Neurology- Acute Confusional States and Coma

A. Consciousness

a. Awareness of self and the environment and the ability to respond to stimuli
b. Two component

i. Arousal and wakefulness- RAS and cerebral hemispheres must be functions
ii. Cognition- cerebral cortex must be functioning
B. Altered levels of consciousness

a. Earliest signs are: confusion, disoriented, not attentive, decreased responsiveness
b. Pathophysiology

i. Reticular formation- Interesting nerve cells and fibers in the brainstem that receive info from sensory pathways
ii. Fibers extend from thalamus to spinal cord and into autonomic NS and motor system
iii. Hypothalamus- involved with somatic, visceral and endocrine functions
iv. RAS also transmits info to cerebral cortex to regulate emotional and behavioral response
c. Terms related to confusion

i. Coma

1. Patient unresponsive to environmental stimuli
2. Patient can not be aroused
3. No sleep-wake cycles of arousal
ii. Confusion


1. Disturbance of consciousness characterized by impaired ability to think and respond appropriately to stimuli
iii. Stupor/Obtundation

1. Responsiveness is impaired but intact
2. Arousal is obtained and maintained only by intense and repeated stimulation
iv. Delirium

1. Altered state of arousal with intact alertness
2. Often agitation
3. Hallucination
v. Locked-in syndrome

1. State of wakefulness with intact arousal in which patients are totally paralyzed and unable to speak
2. Motor function is impaired to prevent outward expression of though and behavior
vi. Vegetative State

1. Characterized by the unawareness of self or external stimuli. Lost cognitive neurological functioning
2. Respiration and circulation intact
3. Preserved cranial nerve and spinal reflexes
4. Most common etiology is cardiac arrest and head injury
5. Vegetative state for more than one month after cardiac arrest or six months after head trauma is usually irreversible
C. Supratentorial (hemispheric) Lesions

a. Pathology 

b. Etiology

i. Subdural/epidural hematoma
ii. Intraparenchymal hemorrhage

iii. Ischemic infarction/CVA
iv. Tumor

v. Abscess

vi. Trauma

c. Can lead to herniation 

i. Two types

1. Uncal transtentorial herniation

2. Central transtentorial herniation
ii. Displacement of brain tissue into a compartment that it does not belong in
d. Uncal transtentorial herniation

i. Downward compression of uncus and adjacent structures into the tentorial notch
ii. Compression of the third cranial nerve
iii. Compression of the midbrain and brainstem
iv. Enlargement of ipsilateral pupil
e. Central transtentorial herniation

i. Symmetric downward movement of the upper thalamic region through the tentorial opening
ii. Etiology is space occupying lesion
iii. Compression of the brainstem
iv. No early unilateral pupillary dilation because no occulomotor nerve dysfunction 
v. Coma, abnormal breathing patterns, abnormal posture, midpoint small pupils, Cheynes-Stokes breathing, increased muscle tone, positive Babinski
D. Infratentorial Lesions

a. Etiology

i. Usually involve the RAS
ii. Neoplasm
iii. Cerebellar infarction
iv. Demyelinating disease
v. Cerebellar hemorrhage
b. Clinical Manifestations

i. Evidence of brainstem dysfunction
ii. Cranial nerve palsies
iii. Unilateral or bilateral limb weakness or sensory loss prior to nonreactive pupils

iv. Abnormal respiratory patterns
v. Absent corneal and gag reflexes
E. Metabolic/Toxin Disorder

a. Etiology

i. Respiratory- hypercarbia, hypoxia
ii. Electrolyte- hypoglycemia, hyponatremia, hypercalcemia
iii. Hepatic encephalopathy
iv. Severe renal failure
v. Infectious- meningitis/encephalitis
vi. Drugs- narcotics, alcohol, barbituates
b. Clinical Manifestations

i. Confusion and stupor 
ii. Motor signs are symmetrical
iii. Pupil response intact
iv. Asterixis, myoclonus, tremor, and seizures likely
v. Acid/base imbalance
vi. Hypo/hyperventilation
F. Psychogenic Coma

a. Clinical manifestations

i. Nystagmus when patient ears irrigated with ice water
ii. Resistance to having eyelids opened
G. Approach to patient with altered LOC

a. History

i. Any history of:
1. Neurological disease
2. Cardiac disease
3. Pulmonary disease
4. Hepatic disease/renal disease
5. Drugs used by patient/history of drug abuse
6. Any recent patient complaints
7. Evidence from the scene
ii. Is the patient oriented to person, place, and time?
iii. Any early clinical manifestations?
b. Glasgow coma scale- method for assessing level of consciousness- eye opening, verbal, motor response
	
	Response
	Points

	Open Eyes
	Spontaneously

To verbal comments

To pain

No response
	4

3

2

1

	Best Motor Response (Verbal/Painful stimuli)
	Obeys

Localizes pain

Flexion withdrawal

Flexion (Decorticate)

Extension (Decerebrate)

No response
	6

5

4

3

2

1

	Best Verbal Response
	Oriented and Converses

Disoriented and Converses

Inappropriate Words

Incomprehensible Sounds

No response
	5

4

3

2

1


c. Abnormal vital signs

i. Skin
ii. Pupils- size, reactivity to light
1. Bilateral dilation- lesion of the brain stem
2. Unilateral dilation- lesion of the optic or occulomotor pathway
3. Sympathetic- dilates. Originates in the hypothalamus to spinal cord to eye 
4. Parasympathetic
5. Horners Syndrome- ipsilateral ptosis, anhidrosis, and pupillary constriction
iii. Eye movements

1. Doll’s eyes maneuver- elicits extraoccular movements in the comatose patient with preserved brainstem function
2. Ice water calorics- head 30 degrees, 60ml of ice water into ear canal causing eye movements
iv. Motor movements

1. Asymptomatic
2. Decorticate posturing- extensive cortical hemispheric injury involving diencephalic structures
a. Flexor posturing of the arm at the elbow with the shoulder adducted and legs extended
3. Decerebrate posturing- midbrain or pontine compromise
a. Extensor posturing of the arm at the elbow with the shoulder internally rotated and legs extended
4. Quadriparesis/flaccidity- pontine or medullary compromise
v. Respiratory function

1. Cheyne-Stokes respiration- CNS Supratentorial lesion or metabolic
2. Central Neurogenic hyperventilation- structural involvement of the lower midbrain and upper pons
3. Apneustic breathing- lower pontine lesion
4. Ataxic- chaotic breathing-medullary involvement
d. Diagnosis

i. Electroencephalography
ii. Focal hemispheric involvement
iii. Computed Tomography Scans (CT)
iv. Lumbar puncture
v. Magnetic Resonance Imaging
vi. Normal MRI scan
e. Management

i. ABCs- intubate if GCS<8
ii. Treat rapidly progressive metabolic disorders
iii. Watch for signs of rising intracranial pressure
iv. IV administration of nalaxone, dextrose, thiamine to avoid provoking wernicke disease
v. If transtentorial herniation and midbrain compression likely

1. Intubation and hyperventilation to reduce partial pressure of carbon dioxide and ICP
2. Mannitol and high dose corticosteroids
H. Brain Death

a. An irreversible cessation of all brain function
b. Clinical manifestations

i. Unresponsiveness to external visual, auditory, and tactile stimuli. Unable to communicate in any way
ii. Pupillary response absent
iii. No eye movements
iv. Corneal and gag reflex absent
v. No facial or tongue movement
vi. Limbs are flaccid
vii. Apnea-no respiratory drive. Medullary failure
1. Can not give a diagnosis of brain death if drug intoxication, hypothermia, or severe hypotension
2. EEG, tests to assess cerebral blood flow are diagnostic
3. Two evaluations at 6 and 12 hours. Anoxia brain damage requires 24 hours of observation
