FLEX CEUs




N O AUCEION ..ttt et e e et eeeeeeseneesenesannssannssnnnssnnsssnnsssnnsennssnnsssnassnnnsennns 3

MUIEIPIE SCIEIOSIS OVEIVIEW.....uiiiiiiiiiiieeieeeee ettt e e e e ee e v e e e e e eeeeeneaees 3
PathOPRNYSIOIOBY ....uuvvvieeeeeeeiee et e ee et e e e e e e e aaa e e e e e e e e asseaeeeeeeennnnns 4
FOIMS Of IMIS .ottt et aaeeeseeeeeseaeeeeaeeeeeaeeeeeeesseeseennnnes 5
SYMNPEOMIOIOZY ...ttt e eee ettt et e e e e e e eee e sasssssssssssaararrareerareeeeaeeaens 9
PrEVAIEINCE ..ottt ettt e e e e e e cttr e e e e e e e taae e e e e e e e araaaaeeeeeenraaaaeeeeannnns 10
QUAITEY OFf LIfE ettt e e e e e e e e e e e e e e assbs b eeeseeeaaesessenns 12
REIAPSES. . ettt ettt a e e e e e e e e e eeeeeeeeeeeeeeeeeeeennnnnnnrnnes 14
CENLIAI PAINS...uvviieeeieeeiieeeeeeeeecctteee e e e eeeetareeeeeeeeeetarreeeeeeeeasasraaeeeeeessssaeeeeeeeesnnssnsaeeens 16
Consequences of Worsening SYMPtOMS ......coooeeeeieiiieiieeecrrrrrreeereereeeeeee e e e e e e 17
SECHON 1 KEY WOKAS ... .uuiiiiirirtiteiiirieieeertie e ieteeeeeteeeteeeeeeeesseeeeeeesssssssssssssassssseaseesseeeees 19
SECHION 1 SUMIMIAIY ceutiieeeeiiiiieeieeetiiieesteeeteeeeeeereressssssnsaeeeeeeesesssssssssssnnnnnaeeseeesessessenes 20

Examination and EValUuation ..............ueeiiiiiieiiiimiiiiiieeeeciretieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 20
DIAZNOSIS .vvvvrvrrrrrrrerierieeeeeeeeeeeieeeeeaeseaseeeesnsnnssisnsessssssssssssssssseseeeeeeeeeeeeeeeeesssssssssssssssssnes 21
Physical Therapy EXamination ........ccooioiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeee e eeeee e nannes 25
SECHON 2 KEY WOKUS ... ettt eeeeeeeeeeeeeeeee ettt e et eeeses e ssssassssssaasasaseseeeeeeeees 35
SECHION 2 SUMIMIAIY cettiiieeieiiieeeeeeee e eee e et eeee e et e et eeeeeeeeeeeessesssssssaaaseseesaeeeessenes 35

Treatment ConSIderations .......cooeieieiiiiiiieeeeeeeeeeeeeeee e 36
Benefits and Safety Of EXEICISE ..ottt 36
Aerobic, Endurance, and Strength Training .........ceeeeeeeeeiiiiieeeieeecceeee e 39
FIEXIDIILY Training ..oeeeeee et ee e e e e e e e e e e eeeeeeeeeeeeesee e nnnnnsnnnnnns 43
Gait and Balance TrainiNg ......ueeeeeeeeeireieeiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaasaassssaaaserareeeeeseeeees 45
High-Intensity Interval Training ........ccvvvveeiiieeeceee et rrre e e e e e e 47
Continuous CardioVasCUlar EXEICISE ..uuuurrriiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeennnnssssssesssrreeeeesseeees 49



AILErNative MOVEMENT EXEICISES .. ovvveeeeeeeeeeeeee ettt ettt ee e e eetereeeeeeananaeeseeesnnnesseees 53

SECHION S KEY WOIAS ...ttt e e e e e e e e e e e eeeassbbaeeeeeeeaeasessenns 54
SECHON 3 SUMMAIY ettt eeeeeeeeeeeeeeeeeeeeeeesessssssssssssssssssssssrssrsreeseeeeees 55
Other ConSIderations.............uviiiieiiiiiccceee e e arar e e e e e e s e s eeanaaees 55
Adaptive EQUIPMENT .....cooiiiiiiieeeeeeettteteeeee et e e e e e et e e e e e e e e e s s s ssssssasnanes 56
HEAItNCAre TEAM......eieeeeeeeeee et e e e ra e e e e e e e s eaa e e e e e e eennnes 58
Patient and Family RESOUICES28-34.........uuuurmrrreiriiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e enananes 62
PrOVIAEr RESOUICES .....ceiieiiieeeeiieeeeettte e et e e ee vt e e e s avaeeeeaaaee e s ssaeesessseesssssaeessssseeennns 64
SECHION 4 KEY WOIAS ...ttt e e e e e e e e e e e eesassbbbaaeeeeeeeaeesessenes 66
SECHION 4 SUMIMAIY ...uiiiiiiiitiiittittttrrrereee e eeeeeeeeeeeetteeeseeeeeesesssnsssssssssssssssssssresreeseeeeees 66
CaSE STUAY 1 ..o ee et bt eee e e e e e e s ab s b eeeeeeeeersssararaaas 66
Reflection QUESTIONS ...ccoiiiiiiiieeete et teer ettt e e ss et e e e e e s e baaee e e s e sssseeaaeeeessnnns 67
RSP ONSES eueieeeiteeeeeetiiiee ettt eeeeeeeraeeeeesaastaeessssnnnnsesetassnnnesesrssssneeerssssnneeesssssnnneeenns 67
CaSE SEUAY 2 ..ottt cee e e e eeeeeeartb e e e e eeeeeeeereessssssaaseeeeeesesssssrsrannnnenes 68
REfTECHION QUESTIONS ettt ettt e e et ttereeeseeteaneeseeeasnseeeseessssnessesssssnnnseeee 69
R o] 11U UURRRRRt 69
(O LY SR AU [0 AV TR 70
REFIECHION QUESTIONS evveeeiiiieiee ettt ettt ettt e e e eetaaaeeeeetaaaseeesesesasnnssesssssnnnseeees 71
RESPONSES... ettt e etee ettt e e ettt eeetteeetta e esanneeessansaasnessesnnaasnnnneesnnnsessnnnans 72
(60 Tl (11 (o] o KOS 73
REFEIENCES ...ttt e e e e e e e e e eeeeeeeeeseeeeeeeeeeeeeeeeeeeaeeeaees 74



Introduction

This course offers a comprehensive exploration of physical therapy interventions
for individuals with Multiple Sclerosis (MS). Designed for physical therapists and
physical therapist assistants, the course provides in-depth knowledge of MS
pathology, symptomatology, its progression, and how it impacts movement,
strength, and coordination. Participants will learn evidence-based strategies for
assessing and managing common MS symptoms, such as spasticity, fatigue, and
balance deficits. The course will also cover the role of exercise, mobility aids, and
adaptive strategies to optimize independence and quality of life for individuals
with MS. Through a combination of case studies, hands-on techniques, and the
latest research, participants will gain the tools necessary to design and implement
personalized rehabilitation programs that address the unique challenges faced by
MS patients.

Multiple Sclerosis Overview
References: 1

Multiple Sclerosis is a chronic, progressive neurological disorder that affects the
central nervous system (CNS), specifically the brain and spinal cord. It is
characterized by the immune system mistakenly attacking the protective myelin
sheath surrounding nerve fibers, leading to inflammation, scarring (sclerosis), and
disruption of nerve signal transmission. This damage can result in a wide range of
physical, sensory, and cognitive impairments, depending on the location and
extent of the lesions in the CNS. This section will describe the symptomology,
prevalence, quality of life, forms of MS, among other details to give physical

therapists and assistants a foundational understanding of the disease.



Pathophysiology

References: 1, 2

Multiple Sclerosis is a chronic, autoimmune disease that primarily targets the
central nervous system (CNS), which includes the brain, spinal cord, and optic
nerves. It is classified as a demyelinating disease due to its hallmark pathology:
the immune system mistakenly attacks the myelin sheath, the fatty, protective
layer that insulates nerve fibers (axons). This destruction of myelin disrupts the
efficient transmission of electrical impulses along the nerves, leading to a wide
array of neurological deficits. In addition, MS can also damage the underlying
axons themselves, contributing to the long-term disability often seen in advanced

stages of the disease.

The exact cause of MS remains unknown, but it is believed to arise from a
combination of genetic predisposition and environmental factors, including viral
infections (such as Epstein-Barr virus), geographic location, and vitamin D
deficiency. In MS, the immune system, particularly T-cells and B-cells, becomes
abnormally activated and crosses the blood-brain barrier, which is usually
impermeable to most immune cells. Once inside the CNS, these immune cells
initiate an inflammatory response against myelin proteins, leading to a few
different effects. First, demyelination occurs as the immune system attacks and
strips away the myelin sheath from neurons. Without myelin, nerves are less
capable of transmitting signals, resulting in delayed or blocked communication
between the brain and body. Secondly, axonal damage occurs in more severe or
prolonged cases. The immune response may not only damage the myelin but also
the axons themselves. Axonal loss is directly linked to long-term disability in MS.
Lastly, gliosis and sclerosis occur. The body attempts to repair the damaged
myelin, but often unsuccessfully. Instead, astrocytes, a type of glial cell, proliferate

in areas of damage, resulting in the formation of scar tissue (sclerosis). These



hardened, scarred areas are known as "lesions" or "plaques" and can be seen in

the white matter of the brain and spinal cord through MRI scans.

Forms of MS
References: 1-3

Multiple Sclerosis presents in several distinct clinical forms, each characterized by
different patterns of disease progression and symptom presentation. These forms
are classified based on the nature of disease onset, frequency of relapses, and the

progression of disability. Below is a detailed overview of the main types of MS.

Relapsing-Remitting Multiple Sclerosis (RRMS)

Relapsing-Remitting Multiple Sclerosis is the most common form of MS, affecting
approximately 85% of individuals diagnosed with the disease. It is characterized by
alternating periods of relapses, where new or worsening neurological symptoms
appear, followed by remissions, during which symptoms partially or completely
subside. These relapses are caused by inflammatory attacks on the central
nervous system (CNS), leading to demyelination—the loss of the protective myelin
sheath around nerve fibers. As a result, nerve signal transmission is disrupted,
leading to a wide range of symptomes, including motor dysfunction, sensory
impairments, visual disturbances, and cognitive issues. Remission periods may last
for weeks, months, or even years, with early stages of RRMS often showing
complete recovery between relapses. However, as the disease progresses,
recovery becomes less complete, leading to an accumulation of permanent

neurological deficits.

The pathophysiology of RRMS involves an autoimmune response where the
immune system mistakenly targets the myelin in the CNS. During relapses,

inflammation causes damage to the myelin, resulting in the symptoms



experienced during an attack. Over time, repeated relapses can lead to axonal
damage, contributing to more permanent disability. Diagnosis of RRMS typically
involves MRI scans to detect lesions in the brain and spinal cord, along with
cerebrospinal fluid analysis and evoked potential tests to assess nerve signal

delays.

Treatment for RRMS focuses on disease-modifying therapies (DMTs) to reduce the
frequency and severity of relapses and slow the progression of the disease.
Corticosteroids may be used to manage acute relapses, while symptom
management often includes medications for spasticity, fatigue, and neuropathic
pain, as well as physical therapy to maintain function. The long-term outlook for
individuals with RRMS varies, with some experiencing long periods of remission
and others progressing more rapidly. Over time, many individuals transition to
secondary progressive MS (SPMS), where relapses become less frequent, and
disability progresses more steadily. Early diagnosis and treatment are critical in

managing RRMS and improving the quality of life for those affected.

Secondary Progressive MS (SPMS)

Secondary Progressive Multiple Sclerosis is a phase of MS that typically follows an
initial period of Relapsing-Remitting MS (RRMS). It is characterized by a gradual
and continuous worsening of neurological function, even in the absence of distinct
relapses. Over time, individuals with RRMS often transition into SPMS, usually
within 10 to 20 years, though the rate of progression can vary widely. In SPMS,
relapses become less frequent or may stop altogether, and the periods of
remission offer little to no recovery. Unlike RRMS, which is primarily driven by
inflammation, SPMS is marked by ongoing neurodegeneration and axonal loss,
leading to a steady accumulation of disability. Symptoms such as muscle

weakness, spasticity, mobility issues, cognitive decline, and fatigue become more



prominent, and many individuals require assistive devices for mobility as the

disease advances.

The exact point at which RRMS transitions into SPMS can be difficult to identify
because the change is often gradual, with relapses becoming less distinct over
time. Diagnosis is based on clinical evaluation, MRI scans, and the history of
symptom progression. Treatment options for SPMS are more limited compared to
RRMS, but some disease-modifying therapies (DMTs), such as Ocrelizumab and
Siponimod, may slow disease progression in individuals with active SPMS.
Symptom management remains a key focus, with physical therapy, occupational
therapy, and medications used to address issues like spasticity, fatigue, and
mobility impairments. Although the prognosis for SPMS varies, most individuals
experience a steady decline in function over time, with a significant impact on
daily activities and quality of life. Early recognition and tailored treatment are

crucial for managing the progression of SPMS and improving long-term outcomes.

Primary Progressive MS (PPMS)

Primary Progressive Multiple Sclerosis is a form of MS characterized by a
continuous, gradual worsening of neurological function from the onset, without
distinct relapses or remissions. Unlike Relapsing-Remitting MS (RRMS), where
symptoms appear in episodes followed by periods of recovery, PPMS presents
with a steady progression of disability from the initial diagnosis. The disease
typically begins in adulthood, often later than RRMS, and affects both men and
women equally. In PPMS, there is a constant accumulation of disability, marked by
a progressive decline in physical and cognitive abilities. This progression is driven

by neurodegeneration and axonal damage rather than inflammation.

The symptoms of PPMS include increasing muscle weakness, difficulty with
walking and balance, spasticity, and sensory disturbances. Cognitive impairment

and fatigue are also common, although they may not be as pronounced as in



other forms of MS. Patients with PPMS may experience some fluctuations in their
condition, but these fluctuations are less distinct and frequent than the relapses
seen in RRMS.

Diagnosing PPMS involves clinical evaluation and imaging, with MRI scans
revealing lesions in the brain and spinal cord. However, PPMS may present with
fewer new active lesions compared to RRMS, making diagnosis more challenging.
Treatment for PPMS has historically been limited, as many disease-modifying
therapies used for RRMS have been less effective. However, recent advancements
have introduced treatments such as Ocrelizumab, which has shown promise in
slowing progression and managing symptoms in PPMS. Symptom management
strategies, including physical therapy, occupational therapy, and medications for
specific symptoms, play a crucial role in improving quality of life and maintaining
function for individuals with PPMS. The prognosis for PPMS varies, but the
continuous nature of the disease often leads to a steady decline in physical
abilities over time, making early intervention and supportive care essential for

optimizing outcomes.

Progressive-Relapsing MS (PRMS)

Progressive-Relapsing Multiple Sclerosis is a rare form of MS characterized by a
combination of progressive disease progression and distinct relapses. Unlike
Relapsing-Remitting MS (RRMS), where the disease alternates between periods of
relapse and remission, and Primary Progressive MS (PPMS), which involves a
continuous worsening of symptoms without relapses, PRMS features a steady
progression of disability from the onset, with intermittent relapses superimposed
on this ongoing progression. This means that individuals with PRMS experience a
gradual worsening of their condition along with acute exacerbations of symptoms

that occur sporadically.



The onset of PRMS is marked by a progressive decline in neurological function,
which is compounded by episodes of new or worsening symptoms during
relapses. Symptoms may include increasing muscle weakness, impaired mobility,
spasticity, balance difficulties, and sensory disturbances. Cognitive changes and
fatigue are also common. The relapses in PRMS are not as frequent as in RRMS,
and they often do not lead to full recovery, contributing to the overall progression

of the disease.

Diagnosing PRMS involves clinical evaluation and imaging, with MRI scans showing
both progressive lesions and active lesions associated with relapses. The
combination of ongoing disease progression and relapse activity distinguishes
PRMS from other forms of MS. Treatment for PRMS is challenging due to the dual
nature of the disease, but recent advances have led to the development of
therapies that target both progressive and relapse components. Disease-
modifying therapies such as Ocrelizumab have been shown to help manage
progression and reduce relapse activity in PRMS. Additionally, symptom
management through physical therapy, occupational therapy, and medications
tailored to specific symptoms is crucial for improving quality of life and
maintaining function. The prognosis for PRMS varies, but the continuous
progression of disability, coupled with occasional relapses, often results in a
significant impact on daily life, making comprehensive and individualized care

essential.

Symptomology

References: 3

Multiple sclerosis symptoms can vary significantly depending on the type. In
relapsing-remitting MS, the most common form, individuals experience flare-ups

of symptoms such as fatigue, numbness or tingling in the limbs or face, muscle



weakness, and vision problems (blurred or double vision). During relapses,
coordination difficulties, dizziness, and cognitive issues, such as memory lapses
and difficulty concentrating, can also occur. Speech issues, like slurred or slowed
speech, and swallowing difficulties (dysphagia) may develop but typically improve
during periods of remission. In secondary-progressive MS, which often follows
RRMS, symptoms progressively worsen over time without distinct periods of
remission. Speech and swallowing problems tend to become more pronounced,
and memory or cognitive decline may intensify. Mobility challenges, such as
muscle stiffness and worsening coordination, also increase in SPMS. Primary-
progressive MS involves a steady decline from the onset, primarily affecting
mobility with increasing muscle weakness and stiffness, but speech and
swallowing problems can also emerge, alongside more pronounced memory and
cognitive difficulties. In progressive-relapsing MS, a rarer form, individuals
experience a gradual worsening of symptoms from the beginning, with acute
relapses that exacerbate issues like speech difficulties, trouble swallowing, and
cognitive deficits, in addition to typical MS symptoms like fatigue, muscle
weakness, and vision disturbances. Across all forms of MS, speech, swallowing,

and memory issues can become more significant as the disease progresses.

Prevalence

References: 4

Multiple sclerosis is a relatively common neurological disorder, with an estimated
global prevalence of around 2.8 million people. This means approximately 35.9
per 100,000 people worldwide are living with MS, though prevalence rates vary

significantly by region and population.

In North America and Europe, MS is more prevalent, with rates ranging from 100

to 300 per 100,000 people. Countries like Canada and northern European nations

10



tend to have some of the highest prevalence rates. In Asia, Africa, and South
America, MS is less common, with prevalence rates generally lower, often under 5
to 20 per 100,000. This difference is likely influenced by environmental, genetic,

and geographic factors.

MS is more common in women, with a ratio of about 3 to 1 compared to men. The
disease typically manifests between the ages of 20 and 40, though it can occur at
any age. The prevalence has been increasing globally, which may be attributed to
better diagnostic methods, increased awareness, and longer life expectancy for

those living with MS,

The prevalence of each type of multiple sclerosis (MS) varies, with relapsing-
remitting MS (RRMS) being the most common form, followed by the other types.

Here's an overview of the prevalence by type:

Relapsing-Remitting MS accounts for about 85% of initial diagnoses. People with
RRMS experience episodes of new or worsening symptoms (relapses), followed by
periods of partial or complete recovery (remission). It is typically diagnosed in

younger adults, often in their 20s or 30s.

Many individuals with RRMS eventually transition to SPMS, with estimates
suggesting that about 50-60% of RRMS cases progress to SPMS within 10 to 20
years. SPMS is characterized by a steady worsening of symptoms over time, with

fewer or no relapses.

Primary-Progressive MS PPMS affects about 10-15% of all MS patients. It is
distinguished by a gradual progression of symptoms from the onset, without
distinct relapses or remissions. PPMS typically presents later in life, often in

individuals in their 40s or 50s.
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Progressive-Relapsing MS is the rarest form of MS, accounting for about 5% of
cases. People with PRMS experience a steady progression of symptoms from the

onset, along with occasional acute relapses.

Overall, RRMS is by far the most prevalent, with the other types representing a

smaller portion of the MS population.

Quality of Life
References: 2, 5

Due to the unpredictable nature of the disease and the wide range of symptomes,
the effects of MS go beyond physical disability and extend into emotional, social,
and psychological well-being. Understanding and addressing these challenges is

critical for improving the overall quality of life in individuals with MS.

Physical Impact on Quality of Life

MS often leads to a range of physical symptoms that can affect mobility, strength,
and coordination. Fatigue, muscle weakness, spasticity, and vision problems are
common, and many patients also experience chronic pain. These physical
impairments can limit daily activities, reduce independence, and contribute to a
lower quality of life. Additionally, issues with speech and swallowing, as well as
bladder and bowel dysfunction, can further decrease physical comfort and ability

to engage in everyday tasks.

Cognitive and Emotional Impact

Cognitive impairment is another key factor that negatively affects QoL in MS
patients. Memory issues, difficulties with concentration, and slowed information
processing can hinder work performance and social interactions. Emotional well-

being is also frequently compromised, as MS patients are more prone to

12



depression, anxiety, and mood swings. The unpredictable nature of the disease,
combined with the burden of coping with chronic iliness, can lead to psychological

stress and diminished self-esteem.

Social and Occupational Consequences

The impact of MS on social life and employment can be profound. Many patients
experience challenges maintaining relationships, participating in social activities,
or staying employed due to their physical or cognitive limitations. Social isolation
can result from reduced participation, especially when fatigue or mobility issues
make it difficult to stay engaged. Additionally, early retirement or difficulty
maintaining a career due to worsening symptoms can lead to financial instability

and further affect quality of life.

Impact of Disease Progression

As MS progresses, patients often transition from relapsing-remitting forms to
more progressive forms, where symptoms become more constant and
debilitating. This progression often leads to increased reliance on assistive devices,
reduced mobility, and greater dependence on caregivers. As physical
independence decreases, feelings of helplessness or frustration can intensify,

leading to a further decline in QoL.

Management and Support for Enhancing Quality of Life

Improving QoL in MS patients requires a multifaceted approach, including
medical, physical, and psychological interventions. Disease-modifying therapies
can slow progression, while symptom management (physical therapy,
occupational therapy, and medications for fatigue, pain, or spasticity) can enhance
physical functioning. Mental health support through counseling or support groups

is crucial for addressing emotional challenges. Social support systems,
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rehabilitation programs, and assistive technologies can help patients maintain

independence and improve overall well-being.

Physical Therapy's Role in Enhancing QoL

Physical therapists play a key role in improving the quality of life for MS patients
by addressing physical impairments, promoting mobility, and teaching adaptive
strategies to manage fatigue and weakness. Through personalized exercise
programs, gait training, and balance exercises, physical therapy can help patients
stay active and engaged in daily life, which has been shown to have positive

effects on both physical and emotional well-being.

Relapses
References: 6

Relapses, also known as exacerbations or flare-ups, are periods when new
symptoms appear or existing symptoms worsen due to inflammation in the central
nervous system. These episodes occur when the immune system mistakenly
attacks the myelin sheath that protects nerve fibers, disrupting the transmission of
nerve signals. Relapses typically last for several days to weeks or months and must
persist for at least 24 hours to be classified as such. They occur at least 30 days
after the previous episode and can have varying levels of severity, depending on

the location and extent of the CNS inflammation.

The causes of relapses are not fully understood, but certain triggers, such as
infections, stress, or environmental factors like heat, can provoke them. Unlike
pseudo-relapses, which are temporary symptom flare-ups without new
inflammation (often triggered by factors like heat or illness), true relapses involve
active disease progression with new CNS lesions. These relapses can present a

wide array of symptoms, ranging from fatigue and muscle weakness to vision
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problems like blurred or double vision, as well as numbness, tingling, and pain.
Other common symptoms include difficulty with coordination and balance,
bladder and bowel dysfunction, speech issues, and cognitive changes, such as
memory and concentration problems. The specific symptoms of each relapse

depend on the area of the CNS affected by the inflammation.

The severity of relapses can vary significantly. Some may cause mild, temporary
discomfort, while others result in severe, disabling symptoms that require
hospitalization. Recovery from a relapse may be complete, with all symptoms
disappearing, or partial, where some symptoms persist. In cases of more severe or
frequent relapses, the residual symptoms may contribute to long-term disability.
Over time, the ability of the body to repair the damage to the myelin sheath
diminishes, making it less likely that a person will fully recover after each relapse.
As the disease progresses, especially in secondary-progressive MS, relapses may

become less frequent but with more persistent symptoms between flare-ups.

The unpredictable nature of relapses can significantly impact the quality of life for
MS patients. Flare-ups can disrupt daily activities, increase the need for medical
care, and create anxiety over the possibility of future attacks. Many patients
experience mental and emotional stress during relapses, as worsening symptoms
may prevent them from working, socializing, or carrying out basic tasks.
Additionally, persistent symptoms after a relapse can lead to long-term physical

limitations, affecting independence and mobility.

Treating relapses typically involves the use of corticosteroids, such as
methylprednisolone, to reduce inflammation and shorten the duration of
symptoms. In cases of severe relapses that do not respond to steroids, plasma
exchange may be used. Long-term management with disease-modifying therapies
aims to reduce the frequency and severity of relapses by targeting the immune

system and controlling the progression of the disease. While these treatments can
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help mitigate the impact of relapses, the effects of flare-ups on physical,
emotional, and cognitive health often leave lasting challenges for individuals with
MS.

Central Pains

References: 2, 7

Central pain in MS is a challenging and often debilitating symptom that arises due
to damage within the central nervous system. Unlike pain caused by external
injuries or inflammation, central pain is neuropathic, meaning it originates from
nerve damage itself. This type of pain is often described as burning, stabbing, or
tingling, and can manifest in various forms. One of the most common is
paresthesia pain, which typically affects the legs, feet, or arms and feels like a
persistent burning, squeezing, or aching sensation. Additionally, many patients
experience Lhermitte’s sign, a brief, electric shock-like pain that runs down the
spine when the neck is flexed. Another form of central pain in MS is trigeminal
neuralgia, which causes sharp, stabbing pains in the face, often triggered by

speaking, chewing, or even light touch.

Central pain in MS can be chronic and unpredictable, with episodes ranging from
mild discomfort to severe, disabling pain. Its sudden onset and persistence can
significantly impact quality of life, interfering with daily activities, sleep, and
emotional well-being. Aggravating factors, such as stress, fatigue, temperature
changes, or infections, can intensify the pain, making it more difficult to manage.
This constant pain can lead to sleep disturbances, increased fatigue, and

emotional strain, contributing to depression and anxiety in many patients.

Managing central pain in MS is complex, as traditional pain relievers like NSAIDs
are often ineffective. Instead, treatment typically involves medications such as

anticonvulsants (gabapentin, pregabalin) and antidepressants, which help regulate

16



the way the CNS processes pain signals. Physical therapy, which focuses on
exercises that improve muscle strength and flexibility, can also help reduce pain.
Complementary therapies such as acupuncture, massage, or transcutaneous
electrical nerve stimulation (TENS) are sometimes used to provide additional
relief. Moreover, lifestyle modifications, including stress management, adequate
rest, and avoiding triggers like extreme temperatures, are important in reducing
the frequency and intensity of pain episodes. Psychological support, such as
cognitive-behavioral therapy (CBT) or mindfulness, can also help patients cope
with the emotional toll of chronic pain. Despite the challenges in managing central
pain, a comprehensive approach that includes both medical and non-medical

interventions can improve patients’ quality of life.

Consequences of Worsening Symptoms

References: 5, 6

As multiple sclerosis progresses, worsening symptoms can significantly affect brain
structure, aerobic capacity, strength, energy levels, and heat sensitivity, among
other things. The progressive nature of MS leads to structural changes in the brain
that can have far-reaching effects on cognitive and physical functions. One of the
most critical changes is brain atrophy, where there is a noticeable loss of brain
tissue over time. This atrophy is a result of the ongoing damage to the myelin
sheath, the protective covering of nerve fibers, as well as the loss of underlying
neurons. Brain atrophy is closely linked with increased disability and cognitive
impairment, reflecting a deterioration in the brain's overall function. The
formation and accumulation of lesions in the CNS, particularly in the white matter,
are hallmark features of MS. These lesions, caused by demyelination, disrupt the
normal communication between different brain regions. As lesions accumulate,

they interfere with neural pathways, which can impair various cognitive functions,
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including memory, attention, and executive functions such as problem-solving and
decision-making. This disruption in neural connectivity can also contribute to

physical deficits, such as problems with coordination and motor control.

Aerobic capacity, which measures the efficiency of the cardiovascular system in
delivering oxygen to working muscles, is significantly affected by worsening MS
symptoms. As MS progresses, individuals often experience reduced physical
activity levels due to increased fatigue, muscle weakness, and spasticity. The
decreased engagement in physical activity leads to a decline in cardiovascular
fitness and endurance, as the body’s ability to sustain prolonged exercise

diminishes.

Muscle weakness and spasticity are prevalent symptoms in advanced MS. Muscle
weakness impairs the ability to perform physical tasks, while spasticity can cause
involuntary muscle contractions, making movement more difficult and painful.
These issues can further limit an individual’s ability to engage in regular aerobic
exercise, which is crucial for maintaining cardiovascular health. The reduced
exercise capacity contributes to a cycle of physical deconditioning, where
decreased physical activity leads to lower aerobic fitness, which in turn makes

exercise more challenging.

Chronic fatigue is another significant factor that affects aerobic capacity. This
pervasive sense of tiredness can be debilitating, reducing motivation and the
ability to engage in physical activities. Fatigue not only limits the duration and

intensity of exercise but can also impact overall mobility and daily functioning.

Heat sensitivity is also a common issue for people with MS, where elevated body
temperatures can exacerbate symptoms. This sensitivity can make aerobic
exercise more challenging, particularly in warm environments, further

contributing to reduced physical activity levels and diminished aerobic capacity.
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To manage the effects of worsening symptoms on brain structure and aerobic
capacity, a comprehensive approach is essential. Medical treatments such as
disease-modifying therapies aim to slow disease progression and manage
symptoms. Physical therapy plays a crucial role in maintaining or improving
physical function and aerobic fitness, with tailored exercise programs designed to
enhance cardiovascular health and mobility. Lifestyle modifications such as
managing heat exposure, optimizing sleep, and incorporating stress-reducing
techniques can also be beneficial. Regular, individualized exercise, despite the
challenges, remains a key component in preserving or improving aerobic capacity

and overall health in individuals with MS.

Section 1 Key Words

Relapsing-Remitting Multiple Sclerosis (RRMS) - The most common type of MS,

characterized by clear episodes of new or worsening symptoms followed by

periods of partial or complete recovery

Secondary-Progressive MS (SPMS) - Typically develops in individuals who initially

had RRMS and marked by a gradual progression of disability and worsening of

symptoms over time, with or without occasional relapses

Primary-Progressive MS (PPMS) - Characterized by a gradual and steady

progression of disability from the onset of the disease, without distinct relapses or

remissions

Progressive-Relapsing MS (PRMS) - The least common form of MS; it combines

features of primary-progressive MS with relapses

Relapses - Also known as an exacerbation or flare-up, refers to a period during
which new symptoms appear or existing symptoms worsen due to active

inflammation in the central nervous system
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Central Pains - Pain that originates from damage within the central nervous

system, and unlike pain resulting from external injuries or inflammation of

muscles and joints, central pain in MS is neuropathic

Section 1 Summary

MS is a chronic and progressive neurological disorder that significantly impacts
the central nervous system, including the brain and spinal cord. The disease is
characterized by the immune system'’s erroneous attack on the myelin sheath,
leading to inflammation, scarring, and disruption of nerve signal transmission. This
damage results in a diverse array of physical, sensory, and cognitive impairments,
which vary based on the location and extent of lesions in the CNS. Understanding
the symptomology, prevalence, quality of life implications, and different forms of
MS is crucial for physical therapists and assistants. This foundational knowledge
will enable them to provide more effective care and support for individuals living

with this complex condition.

Examination and Evaluation

From a medical perspective, diagnosing MS requires a thorough neurological
examination, detailed patient history, and the use of advanced diagnostic tools
such as MR, cerebrospinal fluid analysis, and evoked potentials to identify the
characteristic signs of demyelination in the central nervous system. Physical
therapists play a crucial role in evaluating the functional impact of MS on patients'
movement, strength, balance, and coordination. Through physical therapy
examination, therapists assess mobility limitations, muscle weakness, fatigue, and
gait abnormalities, all of which are common in individuals with MS. This

collaborative approach ensures an accurate diagnosis and informs the
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development of personalized treatment plans to address the unique challenges
faced by MS patients.

Diagnosis
References: 5

Diagnosing multiple sclerosis can be challenging because its symptoms often
overlap with other neurological disorders, and there is no single definitive test for
MS. Instead, a comprehensive evaluation is required to establish the diagnosis.

The process is detailed below.

Medical History and Physical Examination

The diagnostic journey begins with a detailed assessment of the patient's
symptoms, medical history, and neurological function. Neurologists assess
common MS symptoms like muscle weakness, balance and coordination issues,
vision problems (like optic neuritis), numbness or tingling, fatigue, and cognitive
impairment. They also evaluate reflexes, motor strength, and sensory responses
to identify any deficits that
point to CNS involvement.
A thorough history helps 1(77%Stg’dn by arrows)
identify past relapses or
exacerbations that may

have gone unnoticed.

https://www.mayoclinic.org/diseases-conditions/multiple-sclerosis/diagnosis-treatment/drc-20350274
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Magnetic Resonance Imaging (MRI)

MRI is the most crucial tool for diagnosing MS. It provides detailed images of the
brain and spinal cord, revealing areas of demyelination that appear as
hyperintense lesions. These lesions are often found in characteristic locations such
as the periventricular white matter, juxtacortical areas, the brainstem, and the
spinal cord. The detection of multiple lesions in different locations and at different
stages of development (dissemination in time and space) is a key criterion for MS
diagnosis. Gadolinium-enhanced MRI can also distinguish between active and

inactive lesions, which is useful in monitoring disease activity.

Lumbar Puncture (Spinal Tap)

A lumbar puncture is performed to collect cerebrospinal fluid (CSF) for analysis. In
patients with MS, the CSF often shows the presence of oligoclonal bands—
markers of abnormal immune activity within the CNS. These bands reflect the
production of immunoglobulins and are detected through electrophoresis. The
presence of oligoclonal bands supports the diagnosis of MS, though it is not
exclusive to the disease. In combination with other clinical and imaging findings,

this test helps confirm immune-mediated CNS damage.

Evoked Potentials Test

This test measures the speed of the brain’s electrical responses to various stimuli,
such as visual, auditory, or somatosensory inputs. Visual evoked potentials (VEP)
are particularly useful in MS, as they can detect slowed conduction along the optic
nerve due to demyelination, even in the absence of noticeable vision loss. Delayed
evoked responses across different pathways may indicate the widespread damage

characteristic of MS.
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Blood Tests

While there is no specific blood test to diagnose MS, blood work is critical to
exclude other potential causes of the patient's symptoms. Conditions such as
infections, vitamin B12 deficiency, vasculitis, or autoimmune diseases like lupus
and Sjogren’s syndrome can mimic MS. These tests help rule out such disorders,

narrowing the diagnostic possibilities toward MS.

The McDonald Criteria

References: 1

The McDonald Criteria are a set of guidelines used to diagnose multiple sclerosis
based on clinical symptoms, imaging findings, and laboratory evidence. First
introduced in 2001 and updated several times (most recently in 2017), these
criteria aim to streamline and standardize the diagnostic process, allowing for an
earlier and more accurate diagnosis of MS. The McDonald Criteria emphasize the
demonstration of dissemination in time (DIT) and dissemination in space (DIS).
This means that lesions must occur in different areas of the central nervous
system (CNS) and at different times. Key elements of the McDonald Criteria are

detailed below.

The clinical presentation of multiple sclerosis under the McDonald Criteria is
essential for diagnosis. A patient may initially experience a clinically isolated
syndrome (CIS), which is the first episode of MS-like symptoms that lasts for at
least 24 hours. While CIS does not fully meet the criteria for MS, it can lead to a
diagnosis, particularly if MRI findings suggest MS. Additionally, relapses or attacks
refer to periods of new or worsening neurological symptoms, indicating active

disease and new damage within the central nervous system (CNS).

Dissemination in Space (DIS) is another critical element of the McDonald Criteria.

To meet this criterion, MRI findings must show lesions in at least two or more
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distinct areas of the CNS, such as the periventricular, juxtacortical, infratentorial
regions, or the spinal cord. Alternatively, DIS can also be demonstrated through
the development of new clinical symptoms that affect a different area of the CNS

than previous symptoms.

Dissemination in Time (DIT) involves showing that lesions have occurred at
different points in time. This can be confirmed by the simultaneous presence of
enhancing (active) and non-enhancing (older) lesions on an MRI scan. If a follow-
up MRI shows a new lesion compared to an earlier scan, DIT is established.
Additionally, DIT can be demonstrated through clinical evidence of separate

attacks happening at different times.

Lastly, cerebrospinal fluid (CSF) analysis can aid in diagnosing MS. The presence of
oligoclonal bands in the CSF, which are absent in the serum, indicates abnormal
immune activity within the CNS. In some cases, this finding can substitute for DIT,

supporting the diagnosis when other criteria are not fully met.

Specific Scenarios of Diagnosis

For patients with 22 clinical attacks and objective evidence of 22 lesions: MS can

be diagnosed with no additional MRI or CSF evidence required.

For patients with 22 clinical attacks and objective evidence of 1 lesion: DIS is
required. MRI or a second clinical attack involving a different CNS area can

demonstrate this.

For patients with 1 clinical attack and objective evidence of 22 lesions: DIT must
be demonstrated either by MRI (new lesion formation) or by the presence of

oligoclonal bands in the CSF.

For patients with 1 clinical attack and objective evidence of 1 lesion: Both DIS

and DIT are required, meaning lesions must be shown in multiple locations and
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across time, which can be demonstrated through MRI or clinical evidence of a

second attack.

2017 McDonald Criteria Updates

CSF oligoclonal bands are now used to confirm DIT even after just one clinical
attack. The criteria allow for the diagnosis of MS even after a single clinical

episode if MRI and CSF findings provide sufficient evidence of DIS and DIT.

The diagnosis of MS involves a process of exclusion, where multiple diagnostic
tools are combined to demonstrate the presence of demyelination in multiple
areas of the CNS over time. The McDonald criteria, a widely used framework,
incorporates clinical findings, MRI results, and CSF analysis to guide the diagnosis,

ensuring that other possible causes of neurological symptoms are ruled out.

Physical Therapy Examination

References: 5, 8, 9

A detailed physical therapy examination for multiple sclerosis involves a
comprehensive assessment of the patient’s physical function, movement abilities,
and limitations. MS affects the central nervous system, leading to a variety of
symptoms, such as muscle weakness, fatigue, spasticity, balance issues, and
coordination problems. The goal of a physical therapy examination is to identify
impairments and functional limitations, allowing for the development of an
individualized treatment plan to optimize mobility, strength, and overall quality of
life. This section will briefly overview the essential PT examination items for
patients with MS.
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Patient Subjective History

The examination begins with a comprehensive evaluation of the patient’s medical
history, emphasizing the trajectory of the disease, progression of symptoms, and
the occurrence of exacerbations or relapses. The therapist should systematically
collect data on the onset and duration of key symptoms, including muscle
weakness, fatigue, spasticity, and sensory disturbances. A detailed account of
prior exacerbations and their functional consequences is obtained, along with
information on pharmacological interventions, such as disease-modifying
therapies and symptomatic treatments. Additionally, the therapist should assess
the patient’s history of falls, mobility impairments, and reliance on assistive
devices. Current physical activity levels, exercise routines, and daily functional
capacities are also thoroughly examined to form a holistic understanding of the

patient's condition.

Neuromuscular Examination

A comprehensive neurological examination is essential for evaluating the degree
of impairment in patients with multiple sclerosis. This includes muscle strength
testing using manual muscle testing (MMT) or hand-held dynamometry to
qguantify strength deficits in both upper and lower extremities, with particular
attention to lower limb weakness that can compromise gait and functional
mobility. Tone and spasticity assessments are conducted using the Modified
Ashworth Scale to evaluate the presence of hypertonia, a common finding in MS
that affects movement and posture due to increased muscle stiffness. Sensory
testing is performed to identify disturbances in sensation, such as numbness,
paresthesia, or proprioceptive loss, using evaluations of light touch, vibration, and
joint position sense. Reflex testing is also crucial, with hyperreflexia, clonus, and
other exaggerated responses indicating upper motor neuron involvement, which

is characteristic of central nervous system demyelination in MS. This detailed
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examination helps to quantify the neurological impact of MS on the patient's

motor and sensory systems.
Modified Ashworth Scale (MAS)
References: 10

The MAS is a widely used clinical tool for assessing muscle spasticity, which refers
to increased muscle tone and resistance to passive movement. Spasticity is a
common symptom in neurological conditions like multiple sclerosis (MS), stroke,
cerebral palsy, and spinal cord injuries. The scale measures the resistance a
clinician feels when moving a patient’s limb through its range of motion, providing

an estimate of the severity of spasticity.
Scoring of the Modified Ashworth Scale
0: No increase in muscle tone.

1: Slight increase in muscle tone, manifested by a catch and release or by minimal

resistance at the end of the range of motion.

1+: Slight increase in muscle tone, manifested by a catch followed by minimal

resistance throughout the remainder (less than half) of the range of motion.

2: More marked increase in muscle tone through most of the range of motion, but

the limb is easily moved.
3: Considerable increase in muscle tone, making passive movement difficult.
4: Limb is rigid in flexion or extension, making movement impossible.

The MAS is useful in both clinical practice and research to track changes in
spasticity over time, inform treatment decisions, and evaluate the effects of

interventions like medications, physical therapy, or surgery.
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Balance and Coordination

References: 11, 12

Impaired balance and coordination are critical challenges for individuals with
multiple sclerosis, often resulting in falls and reduced functional independence. To
assess balance, static balance is evaluated using tests like the Romberg Test,
single-leg stance, or tandem stance, which measure the patient’s ability to
maintain stability in a stationary position. Dynamic balance is assessed through
functional tasks such as walking, turning, and reaching, with clinical tools like the
Berg Balance Scale or Dynamic Gait Index used to quantify performance and fall

risk.

The Berg Balance Scale (BBS) is a clinical assessment tool designed to evaluate a
person's balance and risk of falling. It consists of 14 specific tasks that assess
different aspects of balance, including the ability to stand, transfer between sitting
and standing positions, and maintain stability while reaching or turning. Each task
is scored on a scale from 0 to 4, with a maximum possible score of 56. The BBS is
widely used in clinical settings and validated in those with MS to help guide
treatment plans, monitor progress, and assess the effectiveness of interventions

aimed at improving balance and reducing fall risk.

The Dynamic Gait Index (DGI) is a clinical assessment tool used to evaluate an
individual's ability to adapt their gait in response to changing tasks and
environmental conditions. The DGI consists of eight tasks that challenge balance
and mobility, such as walking while turning the head, stepping over obstacles, and
walking while being distracted. Each task is scored on a scale from 0 to 3, with a
maximum possible score of 24. The DGI is commonly used in rehabilitation
settings to identify gait and balance impairments, assess fall risk, and guide
treatment planning, particularly for individuals with neurological conditions such

as stroke, Parkinson's disease, and multiple sclerosis.
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Coordination is examined through tests like the finger-to-nose and heel-to-shin
assessments, which help identify cerebellar dysfunction common in MS.
Symptoms such as dysmetria, or inaccurate control of movement distance, and
ataxia, characterized by impaired coordination, are often present in patients with
MS.

Gait Analysis

References: 13-15

Gait abnormalities are prevalent in individuals with multiple sclerosis due to
factors such as muscle weakness, spasticity, and coordination deficits. Gait
analysis begins with observational gait analysis, where the therapist evaluates the
patient’s walking pattern, identifying abnormalities like foot drop, circumduction,

or a widened stance, which often result from weakness or balance issues.

Foot drop is a common gait deviation observed in individuals with multiple
sclerosis and is characterized by the inability to dorsiflex the foot during the swing
phase of walking. This results in the toes dragging along the ground, which can
lead to a shuffling gait pattern. The primary cause of foot drop is the weakness of
the dorsiflexor muscles, which are responsible for lifting the foot and toes upward.
This weakness often arises from neurological impairments associated with MS,
where demyelination disrupts the transmission of nerve signals to the muscles
involved in dorsiflexion. As a result, individuals with foot drop may experience
difficulties with initiating gait, controlling their foot position during walking, and

maintaining balance.

Wide-based gait is a gait deviation frequently observed in individuals with MS and
is characterized by walking with the feet placed further apart than in the midline.
This alteration in gait width serves as a compensatory mechanism to enhance

stability and balance, allowing individuals to feel more secure while walking.
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However, this adjustment can also indicate underlying neurological and
musculoskeletal issues that require attention. The primary causes of wide-based
gait in MS are typically related to impaired balance and coordination. This can
arise from weakness in the lower extremity muscles, particularly those
responsible for maintaining postural control. Additionally, sensory deficits, such as
reduced proprioception, play a critical role in this deviation. When proprioceptive
feedback is compromised due to nerve damage associated with MS, individuals
may struggle to gauge their center of gravity and body alignment, prompting them

to widen their stance to prevent falls.

Shuffling gait is a common gait deviation seen in individuals with MS and is
characterized by small, shuffling steps with minimal lift of the feet off the ground.
This gait pattern often manifests as a series of quick, short steps, where the toes
may remain close to or in contact with the floor, leading to a distinctive sliding
motion rather than a typical heel-to-toe walk. The shuffling gait can be particularly
pronounced during transitions, such as moving from sitting to standing or starting
to walk after being stationary. The underlying causes of shuffling gait in MS can be
multifaceted. One significant factor is rigidity, which is often associated with
increased muscle tone that can restrict movement. This rigidity can make it
difficult for individuals to achieve proper dorsiflexion during the swing phase of
walking. Additionally, weakness in the lower extremity muscles, particularly the
hip flexors and dorsiflexors, can further contribute to this altered gait pattern.
Weakness in these muscles limits the ability to initiate movement and maintain a

normal walking rhythm, leading to a reliance on shuffling to move forward.

Timed gait tests such as the Timed Up and Go (TUG) test and 6-Minute Walk Test
(6MWT) are employed to measure walking speed, endurance, and fall risk.
Additionally, the therapist should assess the patient’s need for or current use of
assistive devices like canes, walkers, or ankle-foot orthoses (AFOs) to enhance

mobility, safety, and independence during ambulation.
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To perform the TUG test, the participant begins seated in a standard armchair
with their feet flat on the floor. Upon instruction, they stand up, walk at a normal
pace to a marked line 3 meters (10 feet) away, turn around, walk back to the chair,
and sit down. A score of less than 10 seconds indicates a low risk of falling,
suggesting that the individual has good mobility and balance. In contrast, a score
ranging from 10 to 14 seconds signifies a moderate risk of falling, indicating that
the individual may experience some balance and mobility issues that necessitate
further assessment or intervention. Finally, a score of 15 seconds or more denotes
a high risk of falling, suggesting significant mobility and balance challenges that

require comprehensive evaluation and potential interventions to mitigate fall risk.

The 6-Minute Walk Test (6MWT) is a valuable assessment tool used to evaluate
the functional exercise capacity of individuals, especially those with chronic
conditions like multiple sclerosis. Participants are instructed to walk as far as
possible in six minutes at their own pace, with the option to rest if needed but
encouraged to resume walking as soon as they can. The test begins with the
participant standing at a designated starting line, and a timer is started when they
begin walking. Throughout the six minutes, verbal encouragement is provided, but
no physical assistance should be offered. At the end of the six minutes, the total
distance walked is measured and recorded in meters. The results can be
interpreted using various cutoffs: a distance of 500 meters (1640 feet) or more
indicates good functional exercise capacity, while a distance of 300 to 499 meters
(984 to 1640 feet) suggests moderate capacity, necessitating further evaluation or
intervention. Distances less than 300 meters (984 feet) indicate poor functional
capacity, highlighting a higher risk of mobility limitations and the need for
comprehensive assessment and targeted rehabilitation strategies. These cutoffs
may vary based on specific populations, so clinical judgment should always be

applied when interpreting results.

31



Fatigue Assessment

References: 16

Fatigue is one of the most debilitating symptoms experienced by individuals with
multiple sclerosis, significantly affecting their ability to carry out daily activities.
Physical therapists utilize fatigue-specific scales to evaluate the severity of this
symptom and its impact on the patient’s functional abilities. Common assessment
tools include the Fatigue Severity Scale (FSS), which measures the influence of
fatigue on daily life, and the Modified Fatigue Impact Scale (MFIS), which assesses

the physical, cognitive, and psychosocial effects of fatigue.

The Fatigue Severity Scale (FSS) is a widely used self-report questionnaire
designed to assess the severity of fatigue experienced by individuals, particularly
those with chronic illnesses such as multiple sclerosis. The scale consists of nine
statements related to fatigue and its impact on daily life, with respondents rating
their agreement on a scale from 1 (strongly disagree) to 7 (strongly agree). Higher
scores indicate greater fatigue severity. The FSS is valuable in both clinical and
research settings, providing insights into the level of fatigue and its effects on a

person's overall functioning and quality of life.

Range of Motion (ROM) Assessment

Joint stiffness and reduced range of motion are common in MS patients, often
resulting from spasticity or disuse. Physical therapists perform range of motion
(ROM) assessments to measure joint flexibility, particularly in the lower
extremities (hips, knees, and ankles). This helps identify any movement

restrictions that may impact the patient's mobility and daily functioning.
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Endurance and Cardiopulmonary Fitness

Endurance is frequently compromised in MS due to factors such as muscle
weakness, fatigue, and physical deconditioning. Therapists assess
cardiopulmonary fitness using submaximal exercise tests. The 6-Minute Walk Test
(6MWT) is a widely used measure of walking endurance and cardiovascular
fitness, determining how far a patient can walk within six minutes. Additional
tests, such as the Step Test or Shuttle Walk Test, evaluate the patient’s aerobic

capacity and exercise tolerance.

Posture Assessment

Postural abnormalities are often observed in patients with MS as a result of

muscle weakness, spasticity, or compensatory movements. The physical therapist
assesses the patient’s posture in various positions, including sitting, standing, and
walking, to identify any malalignments or muscle imbalances that may contribute

to pain or dysfunction.

Functional Mobility and Daily Activities

Assessing the patient's ability to perform daily activities is a key component of the
physical therapy examination. This includes evaluating functional mobility tasks
such as transfers, stair climbing, and standing up from a seated position.
Functional mobility is assessed using tools like the Berg Balance Scale, which
evaluates balance and fall risk during daily activities, the Functional Independence
Measure (FIM), which measures the patient’s independence in activities of daily
living (ADLs), and the Timed Up and Go (TUG) test, which assesses mobility and

fall risk based on the time it takes to stand, walk, and return to a seated position.
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Patient-Reported Outcomes

Incorporating the patient’s perspective is critical in managing MS effectively.
Physical therapists often use patient-reported outcome measures to understand
the broader impact of the disease on quality of life and day-to-day activities.
Common questionnaires include the Multiple Sclerosis Impact Scale (MSIS-29),
which evaluates the physical and psychological effects of MS, and the MS Quality
of Life-54 (MSQOL-54), which measures health-related quality of life across

physical, emotional, and social dimensions.
Multiple Sclerosis Impact Scale (MSIS-29)
References: 17

The MSIS-29 is a validated patient-reported outcome measure used to assess the
impact of multiple sclerosis on a person's daily life. It consists of 29 items divided

into two subscales:

Physical Subscale (20 items): Evaluates the physical limitations experienced by the

patient, such as difficulty with mobility, balance, and muscle strength.

Psychological Subscale (9 items): Assesses the emotional and cognitive impact of

MS, including anxiety, depression, and mental fatigue.

Each item on the MSIS-29 is rated on a scale of 1 (not at all) to 5 (extremely),
reflecting the severity of the symptom's impact over the past two weeks. The total
score gives an overall sense of how MS affects the individual’s physical and
psychological well-being, helping healthcare providers track disease progression
and tailor interventions. The MSIS-29 is frequently used in clinical practice and

research to evaluate treatment outcomes and monitor changes in quality of life.

A detailed physical therapy examination for MS is a multifaceted process that

evaluates muscle strength, balance, coordination, mobility, fatigue, and overall
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function. This thorough assessment provides the foundation for developing a
personalized treatment plan that focuses on enhancing mobility, improving
strength, managing fatigue, and promoting overall independence. Through regular
evaluations and close collaboration with other healthcare providers, physical
therapists play a vital role in the long-term management of MS, improving

patients' quality of life and helping them maintain functional abilities.

Section 2 Key Words

McDonald Criteria - A set of internationally recognized guidelines used to

diagnose multiple sclerosis by demonstrating disease activity within the central

nervous system

Modified Ashworth Scale (MAS) - A clinical tool used to assess the degree of

spasticity in patients with neurological conditions such as multiple sclerosis

Functional Independence Measure (FIM) - A widely used assessment tool

designed to evaluate an individual’s level of functional independence across a

range of activities of daily living

Multiple Sclerosis Impact Scale (MSIS-29) - A validated patient-reported outcome

measure used to assess the impact of MS on a person's daily life

Section 2 Summary

In conclusion, diagnosing multiple sclerosis involves a comprehensive medical
approach, including a thorough neurological examination, detailed patient history,
and the use of advanced tools like MRI, cerebrospinal fluid analysis, and evoked
potentials to detect signs of demyelination in the central nervous system. Physical
therapists complement this by assessing the functional impact of MS on

movement, strength, balance, and coordination. By evaluating mobility
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limitations, muscle weakness, fatigue, and gait abnormalities, physical therapists
contribute to a collaborative process that not only ensures an accurate diagnosis
but also guides the development of personalized treatment plans to address the

specific needs of individuals living with MS.

Treatment Considerations

When treating patients with multiple sclerosis, physical therapists must navigate a
complex landscape of symptoms and disease progression. MS is a chronic,
unpredictable condition that affects the central nervous system, leading to a range
of physical, cognitive, and emotional challenges. Effective physical therapy for MS
involves more than just addressing muscle weakness or spasticity; it requires a
comprehensive understanding of the disease’s impact on mobility, balance,
coordination, and overall quality of life. By integrating evidence-based
interventions, therapists can help patients with MS maintain their physical
abilities, enhance their quality of life, and cope with the long-term demands of

the disease.

Benefits and Safety of Exercise

References: 18

Healthcare providers should actively promote the benefits and safety of exercise
and physical activity for all individuals with MS. Early evaluation by a physical
therapist or exercise specialist with expertise in MS is recommended to develop a
personalized exercise or physical activity plan. Considering comorbidities and
symptom variability, healthcare providers should encourage a goal of at least 150
minutes per week of exercise and/or lifestyle physical activity. Progress toward

these goals should be gradual, taking into account the individual's abilities,
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preferences, and safety. If disability progresses and exercise becomes more
difficult, referrals to specialists are crucial to ensure safe and effective
interventions. For those with significant mobility limitations, exercise should be

supported by a trained assistant.

Exercise offers numerous physiological benefits for individuals with multiple
sclerosis, helping to improve overall conditioning and manage symptoms. Regular
exercise strengthens muscles, enhancing both strength and endurance, which is
crucial for performing daily activities. It also improves cardiovascular fitness by
strengthening the heart and lungs, which in turn increases stamina and reduces
fatigue. For those with MS, exercise promotes neuroplasticity, the brain’s ability to
form new neural connections, potentially mitigating the effects of nerve damage
caused by the disease. Flexibility and range of motion are maintained through
stretching exercises, which help to manage the spasticity that is common in MS.
Additionally, balance and coordination exercises improve motor control and

reduce the risk of falls, enhancing overall mobility.

Respiratory health also benefits from exercise, as breathing techniques
incorporated into physical activity strengthen the respiratory muscles, which can
be weakened by MS. Regular exercise helps regulate energy levels, reducing the
persistent fatigue that many people with MS experience. Moreover, exercise may
play a role in modulating the immune system and reducing inflammation, which
could potentially slow disease progression. Weight management is another
benefit, as maintaining a healthy weight reduces strain on joints and minimizes
mobility issues. Lastly, exercise improves the body’s ability to regulate
temperature, which is particularly important for individuals with MS who are
sensitive to heat. Through these wide-ranging benefits, exercise helps individuals
with MS improve their physical health, manage symptoms more effectively, and

maintain independence in their daily lives.
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Exercise is highly beneficial for individuals with multiple sclerosis (MS), but safety
must be prioritized to ensure it is effective and appropriate. Since people with MS
experience fluctuating symptoms, fatigue, heat sensitivity, and mobility
challenges, exercise programs should be carefully tailored to their specific needs.
It's essential to consult a healthcare provider, including a physical therapist or
exercise specialist familiar with MS, before starting any exercise regimen. Exercise
intensity should start low and progress gradually, as overexertion can worsen
symptoms like fatigue. Monitoring fatigue levels is critical, and pacing activities
with adequate rest is important to prevent exhaustion. Heat sensitivity is also
common, so exercising in a cool environment, staying hydrated, and using cooling

aids can prevent overheating, which may temporarily worsen symptoms.

Given that MS can affect balance and coordination, safety precautions should be
taken to reduce the risk of falls. Balance exercises should be performed near a
stable surface, or water-based and seated exercises may be safer alternatives. It's
also crucial to adapt exercise routines to daily symptom fluctuations, modifying
intensity on days when symptoms worsen. Assistive devices like walkers or
stationary bikes can help maintain stability, and for those with significant mobility
issues, the assistance of a trained professional may be necessary to perform
exercises safely. Staying hydrated, listening to the body, and stopping exercise if
dizziness or severe fatigue occurs is also vital. For individuals with advanced MS,
supervision by a trained assistant ensures that exercises are performed safely,
particularly when mobility is severely limited. By following these guidelines,
individuals with MS can safely engage in exercise, improving their overall health

and managing symptoms without risking injury or exacerbation.
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Aerobic, Endurance, and Strength Training
References: 5, 18, 19

Building endurance through exercise is important for individuals with MS as it
helps improve stamina, manage fatigue, and enhance overall physical function.
However, because fatigue and muscle weakness are common in MS, endurance
training must be approached gradually and with careful planning. Starting with
low-intensity, low-impact exercises like walking, swimming, or cycling on a
stationary bike allows the body to adapt without overexertion. Aerobic exercises
are effective for improving cardiovascular endurance, but they should be
performed at a comfortable pace, gradually increasing in duration. Incorporating

interval training can help build stamina without overwhelming the body.

A pacing and planning approach is essential for people with MS. By breaking
exercises into shorter sessions with rest breaks, physical therapists can lead
individuals with MS to avoid overexertion and gradually increase their endurance.
Consistency is more important than intensity because regular physical activity,
even at a low intensity, leads to improved stamina over time. Strength training can
complement endurance building by improving muscle function and reducing
fatigue. It is proven that individuals with mild to moderate MS benefit from
resistance training in a direct improvement of muscle strength. More research is
needed to link these improvements directly to functional outcomes and to
extrapolate to those with severe MS. Exercises such as light weightlifting,
bodyweight movements, or resistance band exercises can strengthen muscles,
supporting overall endurance. After exercising, cooling down and stretching are
important to reduce muscle stiffness and aid recovery. Monitoring fatigue is
critical for individuals with MS. If fatigue persists beyond normal levels, adjusting
the intensity of exercise or incorporating more rest is necessary. For those with

mobility challenges, adaptive equipment like stationary or recumbent bikes and

39



water-based exercises provide a supportive, low-strain environment for building

endurance.

In individuals with multiple sclerosis, both short-term endurance training and
combined endurance and resistance training offer valuable benefits, but they
differ in focus, outcomes, and implementation. Short-term endurance training
primarily emphasizes aerobic exercises aimed at improving cardiovascular fitness
and stamina, including activities such as walking, cycling, or swimming performed
in shorter, manageable sessions. This approach enhances cardiovascular fitness,
increases stamina, and helps manage fatigue, a common symptom in MS.
Additionally, engaging in aerobic activities is associated with improved mood and
mental well-being due to the release of endorphins. The adaptability of shorter
sessions allows individuals to adjust their activity based on daily fluctuations in
symptoms, making it easier to maintain a consistent exercise routine. However,
while beneficial for cardiovascular health and fatigue management, short-term
endurance training may not comprehensively address muscle strength and

functional mobility.

In contrast, combined endurance and resistance training integrates both aerobic
exercises and strength training, targeting overall fitness by improving
cardiovascular health and building muscular strength and endurance. This
approach not only enhances muscle mass, which is critical for functional
independence, but also improves balance and coordination, thereby reducing the
risk of falls. Furthermore, combined training enhances the ability to perform daily
tasks, addressing both strength and endurance for a more holistic approach to
health. By targeting multiple aspects of fitness, this regimen improves
cardiovascular health, muscle function, and overall physical well-being, while also
potentially managing comorbidities, such as osteoporosis, which can be a concern
in MS. However, combined training typically requires a greater time commitment

and may necessitate professional guidance to ensure safety and effectiveness,
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particularly for individuals with significant mobility challenges. PTs and PTAs
should encourage their patients with MS to complete aerobic and strength

training to achieve the best possible outcomes.

Strength Training Parameters

Frequency: 2 to 3 times per week on non-consecutive days to allow for recovery.

Intensity: Use moderate resistance that allows the individual to perform 8-12
repetitions with good form while feeling fatigued by the last few reps. Start with
lighter weights or resistance bands and gradually increase as strength improves.
Modifications to full body resistance training should be made for existing injuries

or symptomatic movements.

Volume: 1 to 3 sets of each exercise, with a focus on major muscle groups,
including legs, arms, back, and core. Physical therapists should direct patients with

MS to aim for a total of 8 to 10 different exercises per session.

Rest: Allow 30 to 60 seconds of rest between sets and exercises to facilitate

recovery. _ ’
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Progression: Physical therapists should gradually increase resistance, repetitions,
or sets as the individual gains strength and confidence. They should monitor

fatigue levels and adjust intensity accordingly.

Aerobic Exercise Parameters

Frequency: Aim for at least 3 to 5 times per week, or 150 minutes total.

Intensity: Moderate intensity is recommended, which can be gauged by the ability
to hold a conversation while exercising (the "talk test"). Utilizing a Rate of

Perceived Exertion (RPE) scale, aim for an intensity of 2-4 on a scale of O to 10.

Duration: Start with 10-15 minutes of continuous aerobic activity and gradually
increase to 30-60 minutes over time. PTs should consider breaking sessions into
shorter intervals (5-10 minutes) during the first few weeks to monitor for fatigue

and to take vital measurements.

Type of Exercises: PTs may choose low-impact aerobic activities such as walking,
swimming, cycling, or using an elliptical machine to minimize joint stress. Water-
based exercises can be especially beneficial due to buoyancy, which supports
movement and reduces fatigue. Water is also a good choice for patients with MS
due to heat intolerance. PTs should take their patient’s choice of aerobic activity

into account to ensure there is compliance upon ending PT.

Warm-Up and Cool-Down: Include a 5-10 minute warm-up before aerobic exercise

and a similar cool-down afterward to prepare the body and promote recovery.

Progression: Gradually increase duration or intensity based on the individual's
comfort level and symptom management. PTs should regularly assess how the
individual feels during and after exercise sessions to ensure appropriate

progression.
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Flexibility Training
References: 18, 20

Flexibility training is an essential component of a comprehensive exercise program
for individuals with multiple sclerosis, focusing on enhancing the range of motion
in joints and muscles while promoting overall mobility and function. Regular
flexibility exercises can help maintain or improve joint range of motion, which is
crucial for performing daily activities. Individuals with MS often experience muscle
stiffness and spasticity, and flexibility training can alleviate these symptoms,
making movement easier and more comfortable. Additionally, improved flexibility
enhances overall mobility and balance, reducing the risk of falls and injuries.
Flexibility exercises can also aid in recovery from other forms of exercise by

reducing muscle soreness and promoting relaxation.

The benefits of flexibility training extend beyond physical mobility. Stretching can
help relieve discomfort and pain associated with muscle tightness, contributing to
a better quality of life. Improved flexibility also supports better posture and
alignment, reducing strain on muscles and joints. Moreover, stretching enhances
blood flow to muscles, promoting better circulation and nutrient delivery, while
also providing stress reduction through relaxation. Recommended flexibility
training techniques include static stretching, which involves holding stretches for
30 to 60 seconds targeting major muscle groups, and dynamic stretching, which
incorporates gentle movements that stretch muscles through their full range of
motion. Practices like yoga and Pilates emphasize flexibility, balance, and core
strength, and can be adapted to individual abilities, while foam rolling and

massage help release tight muscles.

Safety considerations are vital when implementing flexibility training, as it should
be tailored to each individual's specific needs, abilities, and symptomes. It is crucial

to avoid overstretching by stretching only to the point of mild discomfort, as
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overexertion can lead to injury, especially in muscles affected by spasticity.
Monitoring fatigue levels and other symptoms during flexibility training is also
important, as adjustments may be necessary based on how the individual feels.
Lastly, performing a brief warm-up before stretching to increase blood flow to the
muscles reduces the risk of injury. In summary, flexibility training is a valuable part
of an exercise regimen for individuals with MS, helping to improve range of
motion, reduce stiffness, enhance mobility, and support overall well-being,

ultimately leading to an improved quality of life.

Spasticity Management

Physical therapy plays a vital role in managing spasticity in individuals with
multiple sclerosis through various specific interventions aimed at reducing muscle
tone, improving flexibility, and enhancing overall function. One of the primary
approaches is stretching exercises, both static and prolonged. Prolonged
stretching using devices like splints to maintain a muscle in a stretched position for
extended periods. Additionally, targeted resistance training helps balance muscle
tone and improve function, focusing on strengthening weaker muscle groups to
counteract spasticity. Engaging in both passive and active range of motion (ROM)
exercises maintains joint flexibility and reduces stiffness, while dynamic ROM
movements promote full joint movement. Another effective intervention is
neuromuscular reeducation, which includes sensory stimulation techniques and
functional electrical stimulation (FES) to stimulate muscles, promoting voluntary
movement and potentially reducing spasticity. Aquatic therapy provides resistance
and support through water-based exercises, making movements easier and

allowing for safe exercise.

Furthermore, postural training emphasizes proper body mechanics and postural
alignment to reduce muscle strain, alongside ergonomic adjustments in daily

activities. Incorporating relaxation techniques, such as deep breathing exercises
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and mindfulness practices, can promote relaxation and decrease overall muscle
tension. Education and self-management are also critical; educating individuals
about spasticity, its triggers, and management strategies empowers them to take
an active role in their care, while tailored home exercise programs encourage
consistency in practicing stretching, strengthening, and flexibility exercises.
Together, these interventions create a comprehensive approach to effectively
manage spasticity, improve mobility, and enhance the quality of life for individuals
with MS.

Gait and Balance Training
References: 9, 18

Gait disturbances are a common challenge for individuals with multiple sclerosis,
significantly impacting mobility, balance, and overall quality of life. Many
individuals with MS experience an unsteady or unbalanced gait, which can lead to
a higher risk of falls. Foot drop, characterized by difficulty in lifting the front part
of the foot, is another issue that results in dragging the foot on the ground and
contributes to tripping. To compensate for instability, individuals may adopt a
wider stance, which can affect balance and walking speed. Altered step length,
including shortened stride and reduced walking speed, often leads to fatigue and
decreased endurance during ambulation, while asymmetrical gait patterns,

characterized by variability in step length and timing, further complicate mobility.

Management strategies include engaging in a tailored physical therapy program
that focuses on strengthening exercises to improve lower extremity strength and
stability, balance training to enhance proprioception and coordination, and gait
training techniques to improve walking patterns, including the use of assistive

devices when necessary.

45



Assistive devices, such as canes, walkers, or orthotics, can enhance stability and
safety during ambulation. Regular participation in exercise programs that include
aerobic exercise, resistance training, and flexibility exercises can improve overall
fitness, reduce fatigue, and enhance gait function. Educating individuals about gait
abnormalities, strategies to improve mobility, and energy conservation techniques
empowers them to manage their condition effectively. Environmental
modifications, such as improving lighting, removing tripping hazards, and using

non-slip mats, can further reduce fall risk and enhance mobility.

Effective gait training interventions are tailored to meet the unique needs and
abilities of each individual with MS. Functional gait training includes overground
walking in various environments, such as indoors and outdoors, to help individuals
adapt to different terrains and build confidence in their mobility. Obstacle courses
with cones or steps encourage navigation around barriers, improving agility and
coordination. Treadmill training, particularly body-weight supported treadmill
training, allows individuals to practice gait mechanics safely with some weight
support, while visual cues or markers on the treadmill can promote consistent gait

patterns.

Gait retraining techniques, such as providing auditory or visual feedback during
walking (using a metronome or mirrors), can help individuals adjust their walking
patterns. Additionally, cognitive strategies that focus on specific gait parameters,
like heel-to-toe walking, can improve awareness and mechanics. Strength and
endurance training play a vital role in gait improvement; incorporating exercises
that target lower extremity muscles enhances muscle power, supporting better
mechanics, while aerobic exercises can improve overall cardiovascular fitness and

stamina during walking tasks.

Balance training, including static and dynamic balance exercises, challenges

stability during gait, and perturbation training helps individuals maintain balance
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during unexpected disturbances. Training on the proper use of assistive devices,
such as canes or walkers, enhances stability and safety, while custom orthotics or
ankle-foot orthoses (AFOs) can improve foot placement and reduce foot drop.
Task-specific training, including dual task training, where individuals walk while
performing another task, improves cognitive and physical multitasking abilities
important for functional mobility. Simulated environments that mimic real-life
challenges, such as curbs and stairs, prepare individuals for everyday situations

they may encounter.

Incorporating technology, such as gait analysis tools, provides objective
measurements of gait parameters for targeted interventions, and virtual reality
environments can create engaging, safe spaces for practicing mobility skills.
Overall, a comprehensive and individualized gait training program is essential for
promoting independence and improving the quality of life for individuals living

with MS, helping them enhance their walking patterns and overall mobility.

High-Intensity Interval Training

References: 21

High-Intensity Interval Training (HIIT) has gained attention as a beneficial exercise
modality for individuals with multiple sclerosis. This approach involves alternating
between short bursts of intense exercise and periods of lower intensity or rest,
allowing for significant cardiovascular and muscular benefits while
accommodating the unigue needs of those with MS. One of the primary benefits
of HIIT is improved cardiovascular fitness, which is improved more effectively than
with moderate-intensity continuous training. This is especially important for
individuals with MS, who may experience fatigue and mobility issues. Additionally,
HIIT promotes improvements in muscular strength and endurance, contributing to

better functional capacity and overall mobility. The time efficiency of HIIT
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workouts allows individuals with busy schedules or fatigue to incorporate regular
exercise into their lives, while the metabolic benefits, including improved insulin
sensitivity, are advantageous for those at risk of developing additional health
issues. HIIT is also flexible and adaptable, making it suitable for a wide range of
exercise options that accommodate varying levels of disability. Furthermore,
engaging in regular physical activity, including HIIT, can enhance mood, reduce

anxiety and depression, and improve overall well-being.

Before starting a HIIT program, individuals with MS should undergo a thorough
assessment by a physical therapist to determine their current fitness level and any
limitations. It is essential to monitor symptoms closely during HIIT sessions, as MS
can lead to fluctuations in fatigue, spasticity, and overall function, necessitating
adjustments based on how they feel. Maintaining hydration and conducting HIIT
sessions in a cool environment is crucial, as individuals with MS may be sensitive
to heat. Starting slowly and gradually increasing intensity and duration as
tolerated is important for those new to exercise or HIIT, with a focus on proper

form and technique.

HIIT can include a mix of aerobic and resistance exercises tailored to the
individual’s abilities, such as bodyweight exercises, resistance bands, or light
weights, along with cardiovascular activities like cycling or walking. A common
interval structure might involve 20-30 seconds of high-intensity exercise followed
by 1-2 minutes of lower intensity or rest, which can be adjusted based on
tolerance and fitness level. Exercise selection should include enjoyable and
accessible options, such as seated exercises, swimming, or low-impact aerobics,
targeting major muscle groups to enhance overall strength and endurance. A
proper warm-up and cool-down are essential to prevent injury and facilitate
recovery, with gentle stretching and gradual increases in intensity during the
warm-up preparing the body for exercise. Initially participating in supervised HIT

sessions, such as in a physical therapy or group exercise setting, can provide
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guidance and support to ensure safety and proper technique, while utilizing
technology like heart rate monitors or fitness trackers can help individuals stay

within their target intensity zones.

Continuous Cardiovascular Exercise
References: 18, 22

Continuous cardiovascular exercise can have significant effects on muscle
contractile characteristics, strength, and muscle mass, particularly for individuals
with conditions like multiple sclerosis that may affect muscle function. While
traditional cardiovascular exercise is primarily associated with improvements in

cardiovascular fitness, it can also contribute to changes in muscular attributes.

Muscle Contractile Characteristics

Continuous cardiovascular exercise can enhance the contractile properties of
muscle fibers, particularly through adaptations in muscle fiber type. Aerobic
exercise typically promotes a shift toward more oxidative muscle fibers, such as
type | fibers, which are designed for endurance and sustained activity. This
adaptation can improve the efficiency of muscle contractions and overall
performance during prolonged activities. Additionally, regular aerobic training can
increase mitochondrial density within muscle fibers, enhancing their ability to

produce energy and thus supporting better endurance during exercise.

Strength Improvements

While cardiovascular exercise primarily focuses on endurance, it can also
contribute to strength improvements, particularly when it incorporates resistance
elements or is performed at higher intensities. Continuous aerobic activities,

especially those that engage multiple muscle groups, can lead to functional
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strength gains. For individuals with MS, these strength improvements can enhance
overall mobility and functional capacity. However, for significant strength gains,
resistance training is often necessary to complement cardiovascular exercise, as it

specifically targets muscle hypertrophy and strength development.

Muscle Mass Maintenance

Engaging in continuous cardiovascular exercise can help maintain muscle mass,
particularly in individuals who may be at risk for muscle atrophy due to inactivity
or chronic illness. While aerobic exercise alone may not lead to significant
increases in muscle mass, it helps prevent loss of muscle tissue by promoting
healthy circulation and nutrient delivery to muscles. In individuals with MS,
maintaining muscle mass is crucial for supporting mobility and overall physical
function. Combining cardiovascular exercise with resistance training can further

enhance muscle mass and strength, creating a more balanced fitness regimen.

Overall Physical Function

The effects of continuous cardiovascular exercise on muscle contractile
characteristics, strength, and muscle mass contribute to improved overall physical
function. Enhanced endurance allows individuals to perform daily activities with
less fatigue, while increased strength and muscle efficiency promote better
balance and coordination. For individuals with MS, these improvements can lead

to greater independence and improved quality of life.

Continuous cardiovascular exercise plays a significant role in enhancing muscle
contractile characteristics, improving strength, and maintaining muscle mass.
While primarily focused on endurance, these exercises can lead to beneficial
adaptations that contribute to overall physical function and quality of life,
especially for individuals with conditions like multiple sclerosis. By integrating

cardiovascular exercise with resistance training and tailoring programs to
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individual needs, individuals can achieve comprehensive fitness improvements

that support their health and well-being.

Functional Electrical Stimulation

References: 23, 24

Functional Electrical Stimulation (FES) involves applying electrical currents to
specific muscle groups, resulting in muscle contractions that assist in movement,
improve muscle strength, and enhance overall function. One of the primary
benefits of FES is improved muscle activation, as it stimulates muscles that may
not respond adequately due to neurological impairments. By activating these
muscles, FES helps improve coordination and functional movement. Additionally,
FES can assist in enhancing gait and mobility for individuals with MS who
experience gait abnormalities. By providing electrical stimulation during specific
phases of the gait cycle, FES can increase stride length, improve foot clearance,

and enhance overall stability.

Furthermore, FES can be utilized to strengthen weak muscle groups, promoting
muscle strengthening through repetitive contractions, which is especially
beneficial for those experiencing muscle weakness due to MS. The technique can
also help reduce spasticity in affected muscles by promoting rhythmic
contractions, leading to increased flexibility and reduced muscle tightness. FES can
improve balance and postural control by stimulating muscles that support these
functions, thus reducing the risk of falls and enhancing safety during daily
activities. Additionally, FES has been shown to have analgesic effects for some
individuals, potentially aiding in pain management associated with muscle spasms

or weakness.

In physical therapy, FES can be integrated into gait training programs, allowing

patients to practice walking with improved mechanics. By applying stimulation
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during walking, therapists can facilitate muscle contractions that assist in
achieving an ideal gait pattern. It can also be part of a strength training regimen,
targeting specific weak muscle groups to improve overall muscle strength and
functional ability. FES can be applied during functional tasks, such as standing up
from a seated position or climbing stairs, to enhance muscle activation and
support challenging movements. When incorporated into comprehensive
rehabilitation programs, FES can maximize recovery outcomes by addressing
multiple aspects of physical function, including strength, coordination, and

endurance.

However, before initiating FES, a thorough assessment by a healthcare
professional is essential to determine appropriateness and tailor stimulation
parameters to individual needs and capabilities. It is also important to monitor
comfort levels and adjust settings to ensure a positive experience during
treatment. The technique is most effective when combined with other therapeutic
modalities, such as conventional physical therapy exercises, to maximize

functional gains.

In conclusion, Functional Electrical Stimulation offers a valuable tool in the
physical therapy management of individuals with multiple sclerosis. By improving
muscle activation, enhancing gait and mobility, reducing spasticity, and promoting
strength, FES can significantly contribute to better functional outcomes and
quality of life for those living with MS. With proper assessment, individualized
treatment plans, and professional guidance, FES can be effectively integrated into
rehabilitation programs, helping individuals achieve their therapeutic goals and

enhance their independence.
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Alternative Movement Exercises
References: 25-27

Alternative movement exercises offer significant benefits for individuals with
multiple sclerosis by addressing specific challenges such as muscle weakness,
spasticity, balance issues, and fatigue. Practices like adaptive yoga, Tai Chi, and
Pilates focus on improving flexibility, balance, and core strength, while reducing

spasticity and promoting relaxation.

Yoga offers a gentle way to enhance flexibility, strength, and balance while
reducing spasticity and promoting relaxation. For people with MS, modifications
are often necessary to accommodate mobility limitations. Poses like child’s pose
and seated forward bends are used to stretch muscles, reducing the stiffness and
spasticity commonly experienced in MS. Modified balance poses such as tree pose
or warrior pose can be performed with the support of a chair or wall to improve
stability and prevent falls. Yoga breathing exercises, or pranayama, can help
manage MS-related fatigue by improving oxygen flow and relaxation. Mindfulness
and meditation, which are integral to yoga, provide mental and emotional relief
from the stress and anxiety that can exacerbate MS symptoms. Adaptive yoga
classes often use props such as yoga straps, blocks, and bolsters, enabling
individuals with MS to perform poses safely and effectively, regardless of their

level of mobility.

Tai Chi is a low-impact exercise that emphasizes slow, controlled movements
combined with deep breathing, making it ideal for improving balance and
coordination in people with MS. The flowing motions of Tai Chi, such as grasping
the bird’s tail and cloud hands, can be modified to be performed either standing
or sitting, depending on the individual's level of mobility. For those who
experience fatigue or difficulty standing for long periods, seated Tai Chi allows for

continuous practice while still providing benefits to balance and coordination. Tai
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Chi movements focus on shifting weight gently between feet, which strengthens
lower limb muscles and improves walking stability. This can be especially helpful
for those with MS who may struggle with gait impairments or frequent falls.
Additionally, the meditative nature of Tai Chi promotes relaxation, helping to

reduce stress and tension, which can, in turn, lessen the severity of MS symptoms.

Pilates is highly beneficial for strengthening core muscles, improving posture, and
enhancing muscle control, all of which are critical for people with MS who may
experience balance issues and muscle weakness. Pilates exercises, such as pelvic
tilts and leg lifts, are typically adapted to suit individuals with limited mobility. For
example, exercises can be performed on a mat, in a chair, or using a reformer
machine to provide extra support. This focus on core stability helps improve
posture and balance, both of which can be compromised in individuals with MS.
Additionally, Pilates incorporates controlled, slow movements that enhance
muscle coordination and reduce the risk of injury or fatigue. Stretching exercises
like spine stretches or hamstring stretches are particularly helpful in reducing
muscle tightness and spasticity. Pilates classes for MS are often modified to be
gentler and to incorporate frequent breaks, allowing individuals to work at their

own pace while still reaping the benefits of the exercises.

Section 3 Key Words

High-Intensity Interval Training (HIIT) - A form of exercise that alternates between

short bursts of intense activity at maximum effort and periods of lower-intensity

recovery or rest

Functional Electrical Stimulation (FES) - A therapeutic technique that uses

electrical impulses to stimulate muscle contractions in individuals with impaired

motor function
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Alterative Movement Exercises - Non-traditional forms of physical activity that

focus on improving flexibility, balance, strength, and coordination through

methods that differ from conventional exercise routines, such as Yoga and Tai Chi

Section 3 Summary

Physical therapists play a crucial role in helping patients with multiple sclerosis
manage the complexities of their condition. MS presents a wide array of
symptoms that affect not only physical function but also cognitive and emotional
well-being. Effective therapy requires a holistic, individualized approach that
addresses the full scope of the disease’s impact on mobility, balance, and
coordination. By applying evidence-based interventions, physical therapists can
assist patients in preserving their physical abilities, improving their quality of life,

and navigating the ongoing challenges that come with living with MS.

Other Considerations

In addition to addressing the physical symptoms of MS, such as weakness,
spasticity, and balance issues, other important considerations must be
incorporated into the overall treatment plan. Adaptive equipment and home
modifications play a crucial role in enhancing safety, maintaining independence,
and improving quality of life as the disease progresses. Furthermore, the
involvement of a multidisciplinary healthcare team, including neurologists,
occupational therapists, speech therapists, mental health professionals, and more
ensures that all aspects of the patient's physical, cognitive, and emotional well-
being are addressed. Collaboration between specialists is key to developing an
individualized treatment plan that supports the patient’s long-term needs,

promotes functional independence, and adapts to the evolving nature of MS.
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Adaptive Equipment
References: 9-20

As multiple sclerosis progresses, adaptive equipment and home modifications

must be strategically implemented to address increasing functional limitations,
mobility challenges, and safety concerns. These modifications and tools evolve
from simple assistive devices in the early stages to more complex and technical

systems in the later stages of the disease.

Early Stage of MS

In the early stages of MS, patients may experience mild motor impairments,
fatigue, and balance disturbances, but generally maintain a high level of
independence. Adaptive equipment at this stage focuses on optimizing energy
efficiency, promoting safety, and preventing injury. A single-point cane or quad
cane can be prescribed to improve postural stability during gait and ambulation.
Grab bars should be strategically installed in key areas, such as near the toilet and
within the shower or bathtub, to support transfers and reduce the risk of falls. The
use of a shower chair and a handheld showerhead allows for seated bathing,
reducing both physical strain and the risk of slips. Additional home modifications,
such as non-slip mats and raising the toilet seat, ensure enhanced safety and
reduce strain on weakened muscles. Transitioning to lever-style door handles can
assist patients who experience fine motor impairments, as these are easier to
manipulate compared to traditional round knobs. For patients experiencing early
signs of thermosensitivity, cooling vests can help regulate body temperature

during exertion.
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Middle Stages of MS

As the disease progresses into the middle stages, patients may exhibit more
significant motor deficits, including weakness, spasticity, and impaired
coordination, often requiring more advanced mobility aids. A rollator or wheeled
walker can be introduced for those requiring greater support than a cane. These
devices offer built-in seats to accommodate rest breaks, critical for managing the
severe fatigue characteristic of MS. Additional tools, such as a reacher/grabber,
facilitate retrieving objects without excessive bending or reaching, which can
exacerbate fatigue or balance issues. Long-handled dressing aids, including button
hooks, sock aids, and elastic shoelaces enable patients with impaired dexterity to
maintain independence in self-care. At this stage, a powered lift chair may be
necessary to assist patients in standing from a seated position, particularly as
lower limb weakness intensifies. Patients might also require an electric adjustable
bed, which allows for optimized positioning during sleep and easier transfers.
Bathroom safety becomes paramount, and installation of walk-in showers or
curbless showers and the addition of transfer benches enable safer, more energy-
efficient bathing. Ramps or stairlifts should be considered for multi-level homes,

ensuring safe navigation between floors without risking falls.

Late Stages of MS

In the late stages of MS, the majority of patients experience severe motor
impairments, significantly reduced mobility, and may be wheelchair-dependent.
At this point, advanced adaptive equipment is necessary to ensure both patient
safety and caregiver assistance. Powered wheelchairs or scooters with custom
seating and positioning systems are prescribed to facilitate mobility and prevent
pressure ulcers. For patients with severe upper limb weakness, head or chin
controls can be integrated into powered wheelchairs, allowing for independent

operation. Mechanical lifts, such as the Hoyer lift or ceiling track lift, become
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essential for safe transfers between the bed, wheelchair, and commode. These
systems reduce the risk of injury for both patient and caregiver and are essential
for maintaining dignity and safety. Pressure management becomes critical,
necessitating the use of air-flow mattresses or alternating pressure mattresses to
prevent decubitus ulcers in patients who are bedridden or spend long periods in a
wheelchair. For patients who struggle with continence issues, bedside commodes
or catheter systems may be necessary to maintain personal hygiene with reduced

mobility.

Home modifications in this stage include creating a fully wheelchair-accessible
environment with widened doorways, zero-entry thresholds, and lowered
countertops for ease of use. Installing voice-activated home automation systems
allows the patient to control lighting, temperature, and even appliances,
preserving a degree of autonomy despite severe physical limitations. Additionally,
smart home technology can assist in patient safety, with systems that monitor for

falls or health emergencies and alert caregivers or medical personnel as needed.

Throughout the progression of MS, the primary goals of adaptive equipment and
home modifications are to preserve as much independence as possible, ensure
patient safety, and reduce the physical demands on both the patient and their
caregivers. By tailoring adaptive solutions to the specific needs of each stage of
MS, physical therapists and occupational therapists can help patients maintain

function, safety, and quality of life as the disease evolves.

Healthcare Team
References: 8, 20

Treating multiple sclerosis requires a multidisciplinary healthcare team that
addresses the wide range of symptoms and challenges the disease presents. This

team is essential for delivering comprehensive care that supports the physical,
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cognitive, emotional, and social well-being of the patient. Each member of the
team plays a distinct role in managing different aspects of the disease. It is
imperative that physical therapists and physical therapist assistants understand
the various roles of the healthcare team in order to refer patients with MS

appropriately to other providers.

Neurologist

The neurologist is typically the primary physician managing a patient’s MS care. As
a specialist in nervous system disorders, the neurologist is responsible for
diagnosing MS, monitoring disease progression, and prescribing disease-
modifying therapies (DMTs) to slow down disease activity. They also manage
acute relapses through corticosteroids or other therapies and address symptoms
such as spasticity, pain, or bladder dysfunction. Neurologists work closely with
other healthcare providers to ensure that all aspects of the patient’s condition are

being managed appropriately.

Occupational Therapist (OT)

Occupational therapists focus on helping patients maintain their independence in
daily activities, including personal care, work, and leisure activities. They provide
strategies and adaptive equipment to manage fatigue, tremors, or fine motor
issues. OTs also assess the patient’s home environment and recommend
modifications, such as grab bars or ergonomic kitchen tools, to enhance safety
and ease of function. In later stages, they assist with energy conservation

strategies and suggest tools like reachers, dressing aids, or power wheelchairs.

Speech-Language Pathologist (SLP)

MS can affect speech and swallowing due to weakness or coordination problems

in the muscles used for speaking and eating. Speech-language pathologists work
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with patients to improve communication, address cognitive issues that can affect
speech, and provide swallowing therapy. They may recommend exercises to
strengthen muscles, modify speech techniques, or suggest dietary changes and

safe swallowing strategies to avoid choking.

Mental Health Professional (Psychologist/Psychiatrist)

Psychological support is crucial in managing the emotional and cognitive aspects
of MS. Patients with MS often experience anxiety, depression, and cognitive
impairments due to both the disease and its impact on their lifestyle. A
psychologist or psychiatrist helps patients cope with the psychological burden of
MS, providing therapy, counseling, and, when necessary, prescribing medications
to manage mood disorders. Cognitive behavioral therapy (CBT) is often used to

help patients adjust to the emotional demands of living with a chronic disease.

Nurse Practitioner or MS Nurse

MS nurse specialists often act as the coordinator of care, helping patients
understand their diagnosis, manage symptoms, and navigate the healthcare
system. They provide education on medication management, symptom tracking,
and lifestyle modifications. MS nurses also assist with coordinating appointments,
monitoring treatment efficacy, and managing side effects of medications. They
serve as a resource for both the patient and their family to answer questions and

provide ongoing support.

Social Worker

Social workers play an important role in helping patients manage the practical and
social challenges of living with MS. They assist with accessing community
resources, such as support groups or financial aid, and help patients navigate

disability benefits or insurance concerns. Social workers also provide counseling to
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help patients and families cope with the psychosocial impacts of the disease,

including changes in employment, social roles, or relationships.

Dietitian

A dietitian works with MS patients to develop a healthy, balanced diet that
supports their overall well-being and helps manage symptoms like fatigue, weight
fluctuations, or gastrointestinal issues. MS patients may benefit from dietary
strategies that address specific symptoms, such as improving gut health or
managing blood sugar levels to prevent energy dips. In cases where patients have
difficulty swallowing, dietitians may suggest modified food textures or nutrient-

dense, easy-to-swallow options.

Urologist

MS commonly causes bladder dysfunction, such as incontinence, urgency, or
urinary retention. A urologist is often involved in managing these symptomes,
offering medications, lifestyle adjustments, or in severe cases, catheterization
techniques to improve bladder control. They may also treat urinary tract

infections, which can be more common due to bladder dysfunction.

Neuropsychologist

Neuropsychologists specialize in evaluating and treating cognitive changes caused
by MS, such as memory loss, difficulty with attention, or problems with executive
functioning. They conduct assessments to determine the extent of cognitive
impairments and recommend cognitive rehabilitation programs, compensatory
strategies, or environmental modifications to help the patient function more

effectively in daily life.
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Pharmacist

The pharmacist plays a key role in managing the complex medication regimens
often required for MS, including disease-modifying therapies, symptomatic
treatments, and medications for comorbid conditions. Pharmacists ensure that
medications are used safely and provide education on potential drug interactions

or side effects.

By involving a multidisciplinary healthcare team, MS patients receive holistic care
that addresses the full spectrum of their needs. Each specialist contributes their
expertise to managing the complex and evolving nature of the disease, ensuring
that physical, emotional, and cognitive challenges are met with appropriate
interventions. This collaborative approach enables patients to live as
independently and comfortably as possible, while adjusting to the long-term
demands of MS.

Patient and Family Resources28-34

References: 28-34

Individuals living with multiple sclerosis and their families have access to a wealth
of resources designed to enhance their understanding of the disease, improve
their quality of life, and provide support throughout their journey. Physical
therapists and assistants may share the resources in this section to help their

patients and patient’s families seek more information and support about MS.

The National Multiple Sclerosis Society (NMSS) is a leading organization that offers
extensive educational materials on MS symptoms, treatment options, and disease
progression. They provide access to local support groups, financial assistance
programs, and a helpline staffed by trained professionals who can offer

personalized guidance. Similarly, the MS International Federation connects
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patients with national MS organizations worldwide, promoting advocacy efforts
and research initiatives aimed at improving the lives of those affected by MS. The
Multiple Sclerosis Foundation (MSF) focuses on enhancing quality of life through
educational resources, support services, and financial aid programs, ensuring that

individuals receive the assistance they need.

In addition to these major organizations, Can Do MS emphasizes empowerment
through wellness programs and educational workshops that focus on physical
activity and self-management strategies. The Multiple Sclerosis Association of
America (MSAA) also provides crucial support, including assistance with insurance
issues, direct patient services, and wellness initiatives tailored for those with MS.
Patients can also explore patient advocacy organizations, which assist with
navigating healthcare and accessing financial aid for medical treatments and

supplies.

For those interested in research, ClinicalTrials.gov offers a comprehensive
database of ongoing clinical trials related to MS, providing patients with
opportunities to participate in cutting-edge research. Online communities and
social media groups serve as vital support networks, allowing individuals to share
experiences, seek advice, and connect with others facing similar challenges. Local
MS support groups, often hosted by national organizations, facilitate peer support
and educational events that foster a sense of community among individuals with
MS.

Educational resources are plentiful, with various organizations providing free
brochures, fact sheets, webinars, and online courses covering topics such as
symptom management and treatment options. Many organizations operate
helplines where patients can receive tailored information and emotional support.

Patients should also feel empowered to ask their healthcare providers for
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recommendations on local resources, including specialized rehabilitation services

and therapists experienced in MS care.

Books and publications focused on living with MS offer valuable insights, providing
personal stories and practical advice on managing the condition. Additionally,
mobile applications like My MS Manager and MS Buddy help patients track their
symptoms, connect with others, and manage their health more effectively.
Educational workshops and seminars focusing on living well with MS, nutrition,
and wellness are also available, further empowering individuals to take control of
their health.

Lastly, financial resources, such as prescription assistance programs and local
nonprofit organizations, can alleviate some of the burdens associated with
medical costs. By leveraging these extensive resources, individuals with MS can
access vital information, support, and services that not only improve their quality
of life but also foster a sense of community and empowerment in navigating the

challenges of living with MS.,

Provider Resources

References: 28, 31, 32, 35

Physical therapists working with individuals diagnosed with multiple sclerosis have
access to a range of valuable resources aimed at enhancing patient care and
promoting effective management of the condition. Leading organizations such as
the National Multiple Sclerosis Society (NMSS) and the Multiple Sclerosis
Association of America (MSAA) provide comprehensive educational materials,
clinical practice guidelines, and access to patient support programs as previously
mentioned. The NMSS offers specialized resources for healthcare professionals,
including information on the latest MS research, treatment options, and

continuing education opportunities. Additionally, the MSAA focuses on patient
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assistance programs and wellness initiatives that therapists can incorporate into

their practice to improve patients’ overall quality of life.

Physical therapists can benefit from various assessment tools and instruments
designed specifically for evaluating patients with MS. Instruments such as the Berg
Balance Scale, Timed Up and Go (TUG) Test, and the 6-Minute Walk Test are
essential for assessing balance, mobility, and functional capacity in individuals
with MS. Furthermore, organizations like Can Do MS provide wellness programs
and workshops that empower both patients and therapists, focusing on exercise,
nutrition, and self-management strategies tailored to those living with the
condition. Continuing education courses offered through the APTA Learning
Center and webinars hosted by various MS organizations help therapists stay

updated on best practices and new interventions.

Collaboration among healthcare professionals is crucial for developing
individualized treatment plans for MS patients. The APTA Neurology Section
encourages networking and communication between physical therapists,
neurologists, occupational therapists, and other specialists to ensure a
comprehensive approach to care. Resources on adaptive equipment and assistive
devices are also available to enhance safety and independence for patients as
they navigate the challenges of MS. Furthermore, mobile apps designed for
symptom management and exercise tracking can aid therapists in monitoring
patient progress and facilitating communication. By leveraging these extensive
resources, physical therapists can provide informed, effective care that
significantly enhances the quality of life for individuals living with multiple

sclerosis.
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Section 4 Key Words

Thermosensitivity - Explains how certain conditions, such as multiple sclerosis,

affect the body's ability to regulate temperature, leading to symptoms like fatigue,

weakness, or changes in neurological function when exposed to heat

National Multiple Sclerosis Society (NMSS) - A nonprofit organization based in the

United States dedicated to supporting individuals affected by multiple sclerosis

Can Do MS - A nonprofit organization that focuses on empowering individuals
living with multiple sclerosis through comprehensive wellness programs and

educational resources

Section 4 Summary

Effectively managing multiple sclerosis requires more than addressing the physical
symptoms like weakness, spasticity, and balance issues. Adaptive equipment and
home modifications are essential to ensure safety, maintain independence, and
improve quality of life as the disease progresses. Equally important is the
involvement of a multidisciplinary healthcare team to address the full spectrum of
the patient's physical, cognitive, and emotional needs. By fostering collaboration
among specialists, individualized treatment plans can be developed to meet the
patient's long-term goals, enhance functional independence, and adapt to the

ever-changing course of MS.

Case Study 1

Sarah, a 35-year-old woman diagnosed with mild relapsing-remitting multiple
sclerosis two years ago, came to physical therapy with concerns of mild muscle
weakness, fatigue, occasional balance issues, and spasticity, primarily in her left

leg. Despite being active and independent, her symptoms were beginning to
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interfere with her daily activities and exercise routine. Sam, the evaluating
physical therapist, found mild weakness in Sarah's quadriceps and hamstrings,
more pronounced on the left side, and observed slight instability in her gait during
extended walks. Balance assessments showed mild instability, particularly in
single-leg stance, and spasticity was noted in the left calf and hamstrings. Sarah
also reported significant fatigue, especially in the afternoon, which often limited

her ability to remain active throughout the day.

Reflection Questions

1. What types of exercises should Sam include in Sarah’s physical therapy plan

to reduce symptoms and improve quality of life?

2. What effect may Sarah’s plan of care provide beyond physical health and
mobility?

3. What key takeaways can be drawn from Sarah’s case for the management of

mild MS in physical therapy?

Responses

1. The program should include strength training exercises like leg presses,
hamstring curls, and step-ups to improve lower extremity strength, all at a
mild to moderate intensity. Balance exercises, such as single-leg stands and
lateral step-overs, should be incorporated to enhance stability. In addition,
stationary cycling and treadmill walking should be incorporated to build
endurance. To further challenge her cardiovascular fitness and manage
fatigue, short bouts of high-intensity interval training could be introduced.
Spasticity management should focus on daily stretching routines targeting

Sarah’s hamstrings, calves, and hip flexors, as well as foam rolling to relax
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tight muscles. Additionally, energy conservation strategies, such as
scheduled rest breaks and cooling techniques, should be integrated to help

Sarah manage her fatigue more effectively.

. As Sarah demonstrates significant improvements in strength, balance, and
overall endurance, she will have improved access to activities in the
community she enjoys with less fatigue and more energy to participate.
Sarah will likely gain confidence in managing her symptoms and feel
empowered to incorporate more physical activity into her daily routine
without experiencing significant fatigue. This will allow mental and physical
health benefits while experiencing the empowerment of transitioning into a

self-managed program.

. This case demonstrates the importance of a personalized, holistic approach
to managing MS symptoms. Strengthening exercises, balance training,
spasticity management, and fatigue control all play vital roles in improving
physical function and enhancing the quality of life. Furthermore, equipping
patients with self-management strategies helps them remain active and

independent, even when living with a chronic condition like MS.

Case Study 2

John D., a 52-year-old man, was diagnosed with secondary progressive multiple

sclerosis (SPMS) four years ago, after initially having relapsing-remitting MS for

eight years. Over time, John's condition worsened, and he began experiencing

significant lower extremity weakness, severe spasticity in his legs, profound

fatigue, and difficulty with balance and coordination. He relied on a walker for

short distances and used a wheelchair for longer distances. John also struggled

with cognitive symptoms, including memory and attention difficulties, as well as

urinary incontinence. His neurologist referred him to physical therapy to help

68



manage his symptoms and preserve his functional mobility. During the initial
evaluation, the physical therapist found that John had severe weakness (less than
3/10 strength) in his quadriceps, hamstrings, and hip flexors. He demonstrated a
slow, laborious gait with poor foot clearance, decreased step length, and heavy
reliance on his walker. Balance assessments revealed significant postural
instability, and he required moderate assistance to stand or transfer from sitting to
standing. Additionally, John had high levels of spasticity in his hip adductors and
calves, which contributed to his limited range of motion and discomfort. He
reported extreme fatigue, which significantly impacted his ability to engage in

activities for more than 15-20 minutes at a time.

Reflection Questions

1. What were the main challenges John faced due to his advanced MS

symptoms?

2. How might a physical therapist tailor the treatment plan to address John's

complex needs?

3. How might involving John’s caregiver in the therapy process impact his

progress?

Responses

1. John experienced severe lower extremity weakness, spasticity, and fatigue,
which made functional mobility difficult. His balance and coordination were
impaired, and he relied on assistive devices for mobility. Additionally, his
cognitive impairments and fatigue exacerbated his challenges, making daily

tasks more exhausting and complicated.
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2. The PT should create a tailored physical therapy program to address John’s
complex symptoms. The plan should focus on strengthening his upper body
to assist with transfers and improve his ability to move between surfaces.
Strength training exercises may include seated arm exercises with resistance
bands and wheelchair push-ups, done at a mild to moderate intensity. The
therapist should incorporate spasticity management through passive
stretching and manual therapy for his hamstrings and calves, as well as
teaching his wife how to assist him with a home stretching program.
Assisted standing exercises using parallel bars and static balance training
should be introduced to improve weight-bearing ability and standing
tolerance. Fatigue management strategies, such as energy conservation
techniques and the use of cooling vests during exercise, should also be key
components of the plan. The therapist should provide caregiver education
to ensure safe and effective transfers and stretching routines at home.
Adaptive equipment recommendations, such as grab bars and a shower

chair, should also be made to enhance John'’s safety and independence.

3. Involving John's wife in the therapy process is essential to ensuring the
success of the treatment plan. She would learn safe transfer techniques,
how to assist with stretching routines, and energy conservation strategies,
which would not only help John maintain functional abilities but also reduce
the risk of injury and caregiver burnout. Her active participation would
provide John with the support he needed to continue his progress at home

without physical therapy treatment sessions.

Case Study 3

Dawn, a 38-year-old woman diagnosed with relapsing-remitting multiple sclerosis

(RRMS) five years ago, was admitted to the hospital following a sudden
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exacerbation of her symptoms. Prior to this flare-up, Dawn had been living
independently, managing her condition with medication, and participating in
regular physical therapy to maintain her strength and mobility. However, in the
days leading up to her hospitalization, she experienced a rapid decline in function,
including worsening fatigue, increased muscle weakness, and significant difficulty
walking due to spasticity and loss of coordination. At the time of admission, Dawn
required moderate assistance for bed mobility and transfers, and she was unable
to ambulate without help. Upon her admission to the hospital, the physical
therapy team performed a comprehensive evaluation. Dawn presented with
marked weakness in both lower extremities at 3+/5 strength, particularly in her
qguadriceps and hamstrings, and increased spasticity in her legs. Her gait was
highly unsteady, and she required a walker and moderate assistance of two to
ambulate short distances. Additionally, she experienced severe fatigue and
reported difficulty with basic activities of daily living, such as dressing and bathing.
Dawn was also emotionally distressed due to her sudden loss of independence

and uncertainty about her recovery.

Reflection Questions

1. What were the key physical challenges Dawn faced during her MS

exacerbation?

2. How should the physical therapy team approach Dawn’s treatment during

the hospital stay?
3. What role will energy conservation techniques play in Dawn'’s recovery?

4. What are the key takeaways for managing an MS exacerbation in a hospital

setting?
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Responses

1. Dawn experienced significant lower extremity weakness, spasticity, and
fatigue during her MS exacerbation. These symptoms severely impacted her
ability to walk, perform transfers, and complete activities of daily living

independently.

2. The physical therapy team should focus primarily on gentle range-of-motion
exercises, spasticity management, and bed mobility in the early stages of
her treatment. As Dawn’s condition improves, they may progress to
strength-building exercises and gait training with the support of a walker.
Additionally, they taught should teach Dawn energy conservation

techniques to help her manage her fatigue more effectively.

3. Energy conservation techniques are critical in helping Dawn manage her
severe fatigue. By learning to pace her activities, incorporate rest periods,
and prioritize essential tasks, Dawn will be able to participate more fully in
therapy and maintain her energy for daily activities, which will contribute to

her overall progress.

4. Managing an MS exacerbation in a hospital setting requires a carefully
paced approach that addresses the patient’s immediate functional
limitations, such as weakness and spasticity, while considering the impact of
fatigue. Physical therapy interventions should focus on gentle exercises and
mobility training in the early stages, progressing to strength and gait
training as the patient stabilizes. Additionally, educating patients on energy
conservation techniques and involving them in the development of a
discharge plan are essential for promoting long-term recovery and
independence. Discharge should include a referral to either a home health
or outpatient physical therapist depending on the patient’s level of mobility

upon discharge.
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Conclusion

This course has provided a comprehensive exploration of physical therapy
interventions for individuals with Multiple Sclerosis (MS). Physical therapists and
physical therapist assistants have gained in-depth knowledge of MS pathology,
symptomatology, and progression, along with its effects on movement, strength,
and coordination. Participants are now equipped with evidence-based strategies
to assess and manage common MS symptoms such as spasticity, fatigue, and
balance deficits. Furthermore, the course has covered the role of exercise,
mobility aids, and adaptive strategies, empowering participants to optimize
independence and improve the quality of life for individuals with MS. Through
case studies, hands-on techniques, and the latest research, participants are now
prepared to design and implement personalized rehabilitation programs that

address the unique challenges of MS patients.
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