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Introduction

P e o e R s e @ \ Typical appearance of Parkinson’'s disease

Masked facial
expression

_//'.

Forward tilt
of trunk

Reduced arm
swinging

Slightly flexed
hips & knees

/
Trembling of — ,/
extremities ‘y
/

Shufﬂirg;. short-
stepped gait

@ 16. 05. 2024

AKESO

RNB




Demographics/Statistics/Prevalence

Prevalence

“ neurotorium

PD in Czech Republic = 30-50.000
| with their numbers increasing.

Not only due to population ageing.

Parkinson s disease is a disease |

o o PD increased about 22%.
WZth growmgprevalence and According tq one study RD is the
negatlve effects On quallg} Ofllfé fastest growing neur0|0g|Ca|

disorder leading to, disability and
Boland & Stacy. Am J Manag Care 2012:18(7 Suppl):S168-175 death. We started talking about

parkinson’s pandemic.

Tanner CM, Goldman SM. Epidemiology of Parkinson’s disease. Neurol Clin 1996; 14 (2): 317-335.

Hirtz D, Thurman DJ, Gwinn-Hardy K, et al. How common are the “common” neurologic disorders? Neurology 2007; 68 (5): 326-337. Bufil J, Bufilova P, Pokornd A, Kovacova I, Balaz M. Representation of Parkinson'’s disease and

European Parkinson’s Disease Association website atypical Parkinson's syndromes in the Czech Republic-A nationwide retrospective study. PLoS One.

https://www.epda.eu.com. Accessed February 201'7. 2021 Feb 2;16(2):€0246342. doi: 10.1371/journal.pone.0246342. PMID: 33529251; PMCID:
AKESO Dorsey ER, Constantinescu R, Thompson JP, et al. Projected number of people with Parkinson disease in the most populous nations, 2005 PMC7853522.

through 2030. Neurology 2007; 68 (5): 384—386.
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Demographics/Statistics/Prevalence

Nuenbes of cases per 100 000 inhabitans
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data in Western Europe’s 5 most and the
world’s 10 most populous nations,? it was
estimated that the prevalence of PD in
individuals over 50 years of age would rise
from 4.1 million people in 2005, to 8.7 million
people by 2030'

w

South-Morindan Region (M)

Crechia

N

* The burden of PD is expected to grow
substantially, and to become increasingly
concentrated outside the Western world'

The cagital city of Prague - Region (PHA)

Moravian-Siesian Regon (MSK)

—_

(Rere¢ Region (LBK)

Number of individuals with PD (millions)

o

Pisen Regon (PLK) 269

Central Bohemian Region ($TC) 256

Usti Ragion (ULK) 203

exposure to excessive levels of manganese may trigger
Parkinson's-like neurological symptoms.

Tanner CM, Goldman SM. Epidemiology of Parkinson’s disease. Neurol Clin 1996; 14 (2): 317-335. Kwakye GF, Paoliello MM, Mukhopadhyay S, Bowman AB, Aschner M. Manganese-Induced Parkinsonism
@ Hirtz D, Thurman DJ, Gwinn-Hardy K, et al. How common are the “common” neurologic disorders? Neurology 2007; and Parkinson's Disease: Shared and Distinguishable Features. Int J Environ Res Public Health. 2015 Jul

68 (5): 326—337. 6;12(7):7519-40. doi: 10.3390/ijerph120707519. PMID: 26154659; PMCID: PMC4515672.
European Parkinson’s Disease Association website.

AKESO https://www.epda.eu.com. Accessed February 2017.
Dorsey ER, Constantinescu R, Thompson JP, et al. Projected number of people with Parkinson disease in the most
populous nations, 2005 through 2030. Neurology 2007; 68 (5): 384—386.

Buril J, Burilova P, Pokorna A, Kovacova I, Balaz M. Representation of Parkinson's disease and atypical Parkinson's
syndromes in the Czech Republic-A nationwide retrospective study. PLoS One. 2021 Feb 2;16(2):e0246342. doi:
10.1371/journal.pone.0246342. PMID: 33529251; PMCID: PMC7853522.
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Buril J, Burilova P, Pokorna A, Kovacova |, Balaz M. Representation of Parkinson's disease and atypical Parkinson's syndromes in
the Czech Republic-A nationwide retrospective study. PLoS One. 2021 Feb 2;16(2):e0246342. doi: 10.1371/journal.pone.0246342.
PMID: 33529251; PMCID: PMC7853522.



Parkinson "s Disease (PD)

Chronic-progressive disease of the nervous
system - neural degeneration of substantia
nigra and ‘ in dopamine production in basal
ganglia

SHUFFLING —
GQ\T ,

Prevalence PD is 100-150 cases among \‘SC N S

100 000 population, age group over 60 years up A SVNUOLEIN B PILLﬁ
to 1% DBL 3,_ ROLUNG

Cause of PD is unknown, assuming genetical,
exo- and endotoxic reasons

Zafar S, Yaddanapudi SS. Parkinson Disease. 2023 Aug 7. In: StatPearls [Internet]. Jankovic J. Parkinson's disease: clinical features and diagnosis. J Neurol Neurosurg
Treasure Island (FL): StatPearls Publishing; 2024 Jan—. PMID: 29261972. Psychiatry. 2008 Apr;79(4):368-76. doi: 10.1136/jnnp.2007.131045. PMID: 18344392.
AKESO




Symptoms

Motor SKkill Symptoms

K

Nonmotor SKkill Symptoms

BRADYKINESIA

(mask-like face, decreased blinking,
degrading fine motor skills)

MENTAL/BEHAVIORAL
ISSUES*

SENSE OF SMELL (/\/\)

VOCAL

SYMPTOMS

RIGIDITY AND om0
POSTURAL MELANOMA et
INSTABILITY GASTROINTESTINAL

ISSUES (urinary issues,

TREMORS weight loss, sexual concerns)
WALKING OR

GAIT DIFFICULTIES

PAIN @
<\

Motor symptoms — Movement
disorders (hypokinesia, tremor,
rigidity). gait, posture
(camptocormia) and balance
disorder

depression,anxiety,sleeping
disorders in later stages cognitive
decline, leading to dementia

and autonomous dysfunctions
(disorders of the gastrointestinal
functions, incontinency , ortostatic
hypotension, etc.).

@ Jankovic J. Parkinson's disease: clinical features and diagnosis. J Neurol
Neurosurg Psychiatry. 2008 Apr;79(4):368-76. doi:

AKESO 10.1136/jnnp.2007.131045. PMID: 18344392.

RNB

Sveinbjornsdottir S. The clinical symptoms of Parkinson's disease. J Neurochem. 2016
Oct;139 Suppl 1:318-324. doi: 10.1111/jnc.13691. Epub 2016 Jul 11. PMID: 27401947.



Symptoms

Motor SKkill Symptoms

@ BRADYKINESIA
=/ (mask-like face, decreased blinking,

degrading fine motor skills)

ISSUES*

The RT is the most frequent
tremor type and present in

|more than half of the PD

patients. However, AT is also
present in nearly one-third of
the PD patients

\itr, TREMORS

é P VOCAL
SYMPTOMS

Gupta DK, Marano M, Zweber C, Boyd JT,
( Kuo SH. Prevalence and Relationship of Rest
Tremor and Action Tremor in Parkinson's
Disease. Tremor Other Hyperkinet Mov (N
Y). 2020 Dec 23;10:58. doi:
10.5334/tohm.552. PMID: 33384882;
PMCID: PMC7757606.

SWEATING AND
MELANOMA =

Nonmotor SKkill Symptoms

MENTAL/BEHAVIORAL

SENSE OF SMELL (/\/\)

ISSUES (urinary issues,

weight loss, sexual concerns)

GASTROINTESTINAL 6

PAIN @
<\

Motor symptoms — Movement
disorders (hypokinesia, tremor,
rigidity). gait, posture
(camptocormia) and balance
disorder

depression,anxiety,sleeping
disorders in later stages cognitive
decline, leading to dementia

and autonomous dysfunctions
(disorders of the gastrointestinal
functions, incontinency , ortostatic
hypotension, etc.).

Jankovic J. Parkinson's disease: clinical features and diagnosis. J
Neurol Neurosurg Psychiatry. 2008 Apr;79(4):368-76. doi:

AKESO 10.1136/jnnp.2007.131045. PMID: 18344392.

RNB

Sveinbjornsdottir S. The clinical symptoms of Parkinson's disease. J Neurochem. 2016
Oct;139 Suppl 1:318-324. doi: 10.1111/jnc.13691. Epub 2016 Jul 11. PMID: 27401947.



Symptoms

Motor Skill Symptoms Nonmotor SKkill Symptoms
BRADYKINESIA MENTAL/BEHAVIORAL
=/ (mask-like face, decreased blinking, ISSUES*

degrading fine motor skills)

SENSE OF SMELL (/\/\)

é P VOCAL
SYMPTOMS

RIGIDITY AND MELANOMA  EES
POSTURAL MELANOMA rererms
(INSTABILITY GASTROINTESTINAL
ISSUES (urinaryis
=\‘!!!, TREMORS weight loss, sexual conc
))I( WALKING OR \ PAIN
GAIT DIFFICULTIES

<\

Overall, prevalence of pain was
high (95.4%): 91.1% suffered from

Motor symptoms — Movement
disorders (hypokinesia, tremor,
rigidity). gait, posture
(camptocormia) and balance
disorder

depression,anxiety,sleeping
disorders in later stages cognitive
decline, leading to dementia

and autonomous dysfunctions
(disorders of the gastrointestinal
functions, incontinency , ortostatic
hypotension, etc.).

Buhmann C, Wrobel N, Grashorn W, Fruendt
0O, Wesemann K, Diedrich S, Bingel U. Pain in
Parkinson disease: a cross-sectional survey of

chronic pain, but in only 22.3% of its prevalence, specifics, and therapy. J Neurol.
them, pain disorder was diagnosed 2017 Apr;264(4):758-769. doi:

10.1007/s00415-017-8426-y. Epub 2017 Feb
27.PMID: 28243753.

@ J,\ja:llj(roovsllc,rjg Iiz;tmz::ys ;(I)i)(;a,:i:rilg(f)a-!:;t;ge;jir?(i(;jIlalg;é)/jlr;:)'\;:;o;slo45 Sveinbjornsdottir S. The clinical symptoms of Parkinson's disease. J Neurochem. 2016 Oct;139 Suppl 1:318-324. doi:
PMID: 18344392, 10.1111/jnc.13691. Epub 2016 Jul 11. PMID: 27401947.
AKESO




Prodromal Early-stage Mid-stage Late-stage

Parkinson disease Parkinson disease Parkinson disease Parkinson disease
Onset Diagnosis Institutionalization Death
A of motor of Parkinson
symptoms disease

1
1
i
'
'
!
1
1
'
1

and gait disorder
( Bradykinesia)
( Fluctuations ) Dysphagia
( Rigidity
skinesias Axial
(remor =D
Mild cognitive Orthostatic

daytime impairment hypotension

behaviour CConstipation)(Hyposmia) sleepiness

disorder (Fatigue) (Apathy) Urinary
symptoms
[Psychotic symptoms j

[Postural instability

REM CDepression) CAnxiety). Excessive
sleep

Degree of disability

(visual hallucinations)

C] Motor symptoms

() Non-motor symptoms

Time (years)

Tanner23, Glenda M Halliday 45, Patrik Brundin&, Jens Volkmann Z, Anette-Eleonore Schragg, Anthony E Lang2
ePMID: 28332488 DOI: 10.1038/nrdp.2017.13

@ . 2017 Mar 23:3:17013. doi: 10.1038/nrdp.2017.13.Parkinson disease " Werner Poewe 1, Klaus Seppi %, Caroline M
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https://pubmed.ncbi.nlm.nih.gov/?term=Poewe+W&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Seppi+K&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Tanner+CM&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/?term=Tanner+CM&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Halliday+GM&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Brundin+P&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Volkmann+J&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Schrag+AE&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://pubmed.ncbi.nlm.nih.gov/?term=Lang+AE&cauthor_id=28332488
https://pubmed.ncbi.nlm.nih.gov/28332488/
https://doi.org/10.1038/nrdp.2017.13
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Cut-off values

Coronal plane postural abnormalities

<52 Normal posture
=5° to <10° Lateral trunk flexion
>10°

Pisa syndrome
Sagittal plane postural abnormalites

Thoracic

<25° Normal posture

=25° to =45° Anterior trunk flexion thoracic fulecrum (C7-T12
vertebrae)

>45° Camptocormia thoracic fulecrum (C7-T12 vertebrae)

Lumbar

<15° Normal posture

>15° to <30° Anterior trunk flexion lumbar fulcrum (LL1—L5 vertebrae,
hip flexion)

>30° Camptocormia lumbar fulecrum (L1—L5 vertebrae, hip
flexion)

Cervical

<35° Normal neck posture

>35° to =457 Anterior neck flexion

>45° Antecollis

Fgue:Campacormiinthe tanlng seted and supine ostons

Ali F, Matsumoto JY, Hassan A. Camptocormia: Etiology, diagnosis, and treatment response. Neurol Clin Pract. 2018 Jun;8(3):240-248.
doi: 10.1212/CPJ.0000000000000453. PMID: 30105164; PMCID: PMC6075991.

AKESO



Diagnostical criteria

Presence of at least 2 out of 3 main symptoms

-Tremor (hands,legs)

- HYPOKINESIA [decrease in ROM, slower movements (bradykinesia), problems with initiating a movement
(akinesia)]

- rigidity (increased muscle tone,resistance in active and passive movements )

Presence of at least 2 out of 4 side symptoms

- Gradual progressive disease (sudden onset or faster worsening indicates other diagnosis , Parkinsonian
syndromes)

- tremor as first sign
- asymetrical symptoms at the begining

- Obvious symptom alleviation after treatement with L-DOPA or agonists of dopamin [ if ineffective after dosages
of 1 g L-DOPA daily for at least 1 month most propably = NOT PD)

Greenland JC, Barker RA. The Differential Diagnosis of Parkinson’s Disease. In: Stoker TB, Greenland JC, editors.
Parkinson’s Disease: Pathogenesis and Clinical Aspects [Internet]. Brisbane (AU): Codon Publications; 2018 Dec 21. Table

1, The clinical diagnostic criteria for Parkinson’s disease, based on the Movement Disorder Society guidelines. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK536715/table/Ch6-t0001/ doi:
10.15586/codonpublications.parkinsonsdisease.2018.ch6

AKESO




Presence of other symptoms might indicate

another disease like: Stooped posture

" Tremor: shaking, usually starting on

/'. Masked facial : ¥
4 expression one siae
- increased postural instability first 3 years .
Rigidity

. . . . Forward ti

- halucinations not drug-induced first 3 years o =
Fod sbovs -/ Rigidity: stiffness of the limbs, neck,
. . . wrists |

- dementia earlier than motor symptoms or during \ e 4\ ortrunk
the first year )
- supranuclear gaze palsy or slower vertical visual ) Akinesia: loss or impairment in
eye movements '~ power of voluntary movement
- Unknown reasons / lack of findings (ex. Findings in ot oy

the brain in specific locations,neuroleptics last 6 |
months) fo'{}?r'n"%fs’_,/ Posture and balance

Shuffling, short-
- Sltepped gait

Bestwick JP, Auger SD, Simonet C, Rees RN, Rack D, Jitlal M, Giovannoni G, Lees AJ, Cuzick J, Schrag AE, Noyce AJ. Improving estimation of Parkinson's disease
@ risk-the enhanced PREDICT-PD algorithm. NPJ Parkinsons Dis. 2021 Apr 1;7(1):33. doi: 10.1038/s41531-021-00176-9. PMID: 33795693; PMCID: PMC8017005.

RNB
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Differential Diagnosis

Typical Atypical- Parkinson Plus
10% symptomatic PS of other cause
« Vascular disease
« Metabolic
» toxic and drug-induced disorders
 PS hydrocephalus

PD - 80% all cases parkinson ’s

(hypokinetic-rigid) syndrome

10% other degenerative neurological disorders
with PS
* Progressive Supranuclear Palsy (PSP)
* Multiple system atrophy (MSA)
« Alzheimer s disease
* Lewy body dementia
« Wilson s disease

Caproni S, Colosimo C. Diagnosis and Differential Diagnosis of Parkinson Disease. Clin Geriatr Med.
2020 Feb;36(1):13-24. doi: 10.1016/j.cger.2019.09.014. Epub 2019 Sep 17. PMID: 31733693.

AKESO
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GUIDELINES

European
Physiotherapy
Guideline for
Parkinson’s Disease

Developed with twenty European professional associations

Domingos J, Keus SHJ, Dean J, de Vries NM, Ferreira JJ, Bloem BR. The Radder DLM, Ligia Silva de Lima A, Domingos J, Keus SHJ, van Nimwegen M, Bloem BR,
European Physiotherapy Guideline for Parkinson's Disease: Implications for de Vries NM. Physiotherapy in Parkinson's Disease: A Meta-Analysis of Present
AKESO Neurologists. J Parkinsons Dis. 2018;8(4):499-502. doi: 10.3233/JPD-181383. Treatment Modalities. Neurorehabil Neural Repair. 2020 Oct;34(10):871-880. doi:

PMID: 30149464. 10.1177/1545968320952799. Epub 2020 Sep 11. PMID: 32917125; PMCID: PMC7564288.



WHAT DOES THE EVIDENCE SUGGEST?

ACTIVE APPROACH!
European RESISTANCE TRAINING

Physiotherapy
Guideline for
Parkinson’s Disease

Developed with twenty European professional associations

PREVENTION ! NEUROPROTECTION !

Samyra Keus, Marten Munneke, Mariella Graziano, Jaana Paltamaa, Elisa Pelosin, Josefa Domir
Briahlmann, Bhanu Ramas Jan Prins, Chris Struiksma, Lynn Rochester, Alice Nieuwboer,
©On behalf of the Guideline Development Group

an Bloem;

Yang X, Wang Z. Effectiveness of Progressive Resistance Zhou X, Zhao P, Guo X, Wang J, Wang R. Effectiveness of aerobic and resistance
Training in Parkinson's Disease: A Systematic Review and training on the motor symptoms in Parkinson's disease: Systematic review and

AKESO Meta-Analysis. Eur Neurol. 2023;86(1):25-33. doi: network meta-analysis. Front Aging Neurosci. 2022 Aug 1;14:935176. doi:
10.1159/000527029. Epub 2022 Oct 20. PMID: 36265444. 10.3389/fnagi.2022.935176. PMID: 35978948; PMCID: PMC9376630.



Well organized rehabilitation program

Diagnosis (Typical VS atypical PD/PS) A cypical day
'bto‘»é?,o /‘\ /’@

Symptoms
adequately
controlled

Complex assessment, Disease stages — early stage the

X -
sooner the better !! YH scale 3 T -T/ \f4::;fg::°w"om \T/ i
EES £ . 1 L
MEDICATION! (ON vs OFF) EE8E |medicanon madication -

Goals — PIF questionnaire
(Preassessment Information Form) ,Should i visit a physio? Stage1| Stage 1.5 |Stag,ez Stage 2.5

Stage 4

formula N/

Mild to ' Se_vere Wheelchair-
Spiroergometry, individualised maximum patient loading B e | i | oeanacen
during workout B o |

Cooperation with movement disorder clinics, speech

therapist,Occupational Therapists, neuropsychologist -
disciplinary team | -i%

Qamar MA, Harington G, Trump S, Johnson J, Roberts F, Frost E. Multidisciplinary Care in Parkinson's Disease.
Int Rev Neurobiol. 2017;132:511-523. doi: 10.1016/bs.irn.2017.02.001. Epub 2017 Mar 18. PMID: 28554420.

RNB
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Why resistance training??

Neuroprotection!
Stage 1 Stage 1.5 Stage 2 Stage 2.5 Stage 3 Stage 4 Stage 5
N/ \g N/ N/ Resistance training
ild bilat Mild to Severe Wheelchair-
moderate disability, still bound or The sooner the better!
disease able to walk bedridden
...'Z.“,‘L‘.“.?a'l’m B HY scale to 3!
(O Foromtht s i o st e i
AKESO  Alessandro Oliveira de Carvalho,' Alberto Souza S Filho, "4 Eric Murillo-Rodriguez,>¢ Nuno Barbosa 18015-z. PMID: 35982070; PMCID: PMC3388671.

Rocha,58 Mauro Giovanni Carta,® and Sergio Machado3.7.8"



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5897963/
https://doi.org/10.2174%2F1745017901814010089
https://pubmed.ncbi.nlm.nih.gov/?term=Oliveira%20de%20Carvalho%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Filho%20AS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Murillo-Rodriguez%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rocha%20NB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rocha%20NB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Carta%20MG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Machado%20S%5BAuthor%5D

Assessment

Unified Parkinson‘s disease rating s
cale (UPDRS) - quantification of
motor and non motor symptoms
(Fahn et al., 1987).

MDS — UPDRS (Goetz et al., 2008)
- Part 1 - nonmotor aspects of ADL
- Part 2 - motor aspects of ADL

M DS.U P D RS 222 - Part 3 — movement assessment

- Part 4 — motor complications of PD

The MDS-sponsored Revision of the Unified Parkinson's Disease Rating Scale

- Takes about 30 minutes (10
minutes Part1, 15 minutes Part |
and 5 minutes Part 4). (MDS-
UPDRS assesses 65 topics VS 55
previous version UPDRS)

- Rating - score 0-4 (normal,
slight, mild,moderate, severe

Guo Y, Goetz CG, Stebbins GT, Mestre TA, Luo S. Using Movement Disorder Society Unified
Parkinson's Disease Rating Scale Parts 2 and 3 Simultaneously: Combining the Patient Voice with
Clinician Ratings. Mov Disord. 2023 Mar;38(3):453-463. doi: 10.1002/mds.29308. Epub 2023 Jan 9.
PMID: 36621935; PMCID: PMC10033355.

Goetz CG, Tilley BC, Shaftman SR, Stebbins GT, Fahn S, Martinez-Martin P, Poewe W, Sampaio C, Stern MB, Dodel R, Dubois B,
Holloway R, Jankovic J, Kulisevsky J, Lang AE, Lees A, Leurgans S, LeWitt PA, Nyenhuis D, Olanow CW, Rascol O, Schrag A, Teresi
JA, van Hilten JJ, LaPelle N; Movement Disorder Society UPDRS Revision Task Force. Movement Disorder Society-sponsored

AKESO revision of the Unified Parkinson's Disease Rating Scale (MDS-UPDRS): scale presentation and clinimetric testing results. Mov
Disord. 2008 Nov 15;23(15):2129-70. doi: 10.1002/mds.22340. PMID: 19025984.

RNB




Questionnaires

VSEOBECNA FAKULTNI NEMOCNICE V PRAZE
Strana 1

MEL/A BYCH CHODIT NA REHABILITACI,
KDYZ MAM PARKINSONOVU NEMOC?

Odpovézte na nasledujici otazky a predejte formulafF svému neurologovi.

JMENO: DATUM:

Upadl/a nebo zakopnul/a jste v poslednim roce, i kdyZ to tfeba nedavate
do souvislosti s Parkinsonovou nemoci?

Stalo se Vam v poslednim roce, Ze jste skoro upadi/a?

Mate strach z padu?

Mate potiZe s chazi?

Mate potiZe se vstavanim ze Zidle & sedanim na Zidli?

Mate potiZe se vstavanim z postele, ulehnutim do postele & s otacenim na bok?

Mate kromé psani také potize s daldimi manualnimi Sinnostmi,
jako je napf. uchopeni hrnku &i zapnuti knoflika?

Alespon pal hodinové cvigeni (napfiklad chaze nebo cyklistika)
pétkrat tydné )e povazZovano za dostatecné.
Dalo by se Fici, 2e obvykle cvidite ména?

Chtéli byste poradit s tim, jak byt vice fyzicky aktivni?

KdyZ Vam ,,zaskodi”, mate problém si snadno a rychle ,,odkaslat”?

Plati pro Vas, e nedokazete na jeden nadech napoditat nahlas do triceti?
Pokud to nedokaZete zaskrnéte ,,ANO”

Mate pocit, Ze Vam pamé&t funguje haF nez dfive?

Soustredite se haF nez dfive?

Pocitujete zmé&ny v naladé? .

ch dennich aktivit?

10000000 01000000 0
0000000 01000000 0

Mate potiZe s vykonavanim b

(O Rehabilitace indikovana
O PIF vydan

(O Pacient motivovan k rehabilitaci

(O Pacient schopen dojizdét na RHB

Podpis indikujiciho iékafe:

Poznamky pro terapeuta:

Evers W, Krijthe JH, Meinders MJ, Bloem BR, Heskes TM. Measuring Parkinson's Yamamoto T, Yamanaka Y, Hirano S, Higuchi Y, Kuwabara S. Utility of movement
disease over time: The real-world within-subject reliability of the MDS-UPDRS. disorder society-unified Parkinson's disease rating scale for evaluating effect of
Mov Disord. 2019 Oct;34(10):1480-1487. doi: 10.1002/mds.27790. Epub 2019 Jul subthalamic nucleus deep brain stimulation. Front Neurol. 2023 Jan 6;13:1042033.
10. PMID: 31291488; PMCID: PMC6851993. doi: 10.3389/fneur.2022.1042033. PMID: 36686507; PMCID: PM(C9852822.
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Pre-Assessment Information Form (PIF)

© ParkinsonNet | KNGF 2014

Pfiloha 2
Formular PIF

Vyplite prosim nasledujici formulaF PIF (Pre-assessment Information Form, Informaéni

formulaf vypinény pacientem pfed vySetfenim) pfed prvni navatévou fyzioterapie. Pomize 11. U kazdé aktivity, kterou jste za posledni tyden provozovali, napiste, jak dlouho jste ji 11. U kazdé aktivity, kterou jste za posledni tyden provozovali, napiste, jak dlouho jste ji Chize v interiéru
Vam (pfipadné tomu, kdo o Vas petuje) se zamyslet nad tim, kterym problémim se délal/a. Uvedte prosim soucet za cely tyden délal/a. Uvedte prosim souget za cely tyden. Chize v exerér
cheete s fyzioterapeutem vénovat. Vas fyzioterapeut si diky tomu udéla obrazek o tom, co Otacent
povazujete za hlavni problém(y), a také o Vasi fyzické kondici Axtivity Aktivity y &as straveny pli Chize Zaldlek chize
’ ’ a posledni tyden Chizze do schodd a z8 schodd
Datum Chize po roviné (doma, venku nebo na bézeckém pasu) Minuty Chaze po roviné (doma, venku nebo na bézeckém pasu) Minuty Chilze spolu se sougasnym provadénim druhé aktivity
Chdze do kopce, do schodi nebo béh Minuty: Chaze do kopce, do schodd nebo béh Minuty Chiize v (zkém prostoru
Jméno; Jizda na kole po roviné (venku nebo na rotopedu) Minuty: Jizda na kole po roviné (venku nebo na rotopedu) Minuty Zastaveni
) Jizda na kole do kopce nebo rychié jizda (venku nebo na rotopedu) Minuty Jizda na kole do kopce nebo rychla jizda (venku nebo na rotopedu) Minuty Otageni na lizku
Cil ve fyzioterapii
) | ) Tanec, rekreatni plavani, gymnastika, skupinové cvitenl, j6ga, tenisova Minuty: Tanec, rekreaéni plavani, gymnastika, skupinové cviteni, j6ga, tenisova Minuty Vstavani z postele nebo si lehnuti si
1. Jaky problém/problémy byste nejradé&ji zacal/a fesit na prvnim misté?
&tythra nebo golf &tythra nebo golf Nastupovéni do auta nebo vystupovéni z auta
Vytrvalostnl plavan v klidném tempu, tenisova dvouhra nebo veslovani Minuty Vytrvalostni plavani v klidném tempu, tenisova dvouhra nebo veslovani Minuty Posazovani ze Zidle nebo postavovéni na Zidi
Zametani, myti oken nebo hraban! listf na zahradé & na dvore Minuty Zametani, myti oken nebo hrabani listi na zahradé & na dvore Minuty Transfery Posazovéni na toaletu nebo zvednuti se z toalety
Prace na zahradé & na dvole, narotné stavebni préce, zvedani tézkych Minuty Prace na zahradé & na dvofe, narotné stavebnl prace, zvedani tézkych Minuty Zvedsni predmtd ze zemé
2. Jakym zplsobem jste se snaZil/a FeSit tento problém/problémy dosud? bremen, sekanl dfeva nebo odhazovani snéhu bfemen, sekani dfeva nebo odhazovéni snéhu
Vstavani ze zemé
Jiné aktivity, prosim uvedte jaké: Minuty: Jiné aktivity, prosim uvedte jaké: Minuty Nasedéni na kolo nebo sesedani z kola
) o o i ) o Vstup do vany nebo vystup z vany
12. Jak aktivni jste byl/a v porovnani s ostatnimi tydny? 12. Jak aktivni jste byl/a v porovnani s ostatnimi tydny?
. . . B&2né manusini akiivity jako je priprava pokrma nebo domaci prace
3. Jak moc toto Vase feSeni fungovalo? Tento tyden aktivnéjsi Tento tyden aktivnéjsi Manuaini aktivity
) . Sebeobsluha jako najist se, umyt se nebo obléknout se
Stejné aktivni Stejné aktivni
Tento tyden méné aktivni Tento tyden méné aktivni
16. Prosim zaskrtnéte, zda mivate tyto pocity:
4. Co byste chtél/a, aby pro Vas fyzioterapeut udélal? 13. Prestal/a jste v poslednich 12 mésicich provozovat n&jaké pravidelné aktivity? 13. Prestal/a jste v poslednich 12 mésicich provozovat néjaké pravidelné aktivity?
Snadno se zadjcham
Télesné funkce Svalova slabost
Ztublost
14. Pokud ano, pro¢? 14. Pokud ano, pro¢? Bolest Bolest

©ParkinsonNet | KNGF 2014

10. Doslo u vas za posledni mésic k zamrznuti (freezingu)?
Ne
Ano

Fyzicka aktivita

© ParkinsonNet | KNGF 2014

10. Doslo u vas za posledni mésic k zamrznuti (freezingu)?
Ne
Ano

Fyzicka aktivita

© ParkinsonNet | KNGF 2014

15. Zatrhnéte prosim, zda tyto aktivity povaZujete za obtizné nebo zda pfi nich mate
potize jako je zamrznuti (freezing), nestabilita nebo bolest:

Zvaite, zda k fyzioterapeutovi nechcete piijit s tim, kdo o Vas pecuje,

nebo s kamaradem ¢&i kamaradkou: Vic hlav vic vi!

Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N. The
Parkinson's Disease Questionnaire (PDQ-39): development and
validation of a Parkinson's disease summary index score. Age

AKESO Ageing. 1997 Sep;26(5):353-7. doi: 10.1093/ageing/26.5.353.
PMID: 9351479.

Opara J, Matecki A, Matecka E, Socha T. Motor assessment in
Parkinson's disease. Ann Agric Environ Med. 2017 Sep
21;24(3):411-415. doi: 10.5604/12321966.1232774. Epub

2017 May 11. PMID: 28954481,



S. Je néco dalsSiho, co by o Vas meél fyzioterapeut védét (napf. jiné zdravotini obtiZe mimo SE ’ ’ ING GOA‘ S,
Parkinsonovu nemoc)? ——————————————————————

6. Je néco. na co byste se chtél/a fyzioterapeuta zeptat?
Pady

o Ano

- -
7. Upadli/a jste =za posledni rok, at uZz =z jakéehokoliv davodu, kvuali zakopnuti nebo Stablllty and falls
uklouznuti. byt by to pravdépodobné nemuselo souviset s Parkinsonovou nemoci?
8. Stalo se Vam za posledni rok. Ze byste malem upadli/a, ale nakonec se Vam podarfrilo
padu predejit?

: Walking

ot Transfers

9. Jak velky mate strach =z padua?
et Manual dexterit
Trochu u y
Pomérné dost
Velmi

. Physical capacity

Zamrznuti (freezing) oznacuje pocit jako byste mél/a nohy pfilepené k podlaze. Nékdy ho

doprovazi tfres dolnich koncetin a kratké. Sourave krucky. Objevuje se pfifi rozejiti, ] L]

v otockach, pfi prochazeni zuZenymi prostory nebo pfi chazi v pfelidnénych prostorech. Resplratory functlon
Pokud si nejste jisti, zda u vas k zamrznuti (freezing) dochazi, podivejte se na video

zamrznuti (freezingu) na webove strance www. parkinsonnet.info/feuguideline

Kang E, Jethani P, Foster ER. Person-centered goal setting is feasible in people with
Parkinson's disease who have subjective cognitive decline: a mixed methods study.

Disabil Rehabil. 2023 Jan;45(1):90-97. doi: 10.1080/09638288.2022.2025930. Epub
AKESO 2022 Jan 13. PMID: 35023794; PMCID: PMC9719695.



Clinical Assesment and baselines

5 Times Sit To Stand Test (5TSTS)

OralTMT-A  OralTMT-B  Walking ) Timed Up and GO (TUG) Freeziﬂg

o - Dual Task (DTUG or D5TSTS) e
gopthrgggh:
. S, seup miy
Ci - Freezing a2 =
| g0 backto

siton the
thair

T
k k _ Stabilit

Oral MT - A+ Walking  Oral TMT B+ Walking - 6 minute walking test (6 MWT)

Kanellos FS, Tsamis KI, Rigas G, Simos YV, Katsenos AP, Kartsakalis G, Falvo MJ, Earhart GM. Reference equation for 6-minute walk Brusse KJ, Zimdars S, Zalewski KR, Steffen TM. Testing functional performance
@ Fotiadis DI, Vezyraki P, Peschos D, Konitsiotis S. Clinical Evaluation in in individuals with Parkinson disease. J Rehabil Res Dev. in people with Parkinson disease. Phys Ther. 2005 Feb;85(2):134-41. PMID:
Parkinson's Disease: Is the Golden Standard Shiny Enough? Sensors (Basel). 2009;46(9):1121-6. doi: 10.1682/jrrd.2009.04.0046. PMID: 15679464,
AKESO 2023 Apr 7;23(8):3807. doi: 10.3390/523083807. PMID: 37112154; PMCID: 20437318; PMCID: PMC2867249.

PMC10145765.



EREIRES

5 Times Sit To Stand Test (5TSTS)

Balance,Risk of Falling, Lower Limb strength
score :

50-59 (20) 7,7 £ 2,6 sec

60-69 (25) 7,8 + 2,4 sec

70-79 (24) 9,3 £ 2,1 sec

80-85 (14) 10,8 + 2,6 sec

50-85 (83) 8,7 £ 2,6 sec

PD patients (Hoehn & Yahr 1-4) cut off score
16s, whereas > 16s indicates Risk of falling

RNB

©)

AKESO

Duncan RP, Leddy AL, Earhat GM. Five times sit-to-stand test performance in Parkinson’s
disease. Arch Phys Med Rehabil. 2011;92:1431-6.

https://www.physio-pedia.com/Five_Times_Sit_to_Stand_Test

Domingues VL, Pompeu JE, de Freitas TB, Polese J, Torriani-Pasin C. Physical activity level is associated
with gait performance and five times sit-to-stand in Parkinson's disease individuals. Acta Neurol Belg.
2022 Feb;122(1):191-196. doi: 10.1007/s13760-021-01824-w. Epub 2021 Oct 23. PMID: 34689319.



Baselines

Timed Up and GO (TUG)

Information regarding patient’s mobility, posture
during walking

Interpretation (general population, regardless of age)
<10s normal

<20s good mobility, independent,without the need of
support from another person

<30s mobility problems, unable to walk alone, needs
support

Score <14 — Risk of falling

Finally, of clinical significance, a proposed cut score
of 11.5 seconds was identified as representing the
highest specificity and sensitivity to discriminate
fallers from nonfallers

RNB
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da Silva BA, Faria CDCM, Santos MP, Swarowsky A. Assessing Yoo JE, Jang W, Shin DW, Jeong SM, Jung HW, Youn J, Han K, Kim B. Timed Up Nocera JR, Stegemoller EL, Malaty IA, Okun MS, Marsiske M,
Timed Up and Go in Parkinson's disease: Reliability and validity of and Go Test and the Risk of Parkinson's Disease: A Nation-wide Retrospective Hass CJ; National Parkinson Foundation Quality

Timed Up and Go Assessment of biomechanical strategies. J Cohort Study. Mov Disord. 2020 Jul;35(7):1263-1267. doi: Improvement Initiative Investigators. Using the Timed Up &
Rehabil Med. 2017 Nov 21;49(9):723-731. doi: 10.2340/16501977- 10.1002/mds.28055. Epub 2020 Apr 15. PMID: 32293759. Go test in a clinical setting to predict falling in Parkinson's

2254. PMID: 28951938.

disease. Arch Phys Med Rehabil. 2013 Jul;94(7):1300-5. doi:

10.1016/j.apmr.2013.02.020. Epub 2013 Mar 6. PMID:
22047700 PMCID: PMCA1442726



EREIRES

Oral TMT - A Oral TMT -B Walking

Single tasks ’

- Dual Task (DTUG or D5TSTS)

- 2 modifications TUG test

- Cognitive and Manual/Motor

- Dual task = doing two things simultaneously.Dual
@ @ Task can significantly change walking,especially the

speed or cognition
Dual tasks

Oral TMT — A +Walking ~ Oral TMT — B + Walking

Cekok K, Kahraman T, Duran G, Dénmez Colakoglu B, Yener G, Yerlikaya D, Geng A. Timed Strouwen C, Molenaar EA, Keus SH, Munks L, Bloem BR, Nieuwboer
m @ Up and Go Test With a Cognitive Task: Correlations With Neuropsychological Measures A. Test-Retest Reliability of Dual-Task Outcome Measures in People
in People With Parkinson's Disease. Cureus. 2020 Sep 22;12(9):e10604. doi: With Parkinson Disease. Phys Ther. 2016 Aug;96(8):1276-86. doi:
AKESO 10.2522/ptj.20150244. Epub 2016 Feb 4. PMID: 26847010.

10.7759/cureus.10604. PMID: 33123423; PMCID: PMC7584288.



EREIRES

POLICI?
FRELEZI:?

Open door,
4o through,
St iseup turn 180
andstat 1, Tur 360°
waking = CW and
cow
00 back to
sit on the
chair

Snijders AH, Haaxma CA, Hagen YJ, Munneke M, Bloem BR.

Freezer or non-freezer: clinical assessment of freezing of gait.

Parkinsonism Relat Disord. 2012 Feb;18(2):149-54. doi:
10.1016/j.parkreldis.2011.09.006. Epub 2011 Oct 2. PMID:
21968033.

Bansal SK, Basumatary B, Bansal R, Sahani AK. Techniques for
the detection and management of freezing of gait in
Parkinson's disease - A systematic review and future
perspectives. MethodsX. 2023 Mar 4;10:102106. doi:
10.1016/j.mex.2023.102106. PMID: 36942282; PMCID:
PMC10023964.

Goh L, Paul SS, Canning CG, Ehgoetz Martens KA, Song J,
Campoy SL, Allen NE. The Ziegler Test Is Reliable and Valid for

Measuring Freezing of Gait in People With Parkinson Disease.
Phys Ther. 2022 Dec 6;102(12):pzac122. doi:

10.1093/ptj/pzac122. PMID: 36130220; PMCID:
PMC10071484.



EREIRES

Stability (Proactive,
Static, Reactive)

(A) Performing the Push and Release Test +use of balance tester e
| PUSH RELEASE —— lable 3
Proposed scoring of the push and release fest
() Recovers idependently with one step of normal
length and width
| Two 1o three small steps backward, but recovers
independently
)| l.’ O o lp lk ]h VOV
L OUF OUr more steps backward, but recovers
Independently
3 Steps, but need to be assisted to prevent a fall
4 Falls without attempting a step or unable (o stand
without assistance
ot Wilczyriski J, Pedrycz A, Zieliniski E, Ambrozy T, Visser M, Marinus J, Bloem BR, Kisjes H, van den Berg BM, van
The Retropulsion Test: A Good Evaluation of Postural Joumq C’ A Mucha D. Postural stability in Parkinson's Hilten JJ. Clinical tests for the evaluation of postural instability
Instability in Parkinson’s Disease? |(' ! D' disease patients. Acta Bioeng Biomech. in patients with parkinson's disease. Arch Phys Med Rehabil.
AKESO Jorik Nonnekes 2, Rianne Goselink, Vivian Weerdesteyns-, arkinsons Liseqse 2003 Nov;84(11):1669-74. doi: 10.1053/s0003-9993(03)00348-

Bastiaan R. Bloem® faa by Bosfsar Bogm g ercve ol 2017;19(4):135-141. PMID: 29507431, 4. PMID: 14639568
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6 minute walking test (6 MWT)

Assesing the distance pacient is able to cover as
fast as he can during 6 minutes

Not only about distance but also level of physical
activity, capacity andf unction of the cardiorespiratory
system thanks to Borg scale, saturation and blood
pressure levels.

(Borg Scale 0-10 0= no fatigue 10=extreme
fatigue)

RNB

©)
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Matos Casano HA, Anjum F. Six-Minute Walk
Test. 2023 Aug 14. In: StatPearls [Internet].

Treasure Island (FL): StatPearls Publishing;
2024 Jan—. PMID: 35015445.

(www.rehabmeasures.org)
(Salajka, 2006, s. 77)

Agarwala P, Salzman SH. Six-Minute Walk Test:
Clinical Role, Technique, Coding, and
Reimbursement. Chest. 2020 Mar;157(3):603-611.
doi: 10.1016/j.chest.2019.10.014. Epub 2019 Nov 2.
PMID: 31689414; PMCID: PMC7609960.


http://www.rehabmeasures.org

Sometimes it looks like this
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Ergospirometry

Therapy is focused on
aerobic resistance based
on each individuals
maximum loading
capacity

Ergospirometry ideally
before hospitalisation or
prior to initiating
outpatient circuit training

Hollmann W, Prinz JP. Ergospirometry and its
history. Sports Med. 1997 Feb;23(2):93-105.
doi: 10.2165/00007256-199723020-00003.
PMID: 9068094.

RNB
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Monitoring during training

Wang TL, Wu HY, Wang WY, Chen CW, Chien WC, Chu CM, Wu YS.

Assessment of Heart Rate Monitoring During Exercise With Smart
Wristbands and a Heart Rhythm Patch: Validation and Comparison Study.

AKESO JMIR Form Res. 2023 Dec 14;7:e52519. doi: 10.2196/52519. PMID:
38096010; PMCID: PMC10755651.



From theory to practice

v Outpatients and inpatients
v'Individual or group sessions
Double filter

v
v'Doctor appointments twice a month
v

Using same battery of tests to
communicate better

©)

AKESO

RNB




Training

AKESO
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Freezing strategies

m AKESO




Stability training

» Proactive stability
» Stride length

» Getting up from
sitting position

»BIlG movements







Circuit training

=

P,
Jﬂ‘é’f‘
=y

Circuit training 2-3 times a week
Up to 10 people (usually 5-8)

60 minutes (6 rounds, 40 secs exercise
20sec break , Tminute pause after 1 round)

At first 5 exercises gradually 7-8

Upper extremities, Lower extremities (PD
specific , BIG)

Newly crossfit! 60minute sessions x2 a week

(10-15minutes workout, various exercises
from deadlift to squat , kettlebell swings etc.)

RNB

©)

AKESO

Ernst M, Folkerts AK, Gollan R, Lieker E, Caro-Valenzuela J, Adams A, Cryns N,
Monsef |, Dresen A, Roheger M, Eggers C, Skoetz N, Kalbe E. Physical exercise for
people with Parkinson's disease: a systematic review and network meta-analysis.
Cochrane Database Syst Rev. 2023 Jan 5;1(1):CD013856. doi:
10.1002/14651858.CD013856.pub2. PMID: 36602886; PMCID: PMC9815433.

Handlery R, Handlery K, Kahl D, Koon L, Cabe SL, Regan EW. High Intensity
Functional Training for People with Parkinson's & Their Care Partners: A
Feasibility Study. Am J Health Promot. 2024 Jun;38(5):648-660. doi:
10.1177/08901171241231085. Epub 2024 Feb 4. PMID: 38311368.



Crossfi




Circuit training videos

Eldemir S, Guclu-Gunduz A, Eldemir K, Saygili F, Yilmaz R, Akbostanci MC. Soke F, Guclu-Gunduz A, Kocer B, Fidan I, Keskinoglu P. Task-oriented circuit
The effect of task-oriented circuit training-based telerehabilitation on training combined with aerobic training improves motor performance and
upper extremity motor functions in patients with Parkinson's disease: A balance in people with Parkinson's Disease. Acta Neurol Belg. 2021

randomized controlled trial. Parkinsonism Relat Disord. 2023 Apr;121(2):535-543. doi: 10.1007/s13760-019-01247-8. Epub 2019 Nov 18.
AKESO Apr;109:105334. doi: 10.1016/j.parkreldis.2023.105334. Epub 2023 Feb 28. PMID: 317412009.
PMID: 36917914.




Sum it Up

Typical PD HY scale to 3 = resistance training (supported by studies)
NEUROPROTECTION- Prevention

Futu.re - Dif. Diagn. Atypical PD , worse prognosis not enough data ,
studies?? «—— neuroprotection? ®

Patients sent from movement disorder centres + Neurological clinics
assessed by our Physiatrist ‘

Based on assessment :
« hospitalisation (individual/group/both) 4 groups up to 6 people last year
» Qutpatient (group/individual)

8-

Physical Therapy assessment (double filter)

Lau YS, Patki G, Das-Panja K, Le WD, Ahmad SO. Neuroprotective effects and Tsai WL, Chen HY, Huang YZ, Chen YH, Kuo CW, Chen KY, Palasz E, Niewiadomski W, Gasiorowska A, Wysocka A,
mechanisms of exercise in a chronic mouse model of Parkinson's disease with Hsieh TH. Long-Term Voluntary Physical Exercise Exerts Stepniewska A, Niewiadomska G. Exercise-Induced
@ moderate neurodegeneration. Eur J Neurosci. 2011 Apr;33(7):1264-74. doi: Neuroprotective Effects and Motor Disturbance Alleviation in Neuroprotection and Recovery of Motor Function in
m 10.1111/j.1460-9568.2011.07626.x. Epub 2011 Mar 7. PMID: 21375602; PMCID: a Rat Model of Parkinson's Disease. Behav Neurol. 2019 Dec Animal Models of Parkinson's Disease. Front Neurol.
AKESO PMC3079264. 5;2019:4829572. doi: 10.1155/2019/4829572. PMID: 2019 Nov 1;10:1143. doi: 10.3389/fneur.2019.01143.

31885725; PMCID: PMC6915149. PMID: 31736859; PMCID: PMC6838750



INANUTSHELL

PD able to = Training groups

‘ prevention/maintaining

not able to = Lighter training groups
or individually according to their symptoms and stage

3

Prevent falling/freezing/worsening etc

©)

AKESO
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EFFORT

Hard to start(sending emails,informing)

Motivation (sometimes hard to convince)
(only few case at first)

Not so hard to mantain(logistics,workload)

Teamwork

REHABILITACNI

with small capacity NEMOCNICE BEROUN

©)

AKESO
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Spread the word!

Ve spolupraci s C )}

ParkinsonCare  perkinsonhet

Najdeéete fyzioterapeuta
ve svem okoli
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2022 2023 2024
1.3% of all patients 2% of all patients 2.7% of all patients
Hospitalised 30 60 31+
Outpatient 15 40 20+
Overall 45 100 ??

Minimum=10 PD patients a year!

©)
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The reason we do this

Hi there, | would like to share options of outpatient rehabilitation
training for people with Parkinson's Disease,




m REHABILITACNI @
NEMOCNICE BEROUN

AKESO

Thank you for your attention
Bc. Janis Lukas Cert. MDT

janisloukas@seznam.cz

www.nemochice-beroun.cz


mailto:janisloukas@seznam.cz

