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Position Statement
Date of Decision: April 2018 Anticipated Date of Review: Fall 2019

Topic: Provincial Stroke Imaging Protocol

Summary Recommendation: All patients with ‘hot stroke’ should receive non-contrast CT, CT
angiogram, and multiphase CT angiogram as first line imaging.

Context for Change:

Hyperacute stroke therapy has always been reliant on imaging in order to support clinical decision
making. In the days before EVT (endovascular therapy), a non-contrast CT [NCCT] of the head was all
that was required in order to assess eligibility for thrombolytic therapy. EVT requires additional imaging
in order to visualize the clot and assess collateral blood flow (CT angiogram [CTA] and multiphase CT
angiogram [mCTA] respectively). When the full imaging package (NCCT, CTA, mCTA) is not done as first
line imaging, significant delays to treatment can be created. Given the rate of neuronal death in a
typical large-vessel stroke — 1.9 million neurons/minute — any and all efforts to reduce time to treatment
are important. Accordingly, SSBC has worked with the Provincial Medical Imaging Advisory Council and
SSBC hyperacute committees and stakeholders over a year to create and approve a Provincial Stroke
Imaging Protocol.

Description:

The Provincial Stroke Imaging Protocol states that all patients with ‘hot stroke’ should receive NCCT,
CTA, mCTA as first line imaging, with a door to scan time of under 10 minutes. See associated position
statement for the definition of ‘hot stroke’. The protocol acknowledges that the literature on the ideal
window for hyperacute stroke therapies, particularly endovascular therapy, is rapidly evolving and this
definition of a hot stroke may continue to evolve. As a general principle, people with new symptoms of
acute stroke should be immediately and thoroughly imaged in order to support treatment decision
making. Recent evidence suggests that some people may benefit from EVT up to 24 hours after the
onset of their stroke.

Evidence:

The Canadian Stroke Best Practice Recommendations (update 2015) recommend endovascular therapy
(EVT) up to 6 hours from symptom onset or last seen normal. Since these recommendations were
published, additional research has been released, indicating that a selected group of patients can still
benefit from EVT up to 24 hours from symptom onset/last seen normal®?. The next iteration of

! Noguiera et al (2018). Thrombectomy 6 to 24 hours after stroke with a mismatch between deficit and infarct. The New
England Journal of Medicine. 378: 11-21.

% Albers et al (2018). Thrombectomy for stroke at 6 to 16 hours with selection by perfusion imaging. The New England Journal of
Medicine. 378: 708-718.
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Canadian Stroke Best Practice Recommendations (due out later in 2018) is anticipated to increase the
time window for EVT to 24 hours.

The Canadian Stroke Best Practice Recommendations (update 2015) also recommend all patients with
suspected acute stroke receive immediate NCCT and CTA (evidence level A) and that assessment of
collateral flow (mCTA) should be completed and should not unduly delay access to care (evidence level
B) (www.strokebestpractices.ca). It should be noted that vascular imaging is not only useful in

determining eligibility for EVT, but also plays a role in the management of TIA/minor stroke as well as
hemorrhagic stroke.

Rationale/Consensus:

The axiom “Time is Brain” and the knowledge that the faster we can treat someone the more of the
person we can save is the rationale behind this imaging protocol. Real-life experiences show that doing a
NCCT first, returning to the emergency department and then subsequently deciding to do CTA/mCTA
results in delays between 15 minutes and 2 hours or more. These delays have significant impact on the
individual experiencing the stroke. While this increased imaging will pose some additional burden to the
system, particularly in radiology, the benefit of reducing time to treatment and reducing the potential
brain damage an individual suffers substantially outweighs that risk.

Approved by:

e Medical Imaging Advisory Council
e Hyperacute Focus Table
e  Provincial Stroke Steering Committee

Considerations:

We understand that all CT scanners in BC have the technical ability to perform CTA and mCTA but that
not all sites necessarily have the human resources required to offer those services at all or consistently.
These sites will need to critically evaluate their role in hyperacute stroke care, the human resources they
can reasonably attain in order to support stroke care, their on-call processes to reduce delay to imaging
if technologists are not available on-site 24/7, and potentially the need for EHS to bypass their site if
they cannot deliver the standard imaging care required for hyperacute stroke treatment. While this
protocol will stress the health system to some degree, the benefit to patients is irrefutable.

Contacts:

Please see attachment for health system contacts.

Attachments (click to open):

BC CT_CTA Stroke Imaging Protocol
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BC Hot Stroke Imaging Protocol
Endorsed by the BC Medical Imaging Advisory Council

Summary Statement
All patients with suspected acute stroke arriving within 6 hours of symptom onset should have CT, CTA, multi-phase CTA (mCTA) done as first

line imaging. Sites should monitor Door to CT (DTCT) times locally, striving to be as quick as possible, and targeting median DTCT (door to first CT

slice) times of less than 10 minutes. This supports the target door to needle times for tPA of less than 30 minutes.

Case indications for Acute Stroke Imaging

Patient arrives at CT/CTA enabled hospital with symptoms consistent with a hot stroke.

Focal neurological deficit, particularly unilateral limb weakness, facial droop, speech impairment, change in level of consciousness,
neglect, and/or gaze deviation.

A “Hot Stroke” is currently defined as a person with symptoms of stroke where EHS arrives to the patient within 6 hours of symptom
onset/last seen normal AND includes people who wake-up with stroke symptoms. The literature on the ideal window for hyperacute
stroke therapies, particularly endovascular therapy, is rapidly evolving and this definition of a hot stroke may continue to evolve. As a
general principle, people with new symptoms of acute stroke should be immediately and thoroughly imaged in order to support
treatment decision making.

Sites may also be using stroke assessment and/or triage scales such as FAST (Face, Arm, Speech, Time), VAN (visual gaze deviation,
aphasia, neglect), LAMS (Los Angeles Motor Scale), RACE (Rapid Arterial Occlusion Evaluation), or NIHSS (National Institute of Health
Stroke Scale).

Important Consideration

The intent should be to do a non-contrast CT (NCCT) and CTA/mCTA upon the patient’s first scan. Sites without ready access to CTA
(either technological or human resource limitations), should focus on NCCT to support administration of tPA instead of delaying care to
complete CTA/mCTA.

Sites should monitor the added time to complete this imaging package. Expert opinion suggests that adding CTA and mCTA should add
no more than 5-6 minutes of table time, thereby negligibly influencing time to treatment with tPA. In addition, there is an additional
approximately 5 minutes of imaging reconstruction time. Sites with longer delays than that should critically review flow and process, and

Adapted from the Alberta CT/CTA Harmonization Protocol for Major Stroke
Last updated April 23, 2018
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if necessary focus on NCCT only to ensure that tPA decision making is not unduly delayed. Please note, post-processing of CTA/mCTA
data SHOULD NOT impede review of the NCCT by the medical team.

Recommendations

Recommendation

Description

Supporting Evidence

Do not wait for
creatinine to do CTA

Immediately do a CTA after a NCCT while patient is still on the CT table.
Recent large case control studies with propensity matching show no
evidence of contrast induced nephropathy.

Canadian Stroke Best Practices -
Hyperacute

Wait for serum creatinine before
giving intravenous contrast? No!

Non-contrast CT

NCCT head less than or equal to 3mm thick. At that thickness, NC axial
images provide appropriate imaging when done in combination with CTA
and multi-phase CTA

Topical Review Imaging - Stroke

CTA neck and head

Neck CTA with mCTA head can be used for quick determination of proximal
occlusion and collateral blood flow.

Topical Review Imaging - Stroke

Canadian Stroke Best Practices -
Hyperacute

Multiphase CTA

Multiphase CTA would include a CTA head and neck and two additional
series of images of the head only. The two additional series of images result
in 1 mSV of additional radiation. Total approximate added time to imaging
protocol is 25 seconds

Multiphase CTA is an alternative technique that generates time-resolved
cerebral angiograms of brain vasculature from the skull base to the vertex in
3 phases after contrast injection.

It identifies crucial pathophysiology, such as slow flow, delayed collateral
filling, and delayed contrast leakage (ICH), similar to 4D CTA.

Aortic arch to vertex CTA is performed with a multidetector CT scanner
during the first phase of acquisition timed to capture the peak arterial
phase.

The remaining 2 phases are from the skull base to the vertex in the
equilibrium/peak venous and late venous phases by the movement of the
CT gantry over the cranium =8 s apart.

Multiphase CTA has advantages, including the speed of acquisition and

Canadian Stroke Best Practices -
Hyperacute

Topical Review Imaging - Stroke

ESCAPE Trial

New tool for imaging triage of
patients with acute ischemic stroke

Adapted from the Alberta CT/CTA Harmonization Protocol for Major Stroke
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http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

https://www.ncbi.nlm.nih.gov/pubmed/26306403

https://www.ncbi.nlm.nih.gov/pubmed/26306403

http://stroke.ahajournals.org/content/47/1/273

http://stroke.ahajournals.org/content/47/1/273

http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

http://www.strokebestpractices.ca/index.php/hyperacute-stroke-management/

http://stroke.ahajournals.org/content/47/1/273

http://www.ucalgary.ca/dcns/ESCAPE

http://pubs.rsna.org/doi/abs/10.1148/radiol.15142256

http://pubs.rsna.org/doi/abs/10.1148/radiol.15142256
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Recommendation

Description

Supporting Evidence

interpretation, minimal additional radiation, no additional contrast material,
whole-brain coverage, and no post processing.

Multiphase CTA thick
section (23 mm) axial
MIPs of all three

Evidence of moderate-to-good pial collateral filling defined by multi-phase
or dynamic CTA, or evidence of CT perfusion mismatch.
Quality assessment criteria of collaterals includes:

Topical Review Imaging - Stroke

phases 0 Good: good collateral filling in 1* phase
0 Fair: one or two phase delay in collateral filling
0 Poor: absent filling on any phases in significant portions of
vascular territory
Noncontrast NCCT head standard 3-mm slice thickness axial plane images. Topical Review Imaging - Stroke

sequential axial
imaging is preferred
versus spiral
acquisition to optimize
detection of early
ischemic changes (EIC)

Image quality for early ischemic change detection best with sequential
imaging.

Less bony artifacts than spiral acquisition.

Very low mAmp-sec and kV will result in very poor tissue contrast.

The imaging acquisition parameters should be optimized for tissue contrast.

Images should be pushed to the provincial grid as soon as they are completed.

CT Technologists with questions, please contact:

Sean West, Sean.West@vch.ca, Regional Practice Lead — CT, Quality, Safety & Process Improvement, Lower Mainland Medical Imaging

Radiologists or other clinicians/administrators with questions, please contact:
Will Siu, William.Siu@fraserhealth.ca, Neuroradiologist/Interventional Radiologist

For questions about the overall provincial stroke strategy, please contact:
Katie White, Katie.white@phsa.ca, Interim Provincial Director, Stroke Services BC

Adapted from the Alberta CT/CTA Harmonization Protocol for Major Stroke
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