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"DOENCA DE PARKINSON

=

v' DP diagnosticada aos
30 anos de idade

v Tem 55 anos de idade

v’ 25 anos com a DP

DOENCA DE PARKINSON

v' DP diagnosticada
aos 60 anos de
idade

v Tem 70 anos de
idade

| v 10 anos com a
DP
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entre 50 e 72 anos:

observado a distancia

SHAKING PALSY.

—_—
JAMES PA RKINSON,

e or 1o b ket o2 prnste.

FOR SMERWOOD, N EELY, AND JoNEs,
rarans.

1817

DOENCA DE PARKINSON

» Médico e paleontologista inglés, relatou 6 casos, sexo masculino,

—3 foram examinados, 2 encontrados casualmente na rua e 1 apenas

Um
ensaio
sobre a
Paralisia Agitante

James Parkinson

1817

 Presenca de  movimentos
involuntarios;

* Diminuicdoda forca muscular;

* Alteracdo da marcha;

DOENCA DE PARKINSON

tremulantes

» Tendéncia a inclinagdo do tronco para frente;

* Os sentidos e o intelecto sdo preservados.

Parkinson, 1817.
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Table 1: Clinical features of Parkinson’s disease
= Tremors at rest

* Rigidity

= Bradykinesia/hypokinesia/akinesia

» Flexed posture of neck, trunk, and limbs

= Loss of postural reflexes

= Freezing phenomenon

Table 2: Nonmotor features of Parkinson’s Disease
NEUROPSYCHIATRIC SENSORY
e depression * pain
e dementia = paresthesia (pins and
= anxiety needles)
= cognitive decline e numbness
* psychotic hallucinations « akathisia (inability to sit

* loss of motivation, still)
apathy * Fatigue

AUTONOMIC SLEEP PROBLEMS

* hypotension » difficulty falling asleep

e urinary problems * hypersomnolence

e gastrointestinal restless leg syndrome
problems = sleep fragmentation

e sexual dysfunction

* sweating

Reference: Protas EJ, Stanley RK. Parkinson's Disease. In:
Myers J, Nieman D, editors. ACSM's Resources for Clinical
Exercise Physiology: Musculoskeletal, Neuromuscular,
Neoplastic, Immunulogic, and Hematologic Conditions.
Baltimore, MD: LWW; 2009. p. 44-57.

TURAS CORTICAIS
ENVOLVIDA

Secgdo transversal do cerebro humano por
IRMST.

NUCLEOS DA BASE:
“um modulador fino da atividade cortical”
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ETIOPATOGENIA

A. Normal \ . B. Parkinson’s
3 Disease

Caudate

Pqtamen

Via nigrostriatal

PRINCIPAL CAUSA DA DP!

v'Diminuicdo de 60-80% das células nervosas
DA, leva a perda de aferéncia dopaminérgica
da SNc para o Estriado e conseqlientemente
ao aumento da atividade na via indireta, e a
uma diminui¢do da atividade na via direta, por
causa de diferentes agdes da dopamina nas
duas vias (vias D1 e D2 respectivamente).
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Por s neuronios morrem?

¢ Hipoteses mais aceitas:

Combinacdo de predisposicio genética com fatores
toxicos ambientais pode levar a degeneracdo de
neurdnios dopaminérgicos

Inclusdes intracelulares anormais (i.e., corpos de Lewy)
nos neurdnios dopaminérgicos ocasiona estresse oxidativo
e consequentemente morte dos neurdnios

Jankovic, 2005.

L4

/GQMQ%REALIZADO/CL

DIAGNOSTICO DA DP?

« Exame heuroldgico + Anamnese:
Assimetria no inicio dos sintomas;
Presenga de alguns sintomas motores!
Boa resposta a terapia dopaminérgica;

TRODAT  (radiofdrmaco utilizado na cintilografia
cerebral € um marcador que se liga seletivamente aos
receptores de dopamina pré-sindpticos)

+ Ndo ha exames de sangue que facam o diagndstico




LOGIA DA DP
<> 50 anos. Antes de 20 anos é rara (Parkinsonismo Juvenil)

* Mais comum em homens;
* Prevaléncia =1 a 3 % da populagao > 65anos;
* Incidéncia = 20 por 100.000 habitantes/ano;
* Risco de desenvolver a doenca =1 em 40;

* Maior prevaléncia = América do Norte, Europa e paises
Asiaticos

’

ESTAGIO DOENCA DE PARKINSON

Estagio Descrigao

0 Nenhum sinal da doencga

1 Doenca unilateral

2 Doenca bilateral sem comprometer
o equilibrio

3 Doenca bilateral de leve a
moderada, alguma instabilidade
postural, fisicamente independente

4 Incapacidade grave, ainda capaz de
ficar ereto sem ajuda

5 Reso a cadeira de rodas ou leito.

Necessita de ajuda

Shenkman et al., 2001.

Hoehn & Yahr scale

Stage | mild unilateral signs
and symptoms

Stage |l bilateral symptoms with
minimal disability

Stagelll  equilibrium impairment;
general dysfunction noted

Stage IV severe symptoms; limited
mobility; support necessary
at home

Stage V cachexia; dependent; immobile

{Hoehn & Yahr, 1967)

Hoehn e Yahr, 1967
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T

RMACOLOGICO

A Levodopa (é um precursor da Dopamina) é o
tratamento gold standard; aumenta a concentracdao
de Dopamina na corpo estriado).

Visa o controle dos sintomas, mas NAO impede a
progressao da doenca.

Maioria se da bem com a medica¢do por 4 a 6 anos,
apos isso, geralmente causa efeitos adversos

Muitos desenvolvem sérios disturbios de equilibrio
e o medicamento tem efeito limitado no neste
sintoma

19/11/2017



TRATAMENTO CIRURGICO

~ o Estimulacdo  Cerebral  Profunda

(Deep  Brain
Stimulation);

e Estimulagdo da Coluna Dorsal

stimulus-isolator units connection wires
@ C spinal processes

r
stimulation electrode stimulation
spinal cord electrode d 4
r Cc
aa

spinal cord
c thoracic vertabrae 1 and 2
FUENTES et al, 2009

© o

TRATAMENTO BARATO DE FACIL ACESSO E
EF

. EUR J PHYS REHABIL MED 2009;45:215-29
Exercise and neuroplasticity 1n persons

living with Parkinson’s disease

M. A. HIRSCH !, B. G. FARLEY 2

Review

| The Effectiveness of Exercise Interventions for People with
-~ |Parkinson’s Disease: A Systematic Review and Meta-Analysis

Movement Disorders
Vol. 23, No. 5, 2008, pp. 631-640
Victoria A. Goodwin, MSc,"* Suzanne H. Richards, PhD," Rod S. Taylor, PhD,'
Adrian H. Taylor, PhD,” and John L. Campbell, MD'

Parkinsonism and Related Disorders 22 (2016) S78—581
Exercise-induced neuroplasticity in human Parkinson's disease: What
is the evidence telling us?

Mark A. Hirsch', Sanjay S. Iyer, Mohammed Sanjak
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—— No antiparkinsonian medication
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—— No antiparkinsonian medication
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Progressdo -

Taxa de Absorg¢do do

Dopamine transporter uptake ratio

—— No antiparkinsonian medication
—— "Off" state
—— "On" state
—— State not known

Pirker et al"”’

Pirker et al””®

Parkinson Study Group*®
Marek et al'®

T
a T
“ape, Nurp,; ———Huangetal™

Nurmi et al"®%

i‘""_.‘t_oﬂoby etalt
-Parkinson Study Group™
Parkinson Study Group™®

-
— Schwarz et al™

Schwarz et al'**

—
Colloby et al®*} Schwarz et al'*

T T T
5 10 15

Disease duration (years)

Maetzler et al., Lancet Neurology, 2009

Planetta et al. Human Brain Mapping, 2015
Neely et al. Cereb Cortex, 2015

Prodoehl et al. Mov Disord, 2010

Spraker et al. Human Brain Mapping, 2010
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a muscular e DP

Consumo Mdximo de Oxigénio e DP

304

VO, (mlLkg'.min™)
[ o [} [ ]

T + £ 9

*

h
1

0-

AT RCP PEAK
Figure 2. Oxygen uptake (VO,) measured at anaerobic threshold (AT), respiratory

compensation point (RCP) and peak exercise in patients with Parkinson disease (black
bars) and the control subjects (white bars). * Significantly different from the control

subjects (P<0.05).

Kanegusuku H, etal., 2016 DOI: 10.1016/j.apmr.2015.12.020
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The Recommended Quantity
and Quality of Exercise for
Developing and Maintaining
Cardiorespiratory and
Muscular Fitness, and

AMERICANCOLLESE  Flexibility in Healthy Adults

PosiTION STAND

This pronouncoment was written for the Amercan Colege of
Sports Medicine by: Michael L. Polock, Ph.D., FACSM (Chairper-
son), Gem A. Gaesser, PhD., FACEM (Co-chairperson, Janus D.
Butcher, M.D., FACSM, Jaan-Pierro Després, PhD., Rod K. Dishman,

Ph.D., FACSM, Bany A. Frankin, PhL), FACSM. ana Gkl Ewing
\

Garber, F1LD. FAGSM. \
ACMS, 1998

iy, A R Nt S
( & ’-tm-—un-.
- WWwwW.acsm.org

ACSM’s

Guidelines for |

Exercise lesting
= ,arfa Prescription
ACMS, 2010 T Yo oY
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R DO A :

Adulto Velho/ldoso Senescente e Idoso fragil:

* Intensidade moderada 30’; Frequéncia 5 vezes p/sem;
* Intensidade alta 20’; Frequéncia 3 vezes p/sem,;
» Pode fazer a combinacao de ambas intensidades;

v 1 da intensidade baseada na Escala de Borg;
v'moderada= 7-9 pontos;
valta= 11-13;

E recomendado manter AVD por 10’ diarios:
v leves: cozinhar, auto-cuidado, caminhada, fazer compras
v moderadas: andar pelo escritério, lar, jardim, pracga etc.

16



TO IDADO COM A
' PRESCRICAO

Problema cardiovascular
Limitac¢ao biomecdnica
Doengas Reumatolégicas
Deméncia

Entre outras...........
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Table 3. Study characteristics.

Mode Study Pedro score Dropouts Age Gender 'ON'/'OFF' Frequency Super-
(0-10) 1G/CG (%) (yrs) (m:f) medicine (sessions/wk) vised
Sample size Hoehn and PD dura- Adverse Training Training
total/IG (n) Yahr (stage)® tion (yrs) events (n) duration (wks) _adherence (%)

RT  Pauletal 2014 8 40/20  10%/10% 2108 66 78 17:1 None* 'ON' 12 2 84%  yes
Corcos et al 2013 7 48/24  17%/25% 23105 59 65 L&l None* 'ON'+'OFF 104 2 100%  yes
Shulman et al 2013 RT 4 80/28  39%/27% 22(23) 66 62 31 None 'ON' 12 3 NR  yes
Hass etal 2012 6 18/9 0%/0% 23(1-3) 66 88 351 Nome ‘0N 10 2 NR yes
Shenetal 2012 7 9/14  0%/T% 23405 65 65 121 None 'ON' 4 3 97% NR
McGinley etal 2012 S 1410 1%/17% 250(23) 68 67 21 Nome* MR 8 1 8% yes
Schilling et al 2010 4 18/9  11%/22% 2(15-25 59 NR 161 NR 'ON' 8 2 NR  yes
Bloomer et al 2008 4 16/8  25%/13%  NR(1-2) 59 NR 11  None 'ON' 8 2 NR  yes

Group mean® 56 49/23  13%/15%  22:0,18 64 71 191 - - 9m 2,1 91%

ET  Shulmanetal 2013 ET-86% 4 80/26 23%/35% 22(23) 66 62 31  None 'ON' 12 3 NR yes
Shulman et al 2013 ET-70% 4 80/26  31%/31% 22(2-3) 66 62 31  Nome 'ON' 12 3 NR yes
Schenkman et al 2012 8 82/41  24%/22% 23(13) 65 42 L7:1  None! ‘0N 68 0233 NR yes
Ridgel et al 2009 ET 6 10/5  0%/0%  L7(1-3) 61 62 41 NR 'OFF' 8 3 100% yes
Sage etal 2009 7 AT 24%/0% NR 67 29 071 MR 'ON' 12 3 87% NR
Bridgewater etal 1996 426013 0%/0% 21(1-3) 67 4 161 Nome NR 12 2 95%  yes

Group mean? 58 46/20  15%/11%  21:023 65 41 181 - - 122 28 9%

OITM Combs etal 2013 7 3117 35%/21%  2=(1-4) 67m 39» 21:1  NR NR 12 2-3 NR yes
Qutubuddin et al 2013 5 33/NR  NR/NR NR 68 72 NR MR 'ON' 8 2 MR yes
DiFrancisco et al 2012 5 19/10  10%/0% 2(2) 68 85 L1 NR NR 6 2 NR NR
Ridgel et al 2009 0ITM 6 10/5  0%/0%  17(1-3) 61 62 401 NR '0FF' 8 3 100% yes

Group mean? 58 2311 15%/7% 19¢017 66 65 221 . . e 24 .

Overall mean total® 58 42/19 13%/12%  21:022 65 61 191 - - 0= 23 92%

Table 4. Resistance Training.

Study Training regime (TR) Outcomes
Intensity (IN)
Control group (CG)
Pauletal 2014 TR: 4leg exercises Strength A HipF 40%#, HipAbd 34%#, ChestP 7%#
IN: 3 sets x 8 reps at 40-60 % 1RM with emphasis onspeed ~ Balance v Visual analogue scale b 1,5 out of 5
CG: Sham training Walking performance 4: Visual analogue scale 4 2,1 out of 5#
Peak power v LP 17%#, KF 21%#, HipF 46%#, HipAbd 43%#
Speed at peak power v KF 5%#
Strength :LP (p=0,07), KF (p=0,06)
Balance 9 Choice stepping reaction, Maximal balance range, Single leg stance time
Walking performance <: TUG, Fast walking speed
Corcos etal 2013 TR: 11 exercises, whole-body program Strength A (off): ElbowF: 16%$, 15%#, 13%#, 18%# (6 mo, 12 mo, 18 mo, 24 mo)
INT: Strength: 1-3 sets x 8 reps at 30-60% 1RM. Rep: 69 Strength  (on): ElbowF: 12%S, 11%#, 19%#, -1%# (6 mo, 12 mo, 18 mo, 24 mo)
seconds, Speed: 2 sets X 12 reps at 70-80% 1RM,. Rep: As  UPDRS-TIIW (of): 19%S, 16%, 17%#, 25%# (6 mo, 12 mo, 18 mo, 24 mo)
fast as possible. Alternating between Strength for 8 wks ~ QL (on): PDQ-39 ¥ 229% (6 ma)
and Strength + Speed for 8 wks ElbowF maximal movement speed 4 (off): 19%$, 34%# (6 mo, 24 mo)
CG: Low intensity ex Physical performance test 4 (off) 1198, 18%$ (6 mo, 24 mo)
UPDRS-II1 % (on): (6 mo, 12 mo, 18 mo, 24 mo)
QOL = (on): PDQ-39: (12 mo, 18 mo, 24 ma)
Shulman etal 2013 RT TR:3leg exercises + stretching Strength A*: LP 16%", KE 13%"

IN: 2 sets x 10 reps
CG: Low intensity ET and high intensity ET

Walking performance A: 6MWT 8%*
UPDRS-IITW: 104+

Cardio-respiratory fitness <: V0 peak/kg
Walking performance < TUG, 10 m fast pace time, 15 m fast pace time
Q0L %:PDQ-39

19/11/2017
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Schenkman etal 2012

TR: Treadmill or bicycle or elliptical trainer
IN: 65-80 % HRmax for 30 min
CG: Home based flexibility and strengthening

TR: Seated semi-recumbent ellipticals (legs and arms)
IN: 60-75 % HRmax, <5 RPE, 50 rpm, for 20 min
CG: No ex. Continue usual activities

Table 6. Endurance Training.
Study Training regime (TR) Outcomes
Intensity (IN)
Control
Shulman etal 2013ET-86%  TR: Treadmill Cardio-respiratory fitness : VO; peak /kg 4 7 %#
IN: 70-80 % HRR (<84-89 % HRmax') for 15-30 min Walking performance 4: 10 m fast pace time ¥ 5%*
CG: ET low intensity and RT
Strength 9: LP, KE

Walking performance =2: 6MWT (p =0,07), TUG, 15 m fast pace time (p = 0,09)
UPDRS-Il 3
L 9:PDQ-39

Cardio-respiratory fitness A% VO; sub/kg W: chi square test difference: 4 mo: -1 vs. CG#, 16}
mo: -1,3 vs. CG#
UPDRS total W: chi square test difference: 4 mo -3,6 vs. CG#
UPDRS ADL ¥: slope difference: -0,2 vs. CG#
UPDRS total W: slope difference: -0,5 vs. CG#

Balance ¥: Functional reach test
Cardio-respiratory fitness &: V02sub/kg: 10 mo (p=0,079)
UPDRS-IIl 3

QOL ¥:PDQ-39
Continuous scale - physical functional performance (pri

outcome) ¥

Walking performance 4 Step length 8%#

Walking performance : TUG (p = 0,095),Stride velocity (p = 0,07), Stride cadence.
UPDRS-IIl &

Table 7. Other Intensive Training Modalities.

activities, stretching.

min,

activities, stretching

DiFrancisco etal 2012
exercises (3 leg)

Study Training regime (TR) Outcomes
Intensity (IN)
Control group (CG)
Combs et al 2013¢ TR: Boxing, strengthening, endurance Balance 4: Berg balance scale 4 8%3$

IN: Self-paced with encouragement for 60  TUG W 28%S$, Gait velocity 4%*

CG: Balance, strengthening, endurance

Walking performance 4: 6MWT 13%", TUG W 12%S, Dual-task
QOL #v: PDQL A 3%$

Balance =¥: Activities-specific balance confidence scale

TR: ET: Treadmill or stairmaster + RT: 5 Strength Ah: LP 22%#, KE 43%#, KF 28%#

Cardio-respiratory fitness h: VOz sub W 13%#

IN: ET: 60-70% V02 peak (x69-76% Glutathione level gv14%#
HRmax$) for 20 min. RT: 2 sets x 8-15  Glutathione to glutathione disulfide ratio #h21%#

reps at 50-80 % 1RM
CG: No ex. Continue usual activities

teine level (primary outcome) &

19/11/2017
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Treinamento de for¢a com Instabilidade (TFI)

[Alta Complexidade ]
Motora

/ Grande demanda: \

v’ Proprioceptiva

v’ Ativagéo muscular

v’ Controle de

equilibrio

\ v’ Atengéio /

Silva-Batista et al., Medicine & Science in Sports & Exercise, 2016

__Protocolo de Treinamento

/ \ /Per'iodizag&o Iinear\

3 meses de

. orientada para
treinamento:

hipertrofia
24 sessoes P

muscular:
2 x p/semana

L . 2 - 4 séries
dias ndo consecutivos

12 - 6 repetigoes
todo periodo da manhd petic

/ K mdximas /

Silva-Batista et al. Medicine & Science in Sport & Exercise, 2016

19/11/2017
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Silva-Batista et al. Medicine & Science in Sport & Exercise, 2016

__Protocolo de Treinamento

Blocos de EVA Z}fﬂa balance disc BOSU physioball
isc

Os aparelhos foram incluidos dos menos instdveis

para os mais instdveis

Um novo aparelho mais instavel foi utilizado sempre que
o individuo conseguia se manter equilibrado e produzir

forga adequadamente

Silva-Batista et al. Medicine & Science in Sport & Exercise, 2016

19/11/2017
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Forca Muscular - membros inferiores 1 1%
200+ )
. *gh 1 Pré
© 1 25% BN Pos
150+ *
o
o
o
Q
—1100- -|— -|_
. |
©
50 T T T
GC GTF GTFI

Ambos protocolos de treinamentos
umentaram : uscuia

Silva-Batista et al. Medicine & Science in Sport & Exercise, 2016

TFI melhorou os sintomas motores

Progressdo Normal da DP:

3.3 pontos por ano - Alvez et al., Neurology;

2005

60+ )
g < — 1 Pré
o § 551 Bl Pos
T a
£ © 50+ -[ .| ¥ 4,5 pontos
g lg 45_
=
% T 40+
x £
E o 391
= ©

30 T T T

GC GTF GTFI

Silva-Batista et al. Medicine & Science in Sport & Exercise, 2016
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Diferenga Clinicamente Importante na
, UPDRS-I |

Stephen G. Reich, MD; William J. Weiner, MD

The Clinically Important Difference on the
Unified Parkinson’s Disease Rating Scale

Lisa M. Shulman, MD; Ann L. Gruber-Baldini, PhD; Karen E. Anderson, MD; Paul S. Fishman, MD, PhD;

Resvults: A minimal CID was 2.3 to 2.7 points on the
UPDRS motor score and 4.1 to 4.5 on the UPDRS total
score. A moderate CID was 4.5 to 6.7 points on the UPDRS

motor score and 8.5 to 10.3 on the UPDRS total score. A
large CID was 10.7 to 10.8 points on the UPDRS motor
score and 16.4 to 17.8 on the UPDRS total score.

TFI melhorou o comprometimento cognitivo

Progressdo Normal da DP:

2 pontos por ano no MEEM - Aarsland et al. Arch Neurol,

*#

1 Pré
Bl Pos

2004
301 1 6,0 pontos
°
g26+-t--f--- ?[_ e ——
172]
& I
)
3 20
=
156
GC GTF GTFI

Silva-Batista et al. In press in Medicine & Science in Sport & Exercise, 2016
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TFI vs C6L

Ndmero de pacientes com Comprometimento
Cognitivo Leve caiu de 12 para 2 apoés o TFI

12+ 1 Pré
Bl Pos
o 9+
o
E
£ 67
®
O 34 “#e ]
0 L] L | L]
GC GTF GTFI

TFI melhorou a mobilidade

Minima Mudanga Detectavel:
-1.6 sequndos - Lim et al., Parkinsonism Relat

Disord,2005
1 Pré
*
Hl Pos

—
w
3

*#
J 1,9 segundos

-

TUG (segundos)
o e

5 Y Y T
GC GTF GTFI

Silva-Batista et al. In press in Medicine & Science in Sport & Exercise, 2016
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TFI melhorou a qua I_idade de vida

30

GC GTF GTFI

Silva-Batista et al. In press in Medicine & Science in Sport & Exercise, 2016

/

\ S

Nenhum Efeito Adverso foi reportado

durante o estudo!

7~

\ N

Individuos apresentaram alta aderéncia:

r/
6TF = 23,6%0,5 sessoes (98%)
GTFI = 23,3+0,7 sessoes (97%)

/

Silva-Batista et al. In press in Medicine & Science in Sport & Exercise, 2016
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_Pacienteantes-da_realizagdo de TFI
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| RELEMBRAR

H W N =

. O que causa a DP?
. Quais os efeitos da DP?
. Tem cura para a DP?

. Qual é o tratamento mais indicado para

retardar a progressdo da DP?

5. Exercicio fisico é benéfico?

. Qual é a melhor prescrigdo?

19/11/2017
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