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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
• Tiredness 

An effect of therapy

Physiotherapy is effective

Tiredness is possible to treat

Aerobic training is safety

2

1 x D1
4 x Q1
2 x Q2

The best 
poster

ECTRIMS
2001

Rest or load?
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1xQ1, IF: 
9.139/2020

2xQ2



Selection of the appropriate assessment

https://www.sralab.org/rehabilitation-measures

https://www.healthmeasures.net/search-view-measures

https://www.sralab.org/rehabilitation-measures


Psychometric properties of clinical tests

D1
IF: 

8.689/2018

120 
citations
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Markéta Pavlíková, MSc., 
Ph.D.: The ICF categorical 
profile has been highly 
useful in multiple ways

• It provides good 
coverage of the 
various impacts of 
Multiple Sclerosis (MS).

• It aids in validating 
assessment tools.

• It contributes to 
a deeper 
understanding of 
the situation and needs 
of people with MS
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Objective measurement of tremor
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Content and organisation
of physiotherapy

2 workshops
Grant RIMS, VF a NF

2003 EMSP, 
European

Parliament
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Complex rehabilitation after stroke
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Vojta reflex locomotion
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https://www.youtube.com/watch?v=wYYoJVifvjQ&feature=youtu.be



Véle F. Kineziologie pro klinickou praxi, 1997

Neuroproprioceptive „facilitation, inhibition“ 
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PT enhances 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. 



Motor program activating therapy
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Principls of neuroproprioceptive 
“facilitation, inhibition”

Combination of afferent stimuli

Postural positions based on ontogenesis

Activation of motor programs at 
subcortical level

Activation of motor patterns

Principles of sensomotor learning

Repetition
Different conditions and environment



Video documenting an effect
of MPAT
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Funtional electrical stimulation

20

GAUK
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Funtional electrical stimulation in Posturally Corrected 
Position



Combination of neuroproprioceptive 'facilitation, 
inhibition' and virtual reality
• multifactorial sense stimulation 

• influences dopamine centres in the brain 

• influences mirror neurons
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GAUK



Combination of neuroproprioceptive 'facilitation, 
inhibition' and virtual reality

23Herynková A., FBMI, ČVUT, Praha, 2021





MALAT1      GAS5         H19            TINA          MEG3      PARTICLE
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Pre-therapy
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Imprinted long non-coding RNA MEG3 was significantly upregulated: MALAT1 and GAS5 were borderline significantly 

upregulated (both had p = 0.07). MEG3 usually has very low expression or is not expressed when analysed.  

Differential expression of long non-coding RNA in peripheral blood sample of MS patient after therapeutic intervention

Doc. Valerie B. O’Leary, Mgr. Iva Juříčková – Department of Medical Genetics, Third Faculty of Medicine, Charles University 

First preliminary evidence

PARTICLE is altered by 

MS therapy.

First preliminary evidence that MEG3 

is increased after therapy

First preliminary evidence that

H19 is decreased after therapy

Neuroproprioceptive “facilitation, inhibition” physical therapy in specially programmed virtual environment 

has a potential to activate plastic and adaptive processes of the CNS in MS documented also by upregulation 
of long non-coding RNA. 



Plasticity and adaptability of the CNS

• The central nervous system (CNS) is plastic and capable of adapting
to changing internal and external conditions. 

• This adaptability enables adaptive changes, such as the relocation of
inflammatory mediators, remyelination, redistribution of sodium
channels, local cortical reorganization—manifesting as an increase in 
presynaptic proteins and dendritic sprouting—which contribute
to functional recovery.
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Congenital hydrocefalus



2 week

grasp 3%  

7 week

grasp: 89%

leasion

Healthy

control

Stroke

Ward N. The use of functional recovery in neurorehabilitation of MS people, 2003
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Neuroplasticity

• Physical activity (fitness/endurance/resistance) training influences the CNS non-
specifically – it induces new angiogenesis and increases cerebral blood flow 
without cortical reorganization and it exerts a prophylactic influence on the 
cerebral atrophy observed earlier while preserving neuronal integrity. 

• Motor/skill acquisitions and Technology based PTs  - systematically train 
damaged function. The repetition of new and complex movements induces a 
substantial cortical network reorganization topographically closely related to the 
trained movement that leads to a synaptogenesis process.

• Neuropropriocptive ”facilitation, inhibition” PT suitable combines afferent stimuli, 
modulates interneuronal systems, repeatedly activates motor programs at the 
subcortical level, and as such induces adaptive and plastic processes of the 
CNS.
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Grant 
ESF

2004
Award 

at 
ECTRIMS

Plasticity and adaptability of the CNS – functional
changes



D1 
IF=5.313

2021
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Plasticity and adaptability of the CNS – functional
changes
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D1 
IF=5.313

2021

• Lower radial diffusivity – remyelinization

• Higher fractional anisotrophy  – better integrity of white 

matter

Plasticity and adaptability of the CNS – structural
changes
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iBook: https://itunes.apple.com/cz/boo
k/neurorehabilitation-people-impaired-
mobility-
therapeutic/id1207772832?mt=13

Online: 
https://www.bookport.cz/kniha/ne
urorehabilitace-14188/

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


Interdisciplinary co-operation
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I believe this year's BIP meeting will be successful once again, not only from a 
professional but also a social perspective. 

I’m really looking forward to it.
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