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The effects of therapy on spasticity utilizing a motorized exercise-cycle
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ESCLEROSIS MULTIPLE

1 Résche', C Paulus®, U Maisch', A Kasparz. E Mauch® and HH Kornhuber'

"Dc’mrrmem of Neuwrology, University of Ulm, D-89075 Ulm, Germany and 2 Fachk linik fiir Newrologie Dietenbronn,
D-88477 Schwendi, Germany

F-wave amplitudes have been used to demonstrate changes of motor neuron excitability in
patients receiving pharmacological antispastic therapy as well as in those having
physiotherapy. In this study it is shown that F-wave amplitudes can also be used to
document changes of motor neuron excitability as an effect of the therapy with a motorized
exercise-cycle, which moves the legs of paraplegic patients in a way similar to cycling. Ten F-
waves were recorded immediately before and after the therapy with a motorized exercise-cycle
in 70 legs of 35 patients with spastic paraparesis. Mean F-wave amplitude, mean F-wave/M-
response ratio and maximum F-wave/M-response ratio were significantly lower after therapy
than before. Conclusion: The antispastic effect of the therapy with a motorized exercise-cycle
may be documented by a decrease of F-wave-amplitude parameters.

Keywords: spastic paraplegia; physical therapy: exercise-cycle; electrophysiology: F-waves
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Abstract.

BACKGROUNID: Patients with end-stage renal disease (ESRD) have poor physical performance and reduced exercise capacity
due to frequent haemodialysis treatments.

OBJECTIVE: The aim of the study was to determine the effectiveness of a three-month endurance training programme in
patients with ESRD.

METHODS: In order to improve both functional fitness and skeletal muscle properties, movement therapy-cycle ergometer,
was applied in eligible ESRD patients during dialysis. The study included 40 dialysis patients, but only 27 patients completed
the full three-month training during each haemodialysis treatment. Before and after training, all patients underwent observations
according to the established protocol: functional capacity — Six-Min Walk Test, agility — Timed Up and Go test, and muscle
strength testing under isokinetic conditions at 60, 180 and 300°/s.

RESULTS: Paticnts covered significantly longer distances in the 6MWT with a higher gait intensity aficr the 3 months training
programme: the 6MWT increased from 360.8 to 390.2 m and metabolic equivalent from 2.74 to 2.85. The TUG significantly
decreased in both women and men: from 9.07 10 7.51 s, and from 9.64 s to 7.4 s, respectively. The knee extension peak moment
at 60 and 180°/s was significantly higher in women than in men following training. In addition, the women demonstrated more
significant changes in flexor muscles at all angular velocities.

CONCLUSIONS: Three-month endurance training was effective in patients with ESRD in improving both functional fitness
and skeletal muscle properties.

Keywords: End-stage renal discase (ESRD), SMWT, muscle moment, physical training
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Cycling Induced by Electrical Stimulation Improves Motor
Recovery in Postacute Hemiparetic Patients
A Randomized Controlled Trial

Emilia Ambrosini, MS; Simona Ferrante, PhD; Alessandra Pedrocchi, PhD;
Giancarlo Ferrigno, PhD: Franco Molteni, MD

Background and Purpose—This study assessed whether cycling induced by functional electrical stimulation (FES) was
more effective than passive cycling with placebo stimulation in promoting motor recovery and walking ability in
postacute hemiparetic patients.

Methods—In a double-blind, randomized, controlled tral, 35 patents were included and randomized to receive
FES-induced cycling training or placebo FES cycling. The 4-week treat consisted of 20 sessions lasting 25 minut
each. Pnmary outcome measures included the leg subscale of the Motricity Index and gait speed during a 50-meter
walking test. Secondary outcomes were the Trunk Control Test, the Upright Motor Control Test, the mean work
produced by the paretic leg, and the unbalance in mechanical work between paretic and nonparetic legs during voluntary
pedaling. Participants were evaluated before training, after training. and at 3- 1o 5-month follow-up visits.

Resulis—No significant differences were found between groups at baseline. Repeated-measures ANOVA (P<0.05)
revealed significant increases in Motricity Index. Trunk Control Test, Upright Motor Control Test, gait speed, and mean
work of the paretic leg after training and at follow-up assessments for FES-treated patients. No oulcome measures
demonstrated ~|gnl!|n.anl improvements after training in the placebo group. Both groups showed no sigmificant
lifferences | ts after training and at follow-up. A main effect favoring FES-treated patients was
demonstrated by repeated-measures ANCOVA for Motricity Index (P<0.001), Trunk Control Test (P=0.001), Upright
Motor Control Test (P=0.005), and pedaling unbalance (P=0.038).

Conclusions—The study demonstrated that 20 sessions of FES cycling trmiming significantly improved lower extremity
motor functions and accelerated the recovery of overground locomotion in postacute hemiparetic patients. Improve-
ments were maintained at follow-up. (Stroke. 2011:42:1068-1073.)

Key Words: functional electrical stimulation m hemiparesis m motor relcaming s randomized controlled rials
m rehabilitation
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Physiotherapy in critically ill patients
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KEYWORDS Abst.ract Prolonged stay in Intensive Care Unit (ICU) can cause muscle weakness, physical
Rehabilitation; dec ing, recurrent symp mood alterations and poor quality of life.

Mechanical Physiotherapy is probably the only treatment likely to increase in the short- and long-term
ventilation; care of the patients admitted to these units. Recovery of physical and respiratory functions,
Physiotherapy; coming off mechanical ventilation, prevention of the effects of bed-rest and improvement in
Weaning the health status are the clinical objectives of a physiotherapy program in medical and surgical

areas. To manage these patients, integrated programs dealing with both whole-body physical
therapy and pulmonary care are needed.

There is still limited scientific evidence to support such a comprehensive approach to all
critically ill patients; therefore we need randomised studies with solid clinical short- and long-

term outcome measures.
© 2011 Sociedade Portuguesa de Pneumologia. Published by Elsevier Espafa, 5.L. All rights
reserved.
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BM) Open A structured exercise programme during
haemodialysis for patients with chronic
kidney disease: clinical benefit and
long-term adherence

Kirsten Anding, ' Thomas Bar," Joanna Trojniak-Hennig,' Simone Kuchinke,'
Rolfdieter Krause, Jan M Rost,** Martin Halle>-%7

Strengths and limitations of this study
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ABSTRACT

Objective: Long-term studies regarding the effect of 2
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with chmpic kidney disease;  DeNefl are scarce resistance exercise programme during M
tiical benit and fong-arm Study esign: A single-cente clinical rial, non- suitable also for older and fral patients, can be
adherence. BAU Gpen randomised, investigating 46 patients with HD (63.2 permanently integrated into the dialysis routine
2015.5:2008709. +16.3 years, malefemale 24/22, dialysis vintage of a stndard diatysis unit.
toi 10.1136kmjopen-2015- 4.4 years) performing an SPEP over 5 years. The SPEP w With patients’ adherence maintained at the 80%
008703 (twice/week for 60 min during haemodialysis) level, the improvement of strength and endur-

consisted of a combined resistance (8 muscle groups) ance as well as quality of life over 1 year was
» Prepublication history and  and endurance (supine bicycle ergometry) training. significant and largest in very weak patients.
acdisonal material is Exercise intensity was continuously adjusted to = With declining health status and sample size
avallable. To view please visit  jmprovements of performance testing. Changes in reduction due to death or bansplantation, the
the joumal (htp//dedoiory’  endurance and resistance capacity, physical functioning size of the cohort was too small for quantitative
10.1136bmjopen-2015 and quality of life (QloL) were analysed over 1 year in analysis after 5 years. '
il addiion to long-term adherence and economics of . mhhmwmmm
Rnceivadl 7 May 2015 the programme ower Syzars Average power per being .wm ﬂﬂﬂbﬂl Mﬂ
Revised 16 July 2015 training session, maximal strength tests (maximal not allow for randomisation and a control group.
Accepted 31 July 2015 exercise repetitons/min), three performance-based

tests for physical function, 5F36 for Dol were

assessed in the beginning and every 6 months
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Early exercise in critically ill patients enhances short-term
functional recovery*
Chris Burtin, PT, MSc; Beatrix Clerckx, PT; Christophe Robbeets, PT; Pafrick Ferdinande, MD, PhD;

Daniel Langer, PT, MSc; Thierry Troosters, PT, PhD; Greet Hermans, MD; Marc Decramer, MD, PhD;
Rik Gosselink, PT, PhD
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Objectives: To investigate whether a daily exercise session,
usmg a bedside cycle ergometer, is a safe and effective |nu|wn-
tion in pi ing or g the d in functional exer-
cise i i swtus and g ps force that s

care unit stay. A prol

a passiw or active exercise training session for 20 mins/day,
using a bedside ergometer.

Measurements am‘ Main Results: All outcome llaln are reflec-
tive for i ricep fmeand i mtusuere

stay in the intensive care unit is associated with muscle drshnc-
tion, which may contribute to an impaired h.nchonalmt.lsuph

 at i ive care unit discharg and hospital discharg
Six-minute walking di: was i at hospital disch
No adverse events were identified during and |mmedinehl artet

1 yr after hospital ge. No evid is
the effectiveness of an early exercise training intervention to
prevent these detrimental complications.

Design: Randomized controlled trial.

Setting: Medical and surgical intensive care unit at University
Hospital Gasthuisberg.

Patients: Ninety critically ill patients were included as soon as
their cardiorespiratory condition allowed bedside cycling exerci

the ise training. At i ive care unit di

force and functional status were not different between groups. At
hospital discharge, 6-min walking distance, isometric quadriceps
force, and the subjective feeling of functional well-being (as
measured with “Physical Functioning” item of the Short Form 36
Health Survey questionnaire) were significantly higher in the
heahnent group (p < .05).

(starting from day 5), given they still had an expected prolonged
intensive care unit stay of allansl?nmchys
Interventions: Both groups i

Early i miring in cﬁﬁealv EH intensive
care unit suvrm It

p i slntus. and muscle force at
huspd.al harg {cmc;relumsum 2505)

a‘ﬂndaiystu‘ﬂarlﬁmdpassmormhmmsesmnf
upper and lower limbs. In addition, the group p

Ker Worps: therapy; phy y; critical illness;
i ive care; muscle weal bed rest
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The effect of repetitive arm cycling on post stroke
spasticity and motor control
Repetitive arm cycling and spasticity
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Abstract

This study’s aims were (1) to test whether trmining on an ann ¢ 5 motor | . and (2) 1o develop a technigue o
quantity mdividual muscle spasticity. Nme patients with a swbllm:d hmm\'udmmc (in n“:rxgc 22 months after 1scheme stroke in the
territory of middle cercbral artery) underwent a 3-week training on an arm ergometer, 5 days‘weck. The patients were tested one week before
training, at troining onsel, ot the end of training and 2 weeks after raimng. Spasticity was quantified by (1) the Ashworth Scale of the elbow
flexors and extensors, (2) the maximum active extension of the biceps, and (3) the mmimum wrgue on the lesioned side dunng arm cychng.
The datn were standardized, pooled and a 2-way ANOVA revealed a decrease of the spasticity by the tnuming (p=0.076). Simlardy muscle
foree was eval d by the Ri d Motonk A the Motricity Index and the cyclmg force, and the mnge of active movement as
the sum of the angles at 3 maximum shoulder flexion, shoulder abduction, clbow flexion and elbow extension. The truining increased the
foree (p<0.01) and also the mnge of motion (p<0.05) significantly. The patients confirmed the clinical relevance of the results. The spasticity
index — the relation between the muscle activity modulation on the normal and lesioned side — was shown o be a useful tool in quantifymg

Sividual muscle spasticity. It ws luded that cycling on an amm ergometer is a useful ol for rehabilaation,
© 2006 Elsevier B.V. All rights reserved.

Kidney Blood Press Res 2016:41:86-98 ORSrES es
DOL: 10.1155/000368548 € 2016 5. Karger AG, Basel
Pressure Published online: February 15, 2016 wwrskarger.com/kbr 86
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The Level of Anxiety and Depression in
Dialysis Patients Undertaking Regular

Physical Exercise Training — a Preliminary
Study
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Key Words
Anxiety « BDI » Chronic kidney disease » Depression « Regular physical exercise « STAI

Abstract

Background/Aims: The aim of the study was to evaluate the effects of a six-month physical
training undertaken by haemodialysis (HD) patients, on the depression and anxiety. Methods:
Patients with end stage renal disease (ESRD) were recruited from the dialysis station at the
Department of Nephrology and Transplantation Medicine in Wroclaw. Physical training took
place at the beginning of the first 4-hours of dialysis, three times a week for six months.
A personal questionnaire, Beck Depression Inventory (BDI) and State-Trait Anxiety Inventory
(STAI) were used in the study. Results: A total of 2B patients completed the study: 20 were
randomised to endurance training and 8 were randomised to resistance training. Statistical
analysis of depression and anxiety at the initial (t) and final examination (t,) indicated
a significant reduction in depression and anxiety, particularly anxiety as a trait (X2) in the
whole study group. The change in anxiety as a state correlated with the disease duration,
duration of dialysis and the initial level of anxiety as a state (t,X1). The change in anxiety as
a trait significantly correlated with age and the initial level of anxiety (t X2). Conclusions:
Undertaking physical training during dialysis by patients with ESRD is beneficial in reducing 4
their levels of anxiety and depression. Both resistance and endurance training improves mood,
but only endurance training additionally results in anxiety reduction.
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W. Galetke
W. Randerath
Spiroergometrie bei bettligerigen Patienten :‘;m
mit schwergradiger COB K.-H. Rihle
Spiroergometry in Patients with Severe Chronic Obstructive Pulmonary
Disease Confined to Bed
Zusammenfasung Abstract
Hintergrund: Kérperliches Training wird fir P; mit einer  Backgr d: Exercise training is recommended for patients

chronisch-obstruktiven Bronchitis (COB) zur Steigerung der Be-
lasthark hlen Wir hten bei bettligerigen Pa-
tienten mit schwergradger COB den Einfluss einer Spiroergome-
trie im Bett auf physiologische P, Methode: Bei
neun berddgerigen Patienten mit schwergradiger COB (FEV1.0
094+0,181,1IVC2,3+0,81, Raw 0,91 + 0,13 kPa/ljs) wurden in Ru-
he, bei passiver Bewegung mit 30 U/min, zusitzlicher aktiver
Tretarbet sowie unter maximal moglicher Umdrehungszahl die

P %uu ffaufnak VO; Atemfrequenz BF und
A i VE g Als Vergleichskollektiv
dtemcn sechs Gesunde, bei denl:n die Werte in Ruhe und unter

wurden. Die COB-Pa-
nenlen amchmn bei maximaler Tretarbeit ein VO, peak von
618 £ 177 mifmin, eine BF von 26 7.2 /min und ein VE max von
241 £51{min In Ruhe betrug die VO, 311 £56 ml/min (53 % des
VO, peak). dic BF 17,6+ 3,1/min und das VE 133+ 2,7 mlfmin
(55% des VE max). Unter passiver Bewegung mit 30 U/min zeigte
sich eine Steigerung der VO, auf 369+ 88 (62% VO, peak). der BF
auf 19+ 53 und des VE auf 164 +4.1 (68% VE max). Die Gesun-
den lagen in Ruhe mit ihrer VO, bei 377.5 ¢ 38. mit der BF bei
14221 und mit dem VE bei 11,1 £1,3; unter Passiv-Bewegung
fielen VO, auf 336+27, BF auf 12424 und VE auf 9141 ab.
Schlussfolgerungen: Eine wetrie steigert bei bettlageri-
gen COB-Patienten sowohl beirein passwer als auv:h zusitzlicher
akriver Saverstoffaufi il und
Atemminutenvolumen. Damit kann bei diesen Patienten ein kor-
perliches Training im Bett durchgefuhrt werden.

[open|

with severe chronic obstructive pulmonary disease (COPD) to
improve the endurance capacity. While many patients confined
to bed are not able to run exercise training, we investigated the
influence of a bedside passive-ergometry on ventilation in pa-
tients with severe COPD. Methods: In nine patients with severe
COPD confined to bed (FEV1.0 094+0181, IVC 23+ 081, Raw
0.91+0,13 kPajlfs) we measured oxygen uptake VO,, breathing
frequency BF and minute ventiation VE during rest, passive
movement (30 revolutions per minute), additional active move-
ment and maximal exercise, As a control group six healthy men
were investigated during rest and passive movement. Results:
During maximal exercise in COPD patients VO, peak reached
6184177 ml{min, BF 26 + 7.2/min and VE max 24,1 £5 |/min. In
rest VO, was 311 £ 56 mljmin (53% VO, peak), BF 176 ¢ 3,1 /min
and VE 13,3+ 27 ml/min (55 % VE max), while during passive
movement VO, was increased to 369 £88 (62% VO, peak), BF to
19453 and VE to 164 4,1 (68% VE max). In contrast VO; in
control subjects dropped from 377.5 £38 in rest to 33627 ml/
min during passive action, BF from 14221 to 12+ 2.4/min and
VE from 111413 to 9141 ml/min Conclusions: In patients
with severe COPD oxygen uptake, breathing frequency and mi-
nute ventilation increased not only dunng active, but even
during passive movement of a bedside ergometer, With this me-
thod an exercise training is possible even in COPD patients con-
fined to bed.

Impact of Very Early Physical Therapy During
Septic Shock on Skeletal Muscle: A Randomized

Controlled Trial

Cheryl E. Hickmann, PT, PhD'; Diego Castanares-Zapalero, MD, PhD'; Louise Deldicque, PhD%
Peter Van den Bergh, MD, PhD"; Gilles Caty, MD, PhD'; Annie Robert, PhDD’; Jean Roeseler, PT, PhD’;
Marc Francaux, PhD% Pierre-Frangois Laterre, MD'

Dbjectives: As the catabolic state induced by septic shock together
with the physical inactivity of patients lead to the rapid loss of muscle
mass and impaired function, the purpose of this study was to test
Conclusions: Early physical therapy during the first week of sep-
tic shock is safe and preserves muscle fiber cross-sectional area.
(Crit Care Med 2018; 46:1436-1443)

Key Words: autophagy; catabolism; critically ill; early mobilization;
muscle atrophy; seplic shock

whather an early physical therapy during the onset of septic shock
regulates catabolic signals and preserves skeletal muscle mass.
Design: Randomized controlled trial,
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Efectos del entrenamiento en bicicleta con
retroalimentacion visual sobre la marcha en pacientes
con esclerosis multiple™

A. Hochsprung?, A. Granja Dominguez®*, E. Magni®, S. Escudero Uribe®
y A. Moreno Garcia®

KEYWORDS Effect of visual biofeedback cycling training on gait in patients with multiple sclerosis
Muttiple sclerosis;

Lower extremity; Abstract

Cycling training; Introduction: Gait alterations are present in a high percentage of patients with multiple scle-
Gait assessment: rosis (MS). They appear from early stages of the disease and can limit patients’ capacity to
Biofeedback perform basic activities of daily living, affecting their quality of life. Visual biofeedback cycling

training appears to be a useful tool in treating these impairments. This study aims to evaluate
the short-term effect of visual biofeedback cycling training on gait in patients with M5.
Material and methods: A total of 61 patients with mild to moderate M5 were randomly assig-
ned to a control group and an intervention group. The intervention group recefved visual
biofeedback cycling training (MOTOmed vivaZ system) once per week for 3 months, and a home
exercise program. The control group only received the home exercise program. Both groups
were evaluated using the GAITRite” Walkway gait assessment system before the intervention,
during the first month of the programme, and after the intervention.

Resuits: In the intervention group, the analysis revealed statistically significant differences
between Functional Ambulation Profile (FAP) scores before and during the intervention (P=.014),
and before and after the intervention (P=.002). A statistically significant improvement was
observed in step length in the intervention group between pre- and post-intervention scores
{P=.001) and between first-month and post-intervention scores (P=.004).

Conclusions: Visual biofeedback cycling training improved specific gait parameters in the short
term and appears to be a therapeutic option for gait retraining in patients with M5.

© 2017 Sociedad Espanola de Neurologia. Published by Elsevier Espafia, §.L.U. This is an open
access article under the CC BY-NC-ND license (http:/ / creativecommons.org/ licenses/by-nc-nd/
4.0/).
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Effects of Physical Activity Training in
Patients with Alzheimer’s Dementia: Results
of a Pilot RCT Study
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Rainer Koch', Markus Donix'?
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Germany, 2 DZNE, German Center lor Neurodegenerative Diseases, Dresden, Germany
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Abstract

Background
GOPEN ACCESS There is evidence that physical activity (PA) is of cognitive benefit to the ageing brain, but lit-
Citation: Hotholl VA, Marschrer K, Scharf M, tle is known on the effect in patients with Alzheimer's disease (AD). The prasent pilot study

Stading J, Meyar S, Koch RL el &l (2015) Efleds of assessed the effect of a home-based PA training on clinical it functional abilit

Prysical Activity Training in Patients with Alzheimes’s .
Demsrtie: Resuls of 2 Pt RCT Shy. PLS OHE and caregiver burden after 12 and 24 weeks.

104d); @0 121478 doi10.1371joumal pone 0121478
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Cycling training; Introduction: Gait alterations are present in a high percentage of patients with multiple scle-
Gait assessment: rosis (MS). They appear from early stages of the disease and can limit patients’ capacity to
Biofeedback perform basic activities of daily living, affecting their quality of life. Visual biofeedback cycling

training appears to be a useful tool in treating these impairments. This study aims to evaluate
the short-term effect of visual biofeedback cycling training on gait in patients with M5.
Material and methods: A total of 61 patients with mild to moderate M5 were randomly assig-
ned to a control group and an intervention group. The intervention group recefved visual
biofeedback cycling training (MOTOmed vivaZ system) once per week for 3 months, and a home
exercise program. The control group only received the home exercise program. Both groups
were evaluated using the GAITRite” Walkway gait assessment system before the intervention,
during the first month of the programme, and after the intervention.

Resuits: In the intervention group, the analysis revealed statistically significant differences
between Functional Ambulation Profile (FAP) scores before and during the intervention (P=.014),
and before and after the intervention (P=.002). A statistically significant improvement was
observed in step length in the intervention group between pre- and post-intervention scores
{P=.001) and between first-month and post-intervention scores (P=.004).

Conclusions: Visual biofeedback cycling training improved specific gait parameters in the short
term and appears to be a therapeutic option for gait retraining in patients with M5.

© 2017 Sociedad Espanola de Neurologia. Published by Elsevier Espafia, §.L.U. This is an open
access article under the CC BY-NC-ND license (http:/ / creativecommons.org/ licenses/by-nc-nd/
4.0/).
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1 Department of Peychiatry and Psychotherapy, Division of Old Age Psychiatry and Cognitive
N psychialry, Faculty of Medicine Carl Gustav Carus, Technische Universitst Dresden, 01307, Dresden,
Germany, 2 DZNE, German Center lor Neurodegenerative Diseases, Dresden, Germany

@ * v holthot-detio @ alexiys. de
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Abstract

Background
GOPEN ACCESS There is evidence that physical activity (PA) is of cognitive benefit to the ageing brain, but lit-
Citation: Hotholl VA, Marschrer K, Scharf M, tle is known on the effect in patients with Alzheimer's disease (AD). The prasent pilot study

Stading J, Meyar S, Koch RL el &l (2015) Efleds of assessed the effect of a home-based PA training on clinical it functional abilit

Prysical Activity Training in Patients with Alzheimes’s .
Demsrtie: Resuls of 2 Pt RCT Shy. PLS OHE and caregiver burden after 12 and 24 weeks.

104d); @0 121478 doi10.1371joumal pone 0121478
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Feasibility and safety of in-bed cycling for physical rehabilitation in the
intensive care unit™-**

Michelle E. Kho, PT, PhD *"*, Robert A. Martin, BA ", Amy L. Toonstra, PT, DPT &,
Jennifer M. Zanni, PT, DSc(PT) %, Ear| C. Mantheiy, BA *,
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ARTICLE INFO ABSTRACT

Keywards Purpise: The purpose wis to evaluate the feasibility and safery of in-bed cycle ergometry as part of moutine inten-
Cycle ergometry sive care unit (KU physical therapist (FT) practice.

Critical illness Materiak and methods: Between July 1, 2010, and December 31, 20011, we prospactively identified all patients ad-
:‘:‘:“.‘::"'“"'“‘ mitted to a 16-bed medical ICU receiving cycling by a PT. prospeaively collected data on 12 different potential
AetiBeat safety events, and retrospectively conducted a chart review to obtain speafic details of each cyding session.
Nscle Resuirs: Six hundred eighry-eight patients received I'T i fors, and 181 (26%) da total of 541 cycling

sessions ( median [interquart be range (IQR )] cycling sessions per patient, 2| 1-3]). Patients' mean { SD ) age was 57
(17) years, and 103 {57%) were male. The median (IQR) time from medical ICU admission to first PT inervention
and first eycling session was 2  1-4) and 4 (246 days, respectively, with a median (KR) cycling session duration
of 25  18-30) minutes. On cycling days, the proportion of patients recerving mechanical ventilation, vasopressor
Infustons, and continuous renal replacement therapy was 807, B, and 7%, respectively, A single safety eventoc-
curred, yielding a 0 2% event rate (95% upper confidence limit, 1.0%).
Concheions: Use of in-bed cycling as part of routine PT interventions in ICL patients ks feasible and appears safe,
Further study of the poential benefits of sarly in-bed cycling is needed.

© 2015 Elsevier Inc. All rights reserved.
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FES-Cycling bei Menschen mit Querschnittldhmung -
Auswirkung auf subjektives Empfinden und
Aktivitdten des taglichen Lebens

FES-Cycling in Persons with Spinal Cord Injury - Impact
on Subjective Perception and Activities of Daily Living

2 health-related quality of ile

nur primdr messbhare Effekre. Da die subjekve
Patientenwahrmehmung filr die Nutzung von

mental importance for the use of therapy devices
during the post-inpatient period it should also be
recorded.

-
—
L
< Autoren D. Kuha', V. Leichtiried”, W. Schobersberger”, K. Rahl'
o Institute ¥ e Kinken Kinik fir P hsche und Medizin
D ’ skt fir » 2 ik und Technologie UIMIT, A-Hallin Tirol,
Institut fiir Sport-, Alp wnd Cesundh
D ‘B haftiche Kinken Hale/Sask, Zentrum fir Rickenmarkvesh Winik fGr Orthop ad
‘LI
E Schilisselwdrtes Zusammenfassung Abstract
S Querschnittlihmung v v
< e f[::::’:;:‘"uhmn Hintergrund: Bei rickliufiger stationdrer Aufent-  Background: An increasingly shorter inpatient
1 © FES-Cycling haltsdauer von Patienten bestehen die Notwen-  stay accents the need for the best possible sup-
© Schmert digkeit einer bestméglichen Unterstdtzung und  port and consequenty the effectiveness of func-
LLl © geundheitsbemgene damit Effekrivierung der funkrionsorientierten  tion d physiotherapy. Predomi Iy in
Lebensqualitit Physiotheraple. Insbesondere bei Menschen mit  padents with spinal cord injury therapy devices
D e Juerschnirdah g ki Therapiehilf mayc | the intervention and therefore
:r;:u ity el die Behandlung sinnvoll ergdnzen und sollten  should be scientifically spedfied and further eval-
2 © functiond daher wissenschaftlich spezifiziert und weiter-  uated. Functional electrical simulation could be
\O electrical stimulation fuhrend evaluiert werden. Die funktonelle Elek-  such a compk : h \ studies
© FES-cycling trostimulation (FES) wire eine soiche Ergdn-  investigated only primarily measurable effects.
‘7’ @ pan zung: bisherige Studien untersuchten jedoch  As the patient’s subjective perception is of funda-
LLl
-

Therapiegerdten im nachstationdren Zeitraum
von fundamentaler Bedeutung ist, sollte sie
ebenfalls erfasst werden.

Ziel: Diese prospektive Kohortensmidie unter-
suchte die Auswirkungen von FES auf funktionel-
le Fahig)h und Lei ameter sowie das

Objective: This prospecive cohort study evalua-
ted the FES-cycling's impact on functional abil-
ities and performance parameters as well as the
subjective pain and health perception of patients
with spinal cord injury.
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A pilot randomized controlled trial to evaluate the benefit

of the cardiac rehabilitation paradigm for the non-acute
ischaemic stroke population

Olive Lannon, Alsling Carey. Niamh Gaffney, Julla Steph Stroke Rehabifitation Unit, Baggot Street Community
Hospital and Catherine Blake Schodl of Physiotherapy and Performance Sdence, University Collsge Dublin, Ireland

Received 22nd December 2008; returned for revisions 25th February 2007: revised manuscript accepted 18th April 2007,

Objective: To evaluate rsk factor reduction and health-related quality of iife following
a 10-week cardiac rehabilitation programme in non-acute ischaemic stroke subjects
Design: Single-blinded randomized contral tnal

Setting: Outpatient rehabilitation

Subjects: Forty-eight community-dwelling ischaemic stroke patients (38 indepen-
dently mobile, 9 requiring assistance, 1 non-ambulatory) were randomly assigned to
intervention or control groups by concealed allocation

Intervention: The trial consisted of a 10-week schedule with measures taken at
weeks 1 and 10. Both groups continued usual care (exduding aembic exercise);
intervention subjects attended 16 cycle ergometry sassions of aerobic-training
intensity and two stress-management classes.

Main outcome measures: Cardiac risk score (CRS), VOu (mL Ow'kg per minute) and
Borg Rate of Perceived Exarmion (RPE)} assessad during a standardized ergomatry
1est, Hospital Anxiety and Depression Scale (HADS), Frenchay Activity Index; Fasting
Lipid Profiles and Resting Blood Pressure

Results: Group comparison with independent Hests showed significantly greater
improvement at follow-up by intervention subjects than controls in V05 (intervention
106+161t0120+22, control 11.1+1.8t011.1+1.9 t=4.734, P<0.001) and CRS
fintervention 13.4+10.1 to 124 £10.5, control 8.4 +6.7 to 16.0+6.1 t=—2.537,
P<0.05). RPE rating decreased in intervention subjects (13.4+12.2 to 12.4 42 .0} and
increased in controls (13.8 41 .8 to 14,4 +1.6); Mann-Whitney U/ (U= 173.5, P<0.085)
Within-group comparison showed significant decrease in the HADS depression
subscale in the intervention group alone (5.1 £3.4 10 3.0 +2.8) (Wilcoxon signed ranks
test £==3278, P<0.001)

Conclusion: Preliminary findings suggest non-acute ischaemic stroke patients can
improve their cardiovascular fitness and reduce their CRS with a cardiac rehabilitation
programme. The intervention was associated with improvement in self-reponed
depression

STROKE

Eur J Appl Physiol (2000) §1: 271-274 © Springer-Verlag 2000

. ARTICLE

Satoshi Muraki - Yoshito Ehara - Masahiro Yamasaki

in paraplegics with spinal cord injury

Abstract The purpose of this study was to examine the
cardiovascular responses at the onset of passive legcyele
exeraise (PLCE) in paraplegics with spinal cord injury
(PSCI) to investigate the increase in venous return from
the paralyzed lower limbs during PLCE. Six male PSCI
having lesions at levels ranging from T8 to L1 and five
male able-bodied subjects (ABS) participated in this
study. The subjects performed PLCE at pedalling fre-
quencies of 40 rpm for 6 min. Cardiac output (. ).
stroke volume (SV) and heart rate (f) were measured
before and during PLCE. In the steady state (4th and 5th
min) of PLCE, both PSCI and ABS showed a significant
mcrease i (). At the onset of PLCE. however, clear
differences in the cardiovascular response were found
between PSCI and ABS. The ABS showed a rapid and
marked i in f; and consequently Q. within 20 s of
the onset of PLCE. On the other hand, in PSCI, the O,
increased more slowly. compared with that in ABS, be-
cause of a smaller increase in f; and a delayed increase in
SV. The observed delay in the increases of 0 and SV at
the onset of PLCE in PSCI was presumably due to the
absence of afferent reflexes from the lower limbs, and to
the additional time needed for venous return to arrive at
the heart from the passively moved muscles,

Ve

LESION DE LA MEDULA ESPINAL

Key words Spinal cord injury - Passive exercise -
Cardiovascular response - Venous return -
Paralyzed lower limbs

Cardiovascular responses at the onset of passive leg cycle exercise
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Technology to enhance physical rehabilitation of critically

ill patients

Dale M. Needham, MD, PhD; Alex D. Truong, MD, MPH; Eddy Fan, MD

after critical ill-
nmwwmmnandunhmanﬂpummhamdmm

strength training for intensive care unit patients who are either
sedated or awake, m‘l may help preserve muscle wmupms

there is g g interest in starting physical med-

icine and rehabilitation !'heraw |mme|iaw after physiologic

stabilization. The introd of ph icine and rehabili-

tation-related technology into the intensive care unit may help
facilitate delivery of this therapy.

Discussion: Neuromuscular electrical stimulation therapy cre-

and i and function. Finally, custom-d
tachmloglcal aids to assist with ambulating mechanically venti-
lated patients may reduce the human resource requirements and
improve the safety and effectiveness of early mobilization in the
intensive care unit.

Conclusion: Physical medicine and rehabilitation-related tech-

Papers

MOTOmed.
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ates passive contraction of muscles through low-voltage electri-  nologies may play an important role in preventing and treating
cal impulses delivered through slun elec'l!'ods placed over target  intensive care unit-acquired neuromuscular complications. Future

les. Although | stimulation has not  studies are needed to evaluate their efficacy in intensive care unit
been studied in patients with acute critical illness, published patients. (Crit Care Med 2009; 37[Suppl.):5436-5441)
delines based on lable evid suggest that Key Wonos: electric stimulation therapy; i
cular electrical stimulation may be considered in |menme care therapy modalities; physical medicine; rehabimmn eaﬂy ambu-
unit patients who are at high risk of developing muscle lation; ise therapy; muscle weak piration, artificial;

Bedside cycle ergometry can provide range of mofion and muscle  critical care; intensive care units

REHABILITACION PRECOZ

Zyklisches apparatives Bewegungstraining versus konventionelles Gang-
training in der Rehabilitation des hemiparetischen Ganges nach Schlaganfall:

Eine Pilotstudie
Cyclic Movement Training versus Conventional Physiotherapy for Rehabilitation of Hemiparetic Gait after Stroke:
A Pilot Study
Ll
O LT - Podubecka', & Scheer'- %, 5. Theillg', R. Wiederer', R Oberhofier’, D. A. Nowak'-*
o Iestitute ! Neurologische Fachin k. Kink Kipfenberg
l_ Fakultst fir Sport- und Sport-und G g, Technische Universtat Minchen
W ) Newciocishel s binik, Philpps Unkerdtis, Marburg
Schiiissehwbrter Zusammenfassung Abstract
© Gangstiung v v
g mﬂﬂ:"‘p’:m Hintergrund: Die motorische F rholung  Rackg Recovery of impaired motor func
o Sd-laq“ ;::: 9 nach einem Schi, il ist trotz Rehabili tions folk stroke is c inc
e meist inkomplett. 6 Monate nach dem akuten Er-  in spite of i ion p
Karywords eignis leiden bis zu 60 % der Bewoffenen weitethin -~ At 6 months following a stroke up to 60% of af-
© gait disorder an elnﬂ alllagsrdwanten momnschen Behinde-  fected individuals still suffer from permanent
:p::mmi'a:”" nng, einer hemip hen Gang- motor deficits, in particular hemiparetic gair,
& ;W: g storung. Es besteht somit ein relevanter Bedarfan  that are relevant for daily life. Novel innovatve

neuen, innovativen Therapiestrategien, um die he-  therapeutic strategies are needed to enhance the
iparetische G trung nach Schi fall zu recovery of impaired gait funcrion following
verbessern. stroke.

Nearorchahilitstion and
Newrsl Hepair

Valumme 23 Number 6
JulyiAugest 2009 600608
£ 2000 The Autior(s)

VL1 7T 1545065 30R3 28T 26
ity mnr sagepub.com

Forced, Not Voluntary, Exercise Improves
Motor Function in Parkinson’s Disease Patients

Angela L. Ridgel. PhD, Jerrold L. Vitek, MD, PhD, and Jay L. Alberts. PhD

Background Animal studies indicaie forced exercise (FE) improves overall motor function in Parkinsonian rodenss. Global improve-
ments in motor function following voluntary exercise (VE) are not widely reponed in human Parkinson's discase (PD) patients, Objective.
The aim of this study was 1o compare the effects of VE and FE on PD symptoms, motor function, and bimanual dexterity. Merhods. Ten
patients with mild w0 mod PD were random 110 complete & weeks of FE or VE. With the assistance of a trainer, patients
in the FE group pedaled at a rae 30% greater lJ!;‘m their preferred voluntary rate, whereas paticnts in the VE group pedaled at their pre-
ferred rate. Acrobic imensity for both groups was identical, 60% to 80% of their individualized wraining hean rate, Results. Aerobic finess
improved for both groups. Following FE, Unified Parkinson’s Discase Rating Scale (UPDRS) motor scores improved 35%, whercas
patients completing VE did not exhibit any improvement. The control and coordination of grasping forces during the performance of a
functional bi I d ity task imp d significamly for patients in the FE group, whercas no changes in motor performance were
observed following VE. Imp in clinical of rigidity and bradykinesia and biomechanical measures of bimanual dexier-
ity were mamiained 4 weeks afier FE cessation. Conclusions. Aerobic fimess can be improved in PD patients following both VE and FE
interventions. However, only FE results in significant improvements in motor function and bimanual dexterity. Biomechanical data indi-
cate that FE leads to a shift in motor control strategy, from feedback to a greater reliance on feedforward processes, which suggests FE
may be altering central motor control processes.

PARKINSON

Key Words:  Parkinson s disease; Evercive; Mamal dexterity; Motor contrd; Grasping forces; Movement disorder

10
- JATEEEEEEEEE



DOCTOR'S
CHOICE Papers

~ Paricin por ef movimiento
MOTOmed.

un movimiento diferente

Jeurnal of Aging and Physical Activity. 2011, 10, 8798
© 201 Human Kinclics. Inc.

Changes in Executive Function
After Acute Bouts of Passive Cycling
in Parkinson'’s Disease

Angela L. Ridgel, Chul-Hoe Kim, Emily J. Fickes,
Matthew D. Muller, and Jay L. Alberts

Individuals with Parkinson’s disease (PD) often experience cognitive declines.
Although pharmacologic therapies are helpful in treating motor deficits in PD.
they do not appear to be effective for cognitive complications. Acute bouts of
moderate acrobic exerci ve been shown 1o improve cognitive function in
healthy adults. However, individuals with PD often have difficulty with exercise.
This sudy examined the effects of passive leg cycling on executive function in
PD. Exccutive function was assessed with Trail-Making Test (TMT) A and B
before and after passive leg cycling. Significant improvements on the TMT-B
testoccurred after passive kg cycling, Funhermore, the difference between times
1o complete the TMT-B and TMT-A significantly decreased from precycling to
posteycling. Improved executive function after passive cycling may be a result
of increases in cerebeal blood flow. These findings suggest that passive exercise
could be a concurrent therapy for cognitive decline in PD.

PARKINSON

Keywords: exercise, rehabilitation, cognition, movement disorders

ORIGINAL ARTICLE

Active-Assisted Cycling Improves Tremor and Bradykinesia in
Parkinson’s Disease
Angela L. Ridgel, PhD, Corey A. Peacock, MS, Emily J. Fickes, PhD, Chul-Ho Kim, PhD)

ABSTRACT. Ridgel AL, Peacock CA. Fickes EJ, Kim C-H. Conichapous THils. PGB co0M e, ied & SOMitiE
Lok

Active-assisted cycling improves tremor and bradvkinesia in
Parkinson's disease. Arch Phys Med Rehabil 2012;93:2049-54,

Key Words: Cycling: Exercise: Movement disorders: Re-

PARKINSON

Objectives: To develop a rapid cadence cycling intervention habilitation; Tremor, ) o
(active-assisted cycling [AAC]) using a motorized bike and o © 2012 by the American Congress of Rehabilitation
examine physiological perimeters during these sessions in in- Medicine

dividuals with Parkinson’s disease (PD). A secondary goal was
o examine whether o single session of AAC at a high cadence
would promote improvements in tremor and bradykinesia sim-
ilar to the on medication state.

Early, goal-directed mobilisation in the surgical intensive 3h®
care unit: a randomised controlled trial

Stefan | Schaller, Mat thew Anstey, Manfred Blobner, Thomas Edrich, Stephanie [ Grabétz, Nse Gradwohl-Maiis, Markus Heim, Timothy Houle
Tobias Kurth, Nicola Latronico, Jarone Lee, Mat thew | Meyer, Thomas Peponis, Daniel Tafmar, George CVefmahos, Karen Waak, | Matthios Wiz,
Ross Zafonte, Mat thios Eikermann, for thelnt emat ional Earfy SOMS- guided Mobdlization Research Initiative”

Summary

Background Immobilisation predicts adverse outcomes in patients in the surgical intensive care unit (SICU). Atiempis to
mubilise critically ill patients early afler surgery are frequently restricted, but we tested whether early mobilisation leads to
improved mobility, decreased SICU length of stay, and increased functional independence of patients at hospital discharge.

POSTRADOS
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1 Rehabd Med 2017; 49: 78-B3

ORIGINAL REPORT

| W) Check for updates

INFLUENCE OF ARM CRANK ERGOMETRY ON DEVELOPMENT OF LYMPHOEDEMA
IN BREAST CANCER PATIENTS AFTER AXILLARY DISSECTION: A RANDOMIZED

CONTROLLED TRAIL

Thorsten SCHMIDT, PhD?, Jette BERNER®, Walter JONAT, MD, PhD¥, Burkhard WEISSER, MD, PhD?, Christoph ROCKEN,
MD, PhD?*, Marion VAN MACKELENBERGH, MD? and Christoph MUNDHENKE, MD, PhD?
From the '‘Comprehensive Cancer Center North, ‘OB/GYN, University Hospital for Women, and *Institute of Sport Science, University

of Kiel, Kiel, Germany

Objective: To investigate the safety and efficacy of
arm crank ergometry in breast cancer patients af-
ter axillary lymph node dissection, with regard to
changes in bioelectrical impedance analysis, arm
circumference, muscular strength, quality of life and

Conciusion: These results confirm the feasibility of
arm crank ergometer training after axillary lymph
node d i and high P ts in
strength, quality of life and reduced arm symptoms
with this training.
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fatigue.
Design: Randomized controlled clinical intervention
trial.

Current Approaches to Restoring Walking in Patients
during the Acute Phase of Cerebral Stroke

V. I. Skvortsova, G. E. Ivanova, N. A. Rumyantseva,
A. N, Staritsyn, E. A. Kovrazhkina, and A. Yu. Suvorov

Translated from Zhumal Nevrologii i Psikhiatrii imeni 8, 8. Korsakova, Vol. 110, No. 4, pp. 25-30, April,
2010.

The aim of this study was to create a complex program for restoring walking in stroke patients using
mator-assisted walking trainers. The study included patients (mean age 59 = 104 years) in the acute
phase of stroke who were unable to walk independently: 53 patients were in the study group and 25 in
the control group. The mean time from onsel Lo treatment using motor-assisted trainers was 14 = 1.6 days
and was defined on the basis of adequate test results, The rehabilitation program included daily 30-min
sessions of physical therapy. Patients of the study group but aot controls also received 20-min sessions
using Motomed Viva 2 and Gail Trainer | (GT1) motor-assisied trainers accompanied by continuous
monitoring of arerial blood pressure and heant rate. Patients received 3-12 (mean 7 = 1) sessions on the
GTI1. After complex rehabilitation treatment, patients of the study group, as compared with controls,
showed significant (p < 0.01) improvements in dynamics on the standing stubility, walking functionali-
ty, and the Berg and Bartel scales; all patients of this group became able to walk with a suppon or com-
pletely independently. In the study group there were sigmificant (p < 0.05) decreases in the proportions
of patients with impaired propricception (from 37.7% w0 9.4%) and lower limb ataxia (from 37% 0
11.3%¥; no such changes occurmed in the control group. These results lead 1o the conclusion that the com-
plex use of reflex ) ! and robot-driven me py in paticnts during the scute phase of
stroke produces improvements in functional activity and increases the level of independence by dis-
charge from hospital.

STROKE

KEY WORDS: cerchral stroke. mechanatherapy, motor-assisted trainers. complex walking restoration program.
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Full length Article

Active assistive forced exercise provides long-term improvement to
gait velocity and stride length in patients bilaterally affected by
Parkinson's disease

T. Stuckenschneider **, . Helmich®”, A. Raabe-Oetker ", I. Frobose®, B. Feodoroff*

“Institute of Health Pramotion and Clinical Movement Science. German Sport University Cologne, Amt Spertpark Mingersdor 6, 50933 Cologne, Germany
* Deparmment of Neurology, Pry chosame e Medicine and Psychiarry, stinate of Hemlth Pramotion end Clinicol Movement Scimee. German Sport Uindversine
Cologne, Am Sporipark Mingersdor| 6. 50933 Colvgne, Germany

PARKINSON

ABSTRACT

Forced exercise training presents a valid method of improving symptoms of Parkinson's disease such as
rigor, dyskinesia and gait dysfunctions, Brain imaging data suggest that use of active assistive forced
exercise could improve Parkinsonian symptoms more effectively than passive assistive forced exercise.
However, the long-rerm effects of active versus passive assistive forced exercise on the symptoms of
Parkinson's disease are unknown.

Here, 24 patients showing bilateral effects of Parkinson's disease undenwent a 12 week intervention of
either passive or active assistive forced exercise, We analyzed tremor scores, galt parterns, and scores on
the Unified Parkinson's Disease Rating Scale-lll from three timepoints—before beginning the
intervention, upon completionofthe intervention, and twelve weeks after completionofthe intervention,
Participation in both passive and active assistive forced exercise increased gaitvelocity (0.5 km/h), swing
phase (%), monopedal stance phase | 2%), elongated stride length [ 11 cm) and decreased double stance
phase { 4%). However, with participation in active assistive forced exercise, postural and kinetic tremor
were also reduced and gait velodity and stride length were increased long-term.

Given these findings, we condude that future treatment for patients bilaterally affected by
Parkinson's disease should carefully consider the type of assistive forced axercise intervention t be 1 2
used,

© 2015 Hsevier BV. All nghts resenved



DOCTOR'S
CHOICE

Paricin por ef movimiento
’ﬂ

ki, Papers

MOTOmed.

un movimiento diferente

s

El E\ﬂ ER Physiotherapy 92 (2006) 8157
Uptake of and adherence to exercise during
hospital haemodialysis
Matthew Torkington, Maureen MacRae, Chris Isles*
Renal Unie. Dumfries and Galloway Royal Infirmary,
\ Bankend Road, Dumfries DGT4AR UK
Abstract

Objectives To determine the uptake of and adherence Lo exercise during hospital haemodialysis.

Design Eight-week intradialytic cycling programme, supervised by a physiotherapist.

Participants Forty-nine patients who were being treated by hospital haemodialysis in Dumfrics at the start of July 2003

Main outcome measure The percentage of patients who were still exercising at the end of the B-week programme,

Results Three patients were incligible: one died, one moved to another centre and one transferred 1o peritoneal dialysis. Eight (17% ) paticnts
were not interested in taking part in the study and 16 (33%) had medical problems that prevented them from taking part. Twenty-two of the
remaining 46 (48%) patients began the programme. Those who exercised were younger (58 versus 67 years) and had fewer comorbidities
(1.3 versus 2.1) than patients who did not exercise. Seventeen patients (77% of those who staned exercising and 38% of those eligible w0
exercise) were still cycling at the end of the 8-week period. Sixteen of the 22 patients felt that they had benefited from the programme. and
all 22 patients said that the programme should continue.

Conclusions Around 40% of kaemodialysis patients may be suitable for and able 10 complete an 8-week intmudialytic cycling programme.
This is a higher rate of sdherence Lo exercise than reported in the | Our exy cof b fialysis patients in south Scotland
suggests that uptake and adherence may be maximised by the presence of a physiotherapist during each dialysis session, and by targeting
patients for exercise during dialysis rather than in an outpatient settng.

2003 Chanered Society of Physiotherapy. Published by Elsevier Lud. All rights reserved.

HEMODIALISIS

Kevwords: Excrcise: Rehabili : Hospital b dualysis: Chromc kidoey discase

The cardiovascular effects of upper-limb aerobic exercise in
hypertensive patients

Timm H. Westhoff*, Sven Schmidt®, Viola Gross®, Marian Joppke®,

Walter Zidek?, Markus van der Giet** and Fernando Dimeo®™*

\
Background Aerobi ise is ded as Results The program led to a significant
a helpful adjunct to obtain blood prusura control in reduction in systolic (134.0 + 20,0 to 127.0 + 16.4 mmHg;
hypertensi Sneml ¥p are P=0.03) and diastolic blood pressure (73.0+21.6to
limited by I laints or | lusi 67.1 +8. Hg; P=0.02) jed by a significant
disease from lower-limb tlefd“ such as jogging or improvement in Cz (3.5 1.6 to 4,8+ 2.0 ml/mmHg x 100;
cycling. In the d lled study, we P=0.004). Flow diated dilation, index,and

HIPERTENSION

evaluate whether an aerobic arm-cycling program provides
a measurable cardiovascular benefit.

C, were not significantly affected (P> 0.05). Physical
performance as derived from lactate and heart rate curves
of lower-limb we“ tests was unchanged, whereas

Methods Twenty-four probands were doml: ito
udarlary activity or a heart rate controlled 12 week

Isth f arm-cycling at target lactate
:on:cllrlhnns ofmiummdﬂ Endothelial function was
assessed by flow-mediated dilation of the brachial artery.
Augmentation index and large/small artery compliance
{C, and C,) were measured by computerized pulse-wave
analysis of the radial artery.

rkioad in an upper-imb ergometry significantly
hcruued (P=0. I'DS] Blood pressure and vascular
d h d in the control group.
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