Intracranial Pressure (ICP) Part I
What is it?

· Pressure in the cranium by the combined volume of brain tissue, CSF, and blood

· Think of it a “blood pressure” for the brain

· Fluctuates all the time, even with changes in position

The Monro-Kellie Hypothesis
· All this is, is a method of compensation to reduce ICP when levels increase

· Obviously, we can’t do anything about brain tissue but…

· If we have increased ICP, we can decrease the amount of blood or CSF in the brain to allow more room, and to regulate ICP

· It’s the brain’s way of compensating

· Successful compensation depends on the location of the lesion (tumor), rate of expansion (how fast is it increasing?), and the body’s ability to comply

What’s normal?
· 10-20 mmHg

· 5-13 mmHg for CSF pressure

How do we measure it?
· 3 ways:
1. A thin, flexible tube threaded into one of the two cavities, called lateral ventricles, of the brain (intraventricular catheter) 
· Most accurate method

· In addition to monitoring the pressure, it can drain excess CSF

· Can set parameters for increased ICP to drain CSF (ex. If the ICP rises above 23, you can set it to drain)
2. A screw or bolt placed just through the skull in the space between the arachnoid membrane and cerebral cortex (subarachnoid screw or bolt) 

3. A sensor placed into the epidural space beneath the skull (epidural sensor)
Are there risks to monitoring?
· Infection 

· Bleeding 

· Damage to the brain tissue with continued neurologic effects 

· Risks of general anesthesia 

· Inability to find the ventricle and accurately place catheter 
Why would intracranial pressure be increased?
· Aneurysm rupture and subarachnoid hemorrhage 

· Brain tumor 

· Encephalitis 

· Hydrocephalus 

· Hypertensive brain hemorrhage 

· Intraventricular hemorrhage 

· Meningitis 

· Severe head injury 

· Subdural hematoma 

· Status epilepticus 

· Stroke
What are the signs and symptoms of increased ICP?

Early Signs
· ALTERED LEVEL OF CONSCIOUSNESS!!!
· Slow speech
· Delayed responses
· Pupillary changes (especially pupils of different sizes) and Impaired EOMs
· Ipsilateral weakness
· Headache that is constant, increasing intensity, and aggravated by movement
· Nausea & vomiting
· Confusion
· Seizures
Late Signs
· Further decrease in level of consciousness
· Erratic or decreased pulse and respiratory rate
· Blood pressure and temperature increase
· Cheyne-stokes or ataxic breathing
· Cushing’s Triad
· Projectile vomiting
· Hemiplegia
· Posturing
· Loss of pupillary, corneal, gag, and swallowing reflex
How do we treat it?
· Treat the underlying problem if possible
1. Remove the tumor or mass
2. Evacuate blood from a hemorrhage

· Hyperventilation

**Hyperventilation decreases ICP by reducing the amount of PCO2 in the 


    cerebral vasculature, causing vasoconstriction, thus reducing the amount of 
 
    blood volume in the brain***
· Drain fluid and blood through a ventriculostomy drain (lateral ventricles)

**Draining fluid is the easiest, quickest way to reduced ICP**
· Osmotic Diuretics (commonly Mannitol)

**Works by decreasing the amount of water in the cerebral vasculature.  The 
  
    blood brain barrier must be intact, because if it wasn’t, the water pulled from 
  
    the brain tissue and vasculature would just be pulled into the blood by osmosis.  
    With an intact blood brain barrier, the water is pulled out of the brain entirely 
 
    and into the systemic circulation**
· Steroids

**Especially helpful in reducing edema secondary to a brain tumor.  Reduces 
 
    inflammation and swelling**
· Induced Coma

**Decrease the cerebral metabolic rate and increases cerebral vascular resistance.  
    Both of these work to cerebral blood flow and cerebral blood volume.  Also 

    decreases oxygen demand of the cerebral cells
Nursing Interventions
See Intracranial Pressure Part II
