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ABSTRACT

INTRODUCTION: Stroke is a leading cause of functional disability,
potentially resulting in motor, cognitive, and sensory deficits that
compromise autonomy and quality of life. In this context,
neuroplasticity represents a key mechanism for nervous system
reorganization, stimulated by therapeutic interventions that foster
functional recovery. METHODOLOGY: This is a narrative literature
review based on the analysis of scientific articles from national and
international databases, addressing neuroplasticity, stroke, and the
roles of nursing and physical therapy in the rehabilitation process.
RESULTS AND DISCUSSION: Evidence shows that early, continuous,
and individualized rehabilitation enhances neuroplasticity
mechanisms and promotes functional recovery. Nursing contributes
through clinical monitoring, complication prevention, health
education, and the promotion of self-care, while physical therapy
focuses on motor and functional recovery through interventions
targeting muscle strengthening, balance, gait, and functional
training. The integrated work of these professionals promotes more
comprehensive care and improves the quality of the rehabilitation
process. FINAL CONSIDERATIONS: Neuroplasticity plays a
fundamental role in post-stroke recovery, and its stimulation relies
on a structured multiprofessional approach. The integration of
nursing and physical therapy fosters the recovery of functionality, the
prevention of complications, and improved quality of life,
underscoring the importance of therapeutic strategies based on
scientific evidence.

Keywords: Stroke; Neuroplasticity; Rehabilitation; Nursing; Physical
Therapy.

RESUMO
INTRODUGAO: O Acidente Vascular Encefalico (AVE) constitui uma



das principais causas de incapacidade funcional, podendo ocasionar
déficits motores, cognitivos e sensoriais que comprometem a
autonomia e a qualidade de vida. Nesse contexto, a
neuroplasticidade representa um importante mecanismo de
reorganizagao do sistema nervoso, sendo estimulada por
intervencdes terapéuticas capazes de favorecer a recuperacao
funcional. METODOLOGIA: Trata-se de uma revisao narrativa da
literatura, realizada a partir da analise de artigos -cientificos
publicados em bases de dados nacionais e internacionais,
abordando a neuroplasticidade, o AVE e as atribuicbes da
Enfermagem e da Fisioterapia no processo de reabilitacao.
RESULTADOS E DISCUSSAO: As evidéncias demonstram que a
reabilitacao precoce, continua e individualizada potencializa os
mecanismos de neuroplasticidade e favorece a recuperagao
funcional. A Enfermagem contribui por meio do monitoramento
clinico, prevencao de complicacdes, educacao em saude e incentivo
ao autocuidado, enquanto a Fisioterapia atua na recuperacao
motora e funcional por meio de intervencdes direcionadas ao
fortalecimento muscular, equilibrio, marcha e treinamento
funcional. A atuacao integrada desses profissionais promove uma
assisténcia mais abrangente e qualifica o processo de reabilitacao.
CONSIDERAGOES FINAIS: A neuroplasticidade desempenha papel
fundamental na recuperacao pos-AVE, e sua estimulacdao depende
de uma abordagem multiprofissional estruturada. A integracao
entre Enfermagem e Fisioterapia favorece a recuperacao da
funcionalidade, a prevencao de complicacdes e a melhoria da
qualidade de vida, reforcando a importancia de estratégias
terapéuticas baseadas em evidéncias cientificas.

Palavras-chave: Acidente Vascular Encefalico; Neuroplasticidade;

Reabilitacao; Enfermagem,; Fisioterapia.



1. INTRODUCTION

A stroke (CVA) is one of the leading causes of morbidity, mortality,
and functional disability worldwide, representing a significant public
health problem. The disease occurs as a result of the interruption or
rupture of cerebral blood flow, compromising the supply of oxygen
and nutrients to nerve tissue, resulting in cell injury and death.
Stroke can be classified as ischemic, when there is obstruction of
blood flow due to thrombosis or embolism, or hemorrhagic,
characterized by the rupture of an intracranial blood vessel.
Although it can affect individuals of different age groups, its
incidence is significantly higher among the elderly and people with
cardiovascular risk factors, such as hypertension, diabetes mellitus,

dyslipidemia, and atrial fibrillation (Silva; Carmo, 2023).

The sequelae resulting from stroke vary according to the extent and
location of the brain lesion, and may compromise motor, sensory,
cognitive, behavioral, and language functions. Among the most
frequent manifestations are hemiparesis, balance disorders, gait
difficulties, spasticity, loss of motor coordination, and limitations in
performing activities of daily living, factors that directly impact the
functional independence and quality of life of patients (Rodrigues;

Mazzola, 2019).

In this scenario, neuroplasticity stands out as one of the main
biological mechanisms involved in neurological recovery after stroke.
Defined as the nervous system's ability to modify its structural and
functional organization in response to internal or external stimuli,
this property allows the establishment of new neural connections
and the reorganization of damaged circuits. This process involves

cellular, molecular, biochemical, and physiological adaptations,



including synaptic, axonal, dendritic, and regenerative plasticity,
favoring the partial recovery of compromised functions and the
adaptation of the organism to the limitations imposed by brain

injury (Cirillo et al.,, 2024).

The intensity of functional recovery is directly related to the ability to
stimulate these neuroplastic mechanisms through early,
individualized, and continuous therapeutic interventions. Evidence
shows that repetitive motor stimuli, functional training, and targeted
experiences enhance cortical reorganization, favoring the recovery of
motor and cognitive functions. Thus, rehabilitation should begin as
early as possible, respecting the patient's clinical stability and the

particularities of each phase of recovery (Magalhaes et al, 2024).

In this context, Nursing plays an essential role during all stages of
care for patients affected by stroke. In addition to the assistance
provided in the acute phase, with clinical monitoring, medication
administration, early identification of neurological changes, and
prevention of complications, the nurse actively participates in the
rehabilitation process. Their responsibilities include care planning,
health education, guidance for families, encouragement of self-care,
prevention of disabilities, and promotion of treatment continuity,
contributing to functional recovery and improving the patient's

quality of life (Silvia et al, 2023).

In parallel, physiotherapy plays a crucial role in neurological
rehabilitation, working to recover motor and functional abilities
compromised by stroke. Based on clinical assessment, the
physiotherapist establishes therapeutic approaches aimed at
muscle  strengthening, balance training, gait retraining,

improvement of motor coordination, postural correction, and



development of functional skills. These interventions utilize
principles of motor learning and repetition of specific tasks,
promoting stimuli capable of favoring cortical reorganization and
enhancing neuroplasticity mechanisms (Martins et al, 2022; Gomes

et al, 2021).

Physiotherapeutic intervention can begin during hospitalization
through therapeutic positioning, early mobilization, respiratory
exercises, and postural control training, subsequently evolving into
programs for muscle strengthening, gait training, balance,
coordination, and functional activities developed in an outpatient or
home setting. In addition to motor recovery, these interventions
reduce the risk of secondary complications resulting from
immobility, such as joint stiffness, muscle shortening, loss of
strength, respiratory alterations, and falls, promoting greater
functional independence and social reintegration (Nogueira, 2017;

Lima, Conceicao; Tapparelli, 2021).

The complexity of neurological sequelae resulting from stroke
requires an integrated multidisciplinary approach, in which different
areas of knowledge act in a complementary way. While Nursing
focuses its efforts on continuous care, clinical monitoring, health
education, and prevention of complications, Physiotherapy directs
its interventions toward the recovery of functionality and motor
performance. The integration of these practices enhances
neuroplastic mechanisms, expands the possibilities of functional
recovery, and provides more comprehensive, humanized, and

patient-centered care (Vieira et al, 2017).

Given the high prevalence of stroke and the importance of

neuroplasticity as a mechanism responsible for functional recovery,



it becomes relevant to understand how Nursing and Physiotherapy
interventions contribute to enhancing this process. Thus, this study
aims to review the scientific literature on neuroplasticity after stroke,
analyzing the roles of Nursing and Physiotherapy in patient
rehabilitation, with an emphasis on therapeutic strategies capable of

stimulating brain plasticity and promoting functional recovery.

2. METHODOLOGY

This study is characterized as a narrative literature review, developed
with the objective of gathering and analyzing scientific evidence on
neuroplasticity in stroke and the roles of nursing and physiotherapy

iNn patient rehabilitation.

The bibliographic search was conducted between November and
December 2025 in the PubMed, National Library of Medicine (NLM),
and Google Scholar databases, as well as scientific journals in the
health field. The following descriptors were used: "Neuroplasticity",
"Brain plasticity", "Stroke", "Neurological rehabilitation", "Nursing in
post-stroke rehabilitation", and "Physiotherapy in post-stroke

rehabilitation".

Scientific articles and literature reviews published in Portuguese and
English, preferably between 2011 and 2025, related to the proposed
theme, were included. The selected publications were organized
using Mendeley software and analyzed qualitatively, allowing the
identification of key evidence on the mechanisms of neuroplasticity
and the contributions of Nursing and Physiotherapy to the

functional recovery and quality of life of patients affected by stroke.

3. RESULTS AND DISCUSSION



A stroke (CVA) is characterized by the interruption of cerebral blood
flow, and can be classified as ischemic, resulting from vascular
obstruction due to thrombosis or embolism, or hemorrhagic, caused
by the rupture of an intracranial blood vessel. This condition
compromises the supply of oxygen and nutrients to nerve tissue,
causing cell death and neurological deficits of varying magnitudes.
Among the main clinical manifestations are hemiparesis, speech
alterations, facial asymmetry, cognitive deficits, and dysphagia. The
diagnosis is based on clinical evaluation and imaging tests, while
factors such as hypertension, dyslipidemia, smoking, sedentary
lifestyle, and advanced age are among the main risk factors for the

disease (Silva; Carmo, 2023; Silvia et al,, 2023).

The sequelae of stroke often compromise functional independence
and quality of life, making rehabilitation an essential component of
treatment. In this context, neuroplasticity represents the nervous
system's ability to reorganize its structure and function in response
to injury, through the formation and remodeling of neural
connections. This process involves mechanisms such as synaptic,
axonal, and dendritic plasticity, which favor the partial recovery of

compromised functions (Chaves, 2023; Cirillo et al,, 2024).

Functional recovery depends on the provision of early, specific, and
repetitive therapeutic stimuli capable of enhancing neuroplastic
mechanisms. Thus, the integrated action of Nursing and
Physiotherapy is fundamental during rehabilitation, since it
combines clinical care, prevention of complications, and health
education with interventions aimed at motor recovery, balance, gait,
and functionality. This multidisciplinary approach contributes to
greater autonomy, better functional performance, and quality of life

for patients affected by stroke (Magalhaes et al, 2024).



3.1. The Window Of Neuroplasticity And Phases Of Recovery After
Stroke

Functional recovery after a stroke is closely related to neuroplasticity
mechanisms, defined as the nervous system's ability to reorganize
its structure and function in response to brain injury. Although this
process occurs throughout life, there is a period of greater
responsiveness to therapeutic stimuli, known as the neuroplasticity
window, in which the reorganization of neural networks is enhanced
and favors the recovery of compromised functions (Py Laste et al,

2024).

In this context, early rehabilitation is one of the main factors
associated with functional recovery. The application of motor,
sensory, and cognitive stimuli in a systematic, repetitive, and
individualized way favors cortical reorganization, contributing to the
recovery of mobility, functionality, and independence of the patient

(Prigatano et al, 2021).

Post-stroke recovery can be divided into three phases. The acute
phase comprises the first few days after the event and prioritizes
clinical stabilization, prevention of complications, and assessment of
neurological deficits. In this stage, after the patient is stabilized,
rehabilitation can be Initiated through early mobilizations,
therapeutic positioning, respiratory exercises, and initial motor
stimuli, always according to the individual's clinical condition (Silvia

et al, 2023; Magalhaes et al, 2024).

The subacute phase, corresponding to the first weeks and months
after the stroke, represents the period of greatest potential for

functional recovery, due to the greater responsiveness of the



nervous system to therapeutic stimuli. During this period,
rehabilitation programs based on muscle strengthening, functional
training, postural control, balance, motor coordination, and gait
retraining promote important clinical and functional gains

(Magalhaes et al,, 2024).

In the chronic phase, although the speed of recovery is reduced, the
neuroplasticity mechanisms remain active and can be stimulated by
continuous and individualized interventions. Maintaining treatment
at this stage helps preserve functional gains, prevent secondary
complications, reduce limitations, and promote independence in
activities of daily living, reinforcing the importance of continued
multidisciplinary care throughout the entire rehabilitation process

(Magalhaes et al,, 2024).

3.2. Clinical Manifestations And Motor Impairment In Stroke

The clinical manifestations of stroke vary according to the location
and extent of the brain lesion, and may compromise motor, sensory,
cognitive, and communication functions. In general, symptoms have
a sudden onset and include altered level of consciousness, motor
deficits, speech disorders, sensory changes, facial paralysis, and
spasticity, conditions that directly impact the patient's functionality

and quality of life (Martins et al, 2016, Piassaroli et al., 2012).

Motor impairment represents one of the main sequelae of stroke
and can manifest as paresis, characterized by reduced muscle
strength, or plegia, defined as complete loss of voluntary
movements. These alterations can affect a single limb (monoplegia),
one side of the body (hemiplegia), or all four limbs (quadriplegia),

depending on the area of the brain affected. Identifying the pattern



of motor impairment is essential to establish the functional
prognosis and guide therapeutic planning (Gomes Cancela, 2008;
Thinen; Tsukimoto; Tsukimoto, 2016; Dutra et al, 2017, Marques et al,

2019).

In order to synthesize the main clinical manifestations and types of

motor impairment observed after stroke, Table 1 presents their

characteristics and functional repercussions.

Table 1.

Main clinical

observed in patients affected by stroke.

Clinical
manifestation

Hemiparesis/H
emiplegia

Monoplegia

Quadriplegia

(Tetraplegia)

Speech
disorders

Sensory
changes

Characteristics

Partial reduction or
complete loss of
movement on one side
of the body.

Motor impairment
restricted to a single
upper or lower limb.

Motor impairment in all
four limbs due to
extensive brain lesions.

Dysarthria, aphasia, and
difficulties in
understanding or
expressing language.

Hypoesthesia, anesthesia
and paresthesia.

manifestations and motor

impairments

Main functional
repercussions

Impaired gait, balance,
motor coordination, and
ability to perform activities
of daily living.

Localized functional
limitation, especially when
it affects the dominant
limb.

High degree of functional
dependence and need for
continuous assistance.

Impairment of
communication, social
interaction, and autonomy.

Reduced sensory
perception, increasing the
risk of injuries and falls.



Spasticity Increased muscle tone Restricted range of motion,
associated with postural changes, and
involuntary muscle functional limitations.
contraction.

Facial Facial asymmetry and Changes in facial
paralysis difficulty in moving the expression, feeding,
facial muscles. swallowing, and

communication.

Altered level Drowsiness, mental This indicates greater
of confusion, or decreased clinical severity and a need
consciousness level of consciousness. for continuous monitoring.

Source: Prepared by the authors based on Gomes Cancela (2008);
Thinen, Tsukimoto e Tsukimoto (2016); Piassaroli et al. (2012); Martins
et al. (2016); Dutra et al. (2017); Marques et al. (2019); Zilli, Lima e
Kohler (2014).

The clinical manifestations of stroke exhibit high variability
depending on the location and extent of the brain lesion,
significantly impacting the patient's functional capacity and
autonomy. Motor deficits, especially hemiparesis and hemiplegia,
are the most frequent sequelae and are directly associated with
reduced mobility, balance, and the performance of activities of daily
living (Gomes Cancela, 2008; Thinen; Tsukimoto; Tsukimoto, 2016). In
addition, sensory alterations, speech disorders, spasticity, and facial
paralysis can compromise communication, social interaction, and
increase the risk of complications, reinforcing the need for a
comprehensive clinical evaluation (Martins et al, 2016, Piassaroli et

al., 2012; Zilli; Lima; Kohler, 2014).

In this context, early recognition of these manifestations allows for
the planning of individualized interventions and promotes better

functional outcomes. The integrated work of Nursing and



Physiotherapy is fundamental throughout the rehabilitation process,
since continuous monitoring, prevention of complications, and
implementation of strategies aimed at motor and functional
recovery contribute to enhancing neuroplasticity mechanisms and
promoting greater independence and quality of life for patients

affected by stroke (Marques et al, 2019; Giani; Mariana; Lima, 2019).

3.3. The Role Of Nursing And Physiotherapy In Post-Stroke
Rehabilitation

Rehabilitation of patients affected by stroke requires
multidisciplinary interventions aimed at recovering impaired
functions and preventing secondary complications. Due to the
diversity of motor, sensory, cognitive, and functional sequelae,
treatment must be individualized and initiated early, respecting the
patient's clinical condition. In this context, Nursing and
Physiotherapy play complementary roles throughout all phases of
rehabilitation, contributing to functional recovery and improved

quality of life (Ribeiro et al., 2021; Lopes; Pinheiro; Sousa, 2025).

In addition to clinical management, both professions work to
continuously stimulate functionality through interventions capable
of promoting neuroplasticity mechanisms. While Nursing
continuously monitors the patient, preventing complications and
promoting health education, Physical Therapy focuses its
interventions on motor and functional recovery, using specific
exercises and training geared towards activities of daily living

(Cabrita et al, 2024, Barros et al,, 2014).

In order to synthesize the main responsibilities of these professionals

during post-stroke rehabilitation, Table 2 presents the interventions



developed by Nursing and Physical Therapy and their respective

therapeutic objectives.

Table 2. Main responsibilities of Nursing and Physiotherapy in the

rehabilitation of patients after a stroke.

Areas of Nursing Physiotherapy
expertise:
Initial Neurological monitoring, Assessment of function,
assessment vital signs, application of motor skills, posture,
clinical scales, and balance, gait, and functional
systematization of capacity.
nursing care.
Prevention Prevention of pressure Prevention of contractures,
of injuries, dysphagia, joint stiffness, muscle
complicatio aspiration, falls, infections, weakness, respiratory
ns and continuous clinical complications, and
monitoring. functional limitations
resulting from immobility.
Functional Encouraging self-care, Muscle strengthening, gait
recovery assisting with activities of training, balance, motor
daily living, and coordination, postural
promoting safe mobility. control, and functional
training.
Health Guidance for patients and Guidance regarding home
education their families regarding exercises, positioning,

Neuroplastic
ity

medications, home care,
prevention of future
events, and self-care.

Continuous stimulation
during daily care,
encouraging mobility and
active participation of the
patient in rehabilitation.

transfers, and environmental
adaptations.

Repetitive exercises, guided
tasks, functional practice,
and motor training aimed at
cortical reorganization.



Common Promoting autonomy, Promoting autonomy,

goal preventing complications, restoring functionality, and
functional recovery, and reintegrating individuals into
improving quality of life. activities of daily living.

Source: Prepared by the authors based on Ribeiro et al (2021);
Oliveira, Garanhani e Garanhani (2011); Barros et al. (2014); Rodrigues
et al. (2021); Cabrita et al. (2024); Lopes, Pinheiro e Sousa (2025);
Dornellas et al. (2025); Gao et al. (2023); Lima et al. (2024); Magalhaes
et al. (2024).

The interventions presented in Table 2 demonstrate that post-stroke
rehabilitation depends on the integration of different therapeutic
strategies. Nursing acts continuously in clinical monitoring,
prevention of complications, health education, and encouragement
of self-care, while Physical Therapy directs its interventions towards
the recovery of functionality through motor training, balance, gait,
and postural control (Ribeiro et al, 2021, Cabrita et al, 2024, Lopes;
Pinheiro; Sousa, 2025).

Although they have specific competencies, both areas share the
goal of promoting functional independence and the patient's
reintegration into their daily activities. Repetition of functional tasks,
motor and sensory stimulation, and active patient participation
during rehabilitation favor neuroplasticity mechanisms, enabling the
reorganization of neural networks and contributing to the recovery
of functions compromised by stroke (Barros et al, 2014, Magalhaes
et al, 2024; Dornellas et al, 2025). Therefore, an interdisciplinary
approach strengthens the comprehensiveness of care and expands

the possibilities for functional recovery and improved quality of life.

4. FINAL CONSIDERATIONS



This review showed that neuroplasticity plays a fundamental role in
the functional recovery of patients affected by stroke, constituting
an important mechanism for the reorganization of the nervous
system after injury. In this context, the integrated action of Nursing
and Physiotherapy has proven indispensable to enhance this
process, through interventions aimed at restoring functionality,

preventing complications, and promoting patient autonomy.

The evidence analyzed demonstrates that rehabilitation should be
initiated early and maintained continuously, respecting the clinical
and functional needs of each individual. Interventions based on early
mobilization, functional training, muscle strengthening, gait
retraining, health education, and clinical monitoring favor neural
reorganization and contribute to improving functional

independence and quality of life.

The integrated action of Nursing and Physiotherapy constitutes one
of the main pillars of post-stroke rehabilitation, as it combines care,
therapeutic interventions, and health education, favoring
neuroplasticity, functional recovery, and the quality of life of patients.
In addition, the development of new research is fundamental to
expanding scientific evidence and improving rehabilitation

strategies.
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