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AAs Marx and Engels wrote in the 19th 
century, “a specter is haunting” the world, 
or, in other words, a new system of thought 
that aims to “profoundly change everyday 
life.”1 In the last decade, arti� cial intelligence 
(AI) has emerged as such a system. AI is an 
unavoidable topic in popular media, the 
government of states and companies, and 
research and clinical settings. The risk of being 
in� uenced by confused reminiscences of the 
darkest science � ction prophecies of the past 
is real for nonspecialists, and policy makers are 
often among them. 

The English Oxford Living Dictionary
de� nes AI as “The theory and development 
of computer systems able to perform tasks 
normally requiring human intelligence, such 
as visual perception, speech recognition, 
decision-making, and translation between 
languages.”2 Therefore, AI can be considered a 
sub� eld of computer science, and it concerns 
how machines can imitate human intelligence. 
AI should be human-like “rather than 
becoming human,”2 a principle that might 
reassure those who are wary of the technology 
and allow our society to consider AI as a data 
science.

Neurorehabilitation is a complex medical 
process that aims to aid in the recovery from 
a nervous system injury and to minimize and/
or compensate for any functional alterations 
resulting from it. Most of its rehabilitative 
services are typically furnished for inpatients 

in neurorehabilitation wards, especially for 
brain and spinal cord injuries, or outpatients. 
However, continuity of care means that 
patients should also be treated at home to 
further improve or potentiate functional 
outcomes.3

COVID-19 moved like a tornado, making 
everything more complex and urgent, 
including in the neurorehabilitation � eld. The 
outbreak of COVID-19 disrupted work� ows 
in healthcare systems around the world.4 In 
several countries, neurorehabilitation units 
had to reduce their bed numbers to allow 
doctors and nurses to work in intensive care 
units or dedicated wards to isolate and care 
for patients with COVID-19.5 In Europe, new 
admissions to neurorehabilitation wards were 
suspended or temporarily reduced; then, 
scrupulous pre-admission screenings to test 
for COVID-19 were implemented, which also 
di� erentiated the pathways of patients who 
tested negative.4,5

The COVID-19 pandemic has forced 
healthcare systems in the United States (US) 
and Europe to push the accelerator on the 
use of technologies in neurorehabilitation, 
including telerehabilitation,6 that are 
increasingly supplemented with AI to treat 
more patients, treat them at home, and make 
the most of economic resources.

A recent editorial by Newman-Gri�  et al7

discussed studies presenting valuable insights 
into the range of health information related 
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ABSTRACT

Arti� cial intelligence (AI) encompasses 
computer systems that mimic human 
cognitive functions, performing tasks such 
as learning, reasoning, problem solving, and 
decision-making. Neurorehabilitation is a 
specialized healthcare � eld aiding individuals 
with neurological injuries, employing various 
therapies to restore motor skills and cognitive 
function, enhancing their quality of life. The 
integration of AI in neurorehabilitation holds 
great promise, but it is crucial to approach this 
technology with a clear understanding of its 
capabilities and limitations. AI can enhance 
assessment, diagnosis, and personalized 
treatment plans, but it should complement, 
rather than replace, human healthcare 
providers. Additionally, ethical considerations 
must be at the forefront of AI implementation 
in the � eld of neurorehabilitation to ensure that 
patient wellbeing is prioritized.
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to human function and disability, as well as 
the role of AI technologies in helping to better 
collect, analyze, and report function and 
disability information. The authors showed the 
opportunities and challenges related to the 
potential of AI technologies to help analyze 
and use information on function and disability. 
They also highlighted essential applications 
of AI in tasks such as information extraction, 
classi� cation, and prediction in this � eld.7

These latter applications might be very 
useful in neurorehabilitation, as rapid and 
proper extraction and analysis of clinical 
data might help physicians to better classify 
patient disability and outcomes to predict, 
for example, who might bene� t more from 
intensive and innovative technology in 
rehabilitation, which patients with mild 
cognitive impairment (MCI) might convert into 
Alzheimer’s disease,8 or how many patients 
with stroke will have cognitive de� cit.9

Through the analysis of a patient’s medical 
history, physical capabilities, and progress, 
AI algorithms can dynamically adapt and 
optimize treatment strategies to cater to 
individual needs, leading to more e� ective 
outcomes.

AI-facilitated brain–machine interfaces 
could help people with disabilities interact 
with their environments. With AI-facilitated 
sensory substitution, it will be possible for 
people with severe motor disabilities to use 
brain signals to operate a robotic arm or 
neural prosthesis.10 Furthermore, AI-driven 
assistive devices and rehabilitation robots 
can o� er valuable support to individuals 
with neurological impairments, aiding in the 
recovery of motor skills and independence. 
These devices adapt to a patient’s progress, 
providing real-time feedback and guidance 
during rehabilitation exercises. Moreover, AI 
can enhance neurorehabilitation by crafting 
personalized treatment plans. 

There are some � ctions and misconceptions 
about AI, including the beliefs that there is 
a lack of ethical and privacy considerations, 
that AI will provide instant and miraculous 
cures, and that AI might completely replace 
human therapists.11 AI in neurorehabilitation 
has sparked ethical concerns related to 
data security and algorithm transparency, 
as it is vital to safeguard patient rights and 
privacy. AI, while valuable, does not o� er 
instant cures for neurological conditions. 

Neurorehabilitation is a gradual, human-
centric process that requires time and 
dedication from patients and healthcare 
professionals. Finally, AI complements, 
but cannot replace, the essential role of 
human caregivers, who provide empathy 
and personalized care.12 Table 1 shows the 
advantages and myths surrounding the 
growing use of AI in the neurorehabilitation 
� eld.

The contribution of AI in neurorehabilitation 
cannot be isolated from the more general 
context of AI. International organizations 
and the creators of various AI systems should 
collaborate to explore and explain the pros 
and cons of AI technologies, as well as to 
determine any action that is needed to guide 
the process of AI implementation. The pressure 
for regulatory and sanction interventions 
clashes with the natural freedom of 
companies, the market, and researchers, who 
are the real explorers of the potential of AI. 
The creation of international clinical protocols 
that consider the ongoing debate is a step 
in this direction. The World Economic Forum 
in June 2023 discussed the most widespread 

and insidious type of AI—generative AI. The 
Presidio Recommendations on Responsible 
Generative AI13 is a good starting point 
for dealing with generative AI, and its 30 
recommendations deserve a re� ection that 
goes beyond generative AI and quickly reaches 
the world of neurorehabilitation.

Generative AI can be used as a powerful 
search engine by those who draft research 
(including studies in the neurorehabilitation 
� eld), freeing energy for activities of exclusive 
relevance to humans. However, generative 
AI can also � ood magazines with generated 
articles that surround a few mediocre data 
points with the thousands of words produced 
by one of the many large language models 
(LLMs) in circulation. The recommendations 
of the international authorities stem from 
the need to safeguard the quality of scienti� c 
publications, in neurorehabilitation and other 
� elds of study. 

Vigilance, ethics, and education of the 
new generations are then fundamental to 
prevent AI from overcoming the human brain. 
“Machines will not replace physicians, but 
physicians using AI will soon replace those 

TABLE 1. Advantages and myths about arti� cial intelligence (AI) in the neurorehabilitation � eld
ADVANTAGES/MYTHS DESCRIPTION
Advantages

Remote monitoring and 
telemedicine

Telemedicine is the � rst test � eld to protect the most fragile patients from the risks 
of prolonged hospitalization. Telemedicine platforms integrated with AI can provide 
real-time consultations, reducing travel burdens for patients and facilitating access to 
specialized care.

Customized treatment plans AI algorithms can address speci� c needs and optimize outcomes.
Predictive analytics AI can be used to predict demographics and resource allocation.

Objective assessment
Accelerated engineering and analysis can help in expediting the processing of data-rich 
work� ows.

Myths

AI is a single technology.
AI is an umbrella term that encompasses a wide range of technologies and techniques, 
including machine learning, natural language processing, and robotics.

AI can think and act like 
humans.

While AI can perform tasks that were previously thought to require human intelligence, 
it does so in a di� erent way than humans do. AI systems are designed to perform speci� c 
tasks and do not have the ability to think or act outside of their programming.

AI will replace all jobs.
AI is a supportive tool that enhances the capabilities of human clinicians rather than 
replacing them. It can assist in decision-making and provide valuable insights, but 
human expertise and judgment remain critical for neurorehabilitation.

AI is infallible.
AI systems can make mistakes, and their performance can vary depending on the 
quality of the data they are trained on and the algorithms they use. It is important to 
understand the limitations of AI systems and use them in a responsible manner.

AI is only for large 
corporations.

AI technologies are becoming more accessible and a� ordable, making them increasingly 
available.

There is a lack of ethical 
considerations.

AI implementation in neurorehabilitation raises ethical concerns, including data privacy, 
bias, and patient autonomy. These considerations must be addressed and carefully 
managed to ensure responsible and equitable use of AI technologies.
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not using it,” Antonio Di Ieva, neurosurgeon at 
Macquarie University, Sydney, wrote ironically 
in a balanced letter that appeared in The 
Lancet.14

In conclusion, AI is a growing and 
intriguing tool to apply in the � eld of 
neurorehabilitation, but its use should be 
cautious and well pondered, especially when 
dealing with function and disability. AI 
should only be adopted as an integral part 
of a neurorehabilitation’s armamentarium 
when there is evidence that it leads to better 
outcomes and reduces costs. Time alone will 
tell if AI in neurorehabilitation will be a bane 
or a boon, given that today we are just in a 
stage of transition. Nonetheless, there is a 
great hope that tomorrow’s 5P (predictive, 
personalized, precision, participatory, and 
preventive) medicine, when fully functional, 
will have AI as a major component.
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