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Background: The Buenos Aires Stroke School was established in 2019 to address the unmet need for structured,
high-quality stroke education in Latin America. Its goal is to provide intensive training in vascular neurology and
foster collaboration among early-career professionals across the region.

Approach: The program offers a five-day, 50-hour curriculum that includes lectures, clinical case discussions,
simulations, and hands-on workshops. Participants are selected based on academic background, motivation, and
potential to improve stroke care in their local settings. The course integrates social and cultural activities to
strengthen peer and faculty connections.

Outcomes: Over five editions, 69 professionals from 11 Latin American countries participated. A follow-up survey
was completed by 29 alumni (42% response rate). Among respondents, 62% reported increased use of intra-
venous thrombolysis, 28% implemented it for the first time, 45% improved existing stroke units, and 17%
established new ones. Mechanical thrombectomy was initiated or expanded in 10% of centers. Additionally, 21%
of institutions achieved World Stroke Organization (WSO)/Iberoamerican Stroke Organization (IASO) Stroke
Center Certification. Educational and outreach activities increased in 72% and 55% of institutions, respectively.
Conclusions: The Buenos Aires Stroke School offers an immersive, multidisciplinary, and regionally adapted
educational model. By connecting and training early-career professionals, it may help strengthen national and
regional stroke networks. While causality cannot be established, the reported outcomes suggest a possible as-
sociation between participation in the program and subsequent institutional improvements. Continued expansion

and structured follow-up efforts are planned to support long-term impact across Latin America.

Background

Training young professionals with an interest in stroke is essential,
and the need for neurology- and stroke-trained physicians is rising">.
The World Stroke Organization (WSO) indicates that the key needs in
this scenario are collaborative interdisciplinary training in stroke care,
educational materials provided in a variety of formats that can be
adapted to local circumstances and clinical practices, regionally orga-
nized educational activities (supported by WSO and local experts) and
varied and interactive online resources, which help develop knowledge
and skills in stroke care®,

However, time, opportunities, and resources are often limited. In
Latin America there are centers of excellence in stroke treatment,
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prevention and rehabilitation, with highly trained professionals. Many
of them are also experienced educators. For several years, members of
Fleni and Ramos Mejia Hospital, two institutions with extensive expe-
rience in cerebrovascular care, have recognized a growing demand for
intensive training in vascular neurology across the region. With the
initiative described here, young professionals had the opportunity to
receive a quality education in a short period of time. To address this
unmet need in our region, and inspired by the successful model of the
Stroke Schools organized by the European Stroke Organization®, we
launched the first edition of the Buenos Aires Stroke School in 2019.
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Institutional context and stroke infrastructure

Fleni Comprehensive Stroke Center is dedicated to the integral care
of stroke patients 24/7, 365 days a year. It operates in close collabora-
tion with multiple specialties, including Internal Medicine, Cardiology,
Diagnostic Imaging, Neurosurgery, and Rehabilitation. The center in-
cludes a dedicated stroke unit, with its own infrastructure and staff, with
specific areas for hospitalization and the capacity to administer both
intravenous and endovascular reperfusion treatment, as well as
advanced diagnostic imaging techniques. Fleni Rehabilitation Center in
Escobar includes 86 operational beds, 6 respiratory care beds, 9 gyms, a
hydrotherapy pool, a gait laboratory, 2 technology labs, an urban
adaptation center, a driving track for patients with motor impairments,
an assistive technology unit and a home adaptation unit’.

The Neurology Division of the Ramos Mejia Hospital and the Uni-
versity Neurology Center represents one of the main centers dedicated to
the study and treatment of neurological diseases in Argentina. Currently,
it devotes equal importance to the three main areas of work: patient
care, teaching and research. Hundreds of neurologists from Argentina
and other Latin American countries have been trained at this center and
its Neurology Residency was the first in the country. It also includes a
dedicated stroke unit and neurologists on call 24/7, with the possibility
of performing intravenous reperfusion treatment®,

Approach
Design and structure of the Buenos Aires Stroke School

The Buenos Aires Stroke School is a training course with a program of
practical and theoretical activities covering core topics and key clinical
scenarios in vascular neurology. Its dynamic and participatory format
emphasizes the latest advances in the field. The course is aimed at young
physicians including neurologists, neurosurgeons, emergency doctors,
intensivists, cardiologists, and general practitioners with a clear interest
in expanding their training in cerebrovascular diseases.

The course directors are Dr. SA and Dr. RR. Dr. SA is Head of the
Comprehensive Stroke Center and the Department of Neurology at Fleni.
He completed a cerebrovascular fellowship and served as Assistant
Professor of Neurology at the University of Southern California. He is a
Fellow of the American Heart Association and serves on the editorial
boards of several scientific journals. Dr. RR is Chief of the Neurology
Division at Hospital J. M. Ramos Mejia and Professor of Neurology at the
Faculty of Medicine, University of Buenos Aires. Both directors have led
pioneering clinical and epidemiological studies in the region, have
published original articles and book chapters, and have organized
numerous national and international conferences.

Candidates are recruited through an open call announced via mul-
tiple platforms, including social media, institutional mailing lists, and
conference presentations across the region. A dedicated website was
created for the application process, where interested professionals sub-
mitted their curriculum vitae, a letter of recommendation from a su-
pervisor, and a personal statement outlining their motivation and
interest in participating. The pre-selection period lasts one month. Ap-
plications are individually reviewed by the course directors, who assess
each candidate’s background and materials to ensure alignment with the
program’s goals—namely, a strong interest in vascular neurology and a
commitment to improving stroke care in the region. Special attention is
given to gender balance, country representation, and age distribution,
aiming to ensure diversity and equity among selected participants.

The first edition took place in 2019 with a Summer School, followed
by a second in 2020. The COVID-19 pandemic led to the postponement
of the third edition, which was finally held in March 2023. Due to a large
number of pending applications, a Winter School was organized in
September 2023 to accommodate a large number of applicants. The last
edition took place in March 2024, and a new one is currently being
planned at the time of this manuscript’s drafting.
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Each edition has received sponsorship from the WSO and the
Argentine Neurological Society (SNA). In the last editions, additional
support was provided by IASO.

Curriculum components and educational methods

The primary goal of the Buenos Aires Stroke School is to provide
intensive, multidisciplinary training in cerebrovascular disease. The
five-day program comprises 50 hours of academic activities, including
lectures, clinical case discussions, and hands-on workshops. These
workshops cover acute stroke management simulations, mechanical
thrombectomy and patent foramen ovale closure simulations, and
Doppler ultrasound training, among others. Participants also engage in
academic rounds in stroke units and visit the rehabilitation center. A
team of experienced stroke specialists supervises and mentors attendees
throughout the course. The academic program is further enriched by
social and cultural activities designed to foster participant integration
and strengthen connections with faculty.

The program content is developed and updated annually by the
course directors. Content selection is informed by regional training
needs, international recommendations, prior participant feedback, and
advances in stroke science and systems of care. The teaching faculty is
composed of volunteer stroke neurologists, neurointerventionists,
intensivists, rehabilitation professionals, cardiologists, and diagnostic
imaging specialists, all with extensive expertise in their respective fields.
A detailed schedule of the curriculum is provided in Fig. 1.

Over time, the program has evolved significantly based on partici-
pant feedback, which is collected both through in-person group dis-
cussions during the closing session and via anonymous post-course
satisfaction surveys. While the early editions were more lecture-based,
subsequent versions introduced a greater emphasis on interactive
learning, including a broader range of workshops, extended time for
discussion, and the addition of participant-led activities such as regional
action planning and clinical case presentations. These adjustments were
made in response to learner needs and helped transform the course into
a more dynamic and hands-on training experience.

Learning objectives and competencies

Participants are expected to achieve the following learning
objectives:

Develop diagnostic and treatment strategies based on clinical
reasoning and current literature.

Participate in neurological case discussions.

Apply methodologies for assessment and management of patients
with cerebrovascular diseases, including neurological examination,
laboratory studies, neurophysiological tests, and imaging studies.

e Manage stroke patients in both emergency and outpatient settings,
with clear understanding of indications for intravenous thrombolysis
and mechanical thrombectomy.

Understand the organization and layout of a stroke unit.

Learn the basic principles of stroke rehabilitation.

Acquire knowledge through critical reading of relevant literature.
Exchange knowledge and experiences with peers.

Contribute to the design and implementation of national and
regional public health policies related to stroke.

Program costs and funding

The Buenos Aires Stroke School is a non-profit educational initiative.
While participation fees are required to help cover organizational ex-
penses, the program’s cost structure aims to ensure accessibility and
financial sustainability. Fees evolved over time due to economic fluc-
tuations in Argentina. For instance, in 2019, the registration fee was ARS
15,000 (approximately USD 250 at the time), while the most recent
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Schedule

REFERENCES
Lectures Tours and Clinical Rounds 10:30
workshops  [ll Plenary Sessions

Tuesday Flenl Belgrano
9:00 Workshop - Clinical Case Resolution with
Literature Update (Part 1)

10:45 Workshop - Clinical Case Resolution with

Literature Update (Part 2)
Monday  rospita J. M. Ramos mejia B (

12:00  Stroke Grand Rounds
13:00  Lunc
9:10 Organizational Structure and Logistics 14:00 Cerebral Perfusion Imaging and Artificial
of the School Intelligence Applications
9:20  Epidemiology and Stroke Research in
Latin America
10:00 Pre-Hospital Management of Ischemic
Stroke 16:00

9:00  Introduction and Welcome

14:30 Workshop - Neuro-ICU Applied to Vascular
Neurology

10:20 3
16:15  The Future of Intravenous Thrombolysis

10:40 Etiological Classification of Stroke

17:00  Workshop - Paper Review

1:00  Stroke Unit with experts

1:20  Tour - Stroke Unit

12:20 Workshop - Use of Stroke Scales with

Wednesday  reni seigrano
Clinical Cases

13:00 c 8:00  Group A - Tour: Stroke Unit
14:00 Workshop - Intravenous Thrombolysis and Group B - Workshop: Outpatient

Mechanical Thrombectomy (Student Cases) Clinic
9:30 Group B - Tour: Stroke Unit

16:45 re
17:00 Heart and Stroke Group A - Workshop: Outpatient
Clinic
17:40 Workshop - Secondary Prevention of 11:00 ak
Ischemic Stroke in the Outpatient Setting 1:15 10 Things Every Stroke Neurologist

Should Know (Part 1)
12:00 Group A - Workshop: Doppler Ultrasound

Group B - Workshop: Neuroimaging

Fig. 1. Curriculum of the Buenos Aires Stroke School (March 2024 edition).
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Wednesday, Continued Thursday, Continued

13:30
14:30 Overcoming Barriers in Stroke Unit
14:30  Group B - Workshop: Doppler Ultrasound

Group A - Workshop: Neuroimaging 15:30 Thrombolysis “Off-label”

Interventional Module for Stroke Prevention -
Mechanical Thrombectomy in Endovascular Abbott Mentice Simulator
Flow Simulator 17:00  Principles of Patent Foramen Ovale
Closure in Stroke
17:30  Simulation Workshop - Patent Foramen
Ovale Closure

16:00 Principles of Mechanical Thrombectomy

16:30 Group A - Simulation Workshop -
Angiography Suite
Friday rien escobar/ Belgrano

7:30  Meeting Point at Fleni Belgrano for
Transfer to Fleni Escobar

Group B - Evolution of Cerebral
Reperfusion Techniques
150 Break 9:00  Neurorehabilitation
17:30 Group B - Simulation Workshop -
9:40  Rehabilitation in Stroke Patients
Angiography Suite
Group A - Evolution of Cerebral Reperfusion 10:20
Techniques
Technology Applied to Rehabilitation

Thursday Hospital J. M. Ramos MeJfa L2 & Tour of the Rehabilitation Center
8:00 WSO Roadmap for Organizing Stroke 11:40  Cognitive Rehabilitation in Patients with
Centers Acquired Brain Injury
8:30  Stroke Center Certification in Latin 1230
America . . .
Acute Ischemic Stroke Management Simulation
9:00  Stroke Grand Rounds
10:00 Swallowing Assessment 13:30 Angels Simulation with Body Interact
(Part 1)
1:00 al
. . P 15:00
1:15 Extended Time Window for Thrombolysis
and Thrombectomy 15:15  Angels 360° Simulation (Part 2)
11:45 10 Things Every Stroke Neurologist
Should Know (Part 2) 16:30 Return to Fleni Belgrano
12:45  Regional Action Plan (Group 1) 17:30  Feedback Session
13:15 c

17:45 Conclusit d Closing R: k
14:00 Regional Action Plan (Group 2) oniclisions.a osngiRemarks

The program consists of 50 hours of academic activities delivered over five days, including lectures, clinical case discussions, simulation-based workshops, and
hospital tours. Topics cover acute stroke management, imaging, stroke unit organization, neurocritical care, rehabilitation, and public health strategies. Educational
formats include plenary sessions, parallel workshops, and interprofessional simulations. The curriculum is delivered by a multidisciplinary faculty from across

Latin America.

edition in 2024 had a fee of USD 500. These fees covered on-site costs
such as venue services, daily meals (breakfast, lunch, and snacks), social
and cultural activities, and participant transportation between sites.

Several participants received financial support from their home in-
stitutions, local health ministries, or national stroke programs. In recent
editions, a number of attendees from Latin America also benefited from
travel grants and sponsorships provided by the Angels Initiative. No
faculty member received compensation, and all funds collected were
exclusively allocated to delivering the program.

Follow-up survey design and implementation

To evaluate the medium-term institutional impact of the Buenos
Aires Stroke School, a structured follow-up survey was sent electroni-
cally to all 69 participants from the five editions. The survey, developed
using Google Forms, included closed-ended and multiple-response items
addressing stroke care implementation at participants’ institutions.
Domains included the initiation or expansion of intravenous thrombol-
ysis and mechanical thrombectomy, establishment or improvement of
stroke units, pursuit of stroke center certification, and subsequent
engagement in stroke-related educational and community initiatives,
following course participation.

The instrument was initially drafted by the program team and
reviewed by the course directors. Its structure followed internal rec-
ommendations from the institutional Department of Medical Education
for post-training assessments. The survey was first distributed in
January 2025, and two reminder emails were sent 15 and 30 days later.
Participation was voluntary, anonymous, and non-incentivized. The
complete survey instrument is available as Supplementary Material.

Outcomes
Participant characteristics and institutional background

Across the five editions, a total of 69 participants from 11 Latin
American countries attended the program. Of these, 30 were from

Argentina, representing 13 provinces including Cérdoba (8), Buenos
Aires Province (5), Mendoza (3), Santa Fe (3), Neuquén (3), and others
with individual representation. The remaining 39 participants came
from Peru (14), Uruguay (8), Chile (5), Ecuador (2), Colombia (2),
Mexico (3), Costa Rica (2), Panama (1), Honduras (1), and the Domin-
ican Republic (1) (Fig. 2).

Diversity was a key consideration during the selection process, with
equal opportunity promoted across gender (56% women, 44% men).
The average age was 34 years. Of the 69 participants across all editions,
59 (85.5%) were neurologists, most of them in the final stage of resi-
dency or early subspecialty training. The remaining 10 participants
represented other disciplines involved in stroke care, including inten-
sivists (4.3%), internists (2.9%), neurointerventionists (2.9%), and
emergency physicians (1.4%).

Participants were affiliated with a wide range of institutions across
Latin America. A total of 63.8% were based in public hospitals, 30.4% in
private institutions, and 5.8% in mixed or university-affiliated centers.
Approximately one-third-of the cohort worked in tertiary care hospitals
with academic affiliations, including teaching hospitals and nonprofit
training centers. The remaining participants were based in general
hospitals or regional referral centers, some of which serve rural or un-
derserved populations with limited access to specialized stroke care.
This diversity in institutional background was deliberate: the program
aimed to train future stroke leaders from both well-resourced academic
centers and underserved areas, increasing the potential for system-level
improvements across different health care settings.

Follow-up survey results

A total of 29 responses were collected (42% of the 69 participants
across all five editions). The majority of respondents were neurologists
(90%). Among the most commonly reported improvements were an
increase in the use of intravenous thrombolysis (62%) and updates to
existing stroke units (45%). A total of 28% reported initiation of IV
thrombolysis at their institution, and 17% reported the creation of a new
stroke unit. While mechanical thrombectomy had a lower frequency of
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Fig. 2. Geographic distribution of participants in the Buenos Aires Stroke School (2019-2024).

Map showing the cities and countries of origin of the 69 participants across the first five editions of the program. Argentina had the highest representation, with
participants from 13 different provinces. Other countries represented include Peru, Uruguay, Chile, Ecuador, Colombia, Mexico, Costa Rica, Panama, Honduras, and
the Dominican Republic. The numbers indicate the total participants from each location.

change (reported by 10% for both initiation and increase), these cases training activities at their institution after participating in the course,
remain relevant given the infrastructure requirements and complexity of and 55% launched or expanded community education initiatives
implementation. focused on stroke. Additionally, six centers (21%) completed the WSO/
Importantly, 72% of respondents reported conducting educational or SIECV Stroke Center Certification process, demonstrating sustained
Completed WSO/SIECV Stroke Center Certification 21%
Conducted or expanded community educational activitie 55%
Conducted educational or training activities at their institution 72%

Increased mechanical thrombectomy rate I 10%
Initiated mechanical thrombectomy treatment NN 10%
Created a stroke unit I 17%
Initiated IV thrombolysis treatment I 2%
Improved or updated stroke unit NG 4 5%
Increased IV thrombolysis rate  IEEEEEEEEEEEEGEG_—_———E G2%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Fig. 3. Self-reported improvements and activities implemented after participation in the Buenos Aires Stroke School.

Results from the follow-up survey completed by 29 participants across the first five editions of the program. Respondents reported a variety of institutional im-
provements in stroke care, including increased use of intravenous thrombolysis (62%), updated stroke units (45%), and new educational or community outreach
initiatives. WSO: World Stroke Organization; SIECV: Ibero-American Stroke Organization; IV: Intravenous.
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institutional progress. These outcomes are summarized in Fig. 3.

To further explore the geographic variability of impact, we reviewed
the data by country, which is presented in Fig. 4. Countries with the
highest number of responses included Argentina, Peru, Chile and
Mexico. Improvements such as the implementation of thrombolysis and
the creation or upgrading of stroke units were reported across multiple
countries, though more frequently in Argentina and Peru.

While the survey did not include a dedicated section on challenges,
several participants described ongoing difficulties in the open-ended
responses. Some respondents indicated that although they were moti-
vated to implement changes, they had not yet initiated educational ac-
tivities or institutional improvements due to limited support or
competing responsibilities. Others mentioned delays in achieving stroke
center certification, often related to institutional bureaucracy or lack of
resources. During post-course discussions and alumni events, additional
challenges were frequently raised. These included the limited avail-
ability of high-quality stroke training opportunities in some countries,
difficulties in accessing international mentorship, and structural barriers
to conducting stroke-related research in Latin America. These insights
reflect broader systemic limitations and underscore the need for sus-
tained support and regional collaboration to ensure long-term impact.

Limitations

As with any educational initiative, the Buenos Aires Stroke School
faced several challenges during its development, implementation, and
evaluation. In the initial design phase, aligning resources, values, and
operational workflows between a public and a private institution
required sustained coordination and mutual adaptation. During imple-
mentation, logistical complexity was significant. Organizing re-
quirements for participants from multiple Latin American countries
demanded careful planning. Scheduling a full week in which a large
number of faculty could devote exclusive time to teaching activities also
represented a considerable institutional commitment.

Although the follow-up survey was sent to all 69 participants, the
response rate was low, despite multiple reminders. This limited our
ability to capture a fully representative picture of program impact.
Additionally, as participation in the survey was voluntary, it is possible
that those who responded were more engaged or motivated than others,
introducing a potential response bias. Most importantly, the observa-
tional and retrospective design of this evaluation does not allow for
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causal inference. While many participants reported institutional im-
provements following their participation in the program, we cannot
determine whether these changes were a direct result of the Stroke
School. It is possible that some of the reported improvements were
already planned or underway prior to course attendance. Furthermore,
individuals already motivated to lead institutional change may have
been more likely to apply and be selected, introducing a selection bias.
These limitations should be considered when interpreting the results.

As with many short-format training programs, long-term knowledge
retention and practice change were not formally assessed, and future
meetings may benefit from longitudinal tracking of participant
outcomes.

Broader impact and future directions

Educational and exchange activities are essential to foster the
development of vascular neurology specialists in Latin America. The
Buenos Aires Stroke School reflects the value of structured, multimodal
stroke education. Initiatives combining lectures, simulation-based
training, and interdisciplinary collaboration have shown measurable
benefits in improving acute stroke management and clinical decision-
making skills”. Programs that incorporate simulation and active
learning have also proven effective in promoting long-term retention
and application of knowledge®°.

Beyond technical content, the development of teaching and leader-
ship competencies among medical trainees is increasingly recognized as
a critical component of clinician training'®!!. Resident-to-resident
teaching and interdisciplinary educational strategies have demon-
strated strong outcomes in terms of engagement and knowledge
acquisitionlz.

Globally, academic organizations have highlighted the importance of
virtual and flexible learning models in stroke education. The World
Stroke Academy has promoted the dissemination of evidence-based
content in low- and middle-income countries, adapting formats to
meet local needs and constraints'>'*. Similarly, new curriculum de-
signs, such as the STaR program (Stroke, Thrombectomy, and Revas-
cularization), have successfully increased exposure to vascular
neurology during residency, even in settings with limited access to
stroke specialists'®.

Efforts to enhance stroke education must also address structural
challenges. Reports from neurology residency programs in high-income

Stroke Care and Educational Improvements by Country

ARGENTINA PERU

Number of Participants Reporting Change

Stroke unit (new)
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Comm. education
IV thrombolysis (1)
Thrombectomy (1)
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Fig. 4. Self-reported stroke care improvements and educational activities by country among participants of the Buenos Aires Stroke School.

This figure summarizes the number of participants who reported implementing specific stroke care improvements or educational initiatives following their
participation, grouped by country. Only countries with at least two survey responses were included: Argentina (n=11), Peru (n=10), Chile (n=3), and Mexico (n=2).
Bars represent the number of participants from each country who reported achieving each item.

Abreviations: IV thrombolysis (init) = initiation of intravenous thrombolysis; Thrombectomy (init) = initiation of mechanical thrombectomy; IV thrombolysis (1) =
increased rate of intravenous thrombolysis; Thrombectomy (1) = increased rate of mechanical thrombectomy; Stroke unit (new) = creation of a new stroke unit;
Stroke unit (imp) = improvement of an existing stroke unit; Certification = WSO/SIECV stroke center certification; Inst. education = institutional stroke training

activities; Comm. education = community-focused stroke education or outreach.
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countries reveal variability in clinician-educator tracks and limited
formal preparation for teaching roles'®. In Latin America, these chal-
lenges are compounded by disparities in access to training, especially in
underserved areas. The Buenos Aires Stroke School responds to this
regional gap by offering an immersive, multidisciplinary, and regionally
adapted training model.

Many alumni have gone on to lead institutional change: imple-
menting or expanding stroke units, obtaining international certifica-
tions, launching telestroke networks, and organizing local training
programs. At the 2023 Global Stroke Alliance Meeting, a dedicated
session brought together alumni from multiple cohorts, illustrating the
program’s impact on peer collaboration, and regional leadership. The
success of this initiative has also inspired similar programs, including
the Autumn Stroke School held in Mexico'”*'%,

Inspired by international models such as the European Stroke Or-
ganization Summer and Winter Schools or the World Stroke Organiza-
tion Future Stroke Leaders Program'’, our initiative builds a platform
that connects early-career professionals with mentors, training, and
regional integration opportunities. Future editions aim to deepen these
connections through long-term follow-up, virtual alumni forums, and
partnerships with national and regional stroke programs.
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