Outline of Lecture 36 (01-29 PP; Zee)

Consciousness, Coma, and Eye Movements
Approach to the unresponsive patient


Lights not on

coma (unarousable) or asleep (arousable)?


Nobody’s home

dementia, aphasia, etc


Motor/sensory

deaf, mute, locked in, etc


Deliberate

belligerent or oppositional

Causes of coma

1. metabolic



- Mixture of partial RAS and cortical dysfunction at multiple levels



- Delirium, agitation, disorientation, and seizures;  see chart below also

- Most often due to Wernicke’s dz (vitamin B1 aka thiamine causing hemorrhagic lesions near ventricles ( esp CN3,4,6 damage) or hypoglycemia (low Glc), ( give thiamine and glucose if uncertain!


2. structural, causing bilateral cortex or bilateral RAS dysfunction


supratentorial:  herniation compresses RAS in brainstem


- 3 types:  falx (cingulate), transtentorial (uncal-side, vs central-top), foramen magnum (cerebellar tonsils)



- Causes complete dysfunction at one level




- Early focal signs, progresses caudally, coma comes late



infratentorial:  direct lesion of RAS, or cerebellar lesion compresses RAS




localizable within brainstem, usually abnormal VOR and respiration, early coma



can have coma secondary to medullary lesion and respiratory failure


3. psychiatric


normal EEG, normal caloric-induced nystagmus, normal motor

Physical examination of comatose patient

	
	Respiratory
	Pupils
	Motor

	Supratentorial
	Cheyne-Stokes (alternating fast and slow breathing)
	
	Decorticate (flex UE, extend LE)

	Infratentorial

Midbrain

Midbrain/pons

Pons

Pons/medulla

Medulla

Other
	central reflex hyperpnea or short-cycle Cheyne-Stokes

apneustic (inspiratory cramps)

(irregular breathing) or hiccough

	Midposition, fixed

Pinpoint (Horner’s syndrome)

CN3 palsy: down, out, and blown

Diencephalon: small, reactive
	Decerebrate (extend UE and LE)

Flex LE

	Metabolic
	
	Small, reactive
	Asterixis, myoclonus



State of consciousness


Specify tested stimuli and response, esp. eye opening, best verbal and motor response


Principles of eye movements


1.  “Towards the ear is on”


- Brain detects head turning as asymmetry between vestibular nuclei firing rate, with more firing from the ear in the direction of the turn




- Cold water turns the ear off



2.  Conjugate gaze movement:  CN6 ( IL LR & MLF ( CL CN3 ( CL MR


3.  VOR generates slow phases, PPRF generates corrective quick phases



4.  There are no quick phases in coma



- INO:  lesion in MLF causes IL loss of adduction but normal convergence


- 1 ½:  lesion in one CN6 nucleus and entire MLF causes complete conjugate palsy looking to IL side, and loss of IL eye adduction looking to CL side


- Vestibular nystagmus:   IL lesion  0 | ( | (  CL lesion  (arrows = degree of nystagmus)


- Cerebellar nystagmus:   R  ( | 0 | (  L  (cerebellum is needed to maintain lateral gaze)


- Bilateral pontine: ocular bobbing (total horizontal gaze palsy, downward nystagmus)

Principles of pupil dilation


- Symp dilation: pathway follows complicated course (hypothalamus ( brainstem ( cervical spinal cord ( up carotid plexus ( CN3 ( pupil) and dilation defects don’t immediately indicate localization; anisocoria is max in dim/no light


- Paraysmp constriction: pathway direct midbrain ( eye; anisocoria is max in bright light


- Afferent problems can be detected with swinging flashlight test and due to redundant innervation from both eyes never cause anisocoria

