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Objectives



Objectives

» DTN discussion, highlighting 
outliers and instituting where 
necessary awareness or 
systemic changes to prevent.

» CT/CTA Protocol, Acute Stroke-
After hours



Text

Pooled metaanalysis of all 9 trials of tPA; >6500 patients

The evidence for tPA given < 4.5 hours from onset in 
ischemic stroke is compelling. The elderly benefit as 

much or more

…Context



Shorter DTN = better outcomes

» Every 15 min drop in DTN associated 
with a 5% reduction in mortality (OR 
0.95; p<0.0001)

» Those with DTN < 60 min have 
reduced risk of intracranial hemorrhage 
4.7% vs 5.6%

Fonarow, Circulation 2011



Speed Matters!



DTN GNCH: Feb
Notes

CTA	ON-SITE	18:25;	Delay	due	to	rest	clock	for	relapsing	deficit,	Proximal	M2	occlusion	sent	to	UAH,	successful	thrombectomy.

Wake	up	stroke;	Delay	due	to	the	fact	that	patient	was	triaged	by	EMS	as	time	of	onset	the	following	night	>24	h;	only	after	review	of	initial	
CT	of	patient	was	it	apparent	that	patient's	symptoms	likely	started	shortly	prior	to	transfer,	collateral		history	sought	from	husband	for	
interval	temporal	milestone	prior	to	tPA	admin,

Delay	due	to	unusual	presentation	of	acute	cortical	blindness,	initially	assessed	in	ER	as	"asymptomatic"	due	to	visual	confabulation,		(Anton's	
syndrome)

CTA	negative	for	occlusion	onsite	15:58;	Delay	to	uncertain	time	of	onset,	patient	was	travelling	salesman,	customer	who	witnessed	event	
during	presentation	was	contacted	to	verify	time	of	onset,	hence	delay.

Delay,	due	to	fact	that	patient	did	not	come	from	EMS,	no	pre-hospt	notifications,	and	patient	insisted	on	delay	until		family	could	be	
contacted	(overseas)	for		consent	

Sent	to	UAH;	no	occlusion	on	CTA;	f/u	imaging	showed	no	ischemic		injury

tPA	given	as	acceptable	protocol	violation	due	to	isolated	aphasia



DTN GNCH: March

Notes

CTA	obtained	in	house	acutely		via	remote	discussion	with	tech

Delay	due	atrial	fibrillation	necessitating	coags,	patient	sent	to	UAH	for	Endovascular	not	a	candidate	due	to	hemorrhagic	transformation

Delay	due	to	seizure	at	onset	and	atrial	fibrillation	necessitating	coags,	patient	sent	to	UAH	for	Endovascular	not	a	candidate	for	poor	
penumbra



Detailed Review…
» From the Canadian Best Practice Guidelines: Hyper-

Acute Stroke: 
http://onlinelibrary.wiley.com/doi/10.1111/ijs.12551/ful

» Section 3: Emergency Department Evaluation and
» Management of Acute Stroke
» Time is Brain! The goal of ED management is rapid 

assessment of
» all patients with a suspected acute stroke.
» Performance indicators regarding time to imaging, tPA, 

and laboratory investigation detailed.
» Management of Potential Hyperacute complications eg. 

Seizures and Labile Hypertention recommended.
» …How to implement “Prompt Stroke Recognition”?



Case Review: 1
Notes

CTA	ON-SITE	18:25;	Delay	due	to	rest	clock	for	relapsing	deficit,	Proximal	M2	occlusion	sent	to	UAH,	successful	thrombectomy.

Wake	up	stroke;	Delay	due	to	the	fact	that	patient	was	triaged	by	EMS	as	time	of	onset	the	following	night	>24	h;	only	after	review	of	initial	
CT	of	patient	was	it	apparent	that	patient's	symptoms	likely	started	shortly	prior	to	transfer,	collateral		history	sought	from	husband	for	
interval	temporal	milestone	prior	to	tPA	admin,

Delay	due	to	unusual	presentation	of	acute	cortical	blindness,	initially	assessed	in	ER	as	"asymptomatic"	due	to	visual	confabulation,		(Anton's	
syndrome)

CTA	negative	for	occlusion	onsite	15:58;	Delay	to	uncertain	time	of	onset,	patient	was	travelling	salesman,	customer	who	witnessed	event	
during	presentation	was	contacted	to	verify	time	of	onset,	hence	delay.

Delay,	due	to	fact	that	patient	did	not	come	from	EMS,	no	pre-hospt	notifications,	and	patient	insisted	on	delay	until		family	could	be	
contacted	(overseas)	for		consent	

Sent	to	UAH;	no	occlusion	on	CTA;	f/u	imaging	showed	no	ischemic		injury

tPA	given	as	acceptable	protocol	violation	due	to	isolated	aphasia



Case 1: Review

» Patient was not transported as Acute 
Stroke-Pre-Hospital.

» Upon Arrival: Acute Stroke Not within Time 
Window: Imaging protocol for Hyper-acute 
Stroke Not Mobilized.  

» Time to First Image: 33 min cf. 10 min 
median time. 



Case 1: Review

• NIH 17, Hemiplegia, Hemineglect, Aspects >6
• “Treat the Scan”?



Case 1 Review:
» Further Historical Details:
» Patient’s Husband contacted, Patient Ambulatory and 

complaining of having “dizziness” at 11:30 am.
» Hemiplegia on initial assessment by EMS.
» Systolic BP in ER 88, on site 120.
» Thus CTA requested while awaiting to rule out aortic 

dissection.
» Time of First Imaging: 13:03, Time of CTA 15:02.
» Delay, as Radiologist contacted for approval in violation 

of established site protocol, wherein hyper-acute 
patients CTA may be directly ordered by on call 
Neurologist.

» Contributory factors included, lack of awareness by CT 
tech, as well as “New Physician” on call.



Case 1: Q&A

» Delay due to absence of pre-hospital 
notification and presumed time of onset.

» Imaging Protocols both for initial CT, and 
Subsequent CTA not mobilized.

» Systemic Changes:
» (Re) Education of Triage Nursing Staff.
» (Re) Education of CT Tech, and On call 

Physicians, “On Call” Schedule for Stroke 
posted in Radiology.





Action plan(s)
» Awareness at Triage for Atypical Presentations.
» Awareness at CT of default pathway <11:00 pm.  

Post 11:00 pm-direct to UAH for High prob 
Endovascular Cases, urgent discussion with 
radiology for alternate acute afterhours CTA 
cases eg. Fluctuating deficit suspected Basilar 
occlusion. TIA cases to be deferred to am as per 
protocol.



Case 2: Review

Notes

CTA	obtained	in	house	acutely		via	remote	discussion	with	tech

Delay	due	atrial	fibrillation	necessitating	coags,	patient	sent	to	UAH	for	Endovascular	not	a	candidate	due	to	hemorrhagic	transformation

Delay	due	to	seizure	at	onset	and	atrial	fibrillation	necessitating	coags,	patient	sent	to	UAH	for	Endovascular	not	a	candidate	for	poor	
penumbra



Case 2: Review
» Patient presented with Acute Stroke, however transported by Son (NO pre-

hospital notification), 7:30 am. Code Stroke Called.
» Unable to Weight Bear, Left Hemiparesis and Dysarthria.
» ER CO called Stroke on call, immediately while patient en route to CT, 

Deficits “Fully resolved”.
» Stroke Nurses accompanied patient to CT as per protocol with tPA kit.
» En-route Neurologist called CT tech directly,
» And discussed patient with tech and nurse. Patient verified to be 

asymptomatic at time of CT, recurrent symptoms as test complete: 7:58.  
Images reviewed remotely, patient verified to be candidate, however systolic 
pressure 220, iv labetalol administered by stroke nurse and patients CTA 
acquired, after telephone verbal order to CT tech.

» Patient returned to OBS bed for second dose of labetalol upon arrival of 
Neurologist, CTA complete, no proximal occlusion.

» NIH 8, tPA given.
» DTN 48 minutes (cf. case 1: 180 min.), Onset to Needle: 25 minutes.
» NIH 24 hours: 1.



Conclusion
» Recognition of Atypical 

Presentations and Rapid 
Assessment of “Protocol 
Violations” are important 
for timely intervention.

» Systemic Changes 
focused on identifying 
“High risk” patients and 
early communication with 
Neurologist and DI CAN 
be instituted to insure 
prompt identification of 
this elusive patient 
population.

»
“Don’t let your patient be a 
Wallflower”!



Questions?



Thank You!


