
BUMCP COMPREHENSIVE STROKE CENTER 

EMERGENT EVALUATION OF ACUTE ISCHEMIC STROKE 

2018 CLINICAL PRACTICE ADDENDUM: ENDOVASCULAR STROKE 

 

Scope 

Emergent evaluation and triage of acute ischemic stroke patients with potential large vessel 
occlusions in order to determine eligibility for endovascular therapies and transfer.  

Endovascular Stroke Treatment 

Since 2015, several large clinical trials have shown compelling evidence to support the use of 
endovascular (catheter-based) treatments (EVT) for selective stroke patients.1-5 These trials all 
demonstrated that in patients with stroke due to “large vessel occlusions” (LVOs), mechanical 
thrombectomy can provide significant benefit.  Initial studies in 2013, on the other hand, were 
negative, and the important differences in the way subsequent studies were carried out informs 
our practice: 

• Speed matters—every 30 minute delay in opening an LVO results in an estimated 10% 
reduction in chances of a good outcome. 

• Imaging matters—patients referred for EVT should have clear evidence first of an actual 
LVO.  Usually this implies a non-invasive CT-angiogram to prove there is a relevant and 
reachable occlusion.  The best evidence is for terminal ICA and proximal MCA (M1) 
occlusions.  More distal MCA (M2) and basilar artery occlusions may also be treatable.  
In some cases with delayed presentation, CT-perfusion in addition to CT-angiography 
now has an important role in patient selection. 

• Technique matters—the current generation of devices used for EVT mainly includes 
retrievable stents. 

• “Systems of care” matter—endovascular stroke treatment requires highly specialized 
and experienced centers for optimal outcomes, and such care is expensive.  To be 
effective, the existing systems of community hospitals and Primary Stroke Centers must 
be organized into hub and spoke models, with emphasis on efficient triage and rapid 
transfers when appropriate. 

Two main windows of time since stroke onset have emerged from the literature.  Using mainly 
CT-angiography for evaluation, selected patients in large trials saw substantial benefit from EVT 
up to 6 hours from onset.  More recent trials have also shown benefit in more highly selected 
patients up to 24 hours from symptom onset; those used a specific type of standardized CT-
perfusion analysis in order to mathematically analyze the presence of potentially salvageable 
brain.6,7 There is also compelling initial evidence that MRI technology might be used to select 
patients for delayed treatments, even with tPA, potentially up to 24 hours.8 
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The specific requirements for patient selection and logistics, and the expansion of potential 
treatment windows up to 24 hours, necessitate an update to our extant ischemic stroke clinical 
practice.  EVT treatment strategies are rapidly evolving and will be incorporated into the general 
clinical practice documents for stroke at the Banner system level in the future. 

Overall however, the majority of stroke patients are not eligible for endovascular treatments, nor 
for treatments up to 24 hours.  Approximately 20% of strokes are due to large vessel occlusion, of 
which perhaps half are amenable to EVT.  More than 90% of our EMS patients present within 
approximately 4 hours, and so delayed treatments also are not expected to be common. 

Consequently, all existing advice regarding initial evaluation and management of stroke patients 
is unchanged.  IV-tPA is still an important consideration, and the initial assessment, 
hemodynamics, swallowing precautions, anti-thrombotic therapies, laboratory studies, etc., 
remain in force. 

6-Hour Treatment Window (BUMCP ED) 

Strong evidence supports the use of endovascular thrombectomy for eligible patients with large 
vessel occlusions up to 6 hours from the onset of symptoms, or time last known well (LKW).  In 
most cases, non-invasive CT-angiography (or MR-angiography if rapidly available) is 
recommended to establish the presence of a relevant large vessel occlusion before performing 
interventional catheter angiography. 

Large vessel occlusion strokes generally present with more severe symptoms.  A patient with 
NIHSS ≥ 10 has an approximately 80% chance of having an LVO on CTA.  An NIHSS cutoff of ≥ 
6 is more sensitive, with minimally less specificity, and we have chosen that as the threshold for 
adding vascular imaging to the initial CT.  The NIHSS however takes time to perform, and more 
rapid assessment tools are now in use.  At BUMCP we now use the “VAN” assessment.9 

ED Initial Decision Making: 0-6h from Onset 
• All suspected acute stroke patients are rapidly triaged initially by the ED provider 
• A VAN score is performed as part of the initial rapid assessment (“LVO Screen”)  
• VAN-negative patients undergo a stat head CT 
• VAN-positive patients (or patients with NIHSS ≥ 6) undergo a stat head CT and 

CTA head/neck 
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The VAN score consists of two simple steps: 

1. Is there arm weakness (tested just like the FAST score)? 
2. If there is arm weakness, are there 

a. Vision changes (loss of vision, double vision, gaze deviation)? 
b. Aphasia (altered language, not just dysarthria or slurred speech)? 
c. Neglect (not attending to one side)? 

Arm weakness is mandatory — without arm weakness the patient is VAN-negative.  Any of the 
V-A-N symptoms then quality the patient as VAN-positive, with a high likelihood that there will 
be an LVO.   Such patients should get a stat CT-angiogram as well as head CT. 

GFR and CT Contrast 

It is not necessary to wait for a serum creatinine before performing CT-
angiography in patients suspected of having acute ischemic stroke with large 
vessel occlusion. 

Risk of contrast nephropathy in this context is minimal and transient, and is overridden by the 
emergent nature of significant stroke symptoms.  We are monitoring pre- and post-
CTA/treatment GFRs and have not seen relevant negative events. 

24-Hour Treatment Window (BUMCP ED) 

While time is easy to measure, it is clear that not all patients’ strokes evolve at the same rate.  
Certain patients, with e.g. good collaterals, may be more resistant to ischemia, and may then 
benefit from delayed EVT.  This has been established recently with two well-regarded clinical 
trials, in which excellent outcomes were found using a combination of CT-angiography and CT-
perfusion up to 24 hours since symptom onset or LKW time.  This includes patients with “wake-
up strokes.”6,7 

Similarly, initial studies even support the use of IV-tPA in highly selected patients with specific 
MRI patterns.  This is not as well established, but an option we exercise at BUMCP and build 
into our initial assessment.  

☐ NIHSS ≥ 6
OR

☐ VAN ⊕: Arm weakness AND (Vision change OR Aphasia OR Neglect)

(All patient baselines should be at most mild disability or independence
— mRS ≤ 2)

LVO Screen 
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Both of these strategies then require modification to our initial triage algorithm: 

ED Initial Decision Making: 6-24h from Onset 
• All suspected acute stroke patients are rapidly triaged initially by the ED provider 
• A VAN score is performed as part of the rapid assessment (“LVO Screen”)  
• VAN-negative patients undergo a stat head CT only 
• A normal CT in a patient with significant deficits might suggest further treatment 

opportunities, and should be discussed ASAP with the stroke team 
• VAN-positive patients (or patients with NIHSS ≥ 6) undergo a stat head CT, 

CTA head/neck, and CT-perfusion 

 

 
 

The determination of when a CTA/CTP merits consideration 
of EVT is still evolving.  The CTA will need to demonstrate a 
reachable target lesion.  In the 6-24h timeframe the CT-
perfusion pattern though per clinical trial results should be 
analyzed with specific automated software (e.g. Viz.AI) that is 
not yet available to us.  However, it is likely that qualifying 
patients can also be identified by a mismatch between clinical 
exam and CT: a radiology read of “normal” CT or one with 
only minor or subtle findings of stroke in a patient with 
significant deficits should prompt a Stroke Alert. 
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• The criterion for activating a Stroke Alert currently in patients 6-24 hours 
from the onset of symptoms then is a “normal” or “minimal stroke” 
radiology read of the stat non-contrast CT 

• Regardless of time-frame, any patient with significant appearing new 
stroke symptoms and a normal head CT should at least prompt immediate 
discussion with the stroke team 

EMS Triage Changes in 2019 

Given the above expansion of various time-frames for acute stroke treatment, and because 
currently there are 20 certified Stroke Centers in the region providing adequate geographic 
coverage, AEMS has agreed to update the EMS redirection logistics for stroke patients beginning 
in January, 2019.  Notably, this now includes all patients with symptoms < 24 hours from onset 
(the previous criterion was < 4 hours).  Besides enabling opportunities to treat qualifying 
patients, certified Stroke Centers benefit patients in many other ways that non-certified hospitals 
do not.  Furthermore, we estimate that > 90% of patients in the region already activate EMS 
within 4 hours of symptom onset, and with 20 centers, transport times are typically brief.  The 
impact then on Emergency Departments is not expected to be significant. 

2019 AEMS Stroke Redirection Criteria (“Redbook”) 
• Stroke suspected clinically 
• < 24h since Last-Known-Well time 
• ≥ 15 years old 
⟶ transport emergently to nearest certified Stroke Center, bypassing any other 
facilities 

The internal response in the Emergency Department however is left to the discretion of each of 
the 20 current regional stroke programs.  At BUMCP, our triage algorithms are as outlined above 
for the 0-6 and 6-24 hour timeframes. 

tPA — Still Indicated 

The successful clinical trials that established the efficacy of EVT all were designed to include the 
use of IV-tPA when indicated.  In other words, endovascular stroke treatment is not a substitute for 
thrombolytic therapy.  Indeed, we know that large vessel occlusions often are caused by material 
that is not amenable to a fibrinolytic agent such as tPA, but we do not see evidence that delivery 
of tPA prior to EVT is harmful, and there is some evidence that it may even be beneficial, even if 
the tPA did not lyse the clot.10 

Furthermore, while for many LVO locations tPA has low rates of recanalization, it is not unusual 
for an occluded vessel at the originating facility to have partially or fully recanalized by the time of 
arrival to the IR suite when tPA has been given, ultimately obviating the need for EVT. 
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IV t-PA remains indicated for acute ischemic stroke in the existing 0-3 and 3-4.5 
hour ranges, as outlined in the current ischemic stroke clinical practice.  It should 
be considered in all eligible patients, regardless of their eligibility for EVT. 

Baseline Disability 

Another important lesson from clinical trials is that a person’s baseline functional status has an 
impact on likely long-term outcome.  Clinical guidelines do not recommend endovascular therapy 
for patients with pre-existing significant disability or dependence.  Furthermore, the ability to 
participate in post-acute therapies with adequate clinical follow-up is similarly relevant in 
ensuring good outcomes. 

Decisions regarding a patient’s baseline status with regard to eligibility for EVT or other 
therapies are the responsibility of the stroke service but are important for other providers to 
consider also. 

Patients with baseline disability might not be good candidates for EVT.  The 
ultimate decision regarding the potential for benefit though is left to the stroke 
attending. 

Guidance for Referring Facilities 

In order to fully utilize all currently established effective acute stroke treatments up to 24 hours 
from onset, all regional facilities are asked to update their stroke workflows.  There are several 
key new issues: 

1. LVO patients should be identified clinically, then proven with non-invasive angiography 
(CTA/MRA), in a rapid manner. 

2. There are no established system resources besides calling BTS for support to adjudicate 
advanced imaging in a timely fashion.  BUMCP stroke attendings can emergently review 
imaging. 

3. LVO patients are a minority of stroke patients overall, and those logistics should not 
significantly impact the management of other stroke patients. 

4. The majority of regional EVT patients will require transfer, usually via air. The “Door-
In-Door-Out” times for EVT patients have so far been slow and optimizing the logistics 
of evaluation and transfer is our highest priority. 

The recommended workflow for referring facilities is illustrated in Figure 3.  Regardless of 
timeframe, all acute stroke patients should undergo a rapid LVO screening assessment to 
appropriately triage the need for advanced vascular imaging.  As above, the VAN score is 
recommended as a simple and quick assessment tool.  For patients without suspicion of LVO, 
with minor stroke symptoms, an initial non-contrast head CT is sufficient, regardless of 
timeframe.  VAN-positive patients should also undergo at least a CT-angiogram of the head and 
neck, in addition to the usual stat CT. 

Where available, patients in the 6-24 hour timeframe should also ideally undergo CT-perfusion 
imaging. 
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Patients who are not eligible for tPA, e.g. because of anticoagulation, might be eligible for EVT, 
but only if there is actually an LVO.  In that regard, anticoagulation is not relevant in deciding 
when to obtain advanced imaging — the LVO screen is the only determinant. 

After imaging is complete, the patient’s eligibility for usual IV-tPA should first be considered and 
initiated when appropriate, according to existing 0-3 or 3-4.5 hour criteria. 

At some point in 2019, automated imaging analysis will become routinely available to all referring 
facilities.  In the interim however, stat manual analysis of vascular imaging is required.  As soon 
as the imaging is available in PACS, BTS should be contacted to ask the on-call BUMCP stroke 
attending to review the case.  It is important to make that contact as soon as the imaging is 
actually available in PACS, not to wait for a formal radiology read.    

Ideally, local neurologists should be in the decision-making loop according to local logistics and 
criteria.  Time is critical however, and a 5 minute response time should be expected before then 
contacting BTS. 

 

Door-In-Door-Out Times 

For referring centers, attention to the amount of time the patient spends in the first Emergency 
Department is critical.  The “DIDO” time is simply the time from arrival to departure, and 
encompasses all of the diagnostic evaluation, initial treatment, and logistical planning.  

Nationally, all systems of care struggle with DIDO times, yet these are crucial in ensuring 
optimal outcomes, as each minute wasted represents potentially lost brain tissue. 

The elements of DIDO times are typically: 

• Initial triage 
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• CT/CTA/CTP 
o Ordering 
o Performing 
o Interpreting 

• Further assessment 
• Patient/family discussion 
• Delivery of tPA 
• Engagement of Banner Transfer Services and accepting providers 
• Arranging emergent transfer 
• Preparing patient for departure 

Our current median system DIDO time is around 2 hours.  There are significant opportunities 
however to improve upon that.  Our target time for all referring facilities is < 90 minutes.  The 
BUMCP stroke team will work actively with referral partners to achieve that. 

Target DIDO time is 90 minutes.  This is a key metric for all transferred 
stroke patients. 

Banner Transfer Services 

Approximately 2/3 of our BUMCP stroke patients are referred via outside facilities through 
Banner Transfer Services (BTS).  While it is indeed initially quicker to call the on-call stroke 
neurologist directly via the virtual cell number 602-824-8371, BTS is crucial in organizing the 
transfer itself, and must be engaged early on in the transfer process. Best practice remains 
contacting the on-call stroke physician at BUMCP via BTS. 

However, for complex stroke patients, speed is the overriding priority, and the expectation is that 
the BTS process is streamlined.  Only a minimum amount of information is to be requested from 
the referring provider, with the intent for communication to take place with the BUMCP stroke 
provider regardless.  Specific information is needed though from the initial contact between BTS 
and the referring provider: 

Information Required by BTS from Referring Provider (<3 minutes) 
• Requesting facility 
• Patient name, MRN, DOB 
• Reason for request 
• Single sentence description of the patient’s symptoms 
• Time of onset of symptoms, or time last known well 

The expectation is for the initial interaction to take no more than 3 minutes for potential 
endovascular stroke patients. 
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Expectation for BUMCP Response 
• BTS will contact the BUMCP stroke physician on call using the virtual cell 

number 602-824-8371 
• < 5 minute response time is expected 

When to contact the BUMCP stroke physician is important.  At this time no system-wide 
resources exist to adjudicate all of the required imaging studies in an emergent fashion.  Until 
those resources are in place, the BUMCP stroke service will directly review imaging at referring 
facilities.  Evaluation of CT-angiography and CT-perfusion studies by radiology otherwise takes 
up to several hours. 

The preferred timing for BTS to make contact with the BUMCP stroke service 
regarding potential EVT transfers is immediately after the remote CT-
angiography has been performed and is available to review.  (Not waiting until 
those studies are formally read by radiology.) 

Patients transferred for EVT will all need a neuro-ICU bed.  BUMCP will guarantee a safe-arrival 
bed for these specific patients regardless of capacity issues (code-purple).  This does not apply to 
the remaining scope of the stroke program (only patients with emergent endovascular stroke 
treatment needs are guaranteed a bed in all circumstances). 

EVT Transfer Considerations 
• Patients are expected to be transferred via the most rapidly available means 

(usually air) 
• Patients are delivered directly to the Interventional Radiology (IR) suite 
• The on-call BUMCP stroke attending can be listed as the admitting physician 

— a BMG hospitalist will ultimately be required, but the transfer does not 
need to await that contact 

• BTS will notify the BUMCP house-supervisor 
• The BUMCP stroke attending will discuss the case with IR before accepting 

the transfer 
• Transfers do not need to wait for RN-RN report 
• When possible, a decision-maker’s phone number will be obtained by the 

sending facility and communicated to the transfer crew or accepting stroke 
neurologist so that phone-consent can be obtained — in most cases it should 
be assumed that the patient lacks capacity 

 

Receiving Patients in Interventional Radiology 

As we work on improving transfer times from referring facilities, it is expected that there will still 
be delays from the time of initial imaging before the patient may actually be in IR.  With lengthy 
delays it is expected that the stroke will continue to evolve and may no longer be amenable to 
treatment by the time of arrival. 
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Patients arriving > 90 minutes from the time of last definitive imaging will undergo 
at least another non-contrast head CT on arrival to IR.  Further imaging and 
potential changes to the treatment plan will be discussed between the IR and 
stroke teams. 
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