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Introduction
Survivors of stroke regularly go through from impaired motor 

function. Today, rehabilitation robotics are brought as an alternative for 
present traditional recuperation strategies because, in addition to being 
less expensive and having a low labour burden, they grant relatively 
repetitive, project precise movements. There is little unique data obtained 
about the talent recreation associated to the enchancment of the motor 
feature at some stage in typical robotic therapies [1]. Therefore, the goal 
assessment of the precise results in rehabilitation remedy is an essential 
technological challenge. Also, research on stroke sufferers whose motor 
mastering is impaired can decide how human talent networks reply 
to focal harm and whether or not these modifications are associated 
to practical recovery. Thus, such evaluation if carried out may want 
to supply the facts wanted to meliorate stroke recuperation via the 
improvement of robotic rehabilitation techniques that are appropriated 
to the stroke affected person. Overall, evaluation of intelligence 
networks associated to useful healing has been established to grant 
a gorgeous quantity of treasured information, which can be used for 
evaluating the patient’s motor performance. This statistics can lead to 
the improvement of strategies that will manage talent reorganization 
in a path that helps purposeful enchancment in sufferers with talent 
injuries [2].

Recently it has been studied if a technique ought to mirror training-
relevant neural reorganization and put together a physiological 
instinct into the most reliable time and dose of robotic training. For 
this, noninvasive useful neuroimaging techniques such as fMRI and 
fNIRS can assist the learn about of training-induced plasticity in stroke 
patients. The fMRI affords a goal strategy to discover modifications 
in Genius endeavor for the duration of or after rehabilitation therapy. 
Thus, in new researches, the implementation of rehabilitation remedy 
the use of an aggregate of robotic technological know-how and MRI 
strategies is viewed as a necessary approach. Meanwhile, researchers 
will be capable to be aware of how to relearn motor techniques through 

inspecting the particular reorganization area of the talent at some 
point of the affected person therapy, which would possibly reap sizable 
perception into stroke restoration therapy. In addition, the plastic 
adjustments apperceived in talent imaging investigations of sufferers 
with continual stroke consist of multiplied bilateral activation of the 
sensorimotor cortex, extended recreation in greater order sensorimotor 
areas and employment of extra cortical areas at some stage in the 
execution of a hand sensorimotor practice [3, 4].

MRI-compatible robots may want to be utilized for motor gaining 
knowledge of in stroke patients; hence, these robots can be used to 
consider the response of the motor cortex to rehabilitation exercises. 
These robots put together protected and extreme rehabilitation to 
sufferers with motor impairments. MRI-compatible robots are succesful 
of controlling and quantifying the violence of workout and objectively 
measuring editions in action pressure and kinematics. Also, these 
robots are ideal to supplying new approaches for remedy guarantees 
to meliorate the mechanisms that underlie the enchancment of motor 
characteristic and neural reformation after Genius injury [5].

The robotic to be used in the course of fMRI need to be MR-
compatible, and in precise the robotic ought to now not pose any risks 
to the user, except any degradation in overall performance from the 
scanner, and need to no longer have any have an effect on the excellent 
of scanned images.
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therapy. This information can inform the development of more tailored 
rehabilitation protocols and interventions, ultimately improving 
outcomes for individuals with neurological disorders [11].

Real-time feedback for patients

Patients undergoing neurorehabilitation often struggle with 
motivation and engagement during repetitive exercises. The fMRI-
compatible wrist robotic device can provide real-time feedback 
to patients about their brain activity during these exercises. This 
biofeedback can enhance patient motivation and engagement, leading 
to better adherence to therapy regimens and potentially faster recovery 
[12].

Challenges and considerations

While this technology holds great promise, several challenges and 
considerations must be addressed:

Cost and accessibility: The fMRI-compatible wrist robotic device 
is likely to be expensive, limiting its accessibility to well-funded research 
institutions and specialized clinics. Efforts should be made to make this 
technology more affordable and widely available [13].

Safety: Ensuring the safety of patients during fMRI scans with 
a robotic device attached to their wrist is paramount. Strict safety 
protocols and guidelines must be established to minimize any potential 
risks.

Integration with rehabilitation protocols: The device’s integration 
into existing rehabilitation protocols needs careful consideration. 
Clinicians and therapists will need training to effectively use and 
interpret the data provided by the device [14].

Ethical considerations: The use of fMRI to monitor patients’ brain 
activity raises ethical questions about privacy and informed consent. 
Clear guidelines and ethical frameworks should be established to 
address these concerns [15].

Conclusion 
In conclusion, the development of an fMRI-compatible wrist robotic 

device for brain activation during rehabilitative activity holds immense 
promise in the field of neurorehabilitation. This technology represents 
a significant advancement that can enhance our understanding of brain 
plasticity, improve rehabilitation outcomes, and engage patients in their 
therapy. As this technology continues to evolve and integrate with other 
modalities, it has the potential to revolutionize the way we approach 
rehabilitation for individuals with neurological disorders. By combining 
precision rehabilitation with real-time neuroimaging feedback, we can 
tailor therapies to individual needs and promote more efficient and 
effective recovery. With continued development and validation, the 
fMRI-compatible wrist robotic device holds the promise of improving 
the lives of individuals with neurological disorders by facilitating 
more targeted and effective rehabilitation, ultimately fostering better 
outcomes and quality of life.
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