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THE ROAD TO RECOVERY: OVERCOMING THE
CHALLENGE OF STROKE

Abstract Authors

Stroke is a leading cause dPr. Vishal Verma PT
disability worldwide, and early interventiorAssistant Professor
with  physiotherapy is critical  forSchool of Physiotherapy and Allied
maximizing recovery and minimizing longHealth Sciences
term impairments. This chapter provide apardar Bhagwan Singh University
overview of the principles and techniques &alawala, Dehradun, Uttarakhand
stroke physiotherapy management, with ladia.
focus on evidence-based practices for
promoting motor recovery, improvingdr. Shivee Sharma
functional outcomes, and enhancing quali§yssistant Professor
of life for stroke survivors. The chapteBGRR Paramedical College
begins with a discussion of the patkotdwar, Uttarakhand, India.
physiology of stroke, including the various
types of stroke and the implications for
physiotherapy management. The importance
of early intervention and the role of
physiotherapy in the acute and sub acute
phases of stroke recovery will be
highlighted, along with the benefits of a
multidisciplinary  approach to  stroke
rehabilitation. The chapter then delve into
the specific techniques and exercises used in
stroke physiotherapy, including motor
relearning, task-specific training, and
constraint-induced movement therapy. The
use of technology and virtual reality in
stroke rehabilitation will also be explored,
along with the potential for future research
and advancements in the field. Challenges
and limitations of stroke physiotherapy will
also be discussed, such as the need for
individualized treatment plans and the
potential for plateauing or regression in
recovery. Finally,the chapter conclude with
a summary of the key takeaways for stroke
physiotherapy = management and the
importance of ongoing support and follow-
up care for stroke survivors. Overall,this
chapter provide a comprehensive overview
of stroke physiotherapy management, with a
focus on evidence-based practices and the
latest research in the field. By highlighting
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the importance of early intervention, a
multidisciplinary approach, and
individualized treatment plans, this chapter
serve as a valuable resource for healthcare
professionals, researchers, and students in
the field of stroke rehabilitation.
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l. INTRODUCTION

Stroke is a major cause of long-term disabilitithvapproximately 17 million people
worldwide experiencing a stroke each year 1. Thhmgaict of stroke on physical function can
be significant, with many stroke survivors expeciag hemi paresis, spasticity, and balance
deficits that can lead to decreased mobility andependence 2. As such, effective
rehabilitation is critical for optimizing functiohautcomes and quality of life in stroke
survivors. Physiotherapy is an important compormérstroke rehabilitation, with the goal of
improving motor function, gait, and balance 3. Rbtygrapy interventions typically involve
a combination of exercise, neuromuscular re-edoicatand gait training, with the aim of
promoting neuroplasticity and facilitating recovety The physiotherapy management of
stroke is a complex and multifaceted process #tires a comprehensive understanding of
the underlying pathophysiology of stroke and thengples of motor learning and
neuroplasticity. The physiotherapy managementrokstis typically divided into three main
phases: the acute phase, the sub acute phaseheatronic phase. In the acute phase of
stroke, the primary goal of physiotherapy is tovpré complications and promote early
mobilization. This may involve passive range of ioiotexercises, positioning, and bed
mobility training. Early mobilization has been showo improve functional outcomes and
reduce the risk of complications such as pneumamd deep vein thrombosis. In the
subacute phase of stroke, the focus of physiotlyeshjfts to motor recovery and functional
rehabilitation 5. This may involve a combinationtagk-specific training, gait training, and
balance training. The use of evidence-based intéives such as CIMT and VRT may also
be beneficial in promoting motor recovery 6.

Stroke is a heterogeneous disease that can bgfieldsbased on various factors,
including the underlying pathophysiology, clinicapresentation, and imaging
characteristics.The most common classification twbke is based on the underlying
pathophysiology, which can be either ischemic antwehagic.Ischemic stroke accounts for
approximately 87% of all strokes and occurs assalt®f a blockage or occlusion of a blood
vessel in the brain. Ischemic stroke can be furthassified based on the location of the
occlusion, with the most common types being larggsel occlusion, small vessel occlusion,
and cardioembolic stroke.Hemorrhagic stroke acsotortapproximately 13% of all strokes
and occurs as a result of bleeding in the braimeétehagic stroke can be further classified
based on the location of the bleeding, with the tmemnmon types being intracerebral
hemorrhage and subarachnoid hemorrhage.

II. CLASSIFICATION OF STROKE

Clinical classification of stroke is based on thegenting symptoms and signs, and
can be classified into the following types: (1) etmal infarction, (2) intracerebral
hemorrhage, (3) subarachnoid hemorrhage, and @gtemmined stroke. This classification
system is widely used in clinical practice and bagn shown to be useful in predicting
prognosis and guiding

Treatment decisions 7. Imaging classification oble is based on the characteristics
of the stroke on neuro imaging studies, includingiputed tomography (CT) and magnetic
resonance imaging (MRI). Imaging classificationstbke includes the following types: (1)
ischemic stroke, (2) hemorrhagic stroke, and @)dient ischemic attack.

Copyright © 2024 Authors Page | 203



1.

Futuristic Trends in Biotechnology
e-ISBN:978-93-6252-862-9
[IP Series, Volume 3, Book 13, Part 2, Chapter 5
THE ROAD TO RECOVERY: OVERCOMING THE CHALLENGES O&FTROKE

Ischemic Stroke: Ischemic stroke occurs when a blood clot block$oadvessel in the
brain, which leads to a lack of blood flow and oegygo the brain tissue. This can cause
brain damage and result in various neurologicalpggms. Common causes of ischemic
stroke include atherosclerosis, cardio-embolisrd, sanall vessel disease. Atherosclerosis
is a condition where plaque builds up in the ageland can block blood flow. Cardio-
embolism is when a blood clot forms in the head #mavels to the brain, blocking a
blood vessel. Small vessel disease is when thel &oald vessels in the brain become
damaged and block blood flow.

Hemorrhagic Stroke: Hemorrhagic stroke occurs when a blood vessel @ btain
ruptures and causes bleeding in the brain tisshis.Can cause brain damage and result in
various neurological symptoms. Common causes ofohdragic stroke include high
blood pressure, aneurysms, and arteriovenous matwns (AVMs). High blood
pressure can cause the blood vessels in the loranedken and rupture. Aneurysms are a
bulging or ballooning of the blood vessel wall, alnican rupture and cause bleeding.
AVMs are abnormal connections between arteries \aids in the brain, which can
rupture and cause bleeding.

Transient Ischemic Attack (TIA): A transient ischemic attack (TIA) is a temporary
blockage of blood flow to the brain, which can @ugurological symptoms that resolve
within 24 hours. TIAs are often referred to as "rsitnokes” and can be a warning sign of
an impending stroke. Common causes of TIA inclutherasclerosis, cardio-embolism,
and small vessel disease. 8

Cryptogenic Stroke: Cryptogenic stroke is a type of stroke where theseds unknown.
This can occur in up to 30% of all strokes. Theseaof cryptogenic stroke is often
difficult to determine and may require extensivaitey and evaluation.9

Physiotherapy plays a crucial role in the rehadditin of stroke patients. The aim
of physiotherapy is to improve the patient's mopilstrength, and balance, as well as to
prevent complications such as muscle contracturdpeessure sores. The physiotherapy
management of stroke patients typically involvagéhstages: acute care, rehabilitation,
and community reintegration.

In the acute care stage, the focus is on prevecbngplications and maintaining
joint range of motion. Passive range of motion eisess, bed mobility exercises, and
positioning are some of the techniques used instiaige.

In the rehabilitation stage, the focus is on impmgvthe patient's functional
abilities. A variety of techniques can be usechis stage, such as:

* Range of Motion ExercisesThese exercises aim to improve the patient's jainge
of motion. Techniques such as active-assisted rarfigmotion, passive range of
motion, and stretching can be used.

» Balance Training: This involves exercises to improve the patiebétance, such as
standing on one leg, weight shifting, and pertudvatraining.

* Bobath Therapy: This involves using techniques such as handhaglitation, and
inhibition to improve the patient's movement patserl0
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* Neuro Developmental Treatment This involves using techniques such as
facilitation, inhibition, and positioning to impreuthe patient's movement patterns.

» Strengthening Exercises These exercises aim to improve the patient's hausc
strength. Techniques such as resistance trainsogpetric exercises, and functional
electrical stimulation can be used.

» Task-Specific Training: This involves practicing functional tasks that armgportant
to the patient, such as dressing, grooming, andimgl

» Constraint-Induced Movement Therapy. This involves restraining the unaffected
limb to encourage the use of the affected limb.

* Mirror therapy: This involves using a mirror to ate the illusion of movement in the
affected limb.

* Virtual Reality: This involves using virtual reality systems toyd® an immersive
and interactive environment for rehabilitation.

* Gait Training: This involves training the patient to walk agalechniques such as
treadmill training, partial body weight supportdaover ground training can be used.

lll. RANGE OF MOTION (ROM)

Range of motion (ROM)exercises are important fook& patients to maintain or
improve their functional abilities. Here's how RQMercises can help:

1. Improves Joint Mobility: ROM exercises can help improve joint mobility itroke
patients. This can help reduce the risk of contir@st and improve the ability to perform
ADL (24).

2. Enhances Muscle StrengthROM exercises can also help enhance muscle sfreng
stroke patients. This can improve their abilitypgrform ADL such as standing up from a
chair or climbing stairs (25).

3. Improves Circulation: ROM exercises can help improve circulation irokér patients.
This can help reduce the risk of blood clots angrowe overall cardiovascular health
(26).

4. Reduces Spasticity:ROM exercises can help reduce spasticity in stypgents. This
can improve their ability to perform ADL and redyuan (27).
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Research has shown that ROM exercises can be iedfeict improving joint
mobility, muscle strength, circulation, and redig spasticity in strokepatients. A
randomized controlled trial found that a ROM exseciprogram was effective
improving shoulder range of motion in stroke patgi28).

Another study found that ROM exercises combinedh wiher interventions su
as electrical stimulation were effective in redgcgpasticity in stroke patiel

IV. BALANCE TRAINING

Balance training is an important component of strodhabilitation, as stroke patiel
often experience balance impairments that can taffemr abilty to perform activities o
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daily living and increase their risk of falls. Hesiee some guidelines for designing a balance
training program for stroke patients:

1. Assess the Patient's Balancéhe first step in designing a balance traininggpam is to
assess the patient's balance. This can be dong staimdardized balance tests such as the
Berg Balance Scale or the Timed Up and Go test.r&helts of the assessment can be
used to identify the patient's specific balanceampents and to set goals for the training
program.

2. Choose Appropriate ExercisesThe exercises chosen for the balance trainingraro
should be based on the patient's specific impaitsnand goals. Exercises may include
static and dynamic balance exercises, weight shifaxercises, and gait training. The
exercises should be challenging but not overwhedmamd should be progressed as the
patient's abilities improve.

3. Incorporate Feedback and CueingFeedback and cueing can be used to help thenpatie
improve their balance. Feedback can be providedallgror using visual cues such as
mirrors or video feedback. Cueing can be used ip kiee patient maintain proper
alignment and weight distribution.

4. Consider the Environment: The environment in which the balance training sagkace
can have an impact on the patient's ability togrerfthe exercises. The training should
take place in a safe and supportive environmenth \eppropriate equipment and
supervision as needed.

V. BALANCE TRAINING

Research has shown that balance training can beti@# in improving balance and
reducing the risk of falls in stroke patients. As®matic review of randomized controlled
trials found that balance training was effectivenproving balance and reducing the risk of
falls in stroke patients (18). Another study foutitht a balance training program that
included weight shifting exercises and gait tragnmas effective in improving balance and
gait speed in stroke patients (19).

Stranding exercise is a type of balance trainig ¢an be used to improve the ability
of stroke patients to perform activities of dailyimg (ADL). Here's how stranding exercise
can help:

1. Improves Balance Stranding exercise involves standing on one |edeweaching for an
object or performing other tasks. This type of el can help improve balance and
reduce the risk of falls in stroke patients (20).

2. Increases Strength Stranding exercise can also help improve stremgtthe lower

extremities. This can make it easier for strokeegodés to perform ADL such as standing
up from a chair or climbing stairs (21).
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3. Enhances Motor Control: Stranding exercise can help improve motor contratroke
patients. This can improve their ability to perfoADL such as dressing, grooming, &
feeding (22).

4. Improves Gait: Stranding exercise can also help improve gaitriokst patients. This ce
make it easier for them to walk and perform othBXLA23).

Research has shown that stranding exercise carffdaivee in improving balance
strength, motor contrplnd gait in stroke patients. A randomized cofddbtrial found that i
stranding exercise program was effective in imprgvbalance and gait in stroke patie
Another study found that a stranding exercise @wgthat included balance and strer
training was effective in improving ADL performancestroke patient

b

VI. BOBATH THERAPY

Bobath therapy isehabilitation techniqui that can help stroke patients improve ti
motor function. The technique involves analyzing tpatient's movement patterns i
developing a treatment plan to improve motor fuorttbased on the patient's unique ne
(42).
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Research has shown that Bobath therapy can betieéfén improving motor function
in stroke patients. One study found that Bobathajne was effective in improving upper
limb function in stroke patients (43). Another stddund that Bobath therapy was effective
in improving walking ability in stroke patients (44

Bobath therapy focuses on the principles of mtarning, such as repetition, task-
specific practice, and feedback. By incorporatihgse principles into the treatment plan,
stroke patients can improve their motor functiord aegain independence in their daily
activities (45).

The conclusion of the chapter on Physiotherapy ddament for stroke patients is
that physiotherapy plays a crucial role in the kelitation of stroke patients. Through a
combination of exercises, techniques, and equipmehysiotherapists can help stroke
patients regain their independence and improve theillity of life. Specific techniques such
as Bo-bath therapy can be effective in improvingtandunction in stroke patients. It is
important for stroke patients to work closely wilieir physiotherapist to develop a treatment
plan that meets their unique needs. With the nighabilitation program, stroke patients can
make significant progress in their recovery andechtheir goals.

VII. NEURODEVELOPMENTAL THERAPY (NDT)
Neuro developmental therapy (NDT) is a rehabibtatechnique that can help stroke
patients improve their motor function. The techmigunvolves analyzing the patient's

movement patterns and developing a treatment plamprove motor function based on the
patient's unique needs (38).
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Research has shown that NDT can be effective imawmpg motor function in stroke
patients. One study found that NDT was effectivanproving upper limb function in stroke
patients (39). Another study found that NDT wasetifze in improving walking ability in
stroke patients (40).

NDT focuses on the principles of motor learninggchsas repetition, task-specific
practice, and feedback. By incorporating thesecglas into the treatment plan, stroke
patients can improve their motor function and regadependence in their daily activities
(41).

VIIl. TASK-SPECIFIC TRAINING

Task-specific training is a physiotherapy technitheg involves practicing functional
tasks that are important to the patient. This tegher has been shown to be effective in
improving the patient's functional abilities andatity of life. 11

Task-specific training involves identifying the sfiee tasks that the patient is having
difficulty with and designing a training programathfocuses on those tasks. The training
program should be tailored to the patient's indigidheeds and abilities. The patient should
be encouraged to actively participate in the trggrprogram and to set goals for themselves.

The training program should be progressive, withdficulty of the tasks increasing
as the patient's abilities improve. The patientusthde provided with feedback on their
performance and encouraged to reflect on theirrpssy 12

Task-specific training can be delivered in a varigft settings, including the hospital,
the patient's home, and the community. The traicargbe delivered by a physiotherapist, an
occupational therapist, or a trained caregiver. 13

There are several factors that should be considetezh designing a task-specific
training program, such as the patient's cognitiviiitees, their motivation, and their social
support. The training program should be designdzktohallenging but not overwhelming.

Research has shown that task-specific trainingicgmove the patient's ability to
perform the specific tasks that are targeted intthming program. It can also improve the
patient's overall functional abilities and qualitylife. 14

IX. CONSTRAINT-INDUCED THERAPY WITH TRUNK

When designing a training program for a strokequafiit's important to consider the
patient's level of impairment. The training prograhould be tailored to the patient's
individual needs and abilities. Here are some dundg for designing a training program for
stroke patients at different levels of impairment:

1. Severe Impairment Patients with severe impairments may have diffjcwith basic

activities of daily living (ADLs) such as feedingrooming, and toileting. The training
program should focus on these basic ADLs. The piasieould be encouraged to actively
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participate in the training program and to set gdai themselves. The program should be
delivered in a supportive environment with a foonssafety.15

2. Moderate Impairment: Patients with moderate impairments may have atiffy with
more complex ADLs such as dressing and bathing.tfEeing program should focus on
these more complex ADLs. The program should begdesi to be challenging but not
overwhelming. The patient should be provided wibdback on their performance and
encouraged to reflect on their progress.

3. Mild Impairment: Patients with mild impairments may have difficulyith more
complex functional tasks such as cooking and cteanihe training program should
focus on these functional tasks. The program shbeldesigned to be progressive, with
the difficulty of the tasks increasing as the p#tgeabilities improve. The patient should
be encouraged to actively participate in the tregnprogram and to set goals for
themselves.16

Research has shown that task-specific training lmareffective in improving the
patient's functional abilities and quality of lifeggardless of the level of impairment. Task-
specific training involves practicing functionalsks that are important to the patient. The
training program should be tailored to the patgemidividual needs and abilities.17

X. MIRROR THERAPY

Mirror therapy is rehabilitation techniques thah delp stroke patients improve their
motor function. The technique involves using a orifio create an illusion of movement in
the affected limb. This illusion can help the bragwire itself and improve motor function
(35).

Research has shown that mirror therapy can betefein improving motor function
in stroke patients. A systematic review found tmatror therapy was effective in improving
upper limb function in stroke patients (36). Anatlstudy found that mirror therapy was
effective in improving hand function in stroke matis (37).Motor recovery and cortical
reorganization after mirror therapy in chronic k&opatients: a phase Il randomized
controlled trial. Neuro rehabilitation and neurgpair.

XI. CONSTRAINT-INDUCED MOVEMENT THERAPY (CIMT)

Constraint-induced movement therapy (CIMT) is reltabion techniques that can
help stroke patients improve their motor functidine technique involves constraining the
unaffected limb and using the affected limb in fimgal tasks. This can help the brain rewire
itself and improve motor function.

Xll.  VIRTUAL REALITY (VR)

Virtual reality (VR) can be an effective tool topmove the function of stroke patients.
Here's how VR can help:
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Improves Motor Function: VR can help improve motor function in stroke patse By
engaging in virtual activities that require movemesiroke patients can improve their
motor skills and coordination (29).

Increases Motivation: VR can be a motivating tool for stroke patienty: Baking
therapy more engaging and fun, VR can help incrpatient motivation and adherence to

treatment (30).
Postural Balance
improvement
Berg Scale 1200
Tinetti Scale B 2200

Immersive VR Therapy @
in Stroke ! | .

v Gait improvement

® Get Up & Go I 210%
> Risk of falls decrease
ABC Scale 33%
I ‘ I FES-| Scale [15%

Provides FeedbackVVR can provide real-time feedback to stroke pasieallowing them

to adjust their movements and improve their peréoroe (31).

Enhances Cognitive Function VR can also enhance cognitive function in stroke
patients.

By engaging in virtual activities that require pi&-solving and decision-making,

stroke patients can improve their cognitive sKi#2).

Research has shown that VR can be effective imawmpg motor function, motivation,

feedback, and cognitive function in stroke patieAtsystematic review found that VR-based
therapies were effective in improving upper limimdtion in stroke patients (33). Another
study found that VR therapy was effective in impngvbalance and gait in stroke patients
(34).
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