Study Guide for ICP


Objectives/lecture notes








Vocabulary words:


Molsby Medical Nursing Dictionary





Acceleration Injury:  An injury resulting from a collision between a body part and another object which is in motion.  Head is struck by a moving object – baseball bat.





Deceleration Injury:  Same as Coup-Contrecoup  (see below)





Acceleration-Deceleration:  An injury resulting from a collision between a body part and another object while both are in motion.





Blunt Trauma:  A sudden injury to the head causing massive trauma.  Examples would be MVA vs. pedestrian, fall, assault, and sports injury.





Penetrating Trauma:  A wound that breaks the skin and enters into a body area, organ, or cavity.  Examples would be gunshot wound or arrow.





Coup:  Any blow or stroke or the effects of such a blow to the body, usually used with a French word identifying a type of stroke





Contre coup:  An injury most often associated with a blow to the skull in which the force of the impact is transmitted through the skull bones to the opposite side of the head, where the bruise, fracture, or other sign of injury appears.  Injury occurs at the point of impact and on the opposite side of the impact (coup-contrecoup)





Scalp Injuries:  Scalp lacerations are the most minor of the head traumas.  Because the scalp contains many blood vessels with poor constrictive abilities, most scalp lacerations are associated with profuse bleeding.  The minor complication with scalp lacerations is infection.





Skull Fractures:  





Linear - Break in continuity of bone without alteration of relationship part.  This is caused by a low-velocity injury


Depressed  - Inward indentation of skull caused by powerful blow.


Basilar  -  














Brain Injuries:





Open


Closed


Concussion


Contusion


Diffuse Axonal Injury:  A type of brain injury caused by shearing forces that occur between different parts of the brain as a result of rotational acceleration.  The corpus callous and the brainstem are often affected.  DAI most commonly occurs in MVA’s when the vehicle suddenly stops.





Explain what intracranial pressure is, including normal values.





ICP is the pressure exerted by the total volume from the 3 components within the skull, brain tissue, blood, and CSF.  The value is 0 – 15 mm Hg.





Differentiate the factors that influence ICP under normal circumstances. 





Arterial pressure, venous pressure, Intra-abdominal and Intra thoracic pressure, posture, temperature, (especially hypothermia), blood gasses.





Evaluate the relationship between intracranial components, compensatory mechanisms, and intracranial pressure.





The intracranial components (i.e. Brain tissue, blood, and CSF) and all measured exact.  The tissue makes up 78% of the volume.  The blood makes up 12% of the volume. And the CSF makes up 10% of the volume.  If this balance is interrupted a compensatory mechanism kicks in.  Some of the ways it works are as follows:





Increased CSF absorption


Displacement of CSF into the spinal subarachnoid space


Collapse of the cerebral veins and dural sinuses


Dispensability of the dura


Increased venous outflow


Decreased CSF production


Changes in IC blood volume through constriction & dilation


Slight compression of brain tissue





NOTE:  If the volume continues to increase, the ICP rises and decompensation occurs resulting in compression and ischemia.





Discuss the stages of progression increased ICP.





              Cranial insult


�


Tissue edema


�


           Increased ICP


�


                   Compression of blood vessels


�


                    Decreased cerebral blood flow


�


                     Decreased oxygen with death to brain cells


�


                Edema around necrotic tissue


�





       Increased ICP with compression of brainstem and Respiratory center


�





              Accumulation of CO2


�


               Vasodilation


�





                    Increased ICP resulting from increased blood volume


�


                Death





Compare at least five S/S of increased ICP and what changes are important to watch for in doing a nursing assessment.





Changes in LOC, this may be dramatic, as in coma, or subtle, such as a flattening of affect, change in orientation, or decrease in level of attention.  Changes in LOC are a result from impaired cerebral blood flow, this affects the cells of the cerebral cortex and the reticular activating system (RAS)


Changes in VS are caused by increasing pressure on the thalamus, hypothalamus, pons, and medulla.  Increased SBP (widening pulse pressure), decreased HR with full bounding pulse, and irregular respiration rate (CUSHING’s TRIAD).  These symptoms may not appear until ICP has been increased for some time or suddenly (head trauma).


Ocular Signs, Compression of the ocularmotor nerve results in dilation of the pupils, sluggish or no response to light, inability to move the eye upward, ptosis of the eyelid are all signs of shifting of the brain from the midline.


Decreased motor function – As ICP increases, manifestations change in motor ability.  ICP may cause paralysis on one or both sides.


Headache – Compression of other intracranial structures such as walls of arteries and veins and the cranial nerves can produce headache.  Headache is continuous but worse in the morning.





Discuss diagnostic procedures utilized to determine the presence and cause of increased ICP.





MRI 


CT 


Cerebral angiography


EEG


Cerebral blood flow


Transcranial Doppler studies.


PET


NO LP’s (lumbar punctures)





Nursing diagnoses and interventions r/t the client with increased ICP.





Risk for cerebral ischemia r/t fluctuations in arterial blood pressure, stressful events, hypoxemia and hypercapnia.  


Interventions:  Assess the patients LOC, behavior, motor and sensory function, papillary reactions (size, position and reactivity), and respiration patterns q 1-2 hours.  Any changes may indicate condition worsening.





Risk for infection r/t invasive techniques, immunosupperesed or surgical or other trauma.


Interventions:  Maintain sterile or aseptic technique as appropriate for catheter, trach, PEG, CL and closed intracranial drainage system care.





Differentiate medication classification and medications used to control ICP.





Ensuring adequate oxygenation to support brain function is the first step in the management of increased ICP.


Non-surgical interventions for the reduction of tissue volume r/t cerebral tissue swelling and cerebral edema includes:


Diuretics:


Mannitol (Osmotic) decreases ICP in two ways, 1) plasma expansion and 2) osmotic effect.


Furosemide (Lasix) Loop diuretic


Bumetanide (Bumex) Loop diuretic


Ethacrynic acid (edecrine) Loop diuretic





Corticosteroids (to control edema)








Fluid restriction


Fluid and electrolyte status must be monitored





Loop diuretics are used in the management of increased ICP.  These diuretics inhibit Na+ and Cl- reabsorption in the ascending limb of LOH.





Hyperventilation increases the risk of focal cerebral ischemia.  ABGs should be monitored.





Explain etiologies and risk factors r/t traumatic brain injury.





Maintain respiratory function


Proper positioning, no knee or head flexing, and the HOB @ 30 degree angle


Abdominal distention s/b avoided (NG tube)


IV fluids s/b monitored


I and O’s as well as daily wts monitored


Serum glucose, Na+, K+, and osmolality s/b monitored.





Patient is at risk for:





Airway obstruction


Altered tissue perfusion


Altered nutritional status


Impaired skin integrity


Infection





Articulate the definitions of mechanisms that contribute to head trauma listed on page 39.  (wrong page number but I did # 10 already, at the top of the page.


Differentiate the differences between the most common types of head injuries.





Head trauma:  Craniocerebral trauma, which includes all alteration in consciousness, no matter how brief.


Scalp Laceration:  Most minor


Skull Fx.:  Linear or depressed, simple, comminuted or compound, closed and open.


Minor traumas:  Brain injuries are categorized as being minor or major.  Concussion:  disruption of nerve activity, and change in LOC.  Post concussion:  seen between 2 weeks and 2 months after concussion.


Major head trauma:  Contusions and lacerations.  These are both closed injuries.





Explain the difference between epidural hematomas, subdural hematomas, and cerebral hematomas.





Epidural hematomas:  results from bleeding between the dura and the inner surface of the skull.  This is a neurologic emergency and is usually associated with a linear fracture crossing a major artery in the dura, causing a tear.


Subdural hematoma occurs from bleeding between the dura mater and the arachnoid layer of the meningeal covering of the brain.  A subdural hematoma usually results from injury to the brain substance and its parenchymal vessels.


Cerebral hematoma (not sure of this one.  I could not find it in my books.  
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