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Stroke: 

A stroke is a disease that involves blood vessels of the brain.  It is usually a sudden event when blood 
flow to the brain is disrupted, depriving it of oxygen and nutrients.  85% of strokes are caused by 
occlusion of an artery or arteries that supply the brain (an ischemic stroke) while 15% are due to the 
rupture of such arteries (a hemorrhagic stroke).   

Anatomy and stroke presentation: 

The arteries that supply blood to the anterior and mid-portion of the brain are derived from the two 
internal carotid arteries.  Each internal carotid artery branches into the anterior and middle cerebral 
arteries.  Posteriorly, the two vertebral arteries join to form the basilar artery which supplies the 
posterior portion of the brain and the cerebellum. 
 
In an ischemic stroke, the injured brain can be separated into the 'core' and the 'penumbra.'  The 
former receives less than 5 ml/100gm/min and the tissue damage is irreversible, whereas in the latter, 
the tissue injury is considered 'stunned' and potentially reversible if re-perfusion can be accomplished 
in time. 
 
The symptoms of a stroke include one-sided weakness and/or loss of sensation, vision problems, 
difficulty with language, organization, perception, balance, and clumsiness. 
 
NIH stroke scale: range 0-42 (0 is no impairment, 42 is dead).  The numeric value is assigned 
according to progressing severity in the clinical presentation of the stroke victim and is a very granular 
assessment. 
 
F*A*S*T* is the acronym to remember on encountering a stroke patient: 
Facial drooping. 
Arm weakness. 
Speech difficulty 
Time to call 911. 
 
A head CT study is the critical part of the evaluation of an acute stroke to differentiate between an 
ischemic or hemorrhagic stroke.  If hemorrhage is ruled out by a CT scan, in a hyperacute ischemic 
stroke intravenous tPA (tissue plasminogen activator), a thrombolytic agent, is given if the symptoms 
are within the 4.5 hour window for those eligible.  The faster the offending clot can be dissolved 
(restoring blood flow), the better is the prospect for a good outcome.  If the level of the arterial clot is 
proximal in location, clot removal could also be attempted by intravascular extraction or aspiration.   
 



Vol. 102   No. 4 January 25, 2021 Page 2 
Time to treatment in an acute stroke is therefore critical to the outcome.  In the past, the effort 
concentrated on how fast the patient could be brought from the field to an appropriate facility for 
imaging and to begin treatment.  With a mobile stroke unit (MSU), the paradigm is shifted; it is now in 
the speed in bringing the treatment to the patient.  The average time saved from 'alarm' to treatment 
is 30 minutes, redundancies are eliminated and the neurologist is rapidly accessed.  An MSU 
includes the following: a mobile CT scanner with telestroke capability, point-of-care lab, PACS 
(picture archiving and communication system) with Wi-Fi, stroke kit (tPA and blood pressure meds), 
medication pump and specialized staff. 
 
It is difficult to treat people in the first hour after a stroke occurs.  “Door to needle time” is much 
reduced in having an ambulance with CT scanning capabilities.  Mobile stroke unit CT scans are sent  
 
back to Methodist Hospital for a radiologist to review while preparations are made for the patient 
before the patient arrives.  The ambulance becomes a primary stroke center on wheels.  The old 
“door to needle” paradigm is shifted to “alarm to needle,” potentially cutting 20-30 minutes off time to 
initial treatment.  From one of the presentation’s slides, each minute of treatment delay is significant. 

 
The mobile stroke unit is a concept first conceived in Germany and subsequently adopted in the U.S. 
as well.  The IUMC Mobile Stroke Unit is one of about 20 such units in the country and the only one in 
Indiana.  The MSU has rapid access to a neurologist along with associated personnel and some 
treatment abilities formerly found only in a hospital.  
 
This is a new way to deliver care for stroke patients.  IU Health got its vehicle in 2017 and it went into 
service in 2018.  Funding came from the Methodist/IU Foundation, IU Health, IU School of Medicine. 
Indianapolis EMS predominantly provides pre-hospital care. Onboard personnel include a stroke RN, 
EMT, paramedic, CT tech, and vascular neurologist.  The CT can only be done when the vehicle is 
not moving, and it also needs to be on a level surface.  
 
MSU notification procedure: patient calls 911 or some emergency number, the MSU is dispatched by 
911 to the patient location.  In many instances, a regular ambulance may get to the location first and 
an intercept may be done, that is, the patient is transferred from the first ambulance that picked up 
the patient and transferred to the MSU en route to Methodist Hospital or another appropriate facility. 
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The intercept concept is currently occurring in parts of Marion County, Putman County, Shelby 
County and part of Morgan County.  Other donut counties are not included, but working in that 
direction.  Limitations include costs and some political reasons not defined. 
 
An example was given of an Indianapolis stroke patient that had “alarm to needle” in 36 minutes, an 
incredibly quick response which leads to better outcomes. 
 
Further research is being conducted regarding time and outcomes.  In Berlin, 20 minutes of time was 
saved allowing treatment of more patients in that first hour (golden hour) of onset of symptoms which 
created significantly better outcomes.  
 
 
IU Health is participating with six other institutions in time trials for a certain type of stroke.  Currently, 
the results are pending more review, but will be published shortly.  
 
A mobile stroke unit’s new paradigm of care is an idea whose time has come.  Some issues 
surrounding this care are paying for the care and getting better care to the outlying areas of the 
country, not just those close to a few major hospitals that have this ability.  Even the IUMC MSU is 
not available 24/7 in its current area of operation. 
 
A number of questions from the audience followed, were addressed by Dr. Mackey, and are included 
in the video presentation. 
 
Comment: 
 
Acute ischemic stroke is the leading cause of disability and a highly time-sensitive condition. 
Reperfusion of occluded brain vessels is critical but requires head imaging. Mobile Stroke Units are 
ambulances equipped with CT scanners so that we can bring stroke diagnosis and treatment to the 
pre-hospital setting. The IU mobile stroke unit is one of about 20 in the United States and is part of a 
national trial that is testing this new way to deliver care. 
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