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The Brainstem

Note: Only responsible for identifying structures listed in laboratory manual.

I. Ventral surface of brain stem

A. Can’t see dorsal surface unless remove cerebellum and cerebrum

B. Have brain stems in lab, mid-saggital sections

C. Clear picture in textbook will help you get oriented

D. Structures to identify on ventral surface


          1. Pyramidal decussaton (diagram from Netter’s Atlas)

          2. Medullary pyramids on ventral surface of medulla

          3. Series of cranial nerves that come out of the pons at the ponto-medullary junction

          4. Distinct pons on ventral surface

          5. Cerebral crus- forms ventral surface of midbrain; also called cerebral peduncle

          6. Interpeduncular fossa- occupied by CSF (cerebrospinal fluid) in real life; diencephalon      

                            rostral to this

          7. Occulomotor (CNIII) exits from interpeduncular fossa at junction of midbrain and pons

II. Dorsal surface of brainstem


A. Not as clearly demarcated as ventral surface


B. Medulla comes up to level of pontomedullary junction; part of medulla not covered by 4th   

                   ventricle and part opens up into the 4th ventricle


          1. Caudal portion of medulla=closed medulla, rostral portion of medulla=open medulla      

                             because it is open on top to 4th ventricle


C. No demarcation dorsally on surface of pons until directly behind 4 hillocks


D. Single cranial nerve that exits at dorsum of brainstem= trochlear nerve; exits at junction   

                    between the roof of the pons and the roof of the midbrain

               E. Structures that must be identified here: 2 big fiber bundles that are coming up in the dorsal  

                    columns then synapse with a secondary  neuron of the system in the caudal medulla- called the      

                    gracile and cuneate tubercles externally; there is an accumulation of cell bodies where these 

                    synapses occur- they then cross over in the caudal part of the medulla and ascend; this system 

                    is referred to as the dorsal column system

F. If you follow the fasciculus gracilis and cuneatus all the way up the spinal cord, can see the  

     bumps in the medulla where the synaptic junction occurs between primary and secondary 

     neurons of the system

G. If cut off the entire roof of the 4th ventricle, it has rhomboid shape when looked down upon; 

     this then narrows down into the cerebral aqueduct and ends in an area called the obex, which is 

     the junction between the open and closed medulla; this area is a  radiographical landmark for       

     ventriculograms into the 4th ventricle; there are structures in the rhomboid fossa that are a result   

     of underlying nuclear groups 

H. Superior and inferior colliculi- 2 on each side; all 4 together called the quadrigeminal (“four 

     bodies”) plate or tectum (“roof”) of midbrain

                         1. Superior coliculi have to do with optic reflexes

                         2. Inferior colliculi have to do with auditory reflexes (nucleus in auditory pathway)

III. Organization of the CNS 

A. Early organization is primarily maintained all the way through adult form

B. Dorsal part is primarily sensory, ventral part is primarily motor 

C. The ventricular system then opens up so the ventral part is still in the middle, while the dorsal    

     part is laid out to the side

D. Have a series of motor nuclei that are under these bumps in the central part of the medulla and 

     Pons; generally have sensory lateral to motor

IV. More structures to identify

A. Fasciculus gracilis 

B. Gracile tubercle

C. CN IV

D. Inferior and superior colliculi

E. The ONLY unpaired structure of the central nervous system- pineal gland

F. Obex- end of ventricular system in the brainstem; continues intermittently; starts out in the 

    central canal of the spinal cord, but does not continue all the way down the spinal cord; can only 

    see remnants of it throughout the spinal cord

G. Closed medulla

H. Cuneate tubercle

I. Cerebellar peduncle formed by bridging fibers of the pons

J. It is difficult to see the dividing line between the spinal cord and medulla on the dorsal aspect, 

    but can distinctly see it on the ventral aspect

V. Random lab tips

A. There are several brain sections in the laboratory, but they don’t have enough for everyone to  

     have everything at the same time

B. When you get to lab on Friday, get in groups of 2-5; this is the best way to learn- use all the 

     material available to you

VI. Junction between the spinal cord and medulla

A. Can see fibers of corticospinal tract on the medullary pyramid

B. Identify cuneate nucleus

C. Motor fibers descend on the medullary pyramid and cross over; they then form on the 

     contralateral side of the spinal cord to make the corticospinal tract; can now see the cuneate 

      fasciculus start to form the cuneate nucleus

D. Identify the gracile tubercle

E. Structure associated with this sensory system for pain and temperature called the substantia  

                   gelatinosum; in the dorsal part of the gray matter; has some synapses for endogenous opiates 

                   and has gating mechanisms for pain, so it is associated with pain and temperature for the body

F. For the anterior 2/3 of head, the nerve that carries information for pain and temperature is the    

     trigeminal nerve; can now identify the spinal trigeminal nucleus- info comes into the CNS in 

     the trigeminal nerve and descends into the medulla and spinal cord into the area where it 

     crosses over; this is a continuation of the substantia gelatinosum for pain and temperature

G. The topography changes in the junction of the spinal cord and medulla

VII. Medulla

A. As you’re ascending, can see the medullary pyramids; next to it, the structure that bulges out on 

     the ventral surface is called the inferior olive; looks like the round surface of an olive

B. 2 distinguishing features of the ventral part of the medulla- the medullary pyramids of the  

     corticospinal tract and the inferior olive

C. The fibers from this cell body cross over and pile up in medial lemniscus (ribbon)

D. The area that continues through the brainstem from this part of the medulla is called the central 

     gray matter

E. The 4th ventricle opens up-called the open part of the medulla

F. The spinothalamic system is ascending; called spinothalamic tract

G. Structures in this area- nucleus for CN XII (hypoglossal nucleus); this area is very important 

     for cardiovascular and respiratory reflexes and is called the reticular formation; there is no 

     distinct nucleus, but there are very important centers here; if you have a subdural hematoma, 

     bleeding, or increased intracranial pressure, the pressure tries to push the brain out through the 

     foramen magnum, which is the weakest place in the brain; compress the medulla via a tonsillar 

     herniation of the cerebellar tonsils; this then compromises cardiovascular and respiratory 

     reflexes

H. The hypoglossal nucleus and dorsal motor nucleus of vagus- both are motor, so they are located 

     in the central part of the medulla; sensory information is lateral to this; can see these bumps 

     when you look into the rhomboid fossa; 

I. The hypoglossal trigone is directly along the midline, and the vagal trigone is just lateral to this; 

    there is a slight bulging up in the rhomboid fossa here for these structures

J. As you ascend more, identify: vestibular nuclei, inferior cerebellar peduncle, cerebellum, 

     inferior olive, coricospinal tract, medullary pyramid, reticular formation, hypoglossal and vagal 

     nuclei

K. For the first test, you are only responsible for what is listed in the lab guide

VIII. Pons (“bridge”)

A. Bridging fibers form the large cerebellar peduncle

B. Basilar pons- all information that is crossing over

C. Identify pontine nuclei, medial lemniscus, 4th ventricle

D. Corticospinal fibers are now enclosed in the pons

E. Be able to recognize pons in a cross-section

F. The medial lemniscus is pushed up from the bottom by all of the basilar pontine structures, and 

    then pushed laterally; the medial lemniscus started out in the dorsal columns

G. Rostral end of pons- the 4th ventricle narrows down and becomes the cerebral aqueduct; have 

     fibers of the trochlear nerve as they’re crossing over and will exit on the other side

H. Also a superior cerbellar peduncle that forms part of the tectum of the 4th ventricle as you go 

    into the rostral end of the pons

I. Big nerve leaving the pons- trigeminal- ONLY nerve that exits from the ventral surface of the   

    Pons

IX. Midbrain


A, Structures begin to rapidly change as you enter the midbrain

B. Structures on the ventral surface of the midbrain- cerebral peduncles, cerebral crus; the middle 

    2/3 of these groups of fibers is where the corticospinal fibers are located (mixed in with some 

    other fibers)

C. Caudal end of midbrain- forms the roof (tectum) of the midbrain

D. Section through the inferior colliculus; very distinct wine-goblet shape and is always located in 

     conjunction with the trochlear nucleus; cell bodies send their axons out here, cross over, and 

     then innervate the superior oblique muscle

E. Identify the cerebral crus

F. Substantia nigra- the only area of the brain where dopamine is made; degenerates in Parkinson’s 

    disease; named b/c looks black when have a freshly cut brain; lies between the cerebral crus and 

    the tectum of the midbrain

G. Identify the cerebral aqueduct in the midbrain with central gray surrounding it

H. Section through the superior colliculus; cerebral crus, substantia nigra, and fibers coming from 

     the nucleus are in conjunction with the superior colliculus; occulomotor nerve- big 

     occulomotor nucleus and its fibers as it’s exiting the fossa between the peduncles- 

     interpeduncular fossa- in the midbrain

I. All cross-section presentations are with dorsal at top of slide and ventral at bottom of slide

X. Junction between the diencephalons and the midbrain

A. CNS starts out embryologically as a long tube- becomes the ventricular system

B. In humans, have a tremendous outgrowth of the cortex; it folds back and over the top of the 

     brainstem

C. Diencephalic and telencephalic structures are associated with the midbrain because of this 

     outgrowth

D. The red nucleus is important for motor function; it has a red appearance when the brain is 

    freshly cut

E. Caudal end of midbrain (ventral)- 3 structures associated with this area: cerebral crus,     

     substantia nigra, and red nucleus

F. Lose about 80% of dopamine neurons in substantia nigra before you get any symptoms of 

    Parkinson’s disease; neuromelanin (metabolite of dopamine) gives red nucleus its color

G. Pineal gland- ONLY unpaired structure in the brain; lies in the junction of the diencephalon 

     and mesencephalon

H. Mammillary bodies are part of the diencephalon on the ventral side; draw a line between the 

    mammillary body and the posterior commissure to determine the junction of the diencephalon 

    and mesencephalon

I. Concentrate on midsagittal sections and don’t spend too much time on parasagittal sections

J. Identify the anterior communicating artery

K. On the anterior part of the diencephalon- optic nerve coming into the optic chiasm

L. We’ll go through cranial nerves later in the course, but must be able to identify them on the 

    ventral surface of the gross brain; CN I; II; III; IV comes from dorsal aspect- hard to see in 

    many specimens; V comes out of the pons; VI, VII, VIII are all lined up at the pontomedullary 

    junction; IX is fairly small; X; XI has a part from the spinal cord and a part that has a cranial 

    origin; and XII exits in the medulla between the pyramid and the olive

XI. DON’T GET BEHIND IN NEURO LAB!!!

