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Quintessence of Happiness:
Not to live FROM but FOR something...
It's an attitude




No future can replace what has been missed in the present
Albert Schweitzer

Resilience




Dimensions of Resilience

* Calming and focusing
* Impulse control

* Emotional regulation
* Positive emotion

* Realistic optimism

* Fitness and stamina
* Nutrition for energy
* Rest and recovery

* Self-belief

* Qutlook & perspective
* Thinking traps

* Sustained focus

* Causal analysis

* Control controllables

* Values and beliefs
* Empathy
* Reaching out
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Dedicated to Prof. Konrad Akert,

Constantin von Monakow’s
formative years in Pfafers

Abstract Constantin von Monakow
was the first professor of neurology
in Switzerland and founder of the
Swiss Neurological Society and of
the Swiss Archives of Neurology and
Psychiarry. He gained worldwide
rcpl_u;niun as a neuroscientist mainly

(CTPAHMLIbI UCTOPUM o ~ . .

pathological comparisons during his
carly years, which he spent as assis-
tant physician in the psychiatric
clinic at St. Pirminsberg in Pfiifers,
Canton St. Gallen, Switzerland from
1878 to 1885.
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Koncrantun ¢on MonakoB — pycckmii ocHoparenb IlIBeiimapckoro
HEBPOJIOTHYECKOr0 00mecTBa

0. KECCEAbPUHI

Konstantin von Monakov — a Russian founder of the Switzerland Neurological Society

Y. KESSELRING

OTaeA HEeBPOAOTHH, LEHTP peabuanTaumn. Basenc, Weeruapna

U3BecTHbii wBeHIIAPCKUiE HeBpoJOT
Koncrautun ¢on Moxakor (Constantin
von Monakow) poanicst 4 Hos6pst 1853 r.
B Bonorae. Buecte ¢ poauTesavMu oH niepe-
exan B Lipeitapmnio B 1866 r., riae nocae
OKOHYAHMS FMMHA3MH MPOTUB BOJK OTLA
3aHSICA MeAMUMHOM. YXe BO Bpems oby-
YeHMsI MEANIIMHE OH PaGoTaN aCCHCTEHTOM
B MCHXHATPUUECKOH KiuHMKe “Burgholz-
li", KoTOpOit TOraa pyKoBOAMJ NOKTOp
3, Xuruwr (E. Hitzig, 1838—1907 rr.). Mmen-
HO B 9TON KNMHMKE OH CTai MpOsBAATH
MHTEPEC K CTPOCHHUIO MO3Ta B HOPME H TPH
naronorum |2]. OnHako ero Kapbepa He oT-
JMYANach NPAMOAHHEHHOCTBIO. B cBA3M C He-
06XONMMOCTBIO YKPENIeHHsI CBOero marte-
PUAILHOTO MOJOXEHMST OH HECKO/MBKO JIeT
paboTtan KopabeabHbIM BPAYOM, CYMEB NpH
ITOM He bKO P PHTH B 06-
JACTH MPAaKTHYECKOH MEAMUMHBI, HO M
NPONO/KNTL HayuHyio paGoty. B 1877 r.

K. MoHakoB 6bu1 NpUIIalieH y1acTBOBATh B KOHKYPCE Ha A0JXK-

noBeAeHHe JABYX KPOJIMKOB, Y KOTOPBIX B
P POX ™" GbiaM ynane-
HBl 3aTbi1ouHBIe fonu Mo3sra. Mpu nocne-
AYIOLIeM TaTONIOTOAHATOMHYECKOM Hece-
NOBAHUM OH OOHAPYKHN JereHepaTuBHbIe
H3MEHEHMST B HAPYXHbBIX KOJEHYATHIX 5=
pax, TOraa KaK OCTA/NbHBIE YYAaCTKH Tasia-
Myca GbLTM MHTaKTHBI, YTO MOATBEPAHIO
€ro KJAMHHYEeCKHe HADMIONCHMS U jlaHHbIe
XHPYPruueckux onepauwmii [6, 7]. 3tu uc-
cnefioBaHus Jernu B ocHomy ero dywaa-
MEHTANbHBIX PaboT 1Mo M3yYeHUIO (yHK-
LIMOHAILHBIX CBA3EH MeXay KOpo# M Tana-
MYCOM (CeayeT MMETh B BHIY, YTO HAIH-
4YHE TAKMX CBA3CH B TO BPEMsl OTPHLANOCH
GONBIIMHCTBOM it). O
Hple K. M BLIM B MO3Te Kp:
CBA3M 3aTeM GbLIM BBISIBIEHB B MO3TE KOLI-
Ki 1 yenoseka. K. MoHakoBa MOXHO cum-
TaTh p
npeacrt O CTp 3pH HBIX ¥

0

MO3XKCUYKOBBIX MyTei.
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Recovery mechanisms: diaschisis
(von Monakow 1914)

A process in which neurons

function abnormally because
Influences necessary to their
normal functions have been

removed by damage to neurons to
which they have been connected



Neuroplasticity — the flexible brain

Unser Gehirn ist ein
plastisches System, ¢
sich zum Lerns
evolutionie



Legal basis for neurorehabilitation in Switzerland

KVG Art. 32

/t\)/\edical applications must
e
effective

appropriate
economic

effectiveness must be
determined and proven by
scientific methods




Neurorehabilitation Valens (2010 - 14)
[N=2452 — 3113 (+15%); stationar (+36%0), ambulant (+25%0)]
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j’ Age 53-57 years
| » RR: after 22,1 years
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Expanded Disability Status Scale (EDSS)
. =




\/ KLINIKENVALENS

Sensory disturbances

Visual disturbances ‘l’ \> Ataxia

\ \ dizziness Gait disturbances
By Pareses

Micturition disturbances A\ /

\ 1 “" > Spasticity
fatigue \ |

$ Depression

Neurocognitive disturbances 7

= Complex interferences




Rehabilitation:
management of persons with chronic illness

Recurrent planning process
Problem assessment
Goal setting

Identification of appropriate
treatment regimens
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Fundamentally an education-
training program designed to

"MULTIPLE [
S C LLE RO SI S regain) life activities

Recovery of Function and Neurorchabilitation
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Kesselring J, Beer S Symptomatic therapy
EDITED BY and neurorehabilitation in Multiple Sclerosis
JURG KESSELRING, GIANCARLO COMI The Lancet Neurology 2005; 4: 643 — 652

e Beer S, Khan F, Kesselring J: J Neurol 2012

CAMBRIDGE Medicine
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Virtual courses from EXCEMED neurology

Advanced neurorehabilitation in MS

This Virtual Practice teaching course is designed for neurologists,
physiotherapists and physiatrists willing to learn about the most
advanced neurorehabilitation techniques in multiple
sclerosis. Motor impairment, together with balance loss are the
most frequent symptoms reported by patients, as well as the main
causes of walking disability in MS. This course focuses on the
metrics for the assessment of motor and balance functioning,
while also providing some practical clues on how to handle
these issues through rehabilitation. Go there now.



http://excemed.us4.list-manage.com/track/click?u=c914094776a433c2e69af8f4f&id=4975118f9e&e=6d047bdc4a
http://excemed.us4.list-manage.com/track/click?u=c914094776a433c2e69af8f4f&id=4975118f9e&e=6d047bdc4a
http://excemed.us4.list-manage.com/track/click?u=c914094776a433c2e69af8f4f&id=4975118f9e&e=6d047bdc4a
http://excemed.us4.list-manage.com/track/click?u=c914094776a433c2e69af8f4f&id=4975118f9e&e=6d047bdc4a
http://excemed.us4.list-manage.com/track/click?u=c914094776a433c2e69af8f4f&id=4975118f9e&e=6d047bdc4a

Neuroplasticity in MS: functional adaptations

e Cellular level

— Axonal sprouting (increased arborisation of neurones)
— Changes of synaptic stability
— Reorganisation of synapses

e Tissue level
— Resorption of oedema

— Re-arrangement of Na-channels on axons
— Re-myelination

 System level: Takeover of functions via
— contralateral homologous cortex
— enlargement of representation zones

 Behaviour level
— novel motor and cognitive strategies

Kesselring J: Neuroplastizitat bei MS

In: Henze T (Hrsg): Symptomatische Therapie der Multiplen Sklerose
Georg Thieme Verlag Stuttgart, 2005, p. 163
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Kerschensteiner et al: Remodeling of axons contrlbutes to recovery in
an animal model of MS J Exp Med 2004; 200:1027
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11.06.2003 11.07.2003 11.08.2003 11.09.2003
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23.06.2003 23.07.2003 23.08.2003 23.09.2003
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Without effort you won'’t get even a little fish out of the pond



Multidisciplinary Team

Person with Multiple Sclerosis
Caregiver

Neurologist with special interest in disability,
trained In rehabilitation medicine

Nurse specialist in Neurorehabilitation
Occupational Therapist
Physiotherapist

Speech Therapist

(incl. swallowing)
Neuropsychologist
(incl. Driving)

Social Worker
Continence Advisor
Behavioural Therapist »
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Neurorehabilitation
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Integrated clinical care pathway

Patients‘ descriptions of needs and goals

Assessement: therapsists® functional description of
problems (mobility, self-care ADL, communication, daily
occupations, social interactions)

Interdisciplinary setting of common goals
— clear and meaningful

— realistically achievable

— measurable

Assessement of goal achievements (timed)



Health condition
(disorder or disease)

Body Functions
and Structures

» Activities | » Participation

: :

Enviromental Personal
Factors Factors

The current framework of functioning and disability —
the WHO International Classification of Functioning, Disability and Health (ICF)
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ICF Consensus Conference on Core D130

Sets for MS 02.05.2008 — b180
04.05.2008

b1801

' [nternational §299

KLINIKAVALEN S Classification of 2%8
REHABILITATIONSZENTRUM Functioning, s730
Disability s73001
and s73011

Health

d170
¢230
d360
d410
d415
d430

€110
e115
€120
el25
el35
€150

@ \:1454

P - =

Kesselring J, Coenen M, Cieza A, Thompson A, Kostanjsek N, Stucki G: Developing the ICF Core Sets for multiple sclerosis to specify
functioning.Mult Scler. 2008;14:252-4
Holper L, Coenen M, Weise A, Stucki G, Cieza A, Kesselring J:Characterizing functioning in MS using the ICF J Neurol 2010; 257: 103-113




Therapeutic strategies

Seqsori-motor N Eating/swallowing

active motor training Swallowing assessement and
sensory stimulation therapy

functional electrostimulation

,, Constraint-induced training* (CIT) Bladder & bowel function
Tonusregulation R Pelvic floor training
Strength-training/aerobic training

Activities of daily living (ADLS)
Self care
Orientation training (AOT)

Gait
conventional, treadmill, Lokomat

Cognition
Memory- /Attentional training Technical aids
Perception: neglect-training,

visual compensation (Nova-Vision)

Instruction of patients/careres

Speech Social service/reintegration
Speech therapy




Evaluating Neurorehabilitation: Problems

¢ Standardization of input
e.g. location/duration/intensity

+ Reluctance to use control group
¢ Difficulty with blinding

¢+ Lack of consensus on outcome (Impairment,
Disability and handicap, Quality of life, Goal achievement,
Coping skills, Self efficacy

+ Variable choice of goals and measures (Clinically
useful; Scientifically sound [reliable, valid and
responsive], Acceptable [appropriate to sample])

Kesselring J: Neurorehabilitation in multiple sclerosis — what is the evidence-
base? J Neurol 2004 ; 251, Suppl 4: iv25 - iv29 ;

Beer S, Khan F, Kesselring J J Neurol 2012, Textbook of Neurorehabilitation,
2nd edition, Cambridge University Press 2014



Effects of a short term exercise training program on aerobic fitness, fatigue, health
perception and activity level of subjects with multiple sclerosis.

60

50+

40

30+

20+

10+

37 MS patients, 530 min sessions per

week of bicycle exercise with
individualised intensity. Graded
maximal exercise test with
measurement of gas exchange and a
lung function test before and after 4
weeks of aerobic exercise training,

VO2
(ml/minxkg)

Load (W) sport related fatigue (FSS)
activity

W before
M after

*p<0.05

Mostert S, Kesselring J
Multiple Sclerosis 2002;8:163-

Results:

— significant rightward
placement of the aerobic
threshold (VO, +13%; work
rate +11%)

— improvement of health
perception (vitality +46%;
social interaction +36%)

— Increase of activity level
(+17%)

— tendency to less fatigue.

article



Arguments for physical activity in MS

positive effects of aerobic training
(Morbidity of CHDY, Mortalityy, Anxiety<,,
Cholesterol\, Blood pressured, Blood sugard
MoodT, WellbeingT, Mental performanceT,
Bone mineralisationT)

Good functional reserves required in a
chronic progressive disorder leading
potentially to relapsing functional
Impairments

Clinical findings often compatible with
chronic deconditioning

Training is possible without danger

Valens Aqua Bike



CONDUCTION VELOCITY (M'SEC)
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Cooling

A.M.Humm, S.Beer, J.Kool, M.R.Magistris, C.W.Hess,
J.Kesselring, K.M.Résler

Altered central motor conduction caused by changing body
temperature: A quanitfication of the Uhthoff phenomenon
in multiple sclerosis. Clin Neurophysiol 2004;115:2493-
501
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Wilhelm Uhthoff - A Phenomenon
1853-1927
P Stitzer, J Kesselring 1

Departement of Neurology and Neurorehabilitation

Summary

The name of Wilhelm Uhthoff is associated with several
aspects of progress in neurology in the 19th and 20th
Century but is best known for his contribution to the
pathophysiology of transient visual disturbance . Uhthoff
was born on 31 July 1853 in Klein Warin, Germany and

Int MS J 2008; 15: 90 - 93

Figure 2. Sclerosis multiplex cerebri: longitudinal
section across the right papilla and a ten millimetres
long retrobulbar piece of optic nerve of case Il (Uhthoff
W.) Wigert coloration. Patchy disseminated changes.
Marked shrinking of anterior parts immediately behind
lamina cribrosa with marked proliferation of vessels in
temporal half. Ophthalmoscopically: discrete pallor of
the entire papilla.



Improvement of central motor conduction time
and function after cold exposure in MS-patients

Cold bath
(15°C, 15 min)

MS

Kontrolle

V Humm A, Beer S, Kool J, Magistris MR, Kesselring J, Résler KM, A gquantification of the

KLINIK VALENS
REHABILITATIONSZENT A

" Uhthoff phenomenon in multiple sclerosis Clinical Neurophysiology 2004; 115: 2493-501



A. Meyer-Heim?!, M. Rothmaier?, M. Weder?, J. Kool!, J. Kesselring*

Advanced cooling - garment technology: functional improvements in thermosensitive
patients with multiple sclerosis

Multiple Sclerosis 2007; 13: 1 -6
'Rehabilitation Centre, Valens, Switzerland
EMPA (Swiss Federal Laboratories for Materials Testing and Research)
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17.1.2009



C:/Dokumente und Einstellungen/juerg.kesselring/Desktop/Update April 2012/A Vorträge/Kongresse/2007/Projekte & Studien/Uhthoff/DocCheck - Newsletter 07.01.pdf

M activated cooling
M non-activated cooling

Walking distance normal (19°) vs.
thermal (29°) conditions as differences
(%)

20s 60s 3min

Duration (structured walking test)

Cooling garment (Unico Swiss Tex) consists of

. ¥ avest and shorts leading to a large cooling

* > area. Cooling is attained by filling the
membranes with water.




Robot-assisted
Treadmill
training
(Lokomat®)

Beer S, Manoglou D,
Kesselring J: Robot-
assisted gait training in
MS — a randomised
controlled trial



C:/Dokumente und Einstellungen/juerg.kesselring/Desktop/Update April 2012/arzt09/Desktop/HemiGangLokomat.mpg

ROBOT-ASSISTED GAIT TRAINING (RAGT) IN MS
PILOT TRIAL IN PATIENTS WITH HIGHER DISABILITIES (EDSS 6.0-7.5)

Higher benefit by

- reduction / adaptation of physical load
- preventing motor fatigue/exhaustion

- physiological movement pattern
- more efficient training of leg muscles

- postural stability during gait training
- single task, reduction of fear of falling

- enhancement of central adaptive processes?

Beer & al, Multiple Sclerosis (2008)




GAITRIte® Analysis System

High reliability and validity compared with video-based motion analysis
(Bilney & al 2003)

T T

Electronic walkway (10x0.9m)
* mat (active area 7.6x0.6m) with 16’128 pressure sensors

' @ ° continuous registration of temporal and spatial parameters (data
] sampling 80Hz, time resolution 11ms)

[ 4|  F—
| memcm om
F._ong Gap 2 (Toe In/Out) I Unassisted ||;I (%] 68 |

o

Data collection and processing
(GAITRIite Gold, Version 3.9)

*Recording and data analysis of different
qualitative gait parameters

Ambulation Time (sec] 3.27
Velocity [cm/sec] 93.5
Mean Normalized Velocity] 1.05
Number of Steps 4
Cadence (Steps/Min] 73.4
Step Time Differential (sec] .26
Step Length Differential (cm] 10.90
Cycle Time Differential (sec] .32

92 :
Toeln/Out[dog 2 12

Prim Dr [Tohneon l Problem |L hip pain | @




PHYSICAL TRAINING IN MS
RECOMMENDATIONS

= Endurance fraining / aerobic training
= running, rowing in patients with no or minimal disabilies
= ergometric training, water training, treadmill training
= starting intensitiy 50-70% VO2-Max (60-80% max. heart rate)
= 2-3 sessions p. week

= Resistance fraining
= supervised by a therapist
= max. 8-15x repetitions
= 2-4 min resting periods between exercises
= focussing on leg muscles

= Combined training
= qalternating 1-2 sessions endurance and resistance training p. week
= resistance training before endurance training

Dalgas & al, Multiple Sclerosis (2008)



Reduced VO,-max

Neurological
disablility
Duration of (EDSS)
illness Walklng
(T25FW, 6MWT
Body weight
Accelerometer
counts and
\ GLTEQ
Fatigue (FSS, Qusallzié)é I(cl‘:'ife
MFIS) ) ( SF3-6) 7
— Aerobic —
capacity (VO,-
max)
POMS
Plague volume
in brain
SIP
Vitamin D

serum level

Coghnitive
Strength / processing
gripstrength speed / PASAT v

Langeskov-Christensen et al. Sports Med 2015 Jun;45(6):905-23 AARHUS UNIVERSITET




Reduced VO,-max

Caontents lists available at Sciencelirect

Journal of the Neurological Sciences

jeurnal hemepage: www.elsevier.com/locate/|ns

Validity and reliability of VO,-max measurements in persons with
multiple sclerosis

Martin Langeskov-Christensen ***, Daniel Langeskov-Christensen *?, Kristian Overgaard >,

Andreas Buch Maller ®*, Ulrik Dalgas *°
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VO,-max is an important health and
performance marker

~20% lowering of VO,-max
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MS patients vs. healthy controls

/' Muscle strength \

Muscle mass
Muscle activation

CVD risk
Depression
\Eaﬁgue

MS patients vs.
healthy controls

ICF level

Aerobic capacity (VO2-max)

/

Body Functions

Daily activity level
Functional capacity
Balance

Activity

€CleECEDIDIDI€EC€EE

=> Participation

Red arrow = Impaired in MS patients

Motl & Pillutti, Nat Rev Neurol; Sep;8(9):487-97.2012
Dalgas et al. Mult. Scler.14(35);35-53:2008
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MS- secondary aspects

- Reduced cardio-respiratory capacity @2

« Reduced activity level ®

« Inactivity negative for health status @
« Increased incidence of cardio-vascular diseases )

1 Mostert and Kesselring Mult Scler 2002;8(2):161-168.
2 NG Kent Braun J App! Physiol 1997;83(2):1998-2004.
3 Motl et al. Mult Scler 2011;17(9):1034-1040.

4 Miller and Dishon Qual Life Res 2002;15:259-271.

> Wens et al. Mult Scler 2013;19(12):1556-1564.
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Different health profiles

Table 1 Summary of differences between MS patients and healthy subjects

MS patients versus healthy subjects

Dally activity level Decreased
VO,-max Decreased
Blood pressure (rest)
Systollc Mo difference
Dlastolic Mo difference or increased

Resting heart rate

No difference or increased

Muscle strength
Isokinetlc strength
Isometric strength

Decreased
Decreased

Rate of force development
Muscle mass (% FFM)
Musclefibre area

MNo difference or decreased
MNo difference or decreased
Mo difference or decreased

Muscle activation Decreased
Functlon (ADL) Decreased
CVD risk Increased
Bone mineral density (EMD) Decreased
Depression risk Increased
"Fatigue Increased
HRQOL Decreased

Dalgas et al. Mult Scler 2008;14(35):35-53



Deutsche - chule Koln \Y KLINIKENVALENS

German Sport University Cologne

Institut fiir Kreislaufforschung
und Sportmedizin

Inactivity = risk factor

Abdominal Adiposity
Macrophage infiltration of visceral fat
Chronic Systemic Inflammation

Insulin Resistance, Atherosclerosis, Neurodegeneration, Tumour growth

Type 2 diabetes
Cardiovascular
Diseases

Breast cancer
Adapted from
Depression Pedersen 2009

Colon cancer

Dementia



Training enhances neuroplasticity

Left Hppocarpus N

Honea et al.{2009)

*Exercise

=Stretching  «» :
Baseine  G.months 1o Baseliow G-months e

Erickson et al. (2009),

Erickson et al. (2011),

BRAIN RESEARCH 1121 (2DD&) 59-4§5

available at www.sciencedirect.com

BRAIN
RESEARCH

e
o’ ScienceDirect

www.elsevier.com/locate/brainres

Research Report

Acute BDNF and cortisol response to low intensity exercise and
following ramp incremental exercise to ex haustion in humans

Sandra Rojas Vega™! ) Heiko K. Striider®, Bertha Vera Wahrmann®, Annette Schmidt®,
Wilhdm Hoch®, Wildor Hollmann®©
Anstitute of Mator Contral and Tahnique, German Spart

"Department of A nesthesidlogy, San A ntanius Hospital, Calogne, Garmany
Indlitute of CardSalogy and Sporis Medidng Gaman Spart Univarsity Calogne, Carl-Diam-W eg 6, 50933 Calogne, Germany

ity Cologne, Carl-Diem-¥ eg 6, 50933 Culogne, Gamany
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MULTIPLE

SCLERDSIS | M5
Research Paper JOURMAL

H:.ml- Epreei foownsl
Training in MS: influence of two © The Ausherfs) 2012
different endurance training protocols T
(aquatic versus overland) on cytokine oy

and neurotrophin concentrations during
three week randomized controlled trial

] Bansi', W Bloch?, U Gamper' and ]| Kesselring'

Increased BDNF
expression under
immersion

Significant BDNF increase by 3387
pg/ml (95% CI -593.4-7367.6;
p=0.046) within the water group ok

Rest t1 Restt2 CPETt1 CPETt2



Results study 1 / Primary outcomes -
Long-term effects
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BDNF regulates energy supply of the brain

Energy Balance

Neurotrophic factors

Enriched Environment

ghrelin« _______, |GF-1

-—
ADP+P +— ATP
uMtCK, AMPK, UCP-2
—| Synaptic |—— ( Cognition
Plasticity

BDNF

Gomez-Pinilla et al. 2009



Meurobiology of Disease ®xx (2009) Xx-XHX

Contents lists available at ScienceDirect

Meurobio Il|':l§;1,.|r
ofiDistase
e 5

Neurobiology of Disease

journal homepage: www.elsevier.com/locate/ynbdi

Exercise attenuates the clinical, synaptic and dendritic abnormalities of experimental
autoimmune encephalomyelitis

Silvia Rossi *™!, Roberto Furlan !, Valentina De Chiara *°, Alessandra Musella *°, Temistocle Lo Giudice *P
Giorgia Mataluni *°, Francesca Cavasinni 2, Cristina Cantarella **, Giorgio Bernardi *", Luca Muzio ¢,
Alessandro Martorana *”, Gianvito Martino *, Diego Centonze *"=>*
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Journal of the Newrological Sciences 2000 (2014) 20002000

Conterits lists available at ScienceDirect

Journal of the Neurological Sciences

journal homepage: www.elsevier.com/locate/jns

Review article

The safety of exercise training in multiple sclerosis: A systematic review

Lara A. Pilutti #*, Matthew E. Platta %, Robert W. Motl 2, Amy E. Latimer-Cheung °

Rate of Relative risk of relapse
relapse (vs. Control)

Control 6.3%
Exercise 4.6% 0.73

— EXxercise may protect against relapses in
persons with MS.



What Is exercise therapy?

uip|ing Apog
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Resistance training Endurance training

« Endurance training: Continous contractions against low
loads ("Aerobic metabolism”)

« Resistance training: Few contractions against heavy
loads ("Anaerobic metabolism’) /v
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Results

Walking veIoAcity m/s

Healthy 2.2m/s W= .
2 T .’ ‘.‘ r: ‘:' h_A .E‘-‘ch'—":; X

o

MS after exercise 151m/s

Crossing 1.5m/s

MS before exercisel.29m/s

/v

AARHUS UNIVERSITET




Summary

« Benefit of rehabilitation measures in MS

— Improvement of disability/handicap/QoL/wellbeing
by multidisciplinary inpatient rehabilitation

— benefit of physiotherapy (inpatient/outpatient) on
disability
— benefit of other specific components
« Long-term effects

— benefits outlasting treatment period after inpatient
rehabilitation, cognitive training (?)

— short-term effect of outpatient physiotherapy
— no Influence on disease activity/progression



Take home message: 3 basic rules in neurorehabilitation

* Neurorehabilitation is applied neuroplasticity: forming of new synaptic
networks and consolidation of existing ones according to requirements
from the environment

* Neuroplasticity is the basis of learning. induced, exploited and enhanced
must be resilience: all forces which act against and counterbalance the
forces of gravity (in the physical, mental, emotional, and spiritual domains)

* Learning is always an activity. It does not happen just on its own or by
chance. It is most effective in an appropriate environment under adequate
guidance by good teachers and therapists

Prof. Dr. med. Jiirg Kesselring, FRCP

Head of the Department of Neurology and Neurorehabilitation
Rehabilitation Centre Valens

CH-7317 Valens

Switzerland

Tel +41(0)81303 14 08

www.kliniken-valens.ch
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