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Simulation has shown good results in medical scenarios in which the patient’s problem can be solved by following protocols previously
established in clinical practice guidelines. Therefore, the implementation of simulation programs in neurocritical care improves the
outcomes of patients at clinical centers because a properly trained professional will be able to provide the most effective care in the
shortest time possible, safeguarding the patient's life. Some learning and simulation models that can be included in medical education
to improve neurocritical vascular care include task trainers, full-body mannequins, standardized patients, and computer-based simula-
tion. Specifically, medical simulation in academic training programs in health sciences has a great impact on the development of spe-
cific skills, which could potentially reduce medical-legal and economic issues, improve care, and result in the management of clinical
events. Simulation is established as an essential educational tool, allowing the instruction of knowledge from an interactive perspec-
tive and offering a broader vision when it comes to medical practice. The objective of this article is to present evidence related to the

usefulness and impact of medical simulation in neurovascular critical care education.

Keywords: Simulation training; Computer simulation; Medical education; Cerebrovascular disorders; Central nervous system diseases;
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INTRODUCTION

dexterity when performing a physical examination and medical

history, and technical capacity when performing a diagnostic or

In the process of medical education, there are three essential prin-
ciples of knowledge that trainees must learn: know, know how,
and know to be [1]. These pillars allow the development of com-
munication skills, professional attitude, medical judgment, clinical

therapeutic procedure, orientating them towards the resolution of
the patient's condition [1,2]. The acquisition and refinement of
these skills comprise the core of what medical education should

represent [3]. The integration, specifically of knowing how medi-
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cal training allows the learner to acquire both rational and practi-
cal abilities, including the development of clinical reasoning and
the capacity to formulate an integrated action plan for the man-
agement of the patient, an archetype to clinical practice. This is
essential to promote the quality of healthcare professionals and
the improvement of their techniques [2].

Currently, many trainees point to learning gaps in their educa-
tional processes, particularly in the practical component [1]. In
neurology, this problem is more common, translating into the fear
of facing cases involving neurocritical medicine. This is attribut-
able to both the diagnostic and therapeutic challenges that they
imply and the level of knowledge that one must possess to treat
them [4]. Similarly, fewer and fewer people have been interested
in neurosurgical and neurointensive specialties. This is a growing
concern and a problem for the health system since many patients
attend to the emergency room with acute neurological patholo-
gies but the supply of medically trained personnel is limited [4].
Therefore, education models that consolidate the necessary
knowledge for both students and medical professionals should be
implemented to increase their confidence, security, and compe-
tence when managing cases in neurocritical care.

A solution to this issue is the incorporation of simulation-based
education, which has been very well received in the educational
field since its inclusion in aviation for pilot training and in medi-
cine in 1960 through the introduction of the Rescue Annie dum-
my to train people in cardiopulmonary resuscitation [4]. Simula-
tion provides an ideal, effective, and safe learning environment for
medical learners when acquiring clinical knowledge and skills [5].
Hence, the objective of this review is to provide evidence related
to the utility of medical simulation in neurocritical care, especially

in neurovascular care.

MEDICAL SIMULATION

Simulation is a method used to recreate a situation without having
to participate in a real event, and its main objective is to optimize
the learning process and develop skills to improve professional
performance [6-9]. This model is called experience-based learn-
ing because it offers a common practice scenario, followed by
feedback and analysis of what has been learned and what could
improve the results [10,11]. Although encounters with patients
are an important component for learning in medicine, simulation
grants previous exposure in different complex circumstances that
may pose a risk to the patient, providing the trainee with a safe en-
vironment to develop their capability, acquire skills, and reflect on
mistakes without putting their professional reliability at risk
[6,12,13]. Furthermore, it can be used as a complement to experi-
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ences seen in patient care, providing educational opportunities
that are not available in real events [6,14].

Learners are partially responsible for their education. To be able
to access simulation-based learning, the apprentice must first ac-
quire prior theoretical notions about basic sciences to confront
clinical scenarios [ 15]. In addition, the habit obtained when treat-
ing the patient will accredit the trainee to act efficiently, profes-
sionally, and empathically, that is, to treat the patient satisfactorily
[16,17]. The integration of the three aforementioned principles
allows educating individuals who are capable of dealing with clini-
cal problems with cleverness. When learners are competent, they
are more confident with their abilities and proficient in correctly
executing procedures because their knowledge has solid founda-
tions [3,18].

Moreover, a responsible and well-trained instructor is in charge
of participating in the improvement of the students’ capacities by
evaluating their performance in an impartial manner, providing
information, pointing out errors, and offering support and guid-
ance during the debriefing. All of which focus on the abilities of
the evaluated person. The instructor also leads the discussion
where it is necessary to fulfill the learning objectives [19,20].
Ahmed et al. [21] conducted a cross-sectional observational study
to evaluate the point of view of medical professors on the integra-
tion of simulation-based medical education and found that the
majority of respondents recognized that simulation is an effective
tool that can benefit teaching outcomes. Furthermore, its inclu-
sion in the curriculum is indispensable and should not be con-
ceived as an isolated activity. Roze et al. [22] proposed a simula-
tion exercise in which trainees represented a patient suffering a
neurological syndrome, and the attending physician supervised
by a tutor. Student motivation, learning, topic understanding,
communication skills, and learner confidence were found to be
considerably improved [22,23].

As mentioned earlier, one of the main features of simulation is
feedback. In fact, it is one of the most studied and has the most
evidence related to effective learning based on this method of ed-
ucation [14,24,25]. van de ridder et al. [26] described feedback in
clinical education as a "specific information about the comparison
between the performance of an apprentice and a standard, given
with the intention of refining the management of the apprentice.”
Feedback ensures that the teaching objectives are met and pro-
vides a post-event reflection process [ 14]. In addition, debriefing
is proposed as an exchange or discussion following the medical
simulation, allowing learners to receive feedback, understand their
actions, and better the results of their intervention. This helps in-
corporate new information into previous knowledge [19,27].
This method also enhances technical and behavioral skills [19].
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Other characteristics of simulators that lead to proficient educa-
tion include repetitive practice, range of levels of difficulty, diverse
learning strategies, controlled environments, and individualized
learning [25].

Over time, various types of simulations have been created and
implemented to satisfy certain purposes, each having its own
characteristics and level of complexity (Table 1) [28]. (1) Part
task trainers: these consist of three-dimensional (3D) anatomical
models whose objective is to represent a specific part of the hu-
man body and to educate as similar to reality as possible. With
these structures, deliberate practice of regularly used procedures
in the clinical setting for the acquisition of skills can be achieved
[24,29]. (2) Full-body mannequins: 3D anatomical models with
sizes and physiognomies very similar to a real human body. The
complexity of these structures can vary depending on the age of
the patient represented, ability to offer physiological responses,
systemic reactions, and even present neurological signs, which can
be controlled by electronic devices managed by an operator in real
time or through responses programmed directly into the manne-
quin [29]. This type of simulator allows the development of
teamwork skills, handling critical events, and offers a method for
evaluation. Studies have shown that this type of simulation is
helpful for learning in critical care [24]. (3) Standardized patients:
this group consists of actors with previous training in the simula-
tion of specific clinical situations. Their participation allows the
trainee to obtain a real experience in their practical exercise. They
are important in the training of medical learners for the acquisi-
tion of competencies, such as empathy and communication
[24,29]. Professionals, amateurs, and sometimes "real" patients,
called expert patients, perform this role [30]. (4) Comput-
er-based simulation: it consists of virtual representations of specif-
ic medical situations whose objective is to develop skills in the
trainee. Their level of complexity ranges from a basic computer
program to virtual reality programs that permit interaction with

patients [29]. This option offers the opportunity to recreate sce-
narios that cannot be carried out with other types of simulation,
such as disaster scenarios or terrorist attacks [24]. (5) Hybrid
simulators: the types of simulation previously mentioned can be
combined and carried out simultaneously in a practical exercise,
with the goal of enhancing the academic value of the activity and
increasing the learning process for the apprentice [24,29].

SIMULATION IN NEUROCRITICAL CARE

Neurological diseases account for a large percentage of admis-
sions to the emergency department. Consequently, the clinician
who is going to perform the evaluation and management of the
patient must do so optimally and quickly [31,32]. The care of
patients with acute neurological disorders requires a set of tech-
niques, skills, and aptitudes on the part of healthcare personnel
because the severity of these disorders are at risk for high rates of
mortality and morbidity, such as compromised motor function
and disability [33].

Many physicians, residents, and students feel anxious when
dealing with neurological patients, which may be related to the
lack of knowledge and little contact with these specific groups of
patients during their training [34]. These fears and insecurities
can be observed when health personnel are unsure how to act
when facing these types of situations, which has a negative im-
pact on the health of the patient, given that the first hours in the
management of neurocritical events are crucial. For this reason,
proper neuroscience education is essential to avoid fatal out-
comes [33-36].

Traditionally, teaching neurologic emergencies is often trans-
mitted through lectures, assigned readings, self-study modules, or
demonstration of important findings in patients with neurological
diseases [ 10]. For instance, during their clinical practice rotations,
medical learners know the basic principles of the neurological ex-

Table 1. Summary of the simulation modalities currently implemented in the learning process in healthcare education

Simulation modality Characteristics

Example

Part task trainers

tasks and development of skills
Full-body mannequins

Three-dimensional anatomical structures of specific
parts of the human body that allow the practice of

Synthetic leather pads to practice sutures; structures
for practicing airway management/intubation

Three-dimensional anatomical model of the human body The SimMan 3G, HAL S3201, the Human Patient Simu-

with the ability to respond to specific situations lator

Standardized patients

Computer-based simulation
knowledge and the practice of skills.

Hybrid simulators

Actors with training in specific clinical situations
Computer programs allow the acquisition of medical

Trained actors, volunteers

The Neurological Exam Rehearsal Virtual Environment,
NewroSim

Practice various types of simulation in the same scenario Standardized patient wound simulator which can

project emotions such as fear, anger, anxiety, this will
reinforce practical wound management skills, com-
munication skills, and learning to work under pres-
sure.
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amination and its possible variations in patients with an acute
event. However, this knowledge is acquired by consulting the
books provided by the teacher, practicing with colleagues, and
checking on patients with sequels of a previous episode. As such,
they rarely confront the real situation, which can generate gaps
and impede proper professional performance. In the same way,
many learners report feeling incapable and uncomfortable in per-
forming neurological examinations as a consequence of the lack
of understanding of basic sciences, which decreases their efficien-
cy and motivation. This also subsequently limits their clinical ex-
pertise in an environment where they might be in charge of pro-
viding the initial management in the future [35,37,38].

Several studies [2,3,5,6,9,13,39] have shown that "people give
more significance to the knowledge they obtain from experience
than to those they acquire passively.” Therefore, it is necessary to
implement tools that mediate the acquisition of knowledge in an
active manner; in this case, instructing the trainee in a pragmatic
way during their learning process [39]. However, there are situa-
tions where there is little or no opportunity to practice, such as in
neurocritical events, which are characterized by the rapid deterio-
ration of patients and the need for rapid and effective intervention
by a specialized team [39]. Evidence supporting this includes the
Neurocritical Care Education During Residency: Opinions (NEU-
RON) study, which concluded that a significant number of neurol-
ogy residents were concerned about training in neurocritical care,
expressing that education within the neurocritical care unit is very
restricted and should change to benefit the student’s experience
[40]. For this reason, simulation is an essential tool to recreate
these types of scenarios as similar to reality as possible.

Before being exposed to real situations, the inclusion of these
simulated spaces in neurocritical care offers the opportunity to
learn how to communicate effectively with a team during an
emergency, make quick decisions, correctly identify patients with
critical neurological conditions, and implement appropriate treat-
ment algorithms that help develop the reliability of the staff and
their expertise in patient management [8,10,41]. Similarly, by in-
corporating simulations, the learner can experience failure and

recognize the limits of their capacities, which results in the reduc-

tion of errors and better care to the patient and their loved ones

[6,42].

SIMULATION IN NEUROVASCULAR
CRITICAL CARE

The most frequently reported cause of neurological emergencies,
and consequently, the main reason for consultation faced by neu-
rologists on call is acute cerebrovascular disease [32,43]. Accord-
ing to the World Health Organization, stroke is the second leading
cause of death worldwide, accounting for approximately 11% of
deaths in 2019 [44,45]. Additionally, it is the leading cause of ac-
quired physical disability in adults, the leading cause of epilepsy in
older people, and the second most common cause of late-onset
dementia. Likewise, cerebrovascular accidents have been ranked
as the first or second most common cause of death in South
American countries, which was aggravated by the poor system of
care in neuroemergencies [46].

Based on the previous information, the implementation of sim-
ulation programs in neurovascular critical care can increase the
life expectancy of patients who arrive at hospital centers due to
stroke and other neurological conditions as it will provide them
with the opportunity of better care in the hands of trained per-
sonnel, who are not necessarily specialists, for these situations. In
addition, it also promotes the process of learning and education
(Table 2) [46-49].

In London, simulated education has been practiced for several
years and has been useful in professional stroke training and in es-
tablishing the acute stroke unit model. It has also been utilized to
train first response personnel to perform thrombolysis [8]. In
stroke, there is an important correlation between the time of onset
of symptoms to the time of recanalization of the affected blood
vessel. Simulation is used in this case as an educational technique
to ensure prompt attention and assessment. Tahtali et al. [S0] pro-
posed to train the subjects based on the data collected regarding
the care provided to the patient, over conferences given to the
health workers and suggested that a well-structured team general-

ly consists of a neurologist, radiologist, resident, and nurse, who

Table 2. Advantages of implementing medical simulation in neurovascular care education [46-49]

Advantage of simulation in neurovascular care

The "know-how" of the three essential principles of knowledge in medical education is put into practice.
Provides an effective and safe learning environment in the acquisition of knowledge in neurovascular critical care

Allows the acquisition of clinical reasoning skills

Improves trainees' confidence, security, and skill in the neurocritical care approach

Reduces trainees' insecurity when facing neurocritical situations
Allows the development of teamwork skills during critical events

https://doi.org/10.18700/jnc.210010
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coordinate strategies to reduce the patient waiting time for treat-
ment.

In addition, Ospel et al. [51] conducted an international mul-
tidisciplinary survey, with the intention of determining the point
of view of neurointerventionalists about the errors regularly
committed in the endovascular treatment of unruptured intra-
cranial aneurysms. They found that the faults that most regular-
ly caused complications were related to technical execution and
suggested that these faults can be prevented by strengthening
the abilities of medical personnel through training in simulation
settings. As a result, it would be ideal for simulation to be widely
available to physicians and to become a part of the equipment in
intervention centers, similar to surgical specialties that use this
learning modality permanently in their academic training pro-
gram [51-53].

To meet the requirements for appropriate therapy in cases of
neurovascular events, educational programs and hospital centers
resort to strategies that guarantee a better level of qualification,
surgical success, and efficient ways to pass on knowledge to their
staff. In an attempt to promote education and training in neuro-
critical care, the Neurocritical Care Society developed an emer-
gency neurological life support course, which teaches health pro-
fessionals the correct management of patients during the first
hours of a neurological urgency [ 54]. The course provides a series
of guidelines and protocols for the care of patients with acute neu-
rological conditions, including acute ischemic stroke and intrace-
rebral and subarachnoid hemorrhage, which are some of the main

cerebrovascular pathologies [54].

NEUROVASCULAR SIMULATION
MODALITIES

Other learning and simulation modalities that can be included in
different medical schools as a strengthening method in the area of

vascular neurocritical care are as follows.

Task trainers
Physical simulators are necessary for the apprentice to acquire
practical experience and be able to face the critical situations of
patients with neurovascular conditions. An example of this is the
creation of simulated models of cerebral aneurysms that can help
neurology residents and neurosurgeons gain a solid foundation of
knowledge and well-developed surgical skills for the treatment of
this condition [55].

Waurm et al. [56] used stereolithography and 3D printing to de-
sign aneurysms with surrounding blood vessels and the neurocra-
nium to perform clipping surgeries. They concluded that 3D
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printing is the most promising technique for creating neurovascu-
lar structures [56]. Benet et al. [57] reported the fabrication of a
customized aneurysm using a 3D printer for use in a human ca-
daver to facilitate training in the approach of complex surgical cas-
es and interventions. Torres and De Luccia [58] developed a sim-
ulation system for endovascular aneurysm repair using a 3D print-
er, which improved the performance of vascular surgery residents
by reducing fluoroscopy and procedure time.

Recently, in order to help train neurosurgeons in the manage-
ment of aneurysms and complications during surgery, Chen et
al. [59] created a physical simulator that realistically imitated the
brain stem, brain lobes, cerebral arteries, and the circle of Willis,
with aneurysms designed to occur in places where they are most
likely to appear. This has been evaluated and supported by sev-
eral studies [60-62].

Furthermore, Joseph et al. [63] designed a physical simulator
based on a 3D printed model of the patient's skull, brain, and
specific arteries that is capable of imitating the experience of in-
tracranial aneurysm microsurgery. Based on the participants’
evaluations, the vast majority (84%) indicated that the use of
the simulator was a better alternative than conventional neuro-
surgical training methods, considering that this type of surgery
was very limited at the time of neurosurgical residency. There-
fore, simulation allows the acquisition of experience and en-
counter with this type of situation where practice is very scarce
due to its critical component.

Other goals obtained from neurovascular simulation include
improving the understanding of cerebral vascular anatomy in
three dimensions, developing a detailed understanding of the
neurosurgeon’s view of aneurysm position and accessibility, and
familiarizing the neurosurgeon with the methods and instruments
used during surgery [64]. Additionally, the neurosurgeon benefits
from simulation in aneurysm repair for training in both open vas-
cular surgery (surgical clipping) and endovascular treatment [64].

Cranioencephalic trauma simulators have also been designed to
teach skills necessary for the management of traumatic brain inju-
ries, where specific pathologies, such as subdural and epidural he-
matomas, can be programmed [65]. Lobel et al. [65] developed a
neurosurgical simulation curriculum that was presented at the
2012 Congress of Neurological Surgeons. Within this curriculum,
a trauma model was designed to teach traumatic brain injury man-
agement skills and, subsequently, the residents’ participation in
this module. Improvements in practical knowledge were observed

after the training and coaching [65,66].

Full-body mannequins
Musacchio et al. [67] incorporated a human patient simulator by
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Medical Education Technology, Inc. (MET]I, Sarasota, FL,
USA), a multifunctional simulator that displays parameters such
as blood pressure, oxygenation, cerebral perfusion, pulse, and
intracranial pressure. This can also be used to perform proce-
dures such as drug administration, intubation, mechanical venti-
lation, or cardiopulmonary resuscitation. In addition, it reacts to
reflexes, maneuvers, and interventions performed by the exam-
inee. The authors intended to construct scenarios capable of
evaluating the response of residents and learners to the manage-
ment of neurocritical pathologies, such as spinal shock, cranio-
encephalic trauma, cerebral vasospasm, hemorrhage, and cere-
bral herniation. The mannequin communicated with the trainee
through a speaker that was controlled by the supervisor. More-
over, the learners underwent pre-exercise and post-exercise
evaluations and a satisfaction survey. Afterward, the obtained
knowledge was measured, and a substantial improvement was

evidenced in most of the participants.

Standardized patients

In a study in 2011, Mehta et al. [68] added a practical component
based on acute stroke simulation to the academic program for
first-year neurology studentsn. Standardized patients were used
for this exercise, where the actress was a nurse trained by a vascu-
lar neurology specialist, who instructed her what signs she should
manifest in order to simulate stroke and make the simulation exer-
cise as close as possible to a real case.

During the exercise, the residents were supervised by a special-
ist, and a report of their performance was given to them at the end
of the procedure. Many residents agreed that one of the benefits
of the simulation was that they were able to recognize their faults
and thus correct them, allowing them to have more confidence in
themselves when interacting with a real patient [68]. The results
of this study allowed a notable improvement in the performance
of the residents, which reduced the time of administration of
treatment in stroke patients by approximately 9 minutes [68]. In
stroke, every second that passes is vital for the maintenance of
neuronal integrity. As such, it is of utmost importance to shorten
the breach of time from the patient's arrival to the institution until
the implementation of treatment to achieve the best results

[69,70].

Computer-based simulation

With advances in technology, virtual spaces have been designed to
allow learners to access the information that they require for their
studies from their computers [71]. E-learning refers to the use of
the Internet or information technologies for educational activities,
offering accessibility and flexibility to control their own learning

https://doi.org/10.18700/jnc.210010

[72]. An example of this is the e-brain platform, which has more
than 600 interactive and multimedia lessons, webinars, virtual
case reports, and practice exams to support professional develop-
ment [72,73].

Likewise, virtual reality programs have been increasingly used
in simulation, leading to an immersive learning environment and
advancements in the way vascular diseases are diagnosed and
treated [71,74-75]. NeuroTouch is a virtual reality model through
which the representation of predetermined clinical scenarios is
made possible. It was developed to teach skills on the implemen-
tation of specific clinical situations, such as resection of brain tu-
mors, restoration of hemostasis, and ultrasonic aspiration [76]. It
also allows for the evaluation of several parameters in the sample
case, such as the time spent in the procedure, volume of blood lost
during the procedure, and the degree of force that is applied to the
tissue [76]. With the correct use of this model, trainees will be
able to improve their skills and their ability to quickly and effi-
ciently visualize vascular structures and increase their confidence
in the procedures, which lead to reduced complications [ 74].

Similarly, a virtual neurological model known as NewroSim has
been developed, which has the capacity to simulate the main cere-
brovascular alterations present in various pathological conditions,
such as stenosis of the intracranial and extracranial arteries [77].
This equipment makes it possible to reproduce the hemodynam-
ics of cerebral vessels and observe cerebral blood flow velocities
using transcranial Doppler [24,78]. The use of NewroSim in the
practice of neurological scenarios is of great help to learners as it
allows them to observe the changes in cerebral perfusion and their
direct impact on the neurological disorder of the patient [77,78].

On the other hand, given the increasing number of endovascu-
lar interventions for stroke treatment, simulation can play an im-
portant role in gaining experience, particularly for beginners, be-
cause any complication in this type of procedure can have serious
consequences [79]. Kreiser et al. [79] found that the use of an an-
giography simulator allowed medical students and residents to
learn about the principles of performing angiographic examina-
tions and the necessary steps in specific interventions, such as ca-
rotid stent placement or aneurysm coiling. Likewise, Spiotta et al.
[80] studied the usefulness of simulated diagnostic cerebral angi-
ography among neurosurgical residents and fellows using an en-
dovascular biplane angiography simulator and demonstrated that
simulation facilitated the acquisition of technical angiography
skills. Currently, other endovascular simulators, such as Procedi-
cus VIST and ANGIO Mentor, allow learners to practice without
the risk of harm to the patient, improving performance in a stress-
free environment. When errors would occur, the simulators

would generate feedback, thus facilitating learning [81].
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Finally, treatment of ischemic stroke usually consists of the ad-
ministration of recombinant tissue-type plasminogen activator
within 4 hours of symptom onset, and its combination with me-
chanical thrombectomy has shown improved outcomes [82].
Simulation through virtual reality enhances learners’ experience
in performing mechanical thrombectomy through the use of and
familiarization with endovascular devices, thrombectomy devices,
catheters, and guidewires. This exercise demonstrated that ap-
prentices who participated in simulation activities obtained better
results than those who did not [82,83].

LIMITATIONS IN THE USE OF SIMULATION

There is very limited literature on the expenses incurred in the
implementation of simulations in a medical setting [25]. How-
ever, the common point in most studies is the high cost, since
mannequins, virtual reality simulators, and other types of simu-
lators do not have very accessible prices. In addition, these
equipment require adequate personnel for their management
and maintenance, which greatly increases the costs of simulation
in education [24]. Technological advances come in giant steps,
and what today seems to be a great simulation equipment can
quickly become obsolete. Therefore, it may not be viable to
make this investment [84].

Simulation has shown good results in medical scenarios in
which the patient's problem can be solved following protocols
previously established in clinical practice guidelines, such as car-
diopulmonary resuscitation, a common practice among health
professionals [85]. However, in neurological emergencies, the
most important thing is to be able to obtain a diagnosis before
implementing previously established protocols. The issue is not
as simple as one might think, and the solution to that problem
depends on the encounter between the physician and the pa-
tient [86].

Actors are trained to represent classical patterns of a specific
disease. However, in reality, patients may show nonspecific signs.
Simulation may not sufficiently teach some skills since the scenar-
io will never be the same as the real one, and no matter how hard
one tries, there are certain characteristics that could never be sim-
ulated by an actor or a mannequin [86]. Hocker et al. [86] stated
in their study that learners will hardly succeed in maximizing their
knowledge and skills until they experience dealing with a real pa-
tient.

Therefore, although simulation is an important component of
knowledge acquisition, it does not replace intimate patient con-
tact because it is a component that ultimately determines prob-
lem-solving, decision-making, and communication skills. Hence,
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it is necessary to complement both simulation and practice in real

situations to train competent professionals.

CONCLUSION

Medical simulation in academic training programs for health sci-
ences has a great impact on the development of specific skills, po-
tentially reducing medical-legal and economic complications and
improving care and results in the management of clinical events.
Simulation is an essential educational tool that imparts knowledge
from an interactive perspective and offers a broader vision in rela-
tion to the practice of medicine. In neurocritical care, specifically
neurovascular care, the visualization of these environments rep-
resents an opportunity to develop rapid and accurate decision
making, allowing the maintenance of neuronal integrity and func-
tional capacity of the patient, and ultimately reducing morbidity
and mortality.
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