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RESUMO

Contextualizacdo: A espasticidade ¢ uma desordem neuromuscular que culmina em déficits
funcionais em individuos pos-Acidente Vascular Cerebral (AVC). A crioterapia é um dos principais
meios usados para diminuir temporariamente a espasticidade, contudo ndo € claro na literatura quais
efeitos o resfriamento poderia causar no controle sensoriomotor em hemiparéticos. N&o foi descrito na
literatura se a crioterapia poderia interferir nas submodalidades de sensibilidade profunda destes
individuos, como o senso de posicdo articular. Objetivos: Avaliar os efeitos imediatos da crioterapia
(pacote de gelo) sobre o senso de posi¢cdo articular do tornozelo, o nivel de espasticidade e o
desempenho na marcha de individuos hemiparéticos espasticos cronicos p6s-AVC. Métodos: Este foi
um estudo controlado com delineamento crossover que contou com a participagdo de dezesseis
sujeitos hemiparéticos crénicos, randomizados em dois grupos: 1) aqueles que receberam a aplicagdo
da crioterapia durante todo o primeiro bloco de avaliacGes e apds quinze dias passaram pelo mesmo
procedimento apos a aplicagdo da intervengdo controle (Grupo Crioterapia - CT) e 2) aqueles que
receberam a aplicacdo da intervencdo controle durante todo o primeiro bloco de avaliagdes e apos
quinze dias passaram pelo mesmo procedimento apés a aplicacdo da crioterapia (Grupo Intervencao
Controle - CI). O Senso de Posicdo Articular (JPS) do tornozelo foi mensurado através de um
dinambmetro isocinético Biodex Multi-joint System 3, antes e imediatamente apds 20 minutos de
ambas as aplicagcbes. O menor erro absoluto em relagdo ao teste proprioceptivo foi calculado e
utilizado para determinar a propriocepgdo. O nivel de espasticidade da musculatura do tornozelo foi
pontuado de acordo com a Escala de Ashworth Modificada (MAS). O teste de caminhada de 6 metros
(6MW) foi aplicado para determinar a velocidade da marcha dos participantes. Resultados: A
crioterapia reduz o nivel de espasticidade da musculatura do tornozelo, sem alterar o seu Senso de
Posicdo Articular ou a velocidade da marcha dos individuos. Conclusdo: A crioterapia (pacote de
gelo) reduz o nivel de espasticidade em individuos hemiparéticos espasticos cronicos, sem alterar o

seu Senso de Posicdo Articular e os pardmetros temporais da marcha.

Palavras-chave: reabilitacdo fisioterapia, plasticidade neuronal, acidente vascular cerebral.
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APRESENTACAO

A dissertacdo esta estruturada de acordo com as recomendacdes do Programa de Pds-
Graduacao em Fisioterapia da UFSCar. Inicialmente sera descrita uma breve contextualizacédo
do trabalho, seguida pelos objetivos do estudo. A seguir, € apresentado 0 manuscrito
intitulado "Cryotherapy reduces muscle spasticity, but does not affect joint sense position and
walking speed in chronic post stroke subjects: a randomized sham-controlled crossover
study". Este manuscrito serd submetido a American Journal of Physical Medicine and
Rehabilitation. Por fim, a conclusdo do estudo, bem como as atividades desenvolvidas pelo

aluno no periodo.
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CONTEXTUALIZACAO

O presente estudo faz parte de uma linha de pesquisa implementada no Laboratdrio de
Pesquisa em Fisioterapia Neuroldgica (LaFiN). Esta dissertagdo de mestrado faz parte de um
projeto maior do laboratorio que verifica os efeitos da crioterapia no controle momentéaneo da
espasticidade e seus desdobramentos sobre o controle sensério-motor, as propriedades

mecénicas dos musculos espasticos e a funcionalidade em individuos pés-AVC.

Atualmente, ha uma falta de consenso e evidéncia na literatura sobre uma série de
mecanismos de acdo do gelo em pacientes neurologicos. Apesar de bem descrita a reducéo da
espasticidade apds a crioterapia, ndo é claro o seu impacto sobre a sensibilidade e o
desempenho em tarefas funcionais. Neste estudo, foram abordadas as seguintes implica¢oes
clinicas: Seria a crioterapia capaz de alterar componentes da propriocepcdo em membros
inferiores de individuos hemiparéticos espasticos? Haveria qualquer prejuizo ou facilitagdo

para a marcha destes individuos?

Estes projetos receberam apoio financeiro da FAPESP e CNPq.
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OBJETIVOS

Objetivos Gerais

Avaliar os efeitos imediatos da crioterapia (pacote de gelo), aplicada sobre o musculo
triceps sural parético, sobre a espasticidade destes musculos, 0 senso de posicao articular do
tornozelo durante os movimentos de tornozelo, bem como sobre o desempenho da marcha, em

individuos hemiparéticos cronicos.

Objetivos Especificos

Avaliar os efeitos imediatos da crioterapia (pacote de gelo), aplicada nos musculos triceps

surais paréticos de individuos hemiparéticos espasticos crénicos, sobre:

e O senso de posicao articular do tornozelo, mensurado pelo erro absoluto na angulacéo,
em menores e maiores amplitudes de movimento para dorsiflexdo e flexdo plantar.

e O nivel de espasticidade da musculatura do tornozelo parético, determinado pela
Escala de Ashworth Modificada.

e Velocidade da marcha durante o teste de caminhada de 6 metros.
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MANUSCRITO

O artigo serd submetido ao periodico American Journal of Physical Medicine and
Rehabilitation (fator impacto 2,04 e qualis A1) — Anexo |

Cryotherapy reduces muscle spasticity, but does not affect joint sense position and
walking speed in chronic post stroke subjects: a randomized sham-controlled crossover

study

Luccas Cavalcanti Garcia!, Carolina Carmona Alcantara', MSc, Gabriela Lopes Santos’,

MSc, Jodo Victor Almeida Moncao', Thiago Luiz Russo®, PhD

Laboratory of Neurological Physiotherapy Research, Department of Physical Therapy,

Federal University of Sdo Carlos (UFSCar), S&o Carlos, SP, Brazil

Corresponding Author: Thiago Luiz de Russo, Laboratério de Pesquisa em Fisioterapia
Neuroldgica. Departamento de Fisioterapia. Universidade Federal de Sdo Carlos — UFSCar.
Séo Carlos, SP, Brazil. Rodovia Washington Luis, Km 235. Zip Code: 13565-905. Telephone:

+551633519578. E-mail: thiagoluizrusso@gmail.com
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Abstract
Background: Spasticity is a neuromuscular disorder that causes functional impairments in
post-stroke individuals. Cryotherapy is used to temporarily reduce spasticity, but its effects on
sensorimotor control components, such as the joint position sense (JPS), and gait performance
in hemiparetics individuals are still unclear. Objectives: To evaluate the immediate effects of
cryotherapy (ice pack modality) on the spasticity level, ankle JPS and gait performance in
chronic hemiparetic individuals post-stroke. Methods: Sham-controlled crossover design.
Sixteen chronic hemiparetic subjects were randomized into two groups: 1) those who received
cryotherapy and after fifteen days they received control intervention (Cryotherapy Group —
CT); and 2) those who received control intervention and after fifteen days they received
cryotherapy (Control Intervention Group — ClI). Joint position sense (JPS) of the ankle was
measured in the paretic side by using a Biodex Multi-joint System 3 dynamometer before and
after receiving 20 minutes of either applications. The lower absolute error scores were
calculated for data analyses and used to determine proprioception. The spasticity levels of
ankle’s muscles were scored according to the Modified Ashworth Scale. The 6-meter walking
test was applied to determine participants walking speed. Results: Cryotherapy reduced the
spasticity level of ankle dorsiflexors and plantar flexor muscles, without altering the ankle
joint position sense and gait speed. Conclusion: Cryotherapy (ice pack) reduced spasticity

level in chronic hemiparetic patients, without altering the ankle JPS and gait performance.
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Introduction

Stroke, the second most common cause of death and the major cause of disability in
adults worldwide, is often related with some degree of disability (Almeida, 2012), which
impairs the working and daily living activities. Most of these impairments are related to the
hemiparesis contralateral to the injured hemisphere. The hemiparesis can be characterized by
motor control deficits, weakness and changes in muscle tone (Hsu et al., 2003; Lin et al.,
2006). Previous data showed that even though 60% of individuals can walk after
rehabilitation programs (Preston et al., 2011), deficits in the lower limbs function usually
persist, affecting gait performance and functional mobility (Gerrits et al., 2009; Chisholm et
al., 2013), which can be characterized by lower velocities and compensatory asymmetries
(Hsu et al. 2003; Lin et al., 2006).

These deficits are often related to ankle dorsiflexor muscles weakness, spastic extensor
pattern predominance, ankle joint stiffness, and proprioceptive deficits (Park et al., 2013). In
particular, the ankle muscles spasticity has been reported as an important cause of spatial
asymmetry during ambulation (Lin et al. 2006). Although spasticity is quite common among
hemiplegic patients, its control is still a challenge for the rehabilitation team. Resources such
as electrical stimulation, proprioceptive neuromuscular facilitation and cryotherapy are
routinely used aiming to temporarily control spasticity and/or facilitate functional training.
However, their effects and efficacy still lack studies (evidence-based practice).

Cryotherapy, in particular, has a large gap in the literature about its real effects, action
mechanisms, efficacy and safety in neurological patients with spasticity. With a low cost,
application facility and only a few adverse effects, the cryotherapy is defined as the use of any
substance that removes the heat from the body, resulting in decreased tissue temperature

(Nadler et al., 2004). In healthy subjects, the physiological effects of cryotherapy include
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blood flow reduction, decreased local metabolism and reduction in the sensory and motor
nerve conduction velocity (Algafly & George, 2007, Herrera et al., 2011).

The studies which detected momentary spasticity reduction attribute this effect to the
reduction of the sensitivity of the muscle spindle (Allison & Abraham, 2001). Moreover,
spasticity reduction has already been related to the facilitation of alpha motoneurons and
inhibition of the gamma system. However, the neurophysiological mechanisms that support
the modulation of spasticity by cryotherapy appear to be much more complex, including
cutaneous afferents and central nervous system inputs (Michlovitz, 1990). A previous study
(Allison and Abraham, 2001) found that cryotherapy reduces ankle muscles spasticity,
measured by the Modified Ashworth Scale, but hinders the performance on coordination
tasks, such as performing alternating dorsiflexion and plantar flexion movements of the ankle
in post-cranioencephalic trauma individuals. The authors argue that despite the cryotherapy is
able to temporarily reduce spasticity, changes related to decreased motor and sensory nerve
conduction velocity and increased stiffness as a result of muscles, nerves and joint cooling
could impair the coordination activities that required speed.

Findings arising mainly from studies that investigated if cryotherapy interferes on
athletes’ performance have shown controversial results (Vieira et al., 2013; Hopkins &
Stencil, 2002; Hatzel & Kaminski, 2000). It is also not clear in the literature if cryotherapy
could interfere with spastic patients sensitivity, as in post-stroke individuals, and therefore
result in performance changes during functional tasks. Data on the commitment of post-stroke
sensory functions show a particularly high incidence for the somatosensory system, reaching
85% of the patients (Carey, 1995; Kim & Choi-Kwon, 1996). Among the sensory
components, proprioception has been reported as an important deep sensitivity actor which
operates in the control of human movement, and their deficits lead to declines in postural

control, protective reflex, joint movement, balance ability and gait (Park et al., 2013).
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Proprioception is divided into three submodalities: conscious or unconscious perception of
joint position (joint position sense), movement (kinesthetic), and strength, weight and effort
(sense of strength) (Roijezon et al., 2015).

Each proprioception submodality is mainly influenced by specific receptors,
depending on their roles. The JPS is under muscle spindle great influence, because this
receptor has the function of perception and afferent regarding the changes in muscle length.
This submodality is important to the perception of the limb in space and, therefore, determine
the required range of motion to complete the task (Yalcin et al., 2012). Recently, Yalcin and
colleagues (2012) showed that post-stroke individuals had ankle joint position sense deficits
during dorsiflexion and plantar flexion, with no relation to functional deficits. However, there
is no available information in the literature regarding the interference of cryotherapy on joint
position sense in hemiparetic individuals. Given that cryotherapy in often used in the clinical
scenario, it is plausible to investigate and clarify if this intervention would have any negative
effects on proprioception in spastic post-stroke subjects, likely compromising functional
performance.

Thus, the objective of the study was to evaluate the immediate effects of cryotherapy
(ice pack modality), applied on the rear leg muscles, on the spasticity level of these muscles,
ankle joint position sense during the dorsiflexion and plantarflexion movements, as well as
the gait performance in chronic hemiparetic individuals. The hypothesis was that the cooling
would shortly reduce the spasticity level of the rear leg muscles of the individuals, however,
could also compromise the ankle joint position sense, negatively interfering on temporal gait

parameters.
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Methods
Experimental design

This study presents a crossover, controlled, randomized design conducted at a single
center in chronic hemiparetic patients. The research activities of this study received ethical
approval by the Ethics Committee in Brazil (Number: 1.469.151) and it was registered in the
Clinical Trials (NCT02736747). Written informed consent was obtained from each patient
prior to taking part in the study.

The initial assessment included a screening to select the sample and a clinical
evaluation, followed by two evaluation blocks (pre and post crossover). All assessments were
performed by the same blind evaluator. The screening evaluation was performed for selection
of the individuals according to inclusion and exclusion criteria. Enrolled subjects were
submitted to the following sessions in three separate days: spasticity evaluation (Modified
Ashworth Scale - MAS), joint position sense (JPS) evaluation, and walking evaluation (6-
meter walking test - 6MW), before and after intervention (cryotherapy or control). Seven days
rest period was considered between each session. The first block with these three evaluations
was followed by a wash-out period of fifteen days before the repetition of all evaluations
(spasticity, JPS, and gait speed) in the second block, but at this time evaluating the effect of
the other intervention (cryotherapy or control). The included participants were randomly
assigned to one of two groups using sealed opaque envelopes to receive the Cryotherapy (CT)
first or Control Intervention (CI) first. An independent staff member prepared the envelopes.

A schematic representation of the experimental design is shown in Figure 1.
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[ SCREENING ] Screening and Clinical Assesment

I

Randomization

First Contral Intervention Group (C) ‘ First Cryotherapy Group (C'T)
v Y
MAS assessment with Control Intervention MAS assessment with Cryotherapy
v v
First Block TIPS assessment with Control Intervention JPS assessment with Cryotherapy
v Y
MW assessment with Control Intervention 6MW assessment with Cryotherapy
" r
Wash-out period (2 weeks)
MAS assessment with Cryotherapy MAS assessment with Control Intervention
v A J
Second Block JPS assessment with Cryetherapy JP5 assessment with Control Intervention
A v
MW assessment with Cryotherapy MW assessment with Control Intervention

Figure 1 — Schematic representation of the experimental design. JPS: Joint Position Sense.

MAS: Modified Ashworth Scale. 6MW: 6-Meter Walk.

Participants

The following inclusion criteria were used: age between 40 and 75 years with chronic
spastic hemiparesis (post-stroke time greater than 6 months) due to unilateral ischemic stroke
of any hemispheres. Subjects with recurrent stroke were included; however, stroke should be
happened in the same hemisphere. Individuals should present spasticity levels between 1 and
3 according to MAS (Bohannon & Smith, 1987) on the ankle flexor muscles and a minimum
passive range of motion of 5° for dorsiflexion and 15° for plantar flexion. Furthermore,
patients should present walking ability classified in levels 2, 3, 4 or 5 according with the
Functional Ambulation Category (FAC) (Wade, 1992). Moreover, a minimum score on the
Mini Mental State Examination according to the education level of the volunteer was

considered (Folstein et al; 1975).
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The following exclusion criteria were applied: peripheral neuropathy; adverse
reactions to cold; intolerance to the ice pack application; lack of sensitivity to cold; presence
of Raynaud's phenomenon; ulcers or skin lesions; serious cardiovascular or peripheral
vascular disease (heart failure, arrhythmia or angina pectoris); any other orthopedic or
neurological disorder; botulinum toxin application up to six months before the study;
cognitive or communication disabilities; lower limbs joint or muscle previous injuries; pain

during the assessment procedures.

Clinical assessment

The subjects underwent an interview, which included the medical history and physical
examination performed by an experienced physiotherapist. The initial clinical assessment
included the collection of anthropometric data, such as weight and height, the application of
the Fugl-Meyer scale for lower limbs (FMA-LE) (Maki et al., 2006), and the evaluation of
passive range of motion (ROM) for dorsiflexion and plantar flexion using a goniometer.
These ROM measurements were performed with the knee in a neutral position and at 90°

flexion.

Spasticity Evaluation

Spasticity level of ankle dorsiflexor and plantar flexor muscles was evaluated using
Modified Ashworth Scale (MAS) (Bohannon & Smith, 1987) before and after application of
the intervention (control/cryotherapy). For the dorsiflexors assessment, patients remained
lying on the table in lateral decubitus and the evaluator performed a fast-moving ankle plantar
flexion from maximum dorsiflexion. To evaluate the posterior muscles, a fast ankle
dorsiflexion movement was performed from a maximum plantar flexion (Bohannon & Smith,

1987). This scale is composed of six level of spasticity, which range from 0, characterized as
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"normal tonus"” or "no increase in muscle tone" to 4, "stiffness of affected part” or “limited
range of motion” (Cho et al., 2013). For the analysis, these spasticity levels (0, 1, 1+, 2, 3, 4)
were categorized in the following levels 0, 1, 2, 3, 4, and 5, respectively. The mean values
before and after intervention were considered for analysis (Cho et al, 2013; Suh et al, 2014;

Tsuchiya et al, 2016).

Joint Position Sense Evaluation (JPS)

Ankle joint position sense was evaluated by passive joint position test reproduction
(Myers and Lephart, 2000; Lephart et al., 2002; Yalcin et al, 2012). This assessment was
performed on an isokinetic dynamometer (Biodex Multi-joint System 3, Biodex Medical
System Inc., New York). Before each test, the dynamometer was calibrated according to the
manufacturer’s guidelines. Individuals remained seated in a chair with the hip at 70° and knee
at 45° of flexion, with trunk stabilized by belts. Similarly, the hip and thigh were fixed to the
dynamometer chair by strips according to the description of the equipment manual. The
dynamometer rotation axis was aligned with the lateral malleolus and the foot was fixed on
the device with strips assigned to the ankle joint. Moreover, during the testing, the individuals
were blindfolded to exclude any possible visual cues. However, the individuals did not wear
headphones because the communication with experimenter was necessary in order to guide
them before and in the between of each test. No feedback was provided at any moment
(Myers and Lephart, 2000; Niessen et al., 2008).

At the beginning, the dynamometer moved the ankle of each subject passively from
the initial position (neutral - 0°) toward the reference position (5° and 15° dorsiflexion and
15° and 30° plantar flexion). The participant remained in the reference position for 10 seconds
before returning the ankle passively to the initial position. Subsequently, the ankle was moved

passively towards the reference position. The subjects had to press a button when they felt
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that the reference position had been reached, which corresponds to the indicated position. The
stop button was held in the non-paretic hand. The dynamometer movement speed was 2° per
second for each test. The absolute error was calculated as the difference between the reference
position and the indicated position measured in degrees.

This procedure was performed three times for each reference position (5° and 15°
dorsiflexion and 15° and 30° plantar flexion) before and immediately after the application of
cryotherapy / control intervention. Thus, patients performed 12 repetitions pre-intervention
and 12 repetitions post-intervention. The order for dorsiflexion and plantar flexion
assessments was randomized to avoid possible learning effects. The order of the tested angles
was always from the lowest to the highest range of motion (5° followed 15° of dorsiflexion,

and 15° followed 30° of plantar flexion).

Walking evaluation

Participants performed a 6-meter walking test (6MW). They were instructed to walk
barefoot, at a self-selected and comfortable speed along a 10-meter walkway (Kinsella and
Moran, 2008). The walkway was divided in three parts: participants started walking 2 meters
before the 6 meters collection area, and finished 2 meters after it. This procedure was
performed in order to discard from the assessment the initial stages of acceleration and
deceleration.

To avoid the adaptation phase of the gait speed analysis (Boudarham et al., 2013), the
patients performed three gait trials before the beginning of data collection (familiarization).
For data analysis, three trials of gait were collected, without interval between them, before
and after the cryotherapy/ control intervention. The mean of gait speed (m/s) in these trials

was calculated in each trial before and after both intervention.
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Intervention

For both interventions, cryotherapy and control, participants dressed comfortable and
stayed for 15 minutes in the room with controlled temperature (25°C) for acclimatization. A
rectangular area was defined to position the package as described by Herreira et al., 2010.

Then, the participants were positioned in a comfortable chair for the intervention application

(Supplementary material Fig. 1S).

Figure 1S — Patient positioning in the massage chair for the application of cryotherapy/

control intervention.

The leg was involved by a strap of plastic film, avoiding direct contact between the
skin and the package. Then, the intervention package (cryotherapy - ice / control - sand) were
placed over the delimited area and kept for 20 minutes. This application time is used widely in
clinical practice (Myrer et al., 2001; Herrera et al., 2011; Vieira et al., 2013). The subjects
remained with the limb resting and neither ice nor sand was added during the application
time. At the end of the intervention, the skin was quickly dried without friction (Herrera et al.,

2010).
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For the cryotherapy intervention, package (25 x 35cm) was filled with 1000g of
crushed ice, no air, tied on the leg using a non-compressive elastic band (Herrera et al., 2010).
For the control intervention, the package was filled with 1000 g of sand, at room temperature,
also without air, so that the pressure was similar to the ice pack, in order to prevent any

variables besides temperature interfering with the analysis.

Outcome measures

The primary outcome variable in this study was ankle JPS, expressed by the lowest
absolute error value among repetitions, in degrees, for the paretic limb measured before and
after interventions (cryotherapy and control) in the first and second evaluation blocks.
Secondary outcome variables were the spasticity level measured by the categories of MAS (0,
1, 2, 3, 4, and 5), and the gait speed (m/s) asessed during the 6MW test. Both variables were
also measured before and after intervention (cryotherapy and control) in both evaluation

blocks.

Statistical analysis

Statistic tests were performed using SPSS software, version 17.0 (SPSS Inc., Chicago,
IL, USA). As the level of spasticity is a categorical variable, Wilcoxon test was performed to
compare spasticity level during pre and post-intervention (cryotherapy and control). In
addition, Mann-Whitney test was used to compare groups in each evaluation. For both tests, a
significance level of 0.05 was considered.

For other variables (JPS absolute error and gait speed), Shapiro-Wilk and Levene tests
were applied to verify normality and homogeneity, respectively. The variable absolute error,
for all movements and angles, did not presented a normal and homogeneous distribution.

Thus, the Friedman test followed by the Wilcoxon test were used to compare pre and post
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intervention (cryotherapy and control) for each group. A significance level of 0.008 was set
considering the Bonferroni adjustment . To compare groups in each evaluation (pre and post
cryotherapy or control intervention), the Kruskal-Wallis test with Bonferroni adjustment was
used. A significance level of 0.0125 was considered.

On the other hand, gait speed during 6-Meter Walk test showed normality and
homogeneity. Therefore, a mixed model, two-way ANOVA (group and evaluation time) with
repeated measures (evaluation time: pre and post - control or cryotherapy intervention) with
Bonferroni’s correction was used to verify the effect of group-by-evaluation interaction. A

significance level of 0.05 was considered.

Results
Participants

A total group of 432 hemiparetic subjects from local community and hospital of Sdo
Carlos were assessed for eligibility. Sixteen subjects met the entire inclusion criterion and
agreed to participate. Among the excluded patients, 61 declined to participate, 198 did not
meet inclusion criteria, and 166 were excluded for other reasons. Thus, 16 subjects (2 women
and 14 men) were randomized into two groups: cryotherapy followed by control intervention
(n=9, CT) or control intervention followed by cryotherapy (n=7, CI). All included patients
completed the crossover experiment. However, data analysis was successfully conducted in
15 of 16 participants, because one of them did not provide sufficient valid absolute error
values during the JPS assessment (did not indicate the reference position before reaching its
own maximum range of motion for the test) (Figure 5).

The sample size was calculated using pilot data from four hemiparetic subjects of CT
group and four of CI group using G.Power 3.1 software (Faul et al, 2007). For this

calculation, the absolute error during plantar flexion at 30° was considered because it was the
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variable that presented the highest sample size after calculation. A power of 0.80 and alpha of

0.05 was considered, requiring a total sample size of 12.

Enrollment

* Excluded (n = 416)
*Declined to participate (n=61)

Out of oge range (n=396)
Hemorr :

Assessed foreligibility (n=432)

In Therapy

Severe Cardi

Randomized (n=16)

Acute Stroke (n=2)
Inpacitant Pain (n=2)

= Other reasons (n=166)

l

Allocation

Deceased (n=38)

|

*Not meeting inclusion criteria (n=198)

scular Disegse (n=3)

Lower Limb Injury Before Stroke (n=2)
Unable to Contact (n=116)

Moved to Another City (n=3)

Allocated to Control Intervention First - CI (n=9)

=  Received allocated intervention (n=9)
= Didnotreceive allocated intervention {(n=0)

Allocated to Cryotherapy Fisrt - CT (n="T7)

=  Received allocated intervention (n=7)
= Didnotreceive allocated intervention {(n=0)

Follow-up

A

Lost to follow-up (n=0)

=  Discontinued intervention (n=0)

Lost to follow-up (n=0)

» Discontinued intervention (n=0)

Analysis

Analysed (n=8)

=  Excluded from analysis (n=1)

Analysed (n=7)
» Excluded from analysis (n=0)

Figure 2 — Flow diagram of study.

Demaographic characteristics of participants are presented in table 1. The mean age of

the subjects was 62.3 years (range 52 - 71) and mean time post-stroke was 29 months (range

20 - 135). All subjects presented right dominance before stroke. However, 9 subjects were

diagnosed with right hemiparesis and 6 with left hemiparesis. During baseline, ankle muscle

tone evaluations indicated 10 individuals with a 1+ score, 5 individuals with a 2 score and 1

individual with a 3 score on the MAS for dorsiflexion. No patient presented 0, 1 or 4 score on

MAS for dorsiflexion. Evaluations for plantar flexion indicated 11 subjects with O score, 1
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with 1 score, 3 with a 1+ score and 1 with 2 score. None presented 3 or 4 score on MAS for
plantar flexion. The median score of FMA-LE for motor function was 22 (range 13-32).

Table 1 — Demographic characteristic of participants

Demographics outcomes Values

Age (years/ mean, min-max) 62.3 (52-71)
Weight (Kg/ mean, min-max) 68.4 (49.5-103.3)
Height (meters/ mean, min-max) 1.65 (1.47-1.80)
BMI (Kg/m? mean, min-max) 24.81 (21.36-31.89)
Time post-stroke (months/ median, min-max) 29 (20-135)
Dominance side (R/ L) (15/0)
Hemiparesis side (R/ L) (9/6)

Passive ROM of ankle dorsiflexion with neutral knee (° / mean, min-max) 6.3 (0-15)
Passive ROM of ankle dorsiflexion with 90° knee flexion (° / mean, min-max) 12.5 (5-32)
Passive ROM of ankle plantar flexion with neutral knee (° / mean, min-max) 41 (30-58)

Passive ROM of ankle plantar flexion with 90° knee flexion (°/ mean, min-max)  42.1 (32-52)

MAS of ankle plantar flexors muscles (0/1/1+/2/3/4) (0/0/10/5/1/0)
MAS of ankle dorsiflexors muscles (0/1/1+/2/3/4) (11/1/3/1/0/0)
FMA-LE (median, min-max)
Tactile Sensibility (4, 1-4)
Movement Sense (8, 4-8)
Subscale score of motor function (22, 13-32)
Reflex Activity (4, 4-6)

BMI: Body Mass Index. R: Right. L: Left. MAS: Modified Ashworth Scale. FMA-LE: Fugl-
Meyer Assessment-Lower Extremity. Data expressed as mean and standard deviation, except
time post-stroke expressed as mean (minimum-maximum), and subscales score of FMA-LE

as median (maximum-minimum).

Spasticity evaluation
Lower values were observed after cryotherapy intervention compared to pre-
intervention (p=0.002). No difference was observed between pre and post-control intervention

(p=0.157). Moreover, groups differ only in post-intervention assessments (cryotherapy,
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p=0.015, and control, p=0.008) (Table 2). Table 1S shows absolute values of level spasticity

for each individual, group and assessment time (See supplementary material).

Table 2 — Modified Ashworth Scale mean, standard deviation and p values for each group by

assessment time.

Session 1 Session 2
Group Pre Post Pre Post
Cl 250 (0.76)  2.25(x0.71)  2.13(x0.64)  0.75 (+0.89)
CT 2.29 (+0.49)  1.29 (+0.76)  2.29 (+0.76)  2.29 (+0.76)
p-value 0.625 0.015 0.608 0.008

Cl: Control Intervention First; CT: Cryotherapy First.
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Table 1S — Modified Ashworth Scale absolute values for each individual, group and

assessment time.

Session 1 Session 2

Subject Group Pre Post Pre Post

HO3 Cl 4 4 2 2
HO4 Cl 2 2 3 2
HOS Cl 2 2 2 0
HO6 Cl 3 2 1 0
HO09 Cl 2 2 3 1
H10 Cl 2 2 2 0
H13 Cl 2 2 2 0
H15 Cl 3 2 2 1
HO1 CT 2 2 2 2
HO02 CT 2 2 2 2
HO7 CT 2 1 1 1
HO8 CT 2 0 2 2
H1l CT 2 2 3 3
H12 CT 3 1 3 3
H14 CT 3 1 3 3

Cl: Control Intervention First; CT: Cryotherapy First. Gray filled spaces highlight in which session the

individuals presented a reduction in the spasticity level.

Joint position sense

For both groups (CI and CT), there were no effects of cryotherapy and control
intervention during dorsiflexion at 5° (p=0.085 and p=0.172), dorsiflexion at 15° (p=0.147
and p=0.136) plantar flexion at 15° (p=0.404 and p=0.096) and plantar flexion at
30° (p=0.552 and p=0.145). Moreover, no differences between groups were observed before
both intervention in first and second sessions during dorsiflexion at 5° (p=0.202 and
p=0.268), dorsiflexion at 15° (p=0.476 and p=0.067), plantar flexion at 15° (p=0.093 and
p=0.019) and plantar flexion at 30° (p=0.517 and p=0.183). No differences between groups

were observed after both intervention in the first and second sessions during dorsiflexion at
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5° (p=0.343 and p=0.048), dorsiflexion at 15° (p=0.476 and p=0.610) plantar flexion at

15° (p=0.030 and p=0.354) and plantar flexion at 30° (p=0.667 and p=0.383) (Figure 3).
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Figure 3 - Lowest absolute error for dorsiflexion at 5° and 15°, and plantar flexion at 15° and

30° for control intervention first (Cl) and cryotherapy first (CT) groups pre and post intervention at

first and second session. Data expressed as mean and standard deviation. No effects were

observed for cryotherapy and control intervention for both groups.

Walking evaluation

There was no effect of group-by-evaluation interaction (F=1.729, p=0.206) and group

(F=4.223, p=0.061). However, there was effect of evaluation time (pre- and post- cryotherapy

or control intervention) (F=6.179, p=0.013). The gait speed increased in post-intervention at
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first (p=0.002) and second sessions (p=0.008), regardless of the intervention applied

(cryotherapy or control) (Figure 4).

6-Meter Walking Test
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Figure 4 - Mean Gait Speed (m/s) in the 6-Meter Walking test (mean and standard deviation). Cl:
Control Intervention First. CT: Cryotherapy First. There was no effect of group-by-evaluation
interaction and group. However, higher gait velocity values were observed after intervention,
regardless of the intervention applied. *Significant differences compared to pre-intervention

(p<0.05).

Discussion

To the best of our knowledge, this is the first randomized sham-controlled crossover
study that has verified the effects of cryotherapy (ice pack modality) applied on posterior
muscles of leg on spasticity level, JPS, and gait performance in chronic hemiparetic subjects
post-stroke. According to present study, the cryotherapy reduced the spasticity level of ankle

dorsiflexor and plantar flexor muscles, without altering the ankle joint position sense and gait
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speed. Although the results are not in line with our hypothesis, these findings bring us
important clinical evidence involving a resource widely used in neurological clinical practice.

According to literature, the cryotherapy is an efficient intervention for momentary
muscle spasticity reduction, probably related to decreased motor and sensory nerve
conduction velocity (NCV) (Algafly & George, 2007) and to changes in the spinal reflexes
(Hopkins et al., 2002). One previous study (Hopkins et al., 2002) reported that muscle cooling
reduced NCV, muscle spindle firing rates, and monosynaptic reflex amplitudes in healthy
subjects. Although these potential neurophysiological mechanisms might explain the decrease
in spasticity level post cryotherapy in the present study, more research is needed to confirm
this hypothesis.

Another important result of the present study involves the absence of cryotherapy
effects in JPS. According to literature review, the effects of cryotherapy on the JPS still
inconclusive even in healthy subjects, which may be due to methodological differences
between the studies, such as assessed joint, applied modality and measurement techniques
(Costello & Donnelly, 2010). While some studies have shown that cryotherapy impaired JPS
in healthy subjects and athletes when compared to a control assessment (Hopper et al., 1997;
Oliveira et al., 2009; Uchio et al., 2003; Watanabe et al., 2013), justifying these changes by a
greater reduction in intramuscular temperature, joint cooling, reduced NCV, or cold-induced
changes in proprioceptive function, others showed that cryotherapy did not significantly alter
JPS (Dover & Powers, 2004; Eftekhari et al., 2015; Someh et al., 2011; LaRiviere & Osternig,
1994; Ozmun et al., 1996; Pritchard & Saliba, 2014; Surenkok et al., 2008; Wassinger et al.,
2007).

Riemann and Lephart (2002) reported that, even though all groups who measured skin
temperature reported reductions in skin temperature, cutaneous afferents play only a minor

role in joint proprioception, whereas muscle spindles and joint receptors have a much more
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significant role. Therefore, whether superficial applications of cryotherapy can cool deep
tissue sufficiently to elicit impairments on JPS is still questionable.

Moreover, the present study did not observed effects on gait performance, which was
in line with previous study that did not observe deleterious effects on static and dynamic
balance, and vertical jump performance in healthy subjects (Williams et al., 2013). These
authors reported that afferent information from the joint may have been affected by the ice
application, but subjects could have been able to use peripheral information from different
areas to modify the motor response. It is argued that any little afferent information travels to
the CNS seems to be enough for the central command information to correct the JPS (Dover
& Powers, 2004). Although no effects of cryotherapy on gait were observed, our results
revealed an increase in walking speed after intervention, regardless of the type of intervention.
This result can be justified by a learning effect, after many repetitions of the task.

In addition differences between limbs and the local of ice application could also
explain the differences between the present results and the literature. The upper limb
coordination, for example, could be more affected by proprioceptive disturbances than lower
limb, considering its function of performing fine movements (Santos et al., 2016). Recently, a
study showed that tactile stimuli provided by elastic taping improved shoulder’s sense
position in chronic post-stroke subjects (Santos et al., 2017). Based on this, it is possible to
suppose that ice pack applied over the muscle can generate different effects than applied over
the joint.

These findings highlight the clinical applicability of cryotherapy and point to its use
(ice pack) in the momentary reduction of spasticity. On the other hand, these results also show
that if the rehabilitation goal is to increase walking speed post-stroke, cryotherapy does not

seem to be the most appropriate intervention.
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However, it is worth noting that these results are limited to effects of ice package in
chronic hemiparetic subjects with low and moderate levels spasticity (between 1 and 3) and

independent walking (with or without aid).

Conclusion
Cryotherapy reduces the spasticity level of leg muscles, without altering its joint
position sense and gait speed in chronic hemiparetic subjects post-stroke, which may point to

the use of ice pack modality in the neurorehabilitation programs.
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ATIVIDADES NO PERIODO

Durante todo o periodo do mestrado, estive envolvido em outros trabalhos e atividades
discentes além do estudo apresentado. Atualmente, estive envolvido no processo de analise
dessas avaliacdes e elaboracdo dos manuscritos. Para a execugdo do trabalho, participei de
cursos e palestras pertinentes em relacdo instrumentos de avaliacdo e variaveis que eu utilizei.

Durante 0 ano de 2015 participei do projeto de extensdo “Grupo terapéutico para
individuos hemiparéticos cronicos” na Unidade Salde Escola (USE) da Universidade Federal
de Sdo Carlos (UFSCar). Neste periodo, também estive envolvido com co-orientaces de
alunos da graduacéo e participei do
Curso de Capacitacdo em Terapia por Contensdo Induzida: Infantil e Adulto realizado no
Departamento de Fisioterapia da Universidade Federal de Sdo Carlos (UFSCar). Além destas
atividades, fui aluno de um curso pré-vestibular (2015) e iniciei minha graduacdo em
Medicina na Universidade Federal Fluminense (UFF — 1/2016), a qual atualmente esta ativa
na Universidade Federal do Triangulo Mineiro (UFTM — 2/2016).

No inicio de 2016, foi aprovado o pedido de bolsa de mestrado pela FAPESP, o qual
teve que ser cancelado devido as atividades exercidas por mim como graduando de Medicina.
Nestes dois anos, também foram publicados um resumo expandido e um artigo na area de
Ortopedia ( SILVA, R. S. ; FERREIRA, A. L. G. ; NAKAGAWA, T. H. ; GARCIA, L. C.;
SANTOQOS, J. E. M. ; SERRAO, F. V.. SAGITTAL PLANE LANDING KINEMATICS IN
ATHLETES WITH AND WITHOUT PATELLAR TENDINOPATHY. In: XXV Congress of
the International Society of Biomechanics, 2015, Glasgow. XXV Congress of the
International  Society of Biomechanics - Abstract Book, 2015. p. 882-883/

SILVA, R. S.; NAKAGAWA, T. H. ; FERREIRA, A. L. G. ; GARCIA, L. C. ; SANTOS, J.
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E. M. ; SERRAO, F. V.. Lower limb strength and flexibility in athletes with and without

patellar tendinopathy. Physical Therapy in Sport, v. 20, p. 19-25, 2016).
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Abstract: Objectives: To compare the hip, knee and ankle torgues, as well as knee and ankle flexibility
between athletes with patellar tendinopathy and asymptematic controls.

Design: Cross-sectional study.

Setting: Laboratory setting,

Participants: Fourteen male volleyball, basketball or handball athletes, divided into 2 groups, patellar
tendincpathy group (TG n=7) and asymptomatic contrel group (CG; n=7].

Main outcome measures: Hip, knee and ankle isometric torques were measured with a handheld
dynamometer, Weight=bearing ankle dorsiflexion, hamstrings and quadriceps fexibility were
measured with a gravity inclinometer.

Results: The TG had smaller hip extensor torque when compared to the CG (P =.031), with no group
differences in knee and ankle torques (P = ,05). Alse, the TG had smaller weight=bearing ankle
dorsiflexion (F=,038) and hamstrings fexibility (F = 006) when compared to the CG, Regarding
quadriceps flexibility, no group differences were found (P =.828).

Conclusions: Strength and Aexibility deficits might contribute to a greater overload on the knee
extensor mechanism, possibly contributing to the origin/perpetuation of patellar tendinopathy,
Interventions aiming at increasing hip extensors strength as well as ankle and knee flexibility might be
important for the rehahilitation of athletes with patellar tendinopathy.
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MARCHA DE INDIVIDUOS HEMIPARETICOS ESPASTICOS CRONICOS POS-AVC

Pesguisador: Carolina Carmona de Alcantara

Area Tematica:

Versdo: 1

CAAE: 31637014 .0.0000.5504

instituigdo Proponente: Centro de Ciéncias Biodbgicas e da Sadde

Patrocinador Principal: FUMDACAQD DE AMPARO A PESQUISA DO ESTADO DE SA0 PALULD
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Apresentacio do Projeto:

Treta-se de uma solicitagdo de emenda ao projeto de pesguisa previamente aprovado pelo CEF em seres
hurmanos desta instituicdo. A justificative apresentada pelos pesquisadores responsévels foram gue apds
dizcussbes do grupo de pesquisa, sugestdes de membros da banca de qualificagao do projeto e de
colaboradores do progeto, fol conskderado que a avaliagdo do efefio da crioterapia comparada a aplicagio do
placeto, ambos aplicados & meama amosira de individuos hemiparéticos, proporconaria

migdor embasamanto para esdarecer o8 guestionamentas do estwdo. Sendo sssim trats-se de um estuda do
g0 cross-over placebo-controlado, onde dezoiio sujeitos

hemiparéticos crénécos participar®o do estudo. A criclerepla serd eplicada na regifo posterior da perna, na
modalidade de pacote de gelo picado,durante 20 minuios. InicisBlmente s=rd aplicede & Escala de Escala

Fugl Meyer.

Objetive da Pesquisa:

O objetivo do presente progeio serd avaliar os efeltos imediatos da cricterapia (pacoie de gelo) sobre o
desempenho newsmuscular, 8 proprecepiio e 8 resisténcla passiva dos musculos dorsiflexores e fexores
plantares do tormozela, bem coma sobre o desempenho na marcha em individuos hemiparéticos crinicos.
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Avaliacdo dos Riscos & Beneficios:

Em relagdo aos riscos 0 pesquisador responsdvel descreve gue "o estudo estd firmado nas condigdes de
que oferece baloo risco 4 sadde do participante. Durante & aplicagdo da criolerapla & possivel que haja uma
sensagdo de desconforto pela diminuigdo da temperatura boecal. Apds a reslizagdo dos tesies de forga &
possivel que haja sensagho de desconforio pelo esforgo. Vale destacar gue a eguips envolvida no esbudo
prestard qualquer apolo necessario e que o profisslonals envolvidos nas avaliagdes e intervengdes s8o
capactades para taks. Os sujeios serdo culdadosamente monitorados guanto & freqiéncla cardiaca e 8
pressdo arterigl. Caso algum procedimento promova dor ou desestabilizegdo dos sinaks vitals (hperiensio
arterial e batimenios cardiacos) o mesmo serd interrompido. Se necessario serd encaminhado para uma
unidade de sadde maks prdxima. Também serd felto o controle da temperaturs da pele do

sagsito. Serdo usados criténios para excluir gualguer individuo que possus complicagbes em decoméncla da
aplicagao de frio, mindmizando riscos.

Apenas fisloterapeutas aplicarBo as compressas frigs. Controle rigorose da temperatura da peie serd
realizado, com um termdmetro infravermelho.Qualguer desconforto anormal do que o esperado com &8s
aplicagfes de gelbo, se relatado, abortard o procedimanto & aguecimenio gradual sera realizado na pema do

sujedto.

0 presante esbudo traz benefickes como sua contribuigdo para & comunidade cientifica e dinica, suxiliando
na reabilitaglo de sujeitos apds um ecidente waescular cerebral. Trard subsidios clentificos para o
entendimenio da efetividade e dos mecanismos de aglo da crioterapia (aplicaglo de pecole de gelo) nos
membros inferiores de individuos hemiparéticos oréndcos, embasando suse recomendagdo nNos programeas de
reabilitagdo neurckbgica. Além disso, esbudos neste Ambilo 580 relevanies, tendo em visia gue a crioterapia
& um recurso de facll aplicagio, babo custo_podendo ser aplicado na pratica dinica ou no prdprio ambiente
dorreciliar. Este estudo possibdita sinda o acesso & avallagso minuciosa e de alta

tecnodogia. Serd oferecido mailenal educativo com objetive de promover alieragdes na qualidade de vida
atrawés de incentivo & prevengao do AVC ou da reincidéncia do mesmo. Serfo oferecidas orlentagbes
referentes a0 culdado do paciente neurolégico.

Comentarios & Conslderagdes sobre a Fesquisa:
0 progeto de pesquisa possul relevancia & drea em quesiso.
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Cesg de ddvidas.
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i Universidade Federal de 530 Carlos
ul.'[_:{.ggn Centro de Ciéncias Biclégicas e da Saiide — CCBS
Departamento de Fisioterapia

TERMO DE CONSETIMENTO LIVRE E ESCLARECIDOD

. Vocd estd sendo convidado para parficipar da pesquisa: "EFEITOS IMEDIATOS Da
CRIOTERAPLA SDBERE O DESEMPENHD HEUROMUSCULAR DAAR'I'II'_‘JIJLN;:M OO TORKOZELD E O
PADRAD D MARCHA DE IMDAMIDUCOS HEMIPARETICOS ESPASTICOS CRONICOS POS-AVE".
Vocé foi selecionado por meio da lista de inscrigdo da Unidade Saode Escola da
Universidade Federal de S30 Carlos ou da comunidade local e sua parficipago ndo &
obrigatoria.
O objetivo deste estudo & avaliar os efeitos imediatos da crioterapia (pacote de gela)
sobre o desampenho nsuromuscular e a resisténca passiva dos musculos dorsiflexores
& flexores plantares do tormozelo, bam como sobre o desempenho na marcha em
individuos hamiparéticos crénicos e em individuos saudaveis.
. Sua paricipaclo nesta pesquisa consistira em: 1) Awvaliagdo inicial por meio de uma
ficha aplicada por um fisioterapeuta capacitado; 2) Avaliacdo da fungio do seu membro
inferior por meio de escalas de funcionalidade; 3) Avaliagio da cinernatica da marcha; 4)
Realizag3o de testes em Dinamdmetra Isocinético, concomitantemente & eletromiografia,
para os movimentos do tormazelo; 5) Aplicacio de pacote de gelo na regifio posterior da
perna.
. Este estudo esta firmado nas condigbes de que oferece baixo risco & sadde do
participante. Durante a aplicacio da crioterapia & possivel que haja uma sensagdo de
desconforto pela diminuigio da temperatura local. Apds a realizagio dos testes de forca
é possivel que haja sensacdo de desconforio pelo esforgo. Vale destacar que a equipe
envalvida no estudo prestarda qualquer apoio necessario @ que os profissionais
envalvidos nas avaliaghes e intervencies sio capacitados para tais.
Por outro lado, o presente estudo fraz beneficios como sua confribuicdo para a
comunidade cientifica e clinica, auxiliando na reabiltacio de sujeitos apés um acidente
vascular cerebral. Trara subsidios dientificos para o entendimenio da efetividade e dos
mecanismos de acdo da crioterapia (aplicacio de pacole de gelo) nos membros
inferiores de individwos hemiparélicos cronicos, embasando sua recomendagdo nos
programas de reabiltagio neuroldgica. Além disso, estudos neste Ambilo s3o
relevantes, tendo em vista que a crioterapia & um recurso de facil aplicagdo, baixo custo,
podendo ser aplicado na préatica clinica ou no proprio ambiente domiciliar. Este estudo
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possibilifa ainda o acesso 3 avaliagdo minuciosa e da alta tecnologia. Sera oferecido
material educativo com obijetivo de promover alteragfes na qualidade de vida atravas de
incentiva a prevencdo do AVC ou da reincidéncia do mesmo. Serdo oferecidas
orientagBes referentes ao cuidade do paciente neurolégico.
O protocolo de avaliagio da marcha e em dinamdmelro isocingtico, bem como a
aplicagdo da crioferapia ndo poderdo ser realizados se o individuo apresentar Diabetes
Mellitus: reacfes adversas ao frio; intolerdncia & aplicagdo do gelo; auséncia de
sensibilidade ao frio; presenca do Fendmeno de Raynaud: Glceras ou lesfes
dermatologicas: doencas vasculares periféricas  ou  cardiovasculares graves
(insuficiéncia cardiaca, aritmias ou angina pecloris); oufras doencas orfopédicas ou
neurclégicas que compromelam coleta de dados; aplicacdo de toxina botulinica no
periodo de alé quatro meses anfes do estudo; deficiéncias cognitivas ou de
comunicacdo que impossibilitem a realizagio dos procedimentos: antecedentes de
lesdes arficulares ou musculares nos membros inferiores; dor durante os procedimentos
de avaliagio; indice de massa corporal (IMC) maior que 28 kgim?.
Vocd serd cuidadosamente monitorado quanto & freqiéncia cardiaca e a pressdo
arferial. Caso algum procedimento promova dor ou desestabilizac3o dos sinais vitais
(hipertersdo arterial & batimentos cardiacos) o masmo serd intermompido. Se necessanio
serd encaminhado para urma unidade de saide mais proogma.
N0 ha métodos alternativos envolvidos nesse estudo.
A pesquisa serd realizada por fisiolerapeutas formados, experientes e capacitados.
Cuaisquer dividas que vocd tenha, vocé poderd acessar os dados da pesquisa e dos
pesquisadores com os proprios pesquisadores, cujos contalos estio ao final deste
documento @ também no comitd de élica em pesquisa em seres humanos desta
instituicao.
Vocd serd esclarecido sobre fodos o8 procedimentos ervolvidos na sua participagio no
estudo, antes @ durante o curso da pesquisa. Vocé também sera esclarecido quanto a
sua parficipacio no grupo de sujeitos que tiveram AVC (“derrame”) ou no grupo controle
{para os que ndo fiveram AVC).
Vocé tem a liberdade em se recusar a paricipar ou refirar seu consentimenio, em
qualquer fase da pesquisa, sem penalizacio alguma e sem prejuizo a0 seu cuidado.
a.“A qualquer momento vocé pode desistic de participar e retirar seu consentimento.”
b.*Sua recusa ndo frard nenhum prejuizo em sua relagdo com o pesquisador ou com
a instituicio.”
Garantimos o sigilo que assegure a sua privacidade quanio aos dados envolvidos na
pesquisa. Todos os dados da pesquisa serdo acessiveis apenas para os pesquisadores
colaboradoras do estudo. A divulgacdo na comunidade centifica sera realizada de forma
que ndo seja divulgada a identidade dos participantes.
a.“As informaches oblidas através dessa pesquisa serdo confidencias e
asseguramos o sigilo sobre sua participacio.”
b. “Os dados ndo serdo divulgados de forma a possibilitar sua identificagdo.”
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14. Mao hawera quaisquer gasios dos sujeilos do esfudo com esta pesguisa.

15. Voc& recebera uma copia deste fermo onde consta o lelefons & o enderego do
pesguizadon principal, podendoe lirar suas dividas solve o projels & sua parlicipagao,
agora ou a qualquer momento.

Carolina Carmana de Alcantara
Laboratdrio da Pesquisa am Fisioterapia Neuraldgica (LaFiM}y
Deparfamento da Fisiolerapia
Universidade Federal de S3o0 Carlos
Rodovia Washington Luis, km 235, Monjolinbo, Sdo Carlos, SP, CP:13.565-005
Telefonas para conlato: 16 33519578 (LaFiM) ! 16 S8B058440 (Celular)
Pesquisadores responsaveis: Prof. Thiago Luiz Russo e Ms. Caroling Carmona de Alcintars

Declaro gue entendl os objetives, rzcos e beneficios de minha parficipegdo na
pesgiias & concordo em participar.

O pesguissdor me informou gque o profeto fol sprovado pele Comité de Efica em
Pesguiza em Seres Humanos da UFSCar gue funclons na Prd-Reltoria de Pesguisa da
Universidade Federal de 580 Carlos, localizads na Rodovia Washingion Lwiz, Km. 235 -
Caixa Postal 676 - CEP 13.565-005 - 5580 Carlos - 5P — Brasll. Fone (16) 3351-8028. Endereco
eletrdnico: cephumanosflpower uiscar br

S3o Carlos,____ de de20__ .

Mome @ assinatura do sujeito da pesquisa
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