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Abstract: Stroke is one of the leading causes of adult disability worldwide. While advancements in acute stroke 
management have significantly reduced mortality, a large proportion of stroke survivors experience long-term 
neurological deficits. Neurorehabilitation plays a crucial role in optimizing functional recovery and improving the 
quality of life for these individuals. This article explores the principles, methodologies, and evidence-based 
outcomes of neurorehabilitation in post-stroke care, emphasizing its interdisciplinary nature and the importance 
of early and intensive intervention. 
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Introduction: Stroke, or cerebrovascular accident 
(CVA), occurs when the blood supply to the brain is 
disrupted, leading to neuronal death and functional 
impairments. Depending on the severity and location of 
the stroke, patients may experience a variety of 
deficits, including motor dysfunction, speech and 
language difficulties, cognitive impairments, and 
emotional disturbances. Neurorehabilitation is a 
medically supervised program designed to help 
individuals regain the highest possible level of function 

and independence. 

Objectives of Neurorehabilitation 

The objectives of neurorehabilitation in post-stroke 
care are multifaceted, aiming not only at the recovery 
of physical abilities but also at the holistic improvement 
of a patient's overall well-being and reintegration into 
society. One of the central goals is the restoration of 
motor and cognitive functions that have been impaired 
due to the stroke. Many patients suffer from 
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hemiplegia, muscle weakness, coordination problems, 
and cognitive dysfunctions such as memory loss, 
attention deficits, and impaired executive functioning. 
Neurorehabilitation seeks to address these deficits 
through systematic, repetitive, and targeted therapy. 

Neurorehabilitation in post-stroke care aims to address 
a spectrum of challenges that stroke survivors face, 
encompassing physical, cognitive, emotional, and 
social domains. One of the primary objectives is the 
restoration of motor and cognitive functions impaired 
due to the stroke. Patients often experience 
hemiplegia, muscle weakness, coordination issues, and 
cognitive deficits such as memory loss and impaired 
executive functioning. To address these, therapies like 
constraint-induced movement therapy (CIMT) have 
been employed. The EXCITE trial demonstrated that 
CIMT significantly improved upper limb function in 
stroke patients, highlighting the therapy's efficacy in 
promoting motor recovery.  

Preventing secondary complications is another critical 
goal. Immobility post-stroke can lead to issues like 
pressure ulcers, deep vein thrombosis, and respiratory 
infections. Early mobilization and the use of assistive 
devices are strategies employed to mitigate these risks. 
Technological advancements, such as robotic-assisted 
therapy, have shown promise in enhancing physical 
therapy outcomes. For instance, studies have indicated 
that robotic systems can provide biomechanical 
precision in measuring and assessing motor recovery, 
allowing for detailed analysis of joint mechanics and 
muscle forces during rehabilitation tasks.   

Enhancing psychological well-being is also paramount. 
Stroke survivors often grapple with depression, 
anxiety, and emotional disturbances. Integrating 
psychological counseling and social support systems 
into rehabilitation programs helps patients adapt to 
their new conditions and build resilience. Innovative 
approaches, such as brain-computer interface (BCI) 
strategies combined with functional electrical 
stimulation (FES), have been explored to provide 
closed-loop sensorimotor integration for motor 
rehabilitation, showing effectiveness in restoring upper 
extremity motor function in stroke patients.   

Reintegration into community and social life is another 
essential aim. Stroke can significantly affect a person's 
ability to engage in meaningful activities. Rehabilitation 
focuses on vocational training and adaptive techniques 
to help individuals regain independence. Emerging 
therapies, such as transcranial direct current 
stimulation (tDCS), have been investigated for their 
potential to reorganize brain circuitry, enhancing 
motor cortex excitability and promoting recovery.   

Educating and empowering patients and caregivers is 

also a cornerstone of neurorehabilitation. 
Understanding the nature of stroke and the rationale 
behind rehabilitation interventions enables active 
participation in the recovery process. Researchers like 
Stephen J. Page have contributed significantly to this 
field, developing interventions such as modified 
constraint-induced movement therapy and exploring 
the applications of mental practice in 
neurorehabilitation to increase neuroplasticity.  

Another key objective is the prevention of secondary 
complications. Immobility resulting from stroke can 
lead to a host of complications such as pressure ulcers, 
deep vein thrombosis, contractures, and respiratory 
infections. Early mobilization, therapeutic positioning, 
and the use of assistive devices play an important role 
in minimizing these risks and promoting physical 
health. 

Enhancing the psychological well-being of stroke 
survivors is also a priority in neurorehabilitation. The 
emotional impact of stroke can be profound, often 
leading to depression, anxiety, frustration, and even 
post-stroke emotional lability. Neurorehabilitation 
programs include psychological counseling and social 
support systems that help patients adapt to their new 
conditions, cope with emotional challenges, and build 
resilience. Family education and caregiver support are 
also essential to ensure a supportive home 
environment that facilitates recovery. 

Reintegration into community and social life is another 
important aim. Stroke can significantly affect a person's 
ability to engage in meaningful social, occupational, 
and recreational activities. By focusing on vocational 
training, adaptive techniques, and community-based 
support services, rehabilitation helps individuals regain 
their independence and return to their previous roles 
in society to the greatest extent possible. 

Literature Review 

The role of neurorehabilitation in post-stroke recovery 
has been extensively studied in recent decades, leading 
to a deeper understanding of its mechanisms, timing, 
and multidisciplinary nature. Early works in the 1990s 
began to focus on the concept of neuroplasticity— the 
brain's ability to reorganize and form new neural 
connections in response to injury. This laid the 
foundation for the development of structured 
rehabilitation protocols aimed at maximizing functional 
recovery after stroke. 

Langhorne et al. (2011) emphasized that organized 
stroke unit care, which integrates early mobilization 
and team-based therapy, significantly improves 
survival rates and functional outcomes. Similarly, the 
Cochrane reviews have consistently supported the 
effectiveness of early, intensive, and coordinated 
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rehabilitation strategies, showing that they lead to 
better outcomes in terms of daily function and 
independence (Pollock et al., 2014). 

The EXCITE trial (2006) demonstrated the benefit of 
constraint-induced movement therapy (CIMT) for 
improving upper limb function in patients three to nine 
months post-stroke. This was one of the first large-scale 
trials to confirm that rehabilitation can be effective 
even beyond the acute recovery window. 

More recent studies have focused on technological 
integration in rehabilitation. For example, Mehrholz et 
al. (2018) showed that robotic-assisted gait training 
improves walking ability in stroke survivors, especially 
when used alongside conventional therapy. Virtual 
reality and brain-computer interface technologies have 
also emerged as effective adjuncts, enhancing patient 
motivation and neural engagement (Laver et al., 2017). 

In the context of developing countries, studies from 
Central Asia, including observational research from 
neurological centers in Tashkent, have confirmed that 
structured rehabilitation—particularly when initiated 
within the first week after stroke—significantly reduces 
90-day mortality and improves functional recovery, as 
measured by tools like the NIHSS and Barthel Index. 

Despite this growing body of evidence, the literature 
also highlights challenges such as limited access to 
therapy, variability in treatment standards, and the 
need for greater integration of psychosocial and 
community-based services. These factors underscore 
the importance of adapting evidence-based practices 
to diverse healthcare environments while continuing to 
investigate novel strategies for recovery enhancement. 

DISCUSSION AND RESULTS 

The findings of this article align with global evidence 
regarding the benefits of early, intensive, and 
interdisciplinary rehabilitation for stroke survivors. The 
synthesis of data from international studies and local 
clinical observations demonstrates that 
neurorehabilitation is a vital component of post-stroke 
care, directly contributing to improvements in motor 
skills, cognitive function, emotional regulation, and 
overall quality of life. 

In the clinical observation conducted at a neurology 
department in Tashkent, patients who received a 
structured rehabilitation program showed a 
statistically significant improvement in functional 
scores compared to those who received only 
conventional medical care. The Barthel Index increased 
by an average of 30 points in the intervention group 
over a four-week period, while Modified Rankin Scale 
(mRS) scores decreased, indicating a reduction in 
disability severity. These results corroborate the 

findings from international studies such as the AVERT 
and EXCITE trials, confirming the critical importance of 
early initiation of therapy. 

Laboratory and neuroimaging data also supported 
clinical outcomes. Patients with lower levels of C-
reactive protein and better glucose control exhibited 
more rapid functional gains, suggesting that systemic 
inflammation and metabolic status are influential in 
determining recovery trajectories. Furthermore, MRI 
findings indicated that patients with subcortical infarcts 
had better motor recovery compared to those with 
cortical involvement, which is consistent with 
neuroanatomical expectations. 

The integration of technology into therapy—while still 
limited in some settings—has shown promise in 
improving engagement and outcome tracking. 
Preliminary feedback from patients using virtual reality 
and robotic-assisted devices indicated increased 
motivation, improved task performance, and better 
adherence to therapy sessions. 

Despite these encouraging results, several barriers 
were identified. These included patient fatigue, limited 
financial resources, and insufficient access to 
multidisciplinary care teams in some public healthcare 
institutions. These issues reflect broader systemic 
challenges that must be addressed through policy 
reform, professional training, and infrastructure 
development. 

Neurorehabilitation consists of diverse therapeutic 
components that address the wide range of physical, 
cognitive, and emotional impairments resulting from 
stroke. These components—namely physical therapy, 
occupational therapy, speech-language therapy, and 
neuropsychological support—have demonstrated 
effectiveness in clinical trials and hospital-based 
studies in Uzbekistan. 

A hospital-based clinical study in Tashkent involved 60 
patients diagnosed with ischemic stroke. The patients 
were divided into two groups: the intervention group 
(30 patients) received a structured neurorehabilitation 
program including physical therapy, while the control 
group (30 patients) received standard medical care 
without rehabilitation exercises. Over the course of 
four weeks, the intervention group showed a 
significant improvement in muscle strength, balance, 
and ability to perform daily activities compared to the 
control group. Neurological recovery was assessed 
using the NIH Stroke Scale (NIHSS), Modified Rankin 
Scale (mRS), and Barthel Index. 

Laboratory analysis in both groups revealed common 
post-stroke abnormalities including elevated D-dimer 
levels, increased blood glucose, and variable C-reactive 
protein (CRP) concentrations—indicative of systemic 
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inflammation and increased clotting risk. Inflammatory 
markers were generally higher in patients with larger 
infarct sizes and slower functional recovery. 
Additionally, hemoglobin levels and erythrocyte 
sedimentation rate (ESR) were monitored, showing 
mild to moderate anemia in some cases, which 
correlated with poorer rehabilitation outcomes. 

Neuroimaging (CT and MRI) identified lesion locations 
primarily in the middle cerebral artery territory. 

Patients with subcortical infarcts tended to regain 
mobility faster than those with cortical involvement. 
Speech recovery was slower among patients whose left 
hemisphere was affected. Cognitive and emotional 
assessments using the Mini-Mental State Examination 
(MMSE) and Beck Depression Inventory (BDI) 
suggested that nearly 40% of patients experienced 
moderate cognitive impairment and symptoms of 
depression, emphasizing the importance of 
multidisciplinary rehabilitation. 

Clinical Data Summary Table: Post-Stroke Neurorehabilitation 

 

Category Findings Patient 

Characteristics 

Interpretation 

Neurological 

Assessment 

NIHSS score 

range: 6–16 

mRS: 3–5 

(moderate to 

severe disability) 

Age: 45–75 

Average stroke 

duration: 3–10 

days 

Rehabilitation 

improved 

NIHSS and 

Barthel scores by 

≥30% in the 

intervention 

group 

Laboratory Tests CRP ↑ in 65% 

D-dimer ↑ in 

40% 

Blood glucose ↑ 

in 50% 

Elevated 

inflammatory 

markers 

10% had mild 

anemia 

Poor recovery 

linked to higher 

inflammation 

and poor 

metabolic 

control 

Functional 

Recovery 

Barthel Index 

improvement: 

25–35 points in 

intervention 

group 

Patients with 

early rehab 

showed faster 

ADL restoration 

Early therapy 

critical to regain 

independence 

and reduce long-

term disability 

Neuropsychological 

Tests 

MMSE: 20–24 

in 40% 

BDI: moderate 

in 38% 

Subcortical 

infarct → better 

outcome 

Left-side lesion 

→ slower 

recovery 

Cognitive rehab 

and mental 

health support 

essential for 

holistic recovery 

Timing and Intensity of Rehabilitation 

The timing and intensity of rehabilitation play a critical 
role in determining the trajectory of recovery in post-
stroke patients. Evidence from both experimental and 
observational studies underscores the importance of 
initiating neurorehabilitation as early as possible—
preferably within the first 24 to 48 hours following a 
stroke. This period is referred to as the “acute phase” 

and is considered a critical window for engaging the 
brain's inherent capacity for neuroplasticity. Early 
mobilization during this stage stimulates synaptic 
remodeling and the reorganization of cortical 
networks, thereby promoting functional recovery. 

However, the timing must be balanced carefully with 
the patient's neurological stability. Patients who are 
medically unstable or have severe infarcts may require 
delayed rehabilitation initiation to avoid complications 
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such as hemorrhagic transformation or autonomic 
instability. Clinicians often rely on individualized 
assessments to determine the appropriate moment to 
begin therapy, taking into account stroke severity, 
consciousness level, and comorbid conditions. 

The intensity of rehabilitation is another pivotal 
determinant of outcome. High-intensity rehabilitation, 
defined by the frequency and duration of therapeutic 
sessions, has been shown to accelerate motor recovery 
and improve long-term independence. Most guidelines 
recommend a minimum of 45 minutes of focused 
therapy (physical, occupational, or speech-language) 
per discipline per day, at least five days per week. Some 
centers implement more aggressive regimens, 
involving up to three hours of combined therapy daily. 
While these protocols are associated with superior 
functional gains, they may not be suitable for all 
patients, particularly the elderly or those with severe 
cognitive deficits. 

Studies have demonstrated that patients receiving 
higher-intensity therapy within the first three months 
post-stroke exhibit better functional outcomes as 
measured by the Modified Rankin Scale (mRS) and the 
Barthel Index. In particular, patients who participated 
in early and intensive rehabilitation showed greater 
improvements in mobility, self-care, and overall 
independence compared to those with delayed or 
lower-intensity interventions. This improvement is 
believed to be facilitated by enhanced neural 
recruitment and the reinforcement of compensatory 
motor strategies during the early post-injury period. 

Longitudinal research has also indicated that 
rehabilitation should not be abruptly terminated after 
the initial few months. Instead, a continuum of care is 
recommended, transitioning from inpatient to 
outpatient, and eventually to community- or home-
based rehabilitation programs. Sustained therapeutic 
engagement over six to twelve months can continue to 
yield measurable improvements, especially in complex 
functions such as gait stability, upper limb 
coordination, and cognitive resilience. 

Role of Technology in Neurorehabilitation 

Technological advancements have significantly 
transformed the field of neurorehabilitation, offering 
innovative tools that enhance the effectiveness, 
accessibility, and personalization of post-stroke 
recovery programs. These technologies are designed to 
stimulate neuroplasticity, support repetitive task-
specific training, and improve patient engagement 
through interactive and adaptive systems. 

One of the most impactful technological contributions 
is the use of robotics in rehabilitation. Robotic-assisted 
therapy devices, including exoskeletons and end-

effector systems, enable patients with limited 
voluntary movement to perform highly repetitive and 
precise motor tasks. These devices assist or resist 
movements based on the patient’s ability, ensuring 
that therapy remains challenging but achievable. 
Clinical studies have shown that robotic therapy can 
improve upper and lower limb function, particularly in 
patients with moderate to severe motor deficits, and its 
integration with traditional therapy leads to better 
functional outcomes. 

Virtual reality (VR) is another emerging tool that 
introduces immersive and gamified environments to 
rehabilitation exercises. By simulating real-world 
activities, VR not only motivates patients but also 
allows therapists to customize tasks according to 
individual goals. Research indicates that VR-based 
rehabilitation enhances motor learning and cognitive 
recovery, especially when combined with conventional 
therapy. Moreover, VR systems can collect real-time 
data, providing objective metrics to monitor progress 
and adjust treatment plans accordingly. 

Brain-computer interfaces (BCIs) represent a more 
experimental but promising frontier in 
neurorehabilitation. BCIs allow patients to control 
external devices using neural signals, even in the 
absence of physical movement. This technology holds 
particular potential for patients with severe paralysis. 
BCIs can be combined with functional electrical 
stimulation (FES) to create a closed-loop system that 
reinforces desired motor outputs. Early trials suggest 
that BCIs may promote cortical reorganization and 
facilitate motor recovery by directly engaging the 
brain’s motor pathways. 

Another key advancement is telerehabilitation, which 
expands access to therapy services by allowing patients 
to engage in structured rehabilitation from home. This 
approach is particularly valuable for individuals living in 
remote or underserved areas, where access to 
specialized rehabilitation centers may be limited. 
Telerehabilitation platforms typically include video 
conferencing tools, digital therapy modules, and 
remote monitoring systems. Studies have 
demonstrated that telerehabilitation can be equally 
effective as in-person therapy for selected patients, 
especially in maintaining therapy continuity and 
adherence. 

In addition, wearable technologies and mobile health 
(mHealth) applications are gaining popularity for 
monitoring physiological parameters and physical 
activity levels. Wearables equipped with 
accelerometers and gyroscopes can track limb 
movement, gait patterns, and exercise compliance, 
providing both patients and therapists with continuous 
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feedback. These devices empower patients to actively 
participate in their recovery and make rehabilitation 
more data-driven. 

Despite these promising developments, challenges 
remain in integrating advanced technology into routine 
clinical practice. Cost, availability, patient acceptance, 
and the need for trained personnel are barriers that 
must be addressed. Nevertheless, ongoing research, 
combined with growing interest from both the medical 
and engineering communities, is likely to expand the 
role of technology in neurorehabilitation in the coming 
years. 

Role of Technology in Neurorehabilitation 

Technological innovations have transformed stroke 
rehabilitation by introducing advanced tools that 
increase the precision, accessibility, and 
personalization of care. Robotics, including robotic 
exoskeletons and assistive devices, have significantly 
enhanced the intensity and accuracy of physical 
therapy. These systems are particularly effective in 
supporting repetitive motion training, which is crucial 
for motor learning and neuroplasticity. Patients with 
limited mobility benefit from robot-assisted 
movements that promote gradual restoration of 
function in both upper and lower limbs. 

Virtual reality (VR) is another powerful tool that 
contributes to improved rehabilitation outcomes by 
creating engaging, interactive simulations. VR 
environments replicate real-world scenarios, providing 
patients with immersive tasks that enhance motivation 
and task-specific training. The use of VR has been 
associated with improvements in balance, 
coordination, and cognitive engagement, particularly 
when used in conjunction with traditional therapy. 

Brain-computer interfaces (BCIs) represent an 
innovative frontier in neurorehabilitation. These 
systems enable direct communication between the 
brain and external devices, such as prosthetics or 
stimulators, without requiring voluntary muscle 
activity. BCIs are especially promising for patients with 
severe motor impairments, offering a potential 
pathway for regaining motor control by decoding brain 
signals associated with movement intention and 
translating them into external actions. This not only 
promotes neural reorganization but also encourages 
patient participation in therapy even in the absence of 
active motion. 

Tele-rehabilitation has become increasingly relevant, 
particularly in expanding care to rural or underserved 
areas. By using video conferencing, app-based 
exercises, and remote monitoring, tele-rehabilitation 
ensures continuity of care and helps overcome 
geographic and logistical barriers. Research has shown 

that tele-rehabilitation can be as effective as in-person 
sessions for selected patient groups, especially when 
regular supervision and feedback are maintained. 

Together, these technologies represent a major leap 
forward in making neurorehabilitation more dynamic, 
personalized, and accessible. While their integration 
into mainstream clinical settings is still evolving, they 
already play a critical role in supporting patients 
through various stages of stroke recovery. 

Multidisciplinary Approach 

The effectiveness of neurorehabilitation following a 
stroke relies heavily on the integration of a 
multidisciplinary approach, where professionals from 
various medical and therapeutic backgrounds 
collaborate to address the complex and multifaceted 
needs of each patient. Stroke recovery is rarely limited 
to physical deficits; it often involves a combination of 
motor, cognitive, emotional, and social challenges. As 
such, a unified team approach is essential to providing 
comprehensive care that facilitates optimal recovery 
and reintegration into daily life. 

At the core of this team is the neurologist, who 
evaluates the nature and extent of neurological 
damage and directs the overall rehabilitation plan. 
Physiotherapists play a central role in restoring 
movement, strength, and balance through structured 
exercise programs and mobilization techniques. Their 
work is complemented by occupational therapists, who 
focus on improving the patient’s ability to perform 
activities of daily living, such as eating, dressing, and 
personal hygiene. They also assess the need for 
assistive devices and home modifications to promote 
safety and independence. 

Speech and language therapists are critical for patients 
experiencing aphasia, dysarthria, or dysphagia. Their 
interventions aim to restore effective communication, 
improve speech articulation, and ensure safe 
swallowing. In parallel, neuropsychologists assess and 
manage cognitive deficits, memory disturbances, and 
emotional disorders, which are common after stroke 
and can significantly hinder recovery if left 
unaddressed. They may provide cognitive 
rehabilitation and psychotherapy, including behavioral 
strategies for dealing with depression and anxiety. 

Nurses trained in stroke rehabilitation are instrumental 
in providing daily care, monitoring medical status, 
administering medications, and educating both 
patients and caregivers. Their continuous presence 
makes them a key point of contact within the care 
team. Social workers also contribute to the 
multidisciplinary framework by coordinating discharge 
planning, facilitating access to community resources, 
and offering counseling on social or financial issues that 
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may impact recovery. 

This collaborative model ensures that the patient is at 
the center of care, with each specialist contributing 
their expertise to create an individualized, holistic 
rehabilitation plan. Regular interdisciplinary meetings 
allow for the exchange of clinical observations and the 
adjustment of goals and interventions in response to 
the patient’s evolving condition. Such an approach not 
only enhances functional recovery but also improves 
psychological resilience and quality of life for both 

patients and their families. The multidisciplinary 
approach is now considered the gold standard in post-
stroke rehabilitation. Its success lies in the synergy of 
team members, who bring together diverse 
perspectives and skill sets to support the patient’s 
journey from acute care through to community 
reintegration: 

 

 

 Key Focus Key Benefits Challenges Clinical 

Evidence/Impact 

Timing and 

Intensity 

When and 

how 

intensively 

rehabilitation 

should begin 

post-stroke 

Improves 

recovery 

outcomes; 

boosts 

neuroplasticity 

if started early 

Timing must 

align with 

patient 

stability; not 

all patients 

tolerate high 

intensity 

Early rehab 

reduces mortality 

and improves 

NIHSS, Barthel 

Index scores 

Role of 

Technology 

Use of 

robotics, 

VR, BCIs, 

and tele-

rehabilitation 

in therapy 

Enhances 

engagement, 

precision, 

access; 

provides 

measurable 

progress data 

High cost; 

limited access; 

need for 

trained 

professionals 

Robotics and VR 

improve motor 

outcomes; tele-

rehab shown to 

match in-person 

care 

Multidisciplinary 

Approach 

Involvement 

of various 

specialists in 

stroke 

recovery 

Holistic care; 

addresses 

physical, 

cognitive, 

emotional, and 

social aspects 

Requires 

coordination 

and 

communication 

among team 

members 

Team-based 

models are gold 

standard and 

improve overall 

recovery success 

Evidence-Based Outcomes 

The efficacy of neurorehabilitation in post-stroke 
recovery is well-documented through a growing body 
of clinical trials, systematic reviews, and observational 
studies. These studies collectively affirm that 
structured and early rehabilitation significantly 
enhances recovery of motor, cognitive, and functional 
abilities in stroke survivors. The outcomes are 
particularly favorable when rehabilitation is initiated 
within days of the cerebrovascular event and sustained 
over several months. 

One of the most influential trials in the field, the 
Extremity Constraint-Induced Therapy Evaluation 
(EXCITE) trial, demonstrated that constraint-induced 
movement therapy (CIMT) significantly improves upper 
limb function in stroke patients, even months after the 

initial insult. The study included patients who were 
three to nine months post-stroke and showed that 
intensive, repetitive training of the affected limb, 
combined with restraint of the unaffected limb, 
resulted in substantial functional gains compared to 
usual care. These findings provided strong support for 
high-dose, task-specific interventions in 
neurorehabilitation. 

Another high-quality source of evidence is the 
Cochrane Database of Systematic Reviews, which has 
published numerous meta-analyses examining various 
rehabilitation strategies. These reviews consistently 
show that multidisciplinary rehabilitation improves 
outcomes in terms of activities of daily living, mobility, 
and independence. For instance, one Cochrane review 
analyzing over 20 randomized controlled trials found 
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that patients receiving coordinated, team-based care 
were more likely to be alive, living at home, and 
independent six months after stroke. 

Furthermore, the AVERT (A Very Early Rehabilitation 
Trial) study, conducted across multiple countries and 
involving over 2000 patients, investigated the effects of 
very early mobilization (within 24 hours of stroke 
onset). While the trial found that extremely early, high-
intensity mobilization may not be beneficial for all 
patients, it confirmed the importance of tailoring 
rehabilitation timing and intensity to individual 
conditions, as moderate early mobilization showed 
positive outcomes. 

In a more localized context, clinical studies conducted 
in stroke units in Uzbekistan—including observational 
cohorts in neurology departments in Tashkent—have 
shown that patients who received early rehabilitation 
services had better functional scores and lower 90-day 
mortality rates compared to those who received 
standard care only. In one such study involving 60 
stroke patients, those enrolled in a structured physical 
rehabilitation program demonstrated a 25–35 point 
improvement in the Barthel Index and significantly 
lower Modified Rankin Scale (mRS) scores after one 
month of therapy. Additionally, reductions in 
inflammatory biomarkers and better glycemic control 
were associated with faster functional recovery. 

These outcomes are further supported by 
advancements in neuroimaging techniques such as 
diffusion tensor imaging (DTI) and functional MRI 
(fMRI), which have visualized changes in brain 
connectivity and activation patterns in response to 
rehabilitation. Studies using these modalities have 
shown that therapy induces plastic changes in the 
perilesional cortex and contributes to functional 
reorganization of motor and cognitive networks. 

Importantly, long-term follow-up data emphasize that 
the benefits of neurorehabilitation are not only 
immediate but also enduring. Patients who continue 
therapy beyond the acute and subacute phases show 
greater sustained independence, lower risk of 
institutionalization, and improved quality of life 
metrics. Community-based and home-based 
rehabilitation programs play a vital role in maintaining 
these gains, especially for patients with limited mobility 
or access to outpatient services. 

CONCLUSION 

Neurorehabilitation plays an indispensable role in 
enhancing recovery outcomes for stroke survivors. The 
integration of early and intensive therapy, grounded in 
the principles of neuroplasticity, significantly improves 
motor, cognitive, and emotional functioning. A 
multidisciplinary team approach ensures 

comprehensive care that addresses not only physical 
but also psychological and social aspects of recovery. 
The application of modern technologies—such as 
robotics, virtual reality, and tele-rehabilitation—has 
further enriched therapeutic strategies, making 
rehabilitation more effective and accessible. While 
challenges such as limited infrastructure, variable 
standards of care, and financial constraints persist, 
emerging innovations and policy reforms offer 
promising solutions. To fully realize the potential of 
neurorehabilitation, continued investment in research, 
technology, workforce training, and community-based 
care models is essential. Ultimately, a structured, 
personalized, and evidence-based rehabilitation 
pathway should be viewed as an integral component of 
stroke management and long-term healthcare 
planning. 
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