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Abstract

Every year, approximately 62,000 people with stroke and transient ischemic attack are treated in Canadian hospitals. The

2016 update of the Canadian Stroke Best Practice Recommendations Telestroke guideline is a comprehensive summary of

current evidence-based and consensus-based recommendations appropriate for use by all healthcare providers and

system planners who organize and provide care to patients following stroke across a broad range of settings. These

recommendations focus on the use of telemedicine technologies to rapidly identify and treat appropriate patients with

acute thrombolytic therapies in hospitals without stroke specialized expertise; select patients who require to immediate

transfer to stroke centers for Endovascular Therapy; and for the patients who remain in community hospitals to facilitate

their care on a stroke unit and provide remote access to stroke prevention and rehabilitation services. While these latter

areas of Telestroke application are newer, they are rapidly developing, with new opportunities that are yet unrealized.

Virtual rehabilitation therapies offer patients the opportunity to participate in rehabilitation therapies, supervised by

physical and occupational therapists. While not without its limitations (e.g., access to telecommunications in remote

areas, fragmentation of care), the evidence-to-date sets the foundation for improving access to care and management for

patients during both the acute phase and now through post stroke recovery.
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Introduction

Telemedicine, a method of healthcare delivery and sup-
port using telecommunication technologies, is becom-
ing increasingly popular across a wide range of health
conditions. Telemedicine adapts a variety of technolo-
gies and tactics, such as videoconferencing and mobile
phone applications, to deliver virtual medical, health,
and educational services. In Canada, the number of
telemedicine visits increased by 46% between 2010
and 2014 across a wide range of services, most notably
among mental health, neurology, oncology, pediatrics,
and rehabilitation services.1

The benefits of telemedicine may best be captured in
the area of stroke, where radiological interpretation
and complex therapies must be initiated shortly after
stroke onset to avoid potentially disabling or fatal out-
comes. The specialized expertise required to provide
advanced stroke care is generally limited to larger com-
munities and urban areas, and patients living outside
these boundaries in the past did not have access to this
care. In Canada, issues of access are especially challen-
ging due to the low population density of many regions.
Accordingly, Telestroke becomes especially important
in the many communities without neurologists or other
physicians with expertise in stroke care including stroke
rehabilitation and recovery. In the area of stroke, tele-
medicine is intended to support equal and timely access
to optimal stroke services across the care continuum
and across geographic regions. This includes providing
guidance and support for the administration of
thrombolysis, rehabilitation therapies, secondary pre-
vention support, and monitoring, and has been used
to support the provision of homecare.

The use of remote telecommunications in stroke
care, referred as Telestroke, was initially viewed as a
means to increase access to a time-sensitive acute
thrombolysis treatment that was only available in spe-
cialized facilities in large, urban hospitals. Telestroke
offers the ability to link rural hospitals and those with
lower numbers of stroke admissions with regional acute
stroke centers. With the recent emergence of acute
endovascular treatment for large vessel occlusion, the
value and essential role of Telestroke in the first hours
of stroke has been amplified. In the past 20 years, the
use of Telestroke has grown, in part, due to improve-
ment in telecommunications capacity (speed and cover-
age) and has become more mainstream. Consequently,
Telestroke has grown beyond its initial use as a means

to increase access to hyperacute thrombolytic therapy.
Improved quality and availability of technology has
made the delivery of cross-continuum services possible
within a variety of facilities and practice settings
throughout Canada. This technology has been a
major driver and opportunity for bridging the gap in
access to equitable stroke services regardless of geo-
graphic location. The current challenge is to expand
the use of this technology, given that it is significantly
under-utilized in the management of patients who have
experienced a stroke and their family members.

The 2017 update of the Canadian Stroke Best
Practice Recommendations Telestroke guidelines
includes a comprehensive summary of current evi-
dence-based recommendations appropriate for use by
healthcare professionals across all disciplines that pro-
vide care to patients following stroke across a broad
range of settings. They also support health system plan-
ners and decision-makers in building systems that
ensure timely accessibility to evidence-based care. The
focus of these recommendations is on the use of
Telestroke systems to increase access to acute thromb-
olysis for patients who may not live close to a specia-
lized stroke center, decision-making support for
potential acute endovascular treatment candidates,
and the use of Telestroke to support stroke prevention
and rehabilitation services. The evidence related to the
use of Telestroke systems was reviewed and a previ-
ously developed set of clinical practice recommenda-
tions was updated in this sixth iteration by the
Canadian Stroke Best Practices Telestroke writing
group. Additional supporting information on creating
a Telestroke program (preparation and readiness, infra-
structure development, implementation and evaluation,
rationale, and implications for system planning) and
the Telestroke Resource Toolkit may be found at
www.strokebestpractices.ca. As this is an area that is
rapidly evolving, the literature in this area is continually
monitored and these guidelines will be updated again in
three years’ time.

Guideline development methodology

The Canadian Stroke Best Practice Recommendations
development and update process follows a rigorous
framework adapted from the Practice Guideline
Evaluation and Adaptation Cycle and current guideline
update methods.2,3 An interprofessional group of
experts was convened to review, draft, and update all
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recommendation statements. Members with extensive
experience in telestroke were selected as were those
who are considered leaders and experts in their field,
having been involved in research on the topics
addressed in this module. Persons with experience in
the review and appraisal of research evidence and indi-
viduals (or family members of individuals) who had
experienced a stroke were also included either as
group members or external reviewers in the develop-
ment process. The interprofessional writing group and
external reviewers include stroke neurologists, nurses,
family physicians, emergency department clinicians,
Telestroke technical experts, epidemiologists, care
coordinators, and health system planners. These
experts work in a wide range of healthcare settings.
This interprofessional approach ensured that the per-
spectives and nuances of all relevant health disciplines
and care settings were considered in the development of
the recommendations, and mitigated the risk of poten-
tial or real conflicts of interest from individual
members.

A comprehensive systematic literature search was
conducted to identify research evidence on the estab-
lishment of Telestroke systems and use of Telestroke
across the continuum. The literature searches were con-
ducted by an author (NF) with expertise performing
systematic literature reviews, who was not directly
involved in active research within any of the identified
topic areas to promote objective identification and
selection of evidence. Literature searches include set
time frames which overlap the search time frames
associated with the previous revision of the best prac-
tice recommendations by six months to ensure high
catchment of key articles within that time frame. The
literature for this module is updated to August 2016.

The writing group was provided with comprehensive
evidence tables that included summaries of all high-
quality evidence identified through the literature
searches. Systematic reviews, meta-analyses, rando-
mized controlled trials, and observational studies were
included, where available. The writing group discussed
and debated the value of the evidence and, through
consensus, developed a set of proposed recommenda-
tions. Through their discussions, additional research
may have been identified and added to the evidence
tables, if consensus on the value of the research was
achieved.

All recommendations are assigned a level of evidence
ranging from A to C, according to the criteria defined
in Table 1.4,5 When developing and including
‘‘C-Level’’ recommendations, consensus was obtained
within the writing group and validated through the
internal and external review process. This level of evi-
dence is used cautiously and only when there is a lack of
stronger evidence for topics considered important

system drivers for stroke care (e.g., protocol develop-
ment for Telestroke systems). Telestroke is still an
emerging area; many topics that were considered
important to provide a comprehensive and useful
guide to implementing Telestroke lack substantial evi-
dence and therefore relied on expert opinion and the
consensus of the writing group and external reviewers.
In some sections, additional information was identified
as important to include, even though it did not meet the
evidence criteria for a ‘‘recommendation.’’ This infor-
mation has been included as ‘‘clinical considerations’’
intended to provide additional guidance or clarity in
the absence of evidence.4

After completion of the draft update to the recom-
mendations, the module underwent an internal review
by the Canadian Stroke Best Practices Advisory
Committee and an external review by experts who
were not involved in any aspects of the guideline
development. All feedback was reviewed and addressed
by the writing group members and the advisory com-
mittee to ensure a balanced approach to addressing
suggested edits.

Table 1. Summary of criteria for levels of evidence reported

in the Canadian Stroke Best Practice Recommendations (Update

2017).5

Level of

evidence Criteria

A Evidence from a meta-analysis of randomized

controlled trials or consistent findings from

two or more randomized controlled trials.

Desirable effects clearly outweigh undesirable

effects or undesirable effects clearly outweigh

desirable effects.

B Evidence from a single randomized controlled

trial or consistent findings from two or more

well-designed non-randomized and/or non-

controlled trials, and large observational stu-

dies. Desirable effects outweigh or are closely

balanced with undesirable effects or undesir-

able effects outweigh or are closely balanced

with desirable effects.

C Writing group consensus and/or supported by

limited research evidence. Desirable effects

outweigh or are closely balanced with

undesirable effects or undesirable effects

outweigh or are closely balanced with desir-

able effects, as determined by writing group

consensus. Recommendations assigned a

Level-C evidence may be key system drivers

supporting other recommendations, and some

may be expert opinion based on common, new

or emerging evidence or practice patterns.
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All recommendations are accompanied by additional
supporting information, including a rationale for inclu-
sion of the topics, system implications to ensure the
structural elements and resources are available to
achieve recommended levels of care, performance
measures to monitor care delivery and patient out-
comes, as well as implementation resources and a sum-
mary of the evidence on which the recommendations
were based. The evidence tables are available as well.
All of this additional supporting information for the
recommendations included in this publication can be
found at http://www.strokebestpractices.ca/index.php/
Telestroke/

For a more detailed description of the methodology
on development and dissemination please refer to the
Canadian Stroke Best Practice Recommendations
Overview and Methodology documentation available
on the Canadian stroke best practices website at
http://www.strokebestpractices.ca/wp-content/uploads/
2014/08/CSBPR2014_ Overview_Methodology_ENG.
pdf4

Canadian Stroke Best Practice
Recommendations: Telestroke best
practice guidelines update 2017

The following sections provide detailed recommenda-
tions associated with the organization of Telestroke
systems, for both the hyperacute phase of stroke and
for ongoing stroke assessment and management, as well
as staff training and ongoing education. All recommen-
dations are assigned a level of evidence which reflects
the strength and quality of the evidence available to
support the recommendations as determined through
consensus of the writing group and validated through
the external review process.

Section 1: Organization of Telestroke services
for hyperacute stroke management

Telestroke is used in the emergency department to
increase access to acute thrombolytic treatment at facil-
ities that lack 24 h, 7 days a week onsite stroke expert-
ise, using 2-way audiovisual equipment to carry out a
detailed stroke examination, combined with a system to
reliably transmit Computerized Tomography (CT) scan
results.6 The safety, feasibility, and efficacy of the trad-
itional ‘‘spoke and hub’’ model, which connects a ter-
tiary stroke center (the spoke) to one or more distant
primary care centers (the hub), has been established in
many studies conducted in Europe and North
America.7–12 The use of Telestroke systems enables
improved communication and better networking to
increase access to stroke expertise, regardless of the
physical location of the treating hospital (facility) and

the patient’s location. In the hyperacute setting, the
short therapeutic time window for initiating thrombo-
lytic therapy for acute ischemic stroke patients does not
allow them to be transported long distances to regional
stroke centers. Debate continues as to whether the out-
comes of patients who are treated with thrombolytic
therapy at hub hospitals are similar to patients treated
with the same therapy via Telestroke at ‘‘spoke’’ hos-
pitals.13,14 There is also debate whether outcomes could
be improved in patients receiving thrombolytic therapy
at ‘‘spoke’’ hospitals should stay (drip and stay) or be
immediately transferred, after commencing therapy, to
the comprehensive or regional stroke center (drip and
ship). Many spoke hospitals using Telestroke do not
have a formalized acute stroke unit, whereas hub hos-
pitals all do, and there is strong evidence that care in a
stroke unit has a significant positive impact on out-
comes.15 Patients assessed by a stroke expert through
a Telestroke system who are not candidates for
thrombolytic therapy still benefit from the stroke spe-
cialist’s assessment and recommendations regarding
appropriate investigations and treatment, which
include early triage and management of transient ische-
mic attack and minor stroke patients.

As Telestroke systems have expanded over the past
decade, there is evidence to suggest that they have
become more efficient.16,17 The improvements in pro-
cess times reported in one study17 were attributed in
part, to better communication, regional expertise
engagement, and staff experience. More recently,
another approach has been the development of
mobile stroke units, which are ambulances equipped
with point-of-care blood tests and CT imaging and
staffed with specially trained nurses, paramedics, and
physicians. The results from several studies indicate
that the time from symptom onset to treatment with
intravenous thrombolytic agents is significantly shorter
compared with patients arriving by regular ambu-
lance.18,19 This strategy is only feasible in large urban
centers where there are high volumes of patients and it
is not an option for rural communities. In Canada, the
first mobile stroke unit, located in Edmonton, Alberta,
was launched in February 2017.

In 2015, the results of five randomized controlled
trials demonstrated the effectiveness of mechanical
thrombectomy in the management of acute ischemic
stroke for a subgroup of patients with large proximal
arterial occlusions.20 Mechanical thrombectomy or
Endovascular Therapy (EVT) is the new standard of
care for these patients. EVT is generally only available
in comprehensive stroke centers, further limiting access
to optimal care for acute stroke care. Telestroke will
have a pivotal role in the selection of patients who
may benefit from EVT and require rapid transfer to a
comprehensive stroke center by providing the
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Telestroke physician the ability to remotely review both
the patient and their imaging to aid decision-making.

Challenges related to the adoption of Telestroke sys-
tems for hyperacute management include issues related
to staffing and reimbursement. The results from several
studies suggest that while Telestroke systems may be
cost-effective from the perspective of hospital who are

requesting assistance (i.e., the spoke centers) for the
hub hospital (those providing the specialized services
remotely), the system is not cost-effective. In Canada,
with a single-payer health insurance system, Telestroke
may represent a cost-effective tool to support health
systems in closing the urban/rural and tertiary/primary
care gap.

Section 1. Recommendations:

Organization of Telestroke services for hyperacute stroke management

Telestroke care delivery modalities should be integrated into stroke care planning and service delivery across the continuum to

ensure equitable access to care across geographic regions in Canada (Evidence Level C).

(i) Telestroke networks should be implemented to provide access to stroke expert consultations for hyperacute and acute

stroke assessment, diagnosis, and treatment, including acute thrombolytic therapy with tissue plasminogen activator (tPA)

and decision-making for endovascular therapy (Evidence Level B).

a. Telestroke modalities including video-conferencing and teleradiology systems may be considered to support screening

and decision-making regarding candidacy for endovascular therapy in appropriate cases and to facilitate transfer to

endovascular-enabled stroke centers (Evidence Level B).

b. Consulting and referring sites require processes in place to ensure access to stroke experts through Telestroke

modalities, available 24 h a day, seven days a week to provide equitable access to stroke care across geographic regions

in Canada (Evidence Level B).

(ii) Standardized, time-driven protocols are required for a coordinated and efficient approach to Telestroke service delivery in

the hyperacute phase of stroke to facilitate delivery of advanced stroke therapies in referring sites (Evidence Level B). Refer

to Telestroke Resource Toolkit (online supplementary material) for additional details at http://www.strokebestpractices.ca/

index.php/telestroke/.

(iii) Clearly defined criteria and protocols are required at referring sites to guide the Telestroke consultation process (Evidence

Level B). This referral system should be part of a coordinated system of stroke care. Refer to Telestroke Resource Toolkit

(online supplementary material) for additional details and examples.

(iv) The consultant should be a physician with specialized training in hyperacute stroke management, and must have timely

access to diagnostic-quality neurovascular (e.g., brain CT, CTA) images during the Telestroke consultation (Evidence Level

A). Refer to Telestroke Resource Toolkit Technical section (online supplementary material) for additional details.

Note: The decision to use acute stroke therapies in emergency management requires imaging to rule out hemorrhage. Refer to CSBPR

Hyperacute Stroke Care module for additional information regarding imaging and t-PA administration.

(v) Real-time two-way audiovisual communication should be in place to enable remote clinical assessment of the patient by the

consulting stroke expert (Evidence Level B).

a. The benefits of telephone consultation without video are not well-established (Evidence Level C).

(vi) All laboratory and diagnostic results required by the consultant should be made readily available during the Telestroke

consultation (Evidence Level B).

(vii) Referring physicians should follow an established protocol or algorithm which describes the critical steps and inclusion/

exclusion criteria for recanalization therapies, which are agreed upon by both referring and consulting sites (Evidence Level

A). Refer to CSBPR Hyperacute Stroke Care module recommendations 3 and 4 for additional information.

(viii) Referring physician and nursing staff who may be involved in acute Telestroke consultations should ideally be trained in

administration of the National Institute of Health Stroke Scale (NIHSS), to efficiently and competently assist the Telestroke

consultant with the remote video neurological examination (Evidence Level B).

(ix) The most responsible physician remains the attending physician at the referring site. Decision-making is a consensus process

that is achieved in consultation with the attending medical staff at the referring site, the patient and family, and the consulting

physician with stroke expertise (Evidence Level C).

(x) A consulting physician may be required to provide ongoing guidance to the referring site following initial consultation and

should be accessible (Evidence Level C).

(xi) Protocols should be in place to define patient transfer criteria to a more advanced stroke care facility when clinically

indicated (e.g., endovascular (if available) and neurosurgical intervention) (Evidence Level C).
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Section 2: Organization of Telestroke services
for ongoing stroke assessment and management

While Telestroke, until now, has offered the greatest
opportunities for emergent acute stroke management,
these technologies can also be used to facilitate stroke
rehabilitation therapies, secondary prevention, and
home-based monitoring. All of these areas experience
significant access issues due to both geographic factors
and availability of appropriate expertise. The largest
body of evidence is related to the use of telemedicine
for rehabilitation. The feasibility and effectiveness of
Telestroke in the context of rehabilitation therapy is
often referred to as ‘‘telerehabilitation’’ or ‘‘tele-
rehab.’’ Interventions examined in these studies were
those designed to improve mobility, balance, and
upper extremity motor function. The results of these
yielded ambiguous results.21–25 In particular, the
results from two systematic reviews,24,25 which were
both negative, may be problematic to interpret largely
due to the variability in treatment contrasts.
Interventions provided in the included studies, 7 and
10, respectively, were delivered by virtual reality,
phone, and internet-based therapies. Although the
authors of the Cochrane review24 reported no signifi-
cant differences between groups in upper limb func-
tion or performance in activities of daily living, they

concluded that there was insufficient evidence to sup-
port or refute the effectiveness of telerehabilitation
following stroke. Chumbler et al.26,27 evaluated the
effectiveness of a Stroke Telerehabilitation program,
which focused on improvement of functional mobility.
At six months post intervention, there were no signifi-
cant differences in measures of disability and
frequency of falls, between groups; however, there
was a significant difference in the mean Stroke-specific
Patient Satisfaction with Care Scale (hospital care sub
score), favoring the Stroke Telerehabilitation program
group. The feasibility of a self-management program,
Moving On after Stroke, was evaluated, which used
videoconferencing to link rurally based participants
and their caregivers with facilitators located at an
urban site.28 There were a few technical difficulties,
which were resolved quickly. Participants in both
groups reported satisfaction with the program.

There is a paucity of evidence related to telemedicine
for secondary prevention of stroke, although in
Canada and in other regions, access to stroke preven-
tion through Telestroke technology has significantly
increased access to ongoing prevention monitoring
and management for patients living in more rural and
remote areas (e.g., in Saskatchewan). These programs
have yielded high ratings of both patient and provider
satisfaction.

a. The Telestroke system should identify the stroke centers that are able to provide endovascular and neurosurgical

care (Evidence Level C).

b. For patients who are deemed eligible for endovascular treatment or neurosurgical interventions, protocols should

be in place to define the process for patient transfer (Evidence Level C).

(xii) Standardized documentation should be considered for both the referring site and the consulting site (in accordance to

hospital processes, jurisdictional legislation, and regulatory bodies) (Evidence Level C). This may include:

a. A consultation note provided by the consulting physician to the referring site at the completion of the consultation to

be included in the patient medical record (Evidence Level C).

b. A discharge summary sent by the referring site to the consulting Telestroke physician to provide feedback about the

patient’s outcome (Evidence Level C).

c. Data related to the Telestroke consultation and outcome captured and collected by the Telestroke program for

continuing quality improvement (Evidence Level C).

d. For patients that are transferred to another hospital (e.g., ‘‘drip and ship’’), a discharge summary from the receiving

hospital to the referring physician and the Telestroke physician (Evidence Level C).

Section 2. Recommendations:

Organization of Telestroke services for ongoing stroke assessment and management

(i) Telestroke services should be part of an integrated stroke services delivery plan that addresses hyperacute stroke care,

acute stroke care, stroke prevention, rehabilitation, home-based, and ambulatory care to support optimal patient recovery

and family support regardless of geographic location (Evidence Level C).

(ii) Telehealth enabling technologies, including real-time two-way video-conferencing with or without medical peripheral

devices and potentially asynchronous (store-forward) tools, such as an e-referral system for non-urgent consultations

and remote patient monitoring devices, can be used to enable consultations and/or service delivery regarding:
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Section 3: Staff training and ongoing education

While the need for staff training and development for
acute stroke and use of Telestroke technologies are
recognized in several guideline statements, evidence in
support of the recommendation is lacking. A scientific
statement from the American Heart Association/
American Stroke Association6 indicates that invest-
ments in staff training and education may be helpful
in increasing the use of intravenous tPA at community
hospitals without access to adequate onsite stroke

expertise. The iTREAT study29 included 27 simulations
in which actors portrayed four scripted stroke scenarios
in two settings (in hospital bed and remotely in
Telestroke-equipped ambulance) and were assessed by
two neurologists who completed NIHSS. The intraclass
correlation for all simulations combined was excellent
(0.96, 95% CI 0.92–0.98). Despite the paucity of evi-
dence evaluating the impact of staff training and
ongoing education related to telemedicine, utilization
of Telestroke should occur in combination with con-
tinuous staff training and education.

a. Optimal in-hospital stroke care (virtual stroke unit) including medical decision making and rehabilitation treatment

(Evidence Level C).

b. Stroke rehabilitation services (Telestroke-rehabilitation), where all rehabilitation disciplines should consider the

use of telemedicine technology for patient assessment and clinical therapies (e.g., exercise monitoring and intensity

adjustments, speech therapies for aphasia) (Evidence Level C).

c. Secondary prevention consultation and follow-up services (virtual neurovascular clinic or stroke prevention clinic)

in communities where these services do not exist (Evidence Level A).

d. Home-based patient monitoring through web-based applications may be considered as an alternative to face-to-face

clinic visits in instances where frequent patient monitoring is necessary, such as for out-patient rehabilitation services

(Evidence Level C).

e. Patients with reduced mobility in long-term care facilities, or those living at a prohibitive distance from the

clinic/hospital (Evidence Level C).

(iii) Clearly defined criteria and protocols or algorithms should be available for referring sites to determine when and how to

access these rehabilitation, prevention, and ambulatory services for stroke patients (Evidence Level B).

(iv) The consulting healthcare provider may provide documentation to the referring site to be included in the patient medical

record, regarding patient progress, treatment plans, plans for ongoing follow-up, and discharge recommendations (in

accordance with clinical care processes, organizational requirements, jurisdictional legislation, and regulatory bodies)

(Evidence Level C).

Section 3. Recommendations:

Staff training and ongoing education

(i) It is recommended that Telestroke care providers attain and maintain the necessary competencies required in telemedicine

in order to provide safe, competent care and to create a satisfactory telehealth encounter for both the patient and the

healthcare provider (Evidence Level C).

(ii) Referring and consulting service providers should be trained in using the Telestroke system and understand their roles and

responsibilities for technical and clinical aspects of a Telestroke consultation (Evidence Level C).

(iii) Training should include physicians, nurses, therapists, and any support staff (such as members of technology department),

who may be involved in any Telestroke consultation or therapy appointment (Evidence Level C).

(iv) Ongoing Telestroke training and education with a regular update cycle is useful to ensure competency of providers

(Evidence Level C). Refer to Telestroke Resource Toolkit Technical section (online supplementary material) for additional

information and resources for staff training.

(v) Consulting physicians and other healthcare professionals involved in Telestroke consults should have expertise and experi-

ence in managing stroke patients (Evidence Level C).

(vi) Continuing education in online and face-to-face formats is useful to ensure remote-based practitioners have access to

ongoing education (Evidence Level C).

(vii) Mock patients simulations may be helpful, especially for hyperacute Telestroke care for new sites, and where the ongoing

number of cases is low (Evidence Level C).
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Clinical considerations

There were several issues raised by the writing group
that lacked evidence to be included in the recommen-
dations section. Some of these issues were deemed
important in the development and successful implemen-
tation of Telestroke systems, and were therefore
included in a new section for 2017 entitled Clinical
Considerations. Ensuring the equipment is accessible,
straightforward to use without extensive training, and
always in working order are drivers of successful
Telestroke encounters. In addition, protection of per-
sonal health information is paramount in any clinical
setting, and lack of secured systems for transmitting
patient information has been another barrier to adop-
tion and success of Telestroke services.

Summary

The 2017 update of the Canadian Telestroke Best
Practice Recommendations provide a common set of
guiding principles for establishing, implementing, and
monitoring Telestroke services. The recommendations
continue to be a work in progress and are regularly
updated every two to three years in order to integrate
newly released data to help maximize patient outcomes
from this disabling disease.

Telestroke enables improved communication and
better networking to increase access to stroke expertise,
regardless of the physical location of the treating hos-
pital (facility) and the patient’s location. In the hyper-
acute setting, the short therapeutic time window for
initiating thrombolytic therapy for acute ischemic
stroke patients does not allow them to be transported
long distances to regional stroke centers. Telestroke
brings an experienced stroke consultant into the local
emergency department ‘‘virtually.’’ Patients assessed by
a stroke expert through the Telestroke system who are
not deemed to be candidates for tPA or acute EVT may
still benefit from the stroke specialist’s assessment and

recommendations for optimal investigations and treat-
ment. This includes early triage and management of
transient ischemic attack and minor stroke patients.
With the emergence of acute EVT, a further important
role for Telestroke is the ability of the Telestroke phys-
ician to select appropriate patients that can be trans-
ferred for EVT. Barriers to Telestroke include
reimbursement agreements, infrastructure, staffing,
training, partnership development, fragmentation of
care and lack of coordination,30 and limited internet
access for some people living in rural areas (digital
divide). Whether the use of Telestroke for the purposes
of providing hyperacute care can reduce costs is an
ongoing debate. All stroke systems should consider
Telestroke services across the continuum of care when
planning and improving patient access and outcomes.
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Clinical considerations (New for 2017)

(i) Routine checks of Telestroke equipment (both video-conferencing and imaging systems such as PACS) ensure that in an

emergency situation, the equipment is functioning well. This may be done as part of routine checks on other emergency

equipment (such as crash carts). Some systems may have a back-up system or alarms for abnormal functioning equipment,

but this varies by sites.

(ii) Where electronic health records are available, health information sharing regulations should be developed to allow sharing

of an individual patient’s record at both sending and receiving facilities in ways that comply with provincial/federal privacy

legislation.

(iii) Efforts should be made to ensure that the telestroke technology is designed with ease of use and simplicity of operation in

mind to facilitate adoption of the technology and to decrease the time required to meet educational requirements.
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