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Interactive technologies in stroke recovery: uncovering challenges and
opportunities through physiotherapist’s perspective
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ABSTRACT

Introduction: It is estimated that 55% to 75% of individuals who experience a stroke have persistent impairment of the
affected upper limb (UL) [1,2]. It is needed to identify training strategies allied with interactive systems for retraining
motor function of the UL. Virtual reality (VR), using either immersive or nonimmersive technology, seems to be one of
those promising strategies. Virtual reality allows patients to have close-to-reality experiences, providing them varied,
engaging, and realistic experiences [3]. For the physiotherapist, the use of the interactive technologies is a challenge
which can improve treatment adherence, allow new environments adapted to patient needs, abilities and goals, as well
as different task options [4]. The objective of this analysis was to systematically review the benefits and limitations of VR
towards motor recovery of upper limb in post-stroke population.

Materials and methods: Randomised controlled trials were researched in Pubmed and PEDro databases, between
January 2009 and January 2019, using the following keywords: “Virtual reality”, “video games”, “upper limb” and “stroke”.
We included articles that used immersive and nonimmersive technology in upper limb recovery after stroke, and which
compared VR with others modalities We excluded all articles in which the patient received home based intervention or
community rehabilitation programs. All included clinical trials had level of evidence equal or superior to 6 score, assessed
by PEDro scale.

Results: Fifteen studies met the inclusion criteria. Only three studies considered immersive VR. The training of functional
tasks appears to provide the greatest benefits in upper extremity function with improvements in joint range of motion,
hand motor function, grip strength, and dexterity. Two studies indicated that long-term improvements persist at follow-
up. None of the studies reported any significant adverse effects.

Discussion and Conclusions: There is moderate to high evidence that supports the beneficial effects of VR on stroke
patient upper limb motor recovery. However, more studies are needed to determine what kind of VR systems are the
most appropriate, particularly which ones may contribute or affect cortical reorganisation. It is also needed to identify

the most adequate frequency, duration and intensity for the sessions.
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ABSTRACT

Phytocannabinoids are psychotropic substances found in cannabis that bind to the endocannabinoid receptors regulating
a variety of physiological processes in human body, including synaptic activity in the central nervous system and meta-
bolic effects in the peripheric nervous system among many others [1,2]. Synthetic cannabinoids emerged as popular
alternative to cannabis. Most of these substances are synthetic analogues of A°-THC, the psychotropic compound of can-
nabis, binding with higher affinity to the endocannabinoid receptor CB; and eliciting a stronger and long-lasting effect
on brain cells. Molecular structure of synthetic cannabinoids is always changing escaping the control by authorities and
increasing the hazard for general population. The popularity of cannabis and its derivatives may lead, and often does, to
child’s exposure to cannabinoids both in utero and through breastfeeding by a drug-consuming mother. Prenatal expos-
ure to cannabis has been associated with higher risk of newborn morbidity [2,3], altered rate of mental development and
significant changes in nervous system functioning [4,5]. However, direct evidence that these effects are mediated through
the binding of cannabinoids to endocannabinoid receptors is still lacking. Thus, it is paramount to better understand the
psychoactive effects of natural and synthetic cannabinoids on the developing human brain.

We conveyed a pilot study in which human induced pluripotent stem cells (hiPSCs) were induced into neural differenti-
ation and treated with a non-psychotropic component of cannabis, cannabidiol, known to bind the CB, receptor, and
two synthetic A°-THC analogues, THJ-018 and EG-018. Neuronal differentiation and functional maturation were assessed
by immunofluorescence, qRT-PCR and single cell calcium imaging. Our results indicate that all three substances have pro-
found impact on the differentiation, maturation and functioning of developing CNS neurons, providing a new evidence
for the importance of thorough research of the impact of pre-natal exposure to natural and synthetic cannabinoids.
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ABSTRACT

Sepsis is a systemic inflammatory state mediated by the innate immune system resulting in an excessive cellular response
to severe infection, with high levels of morbidity and mortality. Furthermore, patients who survive sepsis, have long-term
cognitive and functional impairment. Animal models are essential to clarify the pathophysiological mechanisms of sepsis.
Herein, we characterise an animal model of lipopolysaccharide (LPS)-induced inflammation, evaluating neural and cardiac
function, during the initial stages of infection. Male Wistar rats (12-20 wks, n=24) were injected with LPS (E. coli sero-
type O127:B8; tail vein) and divided into 3 groups: LPS6 (6 mg/kg), LPS12 (12 mg/kg) and Sham (NaCl 0.9%; 0.1 ml/100g).
At 6 and 24 h after LPS injection, an autonomic evaluation was performed in both conscious animals, with continuous





