Brainstem and Cranial Nerve Neuroanatomy
Cranial Nerve Functions

Motor functions:



Sensory:

--Look (3,4,6)




--Smell/taste (1,7)


--Smile (7)




--See (2)


--Chew (5)




--Feel face (5)


--Swallow (10)



--Hear (8)


--Speak (7,10,12)



--Balance (8)
Tri-partite function of the brainstem
1.  Body Conduit for sensory and motor information.
2.  Cranial Conduit for sensory and motor information.

3.  Visceral Regulation (ascending neurotransmitter tracts).

Gray versus White matter 

Gray matter = cell bodies.  Found in cerebral cortex, deep nuclei, ganglia.  Lesions in gray matter 
are profound and permanent.
White matter = axons.  Found in tracts, radiations, commisures, roots.  Lesions often recover well.
Diencephalon
1.  Thalamus is the sensory input relay station.  The LGN (visual relay station) is in the thalamus.

2.  Mamillary bodies are part of the memory circuit, and are the major site of memory-disturbing 
pathology (Wernicke’s and Korsakoff’s Syndromes).

3.  Hypothalamus is the autonomic control center.  It controls neuroendocrine/pituitary functions.  
Sympathetic nerve cell bodies are housed here.
Ventro-Dorsal Brainstem Anatomy
Front (“basis”) has the long descending corticospinal tracts that carry efferent motor commands.  
These go down through the anteriorly-placed cerebral peduncles (midbrain) to the basis 
pontis (pons) to the pyramids (medulla).  2/3 of motor commands from cortex hit the 
cerebral peduncles and are re-routed in a loop through cerebellum and back to cortex.  
Only 1/3 goes to the body.
Back (“tectum” and “velum”) has the CSF spaces, including cerebral aqueduct (midbrain), 


4th ventricle (pons), and subarachnoid openings (medulla).  The tectum is the roof over the 
cerebral aqueduct.
Middle (“tegmentum”) has long sensory tracts, CN nuclei, and visceral and special motor centers.

Pain/Temperature travels laterally.  Touch/Vibration travels medially in the dorsal 
column medial lemniscus pathway.
        (Raymond removed images of the descending corticospinal tract and the sensory long tracts._
Rostro-Caudal Brainstem Anatomy
Midbrain (top) includes substantia nigra (motor/tone/speed) and peri-aqueductal gray 
(sensory/pain/pleasure), and is closely linked to basal ganglia and thalamus.  


The midbrain has CN 3,4, and also regulates vertical gaze and eye convergence. 
Pons (middle) includes the locus ceruleus and raphe nuclei (arousal, mood).  It is closely linked 
to the cerebellum.  The pons has CN 5-8, and also regulates horizontal gaze.

Medulla (bottom) has CN 9-12 and regulates respiratory and visceral functions (breathing, heart rate, 
blood pressure) via the spinal cord.  It also regulates gaze-holding.

**The 2-2-4-4 Rule tells you where the cranial nerves arise from:


1,2
   
cerebellum


3,4
  
midbrain


5,6,7,8
   
pons


9,10,11,12
medulla

(Raymond removed images of cross-sections of the midbrain, pons, medulla.)
Lateral-Medial Brainstem Anatomy
**Medial brainstem has somatic motor CN nuclei. The medial longitudinal fasciculus (MLF) 
connects all of the motor gaze functions described above.  “Motor and MLF are Medial!”
Intermediate brainstem has special motor CN nuclei (e.g.swallowing), autonomic (sympathetic) 
tracts, and autonomic (parasympathetic) CN nuclei.
**Lateral brainstem has somatic sensory CN nuclei.  Therefore, a lateral medullary stroke has no 
hemiplegia!  These patients seem like they have inner ear and other sensory problems.  
This is called a “Wallenberg Syndrome.”

Remember:  Motor is Medial, so lateral medullary strokes don’t affect motor pathways.

(Raymond removed an image of the effects of lateral medullary stroke and the location of CN oculomotor centers.)









