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A stroke is determined by insufficient blood supply to the brain due to vessel occlusion
(ischemic stroke) or rupture (hemorrhagic stroke), resulting in immediate neurological
impairment to differing degrees. Due to its etiology, it is prevalent among the elderly
population even though its impact on young adults is possibly higher given the longer
life expectancy of survivors. Stroke is the leading cause of disability worldwide and its
incidence will increase along with the aging population. On one hand, improvements in
acute stroke care (fibrinolytic therapy or endovascular treatment) aim to reduce the burden
of residual neurological damage. On the other hand, efficient medical management of
early phase complications (e.g., infections) will hopefully result in an increased number of
stroke survivors.

Thus, neurorehabilitation remains crucial in determining the personal and societal
burden of stroke consequences in the medium to long term. These range from sensorimotor
impairment affecting the person’s ability to stand, walk or properly use the upper limbs to
attend to the activities of daily life, cognitive impairment including speech disturbances,
impaired swallowing and more. These factors, together with the management of comor-
bidities, stroke-related epilepsy, and sleep disturbances, all impact on the patient’s quality
of life and social participation after the event.

In this multifaceted scenario, clinicians and researchers working in post-stroke rehabil-
itation in the last decade have produced a considerable amount of evidence for successfully
assessing post-stroke consequences and have suggested treatment approaches with dif-
ferent degrees of technological complexity. This has resulted in a further increase in the
number of characters composing the multidisciplinary rehabilitation team, now including
bio-engineers and physicists besides the physicians nurses, therapists, and psychologists
from several specialties.

The vast amount of work is reflected in European stroke rehabilitation guidelines [1–3]
which now mention technology-based therapies for cognitive and motor rehabilitation
alongside traditional indications on early mobilization, constraint-induced movement ther-
apy, task-oriented repetitive training and aerobic exercises. The management of swallowing
impairment, which leads to malnutrition and poor stroke outcomes [4] is also underlined in
most rehabilitation guidelines and has now reached possibly the highest level of published
evidence in the field [5].

Despite these advancements there is still little consensus on which approach is the
most effective for each category of patient, among the plethora of novel solutions including
those based on robotics, non-invasive brain stimulations, [6] brain–computer interfaces [7],
and more. In other words, while many of these approaches have proven some level of
efficacy, even in well-designed randomized controlled trials (RCTs), most patients are
offered these options according to their availability in the facilities that they refer to for
rehabilitation with the certainty that they will do no harm and in the presumption that they
will contribute to a better outcome.
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There is a tremendous need for patient stratification in order to direct resources to
patients who will benefit most from a given rehabilitation approach. To reach this goal,
researchers should pursue a trade-off between large RCTs and improvements in longitu-
dinal personalized approaches [8]. On one hand, large numbers are needed in order to
overcome the intrinsic variability in the spontaneous recovery after a stroke. On the other
hand, variability should be deeply investigated with the very intent of identifying markers
of response to a given treatment, in order to improve the personalization of neurorehabili-
tation pathways. In this context, the advancements made in assessing specific deficits and
in measuring specific outcomes via neuroimaging, neurophysiology and other advanced
bioengineering techniques (i.e., robots and sensors) will hopefully lead to the identification
of potential novel markers of good recovery. Needless to say, the achievements in the field
of post-stroke rehabilitation will inevitably depend on the successful integration of different
professionals, representing a unique opportunity for multidisciplinarity.

In the light of this scenario, with the aim of evaluating the efficacy of a specific therapy
for the motor and cognitive recovery of patients with neurological disease, the aggregation
of numerical data (as done in systematic reviews) is not always useful to deduce the
dilemma. An example of this is a recent review of systematic reviews of robotics which
showed that in the face of primary studies of excellent quality, most of the systematic
reviews lack sufficient methodological quality with few exceptions [9].

It is fair to say that technological devices have now entered neurorehabilitation wards,
at least in high-income countries [10]; however, efforts must be made to direct these
interventions to the best responding categories of patients and possibly extend these
benefits to mid- and low-income countries [11]. To reach this goal, extensive longitudinal
assessments and defining measurable outcomes is paramount, and it must be directed to
evaluate the benefits of rehabilitation in terms of actual improvements in daily life activities,
i.e., the improvements must be clinically and functionally relevant to justify the investment
of resources.

A further challenge that the neurorehabilitative community will have to face in the
future concerns the great need for chronic care. Indeed, in the absence of an increase in
devoted economic resources, the outpatient setting will not be able to respond adequately
to such needs. It will likely be necessary to rethink the patient’s home as a place of care.
In this sense, telemedicine and telerehabilitation have proven effective during periods of
confinement (in the recent SARS-CoV-2 pandemic) and for remote rural areas, but could
eventually become a resource to be added to chronic rehabilitation facilities [12]. The
potential of telerehabilitation could also be effective in reducing the uneven availability of
advanced treatment options, even in high-income countries (e.g., in peripheral and rural
areas). These instruments could be used to identify, via remote assessments, candidates for
specific interventions and thus eventually justify the logistical efforts on behalf of the pa-
tients, caregivers and healthcare providers. Additionally, this would apply to all geographic
areas facing conflicts, natural disasters and other possible causes of isolation which are
unfortunately very relevant nowadays. All in all, the post-stroke neurorehabilitation field
is a complex and multifaceted one, requiring different skills and knowledge from clinicians
and non-clinical specialists. To face this complexity, professionals willing to work in this
field must be provided with adequate learning opportunities and specific training which is
currently lacking in formal education programs, e.g., nurses, therapists and even physi-
cians. Efforts are being made in this sense on behalf of national and international scientific
societies in this field, which foster multidisciplinarity and integration with neighboring
fields. However, there is still a wide gap between the research context and the everyday
clinical practice. This gap must be filled with the contributions from formal educational
institutions, clinics and government regulations to foster translationality, evenly distributed
resources and optimized efforts.
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