“SAVE THE PENUMBRA”

(Moustafa & Baron, 2007)

Is Stroke Damage Reversible?


In a word, yes.  Stroke damage is reversible…with the proper intervention.

In another word, no.  Stroke damage is not reversible if left untreated.

Is this clear?

The penumbra is defined as, “the area surrounding an ischemic event such as ischemic, thrombotic or embolic stroke” (Wikipedia, 2009).  If there is a delay in treatment, the penumbra will grow in size and the oligaemic (deficient amount of blood in any organ or tissue in the body) area of the brain will also increase.  Essentially these areas equal hypoperfusion, which in turn, equals tissue damage and eventually tissue death.  (See Figure 1 below).  

Figure 1


[image: image1.png](a) (b)

Autoregulated Autoregulated

Oligaemia Oligaemia

Penumbra Penumbra

Core Core




Hypoperfused tissue compartments after acute MCA occlusion and the consequences of decreasing cerebral perfusion pressure. (a) The three hypoperfused tissue compartments (the core, the penumbra and the oligaemia) after acute middle cerebral artery occlusion. A further compartment with normal perfusion but partially exhausted vascular reserve (denoted autoregulated) surrounds the oligaemic compartment (see text). (b) Consequences of decreasing cerebral perfusion pressure, as a result of, for example, a fall in systemic blood pressure or an increase in intracranial pressure from vasogenic oedema, on the four tissue compartments illustrated in (a), showing an enlargement of the core at the expense of the penumbra, and of the latter into the oligaemia and autoregulated compartments, with attending clinical deterioration. The final infarction potentially involves all four compartments entirely.
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There is hope…

The reversibility of a stroke depends on how quickly a patient is treated after symptoms start, the treatment given and the amount of damage that has occurred.  If reperfusion is achieved within approximately 3 hours after the onset of stroke symptoms there is a significant chance that the patient will become asymptomatic.  The NINDS (National Institute for Neurological Disorders and Stroke) performed a five-year study that revealed that patients treated with a thrombolytic, such as Tissue-type plasminogen-activator 

(t-PA) were 30% more likely to have little or no disabilities at 3 months post stroke.  Since 80% of strokes are ischemic in nature, reversibility is not only a possibility but also a reality when it is recognized in time.

Unfortunately…

Statistics reveal that only 20% of stroke patients arrive to the hospital in time to receive the necessary treatment. Arriving in time means that they need to be at the hospital within 60 minutes to ensure diagnosis and treatment are initiated within the required 3 hours (NINDS, 2008).  Furthermore, the NINDS states that only 3-8% of eligible patients actually receive brain-saving and life-saving t-PA (2009).  

WHY!!??

These are questions for you all.  Why do so few people receive treatment and how can we (as NP’s) increase the successful diagnosis and treatment of this potentially devastating event?

“Time Is Brain”

Besides initial reperfusion therapy for ischemic strokes and surgical interventions for hemorrhagic strokes, stroke damage is generally not reversible.  The neurological and functional damage caused by a stroke can be lessened by early intervention and treatment.  The phrase, “time is brain” is of outmost importance (McCance & Huether, 2003).  Embolic (or ischemic) stroke treatment is focused on preventing further embolization with anticoagulant therapy and addressing the primary problem, which can often be caused by emboli released in patients with atrial fibrillation (Copstead & Banasik, 2000).  Initial treatment for hemorrhagic stroke is focused on stopping bleeding, controlling ICP, and preventing vasospasm and re-bleeding (McCance & Huether, 2003).  Catheter insertion (a similar concept to coronary artery stenting) is also being developed for early stages of stroke treatment (Heart and Stroke Foundation of Alberta, NWT, and Nunavut, 2009).  

In regards to thrombotic and embolic strokes, Copstead and Banasik (2000) explain,  “Neurologic deficits become evident after just 1 minute of insufficient oxygen.  If the ischemia continues for several minutes, irreversible cellular damage can occur.  With further progression the local area becomes infarcted and necrotic” (p. 1023). 

Although stroke damage is irreversible, intensive post stroke rehabilitation provided by speech language pathologists, physical and occupational therapists, and other rehabilitation specialists can improve a stroke survivor's functional and cognitive status.  However, as explained by the Heart and Stroke Foundation of Alberta, NWT, and Nunavut (2008), it is important to note that rehabilitation cannot undue damage already sustained to the brain. 

In Closing

Treatment modalities for a patient presenting with a CVA are much more complex than simply giving them a thrombolytic.  Patients must meet other criteria to be eligible for this treatment.  As mentioned, treatment depends on the type of stroke and the severity of the stroke.  
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