: is seen in the roof of the fourth ventricle. It is principally an efferent pathway from the cerebellar nuclei to brain stem and thalamus. However, the ventral spinocerebellar tract, and some monoaminergic fibers do enter the cerebellum in this structure.

Fourth ventricle: b/t the cerebellum and tegmentum of the medulla. The image does not clearly show the root formed by choroids plexus, which would separate cerebellum from the ventricular space.

Medial Longitudinal Fasciculus: near the midline. From vestibular nuclei, this pathway coordinates eye movements in concert with movement of the head. There are also, within it, axons b/t the oculomotor nuclei (CN 3, 4, 6) 

Corticospinal Tract: cut in cross section, is partially fragmented as it passes through the basilar pons. It will form the pyramids of the medulla and continue to the spinal cord. This is an upper motor neuron pathway. 


-See: Slide #12, Pontine Medullary Junction

Ponto-Cerebellar Fibers: cut in longitudinal section, arise from the basilar pontine nuclei (unstained). Fibers cross the midline to form the contralateral middle cerebellar peduncle and then to end in the lateral hemisphere of the cerebellum.
Middle Cerebellar Peduncle: has the ponto-cerebellar fibers which convey information about cerebral cortical function so there can be cerebellar feedback about motor commands.


-See: Slide #12, Pontine Medullary Junction

Ventral Spinocerebellar Tract: gains access to the cerebellum by joining the superior cerebellar peduncle. Information about spinal cord generated motor patterns may be sent to the cerebellum for analysis related to expected motor control.
Superior Medullary Vellum: forms the superior part of the roof of the fourth ventricle.


-See: Slide #13, Abducens Nuclei

Trapezoid Body: is a complex of auditory fibers and auditory relay nuclei b/t the two medial lemniscus.

Central Tegmental Tract: is a complex pathway with both ascending and descending fibers. It will be seen up to the midbrain, coursing through the reticular formation. 

Medial Lemniscus: is a part of the dorsal column-medial lemniscus system. In this section, it is seen to be changing from a vertical orientation towards a horizontal orientation, which latter will be maintained throughout the tegmentum of pons. It is conveying proprioception, fine tactile discrimination and vibratory sense for the contralateral side of the body to the ventral posterior lateral nucleus (VPL) of thalamus.

Raphe Nuclei: are near the midline throughout the brainstem, and the cells use 5HT as a transmitter in widespread connections within the CNS. These are part of the reticular formation. 

15. Upper End of Fourth Ventricle

Lateral lemniscus: is the ascending auditory pathway, with information from both ears, i.e. bilateral representations

Spinothalamic Tract: is a part of the anterolateral system for contralateral pain and temperature sensations from the body. The spinothalamic tract ends in the Ventral Posterior lateral (VPL) nucleus of thalamus. 
Trigeminal nerve: enters the brain stem by penetrating the middle cerebellar peduncle. Most Somatosensory sensations form face and mouth reach the brain over the 5th cranial nerve. It also contains motor fibers to the muscles of mastication and the tensor tympani of middle ear. 


-See: Slide #14, Trigeminal nuclei

Central Tegmental Tract: is a complex pathway with both ascending and descending fibers. It will be seen up to the midbrain, coursing through the reticular formation. 

Medial Lemniscus: is a part of the dorsal column-medial lemniscus system. In this section, it is seen to be changing from a vertical orientation towards a horizontal orientation, which latter will be maintained throughout the tegmentum of pons. It is conveying proprioception, fine tactile discrimination and vibratory sense for the contralateral side of the body to the ventral posterior lateral nucleus (VPL) of thalamus.

Medial Longitudinal Fasciculus: near the midline. From vestibular nuclei, this pathway coordinates eye movements in concert with movement of the head. There are also, within it, axons b/t the oculomotor nuclei (CN 3, 4, 6) 

Middle Cerebellar Peduncle: has the ponto-cerebellar fibers which convey information about cerebral cortical function so there can be cerebellar feedback about motor commands.


-See: Slide #12, Pontine Medullary Junction

Superior Medullary Vellum: forms the superior part of the roof of the fourth ventricle.

Raphe Nuclei: are near the midline throughout the brainstem, and the cells use 5HT as a transmitter in widespread connections within the CNS. These are part of the reticular formation. 

Locus Coeruleus: at the corner of the superior part of fourth ventricle, in the pontine tegmentum. Contains many of the noradrenergic cells of the entire brain. Axons project topographically, but diffiusely, throughout the brain and spinal cord. 

Pontine Reticular Formation: is a center of integration. Some specific nuclei can be identified with special stains (i.e. serotonin), but in a myelin stain like this, the reticular formation is rather nondescript. 


-See: Slide #11, Cochlear Nuclei

Superior Cerebellar Peduncle: is seen in the roof of the fourth ventricle. It is principally an efferent pathway from the cerebellar nuclei to brain stem and thalamus. However, the ventral spinocerebellar tract, and some monoaminergic fibers do enter the cerebellum in this structure.

Fourth ventricle: b/t the cerebellum and tegmentum of the medulla. The image does not clearly show the root formed by choroids plexus, which would separate cerebellum from the ventricular space.

Motor Nucleus of V: is the trigeminal motor nucleus for lower motor neurons that will innervate muscles of mastication and the tensor tympani of the middle ear.
Principle Sensory Nucleus of V: is the trigeminal nucleus for proprioception, fine tactile discrimination and vibratory senses of the face. Most of its efferents will project through the ventral trigeminothalamic tract to the contralateral ventral posterior medial nucleus of thalamus. 
16. Rostral Pons

Superior Cerebellar Peduncle: is seen entering the tegmentum at the isthmus, or junction area b/t pons and midbrain. It is principally an efferent pathway from the cerebellar nuclei to brain stem and thalamus.

-See: Slide #13, Abducens Nuclei

Lateral lemniscus: very clear at this level, is the ascending auditory pathway, with information from both ears, i.e. bilateral representation. It will end principally in the inferior colliculus.



-See: Slide #15, Upper End of Fourth Ventricle

Medial lemniscus and Anterolateral system: carry somatosensory information from the body, and will end in the ventral posterior lateral nucleus (VPL) of the thalamus. 

Corticopontine Fibers: arise from wide regions of the cerebral cortex. The axons end on the basilar pontine nuclei, which in turn send axons to the lateral cerebellar hemisphere.

Mesencephalic Tract of V: is a thin bundle of myelinated axons near the periaqueductal gray. These are primary afferent fibers and their adjacent nucleus (unstained) made up of unipolar neurons like those found in a sensory ganglion.

Ponto-Cerebellar Fibers: cut in longitudinal section, arise from the basilar pontine nuclei (unstained). Fibers cross the midline to form the contralateral middle cerebellar peduncle and then to end in the lateral hemisphere of the cerebellum.

Basilar Pons: refers to the entire ventral body of the pons with basilar pontine nuclei and ponto-cerebellar tracts that bridge the midline to form the contralateral middle cerebellar peduncle. 
Locus Coeruleus: at the corner of the periaqueductal gray, in the pontine tegmentum. Contains many of the noradrenergic cells of the entire brain. Axons project topographically, but diffusely, throughout the brain and spinal cord.


-See Slide #15, Upper End of Fourth Ventricle

Tegmentum: refers to the brain stem below the ventricle and the cerebral aqueduct, but above the basilar structures like the basilar pons or, in midbrain, the cerebral peduncle.

Periaqueductal gray: is an aggregate of small neurons, and little myelin. It has been implicated in many functions including the descending modulation of the relay of pain. Neurons of the Periaqueductal Gray project to adrenergic serotonergic cells in the medulla, which in turn connect to the substantic gelatinosa in the spinal cord.

Cerebral Aqueduct: is the narrow connection through the midbrain for passage of CSF from the 3rd ventricle to the 4th ventricle.

Medial Longitudinal Fasciculus: near the midline. From vestibular nuclei, this pathway coordinates eye movements in concert with movement of the head. There are also, within it, axons b/t the oculomotor nuclei (CN 3, 4, 6) .

Raphe Nuclei: are near the midline throughout the brainstem, and the cells use 5HT as a transmitter in widespread connections within the CNS. These are part of the reticular formation

17. Fourth Nerve Exit

Periaqueductal gray: an aggregate of small neurons, and little myelin. It has been implicated in many functions including the descending modulation of the relay of pain. Neurons of the Periaqueductal Gray project to adrenergic and serotonergic cells in the medulla, which in turn connect to Substantia Gelatinosa in the spinal cord.
Decussation of the Superior Cerebellar Peduncle: is just beginning at this level. Many of these axons are destined to end in the ventral lateral nucleus of thalamus and influence motor function

Basilar Pontine Nuclei: are unstained in the basilar pons. The neurons receive afferents from corticopontine fibers and send their axons into the contralateral middle cerebellar peduncle to reach the lateral hemisphere of the cerebellum. 

Medial Longitudinal Fasciculus (MLF): near the midline. From vestibular nuclei, this pathway coordinates eye movements in concert with movement of the head. There are also, within it, axons between the oculomotor nuclei (CN 3, 4, and 6).

Lateral Lemniscus: very clear at this level, is the ascending auditory pathway, with information from both ears (i.e. bilateral representation). It will end principally in the inferior colliculus. 

Trochlear Nerve (CN 4): is seen exiting the brain stem after crossing the midline behind the inferior colliculus. Fairly uniquely, the peripheral nerve innervates a contralateral muscle (i.e. superior oblique muscle of the eye). 

Raphe nucleus: are near the midline through brainstem, and the cells use serotonin as a transmitter in widespread connections within the CNS. These are part of the periaqueductal gray. 

Cerebral Peduncle: of midbrain is just beginning to be seen.

Medial Lemniscus & ALS: carry Somatosensory information from the body, and will end in the ventral posterior lateral (VPL) of the thalamus.

Tegmentum: refers to the brain stem below the ventricle and the cerebral aqueduct, but above the basilar structures like the basilar pons or, in midbrain, the cerebral peduncle.
Cerebral Aqueduct: the narrow connection through the midbrain for passage of CSF from the 3rd ventricle to the 4th ventricle.

18. Inferior Colliculus

Inferior Colliculus: is part of the tectum of midbrain. It is a very important relay/processing nucleus for the auditory system. Axons arising from the nucleus project through the branchium of the inferior colliculus to end in the medial geniculate nucleus of thalamus. 

Lateral Lemniscus: is the ascending auditory pathway, with information from both ears, i.e. bilateral representation. It is seen entering the inferior colliculus.


Oculomotor Nerve: (CN 3) is seen exiting from the interpeduncular fossa of the midbrain. It will

innervate 4 of the 6 extraocular muscles of the eye, and also provide parasympathetic innervation of the intrinsic smooth muscles for the iris and lens. 


Decussation of the Superior Cerebellar Peduncle: (See Slide 17) is prominent at this level of interior colliculus. Many of these axons are destined to end in the ventral lateral nucleus of thalamus and influence motor function.

Nuclei of Lateral Lemniscus: (See Slide 17) are scattered along the length of the lateral lemniscus, and provide additional relay/processing sites for this auditory pathway.
Raphe Nucleus: (See Slide 17) in the midline between the trochlear nuclei. Its cells use serotonin as transmitter, and have widespread connections in the CNS. 

Trochlear Nerve (CN 4): is seen exiting the brain stem after crossing the midline behind the inferior colliculus. Fairly uniquely, the peripheral nerve innervates a contralateral muscle (i.e. superior oblique muscle of the eye). 

Cerebral Aqueduct: the narrow connection through the midbrain for passage of CSF from the 3rd ventricle to the 4th ventricle.

Medial Longitudinal Fasciculus (MLF): near the midline. From vestibular nuclei, this pathway coordinates eye movements in concert with movement of the head. There are also, within it, axons between the oculomotor nuclei (CN 3, 4, and 6).

Parieto-Pontine Fibers: connect association cortex of parietal and also occipital and temporal lobes to the basilar pons.

Cortico-Spinal fibers: (+ corticobulbar fibers) are in the middle third of the cerebral peduncle. They are connecting to motor nuclei of brain stem and spinal cord, and also modulate the neuronal activity in several sensory relay nuclei. 

Fronto-Pontine Fibers: is the medial portion of the cerebral peduncle, connect frontal lobe to the basilar pons.
Interpeduncular Fossa: is the space b/t the right and left cerebral peduncles forming the interpeduncular cistern. The third nerve exits brain steam through this fossa, and branches of the circle of Willis penetrate the brain here, forming the posterior perforated substance.

Interpeduncular Nucleus: in caudal midbrain receives input from habenular nuclei of diencephalon. 

Substantia Nigra: is a large nucleus in midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells with degenerate in Parkison’s disease. Pars reticulate contains GABAergic cells.

ALS and Medial Lemniscus: carry Somatosensory information from the body, and will end in the ventral posterior lateral (VPL) nucleus of thalamus.

Periaqueductal gray: an aggregate of small neurons, and little myelin. It has been implicated in many functions including the descending modulation of the relay of pain. Neurons of the Periaqueductal Gray project to adrenergic and serotonergic cells in the medulla, which in turn connect to Substantia Gelatinosa in the spinal cord.

19. Superior Colliculus

Oculomotor Nucleus: is seen as a deep V in the periaqueductal gray. It will innervate 4 of 6 extraocular muscles of the eye, and from a medically adjacent Edinger-Westphal nucleus, it will provide the parasympathetic innervation of intrinsic smooth muscles inside the eye. 
Red Nucleus: is considered with motor pathways. It gives rise to an upper motor neuron pathway called the rubrospinal tract. A tract influenced both by cerebellum and cerebrum, it is said to have similar effects in the spinal cord as the corticospinal tract.

Substantia Nigra: is a large nucleus in the midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells which degenerate in Parkinson’s disease. Pars reticular contains GABAergic cells.

Cerebral Peduncle: of midbrain carries corticopontine, corticospinal and corticobulbar fibers. The optic tract lateral to it indicates the section is near the point where the cerebral peduncle blends with the internal capsule. 

Hypothalamus: on either side of the third ventricle, contains mostly small neurons with unmyelinated axons. It integrates the responses necessary for eating, drinking, sleeping, reproduction, circadian rhythms, endocrine and autonomic functions. 

Mammillothalamic tract: arises out of medical mammillary body, is myelinated, and rises almost vertically to end in anterior thalamic nuclei. It is part of a limbic system memory and learning circuit.

Fornix: is a myelinated tract which runs mostly horizontal through the hypothalamus. It arises from hippocampus and ends in the mammillary body. It is part of a limbic system memory and learning circuit. 

Mammillary body: is the external bump at the back of the hypothalamus. It includes a complex of nuclei. It is part of a limbic system memory and learning circuit.

Superior Cerebellar Peduncle: is seen surrounding the red nucleus, and partially ending it. After ascending past the capsule of the red nucleus it will enter the ventral lateral nucleus of thalamus to modulate activity in the cerebral motor cortex. 

Superior Colliculus: is a part of the tectum of midbrain. It receives afferent information from sensory pathways from cerebral cortex, and plays a role in the intricate control of eye movements. Through the tectospinal tract, it exerts effects on neck muscles to turn the head. 
Cerebral Aqueduct: is the narrow connection through the midbrain for passage of CSF from the 3rd ventricle to the 4th ventricle.

Periaqueductal Gray: is an aggregate of small neurons, and little myelin. It has been implicated in many functions including the descending modulation of the relay of pain. Serotonergic cells here connect to nuclei at the medullary level of brain stem.

Optic Radiations: leave the lateral edge of the lateral geniculate nucleus. The pathway is the retrolenticular portion of internal capsule and will carry fibers to the primary visual cortex.

Optic Tract: courses around the junction of midbrain and diencephalon in order to reach the posterior part of thalamus and the lateral geniculate body. It contains fibers from the ipsilateral temporal retina and contralateral nasal retina, thus conveying the contralateral visual field.

Medial Lemniscus & Spinothalamic Tract (ALS): are rising toward the thalamus. They will end in the ventral posterior lateral (VPL) nucleus of thalamus.

Third Ventricle: is a midline ventricle of the diencephalons. Here sectioned horizontally, it is surrounded by hypothalamus from mammillary bodies posterior to the lamina terminalis anteriorly. CSF enters from the lateral ventricles and exits via the cerebral aqueduct.

Lamina Terminalis: is the anterior limit of the third ventricle. On mid-sagittal section is seen to stretch between anterior commissure above and optic chiasm below, and is the most rostral part of the developing neural tube. 

Anterior Perforated Substance: is lateral to the optic tract. The holes are created by pulling the lateral striate arteries out. It includes part of the primitive olfactory cortex.

Lateral Geniculate Nucleus: receives signals from representing the contralateral visual field. The information from the two eyes end in separate layers of the nucleus, and relay the visual information through axons in the optic radiations to the primary visual cortex.
Tall of Caudate: is a small continuation of the nucleus that reaches all the way into the temporal lobe and to the amygdale.

Vena and Stria Terminalis: may be seen at the medial border of the tail and body of caudate nucleus. They arise from the amygdale in temporal lobe, and are seen to the level of the interventricular foramen. 

Pulvinar: is a large nucleus in posterior thalamus of humans. Its connections are largely with widespread association cortices in parietal, occipital, and temporal cortex.

Medial Geniculate: is a thalamic relay nucleus for auditory information. It receives bilateral signals, i.e. from both ears. Efferents go below the lenticular nuclei, sublenticular, in order to reach the primary auditory cortex on temporal lobe.

20. Coronal Section Through Thalamus and Brain Stem

Cingulum: is the white matter in the depths of the cingulate gyrus, and is a long association bundle of cingulated axons directed toward the hippocampal formation.
Corpus Callosum (body): is part of the huge interconnection between the two cerebral hemispheres.

Lateral Ventricle: b/t thalamus, body of caudate nucleus and corpus callosum, is limited medially by the fornix and choroid plexus.

Choroid Plexus: attached b/t the fornix and dorsal thalamus is the site of production of cerebrospinal fluid. The blood to CSF barrier is formed by the epithelium of choroids plexus.

Fornix: is an efferent pathway from hippocampal formation to the diencephalon, including the mammmillary body. It also is the pathway for cholinergic fibers to reach the hippocampus from subcortical nuclei.

Superior Colliculus: part of the tectum of midbrain, receives afferent information from sensory pathways and from cerebral cortex, and plays a role in the intricate control of eye movements. Through the tectospinal tract, it exerts efforts on neck muscles to turn the head. 

Periaqueductal Gray: is an aggregate of small neurons, and little myelin. It has been implicated in many functions including the descending modulation of the relay of pain. Neurons of the Periaqueductal Gray project to adrenergic serotonergic cells in the medulla, which in turn connect to Substantia Gelatinosa in the spinal cord.

Trochlear Nucleus: the nucleus of CN 4, is seen at the level of the inferior colliculus. The nucleus, sitting in the medial longitudinal fasciculus, will send its axons to form the contralateral 4th nerve, and innervate the superior oblique muscle of the eye.

Basilar Pons: the nuclei are unstained in basilar pons. The neurons receive afferents from corticopontine fibers and send their axons into the contralateral middle cerebellar peduncle to reach the lateral hemisphere of the cerebellum.

Pyramidal Tracts: emerging from the basilar pons are the only elements of the medulla seen. The pyramidal tracts contain the corticospinal upper motor neuron pathway.

Medial Geniculate Nucleus (body): thalamic relay nucleus for auditory information. It receives bilateral signals, i.e. from both ears. Efferents go below the lenticular nuclei, sublenticular, in order to reach the primary auditory cortex on temporal lobe.

Lateral Geniuclate Nucleus (body): receives signals from retina representing the contralateral visual field. The information from the two eyes ends in separate layers of the nucleus, and it relays the visual information through axons in the optic radiations to the primary visual cortex.
Pulvinar: is a large nucleus in posterior thalamus of humans. Its connections are largely with widespread visual association cortices in parietal, occipital and temporal lobes.

Reticular Nucleus of Thalamus: represented by the unstained rim around the thalamus, is said to receive input form all thalamic nuclei and from cortical efferents. Uniquely, it projects its axons back into thalamic nuclei, rather than to cerebral cortex.

Cingulate Gyrus: is part of the limbic lobe of cortex at the medial edge of the hemisphere. It appears to play a role in the emotional responses to stimuli. 

Pineal Gland: connected to the CNS by postganglionic innervation from the superior cervical sympathetic ganglion. It secretes melatonin in a circadian pattern, with higher amounts during sleep.

Fimbria of Fornix: refers to the fornix while it is still attached to the medial edge of the hippocampus. Choroid plexus, bridging b/t the fimbria and diencephalons, closes the lateral ventricle; this is the choroid fissure at the medial edge of temporal lobe.

Alveus: refers to the myelinated fibers on ventricular surface of the hippocampus. These fibers arise from the hippocampal formation to contribute to fornix.

Hippocampus: is a primitive three layered cortex. It is involved in short term memory, which is required for later incorporation to long term memory. Parts of the hippocampus are quite susceptible to oxygen deprivation, cell death, and to initiation of seizures.

Lateral Ventricle: of the temporal lobe.

Dentate Gyrus: is a part of the hippocampal formation. Its efferents are to the hippocampus.

Subiculum: is the principle source of the efferents of the hippocampal formation which will go to the subcortical structures. Thus, it efferents form the majority of the alveus. It is a transitional cortex from the 6 layered neocortex to the 3 layered hippocampus.

Parahippocampal Gyrus: is visible on the medial aspect of the temporal lobe, and will be a pathway for many connections b/t the hippocampus and the rest of the hemisphere.

Choroid Fissure: at the medial edge of the temporal lobe. Chroid plexus bridges between fornix and diencephalon to close the medial side of the lateral ventricle.

Middle Cerebral Artery: and its branches may be seen over the insula in the depths of the lateral fissure. The branches will follow the lateral fissure to the surface of the hemisphere, where they supply much of the lateral surface.
Insula: is an island of cortex at the depths of the lateral fissure and attached to the putamen. It has been implicated in some visceral functions, pain and taste.

Caudate Nucleus Body and Tail: are the small contribution from the head of the caudate throughout the length of the lateral ventricle. The head and body are in the floor of the ventricle, and the tail is in the roof of the temporal horn of the ventricle.

Vena and Stria Terminalis; may be seen at the medial border of the tail and body of caudate nucleus. They arise from the amygdale in temporal lobe, and are seen to the level of the interventricular foramen.  

21. Coronal Section Through Posterior Commissure

External Medullary Lamina of thalamus: is made up of fibers going to and from the thalamus, and has the thalamic reticular nucleus embedded within it. 
Posterior Commissure: is a subcortical commissure, connecting brain stem structures. It may be involved in the consensual light reflex, in which light shone into one eye results in constriction of the pupil in the contralateral eye.

Optic Radiations: from a thick bundle of myelinated axons leaving the lateral geniculate nucleus and arch back toward the primary visual cortex.

Basilar Pontine Nucleus: are unstained in the basilar pons. The neurons receive afferents from corticopontine fibers and send their axons into the contralateral middle cerebellar peduncle to reach the lateral hemisphere of the cerebellum.

Middle Cerebellar Peduncle: is made up the axons from the contralateral basilar pontine nuclei. It thus conveys cerebral cortical information to the large lateral cerebellar hemisphere.

Pyramidal Tract: aggregates in the caudal basilar pons. The pyramidal tracts contain the corticospinal upper motor neuron pathway. 

Centromedian Nucleus: is a large intralaminar thalamic nucleus (in the internal medullary lamina). It has major connections with putamen and motor cortex.
Posterior Cerebral Artery: the final branch of basilar artery, goes around the midbrain, providing a posterior choroidal artery (among others), and reaches the ventral and medial sides of the temporal and occipital lobes.

Middle Cerebral Artery: and its branches may be seen over the insula in the depths of the lateral fissure. The branches will follow the lateral fissure to the surface of the hemisphere, where they supply much of the lateral surface.

Insula: is an island of cortex at the depths of the lateral fissure and attached to the putamen. It has been implicated in some visceral functions, pain and taste.

Lateral Posterior Nucleus: of thalamus is a continuiation of he pulvinar and has reciprocal connections with parietal lobe association cortex.

Dorsal Lateral Nucleus: of thalamus is reciprocally connected with the limbic lobe. Its efferents, like the anterior thalamic nucleus, are to the cingulate gyrus.

Dorsal Medial Nucleus: of thalamus has prominent reciprocal connections with the prefrontal cortex and amygdalloid nuclei.

Reticular Nucleus: of thalamus represented by the unstained rim around the thalamus, is said to receive input from all thalamic nuclei and from cortical efferents. Uniquely, its projects its axons back into thalamic nuclei, rather than to cerebral cortex.

Ventral Posterolateral Nucleus of thalamus (VPL): receives the spinothalamic tract and medial lemniscus, and in turn projects to primary Somatosensory cortex in the postcentral gyrus.

Cerebral Peduncle: of the midbrain is seen lateral in this longitudinal section through the brain stem. It carries corticopontine, corticospinal, and corticobulbar fibers.

Substantia Nigra: is a large nucleus in the midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells which degenerate in Parkinson’s disease. Pars reticular contains GABAergic cells.

Parahippocampal Gyrus: is visible on the medial aspect of the temporal lobe, and will be a pathway for many connections between the hippocampus and the rest of the hemisphere. 

Subiculum: is the principle source of the efferents of the hippocampal formation which will go to the subcortical structures. Thus, its efferents form the majority of the alveus. It is a transitional cortex from the 6-layered neocortex to the 3 layered hippocampus.

Hippocampus: is a primitive three layered cortex. It is involved in short term declarative memory, which is required for later incorporation to long term memory. Parts of the hippocampus are quite susceptible to oxygen deprivation, cell death, and to initiation of seizures.

Alveus: refers to the myelinated fibers on the ventricular surface of the hippocampus. These fibers arise from the hippocampal formation to contribute to fornix.

Fimbria of Fornix: refers to the fornix while it is still attached to the medial edge of the hippocampus. Choroid plexus, bridging b/t the fimbria and diencephalon, closes the lateral ventricle; this is the choroids fissure at the medial edge of temporal lobe.
Lateral Geniculate Nucleus (body): receives signals from retina representing the contralateral visual field. The information from the two eyes ends in separate layers of the nucleus, and it relays the visual information through axons in the optic radiations to the primary visual cortex.

Stria Medullaris Thalami: form a ridge on the medial side of thalamus. It has axons from limbic areas which are destined to end in the habenular nuclei. Choroid plexus of third ventricle is attached to the stria on both sides, forming the roof of the third ventricle.

Habenula: is a slight eminence into the third ventricle at the end of the stria medullari thalami. These nuclei project to the interpeduncular nucleus in the roof of the interpeduncular fossa.

22. (Posterior) Thalamus

Habenular Nucleus: is a slight eminence into the third ventricle at the end of the stria medullaris thalami. These nuclei project to the interpeduncular nucleus in the root of the interpeduncular fossa.

Reticular Nucleus: of thalamus represented by the unstained rim around the thalamus, is said to receive intpu from all thalamic nuclei and from cortical efferents. Uniquely, it projects its axons back into thalamic nuclei, rather than to cerebral cortex.

Superior Cerebellar Peduncle: is seen encapsulating the red nucleus. Part of the fibers end in red nucleus and reticular formation, most go on to the ventral lateral nucleus of thalamus.

Red Nucleus is considered with motor pathways. It gives rise to an upper motor neuron pathway called the rubrospinal tract. A tract influenced both by cerebellum and cerebrum, it is said to have similar effects in the spinal cord as the corticospinal tract.

Mammillary Bodies: are the external bumps at the back of the hypothalamus. They include a complex of nuclei. It is part of a limbic system memory and learning circuit.

Infundibulum: is the funnel shaped structure of the hypothalamus which connects to the pituitary gland. It has the infundibular recess of the third ventricle, and its walls include the median eminence where portal veins gather the hypothalamic hormones to control anterior pituitary.

Ventral Posteromedial Nucleus: of thalamus receives the trigeminothalamic tract for sensation of the face and mouth, and medially the taste fibers from the nucleus solitarius of medulla. Its efferents are to the postcentral gyrus and insula.
Ventral Posterolateral Nucleus of thalamus (VPL): receives the spinothalamic tract and medial lemniscus, and in turn projects to primary Somatosensory cortex on the postcentral gyrus.

Centromedian Nucleus: is a large intralaminar thalamic nucleus (in the interal medullary lamina). It has major connections with putamen and motor cortex.

Dorsomedial Nucleus: of thalamus has reciprocal connections with the prefrontal cortex as well as the amygdaloid nuclei.

Great Transverse Fissure: is seen b/t the roof of the third ventricle and the corpus callosum. Due to overgrowth of cerebral hemisphere during development, this fissure is also present b/t cerebellum/occipital lobe, and superior colliculus/splenium of corpus callosum. 

Choroid Plexus (Roof of Third Ventricle): is attached at the stria medullaris of thalamus on each side. It is continous with plexus of lateral ventricle at the foramen of Monro. It provides the root of the third ventricle to the posterior commissure.

Third Ventricle: is a midline ventricle of the diencephalon.

Subthalamic Nucleus: is discussed in motor systems. It has connections with the globus pallicidus, and the indirect pathway through the basal ganglia to thalamus.

Optic Tract: skirts around the beginning of the cerebral peduncle in order to reach the thalamus and the lateral geniculate nucleus.

Substantia Nigra: is a large nucleus in midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells which degenerate in Parkinson’s disease. Pars reticulata contains GABAergic cells.

Cerebral Peduncle: of the midbrain are continuous with the posterior limb of the internal capsule. It contains corticopontine, corticospinal and corticobulbar fibers.
Uncus: is primary olfactory cortex. It is on the medial surface of the anterior part of parahippocampal gyrus, and it covers the amygdaloid nuclei.

Amygdala: is a complex of nuclei in the temporal lobe. Its connections are with olfactory signals, with visceral afferents and efferents and limbic system. The stria terminalis is a fine tract connecting amygdala to the septum and hypothalamus.

Lateral Ventricle: in the temporal lobe.

Optic Tract: skirts around the beginning of the cerebral peduncle in order to reach the back of the thalamus and the lateral geniculate nucleus.

Internal Capsule: next to the diencephalons, this is the posterior limb, in which the Somatosensory radiations and corticospinal tract are imbedded. The blood supply comes from lateral striate arteries and the anterior choroidal artery.

Fasciculus Retroflexus: is axons between the habenular nuclei and the interpeduncular nucleus of midbrain. 

23. Dorsomedial Thalamic Nucleus

Gyrus Cinguli: is part of the limbic lobe of cortex at the medial edge of the hemisphere. It appears to play a role in the emotional responses to stimuli.

Fornix: is a major pathway from hippocampal formation to septum and diencephalons. It also has cholinergic and monoaminergic fibers projecting toward the hippocampal formation.

Dorsolateral Nucleus of thalamus: is reciprocally connected with the limbic lobe. Its efferents, like the anterior thalamic nucleus, are to the cingulate gyrus.

Ventrolateral Nucleus of thalamus: is a motor relay nucleus. It receives afferents from cerebellum and from globus pallidus, and its efferent axons project to motor and premotor cortex of the frontal lobe.

Dorsomedial Nucleus of thalamus: has reciprocal connections with the prefrontal cortex as well as the amygdaloid nucleus.

Optic Tract: skirts around the beginning of the cerebral peduncle in order to reach the back of the thalamus and the lateral geniculate nucleus.

Substantia Nigra: is a large nucleus in the midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells which degenerate in Parkinson’s disease. Pars reticular contains GABAergic cells.

Mammillary Bodies: are the external bumps at the back of the hypothalamus. They include a complex of nuclei. It is part of a limbic system memory and learning circuit.

External Capsule: is a rim of white matter outside of the putamen. It includes corticostriate fibers.

Claustrum: is a nucleus b/t the external and extreme capsules. It appears to have extensive connections to cerebral cortex. 

Extreme Capsule: is the white matter of the insular cortex, and also forms the lateral limit of claustrum.

Internal Capsule: Next to the diencephalons, this is the posterior limb, in which the Somatosensory radiations and corticospinal tract are imbedded. The blood supply comes from lateral striate arteries and the anterior choroids artery.

Corpus Callosum (body): is part of the huge interconnection b/t the two cerebral hemispheres.

Stria and Vena Terminalis: may be seen at the medial border of the tail and body of caudate nucleus. They arise from the amygdale in temporal lobe, and are seen to the level of the interventricular foramen.

Stria Medullaris Thalami: forms a ridge on the medial side of thalamus. It has axons from limbic areas which are destined to end in the habenular nuclei. Choroid plexus of third ventricle is attached to this stria on both sides, forming the roof of the third ventricle.

External Medullay Lamina of Globus Pallidus: is a rim of myelinated axons at the lateral border of the nucleus. The fibers come from the caudate and putamen to end in the globus pallidus.

Mammillothalamic Tract: arises from the mammillary nuclei to end in anterior thalamic nuclei. It is part of the limbic system circuit described to carry signals from hippocampal formation to mammillary body, to anterior thalamus, to cingulate cortex, and back to hippocampus.

Subthalamic nucleus: is discussed in motor systems. It has connections with the external globus pallidus, and the indirect pathway through the basal ganglia to thalamus.

Globus Pallidus: is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are highly active and basically inhibitory to thalamus in regard to motor function. Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.

Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and Somatosensory areas of cortex. Its efferents are to the globus pallidus and substantia nigra. 
Caudate Nucleis: is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, and body and tail of caudate receive from parietal, occipital, and temporal areas of association cortices.

Lateral Ventricle (body): above the thalamus.

External Medullary Lamina of thalamus: is made up of fibers going to and from the thalamus, and has the thalamic reticular nucleus embedded within it.

Internal Medullary Lamina of thalamus: is made up of myelinated fibers aggregated b/t the lateral tier of nuclei and the dorsomedial nucleus. Anteriorly, it will split to encapsulate the anterior thalamic nuclei.

24. Anterior Thalamic Nucleus

Stria and Vena Terminalis: may be seen at the medial border of the tail and body caudate nucleus. They arise from the amygdale in temporal lobe, and may be followed to the level of the interventricular foramen.

Great Transverse Cerebral Fissure: is seen b/t the roof of the third ventricle and the fornix. Due to overgrowth of cerebral hemisphere during development, this fissure is also present b/t cerebellum/occipital lobe, and superior colliculus/splenium of corpus callosum.

Internal Medullary Lamina of Thalamus: is made up of myelinated fibers aggregated b/t the lateral tier of nuclei and the dorsomedial nucleus. It splits to encapsulate the anterior thalamic nuclei.

Dorsomedial Nucleus: of thalamus has reciprocal connections with the prefrontal cortex as well as the amygdaloid nuclei.

Optic Tract: skirts around the beginning of the cerebral peduncle in order to reach the back of the thalamus and the lateral geniculate nucleus.

Mammillothalamic Fasciculus (tract): arises from mammillary nuclei to end in anterior thalamic nuclei. It is part of the limbic system circuit carrying signals from hippocampal formation to mammillary body, to anterior thalamus, to cingulated cortex, and back to hippocampus.
Internal Capsule: Next to the diencephalons, this is the posterior limb, in which the Somatosensory radiations and corticospinal tract are imbedded. The blood supply comes from lateral striate arteries and the anterior choroidal artery.

Globus Pallidus: is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are highly active and basically inhibitory to thalamus in regard to motor function.

Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and somtosensory areas of cortex. Its efferents are to the globus pallidus and substantia nigra.

Caudate Nucleis: is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, and body and tail of caudate receive from parietal, occipital, and temporal areas of association cortices.

Anterior Thalamic Nucleus: receives afferents from the mammillothalamic tract and from fornix. It is part of a limbic system circuit. Its efferents go to the cingulated gyrus.

Midsagittal Fissure: separates the left and right cerebral hemispheres down to the corpus callosum. It contains the branches of anterior cerebral arteries, and the falx cerebri.

Gyrus Cinguli: is part of the limbic lobe of cortex at the medial edge of the hemisphere. It appears to play a role in the emotional response to stimuli. 

Fornix: is a major pathway from hippocampal formation to septum and diencephalons. It also has cholinergic and monoaminergic fibers projecting toward the hippocampal formation.

Ventrolateral Nucleus of thalamus: is a motor relay nucleus. It receives afferents from cerebellum and from globus pallidus, and its efferent axons project to motor and premotor cortex of the frontal lobe.

Subthalamic nucleus: is discussed in motor systems. It has connections with the external globus pallidus, and the indirect pathway through the basal ganglia to thalamus.

Substantia Nigra: is a large nucleus in the midbrain. It is considered with basal ganglia and motor control. Pars compacta contains DA cells which degenerate in Parkinson’s disease. Pars reticular contains GABAergic cells.

Third Ventricle: in the midline of the diencephalon.

Lateral Ventricle (body): above the thalamus.

Choroid Plexus: closes the gap b/t the fornix and diencephalon.

25. Mammillothalamic Fasciculus

Corpus Callosum (body): is a part of the huge interconnection b/t the two cerebral hemisphere.

Thalamic Adhesion and Midline Nuclei: the adhesion (also massa intermedia) is not present in all brains. Midline nuclei have few myelinated fibers, thus their light staining, and have diffuse connections to limbic cortex.

Posterior Limb of Internal Capsule: in which the Somatosensory radiations and corticospinal tract are imbedded. The blood supply comes from lateral striate arteries and the anterior choroidal artery.

Ventrolateral Thalamic Nucleus: is a motor relay nucleus. It receives afferents from cerebellum and from globus pallidus, and its efferent axons project to motor and premotor cortex of the frontal lobe.

Optic Tract: skirts around the beginning of the cerebral peduncle in order to reach the back of the thalamus and the lateral geniculate nucleus.

Alveus: refers to the myelinated fibers on the ventricular surface of the hippocampus. These fibers arise from the hippocampal formation to contribute to fornix.

Rostral hippocampus (Pes Hippocampi): (looks like toes, thus also Pes Hippocampi): Hippocampus is a primitive three-layered cortex. It is involved in short-term declarative memory, which is required for later incorporation to long term memory.

Mammillary body: is the external bump at the back of the hypothalamus. They include a complex of nuclei. It is part of a limbic system memory and learning circuit.

Cerebral Peduncle: of the midbrain is continuous with the posterior limb of the internal capsule. It contains corticopontine, corticospinal, and corticobulbar fibers.

Mammillothalamic Tract (fasciculus): arises from mammillary nuclei to end in anterior thalamic nuclei. It is part of the limbic system circuit carrying signals from hippocampal formation to mammillary body, to anterior thalamus, to cingulated cortex, and back to hippocampus.

Anterior Thalamic Nucleus: forms a bump on the diencephalons. It sends efferents to the gyrus cinguli.
Fornix: is a major pathway from hippocampal formation to septum and diencephalon. It also has cholinergic and monoaminergic fibers projecting toward the hippocampal formation.

External Capsule: is a rim of white matter outside of the putamen. It includes corticostriate fibers.

Extreme Capsule: is the white matter of the insular cortex, and also forms the lateral limit of the claustrum.

Claustrum: is a nucleus b/t the external and extreme capsules. It appears to have extensive connections to cerebral cortex.

Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and Somatosensory areas of cortex. Its efferents are to the globus pallidus and substantia nigra.

Globus Pallidus (external, internal): is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are area highly active and basically inhibitory to thalamus in regard to motor function.  Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.

Amygdala: is a complex of nuclei in the temporal lobe. It has widespread afferents and efferents befitting its proposed role in attaching emotional content, perhaps particularly fear, to sensory stimuli. The stria terminalis is a pathway from amygdale to septum and hypothalamus.

Subthalamic Nucleus: is discussed in motor systems. It has connections with the external globus pallidus, and the indirect pathway through the basal ganglia to thalamus.

Stria Medullaris Thalami: forms a ridge on the medial side of thalamus. It has axons from limbic areas which area destined to end in the habenular nuclei. Choroid Plexus of third ventricle is attached to this stria on both sides, forming the roof of the third ventricle.

Lateral Ventricle (body): above the thalamus.

26. Ventral Anterior Thalamic Nucleus

Anterior Thalamic Nucleus: receives afferents from the mammillothalamic tract and form fornix. It is part of a limbic system circuit. Its efferent go to the cingulate gyrus. 

Ventral Anterior Nucleus (of thalamus): is part of the motor system. It receives afferents from the globus pallidus, and projects its efferents to the premotor cortex.

Posterior Limb of Internal Capsule: in which the Somatosensory radiations and corticospinal tract are imbedded. The blood supply comes from lateral striate arteries and the anterior choroidal artery.

Anterior Commissure: connects the left and right temporal pole cortices, amygdaloid nuclei and olfactory bulbs. It is in this way like a continuation of the corpus callosum.

Optic Tract: skirts around the hypothalamus, and cerebral peduncle, in order to reach the back of the thalamus and the lateral geniculate nucleus.

Medial Forebrain Bundle: of lateral hypothalamus is a complex pathway which includes the brain stem monoaminergic projections to cerebral hemisphere, as well as descending axons from septum and hypothalamus. 

Alveus: refers to the myelinated fibers on the ventricular surface of the hippocampus. These fibers arise from the hippocampal formation to contribute to fornix.

Pes Hippocampi (looks like toes): Hippocampus is a primitive t here layered cortex. It is involved in short term declarative memory, which is required for later incorporation to long term memory.
Lateral Ventricle: of temporal lobe. Hippocampus forms long ridge into this ventricular space.

Amygdala: is a complex of nuclei in the temporal lobe. It has widespread afferents and efferents befitting its proposed role in attaching emotional content, perhaps particularly fear, to sensory stimuli. The stria terminalis is a pathway from amygdale to septum hypothalamus. 

Internal Medullary Lamina: of thalamus is made up of myelinated fibers which split to encapsulate the anterior thalamic nuclei.

Insula: is an island of cortex at the depths of the lateral fissure and attached to the putamen. It has been implicated in some visceral functions, pain, and taste.

Middle Thalamic Nuclei: have few myelinated fibers, thus their light staining, and have diffuse connections to limbic cortex.

Fornix: is a major pathway from hippocampal formation to septum and diencephalons. It also have cholinergic and monoaminergic fibers projecting toward the hippocampal formation. Here it is suspended from the corpus callosum by the septum pellucidum.

Choroid Plexus: closes the gap b/t the fornix and diencephalons.

External Capsule: is a rim of white matter outside of the putamen. It includes corticostriate fibers.

Claustrum: is a nucleus b/t the external and extreme capsules. It appears to have extensive connections to cerebral cortex.

Extreme Capsule: is the white matter of the insular cortex, and also forms the lateral limit of the claustrum.

Mammillothalamic Tract (fasciculus): arises from mammillary nuclei to end in anterior thalamic nuclei. It is part of the limbic system circuit carrying signals from hippocampal formation to mammillary body, to anterior thalamus, to cingulated cortex, and back to hippocampus.

Anterior Perforated Substance: is lateral to the optic chiasm. It is perforated because small lateral striate arteries have been removed. It includes a primitive olfactory cortex, and deep to the cortex the important cholinergic, nucleus basalis of Meynert.

Mammillary Body: is the external bump at the back of the hypothalamus. They include a complex nuclei. It is part of a limbic system memory and learning circuit.

Globus Pallidus (external, internal): is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are area highly active and basically inhibitory to thalamus in regard to motor function.  Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.

Internal Medullary Lamina of Globus Pallidus: divides the nucleus into internal and external subdivisions. The internal division is part of the direct pathway and the external division is part of the indirect pathway to influence motor cortex via the ventral anterior nucleus of thalamus.

External Lamina of Globus Pallidus: is a rim of myelinated axons at the lateral border of the nucleus. The fibers come from the caudate and putamen to end in the globus pallidus.
Caudate nucleus (body): is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, and body and tail of caudate receive from parietal, occipital, and temporal areas of association cortices.

Lateral Ventricle (body): above diencephalon.

27. Optic Chiasm
External Medullary Lamina (Thalamus): is made up of fibers going to and from the thalamus, and has the thalamic reticular nucleus embedded within it.

Reticular Nucleus: of thalamus, represented by the unstained rim around the thalamus, is said to receive input from all thalamic nuclei and from cortical efferents. Uniquely, it projects its axons back into thalamic nuclei, rather than to cerebral cortex.

Midline Thalamic Nuclei: have few myelinated fibers, thus their light staining, and have diffuse connections to limbic cortex.

Ansa Lenticularis: is a bundle of myelinated axons, originated in globus pallidus, which hook around the edge of the internal capsule in order to end in the ventral anterior thalamic nucleus. 

Middle Cerebral Artery: is seen lateral to optic chiasm coursing toward the entrance to the lateral fissure. Over the insula, this artery will divide into its many branches.

Optic Chiam: has the crossing (decussating) fibers of the optic nerve. The decussating fibers originate from the nasal retinae, which view the temporal visual fields.

Supraoptic hypothalamus: has nuclei involved in control of circadian rhythms (suprachiasmatic nucleus), as well as other fundamental phenomena like temperature regulation, and alertness of the brain, and nuclei that show sexual dimorphism.

Anterior Commissure: connects the left and right temporal pole cortices, amygdaloid nuclei and olfactory bulbs. It is in the way like a continuation of the corpus callosum. Here it is seen below the basal ganglia. 

Mammillothalamic Tract: midway b/t its origin in the mammillary body and its terminals in anterior thalamic nucleus.

Ventral Anterior Thalamic Nucleus: is part of the motor system. It receives afferents from the globus pallidus and projects its efferents to the premotor cortex.
Anterior Thalamic Nucleus: receives afferents from the mammillothalamic tract and from fornix. It is part of a limbic system circuit. Its efferents go to the cingulated gyrus. 

Fornix: is a major pathway from hippocampal formation to septum and diencephalons. It also has cholinergic and monoaminergic fibers projecting toward the hippocampal formation. Here it is seen twice; first suspended from the corpus callosum, second in middle of hypothalamus.

Caudate: (body) is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, and body and tail of caudate receive from parietal, occipital and temporal areas of association cortices.

Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and Somatosensory areas of cortex. Its efferent are to globus pallidus and substantia nigra.

Globus Pallidus: is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are area highly active and basically inhibitory to thalamus in regard to motor function.  Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.

Anterior Commissure: connects the left and right temporal pole cortices, amygdaloid nuclei and olfactory bulbs. It is in the way like a continuation of the corpus callosum. Here it seen below the basan ganglia.

Nucleus Basalis (of Meynert): has a concentration of cells that synthesize Ach, which provide the cholinergic innervation for the neocortex. In Alzheimer’s dx the staining for Ach is greatly diminished.

Third Ventricle in midline of the diencephalon.

Lateral Hypothalamus: has neurons involved in feeding behavior, and is the location for the medial forebrain bundle, which provides an important pathway of the limbic system, and of brain stem derived ascending monoaminergic fibers destined for the cerebral hemisphere.

Massa Intermedia (thalamic adhesion and midline nuclei): The adhesion is not present in all brain. Midline nuclei have few myelinated fibers, thus their light staining, and have diffuse connections to limbic cortex.

Stria Medullaris Thalami: forms a ridge on the medial side of thalamus. It has axons from limbic areas which are destined to end in the habenular nuclei. Choroid plexus of third ventricle is attached to this stria on both sides, forming the roof of the third ventricle.

Stria Terminalis: (and vena terminalis) may be seen at the medial border of the tail and body of caudate nucleus. They arise from the amygdale in temporal lobe, and may be followed to the level of the interventricular foramen.

Lateral Ventricle (body): above the diencephalon.

28. Anterior Commissure

Column of Fornix: is descending from its suspension by septum pellucidum toward the hypothalamus. The column of fornix forms the anterior limit at the interventricular foramen of Monro. 

Anterior Thalamic Nucleus: receives afferents from the mammillothalamic tract and from fornix. It is part of a limbic system circuit. Its efferent go to the cingulare gyrus.
Olfactory Tract: courses next to the gyrus rectus. It will divide into the lateral and medial olfactory stria over the anterior perforated substance.

Gyrus Rectus: is next to the midline on the orbital surface of the frontal lobe.

Orbital Gyrus: is part of the prefrontal association cortex, and has also been implicated in the ability to distinguish odors.

Anterior Commissure: connects the left and right temporal pole cortices, amygdaloid nuclei and olfactory bulbs. It is in this way like a continuation of the corpus callosum. Here it is seen crossing the midline in front of the column of the fornix.

Genu of Internal Capsule: reaches almost to the ventricular surface, at this level b/t the head of the caudate nucleus anteriorly and the thalamus behind.

Foramen of Monro: allows the flow of CSF from the lateral ventricle to the midline third ventricle.

Lateral Ventricle: above the anterior nucleus of thalamus.

Caudate nucleus (body): is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, and body and tail of caudate receive from parietal, occipital and temporal areas of association cortices.

Vena Terminalis (and stria terminalis): may be seen at this medial border of the tail and body of caudate nucleus. They arise from the amygdale in temporal lobe, and may be followed to the level of the interventricular foramen. 

Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and Somatosensory areas of cortex. Its efferents are to the globus pallidus and substantia nigra.

Globus Pallidus: is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are area highly active and basically inhibitory to thalamus in regard to motor function.  Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.
Claustrum: is a nucleus of the telencephalon, and found b/t the external and extreme capsules. It appears to have extensive connections to cerebral cortex.

Anterior Cerebral Artery: b/t the two cerebral hemisphere.

Diagonal Band of Broca: provides connections b/t the deep limbic nuclei (i.e. amygdale and septal nuclei).

Septum Pellucidum: separates the frontal poles of the lateral ventricles. It stretches b/t the corpus callosum and the fornix.

29. Interventricular Foramen

Lateral Ventricle: above a portion of the head of caudate nucleus.
Fornix: is a major pathway from hippocampal formation to septum and diencephalons. It also has cholinergic and monoaminergic fibers projecting toward the hippocampal formation. Here it is seen twice; first suspended from corpus callosum, second descending into the hypothalamus.

Optic Tract: courses lateral to hypothalamus on its way to the lateral geniculate nucleus of thalamus.


Third Ventricle: in the midline, b/t the two sides of hypothalamus.

Hypothalamus: of diencephalons. It regulates fundamental processes to preserve the individual (i.e. survival) and the species (i.e. reproduction).

Anterior Commissure: connects the left and right temporal pole cortices, amydaloid nuclei and olfactory bulbs. It is, in this way, like a continuation of the corpus callosum. Here it is seen emerging from the temporal lobe.

Globus Pallidus: is paleostriatum. It is the main nucleus for basal ganglia efferents to the ventral lateral and ventral anterior thalamic nuclei. The neurons are highly active and basically inhibitory to thalamus in regard to motor function. Internal part is in the direct pathway, and the external part is in the indirect pathway through the basal ganglia.
Putamen: is neostriatum, along with caudate nucleus. Putamen receives cortical afferents principally from somatomotor and Somatosensory areas of cortex. Its efferents are to the globus pallidus and substantia nigra.

Caudate nucleus (head): is neostriatum, along with putamen. Head of caudate receives cortical afferents principally from prefrontal cortex, while body and tail of caudate receive from parietal, occipital, and temporal areas of association cottices.

Foramen of Monro: has some choroid plexus within it at this transition from lateral to third ventricle.

Genu of Internal Capsule: reaches the ventricular surface at the level of the interventricular foramen.

Anterior Commissure: connects the left and right temporal pole cortices, amygdaloid nuclei and olfactory bulbs. It is, in this way, like a continuation of the corpus callosum. Here it is seen below the basal nuclei.

Amygdala: is a group of nuclei deep to the uncus of the temporal lobe. Amygdala receives olfactory afferents, and also from cerebral cortex. An efferent pathway is the stria terminalit which reaches towards the septal area and hypothalamus. 

Uncus: is olfactory cortex on the medial side of the temporal pole. Pressure, pushing on the side of the brain, may displace the uncus through the tentorial notch and press upon the midbrain.

Temporal Lobe: of cerebral hemisphere.

Hippocampus: is in the rostral part of the temporal lobe.

Nucleus Basalis (of Meynert): has a concentration of cells that synthesize AcH, which provide the cholinergic innervation for the neocortex. In Alzheimer’s disease the staining for AcH is greatly diminished.

Corpus Callosum (body): interconnects the two cerebral hemispheres.

30. Anterior Limb of Internal Capsule

Cingulum: referse to a long association bundle in the depths of gyrus cinuli. Its axons interconnect gyrus cinguli with the hippocampal formation of temporal lobe. 

Superior Frontal Gyrus: is next to the midline of the hemisphere, orientated horizontally from the precentral gyrus to the frontal pole, and includes parts both on the medial side and on top of the frontal lobe.

Middle Frontal Gyrus: is quite variable in presentation, thus it is best characterized as being the cortex between the superior and inferior frontal gyri.

Corpus Callosum (body): is part of the huge interconnection b/t the two cerebral hemisphere.

Septum Pellucidum: separates the frontal poles of the lateral ventricles. Here it stretches between the body and rostrum of corpus callosum.

Corpus Callosum (rostrum): is part of the huge interconnection b/t the two cerebral hemispheres. The rostrum is a rather small caliber myelinated bridge, stretching from the genu of corpus callosum to the anterior commissure.

Gyrus Rectus: is next to the midline on the orbital surface of the frontal lobe.

Anterior Limb of Internal Capsule: is found b/t the head of the caudate nucleus and the putamen. It often is interrupted by nuclear bridges b/t the two nuclei. The fibers are orientated rather horizontally to go from the frontal lobe toward the diencephalon.

Medullary Center: refers to the massive region of myelinated fibers deep to the cortical mantle.

Gyrus Cingulia (cingulate gyrus): is part of the limbic lobe of cortex at the medial edge of the hemisphere. It appears to play a role in the motional responses to stimuli.

Caudate Nucleus (Head): is a bulging presence in the floor of the frontal pole of the lateral ventricle. It has substantial afferents from the frontal polar, association cortex.

Putamen: is on the other side of the internal capsule from the caudate nucleus. These nuclei have much the same appearance both in fresh tissue and in these stained sections. Putamen receives most of its afferent from motor and sensory cortices.

Nucleus Accumbens: is the limbic component of the basal ganglia. This is reflected in its connections as well as the behavioral functions and malfunctions with which its activites seem to correlate.

Olfactory Tract: courses next to the gyrus rectus. It will divide into the lateral and medial olfactory stria over the anterior perforated substances.

Anterior Cerebral Artery: is between the two hemisphere. It supplies the medial surface as well as reaching a short distance onto the superior lateral surface of the hemisphere.

Orbital Gyri: are part of the prefrontal association cortex, and have also been implicated in the ability to distinguish odors.

Extreme Capsule: is the white matter of the insular cortex, and also forms the lateral limit of the claustrum.

Claustrum: is a nucleus b/t the external and extreme capsules. It appears to have extensive connections to cerebral cortex.
External Capsule: is a rim of white matter outside of the putamen. It includes corticostriate fibers.

Midsagittal Figures: separates the two cerebral hemispheres. It is occupied by the falx cerebri, the inferior and superior sagittal sinuses, and the anterior cerebral arteries.

Yoona Rhee (yrhee2@uic.edu)


