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Incidence, prevalence a disabilita u
neurologickych onemocneni

0-15 DMO* 2 3 3
meningitis 0.07
svalové dystrofie 0.09
16 - 24 poranéni hlavy** 3
epilepsie 0.7 5
migréna 70 7
25 - 54 roztrousena skler6za (0.04 1 0.7
intrakranialni nadory (0.16 0.45 0.16
Guillain - Barre 0.01 0.002
55-74 CMP 2 15 6
Parkinsonova 0.15 1.2
choroba
onemochéni 0.01 0.05 0.05
motoneuronu, ALS
75+ demence*** 15 67

na 1000 obyvatel

*na 1000 narozenych

** vyzadujicich hospitalizaci

*** nad 65 let

Hewer R.L., Tennant A. Handbook of neurological rehabilitation, 2003

https://www.nfimpuls.cz/index.php/roztrousena-sklerozal/c
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Autoimunitni onemocnéeni
onemocneni zprostredkovane autoagresivnimi
lymfocyty (Th1 CD4) s variabilni ucasti protilatek
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FIGURE 1 Axonal damage caused by inflammanory demyelination in an active lesion. Substances produced by activated immune and glial cells
may mediae tissue injury, including axonal rransection. Levels of the neuronal marker Maceryl aspartate (NAA) are markedly decreased within
lesione. BAA becomes redured ag a CEHLSET] e A0S af Wallesian -:i.-:t'.l:r.l.':uli-::-u in mormal u|.|;:i:ﬂi|l5_: white matter divzl to the besion. Denesvation of
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Multiple sclerosis
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Fig. 2 Axial and sagittal T2-FLAIR images of a 51-year-old woman with MS demonstrate typical multiple ovoid hyperintense lesions in the
periventricular and juxtacortical white matter

Neuroradiology

Fig. 3 Axial and sagittal T2-FLAIR images of a 31-year-old man with MS demonstrate typical confluent periventricular lesions in the white matter
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Figure |.The Changes in Neurological Impairment Over Time
in MS and the Relationship to Axon Loss
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Perry V.H., 2005



First clinical relapse
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Figure 2: Changes In the risk-benefit ratio according to disease evolution
The temiporal profile of the benafit- risk ratio of muitiple sderosis treatment ic nok ronctant honafite tande tn ha
greater in the earlier phases whereas the risks are independant from thed /P 50’2

because of the possible increased frequency of comomidities.

Evolving concepts in the treatment of relapsing
multiple sclerosis

Giancario Comi, Marta Radaelli, Per Soelberg Sarensen
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Figure 1. Proportion of patients and level of problems in the five domains of the E(}-5D, by level of disease severity
(N=15,429). The EQ-5D 3L addresses five domains of HRQoL, with three levels of answers (no problem, some
problems and severe problems). The proportion of patients with no problems decreases rapidly with advancing disease
severity in all domains except for anxiety/depression, where similar levels of problems were present at all levels of
disease severity. EDSS: Expanded Disability Status Scale; EQ-5D 3L: Euro)ol Five Dimensions questionnaire with
three levels per domain; HR.QoL: health-related quality of life.
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Figure 6. Mean total annual cost per patient by disease severity and resource type, 2015€ PPP (N = 16,808). Results

are presented for the main resource categories and by disease severity. Early in the disease, the cost of DMTs dominates,
while late in the disease, community services and informal care represent a large proportion of costs. Production losses
play a major role in moderate and severe disease. Costs are converted to Euros and adjusted with purchasing power parity
according to GDP. EDS5: Expanded Disability Status Scale; PPP: purchasing power parnity.
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Figure 5. Workforce participation: proportion of patients below retirement age (N = 13,391) employed or self-employed
(N = 6769). Workforce participation decreases rapidly with advancing EDSS, from normal population levels at EDSS 0 to
only a few patients being able to work at EDSS 9. EDS5: Expanded Disability Status Scale.

Kobelt et al., 201
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Farmakoterapie u relaps remitentni RS

Imitial cheniice of therapy Escalation of therapy - label therapies
Patienis B-oell depleting drugs
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i e— ==
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Flgure 3: Treatment algorithm for relapsing-remiitting M 5

Ingenaral, the choice of drug used for initial thermpy or escalation of therapy should be based on a benefit-nisk evaluation and tailored to the individual patient's
reguirements through a dialogue between the patient and treating neurologist. In cases of adverse or suboptimum effects with one drug, the altemnative drug can be
tried as the mechanisms of action are quite different. A b-antibody. M5-multiple sdenosis. = Women planning pregnancy within the next 1-2 years should choose
treatments other than teriflunomide. $0wing to serious adverse effects, mitoxantrone is not recommended for ordinary treatment of relapsing-remitting M5

Multiple sclerosis 2

Evolving concepts in the treatment of relapsing
multiple sclerosis

Giancario Comi, Marta Radaelli, Per Soelberg Sarensen




Lécba chronické progrese

copakované davky
kortikosteroidu, cyklofosfamidu
a methylprednisonu,
mitoxantronu ¢i methotrexatu.

Havrdova, E. 2013




CATABOLISM
Diet: vegetables, fruit, fish, fiber

AMABOLISM
Hypercaloric “Western” diet

Calorie restriction Gut dysbiosis,
Physical exercise, Glucose
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Uprava stravy, potravinové
doplnky

1. zvyseny prijem vlakniny a omega-3
nenasycenych mastnych kyselin,

2. omezeny prijem cukru, zivoCisnych tuku
a masa

3. stravu je vhodné doplnit probiotiky

IIIII

Q10, dulezita role vitaminu D byla
ozfrejmena i v prevenci progrese RS



Vcasna
rehabilitace :
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Systémovy pristup
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Figure 1. An integrated view on the journey of the MS patient, from preventive and diagnostic approaches to
management options in all stages of the disease.?
Reprinted and adapted from Rieckmann et al.* with permission from Elsevier.
CIS: clinically isolated syndrome; DMT: disease-modifying therapy; RIS: radiologically isolated syndrome.

s://relab.eu/




General
practitioner

‘ Social care/home-
’ care service

Dermatologist

Rehabilitation

Gynaecologist/ physician psychologist Neuro-
Obstetrician/ AN ' radiologist
Midwife . . Spasticity
Physiotherapist specialist*
Internal “‘ Neuro- -
medicine = Occupational Continence ophthalmologist
specialist therapist specialist* <

Neuro-otologist

Social care
specialist™ MS-Neurologists
MS-Nurses

Surgeon | =l

Pain specialist™

Orthopaedic «7 Dietitian* Psychiatrist

Speech Laboratory
therapist  technicia

Urologist I

Neurosurgeon

* Service that may be

Ne-u.ro-. Pain clinic provided by a MS—
rehabilitation Neurologist or MS-Nurse
with special education or
“ Regular or intensive collaboration; €= Occasional collaboration interest

jure 2. Organization of the fully developed integrated multidisciplinary MS Care Unit.

Sorensen et al., 201&




“Clinical
psychologist

Occupational
therapist

MS Care Unit

Spasticity

Dietitian* €< specialist*

Physiotherapist

2 Continence

Speech MS-Neurologist specialist*
therapist MS-nurse
Social care Secretary Pain specialist*
specialist*

* Service that may be provided by a
MS-Neurologist or MS-Nurse member

<€> Collaboration with external part-time specialist artheowltdiciplinary wsmwith
special education or interest

Figure 1. Minimum requirements for a multidisciplinary MS Care Unit.

Sorensen et al., 201&




Specificky pFistup pro RS

1) variabilni onemocnéni: projevy se lisi jak mezi jednotlivci, tak v prlibéhu onemocnéni
= =>=>individualni, realistické, flexibilni, na problém orientované cile.

2) negativni ovlivnéni kompliance k Iécbé (dlivéra v terapeuta, aktivni tcast na |éCbé).
Remise - Véf¥i, Ze se projevy RS jiZz nevrati a neni potreba v rehabilticni Iécbé
pokracCovat.
Relaps - unavnost, omezuijici pfiznaky, pocity tzkosti a zoufalstvi.

3) Rehabilitacni proces mohou vyznamné komplikovat nékteré priznaky roztrousené
sklerdzy, predevsim unava, deprese a kognitivni poruchy.

Unava ¢asto znemoziiuje vykonavat bézné denni aktivity, ale i aktivni Géast na
rehabilitaCnim procesu

Depresivni clovék neni schopen aktivné spolupracovat na rehabilitacnim procesu, proto
je potreba depresivni poruchy pred zahdjenim rehabilitace rozpoznat a lécit.

U malého procenta mohou kognitivni poruchy negativné zasahnout do vykonavani
béznych dennich aktivit, ale i do planovani a aktivni Gcasti na rehabilitacni IéCbé.
V téchto pripadech je potieba prizpusobit styl komunikace, zvolit jiné strategie uceni a

intervencni metody.




Odlisny pristup podle aktivity
onemocheni

Ataka: omezeni pohybovych aktivit, zamereni
na snizeni rizika vzniku komplikaci
souvisejicich s akutnim stavem, citliva

stimulace idealni funkce centralniho nervového
systemu

Remise: po vySetreni — pravidelny aerobni
trénink a neurorehabilitace, navrat do
vykonavani beznych dennich aktivit



» dostupnych védeckych

EVIDENCE BASED MEDICINE

EBM je systematicky
pfistup k feSeni klinickych
problému, ktery umoZriuje
propojeni nejlepSich

dikaz( s klinickou
zkuSenosti a preferencemi
pacienta (patient values).
(Sackett 2000)

Nejlepsi
externi
znalosti




Vyznam spoluprace pacienta
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Evaluation of

goal achievement \

Goal setting

Intervention Assignment
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The International Glassification
of Health and Disatnity (1GH:

a globally agreed upon framework

to understand and classify the typical
Spectrum of problems in functioning
of persons given their environmental
context.

Gioal attainmentscaling [GAS):

method for rating goal achievement

PatientReported Outcomes

Measurement Information Systems (PROMIS):

a modern psychometric theory approach
that scores directly people with disability
comparable to people without

physical limitations.
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no minimal moderate relatively disability assistance resiricted restricited confined
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EDSS — funkcni systemy

*7 funkcnich systému:

-zrak,

-kmen (okulomotorika, polykani..),

-pyramidovy sy (sval. sila, reflexy, spasticita),

-mozecek (tres, ataxie trupu, ataxie koncetin, ataxie chuze)

-senzitivni (taktilni, vibracni, pohybocit, parestezie, dechargue
elektrique)

-sfinkterové funkce (inkontinence, CIK, sex. dysfunkce)

*mentalni (deprese, euférie, ment. Vykon)



Hodnhoceni chuze

*EDSS 4.0 — chlize bez opory a bez zastaveni nad 500 metr(
*EDSS 4.5 —nad 300 m
*EDSS 5.0 —nad 200 m
*EDSS 5.5 —-nad 100 m

*EDSS 6.0 — jednostranna asistence hole
*EDSS 6.5. — dvoustranna asistence hole

*EDSS 7.0 — vozik
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S

ickness Impact Profil
Box and Blocks test . = pac -

Purdue Pegboard Short-Form(SF-12, SF-36)

Action Research Arm Test Sickness Impact Profile

TEMPA*
Short-Form(SF-12, SF-36)

Disabilities of the arm, shoulder and hand (DASH)

Wolf Motor Function Test

Brunnstrom-Fugl-Meyer test
International Cooperative Ataxia Rating Scale (ICARS)

Scale for the assessment and rating of ataxia (SARA)




Volba vhodného testu
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Psychometrické vlastnosti
testu

SENITIVITA Reliabilita VALIDITA
stupefi vnimavosti, s shoda, stabilita vypovida o tom, zda
kterym je test nebo testuje to, co si

schopen detekovat myslime, ze testuje,

malé. ale klinicky reprodukovatel | ohodive to, co
vyznamné zmény. ~ hosttestu bychom chtéli a
v case potfebovali, aby
testoval.



ARTICLE

Responsiveness and meaningful improvement of
mobility measures following MS rehabilitation
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Table 3 Distribution of global rating of change scale from
patient's and therapist's perspective on
functional mobility

Perspective from Perspective from
patient, n (%) therapist, n (%)
Very much worse LT ()] o (0
Much worse 3(1.8) 2{1.1)
Minimally worse 4(2.1) 3 (1.6)
Mo change 33(173) 29({152)
Minimally i mproved 70(36.7) 102 (53.4)
Much improved 66 (34.6) 45(23.6)

Very much improved Bi{4.2) Bi4.2)




Table 5 Combined anchor- and distribution-based responsiveness (AUC, MIC, SRC) for improvement on functional

mobility using therapist's perspective as external criteria

ROC MIC g oved SRC

Outcome meausu re AUC 95% CI pValue Bz SE p Value SRCina SRCyrmup

Whole group
TUG, 5 0.59 0.49-0.69 0.06 -0.75 0.53 016 —4.82 -0.42
TUG cogn, s 0.56 0.46-0.66 0.25 -0.64 [ | 037 —-6.30 -0.56
FS5T, s 0.63 0.52-0.73 0.05 0.90 0.8 <001 —7.30 -0.69
5575, 0.64 0.54-0.74 0.0 -154 0.77 0.05 9,70 -0.89
mod 55T5, 5 0.55 0.45-0.66 0.32 -034 0.44 043 —1.53 -0.44
TuG manual, s 0.59 0.43-0.76 0.25 -028 0.76 o -3.74 .65
BES 0.70 0.55-0.84 0.0 2.50 1.12 0.03 613 097
DGl 0.60 0.45-0.74 0.18 0.59 0.66 038 399 063
TiS-modNy 0.52 0.39-0.66 0.73 -021 0.64 0.74 5.94 086
MSWS5-12 0.61 0.51-0.70 0.8 -630 3.14 0.05 —34.81 3.8
RMI 0.53 0.43-0.63 0.49 0.69 0.04 <00 248 022
M515-29 phys 0.58 0.48-067 0.10 —4.84 2. 0.04 -26.18 -2.28
ABC 0.55 0.42-0.69 0.45 1.96 2.68 0.47 22,83 357

ROC (Receiver Operating Characteristic) krivka je nastroj pro hodnoceni a
optimalizaci binarniho klasifikacniho systému (testu), ktery ukazuje vztah mezi
specificitou a senzitivitou daného testu nebo detektoru pro vSechny pripustné

hodnoty prahu



Table & Synopsis whether variables did or did not meet the selection criteria and their interpretation to be sensitive to

detect change
Significant AUC Significant similar
(95% C1) = 0.5 MICi mproved |MiIC] = | SRCaroup|” results
patient and  Interpretation
Outcome Patient Therapist Patlent Therapist Patient Therapist therapist sensitivity
meausure perspective  perspective  perspective perspective perspective perspective perspective  (at group level)
Whole group
TUG, 5 ® Moty Insensitive
TUG cogn, ® ® Yes Insensitive
FS5T, 5 ® ® ® Mosthy Insensitive
5575, s X X x X X X Yes Sensitive
mod 55T5, 5 FS Mostly Insensitive
TUG manual, s® Yes Insensitive
BBS" % X % % No Indeterminate
pal® ® * No Indeterminate
TiS-modN v Yes Insensitive
MEWS5-12 * S * S ES * Yes Sensithe
RMI ® ® ® ® ® Moty Sensithve
MSIS-29 phys ® x S ES * Mostly Sensithe

ABCY Yes Insensitive
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Level, of Five Walking Measures After P ssgepub.com
Rehabilitation in Multiple Sclerosis: A ®SACE
European Multicenter Study

0,84

o
T

lise Baert, PT, PhD', Jennifer Freeman, PT, PhD? Tori Smedal, PT, PhD?,

Ulrik Dalgas, MSc, PhD*, Anders Romberg, PT, PhD*, Alon Kalron, PT, PhD%,
Helen Conyers, PT’, Iratxe Elorriaga, PTB, Benoit Gebara, PT’, Johanna Gumse, PT"’,
Adnan Heric, PT'!, Ellen Jensen, PT'%" Kari Jones, PT?, Kathy Knuts, PT",
Benoit Maertens de Noordhout, MD“, Andrej Martic, PT", Britt Normann, PT”,
Bert O Eijnde, PT, PhD', Kamila Rasova, PT'?, Carmen Santoyo Medina, PT'?,
Veronik Truyens, PT', Inez Wens, MSc', and Peter Feys, PT, PhD'

Sensitivity

=
-
1

—— T25FW usual speed (0.50)
— T25FW fast speed (0.59)
— ZMWT (0.64*)
— BMWT (0.68*) Jak ve skupiné s nizkym, tak ve skupiné se stfednim stupném neurologického
MSWS-12 (0.73") postizeni se vyskytovali tzv. rychli a pomali chodci. Ukazalo se, Ze rychlost chize u
- - Reference Line testd na kratkou vzdalenost koreluje se vzdalenosti dosaZné pii testovani chize na
0,0 1 1 r 1 dlouhou vzdalenosti (R =0.78 uEDSS 0-4 aR=0.81 uEDSS 4,5 -5,5; p <0.01).
00 02 04 06 08 10 Autofi doporucuji, Ze by sougasti standardniho vySetfeni mély byt jak testy na
1 - Specificity kratkou, tak na dlouhou vzdalenost a navrhuji pouzivat testy Timed 25-Foot Walk a
2-Minute Walk Test.

0,24

Figure |. Receiver operating characteristic curves (ROCs) and
the areas under the ROC (AUCs) of walking measures from the
patients’ perspective for the “whole” group.

Abbreviations: T25FVV, Timed 25-Foot Walk; 2MWT, 2-Minute Wvalk
Test, 6MWT, 6-Minute Walk Test; MSWS-12, Multiple Sclerosis Walking
Scale-12.

*P < .05 for AUC values.
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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
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Navrat na puvodni uroven funkénich schopnosti a do
béznych dennich aktivit

Dulezita perspektiva nemocného a jeho rodiny
Participace

Identifikace vSech aspektl aktivity, kterou si nemocny preje
znovu dosahnout



ICF broser

ICF Browser Language/Version : z

=@ IcF BODY FUNCTIONS
3 b BODY FUNCTIONS
) d ACTIVITIES AND PARTICIPATION Broad ranges of percentages are provided for those cases in which calibrated assessment instruments

& e ENVIRONMENTAL FACTORS or other standards are available to quantify the impairment in body function. For example, when "no
impairment" or "complete impairment” in body function is coded, this scaling may have margin of error
[ s BODY STRUCTURES of up to 5%. "Moderate impairment” is generally up to half of the scale of total impairment. The
percentages are to be calibrated in different domains with reference to population standards as
percentiles. For this quantification to be used in a uniform manner, assessment procedures need to be
developed through research.

For a further explanation of coding conventions in ICF, refer to Annex 2.

Search Fields
[Search]

Check the fields to be included in the search
@ Titles @ Descriptions @ Inclusions | Exclusions

https://apps.who.int/classifications/icfbrowser/



https://apps.who.int/classifications/icfbrowser/

VYTVAREN| CORE SETU

Creation of an ICF-based Documentation Form

Selection Overview

Your selection consists of 137 unigue ICF categories:

ICF Core Set(s) selected:

ICF-based Documentation Form

Reminder: The categories of the Generic Set are indicated by the letter (G).

PATIENT INFORMATION

Multiple Sclerosis Comprehensive

The selected ICF Core Set(s) consist(s) of the following ICF categories:

..... o
b5508  Thermoregulatory functions, other specified
b620 Urination functions

b640 Sexual functions

b710 Mobility of joint functions

b730 Muscle power functions

b735 Muscle tone functions

b740 Muscle endurance functions
b750 Motor reflex functions
b760 Control of voluntary movement functions

h7R&N Trwnliintary cantractinne nf micrlac

These additional ICF categories were selected from the whole ICF:
NONE

Home Back Create Documentation Form

BODY FUNCTIONS
Physiological functions of body systems (including psychological functions)

How much impairment does the person have in ...

No
impairment
Mild
impairment
Moderate
impairment
Severe
impairment
Complete
impairment
Not
specified
Not
applicable

b114 Orientation functions - - - - - - -
General mental functions of knowing and ascertaining one's relation to self, to others, to time and
to one's surroundings.
Inclusions: functions of orientation to time, place and person; orientation to self and others; disorientation to
time, place and person
Exclusions: consciousness functions (b110); attention functions (b140); memory functions (b144)
Sources of information:
| Case history [_| Patient reported questionnaire || Clinical examination || Technical investigation
Description of the problem:
0 1 2 3 4 8 9
b126 Temperament and personality functions - - - - - - -

https://www.icf-core-sets.org

General mental functions of constitutional disposition of the individual to react in a particular way
to situations, including the set of mental characteristics that makes the individual distinct from
others.

Inclusions: functions of extraversion, introversion, agreeableness, conscientiousness, psychic and emotional
stability, and openness to experience; optimism; novelty seeking; confidence; trustworthiness

Exclusions: intellectual functions (b117); energy and drive functions (b130); psychomotor functions (b147);
emotional functions (b152)

Sources of information:
| Case history [_| Patient reported questionnaire || Clinical examination || Technical investigation

Description of the problem:



https://www.icf-core-sets.org/

Funkce vztahujici se
@ Mentaini funkce @ Smyslové funkce @ k pohybu

b110 Funkce védomi

b114 Orientaéni funkce (€as, misto, osoba) 4
b117 Intelektuaini funkce 4

b130 Funkce energie a motivace -

b140 Funkce pozornosti<

b144 Funkce paméti <

b147 Psychomotorické funkce 4

b156 Funkce vnimani 4 &)

b164 Kognitivii funkce vy38iho stupné -

® OCO0Oe

b167 Mentalini jazykové funkce -
b172 Funkce podetni-
b176 Mentdlnf funkee Fidici sloZité pohyby <

b180 Uvédomovani si vlastni identity a funkce ¢asu+

b210 Funkce zraku -
b730 Funkce svalové sily
b735 Funkce svalového tonu <

b740 Funkce svalové vytrvalosti

b755 Funkce mimovolnich pohybovych reakef 4
b760 Funkce kontroly volni hybnosti 4

b765(1) Funkce mimovolni hybnosti - tremor -
b770 Funkce chiize (chiizovych vzorii) 4

b780 Funkce vztahujici se k pacitiim ze svald a pohybti<

@115 Naslouchan

160 Pozomost

186 e

170 Psan

@172 Potitant

d178 Redani probléim

@210 Provadin’ jednatiiviho kol

220 Providén! maohotetnjch tkold

@310 Komunikace phijiménim mhuvenych zprav
015 Komunikace, pHjem nonverbilnich zprév
4325 Komunikace phijiménim psanjch zprév
4330 Miuven!

335 Produkce nanverbainich zpriv

6345 Psani zprav

4350 Kanverzace |

technik
@410 Ménén! zékladn! pozice 1éla

415 Udrzeni pozice téla.
94153 Udr2enf pozice 161a vsedd

4154 Udr2en| pozice 1l vestoje |

@ Utenise a aplikace znalosti @ Komunikace
@ Cbecné ukoly a pozadavky @ Mabilita

Péte o sebe
@ Zwotv domécnost

@ Mezllidska jednani a vztahy

AP.Gapasity AP Performance

L]
o« ®

@440 Vit ruky k [emngm pohybim sbirant, uchopeni)
0448 Wyl ruky a paZe:

4450 Chiize

4460 Pohyb po riznjch lokalitach

465 Pohyb za pouzill riznjich pomilcek (Kolathows Kiesio, brusle, atd.)
510 Sam se umyt (koupdni, sugeni, myt! rukou atd.)

520 Péie o Edsti 1842 (2i8tén! zubl, holenl, péte o zevnéjésk atd.)
530 Pouzivni toalety

540 Oblékdni

fimin potravy

d580 Pitf

570 Péte o své 2drav(

520 Ziskini nezbytnyeh véei a sluzeb (nakupowdni ald )
d710 Zékladni mezilidskd jednan(

d750 Neformini spoletenske vztahy

2 ] 4 0 1 2
Kvalifikdior aktivit a participacl

@ Produkty and technologie @ Podpora a vztahy

e110 Produkty nebo latky k osobnimu poZivani (jidlo, Iéky) 4

e115 Produkty a technologie k osobnimu pouziti v dennim Zivoté 4

e120 Produkty a technologie pro osobni pohyblivost v byté i venku 5

e125 Produkty a technologie pro komunikaci A

e155 Vzhled, konstrukce a stavebni produkty a echnologie budov pro soukromé pouziti 4

e355 Zdravotnicti profesionalové o

-1 -2 -3

Kvalifikator faktord prostfedi




Assessment of
functioning

Long-term goal
Society level

Mid-term goals
Programme level

Short-term goals
Intervention level

Domains of
goal settings

Course of rehabilitation

>

ICF core sets for

ICF core sets for post-acute care
acute care

ICF core sets for
long-term care

mefsasanaEnEnnns

Global Goeal
Participation, quality of life

)

: : :

Programme Goal Programme Goal Programme1Goal

e.g. Acute hospital e.g. EPA rehabilitation €& Lln-‘patlentl .
Body functions/ facility rehabilitation facility

structures Activitie Activities Activities Participati

E e.g. CB rehabilitation

Programme Goal

facility
Participation

yos

Cycle Cycle Cycle Cycle

Goals /| Goals Goals A Goals Goals Goals /‘

Cycle

Goals

8 8 : 8 1 12 1

| |

Intervention||Intervention [}{Intervention||Interventionf Intervention||[Intervention
targets targets | targets targets targets targets

Intervention|| Intervention
targets targets

Body functions and body structures

Activities and participation

EPA: Early post-acute; CB: community-based.




Table 1 Some of the words associated with each letter of the acronyms SMART and SMARTER in the
context of goal setting

S Specific, significant, stretching, simple, stimulating, succinct, straight forward,
self owned, self managed, self controlled, strategic, sensible

M Measurable, meaningful, motivational, manageable, magical, magnetic,
maintainable, mapped to goals

A Agreed upon, attainable, achievable, acceptable, action-oriented, attributable,

actionable, appropriate, ambitious, aspirational, accepted/acceptable, aligned,
accountable, agreed, adapted, as-if-now

R Realistic, relevant, reasonable, rewarding, results-oriented, resources are adequate,
resourced, recorded, reviewable, robust, relevant to a mission
T Time-based, timely, tangible, trackable, tactical, traceable, toward wha z
and many starting with ‘time-" (e.g. -limited, -constrained, etc.) Taliler. Sulestid Boal Atiginmrit 3iammorts
E Ethical, exciting, enjoyable, extending, evaluated, engaging, energizing
R Recorded, reviewed, rewarded, realistic, relevant, resourced, research | Physical Activity Goals
-2 No work in the yard
\ - -1 Work in the yard 2 times a week (20 min. each time)
- = y J 0 Work in the yard 3 times a week (20 min. each time)
v idﬂd D i’ UU J +1 Work in the yard 4 times a week (20 min. each time)
+2 Work in the yard more than 4 times a week (20 min.
each time)

Nutrition Goals

-2 No increase in fiber intake (no change in the number
of fruits/vegetables)
-1 Eat “five fruits or vegetables a day” 1 to 4 times a
week
0 Eat “five fruits or vegetables a day” 5 times a week
+1 Eat “five fruits or vegetables a day” 6 times a week
+2 Eat “five fruits or vegetables a day” 7 times a week
Stress Management Goals
-2 No implementation of relaxation strategies
-1 Practice relaxation strategies once or twice a week
0 Practice relaxation strategies 3 times a week .
+1 Practice relaxation strategies 4 times a week St!.llbel"gEl"l et al. ’

+2 Practice relaxation strategies 5+ times a week 2003




THERAPIST THERAPIST PATIENT

CONTROLLED LED FOCUSED
Formal mpairment - based asscssment Tlnnpmddmplnem-g :
completed | process to paticnt and family |
B l -------- | 1
- . | Therapist defines goal setting Paticnt/ family klentif]
Therapist wicatifics impairmont | process to paticat and family® : M‘“‘?‘”;y
| - 1 ........ 4
Informal discussions with paticnt
l Formal impainment - based
Therapist establishes goals and , assessment complesod
froquency of therapy Therapist factlitates discussion
with paticnt regarding findings
of assexsment
Therapot sugpests Collaborative goal
appropriate goals for sciting process
rchabilitation from commences between
asscument findings w“{;ﬂ":’“"“
y
Primanly focused on
goahs dentificd by
: ith
agrees/disagrees wish results from formal
suggested goals and or asscssment
prionitiscs sct goals
: l
I S 5
© Therapest oducaies paticnt and !
| family regardmg the rehabilstation | ]
i process and realistic goal sctting® - i
r ..... 1
3
INTERVENTION BEGINS

Figure 1. Goal-setting approaches as described by therupists in the current study. *This component was not incorporated by all therapists
during the goal-setting process.
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Wong-Balker FACES Pain Rating Scale
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NOQ HURT HURTS HURTS HURTS HURTS HURTS
LITTLE BIT  LITTLE MORE EVEM MORE  WHOLE LOT WORST

Frem Wong D .L.,, Hockenberry-Eaton M., Wilson D, Winkelstein M.L., Schwartz P.; Wonag's
Essentials of Pediatric Nursing, ed. 6, St. Louis, 2001, p. 1301. Copyrighted by Mosby, Inc.
Reprinted by permission.
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https://www.healthmeasures.net/search-view-measures
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www.rims.be

AL RIMS

Special Interest Group

on Mobility -in between meeting
Prague, Czech Republic

Xlll. SIG Mobility of RIMS meeting “Content of
physical rehabilitation in multiple sclerosis” in Prague.
The meeting was organised by Department of Rehabilitation
and Department of Neurology, Third Medical Faculty,
Charles University in Prague in cooperation with CEROS,
non-profit organization, Center of Biomedical Informatics,
Institute of Computer Science, Academy of Sciences

of the Czech Republic, Metropolitan University Prague
(project Training workplaces for handicapped),

Czech Union of Physiotherapists and Union Roska

— Czech MS Society.

The meating was reaised dus to support of Rehabiltiation
in Muitipa Sclerosis, Visegrad Fund, Academy of Sciences
of the Czach Rapubic and Czech Socisty for Rehabilitation
and Physical medicine.
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Rasova et al. Health and Quality of Life Outcomes 2010, 8:76
http://www.hglo.com/content/8/1/76

I HEALTH AND QUALITY
OF LIFE OUTCOMES

COMMENTARY Open Access

Emerging evidence-based physical rehabilitation
for Multiple Sclerosis - Towards an inventory of
current content across Europe

Kamila Rasova'’, Peter Feys 2, Thomas Henze®, Hans van Tongeren®, Davide Cattaneo®, Johanna Jonsdottir®,
Alena Herbenova'

1. Pozitivni posun ve vnimani vyznamu
fyzioterapie, respektive rehabilitace

2. Nedostatky v soucasné klinické praxi a
vyzkumu




Pozitivni posun ve vhimani vyznamu fyzioterapie,
respektive rehabilitace — prokazani efektu terapie
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Pozitivni posun ve vnimani vyznamu
fyzioterapie, respektive rehabilitace

Bylo dosaieno novych poznatkil v oboru neurovéd, které jsou

duleité pro vysvétleni principl fyzioterapie, respekiive
rehabilitace:

biochemickeé faktory pomahajici uéeni a neuronalni remodelaci
porozuméni neuropsychologickych faktorl jako pamét a
pozornost




Neurofyzio|c|),gické mechanismy fyzioterapie

Plasticita CNS — funkcni | strukturalni zmen

Schopnost sité nervovych bunék menit vlastnosti v.odpovedi-na zevni €i vnitini vlivy. 5
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Kongenitalni hydrocefalus

left hand [l right hand verbal fluency (inv.) [ visual
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@ 2021 EDIZIONI MINERVA MEDICA European Journal of Physical and Rehabilitation Medicine 2021 December;57(6):889-99
Online version at hitp://www.minervamedica.it DOI: 10.23736/$1973-0087.21.06701-0

ORIGINAL ARTICLE
-Frem_rrk—fyz—rc_ke—a_' A Three-Arm Parallel-group Exploratory Trial documents

balance improvement without much evidence of white

iniciuje molekularni a bunécné matter integrity changes in people with multiple sclerosis
kaskady following two months ambulatory neuroproprioceptive
“facilitation and inhibition” physical therapy
i N d u kUJ e ex p re S| ge N G, kte ré k(,)d UJ |I Kamila RASOVA ! *, Barbora BUCKOVA 23, Terezie PROKOPIUSOVA !
s Maric PROCHAZKOVA !, Gabriela ANGEL K , Magdaléna MARKOVA 1,
neurotrofni faktor v S o A T A

podporuje vaskularizaci mozku,
neurogenezi, funkéni zmeény v
neuronovych strukturach a odolnost
neurony vici poskozeni

podporuji a udrzuji plasticitu mozku.




Neuroproprioceptivni ,facilitace,
inhibice”

Aktivaci motorickych programd dochazi k synaptické transmisi ve smyslu
posttetanické potenciace a dlouhodobé facilitace

B} b&hem stimuiace

o
g

&

Tyto procesy synapticke plasticity jsou podstatou pocatecni faze uceni, kdy je
pametova stopa utvarena diky funkénim zménam prenosu informace (zvétseni
mnozstvi dendritickych trnd nebo vyddvaného transmiteru, zvétseni citlivosti
receptorl postsynaptické membrany, zvétseni velikosti efektivni plochy
synapse, zvétseni poctu synapsi nebo poctu ucinnych synapsi na ukor synapsi
nevyuzitych).



Neurofyziologické mechanismy
fyzioterapie

Neuroplasticita a adaptabilita CNS spousti a podporuje reorganizaci posSkozeni

struktury a funkce

Clmie Refabitanon 2005; 19: 170 181

Is it possible to actively and purposely make use of
plasticity and adaptability in the neurorehabilitation
treatment of multiple sclerosis patients? A pilot
project

K Rasova WS Centrurn, Departrmest of Mewaleay, J Krasensky Degarirrant of Magretic Resersnce and Radiokay

E Hawrdowa M5 Canbrurm, Department of Meurology. J Obenberger Depariment of Magratic Resonarce and Badalogy.
I Seidel Department of Magnen: Resonanca and Radolagy, O Delezal M5 Centrurn, Depanmeant of Mearolagy, Chadeas

Uriversaty in Prague and Ganera Faculty Hospial, P Rexawa EurobAISE Cantre of Charkes University and Academy of Sciences

af the Crech Republic and M Zalisova M5 Centrum, Degarimant of Meurology. Charles University i Prages ard General
Faculry Hospiied, Prague, Czech Rapublic

left putamen

The dependency of signal's amplitude
in the putamen between brain hemispheres

hefore treatment; r=0.129 @ /
after treatment r=0 563 °/'
@ 0/’

/0 o/o o — experimental before treatment
/ — experimental after treatment
/ o ---- healthy controls

-2 0 2 4 5

right putamen



Vysvetleni neurofyziologickych
mechanismu fyzioterapie i

ORIGINAL ARTICLE

Brain activity changes following neuroproprioceptive
“facilitation, inhibition” physiotherapy in multiple sclerosis:
a parallel group randomized comparison of two approaches

Marie PROCHAZKOVA 1, Jaroslav TINTERA 2, Sarka SPANHELOVA 3, Terezie PROKOPIUSOVA 1,
Jan RYDLO 2, Marketa PAVLIKOVA !, Antonin PROCHAZKA 4, Kamila RASOVA ! *

1Department of Rehabilitation Medicine, Third Faculty of Medicine, Charles University, Prague, Czech Republic; 2MR Unit, Department
of Diagnostic and Interventional Radiology, Institute for Clinical and Experimental Medicine, Prague, Czech Republic; *Department of
Rehabilitation, Motol Faculty Hospital, Prague, Czech Republic; “Institute of Biophysics and Informatics, First Faculty of Medicine,
Charles University, Prague, Czech Republic

Figure 5.—Increase in cerebellar (A) and supplementary motor and pre-
motor areas (B) activation (P=0.05) after physiotherapy in conjunction
with a positive change in clinical index.

In sagittal section: top left; frontal section: top right; and transversal
section: bottom left.
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ORIGINAL ARTICLE

Fractional anisotropy and mean diffusivity in the cor

A Three-Arm Parallel-group Exploratory Trial documents
callosum of patients with multiple sclerosis: the effect

balance improvement without much evidence of white

of physiotherapy matter integrity changes in people with multiple sclerosis
_ _ _ following two months ambulatory neuroproprioceptive

Thrahim Then him - Jaroslay Tindeera - Antonin Skoch - e . . o oy .

Filip Jirii - Petr Wik - Patricia Martinkova - “facilitation and inhibition” physical therapy

Karel Zvars - Kamila Rasove

Kamila RASOVA ! *, Barbora BUCKOVA 2.3, Terezic PROKOPIUSOVA 1,
Maric PROCHAZKOVA !, Gabricla ANGEL !, Magdaléna MARKOVA 1,
Natilia HRUSKOVA 1, Ivana STETKAROVA 4, Sarka SPANHELOVA 5, Jan MARES ¢,
Jaroslav TINTERA 7, Petr ZACH #, Vladimir MUSIL ¢, Jaroslav HLINKA 2.6
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Change after therapy

SnizZeni radialni disfusivity — remyelinizace?

Zvyseni frak¢ni anisotropie — zlepSeni integrity bilé
hmoty




Neurofyziologicke
mechanismy fyzioterapie

Soucasné s nervovym systémem je aktivovan i

systém imunitni a vyplavovan
dehydroepiandrosteron, steroidni neurohormon,
tery snizuje zanetlivé procesy, moduluje

bunécnou imunitu, ma neuroprotektivni ucinky,
zlepsSuje kognitivni funkce, posiluje pamét, a
raje roli pri myelinizaci.

E life [Py

Article

Ambulatory Neuroproprioceptive Facilitation and

Inhibition Physical Therapy Improves Clinical
s i WAk o Outcomes in Multiple Sclerosis and Modulates

Serum Level of Neuroactive Steroids: A Two-Arm

Parallel-Group Exploratory Trial

Physiotherapy as an immunoactive therapy? Gabriela Angelova, Terera Skodova  Tererie Prokopiusova s, Magdalens Markova
A pi l.Ot Study. Natalia Hruskova 1, Marie Prochazkova 1, Marketa Pavlikova 1, Sarka Spanhelova 3,
Ivana Stetk ¢, Marie Bicikova 2 Lucie Kolatorova 2 and Kamila Rasova **

Kamila Rasova 13, David DoLEZ1L2, Hana KALIsTOVA 3, Petr KUCERA %, Olga Juzova 4,
Denisa Z1MovA 2, Eva MEDOVA 2, Dobroslava JANDOVA !, Jaroslay TINTERA 56,
Ibrahim IBRAHIM 56, Karel ZvaRA 7, Marie BicikovA 8, Patricia MARTINKOVA 7
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Pamétova stopa je pfi pravidelném a dlouhodobém pUsobeni
upevnovana molekularnimi mechanizmy, které vedou ke
zmenam v charakteristikach genetické informace.

INcRNA MEG3 je u RS

v periferni krvi snizena

e e e L |
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Dlouhé nekodujici RNA

podileji na dulezZitych bunécnych
regulacich, véetné regulace
genomoveého imprintingu,

Inflammatory factors
suchasIL-17

epigenetické modifikace " -
chromatinu, transkrip¢ni H@H
interference a exportu z jadra. .. eult
mohou pomoci porozumét B
neurofyziologickym uc¢inkiim

rehabilitace

Contents lists available at ScienceDirect

Journal of Neuroimmunology
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Review Article

The emerging role of IncRNAs in multiple sclerosis

Samin Ghaderian™', Navid Shomali"’, Soheil % Rezaei Danb:
Maryam Hemmatzadeh™, Saeed Aslani’, Farhad Jadidi-Niaragh®', Ramin i
Shahram T i, Hamed e




Pozitivni posun ve vnimani vyznamu
fyzioterapie, respelktive rehabilitace

Code of Good Practice (EMSP)

All people with MS throughout Europe should have ,equal rights and access
to treatment, therapies and services in the management of their disease™
(EMSP 2007)

CORRESPONDENCE

. Recommendations
aymmmwmoennssn: 0N Rehabilitation Services

for Persons with
Multiple Sclerosis in Europe
Physical therapy provision in multiple sclerosis
across Europe: a regional lottery?

endorsed by
RIMS, Rehabilitation in Multiple Sclerosis




Nedostatky v soucasné klinicke praxi a
vyzkurnmu

Je jen velmi malo randomizovanych, kontrolovanych,
dvojité zaslepenych studii. Velmi Casto jsou studie
provadény na malém vzorku probandu. Vétsina studii
hodnoti vliv rehabilitace obecné a ne konkrétni
terapeutické postupy. Vétsinou je hodnocen kratkodoby
efekt.

Organizace zdravotni péce (stupen centralizace
specializované péce, modely financovani, intenzita |écby)
mohou ovlivnit volbu terapeutického pristupu, metody.
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Rasova et al. BMC Health Services Research (2016) 16:552
DO 10.1186/31 2913-016-1750.6 BMC Health Services Research

The organisation of physiotherapy for L
people with multiple sclerosis across
Europe: a multicentre questionnaire survey

Kamila Rasova™, Jenny Freeman”, Patricia Martinkova”, Marketa Pavlikova®, Davide Cattane’, Johanna Jonsdottir’,
Thomas Henze’,Ilse Baert®, Paul Van Asch”, Camme Santoyo™®, Tori Smedal'"?, Antonie Giaever Beiske
Magorzata Stachowiak™, Mariusz Kovalewski™, Una Nedeljkovic"®, Daphne Bakalidou',

José Manuel Alves Guerreiro", Yiva Nilsagrd™, Erieta Nikolikj Dimitrova'®, Mario Habek™, Kadriye Amutiu®,
Cédle Donzé”, Elaine Ross™, Ana Maria llie™, Andrej Martic”*, Anders Romberg™ and Peter Feys®
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Fig. 1 Type of teamwaork across Europeans reglons. 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 a group to achleve a common goal that is explicitly agreed upon®. Type of tearwork differs across the
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Fig. 2 Distribution of professionals and groups of professionals in the team, for different European reglons. Mean proportion of varous professions in
the team across regions and Europe in given in the graphs. For the y>-test the professions were pooled as follows: sport instructors, occupational
therpists and speech/swallowing thempists into "specialised physical care” category, social workers and psychologists into “psychosocial care”. There
wias a statistically significant difference between regions in the distribution of professionals in teams (o < 0.001). Standardised residuals between
observed and expected proportions are given in the second graph. Sensdtivity analysis with joining “other” caegory to either “physical” or
*psychosocial” category was performed and confimned the statistically significant difference between regions (p=0015 and p = (0002 respectively)




Fyzioterapie u RS

Statisticky vyznamny rozdil (p=0.05) mezi lidmi, ktefi podstoupili
alespon néjaky fyzioterapeuticky program a lidmi, ktefi nemeli
zadny pohybovy program.

Zmeény vySetfovanych parametrid se po ukonéeni programu u
jednotlivych skupin statisticky vyznamne lisi.

V\{?urorehabilitace ma nejvetsi vliv na stupen neurologického
P

S

stizeni, aerobni trénink na kardiorespiracni zdatnost a svalovou
lu. Unava je ovlivnitelnd jak neurorehabilitani lécbou, tak
erobnim treninkem.

with multlple sclerosis. Multlple 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 Zdlisovd®, B Foubikova® and P Martinkova®

Neurophysiologically

based physiotherapy Aerobic training Mixed programme Without programme
Before After Before  After Before After Before After
watt/kg % 40.68 42.68 61.50  68.72** 53.46 56.79 58.69 59.04
HR/min % 76.19 75.62 8437  87.36 85.74 80.27* 85.36 80.98*
VE/kg % 59.87 67.19* 8333 94.04* 72.43 82.07* 89.53 84.86
VO,/kg % 69.75 74.73 88.59  89.39 83.21 85.89 90.14 85.67*
VO,/HR % 86.71 92.32 107.42  106.76 91.58  103.31* 106.37 100.80*
RPE 13.57 14.06 1418 15.16* 14.53 14.38 14.62 14.64
FVC % 95.83 97.44 104.77  107.38* 103.05  102.84 102.36 97.57
FEV 1 % 100.04 98.47 106.56  106.91 104.97 99.77 108.28 94.72
PEF % 81.64 83.45 86.96  92.26 84.66 81.09 93.78 86.89
MFIS 4248 34.25% 3619 327¢ 42.32 38.65* 27.00 30.86
BDIS 8.63 5.65% 7.60 5.76%* 4.68 3.41% 4.14 4.43
EDSS 4.10 3.80%* 2.21 2.19 3.42 3.071% 2.31 2.27
Bl 93.75 95.00 99.19  99.31 96.18 98.53 99.44 100.00
ESS 6.68 5.90* 1.97 1.79 5.65 4.62 0.86 1.14
MSQOL phys. 49.88 54.79* 59.87  65.97* 53.07 63.58* 58.04 59.12
MSQOL mental 61.78 68.16* 65.07  71.83* 63.15 72.35¥ 67.04 67.08

*P <0.05, **P <0.0016, thus Pyyeran <0.05.
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Content and Delivery of Physical Therapy in
Multiple Sclerosis across Europe: A Survey

Kamila Rasova 1#, Jenny Freeman 2, Davide Cattaneo * Johanna Jonsdottir 3, Ilse Baert 4,

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

Thomas Henze ¥, Carme Santoyo-Medina ", Antonie Beiske %, Paul Van Asch ¥,
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always offer know

Strengthening, resistance training
Aerobic training, conditioning exercises

0.751

0.50 1

Aquatherapy
Nordic walking
Oriental methods

Breath il'ig Frenkal Music therapy, dance therapy
Strengthening il Feldenkrais Hippotherapy
Stletching Conductive Relaxation techniques
Balance Constfain[ Proprioceptive neuromuscular facilitation

Bobath concept
Transfer Rood Proprioneuro—-physiolgical methods

Agrobic Brigger

Biofeedback Nordic
. Vojta reflex locomotion
Cryotherapy Music Perfetti approach

BrunnstrAfim approach

Heat Manual

Daily Pelvic Sensory stimulation
. Manual therapy

Dual Hippatherapy Cryothorany
Orthotics Aquatherapy Mechanotherapy
Heat therapy

@
- 5 Rood'’s approach

o
Self-care Proprioneuro = BrALgger concept

8

Fatigue Mechanatherapy <
. . 2 Balance training, postural awareness
Pain Relaxation = Training for transfers, ambulatory abilities
Cognitive Criental Muscle stretching
Stimulation Robotic Breathing exercise *
. i Fatigue management program *
Vojta Gaming technology Pain control
Brunnstrom Treadmill Dual tasking
Cogpnitive, visual, sensory training
Bobath Balance platform Pelvic floor exercise
PMF Simple Training for other activities of daily living
. Motor learning program
Perfetti Pharmacotherapy Frankel’s exercise
MCltDr lea rming Constraint-induced movement therapy
Conductive education program
T T T T Feldenkreis method
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Vojta reflex lokomotion
Aerobic training Kolar P., 2007
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PNF
Gatlen B., Workshop 2010
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Contemporary task-oriented

Bobath koncept
Davies P.M., 1993
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Motor relearning program
Carr and Shaperd, 2005

Dual Tasking,
Togeren H., Workshop 2010
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Physiotherapeutic interventions in multiple sclerosis across Europe: Regions I\
and other factors that matter™ e

Patricia Martinkova®", Jenny Freeman”, Adéla Drabinova®, Elena Erosheva’, Davide Cattaneo®,

Johanna Jonsdottir', Ilse Baert®, Tori Smedal”, Anders Romberg', Peter Feys',

Jose Alves-Guerreiro”, Mario Habek', Thomas Henze™, Carme Santoyo Medina”, Antonie Beiske®,

Paul Van Asch”, Daphne Bakalidou®, Yeliz Sale1’, Erieta Nikolikj Dimitrova®, Markéta Pavlikova',

Kamila Rasovi'
Trénink fyzickych aktivit (zdatnost/vytrvalost/sila) [Physical activity
(fitness/endurance/resistance) training]
Neuroproprioceptivni ,facilitace, inhibice* [Neuroproprioceptive “facilitation,
inhibition”]
Ziskavani motorické dovednosti (individualizovana terapie vyuzivajici
poznatkd motorického uceni) [Motor/skill acquisitions (individualized therapy
led intervention)

Terapie vyuzivajici moderni technologie [Technology based]



Na svalovou re-edukaci zamereny pristup

Udrzeni spravné funkce svalu, vazu, kloubii,
kardiorespiracni zdatnosti

Pravidelna pohybova aktivita submaximalni intenzity
Protahovani, posilovani, relaxace

Reseni funké&nich poruch hybného systému




Unava u RS

- Fyziologicka unava - reakce na zatéz,

*neuromuskularni unava (zpusobena poruchou nervového vedeni, velmi
dobfe reaguje na odpocinek)

X

* Unava doprovazejici depresi,

- celkova unavnost projevujici se malatnosti a spavosti (pravdépodobné
zpusobena biochemickou nerovnovahou v mozku).




Obecné doporuceni tykajici
se zatezovani

Klidovy rezimXpravidelny rizeny aerobni trenink

‘I \ ' -I..l(
| \ ‘ —a 3 ,




Unavu neni mozné
povazovat za limit zateze

Cetné zastoupeny pfiznak (pro 76-92% nemocnych s
RS je unava jednim z nejvice omezuijicich priznaku,
pro 1/3 - 1/2 nemocnych je pruvodnim projevem
inicialni faze RS)

Chronicky projev
Negativni vliv inaktivity, ale i pretézovani




Aerobni trenink

pohyboveé aktivity dynamickeho, vytrvalostnino
charakteru, pri nichz je hlavnim zdrojem
energie kyslik a je zajisteno dostatecné
okysliCeni organizmu.

o intenzite, ktera odpovida individualne
namerene hodnoté 60% maximalni spotreby
Kysliku.



Pohybova zatéz

eovliviuje prirozenou imunitu, funkci T
lymfocytl a v malém mnozstvi i B lymfocytl a
jejich zvysenou sekreci do periferni krve
*aktivuje osu hypotalamus-hypofyza-kira
nadledvin (HPA), coz vede ke zménam hladiny
glukokortikoidl, které potlacuji produkci
prozanétlivych cytokinl a podporuji produkci
protizanétlivych

*iniciuje molekularni a bunécné kaskady, které
podporuji a udrzuji plasticitu mozku.
*podporuje vaskularizaci mozku, neurogenezi,
funkcni zmény v neuronovych strukturach a
odolnost neuronu vici poskozeni JDE JENOM 0 O,

JAK SE CO NEJVIC PRIBLIZIT TOMU,
CO BYLO DRIV.

CLOVEK ZJISTI,

ZE TED UZ TO NENI MOZNE,

ALE ZE CASTO VZNIKNE NECO ..




Physical activity (fitness,
endurance, resistance)

Muskuloskeletalni systém ovliviuiji:

priznaky vyplyvajici z neurologickych poruch
(napriklad spasticita)

komorbidity pohybového aparatu (napfriklad
osteoporodza)

funkéni problémy (bolesti v kFizi)

Cil:
ng&it nejrelevantnéjsi clanek patogenniho fetézce na
zakladé diferencialni diagnostiky motorického
systemu

normalizovat tok aferentnich informaci do
senzomotorického systému a upravit svalovou
nerovnovahu




Ovlivnéni funkcnich poruch
hybneho systemu

FP: posturalni bolesti hlavy, dechové dysfunkce,
bolesti pohyboveho aparatu

Poruchy rovnovahy, zvysene svalove napéti,
ochrnuti: predsunuté drzeni téla, decentrace
kloubu, nemoznost svalu pracovat v koordinacnich
souvislostech

Pretizeni hybného aparatu
Zmeny v celém pohybovem aparatu

Reakce CNS — zmena pohyboveho programu,
zhorsena adaptace na zatez



RRRS, po ON, lehka instabilita - dusnost
Dechove parametry pred a po ovlivnéni

funkCnich poruch hybneho systému

% %
VC IN (1) 37 983 [397 [1055
VC EX (1) 3,73 |99 414 1099
ERV () 0,95 |69,6 |1,62 |119,.1
FVC (1) 358 |96,2 |4,06 |109
FEV 1 (I) 315 [96,9 [3,32 |1021
FEV 100vcmax (%) | 84,57 |100,3 | 80,32 | 95,2
PEF (I/s) 585 |81,7 |6,33 |884
MEF 75 (I/s) 538 |86 547 |875
MEF 50 (I/s) 358 |78 329 [72,2
MEF 25 1,64 |744 [150 |67,8




1

Neuroproprioceptivni ,facilitace, inhibice'

Zameétuje se na usnadnéni normalnich pohybovych vzorcli pomoci
aferentnich vstupt.

Cilenou manipulaci s aferentnimi podnéty udrzuje:
optimalni vodivost/funkci motorickych drah

optimalni drazdivost fidicich nebo regulacnich struktur

CILEM JE zme¢nit aktivacni Groven na synapsich.



Odlisné chapani vyznamu facilitace

biomechanické usnadnéni pohybu
versus

vyvoldani pohybu ovliviiovanim drazdivosti neuronti

T . . Motor programme activating therapy influences adaptive
In summary, the stimuli can be applied in two brain functions in multiple sclerosis: clinical and MRI study

different ways: Kamia Rasova®, Marie Prochazkova®, Jaroslav Tintera®, Ibrahim Ibrahim®,
Denisa Zimova® and lvana Stetkarova®

(1) To facilitate, making movement easier, when the

therapist uses the stimuli to prevent difficulues from

occumring in selective movement patterns or to inhibit

unwanted activities (Graham e &/, 2009).
(2) To facilitate, influencing the neuronal tactility

threshold, when the therapist uses the somuli to

enhance the effectiveness of the synaptic connec-

tions among neurons forming functional nerworks,

which leads to the evocation of movement by an

otherwise weak and insufficient stimulant (Iver ez 2/,

1999,









Cil facilitaCni terapie 1

Zvysit uroven podrazdéni (snizit prah drazdivosti) motoneuront natolik, aby se
vzruchy pfichazejici z centra mohly uplatnit, {j. vyvolaly vyboj bunky a kontrakci svalu.

Udrzet optimalni vodivost/funkci motorickych drah a optimalni drazdivost ridicich
nebo regulaénich struktur.

Zmeénit (zvysit, event. snizit) aktivacni uroven na synapsich (motor. bunky
v pfednich rozich misnich).

REAKCE NA ZMENU MEMBRANOVEHO POTENCIALU

* Akéni membrénovy potencidl:
* +30 az +40 mV (vnitFni strana membrany je kladn& nabitd)
* vzruch narudi klidovou rovnovéhu a dochazi k depolarizaci (OmV) oZ k transpolarizaci (az + 40mV)
* Membrénovy potencidl se rychle navraci zpét procesem repolarizace
* Mechanismus:
* Dechdzi ke zméné permeability pro sodné ionty (vzruch vyvold otevieni napét'ové fizenych sodikovych kanald)

* Vtékani Na+ zplsobuje postupné vymizeni zéporného ndboje uvnitf buiiky (depolarizace) aZ kladné nabiti (transpelarizace)

* Sodikové kandly se postupné aktivné uzaviraji a innosti sodnodraselné pumpy a draslikovych kandli se vyrovnévé iontové
rozloZeni a nastoluje se opét klidovy potencidl (repolarizace)

A

=40 https:/ /faculty.washington.edu /
_ chudler/ap.html
E
2 0
g
E
555

~70




Jak mazeme zvysit Uroven podrazdéni (snizit
prah drazdivosti) motoneuront ?

Vyuzitim anatomickych a funkcnich vztahl mezi neurony. Diky nim je
mozné jednim vhodnym podnétem ovliviiovat vice neuronu (princip
divergence) anebo naopak kombinaci vice vhodnych podnétl pusobit na

jeden neuron (princip konvergence).

Schéma principu konvergence

- e

Schéma principu divergence

o S @4—-—? Cone- >-> \3(3:?
S ; ~ /{ﬁ
D /



Aferentni kolateraly

§ ;’
\L ; ¥ Kolaterala apxonu
E - exitace
| - inhibice

A
Podnéty mohou byt jak inhibicni, tak excitacni. Na synapsi se
vzajemneé ovlivnuiji, coz za fyziologickych podminek umoznuje
dokonalé zpracovani informaci. Pri patologické situaci je ukolem
terapeuta zajistit kombinaci vhodnych podnétd v presné casové
souslednosti co nejkvalitngjsi prenos informace.



Sumace

P
RO
¢
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A B e e

Bézny excitacni postsynapticky potencial je silné podprahovy, takze k prenosu
vzruchové aktivity z jednoho neuronu na druhy dochazi zpravidla az s¢itanim mistnich
podprahovych zmén.

S¢ita-li se ucinek nékolika vzruchu prichdzejicich po riiznych aferentnich vldknech,
mluvime o sumaci prostorové.

Je-li treba k vybaveni vzruchu na synapsi prichodu nékolika vzrucht v rychlém ¢asovém
sledu na téze aferentni draze, mluvime o sumaci ¢asové.



Cil facilitacni terapie 2

Zabranéni funkéniho utlumu (prevence sekundarniho utlumu)
Prorazit funkéni bloky (dulezity faktor ¢asu, zacit co nejdrive)
Nastartovani plastickych a adaptaénich procesti CNS
Aktivovat drahy dosud nepouzivané (funkéni potencial)
Vytvaret nové funkéni spoje, nahradni spoje, alternativni drahy
Podpofrit raseni axonu a vznik novych synaptickych spojeni



VCasna terapie

Pokud neni vCas zahajena terapie, na podnety reaguje pouze
funkCni bunka (ktera se Casem pretizi), funkce CasteCné
poskozenych nebo utlumenych bunék se zhorsuje (propadaji
sekundarnimu utlumu z nedostatecné aktivity) a puvodné
reverzibilni zména (Utlum) se méni na ireverzibilni (vypadek funkce
a zanik ,struktury®).

Utlumem trpi i struktury nad mistem léze, protoZe je porusen tok
informaci do vySSich regulacnich struktur/center (zpétnovazebni
okruh, feedback ze svalu,..).



Dlouhodobé pusobeni

Pfi krdtkodobém, pfipadné stfednédobém, opakovani podnétl je pamétova
stopa utvarena nasledujicimi déji anebo jejich kombinaci:

> synaptickou plasticitou: dlouhodoba potenciace a presynapticka facilitace
vedou k funkénim zménam prenosu informace,

° synaptickzmi zménami (zvétSeni mnozstvi dendritickych trni nebo
vydavaneho transmiteru, zvétseni citlivosti receptort postsynaptické
membrany, zvétseni velikosti efektivni plochy synapse, zvétseni Eoétu
synapsi nebo poctu ucinnych synapsi na ukor synapsi nevyuzityc

Pri dlouhodobém oEakaa'nl' odnétl je pamétova stopa upeviovana

molekularnimi mechanismy, které vedou ke zmenam v charakteristikach

E(’elﬂetl'd;e informace (zmény nukleovych kyselin, exprese tretich posli a
ilkovin).



Podstata facilitace VSechny drahy
CNS konci na

motorickych
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| prednich rohi
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PERIFERIE drahu, k
Véle F. Kineziologie pro klinickou praxi, 1997 aktivaci SValu,
k pohybu.



K Fizeni urcité motorické funkce je potreba spoluprace rlznych struktur
centralnlho a perlfernlho nervoveho systemu Jak na arovni vertlkalnl

subkortikalni a
kortikalni motivaéni
oblasti (DLPFC...)

primarni motoricka
kira (SM1)

sensoricka zpétna vazba
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Procesy nutneé k realizaci volniho pohybu

Pro vykonani volniho pohybu je zapotrebi ¢tyr obecnych procesu:
motivace, vytvoreni predstavy/zaméru, programovani a vykonani pohybu.

1. Impuls k pohybu 2. Plan pohybu

icky systém, kara, hyp ?) (.asocia&ni kaira”)

motosenzorické kdra

bazélIni ganglia

k motoneuronim zpétnovazebna
informace
3. Odvolani pohybovych programi 4. Provedeni pohybu
(mozetek, bazalni ganglia) (motosenzoricka kara)

Na kontrole motoriky se tedy podileji dva rozdilné, ale zaroven interaktivni
systémy: limbicky a senso-motoricky.



Motivace

jsou
limbickém systému, a mohou byt vyhodnoceny tak, ze nastartuji motivaci
(potrebu nebo pud) k pohybu.

Cingulate gyrus
A

|
Internal capsule Cingulum

H
Anterior thalamic nucleus
A

Fornix

Mammillothalamic

tract
Lateral mammillary
nuclei
Medial mammillary
nuclei
4

Alvear
pathway Perforant

pathway
\ | Parahippocampal gyrus

I
Entorhinal cortex |€———~

Limbicky systém. 4.1.2019

Posturalni funkci ,startuje” opticka orientace a emocni potreba.



Pacienti po CMP s rezidualni centralni hemiparézou:
Facilitace motorického systému pomoci emotivni prosodie

._ .

Emotivni Indiferentni

V obou pfipadech: aktivace sluchovych/fecovych center pravé hemisféry (STS)

Vlevo: Aktivace motorického cingula (zelené kiize) pti pohybu ruky podle instrukei
emotivni feci

Vpravo: Chybéni aktivace cingula p¥i pohybu podle instrukef indiferentni feci
¢
;MR, Human Brain Mapping, San Francisco, 2009 g

UzZiti emotivniho hlasu zvySuje aktivaci limbickeho a
motorického kortexu, opakovanou stimulaci muze
dochazet k posileni motorickych okruhti a prave

deficitu.



Emoc¢ni podnét




Imaginace pohybu
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Pozorovani pohybu/napodobovani

zrcadlové neurony (skupinky neuronu ve ventralnim
premotorickém cortexu lobus frontalis) aktivujici se zejména pif
c¢innostech spojenych s uchopovou funkci homich koncetin.

stupen jejich aktivace zavisi na tom, zda pozorujeme nékoho
provadét motoricky ukon nam neznamy, €i zda jsme se s timto
pohybem jiz setkali a je nam davérné znamy.

napomahaji nam porozumeét Cinnostem, které jsou vykonavanyj
jinymi osobami a umozfuji nam tyto Cinnosti dale reprodukova
— napodobovat.

Principem zrcadlové terapie je visualni
zpetna vazba. Pred pacienta, v ose jeho téla,
je postaveno zrcadlo tak, aby postizena
konCetina byla za zrcadlem a odraz pohybu

zdravé koncetiny v zrcadle simuloval pohyb
koncetiny postizene.

PS://WWW.pNhYSIO-pec




Programovani

AsociaCni korova oblast vybere pohyb, ktery prichazi pro dany ucel
v Uvahu a spusti vhodny motoricky program.

Motorické programy (motorické vzory, fixed patterns) — spoustéji se
v pribéhu motorického vyvoje ditéte — v souvislosti se stupném zralosti
CNS, byvaji také nazyvany ,,mimovolni slozkou motoriky“

Pohybové stereotypy (naucené a zautomatizované pohyby) — vznikaji na
podkladé motorického uceni (aferentace, pohybové zkusenosti),
v pribéhu celého Zivota, tzv. ,volni slozka motoriky*



Vojta V., 1995 Schroier B. Valouchova P., vlastni arc
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Original article
The impact of balance specific physiotherapy, intensity of therapy and )

disability on static and dynamic balance in people with multiple sclerosis: A [ %&&
multi-center prospective study

M. Pavlikova®®~, D. Cattaneo®, J. Jonsdottir®, E. Gervasoni®, 1. Stetkarova®, G. Angelova®,
M. Markova®, M. Prochazkova®, T. Prokopiusova’, N. Hruskova®, J. Reznickova®, D. Zimova®,
S. Spanhelova?, K. Rasova®

A 254 Study group BE Control ES Intervention

20 Cwerall TUG median change = -0.8 5, 95% Cl (1.4, -0.1) s

Owverall TUG mean change = -0.8 5, 85% Cl{-1.4, -0.1) 5
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Brain activity changes following neuroproprioceptive
“facilitation, inhibition” physiotherapy in multiple sclerosis:
a parallel group randomized comparison of two approaches
Marie PROCHAZKOVA, Jaroslav TINTERA, Sarka SPANHELOVA, Terezie

PROKOPIUSOVA, Jan RYDLO, Markéta PAVLIKOVa, Antonin PROCHAZKA, Kamila
RASOVA

European Journal of Physical and Rehabilitation Medicine 2020 Sep 16
DOI: 10.23736/S1973-9087.20.06336-4

TABLE I —Baseline demographic and clinical characreristics for each group.

Tarameters Total MEAT VEL Ftest Praie
Number of participants T 15 0

Malefemale 10028 216 812

Agze (meantSD) 4684127 5185116 4242123 D.0181
Type of MS (RR/SP/PP) 25121 90 1631

Disease duration (mean=5T) 12372 154578 03153 0.073
EDSS {mean<ST) 43417 162135 40219 0.2636
Clinical index (mean=ST1) 0513016 0574017 06470 14 0.2933

PTOSTESSIVE,

Analyses of clinical data

An mcrement of climcal index (median 0.015, IQR. 0.049)
after the therapy was not stafistically sigmficant (Wilcox-
on test, P=02673). There was no difference between the
MPAT and VEL i the change of clhimical index (Wilcoxon
test, P=0.3495).

™ -

The difference of brain activity between VRL and MPAT

After therapy, MPAT showed slightly higher cerebellar ac-
tivation and, in addition, little activation in the right frontal
lobe. Figure 4 shows how much higher the activation was
in the MPAT group than in the VRL group.

Figure 4 —Activation differences (in cerebellum and nght frontal lobe)
between MPAT and VRL groups after therapy (P=0.001).

Marked regions illustrate areas with higher activation 1tn MPAT group in
sagittal section: left column: frontal section: middle colunm: and trans-

versal section: nght column.
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Ambulatory Neuroproprioceptive Facilitation and
Inhibition Physical Therapy Improves Clinical
Outcomes in Multiple Sclerosis and Modulates
Serum Level of Neuroactive Steroids: A Two-Arm
Parallel-Group Exploratory Trial
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ORIGINAL ARTICLE TasiE[—F tch tier

. Parmeters all PT MEAT VEL FES Pralue

A Three-Arm Para]lel-gopp Exploratory_ Trial docmnf:nts e — 383 (61) S0 E3) 7 (5) ara PRI

balance improvement without much evidence of white Ape in years (std; min; max) 48.11 (11; 22.70) SL(I07:29:70)  423(105:1%63) 4615(10.1;20.0:60)  0.0368

: . : : : . Type of MS (RE, 5P, PF) 3 M 6 17;15:2 11, 1:1 [ ] 0.0622

matter qlteguty changes n people with multlpl(_e sclerpsm Length of M5 in years (std; min; max) 12.72 (7.4 1; 38) 14.3 (74 4:38) £38(51;10:15)  1315(6.1;20:21)  0.0370

following two months ambulatory neuroproprioceptive EDSS (min: mas) 4L 7) 4010 7) 4(10:6) 4(20:7) 0.5571
“facilitation and inhibition” physical therapy ALPTE iocept wmmmhm“mmm S ——

Eamila R.ASOVA 1 #, Barbora BUCEOVA 2.3, Terezie PROKOPIUSOVA 1,
Marie PROCHA.ZKOVA !, Gabriela ANGEL !, Magdaléna MARKOVA !
Matalia HRUSKOVA 1, Ivana STETEAROVA 4, Sarks SPANHELOVA 5, Jan MARES 6
Taroslav TINTERA 7, Petr ZACH &, Vlad.\mn MUSIL %, Jaroslav HLINEA 2.6

TABLE I —dn immediate gffect of neuropropriocepiive “facilifanion and inhiliton ™ interventions on clinical fimctons and global F4.

] ALTT
Befire mean (5IY) After mean (5L The absohue diference Prvalus

BES 2144 (12.77) 4144 (12.72) 124 0.0089

TUG 1611 (15.43) 16.11 {16.43) 115 0144

MSIS-19 70.66 (18.97) 70.66 (18.92) 132 0.0638

MSWS-12 36.75 (12.08) 36.75 (12.08) 16 0.2563

Global FA 0.5080 (D.0203) 0.5089 (0.0293) 00005 0.9683

MPAT
EBS 50.54 (7.18) 40 85 (7.53) 1 0.0016
TUG 9.6 (4.01) 0.00 (3.49) a7 01241
MSI5-29 63.15 (15.40) SRR (15.11) Y 0.0583
MSWS-12 2038 (14.04) 3215 (12.30) By 0.132
Global FA 0.5233 (D.0266) 40 85 (7.53) 0 0.6002

VEL
EBS 50.54 (7.18) 40 85 (7.53) .69 0.2266
TUG 9.62 (+01) 9.00(3.49) .62 0.3799 Flgum 2 —Elght anterior corona radiata, region where FA significantly
MSI5-29 63.15 (15.40) SRR (15.11) 507 0.1309
MSWS-12 2038 (14.04) 3215 (12.30) 1M 0.6758 decreased imrediately afer nearopropnoceptve “facilimnen and inf-
Global FA 0.5233 (D.0266) 0.5207 (0.0284) 0.0026 0.0041 bition™ rehabilitation

FES Right snterior corona radists (35 defined by the THLU white matter atlas) is
EES 3415 (11.07) 35.38 (11.58) 123 01641 hizhlighted in dark gray (red in the online version): in this region, the FA
g‘;ﬁ " Ei; ﬁﬁlﬂj ;H: Ei'ﬁiﬁ i-g; E‘iﬁi derreazad affer the mmﬁﬂm “fadlitation and in-
MEWS-12 4762 (13.04) 3031 (14.04) 331 07178 tbition™ pirysical ﬂ:ﬁqry'fhe % ates of the m‘%?““ii;f the
Global FA 0.5027 (0.0293) 0.5028 (0.0305) 0.0001 0,045 nm]:md:m:‘agml_ B) coronal; and C) axtal sections are 21.30.18 nmm.

“Excilitation and inkibétion” interventions (MPAT=VEL-FES).
ﬁ mmnﬁuﬁ memmm%m%m%mmhimmmmﬁm




Kvalitativni zmeny po VRL




Critical review of the evidence for
Vojta Therapy: a systematic

l

Records scresned.
{n=126)

Racords excludsd.
n=12)

|

Full foxt articles assesse for

(ne114)

Ful temt smicles excluded with
reasons (n=59)
.

review and meta-analysis " e
Does noi meet inclusion
1 criteria (n=38)
muh.mﬂ.;m;qmm
Juan Luis Sdnchez-Gonzdlez!, Ismael Sanz-Esteban®, o
Mdnica Menéndez-Pardifias™**, Victor Navarro-Lopez® and l
José Manuel 5anz-Mengibar® I e
Vajta therapy Control group Std. Mean Difference Std. Mean Difference
Stwedy or Subgroup Mean 5D Towal Mean 50 Total Weight IV, Random, 95% CI 1V, Randarm, 95% CI
Z.1.1 Berg Balance Scale
Rasova et al. 2021 (BES) -069 736 20 123 1133 21 15.0%  -0.20([-0.77, 0.36) —
Panlikowa et al, 2020 1.8 8.22 23 0.3 1456 6 151N 0.12 [-D.44, 0.68] e o —
Carratald-Tejada et al. 2022 344 656 23 -0.0B 7.2 23 145%  0.50([-0.09, 1.09) T
Perales=Lapesr et al, 2021 (BBS end of session) 4.09 561 21 =023 4% I 0.79 [=0.02, 1.60]
Perales-Lopez et al, 2021 (BBS after 14 days) 4.82 567 21 -0.02 425 9 10.2% 0,89 [0.07, 1.71] —_——
Subtetal (95% CI} 117 BB E32% 035 [-0.04,0.75] -
Heterggensity, Tau® = 0.09; Chi* = 7,32, df = 4 (P = 0.12% I¥ = 45%
Test for overall effect: 2 = 1.75 {F = 0.08)
2.1.2 Timed Up and Go
Rasova et al, 2021 (TUGH 062 3,77 28 =193 1136 21 15.1% 0,32 [-0.25, 0.88] -
Subtotal (95% CI) 29 21 151% 0.32 [-0.25, 0.88] i
Heterageneity: Mot applicable
Test for overall effect: £ = 1.10 (F = 0.27)
2.1.3 Tandem Tesi
Perales-Lapez et al, 2021 itandem after 14 days) 942 738 21 ld4d 903 9 10.0% 0.98 [0.16, 1.81] —_—
Perales=Lapex et al, 2021 (tandem end of session)  11.09 748 21 074 208 2 5.7% 1,22 [0.37, 2.07] e —
Subtotal (95% C1) 42 18 18.7% 1.10 [2.51, 1.65] i —
Heteragenaity Taw® - 0.00; Chi® — 0,16, dF - 1 (P - 066 1 - &K
Tast for overall effect: Z = 3.64 {F = 0.0003)
Total (95% CI) 188 127 100.0% 0.50 [0.17, 0.83] -
Heteragensity: Tau' = 0.10; Chi* = 13.29, df = 7 (P = 0.07); I = 47% :_2 -:I 5 i j
Test for overall effect: 2 = 2,96 (P = 0,003}
Test for subgroug differences: Chi' = 4.88, df = 2 (P = 0.09), I* = 59.0% EDMEr e Wty
FIGURE 5
Effects of Viojta Therapy compared to control on balance in people living with multiple sclerosis. Forest plot of the results of a random-effects meta-
analysis shown as standardized mean differences (SMD) with 95% confidence interval (Cl). The shaded square reprasants the point estimate for each
individual study and the study weight in the meta-analysis. The diamond represents the overall mean difference of the studies.
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Stisdies on dinical evidence In adults with neurological disorders

M Favitkova et al, Y Y Y N N N Y Y Y Y Y 7
2020 (42)
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(a1)

In addition, methodological quality was evaluated using the
PEDro list (12), which assesses the internal and external validity of a
study and consists of 11 criteria: (1) specified study eligibility criteria;
(2) random allocation of subjects; (3) concealed allocation; (4)
measure of similarity between groups at baseline; (5) subject blinding;
(6) therapist blinding; (7) assessor blinding; (8) fewer than 15%

. . SR TR T . dropouts; (9) intention-to-treat analysis; (10) between-group
Although current evidence supporting VT is limited in quality, statistical comparisons; and (11) point and variability data.

there are indications suggesting its potential usefulness for the 15 methodological criteria were scored as follows: yes {one point),

treatment of respiratory, neurological, and orthopedic pathology. This ~ ne (zero points), or unknown (zero points). The PEDro score of each

systematic review and meta-analysis show the robustness of the selected study provided an mc{mmmﬂdﬂhﬂmﬂ quality
(9-10=excellent; 6-8=pood; 4-5=fair; 3-0=poor) (13).

neurophysiological mechanisms of V'T, and that it could be an effective e S e e

tool for the treatment of balance in adult neurological pathology.

Neuromodulation of motor control areas has been confirmed by

research focusing on the neurophysiological mechanisms underlying

the therapeutic efficacy of VT.
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Vojta's principle - Dynamic neumuscular stabilization
according to Kolar (DNS)




Proprioceptivni
neuromuskularni
facilitace

Knott, M., Voss, D.E.
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Eva Konec¢na,
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Motoricke programy aktivujici

Prinicpy neuroproprioceptivni
“facilitce, inhibice”
Prinicipy sensomotorického uceni

Kombinace aferentnich

podnétl

Posturalni polohy odpovidajici

ontogenezi Opakovani

Aktivace motorickych RGzné podminky a prostfedi

programu na subkortikalni

drovni

Aktivace motorickvch vzor(
o ey ] .

Motor programme activating therapy influences adaptive
brain functions in multiple sclerosis: clinical and MRI study

Kamila Rasova?®, Marie Prochazkova?®, Jaroslav Tintera®, Ibrahim Ibrahim®,
- Denisa Zimova® and lvana Stetkarova® _






SCLEROSIS | MSJ
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Topical Review

Functional electrical stimulation for foot

drop in people with multiple sclerosis:
The relevance and importance of
addressing quality of movement

Angela Davies Smith, Terezie Prokopiusova'’Z), Rosemary Jones, Tania Burge
and Kamila Rasova
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Table 11.1 Principles of experience-dependent

neuroplasticity

Principle

Description

1. Use it or lose it

Failure to drive specific brain
functions can lead to functional

degradation.
2. Use itand Training that drives specific
improve it brain function can lead to an
enhancement of that function.
3. Specificity The nature of the training
experience dictates the nature of
the plasticity.
4. Repetition Induction of plasticity requires
matters sufficient repetition.
5. Intensity Induction of plasticity requires
matters sufficient intensity.

6. Time matters

Different form of plasticity occur
at different times during training.

7. Salience matters

The training experience must be
sufficiently salient to induce
plasticity.

8. Age matters

Training-induced plasticity
occurs more readly in younger
brains.

9. Transference

Plasticity in response to one
training experience can enhance
the acquisition of similar
behaviors.

10. Interference

Plasticity in response to one
training experience can interfere
with the acquisition of other
behaviors.

Adopted by Kleim and Jones (2008)

Estimated Amounts
of Weekly Practice (Hours)

Vyznam poctu opakovani v u¢eni (Schmidt &

Lee, 2011)

6 8 100 12 14 16 18 2
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70000 -
6000.0 4
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4000.0 -

30000 -+

Accumulated Hours

20000 -+

1000.0

00

1 23 4 35 6 78 9101112131415
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T30

25

20

Hours Per Week

Ericsson et al, 1993

—a— Experts Accumulated Hours
—a— Non-experts Accumulated Hours
—a— Experts Hrs Per Wk

—3— Non-cxperts Hrs Per Wk

Baker and Cote, 2003







Dual interfering task, Tongheren V., 2013
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Vyuziti technologii v terapii v
lokomoci

*Weight Support (BWS) gait

Lokomat training
*BWS treadmill training
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Effects and feasibility of virtual reality
system vs traditional physical therapy
training in multiple sclerosis patients
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Rehabilitace

Ovlivnuje funkci a kvalitu zivota

S vhodnou farmakoterapii vyssi
efekt u RR

Vyssi efekt u progresifniho
prubéhu

Potencial ovlivnit fyziotogicke
funkce — plasticitu a adaptabilitu
CNS, imunitni rocesy

Levnéjsi, nez farmakoterapie




Kombinace klicovych
principu zakladnich
terapeutickych pristuput
zvysuje potencial

k obnoveni klinickych

funkci, nastartovani
adaptacnich a plastickych
procesu v CNS,
nastartovani
imunomodulacnich
procesu, a zlepsSeni kvalit
zZivota.




Neurorehabilitation of people, /
with impaired mobility -y~ =
therapeutic interventionsand =
assessment tools 2 ’K\

-~ Third Medical Pncuny,cmm University, Czech Republic, 2017

https://itunes.apple.com/cz/bo
ok/neurorehabilitation-people-
iImpaired-mobility-



https://itunes.apple.com/cz/book/neurorehabilitation-people-impaired-mobility-therapeutic/id1207772832?mt=13
https://itunes.apple.com/cz/book/neurorehabilitation-people-impaired-mobility-therapeutic/id1207772832?mt=13
https://itunes.apple.com/cz/book/neurorehabilitation-people-impaired-mobility-therapeutic/id1207772832?mt=13
https://itunes.apple.com/cz/book/neurorehabilitation-people-impaired-mobility-therapeutic/id1207772832?mt=13
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Video 3: Use of the principles of ontogenesis in the MPAT

extremities are slightly turned outwards so that the axis of the thigh, shank and
longitudinal axis of the foot form one vertical plane, the chest is straight and pelvis
tilts slightly forwards, the cervical spine is in extension. In standing, the extended
lower extremities are slightly turned outwards and slightly apart, the distance
between the feet correspond to the width of the shoulders, the whole spine is erect;
the weight distribution is slightly forwards.

Manual stimuli are applied: a) in sitting: on the feet upright against the support of the
legs, on the external side of the knees against internal rotation and adduction of the
coxae, on the sternum against the flexion of the trunk, on the shoulders against the
flexion of the trunk, against the extension of the trunk and against the rotation of the
trunk (video 1), b) in standing up: on the feet upright against the support of the legs,
under the knees, on the spina iliaca anterior superior against the anteversion of the
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