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rAdIOlOGy workFlow

By Dr C Zerna, Dr Z A Assis, DrAlmekhlafi & Dr M Goyal 

the role of the imaging 
department and its workflow in 
acute ischemic stroke

INtrOductION
Six positive trials of mechanical thrombectomy for ante-
rior circulation acute ischemic stroke due to large-vessel 
occlusion established endovascular therapy as a standard of 
care for such patients. These trials (MR CLEAN, ESCAPE, 
SWIFT-PRIME, EXTEND-IA, REVASCAT and THRACE) 
each enrolled 70-500 previously-independent subjects with 
varying eligibility regarding age, stroke severity, treatment 
time window, intravenous (IV) recombinant tissue plasmin-
ogen activator (rtPA) treatment, and additional extracranial 
occlusions [1-6]. Imaging techniques to determine the site 
of occlusion and the presence/ extent of salvageable brain 
varied and included (multiphase) computed tomography 
angiography (CTA), CT perfusion and diffusion-weighted 
magnetic resonance imaging (MRI). A meta-analysis of 
these trials showed that patients who received endovascular 
therapy had significantly lower disability at 90 days com-
pared with those who received standard medical treatment 
(OR 2.49, 95% CI 1.76–3.53; P <0.0001). The long-term 
follow-up results of the MR CLEAN and REVASCAT trials 
show a similar degree of superiority of endovascular ther-
apy over standard medical treatment to the 90 day results 
[7]. The more recent DAWN trial showed that mechanical 
thrombectomy (with the TREVO device) when initiated 
between six to 24 hours of stroke onset in selected patients 

with proximal anterior circulation occlusion leads to better 
clinical outcomes at 90 days compared to standard medical 
management [8]. The trial was stopped early for crossing a 
pre-specified predicted probability threshold for superiority 
and publication of the results are underway. All these trials 
have proved the critical role of imaging-based patients’ selec-
tion for endovascular therapy. 

IMPOrtANce OF IMAGING dePArtMeNt  
reOrGANIzAtION IN the New StrOke erA

Many of these recent endovascular trials have published 
metrics on their workflow and further established the well-
known paradigm “time is brain” by showing that faster treat-
ment leads to higher odds of favorable outcome [9]. To meet 
the ever increasing demand for faster workflow within the 
imaging department, the following recommendations may 
be considered:

• Efficiency
Parallel processing and team work are key factors of fast 
treatment with the majority of activity during an acute 
stroke protocol takes places in the imaging department. 
Including the CT technical staff and the on-call (interven-
tional) radiologist in the “heads up” team notification (e.g. 
paging system) for an incoming acute stroke patient ensures 
availability of the CT scanner, rapid image acquisition and 
interpretation. 

• Standard and simple image acquisition protocols
Non-contrast CT remains the primary imaging technique 
for stroke syndrome presentations and helps to quickly dif-
ferentiate ischemic and hemorrhagic stroke and to measure 
the extent of early ischemic changes using the Alberta Stroke 
Program Early CT Score (ASPECTS) [10]. To locate the site 
of occlusion, all endovascular trials have used CTA. Uniform 
imaging protocols for non-contrast CT and CTA of head 
and neck vessels should be available for CT technologists 
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“...Non-contrast CT remains the primary 
imaging technique for stroke syndrome pre-
sentations and helps to quickly differentiate 

ischemic and hemorrhagic stroke...”
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across a regional stroke network to make 
image acquisition and interpretation as 
easy as possible.
Because acute ischemic stroke treatment 
is time sensitive, front-line physicians, 
including stroke neurologists, general 
neurologists, emergency room physicians, 
and trainees have important roles in imag-
ing interpretation which is why multi-
phase CTA, even when used by relatively 
inexperienced readers and even when 
occlusions are distal, is advantageous [11, 
12]. Multiphase CTA has been found to 
improve diagnostic accuracy for detection 
of anterior circulation intracranial occlu-
sion and can measure collateral status by 
assessing backfilling pial arteries distal to 
the intracranial occlusion compared to 
the unaffected contralateral hemisphere 
[12, 13]. It is therefore helpful for involved 
front-line physicians, other than a trained 
radiologist, to make a decision regarding 
possible endovascular treatment.

• Implications on radiology training
In instances where round-the-clock avail-
ability of a neuroradiologist is not fea-
sible, the staff radiologist on duty must be 
capable of rapidly aiding interpretation 
of ischemic changes on the non-contrast 
CT, identify the vascular occlusion site 
on CTA, and assess collateral status and 
endovascular access (e.g. arch tortuosity) 
if necessary. Acute stroke imaging and 
interpretation should be introduced early 
in the radiology residency training pro-
grams to ensure that trainees are capable 
of performing these tasks.

• Hub for acute stroke management
In addition to image acquisition, the imag-
ing department will now also become the 
new site for acute stroke treatment. Not 
only image acquisition and interpretation 
but also treatment decision making, consent 
taking and discussion with family members 
will be taking place within or in the vicin-
ity of the CT scanner. Further, increasing 
number of centers initiate IV rtPA in the CT 

area after acquisition of the non-contrast 
CT (and exclusion of clinical contraindica-
tions) which has been shown to be associ-
ated with faster treatment times [14]. 
If a large vessel occlusion and salvage-
able brain are detected, the patient should 
directly be transferred to the angiogra-
phy suite from the CT area. By involv-
ing the on-call (interventional) radiolo-
gist early in the acute stroke protocol 
process, the angiography suite should be 
ready to receive the patient immediately. 
In Calgary, we found it ideal to have a 
prearranged stroke tray (BRISK: Brisk 
Recanalization Ischemic Stroke Kit) ready 
for use with all the necessary devices set 
up in the order they would be needed 
during the procedure [11]. New genera-
tion stent retrievers have been used in the 
majority of the above discussed random-
ized controlled trials and although differ-
ent centers prefer different techniques, it 
is advisable to adhere to a standardized 
institutional protocol as much as possibly 
to avoid confusions among team members 
and additional delays [11]. Cross-training 
x-ray and CT technicians to help in the 
angiography suite may speed up endovas-
cular treatment during nights or week-
ends [10]. 

• Quality control within imaging 
department
Using iterative feedback and aggressive 
time metric goals to challenge existing 
workflows at regular time intervals will 
further enhance the acute stroke protocol 
process [11].  

Future dIrectIONS ANd  
cONcluSION

Imaging-based selection paradigms based 
on site of occlusion and extent of core 
infarct will likely serve as a new biomarker 
for acute stroke decision making and will 
help extend the current evidence by fos-
tering research in regards to the appropri-
ate treatment of more distal intracranial 
occlusions, proximal intracranial occlu-
sions with mild or no neurological symp-
toms, and “wake-up” or late-presenting 
acute strokes. 
A well-organized imaging department con-
tributes to fast, safe, and successful treat-
ment of acute ischemic strokes resulting in 
higher odds of favorable outcome. Critical 
steps for workflow efficiency include early 

notification, simple imaging acquisition 
and interpretation protocols, parallel pro-
cessing, team work and feedback.
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“... A well-organized imaging 
department contributes to fast, 
safe, and successful treatment 

of acute ischemic strokes...”


