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Introduction

Functional connectivity mapping has emerged as a
transformative tool in the assessment and planning of
neurorehabilitation strategies. By quantifying the
dynamic interactions among cortical and subcortical
regions, connectivity analyses provide insights into
the integrity of neural networks disrupted by
neurological injury. Techniques such as functional
magnetic  resonance  imaging (fMRI) and
electroencephalography (EEG) allow for real-time
evaluation of network activity, offering a framework
to design targeted interventions that optimize
recovery outcomes. Understanding how functional
networks reorganize after injury can inform
individualized therapy approaches, improving both
motor and cognitive rehabilitation efficacy [1].

Recent studies have demonstrated that network-level
alterations are highly predictive of rehabilitation
success. For instance, patients exhibiting preserved
connectivity within the default mode network and
sensorimotor circuits often respond more favorably to
task-specific training and neuromodulation therapies.
Conversely, disrupted interhemispheric connectivity
can impede functional recovery, necessitating
strategies that restore balance between hemispheres.
These findings underscore the importance of
integrating functional connectivity assessments into

clinical decision-making to tailor rehabilitation
protocols to each patient’s unique neural architecture

(2].

Functional connectivity mapping also facilitates the
optimization of neuromodulatory interventions. Non-
invasive brain stimulation techniques, including TMS
and tDCS, can be applied to selectively enhance or
suppress activity within specific networks. By
targeting nodes that are central to disrupted
pathways, these interventions reinforce adaptive
plasticity and promote compensatory reorganization.
Emerging evidence suggests that combining
connectivity-guided stimulation with conventional
therapy maximizes recovery potential, particularly in
motor and cognitive domains affected by stroke or
traumatic brain injury [3].

Beyond motor rehabilitation, connectivity mapping
has significant implications for cognitive recovery.
Cognitive networks responsible for attention,
memory, and executive function can be selectively
targeted to enhance task-specific training outcomes.
Moreover, longitudinal monitoring of network
connectivity provides objective biomarkers for
tracking progress and adjusting therapeutic
interventions over time. Integration of these
approaches can facilitate precision
neurorchabilitation, enabling clinicians to intervene
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proactively based on network-level vulnerabilities
and recovery trajectories [4].

Despite its potential, challenges remain in translating
connectivity mapping into routine clinical practice.
Variability in acquisition methods, data analysis
pipelines, and patient-specific factors complicates
interpretation and implementation. Standardization of
protocols, development of accessible software tools,
and clinician training are critical to bridging the gap
between research and practice. Future advancements
in real-time connectivity analysis and closed-loop
neurostimulation hold promise for revolutionizing
personalized rehabilitation paradigms [5].

Conclusion

Functional connectivity mapping offers a powerful
framework for designing personalized
neurorehabilitation strategies. By providing detailed
insights into the integrity and dynamics of neural
networks, these techniques guide targeted
interventions that enhance motor and cognitive

recovery. Continued research and technological
innovation will be essential to fully integrate
connectivity-guided approaches into routine clinical
practice, advancing the efficacy and precision of
neurorehabilitation.
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