Coma
Control of Consciousness
Limbic system – hypothalamus, amygdala, hippocampus.   These areas control affect, memory, mood.
Cerebral cortex – controls language, perception, planning, attention

Brainstem – thalamic reticular activating system (RAS) controls arousal.
**The RAS has a reciprocal interplay with the cortex to maintain arousal.  The important nuclei 
run from the rostral pons to thalamus (paramedian reticular formation).  Only bilateral 
lesions of the rostral thalamus (but not pons) or cerebrum cause coma.  


Metabolic disorders are the only other cause of coma.
Vegetative State  (“coma vigil”)

Caused by ischemia, hypoglycemia, trauma.  Vegetative state is wakefulness without cognition.  Often has widespread laminar necrosis (cortical layer 3) and cortical/thalamic atrophy.
Glucose metabolism is severely reduced.

Locked-in Syndrome
Caused by neuromuscular disease or bilateral pontine pyramid lesions involving corticospinal tracts.  Complete motor paralysis.  Blinking and vertical eye movements preserved.
Herniation Syndromes
Transtentorial hernias can be central or uncal.

Uncal Hernias often cause Duret hemorrhages and ipsilateral motor deficits.  Duret Hemorrhages 
(midline pons hemorrhages) are caused secondarily by uncal hernias, which stretch the 
brainstem.  This can affect the RAS and cause coma.

Examination of the comatose patient
--Breathing patterns: (Raymond removed an image showing graphs of Cheyne-Stokes, central reflex hyperpnea, apneustic, short-cycle C-S, and ataxic breathing patterns.)
--Pupils:  Pin-point pupils suggest pontine lesion or opiates.


   Fixed wide dilated pupils suggest lesion in CN 3.
(Raymond removed an image showing pupil dilation patterns due to lesions in various parts of the brainstem.)
--Motor signs:  Remember the Lazarus sign (spinal reflex limb movements at the brink of death)




(Raymond removed the image showing the comatose postures described to the right.)

--Eyes:  Horizontal saccades come from the pons (PPRF), vertical saccades from the midbrain!

 The slow phase is generated by the vestibular nuclei, quick phases by the pontine nuclei (PPRF).  
 Both go through the abducens nucleus.


 The abducens nucleus is the final common pathway for conjugate horizontal eye 
 
 
 movements.  It sends projections to the ipsilateral lateral rectus, and the contralateral medial 
 rectus via the MLF. 
Hemisphere lesions will have tonic gaze deviation toward the side of the lesion, and limb paralysis 
contralateral to the side of the lesion.  This deviation can be overcome by vestibular inputs.
Pontine (abducens) lesions will have tonic gaze deviation away from the side of the lesion, and 
limb paralysis contralateral to the side of the lesion.  This deviation cannot be overcome 
by vestibular inputs.
**Internuclear Ophthalmoplegia (INO)
This is a lesion in the MLF, causing adduction paresis in the eye ipsilateral to the lesion, and 
abduction nystagmus in the eye contralateral to the lesion.  The nystagmus is not caused 
by direct damage to the abducens nerve, but by the brain trying to fix the diplopia caused 
by the adduction paresis.  In INO, convergence is spared.
Bilateral INO (BINO) takes out both MLFs.  Still, convergence is spared.

(Raymond removed an image showing the lesion in the neural pathway underlying unilateral internuclear ophthalmoplegia.)
Vestibular (Jerk) Nystagmus
Jerk nystagmus in a comatose patient reflects reflexive vestibular stimulation.  In coma, the RAS 
and PPRF are turned off, so the quick phase is absent – there will only be a slow phase.
The Oculocephalic Reflex (“Doll’s head response”) is the slow phase of the eyes that moves 
opposite the direction of head turning.  It allows us to keep eyes fixed while moving.
For a caloric test, tilt the head up 30 degrees from supine.  Adding cold water simulates inhibition of 
the lateral canal, therefore depressing activity as if the head were turning away from this side.  
The eyes will move in a slow phase toward the cold water ear.  This is a normal 
Oculocephalic Reflex.  A quick phase, if present, will occur in the other direction.
**A normal Oculocephalic Reflex or normal caloric slow-phase response suggests structural 
integrity of the pontine horizontal gaze centers.  If vertical Oculocephalic Reflex is also 
normal, then an infratentorial lesion is not the cause of the coma.
Metabolic Coma
Caused by electrolyte imbalance, hypoglycemia, hypoxemia, infection, toxins, overdose.
Will have siezures, asterixis (flapping/extension of hands at the wrist), myoclonus, tremor.

**Hypoglycemia and Wernicke’s disease (acute thiamine deficiency leading to amnesia, ataxia, 
reduced reflexes) are common causes of metabolic coma.  Give thiamine and glucose to 
any patient who presents with altered state of consciousness of unknown cause.



(A)  Supratentorial lesion:  paratonia (resistance to passive movement)














(B)  Supratentorial lesion:  decorticate rigidity (flex UE, extend LE)








(C)  Rostral pons/caudal midbrain:  


decerebrate rigidity (extend UE and LE)





(D)  Medulla lesion:  flaccid UE, flex LE

















