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Abstract 

Stroke remains a leading cause of disability worldwide, affecting motor, 

sensory, and cognitive functions. Physiotherapy is crucial in every phase of 

stroke care, from acute hospital management to long-term community-based 

rehabilitation. This paper outlines the scope of neurophysiotherapy 

interventions including bed mobility training, balance restoration, gait 

retraining, spasticity management, and neuroplasticity-based therapies. The 

impact of early mobilization in stroke units and use of task-specific training to 

promote functional independence is highlighted. This paper also explores the 

transition from hospital to home and how community-based therapy ensures 

sustained improvement in quality of life. 
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INTRODUCTION 

Stroke remains one of the leading causes of disability worldwide, with significant morbidity 

and mortality. Survivors often experience a range of neurological impairments including 

motor deficits, sensory disturbances, cognitive dysfunction, and emotional challenges. These 

impairments reduce functional independence and quality of life. Neurophysiotherapy has 

emerged as a critical discipline in managing these complex sequelae, offering targeted 

interventions to promote recovery, minimize disability, and facilitate reintegration into 

community life. 
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Neurophysiotherapy encompasses a range of techniques and approaches designed to stimulate 

neuroplasticity and restore motor and sensory function. The comprehensive care continuum 

extends from the acute hospital phase through subacute rehabilitation and finally to 

community-based interventions. This paper discusses the role of neurophysiotherapy in stroke 

management, reviews current evidence, explores clinical challenges, and considers future 

directions in optimizing care pathways. 

 

Table 1: Phases of Stroke Rehabilitation and Key Interventions 

Phase Duration 
Key Neurophysiotherapy 

Interventions 
Goals 

Acute 

Phase 

0-7 days post-

stroke 

Positioning, PROM, sensory 

stimulation, early mobilization 

Prevent complications, 

maintain ROM 

Subacute 

Phase 

1 week to 3 

months post-

stroke 

Task-oriented training, motor 

relearning, balance exercises 

Improve motor control, 

independence 

Chronic 

Phase 

>3 months post-

stroke 

Community reintegration, aerobic 

training, functional tasks 

Maximize functional 

independence 

 

LITERATURE REVIEW 

 

 

Figure no.1: Diagram of Neurophysiotherapy Techniques Used in Stroke Rehabilitation 
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Stroke rehabilitation aims to harness the brain's intrinsic capacity for reorganization, termed 

neuroplasticity, which underpins functional recovery. The principles of neurophysiotherapy 

are based on promoting adaptive plastic changes via repetitive, task-specific training, sensory 

stimulation, and motor learning. 

 

Acute Care Phase 

Early initiation of neurophysiotherapy during the acute phase (first 72 hours post-stroke) is 

associated with improved outcomes. Interventions focus on prevention of secondary 

complications such as contractures, deep vein thrombosis, pressure sores, and respiratory 

issues. Techniques include passive range of motion exercises, positioning to prevent 

deformities, and early mobilization as tolerated. 

 

Evidence from randomized controlled trials (RCTs) supports the benefits of early mobilization 

on motor recovery and reduced hospital stay length. However, care must be individualized 

considering patient stability and neurological status. Guidelines emphasize interdisciplinary 

coordination to balance rehabilitation benefits against medical risks. 

 

Subacute and Rehabilitation Phase 

The subacute phase, often encompassing inpatient rehabilitation, involves more active and 

intensive neurophysiotherapy. Therapeutic approaches include: 

 Neurodevelopmental Techniques (NDT/Bobath): Focus on facilitating normal 

movement patterns and inhibiting abnormal reflexes. 

 Task-Oriented Training: Emphasizes practicing functional tasks (e.g., reaching, 

grasping, walking) to promote motor relearning. 

 Constraint-Induced Movement Therapy (CIMT): Encourages use of the affected 

limb by restraining the unaffected side, proven effective in improving upper limb 

function. 

 Balance and Gait Training: Utilizes exercises, assistive devices, and treadmill 

training to restore mobility. 

 

Meta-analyses have shown that these interventions improve motor function, independence in 

activities of daily living (ADLs), and balance. Technologies such as robotic-assisted therapy, 
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virtual reality, and neuromuscular electrical stimulation (NMES) are gaining popularity to 

augment conventional therapy. 

 

Chronic and Community Phase 

Long-term recovery and community reintegration require sustained physiotherapy efforts. 

Patients face challenges such as residual motor deficits, spasticity, fatigue, and psychosocial 

barriers. Home-based exercise programs, caregiver education, and tele-rehabilitation have 

expanded access to continued care. 

 

Group exercise classes, functional electrical stimulation, and aerobic training also support 

cardiovascular health and overall well-being. Community-based rehabilitation fosters social 

participation, vocational training, and independent living, which are critical for holistic 

recovery. 

 

Table 2: Common Neurophysiotherapy Techniques Used in Stroke Management 

Technique Purpose 
Typical 

Application Stage 
Benefits 

Constraint-Induced 

Movement Therapy 

(CIMT) 

Improve upper limb 

motor function 

Subacute and 

Chronic 

Enhances 

neuroplasticity, reduces 

learned non-use 

Bobath/NDT 

Approach 

Facilitate normal 

movement patterns 
Acute and Subacute 

Improves muscle tone 

and coordination 

Functional Electrical 

Stimulation (FES) 
Stimulate weak muscles 

Subacute and 

Chronic 

Enhances muscle 

activation and strength 

Mirror Therapy 
Promote motor recovery 

via visual feedback 

Subacute and 

Chronic 

Improves motor cortex 

activation 

 

PHYSIOLOGICAL BASIS OF NEUROPHYSIOTHERAPY 

Neurophysiotherapy is a specialized branch of physiotherapy focusing on the rehabilitation of 

patients with neurological disorders or injuries affecting the central and peripheral nervous 

systems. The physiological basis of neurophysiotherapy stems from understanding how the 
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nervous system controls movement, sensation, coordination, and muscle function, and how 

these processes can be modulated to promote recovery. 

 

1. Neuroplasticity 

At the core of neurophysiotherapy is the concept of neuroplasticity — the nervous system’s 

ability to reorganize itself by forming new neural connections. After injury such as stroke, 

traumatic brain injury, or spinal cord injury, damaged neurons may lose their function.  

 

Neurophysiotherapy techniques aim to stimulate surviving neurons and promote the rewiring 

of neural pathways to compensate for lost function. This plasticity enables partial or 

sometimes full recovery of motor skills, sensory functions, and coordination. 

 Synaptic plasticity: Strengthening or weakening of synapses in response to activity. 

 Cortical remapping: Functional areas of the brain may reorganize, allowing new 

regions to take over lost functions. 

 

2. Motor Learning and Motor Control 

Neurophysiotherapy relies heavily on principles of motor learning and motor control. Motor 

learning involves acquiring or reacquiring movement skills through practice and experience, 

engaging processes such as: 

 Sensory feedback integration: The nervous system constantly processes 

proprioceptive (body position), tactile, visual, and vestibular inputs to refine 

movement. 

 Feed forward control: Anticipatory adjustments made by the central nervous system 

to prepare muscles for movement. 

 Feedback control: Real-time corrections during movement execution based on 

sensory inputs. 

 

Therapeutic exercises and functional tasks in neurophysiotherapy aim to enhance these 

processes by repetitive, task-specific training to improve voluntary control. 

 

3. Reflex Arcs and Spinal Cord Physiology 

Reflex mechanisms are important for maintaining posture and protecting the body from 

injury. After neurological injury, reflexes may be exaggerated (spasticity) or diminished 
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(flaccidity). Neurophysiotherapy techniques such as facilitation and inhibition target these 

reflex arcs to normalize muscle tone and improve voluntary movements. 

 Alpha motor neurons: Innervate skeletal muscles; targeted through techniques to 

improve muscle activation. 

 Gamma motor neurons: Regulate muscle spindle sensitivity, influencing muscle 

tone. 

 Reciprocal inhibition: Activating one muscle group inhibits the antagonist muscles, 

useful in reducing spasticity. 

 

4. Sensory-Motor Integration 

Sensory inputs are crucial for initiating and refining movement. Neurophysiotherapy uses 

sensory stimulation techniques (like tapping, brushing, vibration) to enhance sensory input to 

the nervous system, thereby improving motor responses. 

 Enhanced proprioceptive feedback improves balance and coordination. 

 Sensory retraining can reduce sensory deficits following nerve injury. 

 

5. Central Nervous System Repair and Regeneration 

Although neurons in the central nervous system have limited regenerative capacity, 

neurophysiotherapy helps maximize functional recovery by promoting compensatory 

mechanisms such as: 

 Recruitment of alternative neural pathways. 

 Enhancing surviving neural circuits. 

 Preventing secondary complications such as muscle atrophy and joint contractures. 

 

6. Role of Neurotransmitters and Neurochemicals 

Recovery is also influenced by changes in neurotransmitter levels and neurotrophic factors 

that support neuron survival and growth. 

 Physical activity and neurophysiotherapy interventions can increase brain-derived 

neurotrophic factor (BDNF), which supports neuroplasticity. 

 Modulation of excitatory and inhibitory neurotransmitters (like glutamate and GABA) 

affects motor recovery and muscle tone. 
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CHALLENGES IN NEUROPHYSIOTHERAPY FOR STROKE 

Despite advances, several challenges limit the effectiveness and accessibility of 

neurophysiotherapy: 

 

Patient-Specific Factors 

Stroke severity, lesion location, cognitive impairments, and co-morbidities impact 

rehabilitation potential. Cognitive deficits such as aphasia, attention disorders, and memory 

problems may reduce participation in therapy and learning. 

 

Timing and Intensity 

Determining optimal timing and dosing of interventions remains controversial. While early 

mobilization is beneficial, excessive or premature activity may exacerbate injury. Similarly, 

therapy intensity must balance patient fatigue with promoting plasticity. 

 

Resource Constraints 

In many settings, there is a shortage of trained neurophysiotherapists and rehabilitation 

facilities. Access to advanced technologies like robotics and virtual reality is limited, 

especially in low-resource regions. 

 

Psychosocial Barriers 

Depression, anxiety, and lack of motivation are common after stroke and hinder rehabilitation 

engagement. Social isolation and caregiver burden further complicate recovery. 

 

Lack of Standardized Protocols 

Variation in clinical practices and limited consensus on best evidence-based protocols 

contribute to inconsistent rehabilitation outcomes. 

 

SCOPE AND FUTURE DIRECTIONS 

The scope of neurophysiotherapy in stroke management continues to expand with emerging 

research and technology: 
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Personalized Rehabilitation 

Advances in neuroimaging and biomarkers may enable individualized therapy plans based on 

lesion characteristics and neural connectivity patterns. Precision rehabilitation aims to 

maximize responsiveness to interventions. 

 

Technology-Enhanced Therapies 

Robotics, brain-computer interfaces, virtual reality, and wearable sensors offer promising 

avenues to increase therapy intensity, provide real-time feedback, and engage patients more 

effectively. These tools facilitate remote monitoring and telerehabilitation. 

 

Integrative Multidisciplinary Care 

Optimal stroke recovery requires collaboration between neurologists, physiotherapists, 

occupational therapists, speech therapists, psychologists, and social workers. Integrative 

models that coordinate care across acute, subacute, and community settings improve 

outcomes. 

 

Community Reintegration Programs 

Focusing on vocational rehabilitation, social skills training, and peer support promotes 

participation and quality of life. Innovations in mobile health (mHealth) and digital platforms 

enhance access and patient empowerment. 

 

Research and Education 

Ongoing clinical trials and translational research continue to refine understanding of 

neuroplasticity and effective interventions. Training programs must equip physiotherapists 

with skills in evidence-based stroke rehabilitation and emerging technologies. 

 

IMPLEMENTATION STRATEGIES IN CLINICAL PRACTICE 

Successful neurophysiotherapy implementation hinges on several strategies: 

 Early assessment and continuous functional evaluation. 

 Setting realistic, patient-centered goals. 

 Educating patients and caregivers about the importance of adherence. 

 Incorporating motivational techniques to enhance engagement. 

 Utilizing standardized outcome measures to track progress. 



 
 
 

53 Page 45-54 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Physiotherapy in Medical and Surgical Conditions  

Volume 1, Issue 1, January-June, 2025 

 Adapting therapy based on patient response and evolving needs. 

 Advocating for resource allocation and policy support to expand services. 

 

CASE STUDY EXAMPLE 

A 65-year-old male patient with left hemiparesis following ischemic stroke was admitted for 

neurorehabilitation. Initial management included passive range of motion exercises, 

positioning, and respiratory physiotherapy. Subacute care involved task-specific training, 

CIMT for the affected upper limb, and balance exercises with assistive devices. Tele-

rehabilitation supported continuation of therapy after discharge. After six months, the patient 

regained independent ambulation and resumed social activities, illustrating the continuum of 

neurophysiotherapy care. 

 

CONCLUSION 

The management of stroke extends far beyond the acute medical phase, requiring 

comprehensive physiotherapeutic intervention for optimal recovery. From the earliest days 

post-stroke, physiotherapy can enhance neurological recovery through techniques rooted in 

the principles of neuroplasticity. Over time, progressive and task-oriented rehabilitation 

fosters motor relearning and encourages independence in activities of daily living. Continued 

therapy during home-based or outpatient care sustains the momentum of recovery and aids 

reintegration into social and vocational roles. As research continues to illuminate novel 

techniques—such as robotics, virtual reality, and mirror therapy—the future of stroke 

rehabilitation promises enhanced outcomes under the physiotherapist's skilled guidance. 

 

REFERENCES 

1. Agarwal, S., Kumar, P., & Mehta, R. (2021). Early mobilization in acute stroke care: 

A randomized controlled trial. Indian Journal of Neurorehabilitation, 8(2), 134-142. 

2. Banerjee, A., & Singh, V. (2019). Neuroplasticity and stroke rehabilitation: A clinical 

perspective. Journal of Indian Physiotherapy, 12(1), 23-34. 

3. Choudhary, M., & Reddy, T. (2020). Constraint-induced movement therapy in Indian 

stroke patients. Asian Journal of Neurosciences, 15(4), 290-297. 

4. Desai, K., & Joshi, N. (2018). Role of task-oriented training in subacute stroke 

rehabilitation. International Journal of Physiotherapy Research, 6(3), 1012-1018. 



 
 
 

54 Page 45-54 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Physiotherapy in Medical and Surgical Conditions  

Volume 1, Issue 1, January-June, 2025 

5. Gupta, R., & Patel, S. (2022). Use of robotic-assisted therapy in stroke rehabilitation: 

Indian clinical trials review. Indian Journal of Medical Technology, 10(1), 45-53. 

6. Iyer, L., & Narayanan, K. (2019). Tele-rehabilitation models for chronic stroke 

patients in rural India. Journal of Rural Health and Rehabilitation, 7(2), 78-85. 

7. Menon, S., & Rao, V. (2020). Community reintegration following stroke in India: 

Challenges and opportunities. Indian Journal of Social Medicine, 5(1), 11-19. 

8. Adams, H. P., Davis, P. H., Leira, E. C., Chang, K. C., Bendixen, B. H., Clarke, W. R., 

& Woolson, R. F. (1999). Baseline NIH Stroke Scale score strongly predicts outcome 

after stroke: A report of the Trial of Org 10172 in Acute Stroke Treatment (TOAST). 

Neurology, 53(1), 126-131. 

9. Dobkin, B. H. (2005). Rehabilitation after stroke. New England Journal of Medicine, 

352(16), 1677-1684. 

10. Langhorne, P., Bernhardt, J., & Kwakkel, G. (2011). Stroke rehabilitation. Lancet, 

377(9778), 1693-1702. 

11. Veerbeek, J. M., van Wegen, E., van Peppen, R., van der Wees, P. J., Hendriks, E., 

Rietberg, M., & Kwakkel, G. (2014). What is the evidence for physical therapy 

poststroke? A systematic review and meta-analysis. PLoS One, 9(2), e87987. 

12. Pollock, A., Baer, G., Campbell, P., Choo, P. L., Forster, A., Morris, J., & Langhorne, 

P. (2014). Physical rehabilitation approaches for the recovery of function and mobility 

following stroke. Cochrane Database of Systematic Reviews, (4), CD001920. 

13. Veerbeek, J. M., Kwakkel, G., van Wegen, E., Ket, J. C., & Heymans, M. W. (2014). 

Early prediction of outcome of activities of daily living after stroke: A systematic 

review. Stroke, 45(4), 1053-1058. 

14. Winstein, C. J., Stein, J., Arena, R., Bates, B., Cherney, L. R., Cramer, S. C., & 

Zorowitz, R. D. (2016). Guidelines for adult stroke rehabilitation and recovery. Stroke, 

47(6), e98-e169. 


