Anoxic Encephalopathy -

Clinical Features, Acute Management, and Prognosis

	DEFINITIONS
	Awareness
	Sleep-wake cycles
	Prognosis

	Coma [G. koma, deep sleep, trance]
	Absent
	Absent
	Recovery, PVS, or death in 2-4w

	Persistent Vegetative State
	Absent
	Intact
	Depends on cause

	Brain Death
	Absent
	Absent
	No recovery


Lesion located in the brainstem or above: either in the RAS above mid-pons, or bilateral cerebral hemispheres

	CAUSES
	CLINICAL FINDINGS

	1. Cardiac arrest
	1. Seizures

	2. Respiratory insufficiency
	2. Myoclonus

	3. Trauma
	3. Akinetic-rigid syndromes

	4. Vascular catastrophe
	4. Cerebellar ataxia

	5. Poisoning
	5. Amnesia

	
	6. Cortical blindness


CLINICAL ASSESSMENT

	Thalamus
	1. Responses to pain – look for spontaneous movements, or response to voice, then check for response to pain; reflex withdrawal: UE - limb adduction;  LE - limb adduction, triple flexion (ankle dorsiflexion, flexion of knee, flexion of hip); to look for purposeful withdrawal, apply stimulus to a location where triple flexion and adduction would be an inappropriate response, such as the medial anterior thigh.



	Midbrain
	2. Pupillary size and response to light – 



	Pons
	3. Occulocephalic reflex (doll’s eyes) - tests labyrinthine apparatus, neck proprioception, CN III, VI and muscles they innervate, and connecting pathways in pons and medulla; slow rotation activates vestibular apparatus, which provides input to midbrain, which instructs extraoccular muscles to move globes to maintain original direction of gaze; avoid in suspected cervical trauma



	Medulla
	4. Respiratory pattern


5. Conjugate gaze – absent in acute cerebral cortical dz, especially involving frontal lobe, eyes conjugately gaze toward side of lesion and cannot, on command, move to opposite side, though they will move together as far as they can; in lesions below cerebral cortex, they tend to look away from the side of the lesion

6. Occulovestibular reflex (calorics) - tests labyrinthine apparatus, midbrain, and occulomotor efferents; in conscious pts who have fast cerebral component, nystagmus will point as COWS; in unconscious pt, there is no nystagmus because there is no fast cerebral component; the unopposed slow cerebellar/vestibular component appears as tonic deviation toward the cold side; if both sides are stimulated with cold, the eyes look downward.

7. CN II/VII - Visual response to threat

8. CN V/VII - Corneal reflex (be sure to lubricate eyes), facial grimacing in response to stimulation

9. CN IX/X - Gag reflex (may be absent in 20% normal pts)

10. Posturing*

	Decorticate
	Decerebrate

	1. UE adduction
	1. UE adduction

	2. LE extension
	2. LE extension

	3. UE flexion at elbows, wrists, fingers

de-cor-ticate hand points to the heart (cor)
	3. UE extension and pronation

	•lesion is usually at higher level (cerebral white matter, internal capsule, thalamus)

•diagnonal postures (flexion of one arm and extension of opposite arm and leg usually also indicate supratentorial lesion)
	•first described by Sherrington in 1898 who produced it in cats and monkeys by transecting brainstem at intercollicular level

•noted to be ipsilateral to one-sided lesion, therefore not involving corticospinal tracts (although such precise localization is usually not possible in clinical setting)


* In general, pts with decorticate posturing have a better prognosis than those with decerebrate.  Terminology reflects postures adopted by experimental animals after specific lesions, but these postures do not actually have reliable localizing value in human patients.

LABORATORY TESTS

EEG 

1 - normal or near normal

2 - moderate abnormalities

3 - moderate abnormalities

4 - alpha coma, intermittent voltage attention

5 - electrocerebral silence

Grade 1   - good prognosis

Grade 2,3 - variable outcomes, benefit from continuous EEG 

Grade 4,5 - death, usually without regaining consciousness

Somatosensory evoked potentials - bilateral absence of evoked potentials 1 week after event is a reliable predictor of failure to regain consciousness

Protein S-100 - >0.7ug/L correlates with poor prognosis (Stroke, 1998.29.2363-6)

Neuron-specific enolase (NSE) - NSE < 33ug/L SN 80 SP 100 for persistent coma (Brain Research, 1993).

CSF analysis - increased CK, CK-BB, lactate, which correlates with poorer clinical outcomes, though absence of definite parameters and superiority of physical exam precludes routine CSF examination.

ACUTE MANAGEMENT

1. Determine cause of encephalopathy

2. Identify neurological prognosis

3. Identify and treat neurological complications

Seizures

 - Benzodiazepines

 - Phenytoin

 - Barbiturates

 - Propofol

Fluids and electrolytes

 - Treat hyperosmolar crises

 - Treat SIADH

Hypothermia (NEJM 2002.346(8):549-56;557-63)

Antioxidants - 21-aminosteroid tirilazad (Seminars Thrombosis Haemostasis 1996.22.105-12)

PROGNOSIS

Generally unfavorable signs

	Anoxia
	>10 min

	Duration of CPR
	>30 min

	Corneal reflex
	Absent after 24h

	Motor response to pain
	Absent after 72h

	Brainstem reflexes
	Absent

	Blood glucose on admission
	>300mg/dL

	GCS after 72h
	<5


REFS

Adams and Victor's Principles of Neurology 8th ed (2005) ch 17

PROGNOSIS
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