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Doenca Arterial Periférica

» Distribuicao tipica das lesGes arteriais na doenca arterial periférica




Doenca Arterial Periférica

» Formacao das placas
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Doenca Arterial Periférica

» Formacao das placas




Doenca Arterial Periférica

» Alteracdoes hemodinamicas na doenga arterial periférica
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Doenca Arterial Periférica

Dislipidemia
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Doenca Arterial Periférica
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Doenca Arterial Periférica

Interpretation of ABI
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DIAGNOSTICO...

Indice tornozelo/braco

CLASSIFICATION ABI
Normal 1,00 - 1,29
Boderline 0,91 - 0,99
Mild to moderate 0,41 - 0,90
Severe 0,00 - 0,40
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Claudicacao Intermitente
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Claudicacao Intermitente

» Principais indicadores:

Distancia de claudicacao
Distancia total de caminhada

B ———1
_—
190 mts

‘1N s




Claudicacao Intermitente




Claudicacao Intermitente



Plantar Flexion (MET:sec)

Claudicacao Intermitente
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Eur J Vasc Endovasc Surg Vol 33, March 2007



Claudicacao Intermitente

Figure 1 - Position of the patient

Nakano et al., Clinics, 2006



Claudicacao Intermitente

» Walking Impairment Questionnaire

2. Distancia de caminhada: relate o grau de dificuldade fisica que melhor descreve a dificuldade que vocé teve para caminhar no plano, sem
parar para descansar, em cada uma das seguintes distancias:

Grau de dificuldade Peso Pontos
Nenhuma Leve Razoavel Muita Incapaz

Caminhar em lugares fechados, como dentro de casa? 4 3 2 1 0 X20

Caminhar 5 metros? 4 3 2 1 0 X50

Caminhar 45 metros (meic quarteirdo)? 4 3 2 1 0 X150

Caminhar 90 metros (um quarteirdo)? 4 3 2 1 0 X300
Caminhar 180 metros (dois quarteirdes)? 4 3 2 1 0 X600
Caminhar 270 metros (frés quarteirdes)? 4 3 2 1 0 X300
Caminhar 450 metros (cinco quarteirdes)? 4 3 2 1 0 X1500

% pontos = (fotal de pontos individuais /14080) x 100

Ritti-Dias, Arq Bras Cardiol, 2009



Claudicacao Intermitente

» Walking Impairment Questionnaire

3. Velocidade de caminhada: Essas questdes sdo sobre quio rapido vocé consegue caminhar um quarteirdo no plano. Relate o grau de
dificuldade fisica que melhor descreve a dificuldade que vocé teve para caminhar, sem parar para descansar, em cada uma das seguintes

velocidades:

Grau de dificuldade Peso Pontos
Nenhuma Leve Razoavel Muita Incapaz
Caminhar um quarteirac vagarcsamente (2.4 km/h)? 4 3 2 1 0 x1.5
Caminhar um quarteirac em velccidade média (3.2 km/h)? 4 3 2 1 0 x2.0
Caminhar um quarteirac rapidamente (4.8 km/h)? 4 3 2 1 0 X3.0
Caminhar um quarteirdc corrende cu trotande (8.0 km/h)? 4 3 2 1 0 »5.0
% pontos = (total de pontos individuais/46) x 100

4. Subir escadas: Essas questdes sdo sobre a sua capacidade de subir escadas. Relate o grau de dificuldade fisica que melhor descreve a
dificuldade que vocé teve para subir escadas, sem parar para descansar, em cada uma das seguintes questdes:

Grau de dificuldade Peso Pontos
Nenhuma Leve Razoavel Muita Incapaz
Subir um lance de escadas (8 degraus)? 4 3 2 1 0 x12
Subir dois lances de escada (16 degraus)? 4 3 2 1 0 X4
Subir trés lances de escada (24 degraus)? 4 3 2 1 0 X 36

% pontos = (total de pontos individuais/288) x 100

Ritti-Dias, Arq Bras Cardiol, 2009




WIQ- Predicao Capacidade de Caminhada

Table 3. Prediction model for claudication distance and total walking distance in

intermittent claudication patients.

Variables Prediction model r(r?) SEE

CD (m) =-21.535+(Q4x25351)+(QI x31.484)+(Q9x 0.52(0.27) 134
27.146) - (diabetes presence x 47.909)"

TWD (m) =109.251 +(Q4 x 78.825) + (Q1 x 69.756) - 0.58 (0.34) 242
(diabetes presence x 116.255) - (coronary artery

disease presence x 98.725)"

CD - claudication distance; TWD — total walking distance; * Fy=16.66, p<0.001; ° F,=
12.07, p<0.001; r - multiple correlation coefficient, r> - variance: SEE - standard

estimate of the error.

Q1. Walk indoors (such as around your house)
Q4. Walk 90 meters (I block)

C . - ot e - T O
Q9. Walk 1 block at average speed (usual pace) Farah et al., Clinics, 2013



Claudicacao Intermitente
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Claudicacao Intermitente

» Capacidade cardiorrespiratoria
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Claudicacao Intermitente

| Forcae
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Meneses et al., Motricidade (2011)



Claudicacao Intermitente

» Forca Muscular

Leg Strength

Knee extension
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Claudicacao Intermitente

Dorsiflexion Plantar flexion
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Fig. 1. Proximal and distal muscle strength in PAD patients (n = 40 legs) and control subjects (n = 18
legs). *Significantly different from the control group (P < 0.05).
Camara et al., Ann Vasc Surg. (2012)



Claudicacao Intermitente

» Tipo de fibra
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CONSEQUENCIAS DA DOENCA
ARTERIAL PERIFERICA

Obstrucao arterial
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Claudicacao Intermitente

» Disfuncao endotelial e DAP

Brachial Artery FMD (%)
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PAD
\

Effort induced cycles of ischemia reperfusion and in advanced cases low blood supply at rest
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DESENVOLVIMENTO DA DOENCA...

CONTINUUM CARDIOVASCULAR

10 > FATORES DE RISCO CARDIOVASCULAR

FORMACAO DA PLACA
i "> INICIO DAS ALTERAGOES
INICIO DOS SINTOMAS

Il‘ MORTALIDADE CARDIOVASCULAR

Dzau VJ et al., Circulation, 2006; Tonkin AM e Chen L, Heart Lung Circ, 2009.



Claudicacao Intermitente

> Caracteristicas dos pacientes

Bhatt et al., Jama 2006;295(2):180-9



WIQ
Distance score (%)

Speed score (%)

Stair-climbing score (%)

Summary performance score
(units)

Self-perceived health (%)
Physical activity scale (units)

Daily physical activity (kcal/day)
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Gardner et al. J Vascular Surg (2006)



Obesidade e Claudicacao
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Ritti-Dias et al., Gerontology (2008)



Dor e baixa capacidade de caminhada

@

Inatividade fisica

Obesidade Controle PA
glicémico elevada

¥ ¥
RISCO CARDIOVASCULAR

¥



Doenca Arterial Periférica
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Qualidade de vida
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Adapted Spronk et al., Semin Vasc Surg, 2007.



Objetivos do tratamento

» Melhorar a capacidade de caminhada
» Melhorar a qualidade de vida

» Reduzir a morbidade e mortalidade
cardiovascular




Opcoes terapeuticas

Hisch, AT et al., J Am Coll Cardiol (2006)
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Prevaléncia (%)
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O que acontece com esses
pacientes durante o exercicio???



Prescricao do exercicio de
caminhada

Intensity
The mnitial workload of the treadmull 1s set to a speed and grade

that elicit clandication symptoms within 3 to 5 minutes

Patients walk at this workload until they achieve claudication of
moderate severity, which is then followed by a brief period of
standing or sitting rest to permit symptoms to resolve

Task Force, Circulation (2006)



Prescricao do exercicio de
caminhada
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Figure 1. Oxygen uptake (VO,) measured at 40% and 70% of peak oxygen exercise (Vo,p&ak), at
re than 70% Vo,peak, “More than AT,

old (PT), and at Vo,peak in patients with intermittent claudication. *More than 40% Vo,pea
dMore than PT (P < .05).

Ritti-Dias et al., J Cardiop Rehab Prevent, 2009
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Prescricao do exercicio de
caminhada

Esteira

15 séries - 2 min

Velocidade— 3.2 km/h
Inclinacdo — FC do LD £ 4 bpm




Prescricao do exercicio de
caminhada

Table 2 - Cardiopulmonary responses and prevalence of claudication symptoms evaluated during a walking training
session performed with the intensity prescribed at the heart rate of claudication pain onset (n=17).

Rest 1** bout 5% bout 12 bout
VO, (ml.kg™".min™") 4.0+0.8 12.0+3.3° 14.942.2%® 14.7+2.7%
VO, peak (%) 2247 65+ 20° 814 16% 80+ 16°°
VO, anaerobic threshold (%) 3249 94+ 33° 117427 1144273
Heart rate (bpm) 713+10 94+13° 99+ 167 101+ 167
Heart rate peak (%) 60+13 76+62 81+8° 824 7%
Heart rate of claudication pain onset (%) — 9547 100+3° 102+5°
Pain (% patients) — 47 94 100

Continuous variables are presented as the mean + SD.
*Significant difference from rest (p<0.05).
bSignificant difference from the 1** bout (p<0.05). VO,: oxygen uptake.

Cucato et al., Clinics, 2013



Respostas ao Exercicio Fisico
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Gardner et al., J Vasc Surg (2011)



Respostas ao Exercicio Fisico
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Ritti-Dias et al., Med Sci Sports Exer (2011)



Respostas ao Exercicio Fisico
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Fig. 3. Average systolic and diastolic blood pressures during treadmill walking, in 11 patients with intermittent claudication
(right panel), as compared to 6 healthy controls (left panel). The controls all had a walking period of five minutes. The
Ilj_atients had shorter and different maximum claudication time. The time axis is therefore expressed in relative values, where

= 0 represents the time when subjects started walking and T = 100 represents the time when the patients had to stop walk-

ing due to claudication pain, as in Fig. 2.

Bakke et al. EJVES, 2007



Respostas ao Exercicio

lIsometrico

Table 1 Average resting values, average maximal values at end of isometric exercise, and differences between average resting values and average

maximal values [mean (SD}].

Young controls Age-matched controls Patients with PAD
Rest Peak A Rest Peak A Rest Peak A
SP (mm Hg) 120-8 (13-5) 147-2 (12-5) 264 (12-3) 1306 (1-1) 177-4 (0-7)  40-0 (21-1) 1365 (1-1) 1815 (1-3) 451 (28:9)
DP (mm Hg) 68-4 (6:8) 898 (93) 21+ (84) 634 (0-5) 891 (0-3) 258 (7-0)  66'5 (0-5) 886 (1-6) 22-1 (11-6)
MAP (mm Hg) 83-8 (9-4) 1091 (10-8) 253 (8:9) 876 (0-8) 123:4 (0-4) 361 (10:6) 90-2 (0-7) 122:8 (1-2) 326 (179)
HR (beats min™") 682 (7:0) 839 (11:1) 157 (82) 640 (0:6) 755 (0-4) 112 (6:0)  70:7 (0-3) 844 (0-3) 137 (89)
SV (ml beat™) 58-5 (9:2) 507 (11-8) =7-9 (5:1) 608 (1-4) 546 (1-2) =61 (9-1) 602 (1:3) 543 (0-7) =59 (85)
CO (I min™") 40 (0-5) 2 (08) 03 (06) 39 (0-1) 41 (0:1) 03 (07) 43 (0-1) 47 (0-1) 04 (0-7)
BBV (%) 100 N 155 3(50-5) 553 (50:5) 100N 1149 (2:5) 149 (27:2) 100 N 1307 (16) 307 (22:8)
ASBP (%) 100 N 1367 (62:6) 367 (62:6) 100 N 121-1 (28)  21-1 (432) 100N 117:0 (2:3) 17-0 (37-8)
TPR (%) 100 N 127-4 (283) 27-4 (28-3) 100N 1392 (324) 392 (324) 100N 1295 (2:3) 295 (22:4)

Bakke et al. J Clin Physiol Func Imag, 2007



Respostas inflamatorias ao
Exercicio Fisico
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O que acontece com esses
pacientes apos o exercicio???



Hipotensao pds-exercicio
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Mecanismos envolvidos na
hipotensao pos-exercicio
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Respostas locais
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E apOs o exercicio de for¢ca???



Hipotensao pos-exercicio de
forca

» Treinamento de forga

Supino Remada Lombar Abdominais

* Volume
- 3 séries de 12-10-8 repeticdes

* Recuperagao
- Dois minutos

* Intensidade
- Escala de Borg (11 a 13)




Hipotensao pos-exercicio de

» Medidas da Pressao Arterial

forca
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Hipotensao pos-exercicio de

forca
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Table 2. Effect of Treatment According to Treatment Compliance in All 500 Patients Studied
I

Bxpected Treatment Effect, Mean + 5D, m/mo

I |
Treatment Compliance =6 mo P Value =6 mo P Value
Did not smoke and walked (grade 3) 36.42 + 2 .61 =001 3.07 +1.32 02
amoked and walked (grade 2) 34.64 £ 5.06 <001 218+3.22 Al
Did not smoke and did not walk {grade 1) 7.58 +1.76 <001 7.58 £1.76 <001
smoked and did not walk {grade 0) 0.28+2.18 A0 0.28 +218 A0

Wolosker et al. Arch Inter Medicine (2003)



Circulation

i =z
American _He_art
Associatione

Learn and Live..

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Efficacy of Quantified Home-Based Exercise and Supervised Exercise in Patients

With Intermittent Claudication : A Randomized Controlled Trial

Andrew W. Gardner, Donald E. Parker, Polly S. Montgomery, Kristy J. Scott and

Steve M. Blevins

Table 3. Exercise Performance Measures in Patients Completing Usual-Care Control (n=30), Supervised Exercise (n=33), and

Home-Based Exercise (n=29)

ANOVA P, Observed ANOVA P ITT
Variables Pratest Posttest Change Score G T GxT G T GxT
COT, s
Control group 225 (157) 209 (168) —16 (125) NS =<0.01 0.01 NS <0.01 =0.0
Supervised exercise group 186 (144) 361 (264) 165 (1731318
Home-based exercise group 204 (137) 337 (250) 134 (197138
PAT, s
Control group 505 (216) 494 (240) —10 (176} M5 =001 =001 NS <0.01 <0.01
Supervised exercise group 325 (169) 540 (281) 215 (207138
Home-based exercise group 402 (285) 526 (374) 124 (193115
Peak oxygen uptake, mL-kg™"+ min~"
Control group 13.7 (3.7) 12.8 (3.5) —1.00 (1.9t HS NS =001 NS NS <0.05
Supervised exercise group 11.4 (2.5) 11.7 (2.9 0.31.9%
Home-based exercise group 11.8 (3.8} 12.4 (3.8) 0.6 (2008



ACC/AHA 2005 Practice Guidelines for the Management of

Patients With Peripheral Arterial Disease (Lower Extremity,

Renal, Mesenteric, and Abdominal Aortic)

A Collaborative Report from the American Association for Vascular
Surgery/Society for Vascular Surgery,” Society for Cardiovascular Angiography
and Interventions, Society for Vascular Medicine and Biology, Society of
Interventional Radiology, and the ACC/AHA Task Force on Practice Guidelines
(Writing Committee to Develop Guidelines for the Management of
Patients With Peripheral Arterial Disease)

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation;
National Heart, Lung, and Blood Institute; Society for Vascular Nursing; TransAtlantic
Inter-Society Consensus; and Vascular Disease Foundation

A program of supervised exercise training is recoms-
mended as an initial treatment modality for patients
with intermittent claudication. (Level of Evidence: A)

J Am Coll Cardiol (2006;47.el1- e192)



Efeito cronico caminhada em
pacientes com claudicacao

Estudo Grupos Meses A% DC A% DTC
Caminhada - +117*
HIATT (1990) 3
Controle - +18
Caminhada +131* +62*
HIATT (1994) 3
Controle -18 -1
Caminhada - +91*
HUDGES (2008) 3
Controle - +12
Caminhada +84* +155*
LEE (2007) 3
Controle -4% +22
Caminhada +93* +43*
MANNARINO (1989) 3
Controle +4 +5
Caminhada +119* -
MIKA (2005) 3
Controle +17 -
Caminhada +337* +207*
PATTERSON (1997) 3
ENS +131* +70*
Caminhada +150* +137*
REGENSTEINER (1997) 3
ENS +26 +5
Caminhada +87* +69*
TSAI (2002) 3
Controle +10 +6




Efeito cronico caminhada em
pacientes com claudicacao

3.5 Graded Treadmill—Absolute Claudication
Distance (ACD)

Graded treadmill-ACD significantly improved with exer-
cise versus control; (22 studies, 28 intervention groups;
MD 41.0 m [95 % CI 28.8-53.2 m, p < 0.00001]; Fig. 4).
The largest improvements (=300 m) were seen with
supervised walking to varied levels of claudication pain.

Parmenter et al., Sports Med (2014)






GLU CHOL TG LDL HDL BMI BM  %fat

Brendle (2001) A NA NA NA NA - - NA
Crowther (2008) [, NA  NA  NA NA /—’ - —’\
Feinberg (1992) NA — - NA NA NA NA NA
Gardner (2001) NA NA  NA  NA NA — -7
Gelin (2001) wa Il ™ na nall NALNALNA
Hodges (2008) NA [INA NA NA  NA|| NA T NA
Ng (2005) NA [[NA NA NA  NA|| NA S NA
Porrera (2000) — l — l - - NA  NA
Tan (2000) NA - - - f ~  NA NA
Roberts (2008) NA NA NA NA NA — NA  NA
William (1991) -l U] NA NA \NA NA NA/

Chehuen MR. et al., SOCESP 2012.



Efeito cronico caminhada em
pacientes com claudicacao

SBP rest DBP rest HR rest
Tan (2000) NA NA N
Porrera (2000) ! — NA
Brendle (2001) — — NA
Ng (2005) - — —
Roberts (2008) — — l
Manfredini (2008) ! ! l
Gelin (2001) — NA NA
Cucato (2011) | N !

Chehuen MR. et al., SOCESP 2012.



UNIVERSIDADE DE SAO PAULO
ESCOLA DE EDUCACAO FISICA E ESPORTE

Efeito do treinamento de caminhada sobre o risco, a funcdo e a
regulagdo cardiovasculares em individuos com claudicagio
intermitente

Marcel da Rocha Chehuen
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CONTROL GROUP (CG) TRAINING GROUP (TG)

12 weeks

* Stretching exercise * Training: Walking
* Weekly Frequency: 2 sessions » Weekly Frequency: 2 sessions
* Duration: 30 min * Duration: 60 min

15 sets of 2 min walking/
2 min rest
* Intensity: HR of onset pain * 4 beats

Speed = 2.0 mph

Adjustments of slope

Chehuen, Tese de Doutorado (2014)



Tabela 10 — Capacidade funcional no inicio (0) e apés 12 semanas de treinamento
nos individuos do grupo controle (GC) e do grupo treinamento de caminhada (GT).

GC (n = 20) GT (n = 22)
0 12 sem 0 12 sem
DIC (m) 298 + 154 267 £133 262 + 157 356 + 200*#

DTC (m) 735+ 283 678 £ 275 639 + 249% 941 + 334*#



Tabela 9 — Prevaléncia dos fatores de risco cardiovascular (FRC), das comorbidades
cardiovascular e do uso de medicamentos nos individuos do grupo controle (GC) e
do grupo treinamento de caminhada (GT).

GC (n=20) GT (n= 22) P

Prevalencia dos FRC e comorbidades CV (%)

Obeasidade 15.0 8.1 0,55
Hipertens&o Artarial 80.0 86,4 0,58
Diabetes Mellitus 30.0 227 0,59
Dislipidemia 100 20,9 017
Tabagismo Atual 40,0 273 0,38
DAC/DACE 20,0 227 0,83
Uso de Medicamentos (%)

Acido Acefilsalicilico 85.0 100 0,06
Estatina 65.0 T3 0,38
Anti-hipertensivo 25,0 72,7 0,23
Hipoglicemiante Oral 220 18.2 0,59

CV = cardiovascular, DAC = dosnca artenal coronariana; DACE = dosnga cerebrovascular. Valores = percentual (%)



Tabela 12 — Perfil metabdlico no inicio (0) e apdés 12 semanas de treinamento nos
individuos do grupo controle (GC) e do grupo treinamento de caminhada (GT).

GC (n=20) GT (n=22)

0 12 sem 0 12 sem
Composigao Corporal
Peso (kg) 74,5+13,7 747 +13,6 745+938 73,9+95
IMC (kg/m?) 26,2140 26,2+39 26,2+29 26,1 +3,0
Circunferéncia Abdominal (cm) 940+110 954+109* 947 + 8,1 940+8,1#
% Massa Magra (GC, n=18; GT n=20) 716%5,2 70,5+5,1 72,2+43 72,7+5,3
% Massa Gorda (GC, n=18; GT n=20) 28,4 +5,2 295+5,1 27,8+4,3 27,3+5,3
Marcadores Sanguineos
(GC,n=19;GT,n=21)
Glicemia de Jejum (ml/dl) 119 £43 113+ 37 119 £ 41 126 £ 57
Triglicérides (mg/dl) 145 £ 82 144 + 84 141 £ 91 139 £93
Colesterol Total (mg/dl) 193 +42 202 + 38 191 £ 41 196 + 39
LDL-c (mg/dl) 120 + 36 129+ 29 118 £43 125 £ 38
HDL-c (mg/dl) 42 +10 44 +9 48 £ 14 47 £13

LDL-c = lipoproteina de baixa densidade; HDL-c = lipoproteina de alta densidade; IMC = indice de massa corporal. Quando
houve reducdo do nimero de individuos em alguma variavel em algum grupo, o nimero real analisado esta exposto entre
parénteses ao lado da variavel. Valores = média + desvio padrdo. * = diferente do 0 no mesmo grupo (P<0,05); # = diferente do
GC no mesmo momento (P<0,05).



Tabela 13 — Funcao cardiovascular no inicio (0) e apés 12 semanas de treinamento
nos individuos do grupo controle (GC) e do grupo treinamento de caminhada (GT).

GC (n = 20) GT (n = 22)

0 12 sem 0 12 sem
PAS (mmHg) 135+19 135+ 17 133+ 16 124 + 13*#
PAD (mmHg) 7919 7919 7710 74+8
PAM (mmHg) 98 + 11 98 £ 10 95 + 11 90 + 9*#
FC (bpm) 64 +9 67 + 8* 68 + 12# 65 + 10*#
DC (I/min) (GC, n=19) 3,33+£0,81 3,36 +0,78 3,27 £ 0,70 2,890+047*#
VS (ml) (GC, n=19) 51,6 £13,2 50,9+8,7 49,9+154 454 +£9,3
RVS (U) (GC, n=19) 32,2+10,8 30,8+84 31,0+£6,8 32,0+6,5

PAS = pressdo arterial sistolica; PAD = presséo arterial diastolica; PAM = pressdo arterial média; FC = frequéncia cardiaca; DC
= debito cardiaco; VS = volume sistolico; RVS = resisténcia vascular sistémica. Quando houve redugdo do numero de
individuos em alguma variavel em algum grupo, o nimero real analisado esta exposto entre parénteses ao lado da variavel.
Valores = média + desvio padrdo. * = diferente do 0 no mesmo grupo (P<0,05); # = diferente do GC no mesmo momento

(P<0,05).



Tabela 16 — Funcao vascular no inicio (0) e ap6s 12 semanas de treinamento nos
individuos do grupo controle (GC) e do grupo treinamento de caminhada (GT).

GC (n=18) GT (n=19)

0 12 sem 0 12 sem
Membro Nao Afetado
FSA (GC, n=16) 25+09 25+09 22+09 23110
RVA (U) (GC, n= 16) 451+ 17.8 451+ 15,8 490+13.9 405+11,1*
HRA (GC, n=16) 195277 18,7+ 8,2 200+5.3 259+75%#
AUCA (U) (GC, n=16) 1837 + 767 1717 £+ 683 1825 + 543 2053 + 682" #
Membro Afetado
FSP (GT, n=17) 1.8+0,8 1.7+ 0,6 1.9+0,7 1.9+0,8
RVP (U) (GT, n=17) 64.3 + 30,7 62,1+226 56,9 +14.9 56,9+254
HRP (GT, n=18) 80+52 85+49 7.0+42 77137
AUCP (U) (GT, n=18) 1095 + 451 1073 + 426 048 + 282 1026 + 376




Efeito cronico caminhada em
pacientes com claudicacao

Capacidade de caminhada
Capacidade de vasodil. antebraco

PAS e PAM;
FC;
DC;

Composicao corporal;

Biomarcadores metabaolicos;

Fluxo sanguineo (Antebraco e perna);
Capacidade de vasodilatacao da perna.
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Journal of Gerontology: BIOLOGICAL SCIENCES Capyright 2001 by The Gerontelogical Society of America

2001, Vol. 56A, No. 7, B302-B310

Resistance Training in Patients With Peripheral
Arterial Disease: Eftects on Myosin Isoforms, Fiber
Type Distribution, and Capillary Supply to
Skeletal Muscle

Michael R. M. McGuigan,! Roger Bronks,> Robert U. Newton,' Matthew J. Sharman,!
John C. Graham,? David V. Cody,? and William J. Kraemer!

Métodos:

-20 pacientes (11 TF e 9 controles)
- 24 semanas

- 2 X 8-15 reps

- Capacidade de caminhada, forca muscular e area das
fibras musculares e composicao das fibras.



Efeitos cronicos do TF em pacientes
com claudicacao

Table 8. Fiber Areas in the Gastrocnemius Muscle Before and
After the 24-Week Resistance Training Program for the Training
and Control Groups

Training Control

Parameter (pm?) Before After Before After
IIB/AB

total 3440 £ 999 4249 + [039*** IER0 + 884 3081 £ 755

female 2542 = 550 4087 = 6E6*** 2436 £ 018 2026 * 1343

male ITTT £ 0929 4310 £ 1180** 3115 £ 854 3159 = 410
1A

total 3421 £ 1148 4273 £ 1113*%** 3559 = 1407 3411 = 838

female 2576 = 614 4047 = 97E*** 3149 + 463 2978 = THI

male 3738 £ 1164 4358 £ 1211%** 3764 = 1712 3628 * B43
|

total 26095 = 86T 3442 = Q¥+ 3134 =594 3012 = 742

female 2249 = 726 3285 = 951+ 3026 = B65 2999 = B43

male 2863 = 897 3501 = 1050%* 3189 =503 3041 = 649

Note: Fiber areas are mean = standard deviation.
*Significantly different from pretraining (p = .05).
**Significant difference between training and control group (p = .05).

McGuigan et al. J Geront Biol Sci Med Sci(2001)



Efeitos cronicos do TF em pacientes
com claudicacao

Table 7. Fiber Type Percentages Determined by ATPase
Histochemistry Before and After the 24-Week Resistance Training
Program for the Training and Control Groups

Training Control

Percentage Before After Betore After
IIB/AB

total 21 = 4 14 + 3% 21 =8 X2+ 5

female 2+5 15 £ 3* 24*9 25%6

male 21 =4 12 + 2% 208 21 =4
A

total D+ 4 36 + 4% 28+ 13 28+ 5

female 317 353 Bx6 327

male 256 38 * 5% 28 2 26 2
|

total 49 + § 50 = 8 51 =8 50 =7

female 47+ 8 514 48 =3 4 =3

male 54*+9 49 * 6 5210 535

McGuigan et al. J Geront Biol Sci Med Sci(2001)
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Figure 1. A, Time to onset of claudication pain during graded

treadmill test at pretraining, 12 weeks, and 24 weeks in the trained
and control groups. B, Maximum walking time during graded tread-

mill test at pretraining, 12 weeks, and 24 weeks in the trained and
control groups.

Figure 2. A, 10 RM calf press strength at pretraining, 12 weeks,
and 24 weeks in the trained and control groups. B, 10 RM leg press

strength at pretraining, 12 weeks, and 24 weeks in the trained and
control groups.

McGuigan et al. J Geront Biol Sci Med Sci(2001)



Efeitos cronicos do TF em
pacientes com claudicacao
» 30 pacientes
» Treinamento de caminhada
» Treinamento de forca
»12 semanas
»?2 sessOes/sem
»Intensidade dell-13 na escala de Borg
»Capacidade de caminhada, consumo de oxigénio,

forca muscular e dor

Ritti-Dias et al.. J Vasc Surg (2010)



Efeitos cronicos do TF em
pacientes com claudicacao

Table II. Performance variables in patients with intermittent claudication submitted to strength (n = 15) or walking

training (n = 15)

Pre-tramming  Post-trainang  Group effece Time effect Interaction effect
Initial claudication distance {meters)
Strength training 358 (224) 504 (276)° 0.75 <0.01 0.72
Walking training 342 (182) 469 (237)°
Total walking distance (meters)
Strength training 618 (282) 775 (334)° 0.63 <0.01 0.85
Walking training 572 (231) 721 (289)°
Peak VO, (ml - kg™! - min™")
Strength training 16.1 (4.3) 15.8 (3.6) 0.57 0.31 0.88
Walking training 143(29) 14.1(2.8)
VO, at the first stage of treadmill test (ml - kg™" - min™")
Strength training 9.7(2.6) 3.1 (1L.7) 0.24 =Z0.01 0.81
Walking training 9.8 (1.6) 8.4 (0.7)
Ischemic window (mm Hg - min - m™")
Strength training 081 (1.16) 043(047) 0.12 0.04 0.20
Walking training 0.31(0.52) 0.20 (0.22)*
Strength in leg with lower ABI (kg)
Strength training 19 (9) 21 (8) 0.49 0.82 0.01°
Walking training 18 (8) 16 (8)
Strength in leg with higher ABI (kg)
Strength training 21 (9) 23 (9)° 0.46 0.07 0.01°
Walking training 21 (9) 20(9)

ABRBI Ankle brachial index.
*Significant difference from pre-training,

Ritti-Dias et al.. J Vasc Surg (2010)
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Fig. Selfrated pain during exercise sessions in strength training (5T) (dark bar) and walking training (W) ( white bar).
“ Significant greater than ST upper (P < .05). * Significant greater than ST lower (P < .01). Upper body exercises
included: crunches, seated row, seated bench press, and seated back. Lower body exercises included: leg press, unilateral
knee extension, unilateral knee flexion, and calf raises on leg press.

Ritti-Dias et al.. J Vasc Surg (2010)
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Table 1 Summary of the magnitude of change range for trials that measured fitness outcomes and reported a significant improvement

Fitness outcome Magnitude of change range Mode of exercise for greatest change

6MW-ICD 52 m [29] to 129 m [35] PRT

6MW-D 36 m [21] to 108 m [35] PRT

Shuttle-ICD 45 m [41] to 152 m [44] Arm cranking

Shuttle-D 80 m [41] to 127 m [44] Arm cranking

';"szeak Walking 1.2 ml/kg/min [26] to 3.5 ml/kg/min [32] Treadmill walking to mod-max pain; LEA
Other mode: 2.4 ml/kg/min [20] to 5.7 ml/kg/min [22]

Muscle strength 9.5 % [25] to 273 % [35] PRT

6MW 6-minute walk, ICD initial claudication distance, D distance, 15’02:,2,];( peak oxygen consumption, PRT progressive resistance training

Parmenter et al. Sports Med (2013)



Efeitos cronicos do TF em
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Table Il: Resting cardiovascular variables measured before and after 12 weeks of strength {(n=15) or walking (n=15)
training, * Significant {P<0.05).

Pre-training Post-training A change Gmup effect Time effect Interaction effect
Resting systolic blood pressure (nanHg) T
Strength trainin 153.1£20.3 1469+ 183 -6+ 13
oo TS RS ° o 30 04° 93
Wialking training 43,7 + 304 138.0%27.3 -3+ 18
Resting diastolic blood pressure (mmnFy)
Strength training 80,9+9.: 1.3 284 9
. § 7 - 62 38 .39
Walking training 80894 /842109 -249
Resting henrt rate (bpm)
Strength training 77.3+149 71711249 -G 10
- . - - A9 kN iy
Walking training 73.7x10.8 7182112 =249
Resting rate pressure product {mmBHp.bpm)
Strength training 12057 £3121 1057342801 1485 |42 . ol -
q . P e - o - - - '(:H- .
Walking training 10759 4 2430 G384+ 3106 -605 221445 ! !

Cucato et al. VASA (2011)
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Table lll: Cardiovascular variables measured during submaximal exercise before and after 12 weeks of strength (n=15) or
walking (n=15} training. * Significant (P <0.05).

Pre-training Post-training A change  Groupeffect Time effect Interaction effect
Submaximal svstolic blood pr'n'ss:;rc (e Hg) : .
Strength training 172.8£29.5 159.1 £21.6 ~14£23 79 02 38
Walking training 166.1 + 38.8 1599+ 33,1 -6k 23
Submaximal heart rate (bpm)
Strength training 93.0£18.5 91.5% 149 S E2l 20 21 O
Walking training o819 837129 -3x7
Submaximal rate pressure product (mmHe.bpm)
Strength training 163995389 LA820£4261 -15379& 3444 23 0 75
Walking training 14337 4175 1313623114 =126 + 3005

Cucato et al. VASA (2011)
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Efeitos cronicos do TF em
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AUTOR N RESULTADOS
: | PA apos 12 semanas
McGuigan et al. 2001 20 ', PA apos 24 semanas
Stewart et al.2008 60 | PAM
Parr et al. 2009 25 — PA
| PAS, DP, FC em repouso
Cucato et al.2011 30 e| PAS e DP durante o
exercicio submaximo.
Ritti-Dias et al., 2014 19 | PAS, DP, FC em repouso




Quais os efeitos de outros
exercicios???



Ergometro de braco em
pacientes com DAP

Inferior = Superior = Controle

Walker et al. (2000)



RESUMO

Pacientes com DAP apresentam diversos prejuizos da
aptidao fisica e saude

Exercicio € recomendado como parte importante do
tratamento

Agudamente pacientes com DAP apresentam
respostas anormais durante o exercicio

Os efeitos do treinamento fisico (caminhada e forca)
na capacidade de caminhada estao comprovados

Os efeitos do treinamento fisico (caminhada e forca)
pressao arterial saos mais incertos, mas as evidéncias
apontam para efeitos benéficos

Ergometro de braco parece ser uma alternativa
interessante, mas sao necessarios mais estudos



