Treating Acute Hemorrhagic Stroke

While there has been a virtual revolution in the treatment of ischemic stroke thanks to the introduction of tPA, the options for reducing the damage in hemorrhagic stroke are more limited.  New research provides compelling evidence that patients suffering from a fatal form of hemorrhagic stroke have a significantly better chance of survival when the patient is treated at a hospital that sees a high volume of those types of patients.  A comprehensive study of subarachnoid hemorrhage shows that patients admitted to high volume centers (>35 cases a year), have a 40% better survival rate than patients admitted to low-volume centers (<10 cases a year).  These findings may be contributed to differences in the availability of specialized personnel, equipment, and protocols.  
Medications used in the treatment of hemorrhagic stroke may include anti-hypertensive agents, anti-coagulant reversal agents, analgesia, and anti-anxiety medications.


Surgical clipping may be used when the stroke is caused by a ruptured aneurysm in the subarachnoid space.  It is also used to prevent aneurysms from rupturing.  A craniotomy is first performed; the neurosurgeon blocks the blood flow into the aneurysm by applying a metal clip base to its base where it connects to the blood vessel.  This stops the hemorrhaging into the subarachnoid space and redirects the blood flow along the proper route.  
	

	Illustration showing aneurysm clip place around the neck of an aneurysm(L) and with the clip in place, the aneurysm is "deflated" (R) 


Endovascular Coiling is a much less invasive technique for treating certain types of ruptured or unruptured aneurysms.  An interventional neuro radiologist uses fluoroscopic imaging to visualize the patient’s vascular system and treat the disease from inside the blood vessel.  A thin plastic catheter is inserted into the femoral artery and navigated into the head and into the aneurysm.  A tiny platinum coil is threaded and deployed into the aneurysm blocking blood flow and preventing rupture or re-rupture.
	[image: image1.jpg]




	Coiling procedure for treating a sidewall aneurysm.


There are risks to both these procedures; one of the most common is unintentional rupture of the aneurysm (2-3% rupture rate).  Ischemic stroke is another serious complication sometimes encountered in both of these procedures.  A clot could form and dislodge from the vessel, or a normal vessel could be blocked by the clip/coil, and blood could be prevented from flowing through.  The duration of either procedure, the associated risks, recovery time, and prognosis all depend on the location of the aneurysm, presence and severity of hemorrhage, and the patients underlying medical condition.  
In Ventriculostomy, a drain is inserted into the fluid spaces in the brain.  The drainage reduces pressure in the veins and reduces the risk of second stroke or other damage.

Other surgical procedures include stereotactic radiosurgery that uses radiation to obliterate AVM’s (anteriovenous malformation located deep within the brain). 
Hypertensive Hypervolemic Hemodilution.  Approximately 20% of SAH patients experience vasospasm.  This makes its harder for nutrients and oxygen to reach the rest of the brain, and can lead to another stroke.  Triple H therapy combines intravenous medications and large volumes of intravenous fluids to elevate blood pressure, increase blood volume, and thin the blood, driving blood flow through and around the affected vessels.  If this therapy is unsuccessful, balloon angiography may be used to open up the tight vessels.

Hypothermia is an intervention currently being investigated as a treatment following severe stroke and brain hemorrhage to prevent permanent brain damage.  It involves lowering the temperature of the brain to protect brain cells from death due to trauma or lack of blood flow and oxygen.
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