(Assessment/Communication/Problem-Solving/Teaching-Learning/Psycho-social)

CRITICAL THINKING EXERCISES:  (Head Injury and Increased Intracranial Pressure)

L.W. is a 19 yr. old male brought to the E.R. following a motorcycle accident.  He was unconscious on admission to the E.R.  The rescue squad reported that L.W. was alone on the motorcycle, not wearing a helmet, and hit by a driver who turned left in front of him at a traffic light.  He was thrown from the motorcycle onto the pavement.  He was unconscious initially after the accident, but woke-up then rapidly became comatose during the transport to the hospital.  Oxygen was supplied to L.W. while in transport.  Physical examination reveals a posterior right-sided head laceration, a reactive left pupil and non-reactive right pupil, spontaneous respirations at 22 breaths/min., normal sinus rhythm at 92 bpm, and blood pressure of 118/62.  A lateral cervical spine x-ray is negative for cervical spine injury and shows an open fracture of the right parietal skull.  He responds to deep pain.

It is suspected that L.W. has an epidural hematoma (EDH).  He is taken to surgery, the hematoma is drained, and an intracranial pressure monitoring device is placed.

1. How did L.W.’s assessment demonstrate your understanding of the effect of an epidural hematoma on the autoregulation (compensation) of the brain?
The assessment findings were that LW was unconscious initially after the accident, but rapidly showed improvement and woke-up then became quickly comatose during the transport to the hospital.  He also had a right parietal skull fracture on  x-ray.  He has a big hematoma (bleed) in his right parietal region due to the fracture that probably severed an artery causing rapid deterioration (semi ( comatose).  REMEMBER what the brain tries to do when something extra is found in the brain (in this case blood).  Auto-regulation where the brain tries to ( CSF production, ( CSF absorption and ( blood volume to the brain to make up for a rising ICP and expanding hematoma.  Initially it worked!  LW woke up or became lucid.  THEN, LW decompensates and begins to rapidly deterioration again

2. Following surgery, L.W. remains intubated and on a ventilator.  He is being hyperventilated to control cerebral edema.  Explain how hyperventilation lowers intracranial pressure (ICP).  

Hypoxia and acidosis cause vasodilatation, thus, eventually causing IICP.  I need to hyperventilate L.W.  to normalize (slightly lower) paCO2 and normalize the acidosis.  The purpose is to cause vasoconstriction to ( cerebral blood volume which in turn ( cerebral blood flow thus (ICP.  If the nurse hyperventilates too much, we cause too much vasoconstriction leading to ischemia and LW will be blowing off too much hydrogen causing an alkalosis.  Hyperventilation will (ICP HOWEVER, the RN needs to know the base line paCO2 levels

NORMAL

· paCO2 = 35-45 mmHg (or 30 mmHg)

· paO2 = 80-100 mm Hg

· pH = 7.35 - 7.45

Hyperventilating to ( paCO2 below 35mmHg should only be done IF the pt has severe IICP and other measures to decrease ICP have failed

L.W.'s intracranial pressure (ICP) is stable and near normal (16 mmHg) following surgery.
3. Identify some assessment findings that could raise ICP

· Coughing

· Elevated BP

· Suctioning

· Elevated temperature

· Cerebral swelling from excess IV fluids

· Re-bleed

· Agitation 
4. L.W.’s ICP rises and is sustained at 25mmHg.  Other than hyperventilation, what methods are used to reduce ICP and reduce swelling in the brain—(list non-pharmacologic and pharmacologic methods)

· Is head in alignment; positioning? (keep head midline so that neck veins are not compressed)

· Agitation? Need to sedate? (MS; paralyzing agents—when on a ventilator to reduce stimuli)

· Copious secretions causing him to cough? (may need to be suctioned)

· Temp? (Tylenol via NG or PEG); remove blankets, cooling mattress

· Hypertensive? Don’t want him to re-bleed (antihypertensive via IV)

· Check I and O balance—may need osmotic or loop diuretics

· Treat any underlying metabolic problem
5. Give rationale for the proper positioning of the L.W. with elevated ICP.  

Position head/body 30-45 degrees keeping head midline.  This promotes venous drainage thus decreasing IICP.
During the first 3 hours after surgery, L.W. awakens slightly and becomes agitated, pulling at various tubes and lines.

6. List precautions that could be taken to prevent self-injury.

· Side rails up

· Place close to nurses station

· Re-orient as able

· Calm environment (allow rest)

· Minimize visitors (unless you notice that the visitor has a calming affect)

· Sedate if needed

· Restrain wrists and get an order

· Secure all lines!!!!!

· Don’t encourage coughing

