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Key Principles of Effective Treatment

AComprehensive care

A Active involvement

A Early initiation of treatment

ATargeted rehabilitation

A Functional approach

A Eclectic approach combining all four physiotherapy categories
AlLong-term and regular approach

AMechanism -based biological therapy
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Fig. 1 Type of teamwork across Europeans regions. Graph shows proportion of answers by 72 respondents together with counts in parentheses.
Multidisciplinary team was defined as “specialists work in parallel towards addressing problems related to their profession”. interdisciplinary team
was defined as “specialists working as 2 group to achieve a common goal that is explicitly agreed upon”. Type of teamwork differs across the
regions (Fisher exact test; p=0.046)
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Key Principles of Effective Treatment

A Comprehensive care

AActive Involvement
A Early initiation of treatment
ATargeted rehabilitation

A Functional approach Jones, M. A., Jensen, G. M., & Edwards, . (2008)
A Eclectic approach combining all four physiotherapy categories
ALong-term and regular approach

AMechanism -based biological therapy



The importance of active pwMS Involvement
In rehabilitation :

People with newly diagnosed
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complex preventative
Intervention—a single group
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Treatment

Aspect

Pharmacotherapy

Rehabilitation

Primary mechanism

Targetsthe immune system, reducing
diseaseactivity and stabilizing disease
course

Mechanism -basedintervention
Influencing neurobiological
processes,promoting neuroplasticity
and functional reorganization

Main therapeutic aim

Diseasemodificaton and control of
pathologicalactivity

Restoration and optimization of
function, activity, and participation

Effecton functional

deficits

Doesnot directly addressestablished
functional deficits

Primarily targets existing functional
deficits and their consequences

Symptomatictreatment
& comorbidities

Includes symptomatic management
and comorbidity treatment

Includes symptomatic management
and comorbidity treatment

Timing of optimal use

Earlyand continuous useto control
diseaseactivity

Most effective when initiated early,
but often introduced after deficits
emerge

Adverseeffects

Associatedwith arangeof potential
adverseeffects

Minimal adverseeffects

Rolein long -term management

Stabhilizes disease course and enables
conditions for rehabilitation

Drivesfunctional recovery and long -
term adaptation

Clinical implementation

Conceptual framework based on clinical experience

Generally well-established consensus
and early initiation

Often underutilized and initiated late
In clinical practice



Early recognition and management of MS

ACTIVITY
LIMITATIONS

AReaches to No Evidence
of Disease Activity

PARTICIPATION
RESTRICTIONS

A Address symptoms to
prevent the development
of functional deficits and DECREASED
to improve overall OF LiFE
physiological regulation
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Physiological regulation

Mechanism
Amodulation of the autonomic nervous system
Asupport of parasympathetic activation
Aregulation of vagal tone

Methods

A Breathing techniques

AMindfulness

AYoga, TaiChi

Disclaimer: A colleague (shared with consent). For educational purposes only.
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https://www.ceros.mobi/pro-odborniky/prednaska-rims?_token=0f606feb48

Early Rehabilitation

AHighest neuroplastic potential

A Prevents maladaptation

A Supports adaptation

a frontiers Frontiers in Neurology

@ Check for updates
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People with newly diagnosed
multiple sclerosis benefit from a
complex preventative
intervention—a single group
prospective study with follow up
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TABLE 2 Changes at post intervention and at follow-up.

Questionnaires

SWLS 24 (35)
BDI 7(0)
MSAQ 96 (140)
MEFIS 26 (0)
FSMC 65 (20)
M1

Spirometric and spiroergometric
Median (the best

value)

pa.ra.meter s

VvC 4.18 (102%)
R max 1.04 (93%)
VO, max/kg 29.4 (100%)
VO, max/TF 13.3 (125%)
VE max/Kg 0.99 (86%)
Wmax 127.5 (67%)
Ml

Steroids and neuroactive steroids

Median
Cortisol (nmol/L) 499.16
Cortisone (nmol/L) 98.15
DHEA (nmol/L) 1551
7B-OH-DHEA (nmol/L) 0.44

7-ox0-DHEA (nmol/L) 0.08

M, Measure; SWLS, Satisfaction with life scale; BDI, Beck depression inventory; MSAQ, Multiple sclerosis acceptance questionnaire; MFIS, Modified fatigue impact scale; FSMC, Fatigue scale

M1 - M2

Mean change

2
-8

M1->M2

Median change

—0.05
-0.02
-1.3

—0.1

=25
M1-—M2
Median change
18.12
14.32
0.31
0.02

0.05

Wilcoxon test

p value
ns
ns
ns
ns
0.035

Wilcoxon test
p value

ns
ns
ns
ns
ns
ns
Wilcoxon test
p value
ns
ns
ns
ns

0.0638

M1- M3

Mean change

—6
-9

M1 - M3
Median change

—0.16
0
-22

-1.6

=7.5
M1— M3
Median change
—38.09
14.84
2.64
0.09

0.08

Wilcoxon test

p value

ns

ns

0.035

0.007

Wilcoxon test

p value

ns
ns
ns
ns
ns

ns

Wilcoxon test

p value
ns
ns
ns
ns

ns

for motor and cognitive functions; VC, Vital capacity; Rmax, Maximal respiratory exchange ratio; VO, max/kg, Maximal oxygen uptake; VO,max/TF, Maximal oxygen pulse; VEmax/kg,
Maximal pulmonary ventilation; Wmax, Maximal muscle performance; DHEA, Dehydroepiandrosterone; 73-OH-DHEA, 7f-hydroxy-dehydroepiandrosterone; and 7-oxo-DHEA, 7-keto-

dehydroepiandrosterone.

Introductory workshop

Group psychology session

Musculoskeletal treatment

Aerobic training

Motor program activating therapy




Neurophysiological

Mechanisms of Physiotherapy

0 Reqgulation of Neuroimmune and Neuroendocrine

Processes

Tlaskalova-HogenovaH, 2001

Neuroendocrinology Letters Volume33 No.1 2012 o ﬁ life \MDPI]

Article
Ambulatory Neuroproprioceptive Facilitation and

Physiotherapy 15 an immunoactive therapy? Inhibition Physical Therapy Improves Clinical

Outcomes in Multiple Sclerosis and Modulates

A p] lot StUdy. Serum Level of Neuroactive Steroids: A Two-Arm
S S L Parallel-Group Exploratory Trial

- 13 Davi 2 va3, Petr Kucera 4, Olga Juzova*
Kamila Rasova *, David DoteziL", Hana KALISTO l : : 586 ] , Gabriela Angelova !, Tereza Skodova 2, Terezie Prokopiusova !, Magdalena Markova ,
Denisa ZiMovA %, Eva MEDOVA 2 Dobroslava JANDOVA', larqs}av TINTERA®, - Natalia Hruskova, Marie Prochazkova t, Masketa Pavilkiova s, Sarka Spanhelova?,
[brahim IBRAHIM 56, Karel Zvara’, Marie Bicixova®, Patricia MARTINKOVA' Ivana Stetkarova ¢, Marie Bicikova ?, Lucie Kolatorova * and Kamila Rasova ¥*

Simultaneously with the nervous system, the immune and endocrine
systems are also activated.

Dehydroepiandrosterone  (DHEA), a steroid neurohormone, isreleased and:

Areduces inflammatory processes

Amodulates cellular immunity

Aexerts neuroprotective  effects

Aimproves cognitive functions and enhances memory

Aplays a role in myelination 13



Key Principles of Effective Treatment

A Comprehensive care
A Active involvement
A Early initiation of treatment

ATargeted rehabllitation

A Functional approach

A Eclectic approach combining all four physiotherapy categories
AlLong-term and regular approach

AMechanism -based biological therapy
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Targeted rehabilitation

A Restoration of functional abilities and
activities of daily living to the highest
possible level

A Central focus on the perspective
of people with MS and their families

A Emphasis on participation
everyday life situations

N

The situation presented reflects an individual experience from clinical practice and may not
be representative of other people with MS or outcomes. For ilustraive purposes only.

V& International Journal of
/ Environmental Research

and Public Health

Artide

Real-World Goal Setting and Use of Outcome Measures
According to the International Classification of

Functioning, Disability and Health: A European Survey
of Physical Therapy Practice in Multiple Sclerosis

Kamila Rasova *, Patricia Martinkova 2, Bernadita Soler 345, Jenny Freeman 5,
Davide Cattaneo ’, Johanna Jonsdottir 7, Tori Smedal 5, Anders Romberg , Thomas Henze '°,
Carme Santoyo-Medina ' and Peter Feys 3~
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ICF core set Is not just classification
d it Is a decision -making tool!

The specific ICF Core Set for multiple sclerosis defines key
domains relevant to both clinical practice and research and
enables standardized assessment of the functional Impact of
the disease, Including environmental factors that may
modulate an1 n d I v Icdpaches 0asd participation, as well
as the social and psychological context of each person.

Pavlikova M., 2025

uCebni texty Univerzity Karlovy

REHABILITAGE

Kamila Rasova (ed.)

ICF evaluation at admission (N = 11)
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Therapeutic strategies across disease phases

A Adapts to disease fluctuations
A Aligns with pwMS needs
A Prevents complications

A Relapse Y protection

A Remission Y activation
A Progression Y compensation

Conceptual framework based on clinical experience

A Lifestyle Factors
A Regular sleep routine
A Balanced diet

A Do not underestimate
and colds

A Stressreduction

Infections

17



CATABOLISM : METABOLIC BALANCE, ANABOLISM
Diet: vegetables, fruit, fish, fiber ~ DIET & INFLAMMA Hypercaloric “Western” diet

Calorie restriction Gut dysbiosis,
Physical exercise, Glucose,
Polyphenols, Alcohol, Insulin,
a-lipoic acid Cigarette smoke, — N6 .3 Alcohol

AMPK,
Sirtuins,
n-3 PUFA

Niacin, VDR-D, Dysbiotic VORD | pUFA pyFa
NAD*, AMP, gut microbiota .\ ﬁ

SREBP-2 l SREBP-1c I ChREBP

TRANSCRIPTION FACTORS UP-REGULATING

R
WAR Compienes, ANABOLIC PATHWAYS

Vegetarian diet,
Calorie restriction,
Gut eubiosss

ENZYMES, AND TRANSCRIPTION FACTORS UP-
REGULATING CATABOLIC PATHWAYS

= . | Saturated fatty acids
Cholesterol

Triacylglycerols

H. " [ . .
igh saturated fat, hypercaloric “Westem | AN ——
Dysbiotic gut microbiota ’

INFLAMMATION Nutrition Facts in Multiple Sclerosis W’gi 'f”

sagepoh K30 08 NaY
DOL: 10.1177/17590914145681 85
2sn sagepub com

Paolo Riccio' and Rocco Rossano' $'SAGE
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Rest or load?

Fatigue

LIMITATION OF LOAD
Subjective symptom — it is not
possible to quantify

Chronic - can bring some
relevant information?

Inactivity has negative impact

» Physiological fatigue

» Neuromuscular fatigue
X

» Fatigue accompany depression

An effect of therapy

Physiotherapy is effective
Tiredness is possible to treat
Aerobic training is safety

ARTICLE Multiple Sclerosis 2006; 12: 227-234

Comparison of the influence of different rehabilitation
programmes on clinical, spirometric and
spiroergometric parameters in patients with multiple
sclerosis

K Rasova', E Havrdova®, P Brandejsky’, M Zdlisova®, B Foubikova® and P Martinkova®
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Key Principles of Effective Treatment

A Comprehensive care

A Active involvement

A Early initiation of treatment
ATargeted rehabilitation

AFunctional approach

A Eclectic approach combining all four physiotherapy categories
AlLong-term and regular approach

AMechanism -based biological therapy
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Multifactorial

Conceptual framework based on clinical experience

origin of motor dysfunction In

MS

21



Development and consequences of functional
disorders of the motor system.

Anxiety

Lower energy levels

Tendonitis

Increased risk of injury

Headaches More athleticism

Dry mouth More strength

Neck tightness Better sleep

Lower back pain Better oxygen delivery
Plantar fasciitis Reduced anxiety

Flat feet More confidence

Degeneration of vertebral facets Less chance of injury

Degeneration of joints Less pain
Reduced strength

Knee pain

Etc

A change in - ___
aﬂerentallf:n and A change in joint
i positioning and
subsequently also in i

. efferentation

Conceptual framework based on clinical experience



The functional approach

A Diagnostics also aim to identify the primary cause
within the pathological chain.

snent anc
atment @
%

A normalize afferent input. 3 Muscle
A to restore muscular balance. Imbalance I " i

ATherapy aims to

A reprograms movement patterns. The Janda ,

Approach ' A
1 (3
\

Reference: Page P., Frank C.C., Lardner R. (2010)Assessment and Treatment of Muscle Imbalance: The Janda Approach.Human Kinetics.



Key Principles of Effective Treatment

A Comprehensive care

A Active involvement

A Early initiation of treatment
ATargeted rehabilitation

A Functional approach

AEclectic approach combining all four
physiotherapy categories

AlLong-term and regular approach
AMechanism -based biological therapy
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Content and organisation of physiotherapy

CORRESPONDENCE

EUR J PHYS mxam D 00551012

Physical therapy provision in multiple sclerosis
across Europe: a regional lottery?

1. Physical activity (fitness/endurance/resistance) training (7 PT in-
terventions, mostly in cluster PTI-C)

2. Neuroproprioceptive “facilitation, inhibition™ (14 PT interventions,
mostly in cluster PTI-A, and PTI-B) - interventions that were de-
veloped in the 1950s (for example PNF, Vojta reflex locomotion,
Roods Approach, Bobath, Brunnstrom approach)

. Motor/skill acquisitions (individualized therapy led intervention)
when the patient is increasingly active in the motor retraining
process (15 PT interventions, mostly in cluster PTI-D, PTI-F and PTI-
G)

. Technology based (6 PT interventions cluster PTI-E).

Midpie Scertae snd Retsted Demsas 27 (207 F) 5667

Congengs 423 available at Soieneol)wect

Multiple Sclerosis and Related Disorders

journal homepage: www_slsavier comfocste/msard

Physiotherapeutic interventions in multiple sclerosis across Europe: Regions
and other factors that matter™

Patricia Martinkovd**, Jenny Freeman’, Adéla Drabinovéd®, Elena Erosheva’, Davide Cattaneo®,
Johanna Jonsdottir', Iise Baert’, Tari Smedal”, Anders Romberg , Peter Feys,

Jose Alves-Guerreiro*, Mario Habek’, Thomas Henze™, Carme Santoyo Medina®, Antonie Beiske®,
Paul Van Asch’, Daphne Bakalidou”, Yeliz Salci’, Erieta Nikolikj Dimitrova’, Markéta Paviikova',
Kamila Rasova'

r ‘ International Journal of
Environmental Research

WM and Public Health

Article

Content and Delivery of Physical Therapy in
Multiple Sclerosis across Europe: A Survey

Kamila Rasova 1*, Jenny Freeman ?, Davide Cattaneo % Johanna Jonsdottir 3, Ilse Baert ¢,

Tori Smedal *, Anders Romberg °, Peter Feys 7, Jose Alves-Guerreiro ®, Mario Habek’,

Thomas Henze ¥, Carme Santoyo-Medina ", Antonie Beiske ¥, Paul Van Asch ¥,

Daphne Bakalidou *, Yeliz Sala ™, Erieta Dimitrova *, Markéta Pavlikova ', Ivana Stetkatova ¥,
Jana Vorlickova * and Patricia Martinkova *
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Physical fithess category

Training optimal sagittal stabilization in supine position, DNS Prague School:https://www.youtube.com/watch?v=HnUUShbk2zw

THIRD EDITION

YOGA

Anatomy

Il.l’fx{\a uui .Imr l',' SLIUTES,

movements, and sm.uh. ne techniques

LESLIE KAMINOFF
AMY MATTHEWS

> "’-JA\/\V. 2V
J L

T Over 9
51 million 3
L copies ,‘/
sold! ¢

[

-1 -
= P i
WA

Reference: Kaminoff L. et al. Yoga Anatomy, 3rd ed., 2021

26


https://www.megaknihy.cz/zdravi/3250542-yoga-anatomy.html?utm_si=RFlidjRTZUc2TXpJMU1EVTBNak15TlRBMU5EST0%3D&matchtype&network=x&device=c&creative&keyword&placement&param1&param2&adposition&campaignid=20193818109&adgroupid&feeditemid&targetid&loc_physical_ms=9062875&loc_interest_ms&searchtype&gad_source=1&gad_campaignid=20193831540&gbraid=0AAAAADp5MlZdEaZkUEb66s6GHrwwuuG37
https://www.youtube.com/@PSrehab

Neuroproprioceptive af aci | 1 nht boh|] ono

M
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R —> sval

EXT PROP

PERIFERIE

Veéle F.Kineziologie pro klinickou praxi, 1997

N\

P Tenhances the effectiveness
of the synaptic connections
among neurons forming
functional networks, which
leads to the evocation of
movement by some otherwise
weak and insufficient stimuli.
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Proprioceptive neuromuscular facilitation

Knott, M., Voss, D.E.
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Davis, P., 1993
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Vojta reflex locomotion

Disclaimer: Published video: https://www.youtube.com/watch?v=wYYoJVifvjQ Shared with consent. Individual pateint experience for educational purposes
only.
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https://www.youtube.com/watch?v=wYYoJVifvjQ

