Outline of Lecture 25 (01-23 PP; Newman-Toker)

Functional Neuroanatomy of Brainstem and Cranial Nerves
Overview


Brainstem = midbrain, pons, medulla


Don’t forget cerebellum behind brainstem, intimately connected with pons



Functional triad




1. Conduit for long tracts of motor, sensory, and autonomic nerves




2. Cranial nerve (3-12) attachment for motor and sensory nerves to/from head




3. Visceral functions, eg arousal, sleep, mood, pain, HR, BP, respiration, etc


Cranial nerves = connection between brainstem and head/face


You’d better know the functions by now

Organization

Ventro-dorsal (front-back):  “hot dog”


“Mustard” in front = descending motor tracts


Cerebral peduncles (midbrain), basis pontis (pons), olives & pyramids (medulla) are the motor nerves descending in the corticospinal tract or headed to the cerebellum (motor learning loop)



“Beef” in middle = tegmentum (sensory tracts ascending to thalamus + CN nuclei)



Dorsal column/medial lemniscus: touch and vibration




Anterolateral system: pain and temperature




Cranial nerve nuclei located here; CN3,4,6 located near CSF in back of middle



Reticulated (“net-like”) appearance



“Bun” in back = CSF  (see Year 1/neuropsych/brainstemlevels.png)



3rd ventricle (thalamus/hypothalamus)



cerebral aqueduct covered by tectum (midbrain)



4th ventricle covered by velum (pons)



open subarachnoid space (medulla)



Off to the side: cerebellar peduncles (not the same as cerebral peduncles!)



Inferior:  spinal cord ( cerebellum




Middle:  cortex ( cerebral peduncles ( pontine nuclei ( cerebellum




Superior:  cerebellum ( red nucleus ( basal ganglia ( cerebrum



Other



Pineal gland: located dorsal to midbrain




Substantia nigra (midbrain): DA neurons to basal ganglia, Parkinson’s dz assoc



Thalamus: way station for all sensory input




Mamillary bodies: memory circuitry, involved in Wernicke’s syndrome




Hypothalamus (autonomic functions) and pituitary


Rostro-caudal (up-down):  2-2-4-4 rule


2-2-4-4 rule of CN:  2 in cerebrum, 2 in midbrain, 4 in pons, 4 in medulla (in order)



Rostral to caudal: midbrain, pons, medulla


Medio-lateral (middle-side):  motor and MLF are medial


Medial: somatic motor

- Medial longitudinal fasciculus (MLF): highway that connects CN 3,4,6 nuclei; fxns in saccade and vertical gaze (midbrain), horizontal gaze (pons), and gaze-holding (medulla)



Intermediate: visceral


Lateral: somatic sensory

- Most common brainstem stroke is in lateral medulla, which isn’t near motor tracts => no hemiplegia!
Functional systems

- Functional system = neuronal population with shared interests and end organ


- Damage may result in lost, diminished or paradoxically increased function resulting in negative symptoms or positive symptoms

- Damage to different systems produces symptoms of different quality, if multiple systems are damaged, multiple symptoms occur


Take home messages of case studies


- If you can make the broken part work by some trick, the lesion is upstream



- If there is a partial UMN redundancy, unilateral UMN lesions produce partial deficits


- Complete unilateral facial paralysis can be due to either a peripheral or central LMN lesion; if paralysis is isolated it’s most likely peripheral due to proximity of CN 7 nuclei to other structures in the pons



- Complete bilateral facial weakness can be either due to bilateral UMN or LMN lesions



- Unilateral UMN lesions don’t cause “bulbar” problems due to redundant innervation



ie “Unilateral UPPER motor neuron lesions spare the UPPER part of the face”

- Some problems sharply define a top-bottom level in the CNS where lesion is likely to be located (eg horizontal EOM problems = pons, vertical EOM problems = midbrain)

Know your visual field cuts

Digressions


Gray vs white matter



Gray matter = cell bodies



White matter = myelinated axons (aka fasciulated)



On myelin-stained sections, colors are “reversed”

Terms of nuclear neurology



Supranuclear (aka prenuclear):  upstream of nuclei


Nuclear (3,4,6): at nuclei


Infranuclear (aka postnuclear):  downstream of nuclei


Internuclear:  in between nuclei

Omitted: terms of bulbar neurology, vascular anatomy


Review your vascular anatomy
