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Disclosures

• Honoraria Bayer for two advisory 
board meetings unrelated to this 
presentation
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Objectives

• To	review	increasing	complexity	in	the	
telestroke system

• To	describe	where	the	telestroke system	can	
speed	patient	transfer	for	endovascular	care

• To	review	opportunities	when	patients	
present	to	a	primary	stroke	centre,	non-
primary	stroke	centre (walk-in	or	inpatient),	or	
EMS	crew	calling	in
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Background

• Both	IV	tPA for	stroke	and	endovascular	therapy	
for	stroke	are	highly	effective	treatments	backed	
by	randomized	trial	data

• Alberta	has	organized	northern	and	southern	
telestroke systems	geared	towards	fast	delivery	
of	tPA

• The	telestroke systems	can	be	used	to	speed	
movement	of	patients	for	endovascular	care	as	
well

• DIDO	=	Door-in-door-out
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Three	scenarios

• The	patient	presents	to	a	Primary	Stroke	
Centre	(PSC)	

• The	patient	presents	to	a	non-PSC	(walk-in	or	
inpatient)

• The	patient	is	with	an	EMS	crew	(ERA	Project)
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More blue areas 
meaning maximize 

time to EVT 

Examine why in next 
slide

Yellow becomes grey 
meaning MS ground 

better

Examine why in next 
2 slides

PATIENT PSC TELESTROKE NEUROLOGIST

ACUTE STROKE NEUROLOGY CONSULT QuICR January 2016

Arrives at PSC

HEADS UP CALL: Charge 
Nurse Calls RAAPID 

indicating: 1) the site that is 
calling; 2) STAT! Stroke alert 
the Telestroke neurologist; 
3) provide ULI, Name, Time 

LSN, and clinical information
RED REFERRAL: IF LAMS >= 

4: Initiative Red Referral 
Process to prepare for 

transport

Completes current tasks and 
prepares for consult. Looks up 

patient history on NetCare

Obtains NCCT 
Scan

Care Team (nurse, ED 
doc etc) SWARMS 
patient to assess 
readiness for CT.
ER Physician (or 

nurse if physician is 
delayed) completes 
clinical exam, and 

patient moves directly 
to CT scanner.  

Reviews CT images and 
patient clinical exam via 

phone conversation with ED 
physician

DI Completes NCCT 
Scan. DI pushes CT 

images to PACS.  
TARGET: Door to CT 
(first slice) < 10 min

Obtains CTA 
Scan

Treat patient with 
tPA

TARGET: CT to 
tPA < 20 min

Patient is en route.  EMS 
pre-notifies PSC of STAT! 

Stroke (1 or more Red 
Findings)

ER Nurse receives notification and alerts team 
(nurse, ER physician, radiologist, DI) of 

incoming acute stroke. TeleHealth equipment is 
stated.

ER (Triage) Nurse completes LAMS Score and 
obtains patient name and ULI

DI tech completes CTA and 
pushes images to PACS

In Parallel: 
Blood Draws 

and ECG

Patient is moved 
to space with 

Telehealth 
equipment

Connect to 
Telehealth 

equipment and 
facilitate 

telehealth 
consult

Treat with 
tPA?

Yes

Complete neuro exam via 
telehealth equipment. 

Review CTA images 
and make decision to 

transport for EVT
Transport 
for EVT?Admit patient NoPatient is readied for 

fast transport for EVT 
with waiting 

EMS/STARS. TARGET: 
fastest transport 

possible Yes

Patient is 
transported to 
CSC for EVT

No

EVT?

Yes No
Yes

Red	Referral
planned	at	
Heads	Up	call:
for	LAMS>=
4;
RAAPID:
CCC
Prov Flight
STARS
Telestroke
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EVT	Decision	at	the	PSC	(Planned)

• The	“Red	Referral”	process,	will	occur	at	the	
“heads	up	on	arrival”	to	a	PSC	for	patients	
with	LAMS>=4;	(planned)

• STARS,	Prov Flight,	CCC	will	be	conferenced	in	
and	placed	on	alert	– allowing	weather	checks	
etc;	they	will	be	waiting	for	an	update

• The	telestroke encounter	will	then	occur
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EVT	Decision	at	the	PSC

• First	decision	is	to	treat	with	tPA
– TARGET	=	DNT	<	30	minutes

• Once	this	is	done	CTA	imaging	can	be	
reviewed	to	assess	the	patient	for	rapid	
transfer	to	CSC	for	EVT

• At	this	point	relink	through	RAAPID	with	
STARS,	Prov Flight,	CCC	(EMS	Dispatch)
– If	transportation	to	CSC	for	EVT,	then	the	TARGET	
door-in-door-out	(DIDO)	time	<	45	minutes
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EVT	Decision	at	the	PSC	– Northern	
Telestroke System	Changes

• Move	to	IMPAX	6.6	– image	retrieval	problems	as	
the	system	is	being	implemented

• Stroke	Ambulance	launched	Feb	7th	- ;	affects	
patients	being	seen	by	non-PSCs	and	EMS	crews	
within	250km	of	Edmonton	from	8AM-4PM;

• Northern	Telestroke Physicians	– will	not	be	
accepting	‘heads	up	on	arrival’	after	6PM	unless	
LAMS	>=4	 (date	and	specifics	to	be	messaged	by	
memo)	high	false	positive	rate/workload
– The	ED	physician	will	need	to	see	1st (like	all	other	
telestroke systems	we	are	aware	of)

– Monitor	DTN	effects
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Access	to	endovascular	therapy
What	factors	
determine	the	
destination	of	
primary	or	comp	
stroke	centre?
• Geography/pro
ximity

• Time	
(transport	and	
door	to	
treatment) ? ?

?

??

PSC
CSC

?

Patients
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Patient	presents	to	non-PSC	– walk-in		
• Fast	physician	assessment	(within	10-15	min	– like	an	
MI);	Call	RAAPID	immediately

• Determine	the	LAMS	score	(RAAPID	will	be	able	to	
assist)

• If	LAMS	>=	4	then	conference	in	the	telestroke
physician,	STARS,	Provincial	Flight,	CCC	(EMS	Dispatch)	

• A	decision	may	be	made	for	diversion	from	local	PSC	to	
Comprehensive	Stroke	Centre	(CSC)	instead	for	faster	
EVT

• Sometimes	the	non-PSC	can	do	rapid	CT	and	
thrombolysis	on	site	(ie SCH,	MCH,	Strathcona Centre)	
before	transport	arrives
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Non-PSC	North– Stroke	Ambulance

• If	within	a	250	km	range	around	Edmonton	and	
during	the	weekday	hours	of	8-4	call	RAAPID	with	
any	acute	stroke	regardless	of	LAMS

• The	patient	may	be	a	candidate	for	a	Stroke	
Ambulance	dispatch	which	might	allow	the	
fastest	thrombolysis	as	well	as	transport	to	
Edmonton	for	EVT
– We	will	be	moving	to	phase	2	– (response	to	in-Zone	
Edmonton	Hospitals)	shortly	to	be	messaged	by	
memo
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Patient	presents	from	non-PSC	–
inpatient		

• Identify	Stroke	Symptoms,	LSN	time,	fast	physician	
assessment	(10-15	min	– like	an	MI);

• Call	RAAPID	immediately	– ideally	a	physician	– don’t	
wait	for	CT,	bloodwork etc;	connect	with	telestroke
early;

• Determine	the	LAMS	score	(RAAPID	will	be	able	to	
assist)

• If	LAMS	>=	4	then	may	need	to	conference	in	STARS,	
Provincial	Flight,	CCC	(EMS	Dispatch)	in	addition	to	
telestroke

• A	decision	may	be	made	for	diversion	from	local	PSC	to	
Comprehensive	Stroke	Centre	(CSC)	instead	for	faster	
EVT
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Patient	presents	from	non-PSC	–
inpatient		

• An	in-hospital	thrombolysis	for	inpatient	
stroke	is	possible	at	a	non-PSC	with	CT	scanner	
(ie Leduc,	SCH,	RAH)

• Often	not	fast;	often	requires	moving	the	
patient	to	the	hospital	ED	where	fast	response	
is	sometimes	possible;	

• A	priority	RED transport	to	a	local	PSC	or	CSC	
is	often	faster	if	activated	early

• The	Stroke	Ambulance	will	soon	be	an	option	
in	Edmonton	Zone	
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Tips	on	Door	in	Door	Out	(DIDO)
• The	Red	Referral	Process	when	launched	could	
speed	DIDO	by	mobilizing	ambulance	crews	and	
putting	flight	vehicles	on	alert

• Keep	the	incoming	EMS	crew	on	site	if	possible	to	
avoid	delays	in	transfer	of	care

• In	return,	have	a	fast	turnaround
• The	expectation	of	physician	assessment	within	
10-15	minutes	(like	an	MI)

• PSCs	- Speed	up	your	CTA	process	to	<5-10	min	so	
that	you	can	do	the	CTA	after	the	plain	CT
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Patient	with	EMS	crew	- ERA
• If	rural	EMS	crews	encounter	a	patient	who	
screens	positive	for	stroke	and	has	a	LAMS	>=	4	
and	if	they	are	not	close	to	a	PSC	or	CSC	this	
activates	the	ERA	(Endovascular	Recanalization	
Alberta)	process	

• The	crews	call	RAAPID	and	the	telestroke
physician	and	often	the	STARS	physician	
determine	whether	diversion	to	a	CSC	should	
occur	for	more	rapid	endovascular	therapy

• In	the	North	the	Stroke	Ambulance	may	
rendezvous	with	the	crew
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Summary
• Plan	early	for	possible	EVT	transfer	during	telestroke
encounters	with	primary	stroke	centres – when	
launched	the	Red	Referral	process	will	improve	
transport	speed

• Consider	diversion	for	endovascular	therapy	in	every	
acute	stroke	patient	encounter	at	non-PSCs	with	LAMS	
>=4;	consider	Stroke	Ambulance	for	all	LAMS	during	
operational	hours;	

• Call	RAAPID	for	inpatient	stroke	at	non-PSCs	(follow	
your	inpatient	stroke	protocol	at	PSCs)

• EMS	crews	can	also	trigger	diversions	based	on	their	
location	and	the	patient’s	LAMS	score


