Poruchy chtze a stability u Parkinsonovy
hemoci

MUDr. Martina Bockova, Ph.D.
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Hlavni priznaky

 Klidovy tres

* Rigidita

* Bradykineza

* Posturalni priznaky

* Nemotorické priznaky
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Posturalni poruchy

* Anteflexe téla
* Instabilita ve stoji a chuzi

* Brachybazicka a bradykinetickd chize se snizenymi
synkinézami

e Zarazy (freezingy, hezitace, festinace)
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* Johannes C M Schlachetzki, Jens Barth, Franz Marxreiter, Julia Gossler, Zacharias Kohl, Samuel Reinfelder, et al. Wearable Sensors Objectively
Measure Gait Parameters in Parkinson's Disease. PLoS One 2017, 12 (10).
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Posturalni deformity

I

* VétSinou v pozdnim stadiu s progresi onemocnéni, mohou souviset i s medikaci
nebo chirurgickou lécbou

e Kamptokormie- mimovolni tézka anteflexe trupu v thorakolumbalni oblasti
béhem stoje a chlze

* Pisa syndrom- mobilni lateroflexe trupu

* Karen M Doherty, Bart P van de Warrenburg, Maria Cecilia Peralta, Laura Silveira-Moriyama, Jean-Philippe Azulay, et al. Postural Deformities in Parkinson's Disease. Lancet
Neurol 2011 Jun;10(6):538-49




Fenotypy PN

* Existuji podtypy onemocneni's ruznou tizi a rychlosti progrese
jednotlivych charakteristickych priznaku

e Tremor dominantni forma
e Forma s dominujici posturalni instabilitou a poruchou chtize

J Jankovic 1, M McDermott, J Carter, S Gauthier, C Goetz, L Golbe, S Huber, W Koller, C Olanow, | Shoulson. Variable Expression of Parkinson's
Disease: A Base-Line Analysis of the DATATOP Cohort. The Parkinson Study Group. Neurology 1990: 40 (10), 1529-34.

Eggers C, Pedrosa DJ, Kahraman D, Maier F, Lewis CJ, Fink GR, Schmidt M, Timmermann L. Parkinson subtypes progress differently in clinical
course and imaging pattern. PLoS One 2012;7(10):e46813.




PIGD a

* Bradykinesia, and postural
mstablllty and galt dlfflculty (PIGD)

Vv vv/

skére nad 2,5 bodl za méné nez
rok trvani onemocneéni), vétSinoui
rychla progrese onemocnéni
 VétsSi kognitivni deficit, riziko
halucinaci, psychozy a dopamin
dysregulacniho syndromu

* JJankovic 1, M McDermott, J Carter, S Gauthier, C Goetz, L Golbe, S Huber, W
Koller, C Olanow, | Shoulson. Variable Expression of Parkinson's Disease: A Base-
Line Analysis of the DATATOP Cohort. The Parkinson Study Group. Neurology
1990: 40 (10), 1529-34.

* Darko Aleksovski, Dragana Miljkovic, Daniele Bravi, Angelo Antonini. Disease
Progression in Parkinson Subtypes: The PPMI Dataset. Neurol Sci 2018, 39 (11),
1971-1976.
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Parkinson's Disease Symptoms

Porucha chuze

Stooped posture
Masked Face

* Nejprve zpomaleni chuze (zkraceni délky kroku a Back gty
kadence) v ramci hypokinezy- dopaminergni
podklad

Forward tilt of trunk

Reduced arm swing

Hand tremor

Tremors —,

in the legs Slightly flexed

hip and knees

* Pozdéji freezing a posturalni instabilita- zrejmé i
nedopaminergni podklad (Casto vede k padum a
zranénim). Dopamin responzivni a neresponzivni

— Shuffling, short
" stepped gait

* Robert lansek, Mary Danoudis.Freezing of Gait in Parkinson's Disease: Its Pathophysiology and Pragmatic Approaches
to Management. Mov Disord Clin Pract 2016, 4 (3), 290-297.



Freezing of gait (FOQG)

=

* Kratka epizodicka absence nebo vyrazné snizeni postupu
chodidel vpred, a to navzdory umyslu jit (s predem stanovenou
délkou kroku v automatickém rezimu)

* Nesoulad mezi posturalnimi mechanismy a zacatkem kroku

* Sekvencni snizeni délky kroku, festinace, tres nohou na misté
(opakované, ale motoricky neefektivni pohyby), az uplna
akineze

* Robert lansek, Mary Danoudis.Freezing of Gait in Parkinson's Disease: Its Pathophysiology and Pragmatic Approaches to Management. Mov Disord
Clin Pract 2016, 4 (3), 290-297.




Freezing of gait (FOG)

* Postihuje zhruba 47% pacientl s PN, predevsim v pokrocilém stadiu

» Casto se vyskytuje na zacatku chlze, v otockach nebo pfi prichodu ziZzenym
prostorem (napr. ve dverich), nekdy i pred dosazenim cile a minimalné v
otevrenych prostorach

* Freezing muze byt prekonam senzorickym triky nebo pfi intenzivni emocni
stimulaci (paradoxni kineze)

* Schaafsma JD, Balash Y, Gurevich T et al. Characterization of freezing of gait subtypes and the response of each to levodopa in Parkinson's disease. Eur J Neurol 2003; 10(4):
391e8.

* Asmus F, Huber H, Gasser T, Schols L. Kick and rush: paradoxical kinesia in Parkinson disease. Neurology. 2008; 71: 695.

* Bonannil, Thomas A, Anzellotti F et al. Protracted benefit from paradoxical kinesia in typical and atypical parkinsonisms. Neurol Sci. 2010; 31: 751-756.



@A MUNTI
U BY ANNY M E D




Normal Gait Freezing

Cerebral Cortex Cerebral Cortex
{ A -

FOG- patofyziologie | G

. GPi i
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CPG CPG
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Normal Co-ordination Impaired Co-ordination
Of Agonist-Antagonist Pairs Of Agonist-Antagonist Pairs

e Stale neni zcela objasnéna

* Heterogenni symptom- nevyskytuje se pouze u PN (ale i u Parkinson
plus syndromu, vaskularniho parkinsonismu, hydrocefalu...)

e ZvySeny inhibicni vystup bazalnich ganglii zpusobuje snizeni aktivity
kmenovych struktur ridich chuzi

* SimonJ G Lewis, James M Shine. The Next Step: A Common Neural Mechanism for Freezing of Gait. Neuroscientist 2016, 22 (1), 72-82.
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Locomotor Network Connectivity
Alterations in Parkinson's Disease

Structural Functional

FOG- patofyziologie

* fMRI studie prokazaly hypoaktivaci predevsim SMA a ze subkortikalnich
pak hypoaktivaci striata a mezencefalického lokomocniho centra (vCetné
PPN)

* Zmeny konektivity mezi témito oblastmi

* Anke H Snijders, Kaoru Takakusaki, Bettina Debu, Andres M Lozano, Vibhor Krishna, Alfonso Fasano, et al. Physiology of Freezing of Gait. Ann Neurol 2016, 80 (5), 644-659

* Brett W Fling, Rajal G Cohen, Martina Mancini, Samuel D Carpenter, Damien A Fair, John G Nutt, et al. Functional Reorganization of the Locomotor Network in Parkinson
Patients With Freezing of Gait. PLoS One 2014, 9 (6).
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Dalsi vlivy

* Chlize muze byt ovlivnéna i dyskinézami

e Vliv kognitivnich funkci, které se zhorsuji spolecné s chuzi a progresi
onemocnéni, zejména porucha exekutivnich funkci (inhibice nechténych
odpovédi, pozornost, zména pozornosti, vizuospacialni funkce) zvysuje
vyskyt padu

* Marianna Amboni, Paolo Barone, Jeffrey M Hausdorff. Cognitive Contributions to Gait and Falls: Evidence and Implications. Mov Disord 2013, 28 (11), 1520-33.

* Daniel S Peterson, Laurie A King, Rajal G Cohen, Fay B Horak. Cognitive Contributions to Freezing of Gait in Parkinson Disease: Implications for Physical Rehabilitation.
Phys Ther 2016 May;96(5):659-70.



Freezing of gait

Postural instability

Executive dysfunction

Cognitive impairment | Fall

X !

Fracture

Fear of falling

Muscle weakness

Social isolation €

Immobilization

Yasuyuki Okuma. Practical Approach to Freezing of Gait in Parkinson's Disease. Pract Neurol 2014, 14 (4), 222-30.
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* VVedou vyrazné ke zhorseni invalidity a morbidity/mortality pacientd
* Snizeni kvality zZivota a sobéstacnosti

« ZvySeni poctu hospitalizaci v dusledku uraz(

Shibley Rahman, Harry J Griffin, Niall P Quinn, Marjan Jahanshahi. Quality of Life in Parkinson's Disease: The Relative Importance of the Symptoms. Mov
Disord 2008, 23 (10), 1428-34.

5%?1?3 K702ay , Joanne Rose, Ahmed H Abdelhafiz. Factors That Lead to Hospitalisation in Patients With Parkinson disease-A Systematic Review. Int J Clin Pract
, 12.(1).
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. (A) Performing the Push and Release Test
PUSH |

Klinické vysetreni

e Anamnéza
e Zhodnoceni chuze
e Stability v BR postojich

* Reakce na vychyleni rovnovahy-

RELEASE [

!
, .'-"'"(__Backwar(l
b Push

Backward Step

Hips and Shoulders Behind Heels

pull test, push and release test

* Klinickeé skaly (GABS-UPDRS Ill, FOG questionnaire)

* Pristrojové vysetreni



Dotaznik Freezing of gait

I*ri Vudi nejhorsi pohyblivosti chodite
MNorméilng
Trochu pomaleji

Pomalu. samostatné
5 pomoci

= | —

Mechodim vibe
Postihuje porucha chitze denni aktivity, negdvislost

Me

Mirne

Téice
MNechodim vihee

LV B Il ]

Oiisky na Lyp #mrenuli:

Miite pocit, 7e se nemiiete odlepit od zemé pii za&itku chize, pii chazi, pii otiékich
Nikdy 0
Welmi vedend — 1 x mésiéng

WVzicné — | x tydné

I
2
Casto— | x #a den 3
Widy kdvz chodim 4

Jak dlouho tevad nejdelsi amrenuti?

Nikidy }]
1-2s% l
A—d0s 2
11-300 5 3
Déle nez 300« 4

Jak dlouho teva nei se obvykle rozejdete?

Mikaly se nestdvi i

Diéle nez | s od zaddtky chiize 1
Déle ne? 3 s od zafdtku chize 2
Diéle nez 10 s od zaddtko chize 3
Déle nez 30 s od zaditko chnze Fl

Jak dlouho trva amrenuti pii otoéce?
MNemdm polide 0

Oiodim e ga 1-2 s l
Oloéim scea 3-10 s 2
Oiodim e ga 11-30x i
Orodim se za déle ned 30 s 4

SOUCET SKORE

] '.||:_
. ﬁNNY

Eq_
uly 1L

R9=z=
}
==
me

o=

Giladi N, Shabtai H, Simon ES, Biran S, Tal J, Korczyn AD. Construction of freezing of gait
guestionnaire for patients with Parkinsonism. Park Relat Disord 2000;6(3):165-170.



Short Falls Efficacy Scale-International

Below are some questions about how concemned you are about the possibility of falling. Please
reply thinking about how you usually do the activity. If you currently don't do the activity (for
example, if someone does your shopping for you), please answer to show whether you think
you would be concerned about falling IF you did the activity. For each of the following activities,

please check the box which is closest to your own opinion to show how concemed you are that
you might fall if you did this activity.

None A Little Medium A Lot
Mo Somewhat | Fairly WVery
Concern | Concerned | Concerned | Concerned
1.  Getting dressed or undressed 1 2 3 4
2. Taking a shower or bath 1 2 3 4
3.  Getting in or out of a chair 1 2 3 e
4. | Going up or down stairs 1 2 3 4
5.  Reaching for something above your 1 2 3 4
head or on the ground
6. Walking up or down a slope 1 2 3 4
7. Going out to a social event 1 2 3 4
(religious service, family gathering,
club mesting)
Total

Adapind fom fa Pavacion of Fall Nefeork Cueps. Paly E¥cacy Scaln inlsmaliosal Kempes GU Yardey [, Haasmgd JOM van Zyain GAR, Bayver N Har €, Todd
©

SCORING: Low Concern: 7-8; Moderate Concern: 9-13; High Concemn; 14-28,
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Gertrudis | ] M Kempen, Lucy Yardley, Jolanda C M van Haastregt, G A Rixt Zijlstra, Nina
Beyer, Klaus Hauer, Chris Todd. The Short FES-I: A Shortened Version of the Falls Efficacy
Scale-International to Assess Fear of Falling. Age Ageing 2008;37(1):45-50.



Gait Disorders Questionnaire (GDQ)

Please read carefully the following questions regarding your everyday gait. Your answer
should apply to your experience in last two weeks.

For each question mark with cross only 1 suitable answer (YES or NO)

YES NO
1. Have you noticed problems with your gait when walking through a narrow D
space (e.g. passing through the doors, between shelves in the store)?
2. Have you noticed problems walking when getting on the lift? D
3. Have you noticed problems walking when entering a revolving door D

(e.g. in department store, supermarket, hotel, bank)?

4. Have you noticed problems walking in crowded places (¢.g. social cvents)? D

5. Have you noticed problems walking when there is a sudden distraction in the D
environment (e.g. when a phone starts ringing)?

6. Have you noticed problems walking when dealing with an obstacle in your way D
(¢.g. when you need to pass by/avoid a chair)?

7. Have you noticed problems walking when crossing a zebra on the green light? D

8. Have you noticed problems walking when you have to do two things at the D
same time (e.g. talking while walking, carrying a tray while walking)?

9. Have you noticed problems walking when getting on an escalator? D

OO 00 0 00O O 00:

10. Have you noticed problems walking when you are walking in a hurry under D
time pressure (e.g. if you have to be on time for meeting)?
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Zuzana Kosutzka , Alice Kusnirova , Michal Hajduk , Igor Straka , Michal Minar, Peter
Valkovic . Gait Disorders Questionnaire-Promising Tool for Virtual Reality Designing in
Patients With Parkinson's Disease. Front Neurol 2019, 10, 1024
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Pristrojova vysetreni
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Parkinsonism and Related Disorders 57 (2018) 1-8

Contents lists available at ScienceDirect

Parkinsonism and Related Disorders

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

Review article

Gait characteristics and falls in Parkinson's disease: A systematic review and | )
meta-analysis iy

Mark W. Creaby", Michael H. Cole

School of Exercise Science, Australian Catholic University, Brishane, Australia

ARTICLE INFO ABSTRACT

Keywords: Introduction: Given the high rate of falls during walking in people with idiopathic Parkinson's disease (PD),
Parkinson's disease identifving at risk individuals and developing targeted interventions to reduce falls incidence is paramount.
Walking Numerous studies have investigated gait-related risk factors for falls in PD, however findings are inconsistent

Accidental falls

across studies, and thus a synthesis of the current evidence is needed to guide clinical practice and the devel-
Biomechanics

opment of interventions to reduce falls risk, The objective of this study was to systematically review the lit-
erature regarding the association between walking biomechanics and falls in people with PD, and where pos-
sible, perform meta-analyses,

Methods: The study was performed in accordance with the PRISMA guidelines. Databases were searched until
January 2018 to identify articles that reported on the association between walking biomechanics and pro-
spective or retrospective falls in people with PD.

Results: Twenty-six articles were included (15 prospective studies, 11 retrospective studies). Articles reported on
spatiotemporal and kinematic characteristics, and muscle activation patterns. Meta-analyses revealed slower
walking speed, lower cadence, shorter strides and more mediolateral head and pelvis motion in those at higher
risk of furure falls. Findings from prospective and retrospective articles were largely consistent.

Conelusion: Our findings identify spatiotemporal and kinematic characteristies of gait that are risk factors for
falls in PD. Modification of these characteristics may have the potential to mediate falls risk, and future research
to investigate this possibility is merited. The influence of body and ground reaction forees, and muscle activation
patterns on falls risk in PD is currenty under-researched.




Lécba/management

* Je komplikovana

* Medikamentdzni i intervencni IéCba mnohdy selhavaji

* Cilena fyzioterapie je dulezitd, nicméné casto opomijena

* Nutny je kombinovany pristup pro zvyseni uspésnosti zlepseni GIPD
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Current Neurology and Neuroscience Reports (2018) 18: 23
https//doi.org/10.1007/s11910-018-0828-4

MOVEMENT DISORDERS (S FOX, SECTION EDITOR)

@ CrossMark

Managing Gait, Balance, and Posture in Parkinson’s Disease
Bettina Deb(i'? - Clecio De Oliveira Godeiro*** « Jarbas Correa Lino??*® - Elena Moro ">

Published online: 6 April 2018
€ Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract

Purpose of Review Postural instability and gait difficulties inexorably worsen with Parkinson’s disease (PD) progression and
become treatment resistant, with a severe impact on autonomy and quality of life. We review the main characteristics of balance
instability, gait disabilities, and static postural alterations in advanced PD, and the available treatment strategies.

Recent Findings It remains very difficult to satisfactorily alleviate gait and postural disturbances in advanced PD. Medical and
surgical interventions often fail to provide satisfactory or durable alleviation of these axial symptoms, that may actually call for
differential treatments. Exercise and adapted physical activity programs can contribute to improving the patients’ condition.
Summary Gait, balance. and postural disabilities are often lumped together under the Postural Instability and Gait Difficulties
umbrella term. This may lead to sub-optimal patients” management as data suggest that postural, balance, and gait problems
might depend on distinct underlying mechanisms. We advocate for a multidisciplinary approach from the day of diagnosis.

Keywords Advanced Parkinson’s disease - Medical management - Balance - Gait - Posture - Physical activity
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Lécba- rovnovaha

* Vliv levodopa nejednoznacny, nékteré prace popisuji zlepseni, nékteré
zhorseni

* DBS- zpocatku zlepseni stability, pozdéji zhorseni, lepsi vysledky Gpi-
DBS

* Nejlepsi vysledky prinaseji rehabilitace a cviceni

e Redukce padu obtiznd, byl prokazan pozitivni vliv Tai-chi

* Fuzhong Li, Peter Harmer, Kathleen Fitzgerald, Elizabeth Eckstrom, Ronald Stock, Johnny Galver, et al. Tai Chi and Postural Stability in Patients With Parkinson's
Disease. N Engl ] Med 2012 Feb 9;366(6):511-9.



Lécba- chulze

* Poruchy chuze i FOG jsou vétSinou zpocatku |I-dopa responzivni, v
casném stadiu.

* MAO B inhibitory mohou snizit riziko rozvoje FOG, naopak
dopaminergni agonisté mohou zhorsovat jiz pritomny FOG

* DBS zlepsuje chuzi, lepsi vysledky s STN- DBS, redukuje |-dopa
navozené FOG, lepsi vysledky pri Casné zavedené DBS v porovnani s
medikaci. Nicméneé efekt je kratkodoby

* U nékterych pacientl muze pomoci nizkofrekvencni stimulace
(60Hz)

* PPN- DBS se spornymi vysledky




Lécba- chulze

* Rehabilitace- pravidelné cviceni zlepSuje chuzi i FOG
e Léecba hudbou a tancem, Tai-Chi
* Virtualni realita

» Senzoricky trik/podnét tzv. “cueing” strategie- sluchovy (napfr. !
pocitani, rytmicka hudba) nebo zrakovy (bod na podloze,
linie, nebo laserovy paprsek na hulce)- vedou ke zrychleni
chuze (kadence, délka kroku)
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CLINICAL PRACTICE

Freezing of Gait in Parkinson’s Disease: Its
Pathophysiology and Pragmatic Approaches
to Management

Robert lansek, OAM, PhD, FRACP,'** Mary Danoudis, PT, MPT'

Abstract: Background: Freezing of gait (FOG) in Parkinson's disease (PD) is poorly understood; however,
with the established understanding of basal ganglia function, its manifestations should be more easily
interpretable. This review examines freezing of gait (FOG) from such a perspective.

Methods: A search of the MEDLINE and EMBASE databases from the year 2000 onward for review articles,
focused on the pathophysiology of FOG, was used to determine current concepts. A previously established
model of basal ganglia function was used to determine the concepts’ validities. At the core of the model are
deficits in motor set maintenance and timing cue production for automatic movement. It includes the shift
between attention and automation to the predominant attention control of gait in PD.

Results: The difficulties of the found concepts to explain FOG stem from failure to characterize different FOG
components, from the assumption that all components share a similar pathophysiology, from a failure to
separate basic deficits from compensatory mechanisms, and from the assumption that cognitive deficits are
the cause of FOG rather than representing an inadequate compensation to FOG. Pragmatic approaches to
management use the attention shift, with the provision of visual information about correct amplitude of step
to correct initiation deficits, and motor blocks during gait. It also emphasizes the need to prevent step length
reduction on turns, environmental situations, and cognitive overload.

Conclusion: The concept of automatic deficits in set maintenance and cue production best describe FOG
manifestations in PD and, with the use of attention, the concept also provides pragmatic strategies for
management.
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Parkinson's Disease

Gait Freezing Manifestations
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Gait Freezing Strategies I




Lécba- chuze

» Kognitivni rehabilitace zamérena na exekutivni funkce, pracovni pamét
a pozornost

* Kognitivni trénink muze pomoci zlepsit chlzi u PD pacientu- specificky
dual task trénink (pocitani, slovni série, jednoduché kognitivni ulohy v
prubéhu cviceni a chlze)

* Daniel S Peterson, Laurie A King, Rajal G Cohen, Fay B Horak. Cognitive Contributions to Freezing of Gait in Parkinson Disease: Implications for Physical Rehabilitation.
Phys Ther 2016 May;96(5):659-70.
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Lécba- kamptokormie

* Levodopa muze zlepsit
e Lécba bolesti, ktera byva s kamptokormii spojena (napr. lokalni
anestetika, analgetika)

 Efekt DBS az u 60%, Cim drive, tim lépe (nez dojde k vzniku fixnich
deformit

e Rehabilitace

* Walter J Schulz-Schaeffer, Nils G Margraf, Sari Munser, Arne Wrede, Carsten Buhmann, Giinther Deuschl, Christian Oehlwein. Effect of Neurostimulation on
Camptocormia in Parkinson's Disease Depends on Symptom Duration. Mov Disord 2015 Mar;30(3):368-72.
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Lécba- Pisa syndrom

* L- dopa a dopaminergni agonisté mohou jak zlepsit, tak zpUsobit

* Botulotoxin do paravertebralnich svalu ipsilateralné se spornymi
vysledky

e STN DBS, také PPN-DBS

 Rehabilitace

* Ludy C Shih, Veronique G Vanderhorst, Andres M Lozano, Clement Hamani, Elena Moro. Improvement of Pisa Syndrome With Contralateral Pedunculopontine
Stimulation. Mov Disord 2013 Apr;28(4):555-6.



Lécba- zaver

* Nutny multidisciplinarni pristup
* Medikamentozni a chirurgicka |écba
* Cilena a individualizovana fyzioterapie. Velmi dulezitd, nicméné
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* Ackoli dobry efekt (prumeérné zlepseni o 50% na dobu cca 5 mésicu,
spokojenost u 79% pacientu)

* VVelmi nizka preskripce rehabilitace u PN (jen 15-22% pacientu)
* Nutna je snaha o reorganizaci fyzioterapeutické pécée v CR s cilem

14

vytvorit sit vyskolenych odbornikt a zefektivnéni péce o pacienty s PN

« M. Srp; O.G4l; R. Konvalinkova; M. Hoskovcova; V. Capek; J. Roth; E. RaZi¢ka. Fyzioterapie u Parkinsonovy nemoci v Ceské republice — demograficka studie. Cesk
Slov Neurol N 2018; 81(2): 194-198

* Ota Gal, Martin Srp, Romana Konvalinkova, Martina Hoskovcova, Vaclav Capek, Jan Roth, Evzen Ruzicka. Physiotherapy in Parkinson's Disease: Building ParkinsonNet in
Czechia. Parkinsons Dis 2017;2017:8921932.
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