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Available Online: 01 Sep 2024 . Therelationship between rehabilitation and motor recovery after stroke, as well as the impact of
. timeonrecovery, remains unclear. The widely accepted theory of “critical window for recovery”
suggests that the most substantial recovery occurs within 3 to 6 months post-stroke, leading
to the cessation of physical therapy during the chronic stage. However, recent studies have
shown that neuroplasticity and treatment responsiveness extend beyond this critical window.
Patients in chronic and late chronic stages still exhibit enhanced sensitivity to therapy. Artificial
intelligence (Al) plays a significant role in predicting and understanding neuroplasticity by
analyzing complex data through advanced computational methods. Al algorithms identify
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t is unclear how rehabilitation and the recovery
of motor functions following a stroke relate to
one another or how much this recovery depends
on how long it has been since the stroke. The
“proportional recovery rule,” a widely accepted
idea in the field, contends that the most substantial recov-
ery happens during a specified time frame, known as the
“critical window for recovery,” usually between 3 and 6
months following a stroke. Based on this theory, it has
been customary to stop physical therapy after this crucial
window when the stroke reaches the chronic stage.

Previous research conducted on human subjects indi-
cates the existence of a specific period, typically lasting
from 3 to 6 months after a stroke, which is referred to as
the “critical window” [1]. During this critical window,
there is an observed increase in neuroplasticity, which
refers to the brain’s ability to reorganize and adapt fol-
lowing injury or changes in its environment. This height-
ened neuroplasticity plays a crucial role in the recovery
of motor functions after a stroke. The concept suggests
that interventions and therapies applied during this criti-
cal window may have a greater impact on promoting
neural recovery and restoring motor abilities compared
to interventions applied outside of this time frame.

By analyzing the temporal pattern of recovery in indi-
viduals with hemiparesis (muscle weakness on one side
of the body), researchers have discovered a specific gra-
dient of increased responsiveness to treatment that ex-
tends beyond the traditionally defined critical window.
This gradient indicates that patients at chronic and late
chronic stages of stroke recovery still exhibit enhanced
sensitivity to therapeutic interventions. These findings
emphasize the importance of offering rehabilitation
therapy to individuals even after the critical window has
passed, as there is evidence that significant improve-
ments can still be achieved during the chronic and late
stages of stroke.

Artificial intelligence (Al) can help predict and explain
neuroplasticity by using cutting-edge computing meth-
ods and machine learning approaches to analyze con-
voluted information about brain structure, function, and
behavioral effects [2]. Large data sets can be processed
by Al algorithms, which can also spot patterns that might
not be clear using more conventional techniques.

Al can be useful for predicting the likelihood of brain
recovery and comprehending the underlying mecha-
nisms of neuroplasticity [2]. Al algorithms can create
prediction models to calculate the likelihood and mag-
nitude of neuroplastic changes occurring after an acci-
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dent or neurological condition by examining multiple
parameters such as demographic data, medical history,
imaging data, and treatment interventions. Furthermore,
by combining multiple data sources and locating hidden
correlations between variables, Al approaches can aid
in revealing the complex dynamics of neuroplasticity. A
fuller understanding of the mechanisms underlying neu-
roplastic alterations, such as synapse rewiring, cortical
reorganization, and functional recovery, may result from
this [3].

By customizing treatment plans based on individual
features, including genetic variables, biomarkers, and re-
sponse patterns, Al can support personalized rehabilita-
tion approaches. Clinicians and academics can improve
treatment plans and interventions using Al to support
neuroplasticity and improve recovery results [3]. Over-
all, using Al to anticipate and comprehend neuroplastici-
ty has enormous potential for extending our understand-
ing of the mechanisms behind brain plasticity, enhancing
prognostic capacities, and directing personalized treat-
ment plans for people with neurological diseases.

References

[1] Ballester BR, Maier M, Duff A, Cameirdo M, Bermadez S,
Duarte E, et al. A critical time window for recovery extends
beyond one-year post-stroke. Journal of Neurophysiology.
2019; 122(1):350-7. [DOI:10.1152/jn.00762.2018] [PMID]

[2] Rahman S, Sarker S, Haque AKMN, Uttsha MM, Islam MF,
Deb S. Al-driven stroke rehabilitation systems and assess-
ment: A systematic review. IEEE Transactions on Neural
Systems and Rehabilitation Engineering. 2023; 31:192-207.
[DOI:10.1109/ TNSRE.2022.3219085] [PMID]

[3] Zhang X, Ma Z, Zheng H, Li T, Chen K, Wang X, et al. The
combination of brain-computer interfaces and artificial intel-
ligence: applications and challenges. Annals of Translational
Medicine. 2020; 8(11):712. [DOI:10.21037/atm.2019.11.109]
[PMID]

Chawla NS. Neuroplasticity and AL IRJ. 2024; 22(3):357-358.


http://irj.uswr.ac.ir/
https://doi.org/10.1152/jn.00762.2018
https://www.ncbi.nlm.nih.gov/pubmed/31141442
https://doi.org/10.1109/TNSRE.2022.3219085
https://www.ncbi.nlm.nih.gov/pubmed/36327176
https://doi.org/10.21037/atm.2019.11.109
https://www.ncbi.nlm.nih.gov/pubmed/32617332

